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PhaseStation™ 53100A Remote Operation

Introduction

Using the TSERVE serverapplication provided with Timelab, phase noise and stability measurements
with the PhaseStation 53100A can be configured, initiated, and recorded underthe control of a remote
Telnetclient orother ASCll terminal application. This application note describes how to run TSERVE and
how to access the servicesit provides. Compatibility with industry-standard phase noise test
instrumentationisalso demonstrated.

Launching TSERVE

TSERVE.EXEis a Windows console application. Itisinstalled as part of the standard TimelLab software
package, and is suitable for use with any 32-bit or 64-bit Windows PCthat is capable of running 53100A
acquisitionsinthe full TimelLab GUI. Since TSERVE does notdisplay graphics, provide extensive user
interaction, orwork with large data files, most dual-core PCs should be capable of runningitreliably.

TSERVE can be launched from a Windows desktop shortcut orrun manually ata command prompt
(“DOS box.”) Particularly during the familiarization process, you may find it easierto work with TSERVE
at the command prompt. Afteryou’ve determined what options and parameters are neededinyour
application, you can create a batch file orshortcut to launch TSERVE with the same parameters.

Unlessyouspecified adifferent location duringinstallation, you can find the program by openinga
command promptand changingthe current directory to c:\Program Files\Miles Design\TimeLab.

To do this, select Start - Runin Windows and enter cmd as the name of the program torun. Once the
DOS box appears, you can drag its lower edge to expand the window to amore comfortable size.
Then, enterthe commands

cd “\program files\miles design\timelab”
tserve /?

As showninFigure 1 below, the /? option causes TSERVE to display a brief list of the command-line
optionsavailableinthe currentrelease. (Throughoutthis document, black on white textindicates typed
commands.)
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C:\Program Files\Miles Design\Timelab>tserve /7

53100A console server ¥1.12 of Apr 21 2022 Miles Design LLC
Press ESC to terminate, SCROLL LOCK to view traffic john@miles.io
/7?7 for help

Usage: tservel64] [optional arguments]

Optional arguments:
/serial :<sernum> Default: Any
flogfile:<filename> Default: server.log
/data_port :<portnum> Default: 1298
fcmd_port:<por tnum> Default: 1299
/file:<filename> Default: None
/msglvl :<B-7> Default: 4
/model : <name> Default: Microchip 53188A
/phaserate:<1, 10, 100, 1000> Default: 108
/phasedec:<factor> Default:
/timerec:<secs> Default: 10066
/inputfreq:<MHz> (B=auto) Default: @
/referencefreq:<MHz> (A=auto) Default:
/roundfreq: <HHz> Default: 0.1
/ch:<chanexpr> Default: 3-1
/title:<string> Default: (Serial )
/chart:<secs> Default: 600
/dateformat:<1,2,3> Default:
/timeformat:<12,24> Default: 24
/smooth:<0,1,2 Default:
/spur_dB: <dB> Default:
/spur_Hz:<Hz> Default:
/format:<P, F, TSC> Default:
ftimestamp:<s, HJD, UNIK> Default:
/<ep:<ASCII code> Default:
/duration:<secs> (@=indefinite} Default:
fam:<true,false> Default:
fwarn
/notify
/noprompt
foverlap
/start
fwait
fupdate

C:\Program Files\Miles Design\Timelab>

Note that both 32-bit and native 64-bit versions are installed on 64-bit Windows PCs. These can be
launched by running TSERVE or TSERVE64, respectively. There is no functional difference between the
32-bit and 64-bit executables, but TSERVE64 may provide more reliable acquisition on slower systems
duetoits use of 64-bit processing.

TSERVE command line options and defaults

When TSERVE or TSERVE64 is launched without any command-line arguments, the program willlisten
for Telnet connections atport 1299." Once a measurement has begun, ASCII phase data will be
transmitted to any client(s) connected to port 1298. Parameters appropriate foremulation of the
industry-standard Symmetricom/Microsemi 5115A/5120A/5125A test sets will be used by default. In
this mode of operation, TSERVE will transmit phase datasamplesinthe TSCformat, which consists of
negative time interval values in seconds multiplied by the nominal input frequency. This default
behavior can be modified with various command-line options, described belowin alphabetical order.

1
Although the command portisreferred toasa “Telnet” portin this document, no Telnet-specific codes or protocol elements are required.
Most ASCII terminals and other communications applications should be usable with TSERVE.




Jam:<true | false>
By default, TSERVE performs AM noise measurements as well as phase noise measurements, as

inthe Timelab GUI application. AMmeasurements can be disabled toreduce CPUworkload by
specifying/am:false on the command line. The show amspectrumand show amspurs
commands will display the error message AM measurements are not enabled in this case.

/ch:<chanexpr>

Specifies the channel configuration to be used for stability measurements.

By default, the channel expressionis 3-1, indicating thata DUT connected to the 53100A’s
channel 3input (orthe DUT inputsplitterthatdrivesit) should be measured using the reference
connectedtothe channel 1inputor REFERENCE inputsplitter. Itis possible toreturndatafor
up to 4 channel pairs, sampled simultaneously. Forexample, dataforathree-cornered hat

measurement of oscillators connected to channels 1, 2, and 3 could be obtained by specifying
/ch:1-2,2-3,3-1 on the command line as shown in Figure 2 below.

C:\devitimelab>mc_tservebd /start /format:P /ch:1-2,2-3,3-1
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In Figure 2, the /start option has been used toinitiate ameasurementinthe absence of any
remote client connections, /ch:1-2,2-3,3-1is used to request separate measurements of three
channel pairs, and /format:P requests phase-difference datain seconds. The Scroll Lock key has
been pressedtodisplay asubset of the outgoing datain the serverconsole. Each column
representsthe phase slopeovertime that correspondsto the frequency of the DUT channels (1,
2, and 3 respectively) measured against the reference sources on channels 2, 3, and 1.

Phase noise and AM noise measurements in TSERVE are always performed using the default
channel configuration for noise measurements in Timelab; specifically, the DUT that drives
channels 3 and 4 through an internal or external splitteris cross-correlated against the single or
dual reference(s) presentatat channels1and 2.

/chart:<secs>
Specifies the maximum length of the data record returned by TSERVE in response to the show
phasediff and show freqdiff commands.

By default, these commands will return the most recent 600 seconds of data. Valuesbetween
10 and 86400 seconds are accepted.

/cmd_port:<port #>
Specifiesthe TCP/IP portto be used forcommand inputfroma Telnetclientorother ASCII
terminal program.

The default portfor Telnet command accessis 1299. If the port numberis0, no command port
will be opened, and TSERVE’s Telnet server functionality will not be available.

Up to three clients ata time maylogon to the command port. Note that each clientcan control
the measurementindependently; TSERVE does not attempt to arbitrate or otherwise manage
control authority between clients. To allow remote clients toinitiate and control PhaseStation
53100A measurements made by TSERVE, you may need to configure your firewallor NAT
gateway to openthe specified command port. Instructionsfordoingsocan be obtained from
the equipment manufacturer.

/data_port:<port #>
Aftera measurementhasbeeninitiated through the use of the /start command-line option or
the start Telnet command, TSERVE will begin broadcasting a continuous stream of frequency or
phase-difference dataonthis TCP/IP port.

The stream consists of a series of double-precision real values in standard ASCII. Datais
provided at the rate given by the /phaserate and /phasedec parameters (100 persecond by
default), usingthe format specified by the /format parameter. One reading perlineisemitted,
with each line terminated with a CR+LF pair. Optionally, each reading may be prefixed by a
timestamp; see the /timestamp and /sep options for furtherinformation.
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The default portfor phase/frequency datastreamingis 1298. If the port numberis0, TSERVE
will notattemptto opena streaming data output port.

Up to eight clients ata time may receive dataviathe streaming port. TSERVE ignores any
commandsor otherinputreceived. To allow remote clients to receive datafrom TSERVE, you
may need to configure your firewallor NAT gateway to open the specified data port.
Instructions for doing so can be obtained from the equipment manufacturer.

/dateformat:<1,2,3>
Setsthe formatused by the showdate command.

1 =dd (abbreviated name of month) yyyy
2 =mm/dd/yyyy
3 =dd/mm/yyyy

The default date formatis 1.

/duration:<seconds>

Specifyinganonzero duration with this option will cause TSERVE to exit after the specified
number of seconds.

[file:<filename>
Specifies the name of an optional ASClI text file to which streaming phase-difference or
frequency readings will be written. If the specified filealready exists, it will be overwritten.
Typically the file is shared with otherapplications that can access it inread-only mode while it’s
being written by TSERVE.

The data written to the file may be ‘followed’ from within Timelab by selecting
Acquire-»Acquire from live ASCII file. You can also monitorthe data writtentothe file witha
command such as tail f <filename>from Cygwin. Finally, pressingthe Scroll Lock key will cause
TSERVE to display the lines written to the file on the stdout device (i.e., the DOS console itself)
at a maximum rate of 10 readings persecond.

Example: tserve64 /data_port:0 /cmd_port:0/start /format:P ffile:%HOMEPATH%\Documents\mydata. txt

The command above writes a continuous stream of phase-difference readings to the file
mydata.txt in the current user’s Documentsfolder. No TCP/IP ports are opened foreitherdata
streaming orcommand input. You can then use Timelab or anotherapplication to ‘follow’ the
file. Evenifthe acquisition fails orotherwise encounters problems, you can use the appropriate
File=»Importoption to bring the data into TimeLab at any time.

In addition to specifying the output fileon the TSERVE command line, connected Telnet clients
can alsoopen and close the output file remotely with the open and close commands.
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/format:<P, F, TSC>
Specifiesthe type of measurement data that will be broadcast viathe TCP/IP data port
and/orlogged to the specifiedfile.

TSERVE writes Symmetricom 51XXA-style phase-difference data by default
(/format:TSC). Thisformat consists of phase-difference values that have beeninverted
and multiplied by the input frequency. You can also generate conventional (unscaled)
phase differences with /format:P or absolute frequency readings with /format:F.

Optionally, any warning or error messages can be forwarded to the connected Timelab
client(s) by TSERVE fordisplay in the statusline. This capability requires the use of the
/notify option on the TSERVE command line. If /notifyis notused, datasentto the
TCP/IP streamingclients and/or shared file will always consist of numericreadingsin the
specified format.

/inputfreq:<MHz>
By default, the DUT and reference input frequencies are measured atacquisition startup
time and rounded to the nearest 100 kHz. These nominal frequencies are reported by
the show inputs command and used as the basis for phase-differencereadings. If either
frequency does notaccurately reflect the nominal frequency of the correspondinginput
source, the discrepancy will appearas a nonzero slope in successive phase-difference
readings. Ifthe phase slopeisdue to insufficient DUTfrequency precision, the
/inputfreg option can be used to specify the precise DUT input frequency to be used
instead of the estimated value. Alternatively, /roundfreq can be usedto force the
nominal input frequency to be logged at higher precision.

For example, if aDUT with a nominal frequency of 10.23 MHz is being measured anditis
desirable to minimize the slope of the phase-difference readings, either
/inputfreq:10.23 or /roundfreq:0.01 could be used.

Note that the accuracy of the absolute frequency readings obtained with the /format:F
switch dependsonly onthe reference source, regardless of the nominalinput frequency
reported by show inputs. Consequently, itisunaffected by the /inputfreq or /roundfreq
options. Asa result, the /inputfreq and /roundfreq options are not requiredin most
TSERVE measurements. However, note thatif the nominal reference frequencyis nota
multiple of 100 kHz, itis necessary to use /referencefreq to avoid inaccurate results
regardless of the selected output format. See the /referencefreq optionformore
information.
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/logfile:<filename>

Specifies the pathname foralogfile which will record status, warning, and error messages. If

the /logfile parameter contains an absolute path specification, the logfileis placed at that

location. Otherwise, if /logfile specifies afilename by itself, the logfile is placed in the user’s

Documents directory. The location of the logfile is displayed when TSERVE is launched.
The defaultlogfilename used when no /logfile parameteris provided is server.log.

/model:<name>
Specifies the instrument name that will be returned by the show version command.
The instrumentname is also used to presenta logon banner (“Welcometothe ")
whena new connection Is made tothe Telnet command port.

The default model name is Microchip 53100A. The specified model name has no effect
on any aspect of operation exceptas described above. A different modelname may be

required for compatibility with legacy software that expects to communicate with (e.g.)
a Symmetricom 5125A:

Example: tserve64 /model:”Symmetricom 5125A” /start

/msglvl:<0-7>
Specifies the “verbosity” of informational, warning, and error messages that TSERVE will
display onthe serverconsole. /msglvl:0will display all available status messages and

noticesincludinginternaldriverdiagnostics, while /msgivi:7will display only fatal error
messages. The default messagelevelis 4.

Messages displayed at the server console are also written to the logfile. See the /logfile
option formore information.

/noprompt
By default, clients attached to the Telnet command port will receivea command prompt
containingthe TSERVE host IP address. Issuingthe prompt off command or specifying
the /nopromptargument onthe TSERVE command line will prevent the promptfrom
beingdisplayed.

/notify
Optionally, any warning orerror messages that occur during data acquisition can be
forwardedtoclientsviathe TCP/IP data port used for phase/frequency streaming. To
enable this capability, include the /notifyoption on the TSERVE command line.

If /notify is not used, datasentto the TCP/IP streamingclients and/or shared file will
always consist of numericreadingsin the specified format.
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/overlap
For maximum reliability on slower host PCs, overlapped FFT processing during phase noise
measurementis turned off by defaultin TSERVE. Specifyingthe /overlap option can significantly
improve the speedrequired forlow-noise measurements to converge, at the risk of possible
data overruns.

Specifyingthe /overlap option onthe TSERVE command line is equivalent to checkingthe
Overlapped acquisition checkbox in the Additional options page of the 53100A acquisition
dialog.

/phasedec

/phaserate
These options determine the default sample rate for frequency and phase-difference

data streamed to TCP/IP clients connected to the data port.

When a clientinitially establishes a Telnet connection to the TSERVE command port, it
inherits various global settings including the /phaserate parameter. Inthis case, the
/phaserate parameter becomes the phaserate value for measurements initiated by that
client. Thisvalue can be displayed with the show phaserate command or modified with
the set phaserate command at any time priorto startinga measurement. Usingeither
of these techniques, you can setthe phase rate to 1 reading persecondto conserve
network bandwidth and/or disk space for use with extremely stable sources.
Conversely, measurements of drift-prone sources may require phase data rates of 100
or 1000 readings persecond to avoid acquisition failures.

The choice of phase data rate also determines the baseband measurement bandwidth
for frequency and phase stability. In TSERVE, the equivalent noise bandwidth (ENBW) is
half of the /phaserateinterval, or 50 Hz by default. (Note thatthe PhaseStation 53100A
driverlimits the minimum bandwidth to 5 Hz, even when /phaserate:1is used.)

The /phasedec parameter provides someadditional flexibility by allowing you to specify
alarger-than-normal decimation ratio forthe post-detection phase data. Its default
valueis 2, correspondingto the default Output decimation property on the Additional
options page of the PhaseStation 53100A acquisition dialog. The nominal phaserate
optionsof1, 10, 100, and 1000 readings persecond are based on the default /phasedec
value of 2. Setting/phasedecto largervaluesreducesthe overall rate at which
frequency and phase-difference datais streamed to TSERVE clients and any outputfile
specified with the /file parameter, and also determines the tauOinterval forthe show
adev command. Regardless of any changesto /phasedec, the equivalent noise
bandwidthis still determined by the phaserate value that was in effect when the
measurement began.
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If not overridden by acommand-line argument, the /phaserate value defaults to 100
samplespersecond. Note thatsome legacy Symmetricom/Microsemi 51IXXA
applications may require a phase datarate of 1000 samples persecond. Unlike these
testsets, any changes made to parameters such as phaserate, tau0, and referencefreq
will not affect either queried or streamed data from the measurementin progress. Asa
result, the datarate musteitherbe setfromthe commandline when TSERVE is started,
or by issuing a set phaserate command prior to the start command.

[referencefreq:<MHz>
At measurement startup time, TSERVE estimates the frequency of the signal at the 53100A’s
REFERENCE input by roundingitto the nearest 100 kHz. This provides an authoritative basis for
calculation of the applied DUT input frequency, assuming that the reference frequencyisindeed
a multiple of 100 kHz. If thisisnot the case, you should use the /referencefreq option to specify
the nominal referencefrequency explicitly.

For example, ifa10.5 MHz oscillatoris used as a reference source, the /referencefreq parameter
doesnotneedto be specified. However, ifa10.23 MHz oscillatoris used as the reference, itis
necessary to specify /referencefreq:10.23to avoid inaccurate results.

The nominal reference frequency can be changed by remote clients with set referencefreq.
Whetheritis measured or specified, the reference frequency isinherited by Telnet command
clientsatconnection time and used as the referencefreq parameterduring subsequent
measurements. Any changes made with setreferencefreqwhile ameasurementisin progress
will have no effect on frequency-count or streamed frequency/phase-difference readings
reported duringthe current measurement.

/roundfreq:<MHz>
By default, the DUT and reference input frequencies are measured at acquisition startup
time and rounded to the nearest 100 kHz. These nominal frequencies are reported by
the show inputs command and used as the basis for phase-differencereadings. If either
frequency does notaccurately reflect the nominal frequency of the corresponding input
source, the discrepancy will appearas a nonzero slope in successive phase-difference
readings. Ifthe phaseslopeisdueto insufficient DUTfrequency precision, the
/roundfreq option can be used to force the nominal input frequency to be logged at
higher precision. Alternatively, /inputfreq can be used to specify the precise DUTinput
frequency to be usedinstead of the estimated value.

For example, if aDUT with a nominal frequency of 10.23 MHz is being measured andiitis
desirable to minimize the slope of the phase-difference readings, either
/inputfreq:10.23or /roundfreq:0.01 could be used. The show inputs command will
reportan inputfrequency of 10.23 MHz in either case.
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Note that the accuracy of the absolute frequency readings obtained with the /format:F
switch dependsonly onthe reference source, regardless of the nominalinput frequency
reported by show inputs. Consequently, itis unaffected by the /inputfreq or /roundfreq
options. Asa result, the /inputfreq and /roundfreq options are notrequired in most
TSERVE measurements. However, note that if the nominal reference frequencyis nota
multiple of 100 kHz, itis necessary to use /referencefreq to avoid inaccurate results
regardless of the selected output format. There is no corresponding way toincrease the
reference frequency’s rounding precision; the nominal reference frequency must be
specified explicitly with /referencefreqif 100-kHz precision isinsufficient.

/ sep:<character>

/ timestamp:<s, MJD, UNIX>
These related options cause TSERVE to add a timestamp to each phase-difference or
frequency readingthatis writtento a sharedfile orstreamed to network clients.

By default, no timestamps are emitted. When /timestamp:MJDis specified, the
Modified Julian Date (MJD) associated with each phase-difference or frequency value
will be written asthe first numericfield on each line, followed by a space character
(ASCII 32), thenthe measurementvalue itself. MID timestamps are generated with six
digits of decimal precision, resultingin roughly 10 unique MJDvalues persecond.

You can also use /timestamp:sto emita simple numerictimestamp at one-microsecond
precision. These timestamps begin at 0.000000 for the firstreadingacquired. Finally,
/timestamp:UNIX can be used to request numerictimestamps at one-millisecond
precision relative to the standard Unix epoch (January 1*, 1970 at 00:00:00 UTC.)

In all cases, the difference between successive timestamps will be equal to the
reciprocal of the /phaserate parameter, whose defaultis 100 readings persecond,
scaled furtherby any specified /phasedecratio beyond its default valueof 2:1. Referto
the description of the /phaserate parameterfor more information.
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The /sep option may be used to specify an additional separator characterthat will
appearbefore the space betweenthe timestamp and measurementvalue. If the client
requires comma-separated values, forexample, /sep:, would be useful. Any nonzero
numericvalue used asthe /sep:argumentis treated as an ASCll code; e.g. /sep:9
generates atab character.

Example: tserve64 /start /phaserate:1000/phasedec:200 /format:F /timestamp:s /sep:,

Press ESC to terminate JohnBniles.io

I .
53188A console server U1.08 of Oct 22 2019 Miles Design LLC I

[18,22,2019
[18-22-201%
[18-,22-2019

[18-22-201% 9:48: it i s . 192.168.1.208:1298
=48: it 192.168.1.200:129%

Preparing acquisiti.
Acquisition in prog:
Input freguency
Input amplitude
Reference fregquency
Reference amplitude
Sample rate
ENBY
:48:21 PM] fAcquiring data from
. 18123455 .9908418613106012
. 18123455 .990P453537702568
B, 18123455.9968778755545616
. 18123455 .9908992810726166
. 18123455 .9903818996119499
B 1l123455 2962754556387663
:48:22 PM] Manual shutdoun reguested

122 PM] Acgquisition complete
2819 9 23 PM] Terminating. please wait
[18/22/2019 9:48:23 PM] Terminated connection to 58526. 447544, exit code 5

Note that without the /phasedec:200 parameter, the timestamps showningreenin
Figure 3 above would have advanced at the rate of 0.001 second per reading ratherthan
0.1 second. Thiseffectwould be apparenttoany connected streaming-data clients but
would not necessarily be visible in the server console, since the readings obtained with
the Scroll Lock monitorfunction are limited to 10 readings persecond.

/serial:<sernum>
When more than one 53100A is connected to the server PC, you may need to use the /serial
optionto associate a given TSERVE instance with a specificinstrument. Each instance of TSERVE
supportsonly one acquisition atatime, but you can launch as many instances as desired.

Example: tserve64 /serial:55908.304876 /cmd _port:1234 /data_port:1235

The command above will launch aninstance of TSERVE for use with the 53100A whose serial
numberis 55908.304876. To avoid addressing conflicts, each TSERVE instance must specify
unique TCP/IP ports forcommand and data traffic.

/smooth:<0,1,2>
The /smooth option determines the filtering operations applied to phase noise datareturned by
the show spectrum command.
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0 =No smoothingorspur suppression
1 =Spurs are removed from the trace but no smoothingis applied
2 =Spurs are removed from the trace and smoothingisapplied (default)

In most cases the smoothing parametershould be leftatits defaultvalue of 2. Spurs thatare
presentinthe phase noise spectrum have undergone the same 1-Hz normalization process as
the noise dataitself, sothey will rarely appear at theirtrue amplitudes. Use the show spurs
commandto retrieve the offsets and amplitudes of detected spurs.

/spur_dB:<dB>

This parameter corresponds to the Spurthresholdfieldinthe Additional options page of the
PhaseStation 53100A acquisition dialog. It determinesthe amplitude abovethe local average
phase noise levelat which a discrete spectral lineis recognized as a coherentspur. The default
spur detectionthresholdis 6.0dB.

/spur_Hz:<Hz>

/start

This parameter correspondsto the Spur min offsetfieldinthe Additional options page of the
PhaseStation 53100A acquisition dialog. Spurs with offset frequencies below this valuein Hz will
not be removed from the plotor added to the spurchart. This may be helpful whenone or
more spurs close to the carrier are beingerroneously flagged. The default minimum spur offset
is0 Hz, which disablesthe feature.

Causes TSERVE to begin an acquisitionimmediately after launch.

If /start is not specified on the command line, no measurement will begin untilaclient logs onto
the Telnetcommand portand issues a start command.

/timeformat:<12,24>

Setsthe formatused by the showtime command. /timeformat:12specifies 12-hourtime while
/timeformat:24specifies 24-hourtime.

/timestamp:<s, MJD, UNIX>

See /sep.

[title:<string>

Establishesthe title text returned by the show title command.

By default, the title isthe reserved string (Serial #), which causes the serial number of the
connectedinstrumentto be returned by show title. Referto the show title command
description for more information.
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/update

/wait

The /updatefunctionisuseful in scenarios where TSERVE[64].EXE may need to be recompiled,
upgraded, or otherwise replaced overanetwork without manual intervention atthe server
console. When /updateis present onthe command line, TSERVE will periodically check forthe
presence of a file called TSERVE[64].EX1in the same directory as the executable. If
TSERVE[64].EX1 is everfound, the program will terminate with exit(2), reporting the message
“Serverterminated due to release of new version.”

This feature dependsonthe use of a batch file orscript to launch TSERVE[64].EXE. Upon
detectingexit code 2, the batch file or script should overwrite the program executable with a
copy of TSERVE[64].EX1, then delete the TSERVE[64].EX1 file and relaunch the new
TSERVE[64].EXE process with the same set of command-line parameters. When any other exit
codeis returned by the program, the batch file orscript can exit normally or take otheractions.

As an example, TSC.BAT s provided in the Timelab installation directory to demonstrate the use
of the /update and /modeloptions. Anyadditional command-line options specified by the user
are passed alongtothe programas well. TSC.BAT appears below inits entirety.

@echo off

rem
rem Batch file to emulate a Symmetricom 5125A with the PhaseStation 53100A
rem

:start

rem
rem If tserve64d.exl exists in the directory, rename it to tserve64.exe and run it
rem (passing any command-line arguments that were originally used with tsc.bat)
rem

if not exist tservebd.exl goto serve
copy tservebd.exl tserveb64d.exe >nul
del tserve64.exl

:serve

if not exist tservebd.exe goto bail

tserve64 /model:"Symmetricom 5125A" /update %*

rem
rem If stream server exits with code 2, it means that the /autoupdate option
rem detected a new copy of tserve6d.exl in the directory. Go back and launch
rem the new version without any manual intervention

rem

if errorlevel 2 goto start
:bail

If the /waitoptionis specified onthe TSERVE command line, the program will promptfora
keypress beforeterminating, except when the /update mechanism has been triggered by the
appearance of a newerexecutable version. See the description of the /update option belowfor
more information.
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Typically the /wait optionis used to keep Windows from discarding useful status orerror
information by closing the console windowimmediately upon termination. Itis not necessary
when TSERVE s launched directly at an MS-DOS prompt, but may be helpful when launching
from a desktop shortcut.

/warn
By default, aTSERVE-hosted measurement will stop If any significant changesin signal
amplitude orfrequency are observed at eitherthe DUT or REFERENCE input ports. Usingthe
/warn option will allowthe measurement to continue running when non-fatalanomalies are
encountered. Thisoptionisequivalentto uncheckingthe Allwarnings fataloptioninthe
Additional options page of the PhaseStation 53100A acquisition dialog.

When a measurement stops due to an error condition, any streaming data connections will
remainopen, and any Telnet or terminal clients willremain connected. Clients attached to the
command port can query the status of the measurement with the show state and show
message commands, while clients connected to the streaming data port will receive errorand
warning messages if the /notify option was specified on the TSERVEcommand line.
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TSERVE remote commands

A variety of commands and queries may be issued by a Telnet orother ASCll terminal client connected
to the TSERVE command port. These commands will appearinthe console TTY display asshownin
Figure 4 below, and will also be writtento the serverlogfile.

[z Select Administrator: C\WINDOWS' system32' crnd.exe -

Microszoft Windows [Uersion 6.1.76811]
Copuright <c)> 288? Microsoft Corporation. All rights reserved.

C:wProgram Files“Miles Design T imeLah’ [k Ear =8 o e 15

£3188A console server
Press ESC to terminate

[18-23-2019
[18-23-2019
[18-23-2019

[18-23-2019
[18-23-2019
[18-23-2019

[18-23-2819
[18-23-2819
[18-23-2819
[18-23-2819
[18-23-2819
[18-23-2819
[18-23-2819
[18-23-28179
[18-23-2819
[18-23-2819
[18-23-2819
[18-23-201%2
[18-23-201%2
[18-23-201%2
[18-23-2019
[18-23-2019
[18-23-2019
[18-23-2817%
[18-23-2817%
[18-23-2817%
[18-23-2819

Ui1.88 of Oct 22 2017

Miles Design LLGC
JohnBmiles. io

Initializing host JHCORE64,. address 192.168.1_.200:1298
Initializing host JHCORE64,. address 192.168.1.200:1299
Loaded driver (Jackson Lahs PhaseStation ...J»

Slot B: Local client 192.168.1.288:22753 accepted
£lot A: Client iz JMCOREG4d (1 ms2>

>zhow tauB

*zet taud B.1

rstart

Initializing channels

Preparing acguisition . . .

Acqguisition in progress

Input fregquency 18.1 MH=

Input amplitude 7.8 dBm

Reference fregquency 18 MH=

Reference amplitude L.8 dBm

Sample rate 18.8 H=

ENE 5.8 H=z

Acquiring data from PhaseStation serial #58526.447544
»zshow state

>zshow inputs

»>show fcounter

Jguit

Remote client requested disconnection

Slot B: Disconnected ¢1m 1%s,. R=8B bps. X¥=65 hps)>

ounonononon

The TSERVE example session shown abovewas launched from an MS-DOS prompt. (Black-on-white
characters indicate text entered by the useratthe prompt.) The 64-bit version of TSERVE was run by
typingtserve64, followed by the /chart=10command-line option.

Shortly afterthe serverwas started, a connection was established from another DOS box onthe same
PC as shownin Figure 5 below, usingthe command telnet 192.168.1.200 1299:




[&+| Administrator: C:\WINDDWS' system32' cmd.exe
llelcome to the PhaseStation 531880A

=192 _168.1.268 >
tauld is: B.B1 seconds
=192.168.1.260 >
taud is: B.1 zeconds
=192.168.1.200 > E3=ian
=192.168.1.200 > LI

Collecting <17 s

Time Constant: Infinite

=192.168.1.2600 > IR

Current :

Input: Frequency 18.1 MHz Amplitude ? dBm
Reference: Frequency 18.8 MHz Amplitude 5 dBm
Last Collection:

Input: Frequency 18.1 MHz Amplitude ? dBm
Reference: Fregquency 18.8 MHz Amplitude 5 dBm

=192.168.1.200 > ENNTTINTTITINY

Reference Freguency: 18 MHz C(Auto?

Avg Time <= Frequency (MHz>
il 1@.1234559788912
i8 18.12345599601 8449
=192.168.1.200 > PR

Exiting command line interface

Connection to host lost.

C:“Program Files~Miles Design“TimeLah>

In thisexample, several different commands and queries were transmitted to TSERVE from the Telnet
clientapplication, including the start command to begin dataacquisition. These user-entered
commands appearin black-on-white textinthe Telnet client window and are displayed in bold white
textat the serverconsole. Afterthe userissued the final quitcommand at 4:55:54 PM, the Telnet
sessionended. The server (and the measurementacquisition) continued to run, awaiting further
connections.

An alphabetical list of supported commands and queries appears below. Exceptas noted, TSERVE's
remote command syntax is compatible with the Microsemi/Symmetricom/TSC 5125A and other phase
noise testsetsinthe 51XXA series. Applications and test scripts written forthese instruments should
run on a PhaseStation 53100A with little or no adaptation.

Note that multiplecommands may be entered on one line by separating them with semicolons.

beep
Playsa sound on the TSERVE host PC.

close
Closesthe output stream datafile most recently opened with the open command or ffile:
command-lineoption.
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exit
See quit.

help [<command>]

Returnsa list of commands with brief usage information. If acommand name is specified, only
the help textforthat commandis returned.

history
Returns a list of previously-entered commands.

logout
See quit.

measurelinear
Computesthe slope and intercept coefficients of the current phase-difference chart. Aftera
measurelinearcommand has beenissued, asubsequent removelinear on command will cause
thelineartrendlineto be removed fromthe chart data returned by show phasediff.

If measurelinearis executed while removelinearonisin effect, the stored coefficients will be
updated foruse by subsequent show phasediff commands. Itis not necessaryto use
removelinear off before issuing ameasurelinear command.

open <filename>
Opensan ASClltext file to which streaming phase-difference or frequency readings will be
written. Ifthe specifiedfilealready exists, it will be overwritten. Typically the file is shared with
otherapplicationsthat can access it inread-only mode while it’s being written by TSERVE.

The data written to the file may be ‘followed’ from within TimeLab by selecting
Acquire=»Acquire fromlive ASClIfile. You can also monitorthe data written tothe file witha
command such as tail f <filename>from Cygwin. Finally, pressingthe Scroll Lock key will cause
TSERVE to display the lines written to the file on the stdout device (i.e., the DOS console itself)
at a maximum rate of 10 readings persecond.

Example: tserve64 /data_port:0 /cmd_port:0/start /format:P ffile:%HOMEPATH%\Documents\mydata. txt

The command above writes a continuous stream of phase-difference readings to the file
mydata.txt in the current user’s Documentsfolder. No TCP/IP ports are opened foreitherdata
streaming orcommand input. You can then use Timelab or anotherapplication to ‘follow’ the
file. Evenifthe acquisition fails or otherwise encounters problems, you can use the appropriate
File=>Importoptionto bring the data into TimelLab at any time.

The output file may be flushed and closed atany time by issuing a close command or by opening
adifferentfile. Inaddition tothe open command, a stream outputfile can also be opened at
TSERVE startup time by specifying the /ffile: <filename> command-line option.
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pause <chart>
pause phasediff and pause freq will inhibit updates to the phase difference and frequency
difference charts, respectively. Updates may be resumed with resume phasediff or resume
freq. (Theinconsistent chartnomenclature is required for compatibility with the TSC 51XXA
command language.)

prompt <on| off>
The prompt off and prompt on commands will disable and enable the Telnet command prompt,
respectively. The promptisenabled by default. prompt off is equivalent to the /noprompt
command-lineoption.

quit
Closesthe Telnet connection. The TSERVE serverwill continue running, as will any
measurementin progress.

removelinear <on| off>
Whenremovelinearonis in effect, the lineartrendline most recently measured by the
measurelinearcommand will be removed from subsequent phase-difference charts returned by
the show phasediff command. Use removelinear off to disable linear-trend subtraction.

reset
restorefactorydefaults

Whenthe Telnetserverthreadiscreated by TSERVE at startup time, copies of the default values
for the phaserate, tau0, referencefreq, inputfreq, prompt, dateformat, timeformat, and title
properties are associated with the serverinstance, takinginto account any changes made to the
program defaults atthe TSERVE command line. These properties subsequently apply to any
measurements initiated by either Telnet clients orby a /start parameteron the TSERVE
commandline. Clients may alterthese server property values by issuing the appropriate set
commands. Changes made tothe server property values will apply to acquisitions thatare
subsequently initiated by that client orany others.

Issuing a reset or restorefactorydefaults command will immediately stop any measurementin
progress. TSERVE will continuerunningand any clients willremain connected, butthe server
default properties will be restored to the program default orcommand-line values, just as if
TSERVE had beenterminated and restarted. The resetand restorefactorydefaults commands
behave identically.

resume <chart>
See pause.
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selftest

Executesabuilt-inself test (BIST) routine on the PhaseStation. Asshown below (Figure 6), the

selftestcommand isavailable only when no measurementis currently in progress.

=192.168.1.2008 >
Cannot execute se

-test while acquisition 1s running

=192.168.1.200 > I
=192.168.1.200 > HIRETE:
000000000

selftestreturnsa 32-bit hexadecimal numberwhoseindividual bits represent various fault

indications. Aresultof 0x00000000 indicatesthatnoissueswere found. Nonzero bits are
interpreted as follows:

const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32
const U32

BIST_OK
BIST_POCXO_COLD
BIST_POCXO_HOT

BIST POCXO UNLOCKED
BIST_FPGA_HOT

BIST_ FPGA_COLD
BIST_PREREG_OVERVOLT
BIST_PREREG UNDERVOLT
BIST_POWER_HIGH
BIST_POWER_LOW

BIST 1P0 OVERVOLT
BIST 1P0 UNDERVOLT
BIST 1P8 OVERVOLT
BIST_1P8_UNDERVOLT
BIST PSRAM FAULT
BIST FPGA UNCONFIGURED
BIST_BULK_READ_ERROR
BIST CHO PRN FAULT
BIST_CH1_PRN_FAULT
BIST CH2 PRN FAULT
BIST CH3 PRN FAULT
BIST_MB_NOT_FOUND
BIST FPAN NOT FOUND
BIST_AUTH_ FAILURE
BIST_DEVICE IN_USE
BIST_USB_ERROR

BIST CONNECT FAILURE

0x00000000;
0x00000001;
0x00000002;
0x00000004;
0x00000008;
0x00000010;
0x00000020;
0x00000040;
0x00000080;
0x00000100;
0x00000200;
0x00000400;
0x00000800;
0x00001000;
0x00002000;
0x00004000;
0x00008000;
0x00010000;
0x00020000;
0x00040000;
0x00080000;
0x04000000;
0x08000000;
0x10000000;
0x20000000;
0x40000000;
0x80000000;

//
//
/7
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
/7
//
//
//
//
//
//
//
//

All bits clear = no faults detected

Clock OCXO not warmed up (< 68C)

Clock OCXO over max temperature

ADC clock PLL unlocked

FPGA over max temperature
FPGA under min temperature
Controller input voltage >
Controller input voltage <

(100C)

(0C)
13.9v
13.2v

Controller input power > 15W
Controller input power < 11W

1.0V bus > 1.05V
1.0V bus < 0.95V
1.8V bus > 1.89V
1.8V bus < 1.71V

PSRAM FIFO could not be enabled
FPGA could not be configured

Couldn't stream input data
Invalid data read from ADC
Invalid data read from ADC
Invalid data read from ADC
Invalid data read from ADC
Main board disconnected
Front panel disconnected
Authentication failure
Device is currently in use

channel
channel
channel
channel

(75C)

Non-fatal USB communication error (s)

Failed to connect to device

(J3)
(J1)
(J4)
(J2)

occurred

Itisnormal for bit 1 to be set (0x00000001) if the selftestcommandisissued immediately after
power-up whilethe front-panel STATUS indicatoris still blue.
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set<...>
Whenthe Telnetserverthread is created by TSERVE at startup time, copies of the default values
for the phaserate, tau0, referencefreq, prompt, dateformat, timeformat, and title properties
are associated with the server, takinginto account any changes made to the program defaults at
the TSERVE command line. These properties subsequently apply to any measurements initiated
by eitherTelnetclients orby a /start parameteronthe TSERVE command line. Clients may alter
these server property values by issuing the appropriate set commands. Changes made tothe
server property values will apply to acquisitions that are subsequently initiated by that client or
any others.

The following set commands are supported by TSERVE:

- setdateformat<1|2|3>
Setsthe date format used by the show date command.

1 dd (abbreviated name of month) yyyy

2 mm/dd/yyyy
3  dd/mm/yyyy

The default date formatis 1, unless overridden by the /dateformat command-line
parameter.

- set phaserate <rate>
See the description of the /phaserate command-line parameterfor more information.

- setreferencefreq<auto|MHz>
See the description of the /referencefreq command-line parameterfor more

information.

- setinputfreq<auto| MHz>
See the description of the /inputfreq command-line parameter for more information.

- settau0 <value>
Setsthe tau-zero period forthe show adevcommand in seconds. Valuesof 0.001, 0.01,
0.1, and 1 second are supported.

Note that changing the tau0 value will recompute the phaserate property, andvice
versa. See the description of the /phaserate command-line parameterfor more
information. Aswith phaserate, changesto tau0 are scaled by the /phasedec parameter
if a non-defaultvalueis provided onthe command line.

- settimeformat<24|12>
Setsthe time format used by the show date command. The defaulttime formatis 24,
unless overridden by the /timeformat command-line parameter.
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- settitle <title>
Establishesthe title textreturned by the show title command. Unless changed by the
/title command-line parameter, the defaulttitleisthe reserved string (Serial #). When
show title isissued duringameasurement, the reserved string will be replaced by the

serial number of the connected instrument. Othertitle strings willbe reported
verbatim.

Titles containing spaces must be enclosed in double quotes (““). See the show title
command description below for more information.

show<...>
The show command queries the currentvalue of a property or the results of the current
measurementin progress. The following show queries are supported by TSERVE:

- showadev
Returnsthe current Allan deviation chart, asshowninthe example below (Figure 7):

=192.168.1.200 >
TAUB: 1E-01 (NEQ BW: 50 Hz)

tau: 8.1 adev: 9.23643%-17
tau: 8. adev: 0.814010e-12
tau: 8. adev: & . 956966e-12
tau: adev: 1.411 711 7e-12
tau: adev: 1.911586e-13
- show amspectrum
- show amspurs

These commands function identically to show spectrum and show spurs, but for the AM
noise ratherthan phase noise. See show spectrum and show spurs for more
information.

If /am:false was specified on the TSERVE command line, these commands will return an
error message indicatingthatno AM measurement datais available.
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- showdate
Returnsthe current date/time information as reported by the TSERVE host OS, as shown

inthe example below (Figure 8):

=192.168.1.200 > SH)UEERL

Current date and time: 23 Oct 2019 20:45:53

The date and time formats are determined by the dateformat and timeformat
properties, respectively.

- show dateformat
- show timeformat
Both of these commands return the date and time formats, as established by the

dateformat and timeformat properties (Figure9):

SRR -how dateformat
Current date format: Verbose

Current time format: 24 hour

- show fcounter
Returns the currentreference frequency and frequency count chart at all available

averagingtimes up to 1000 seconds (Figure 10):

Reference Frequency: 10 HHz {Auto)

Avg Time (s) Frequency (MHz)

1 10.1234559900888
10.12345599010810
10.123455990105819

The display precisionis 13 digits to the right of the decimal pointfor 1-second averaging
timesat all DUT inputfrequencies. At DUT inputfrequencies of 5 MHz and above, 15
digits are displayed foraveraging times longerthan 10 seconds. 14 digits are displayed
underall other conditions.

As with the TSC 51XXA phase noise test sets, accurate frequency counts with reference
frequencies otherthan multiples of 100 kHz require the actual reference frequency to
be specified. Thiscan be done by a Telnetclient with the setreferencefreqcommand,
or by usingthe /referencefreq command-line option on the server.
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Unlike the 51XXA instruments, set referencefreq must be issued before the
measurementbeginsin orderto provide correctfrequency counts. Any changes made
duringthe measurement will not take effect until the next measurement begins.

- show freqdiff
- showfreq
Returnsthe current frequency difference chart(Figure 11). Both forms (freqdiff and

freq) are accepted.

: Frequency 10.1 MHz Amplitude 9 dBm
Reference: Frequency 10.0 MHz Amplitude S5 dBm
Last Collection:

Input: Frequency 10.1 HHz Amplitude 9 dBm
Reference: Frequency 10.0 MHz Amplitude 5 dBm

=192.168.1.200 >m
Reference Frequency: 10 MHz (Auto)

Tug Time (s) Frequency (MHz)

10.1234559901065

10.12345599010392

10.123450990105908
i EV LYWL <how Treqdift |

Frequency
.32237525734668711e-03
2.3223752564616126e-083
2.322375257843118%e-03
2.3223752585423973e-03
2.3223752580092683e-03
2.3223752564336397e-03
2.3223752582799406e-03
2.3223752583785284e-03
2.32237525871122615e-03

The values reported by this command comprise a historical “strip chart” record of the
frequency of the signal atthe DUT inputjack, assumingthat the reference frequency is
eitheramultiple of 100 kHz or has been set correctly with either set referencefreqor
/referencefreq. These DUT frequency readings are returned in the form of fractional
frequency differences relative to the rounded input frequency reported by show inputs.
Entriesforthe pastn-1seconds are displayed, ordered by age (oldestto newest), where
n defaults to 600 seconds. The value of n can be configured through the use of the
/chartcommand-line parameter.




In the example above, the DUT signal was generated by a DDS synthesizertunedtoa
nominal frequency of 10.123456 MHz. This value will be reported by the show inputs
queryas 10.1 MHz unless/inputfreq, /roundfreq, or setinputfreq has been used to
establishamore precise nominal DUTinputfrequency. The readings from show
fcounterare more accurate as well as more precise than show inputs, displaying
consistenterrorthatreveals the synthesizer’s limited tuning precision. Multiplying 10.1
MHz by one of the reported frequency difference readings near 2.322...E-3 and adding
the result back to 10.1 MHz yields asimilarly-precise absolute frequency count.

- show inputs
Returnsamplitude readings and rounded or specified frequency readings for the signals

at the 53100A’s REFERENCE and DUT input ports, as shown in Figure 11 above.

Unlike the TSC51XXA implementation of thiscommand, both the ‘Current’ and ‘Last
Collection’ values reflect the state of the measurementin progress. If no measurement
isrunning at the time show inputsis issued, the message No measurement in progress
will be returned.

- show inputfreq
Returns the nominal DUT input frequency used for phase-difference calculations and the

show inputscommand. See the description of the /inputfreq command-line parameter
for more information.

- showipn
Returns a chart showingintegrated phase noise in units of radians overvarious portions

of the Fourierspectrum, with and without the influence of coherentspurs.

=192.168.1.200 >IHTTETN

Time Constant: Infinite

Lower Integration Integrated Phase Integrated Phase

Frequency (Hz) Noise without Noise with
spurs (rad) spurs (rad)

0.1 7.6e-85 8.6e-05
6.0e-05 7.3e-05
1.6e-85 4 4e-05
1.5e-85 4. 3e-05
1.5e-85 4.3e-05
1.4e-85 4. 2e-05

Each row inthe chart reports the jitterat limits of integration between the given offset
shown at left and the maximum offset supported by the PhaseStation hardware,
normally 1 MHz. Lowerintegration limits from 0.01 Hz to 10000 Hz are supported. In
the example shown above (Figure 12), the measurement has been runninglong enough
to provide dataat a minimum lowerintegration limit of 0.1 Hz.
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Columns are tab-separated for compatibility with TSC 51XXA applications.

- show message
Returns the mostrecenterror or warning message from the PhaseStation hardware
driver (Figure 13).

=192.168.1.200 > show message

USB connection lost

- show phasediff
Returnsthe current phase differencechart (Figure 14).

: Frequency 18.1 MHz Amplitude 9 dBm
Reference: Frequency 10.0 MHz Amplitude 5 dBm
Last Collection:

Input: Frequency 10.1 MHz Amplitude 9 dBm
Reference: Frequency 10.0 MHz Amplitude 5 dBm

=192.168.1.200 >m
Reference Frequency: 18 MHz {Auto)
Avg Time (s) Frequency (MHz)

1 108.1234559901202
10 10.123455990107 74
160 18.123455990165990
SPGB <how phasediff
Phase Difference (s
4.4101906150355252e-02

4. 6424281404940718e-02

4 .8146656662802354e-02
5.106903192249265%e-02

9.3391407181225030e-02
5.5 7/13782437155149e-02

The values reported by this command comprise a historical “strip chart” record of the
difference in phase between the nominal DUT input frequency reported by show inputs
and the actual frequency atthe DUT input jack, assumingthat the reference frequency
iseithera multiple of 100 kHz or has been set correctly with either setreferencefreq or
/referencefreq. Entriesforthe past nseconds are displayed, ordered by age (oldest to
newest), where n defaults to 600 seconds. The value of n can be configured through the
use of the /chart command-line parameter.




The phase difference chart’s overall slopeis arepresentation of the fractional difference
betweenthe nominaland actual frequencies. Inthe example above, asinthe earlier
show freqdiff example, the reported DUTinput frequency is 10.1 MHz while the actual
frequency fromthe testsourceisjustunder10.123456 MHz. The readingsabove
advance by about 2.322 milliseconds persecond, corresponding to the fractional
frequency differences returned by the show freqdiff command. Continuingthe
example, if the nominal input frequency had been specified with setinputfreq
10.123456, /inputfreq:10.123456, or /roundfreq:0.000001, the slope of the phase
differences would be almost zero.

See the measurelinear and removelinear commands forinformation on calculating and
removingthe lineartrend fromthe phase-difference chart.

- show phaserate
Returnsthe phase data rate set by the /phaserate command-line parameter orthe most

recent set phaserate command. See the description of the /phaserate command-line
parameterformore information.

- show referencefreq
Returnsthe reference frequency used for frequency counterand phase/frequency

difference calculations. See the description of the /referencefreqg command-line
parameterfor more information.

- show spectrum
Returns a list of offset frequencies and dBc/Hz values corresponding to the phase noise

spectruminthe measurementin progress (Figure 15):

Time Constant: Infinite
Frequency (Hz) Power Spectral Density (dBc/Hz)

19.895 -130.572329
19.953 -130.578253
20.010 -130.588895
20.068 -130.603304
20.126 -130.620726
20.184 -130.640562

Following the PSD data, the currentinstrument noise floor estimate will be returned
(Figure 16):
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-135.2408170

-137.191687
-140.679948
-145.450762

If no measurementis currently in progress, the show spectrum query will have no
effect.

- show spurs
Returnsa list of identified coherent spursinthe phase noise spectrum (Figure 17).

Frequency (Hz) Power {(dBc)

60 -106.
120 -128.
180 -114.
310 -117.
710 -119.
2630 -115.
10420 -124 .
£0290
76020
171360
283160
341500
211640
239940
681780

o
=
=
=

NS P~ = oo

0
1
2
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6
7
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10
11
12
13
14

Allidentified spurs are removed fromthe PSD plot returned by show spectrum. Spurs
that are notclassified asinstrument artifacts will appearin the table returned by show
spurs at theircorrect (i.e., non-normalized) amplitudesin dBc.

See the descriptions of the /spur_Hzand/spur_dBcommand-line parameters for more
information.




- show state
Returnsthe current measurement status and elapsed time (Figure 18).

Ready No measurement has been started
Initializing The measurement has notyetbegun to return data
Collecting The measurementis currentlyin progress

() ()

olléctiﬁg-(
IJ" (] "

1lim_6s)

Since TSERVE does not support the timeconstant property fromthe TSC 51XXA
command language, show state will always report Time Constant: Infinite.

- showtau0
Returns the currenttauO property value.

- show timeformat
See show dateformat.

- showtitle
Returnsthe title most recently set by the set title command or the /title command-line
option. AsshowninFigure 19 below, the showtitle query response depends onthe
measurement state as well as the title textitself.

=192. BRI show title
(Serial #)

=192.168.1.200 >
=192.168.1.200 > HillEReRAL:

08026 . 447544
SNV LI N <1 title "Fxample title text”

Subtitle has been set to:
Example title text

=192.168.1.200 > H ISR

Example title text

SEPR IO <t title "(Serial #)"
Subtitle has been set to:

(Serial #)

=192.168.1.200 >

08926. 44 1044
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The defaulttitle textisthe reserved string (Serial #). If a show title queryis issued
duringa measurementand the defaulttitle has not been changed, the reserved string
will be replaced with the serial number of the PhaseStation thatis runningthe
measurement.

- showversion
Returns software and hardware version information (Figure 20).

Model: PhaseStation 53106A
Options: MOD4

FPGA firmware: ¥1.18
USB firmware: Y¥1.00

shutdown
This command can be usedto requestimmediate shutdown of the TSERVE server process,
disconnectingall connected clients. To disconnectthe current client without exiting TSERVE,

use the quit command instead.

start
stop

These commands can be used by any connected clienttoinitiate anew measurementor
terminate one thatisalreadyin progress.

In many applications, it may be more convenientto starta measurementatthe time TSERVE is
launched and allowitto run until the serveritselfis stopped. Thiscanbe accomplished with the
/start command-line parameter. Othercommand-line parameters can be usedinlieu of the set
<property> commands when necessary.

The above approach is analogous to pressing the START button on a physical testset. Streaming
clients can connect to the data port and acquire data from the PhaseStation 53100A withoutthe
needforany Telnetclients orotherterminal applications to connecttothe command port.
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Compatibility notes

e Thefollowing 51XXA commands and queries are not supported by TSERVE:

button <number> calinputs control <take | yield>
print [<options>] set print <options> set timeconstant<value>
show mac show printformats show printoptions show screens

e Asdiscussed elsewhere, commands such as setreferencefreqthat affect both currentand
subsequent measurements on the Symmetricom/Microsemi 51XXA phase noise test sets will
affectonly subsequent measurementsin TSERVE.

e The show inputs commandreturns both “Current” and “Last Collection” values onthe 51XXA
testsets. These values are not correctly maintained by the 51XXA test set firmware under
certain conditions, such as when the previousinputsignals are disconnected and different ones
reconnected. TSERVE does not attemptto emulate the 51XXA’s behaviorin this regard.

Instead, boththe “Current” and “Last Collection” values reflect the rounded frequency and
amplitude estimates forthe measurement currently in progress. If nomeasurementis currently
being performed,the message No measurementin progressis returned to the client.

o Thestreaming phase-difference values returned by TSERVE are based on the rounded or
specifiedinputfrequency reported by the showinputs query. Thisis also true of the show
phasediff and show freqdiff chartentries. Onthe 51XXA testsets, however, these values are
referredtoa more precise internal frequency measurement thatis not made available to
remote-access clients. Consequently, onlythe show fcounter command can be used to obtain
accurate frequency counts onthe 51XXA testsets, while TimelLab’s own frequency count chart
inthe Measurement->» Frequency difference (f) viewcan be used with phase datafrom TSERVE
if the correct rounded inputfrequencyisenteredinthe acquisition dialog.

e Onthe51XXA testsets, the show adev command returns separate Allan deviation charts forall
supportedtyintervals. TSERVE returns dataonlyfor the t, interval corresponding to the most
recentset phaserate or set tau0 commands.

o Thedefault phaserate for the 51XXA testsetsis 1000 samples persecond. TSERVE’s default
phaserate is 100 samples persecond, unless changed with the /phaserate command-line option.

e The 51XXA test setstransmit measurement-related error messages to the Telnetclient
asynchronously, sometimes waiting until the next characterarrives from the remote client
before sendingthe message. Asa rule, TSERVE transmits text on the Telnet command port only
inresponse to specificcommands. The show message command is provided to allow the
remote useror application to determine if the most recent measurement encountered an error
or warning condition. An empty stringindicates that no errors or warnings have occurred.

AN 53100A-3 V1.10 21-Apr-22 Page 30



Measurement example: Phase data streaming

When using software that was originally written to capture phase data from the Symmetricom /
Microsemi 5115A/5120A/5125A and compatible instruments, you will normally want to allow TSERVE to
use itsdefault /portvalue (1298) and default /formatvalue (TSC). However, when using TimeLab’s
Acquire=>Acquire from TCP/IP streaming server option, only the phase-difference dataformat
(/format:P) issupported.

Example: tserve64 /data_port:1234 /phaserate:100 /phasedec:20 /format.:P /start

As an example, the command above will begin capturing phase-difference data at a rate of 100 samples
persecond as soonas TSERVEis launched. If desired, Telnet commands may be issued via port 1299 as
usual, butthisisn’trequired since the /start option has been specified on the TSERVE command line.

Acquire phase data from TCP/IP streaming server

Capkion I PhaseStation 531004 via TSERVE

Additional Notes

Input Frequency I 10.1E6 Hz

Sample Rate IIU— Hz

Cukpuk Decirnation ll— i1

Scale Fackor IID—

Bin Density |29—

Ein Threshold |4—

Trace History ll—

Trace Duration ll— IHDUFS 'l

Run Until IManuaIIy terminated or acquisition cormplete j
IP Address I localhosk: 1234

Instrument I Remoke TCRIP server

{ Start Measure

it | Caneel Restore Defaulks

—Start Measurement
Press this button to accepk the current measurement parameters and begin acquisition.

Internally, the data will be captured at 200 samples persecond with anoise-equivalent bandwidth of 50
Hz. Phase data would normally be recorded with 2:1 decimation after detection, forafinal datarate of
100 samples persecond. However, the use of the /phasedec:20option resultsin afinal datarate of only
10 samples persecond. Thisisthe rate at which the phase-differencereadings associated with
/format:P will be streamed from port 1234.
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You can receive the streaming phase data on any machine that can access the serveronyournetwork,
includingthe server PCitself. Either Acquire=>Symmetricom 5115A / 5120A / 5125A (Frequency
stability) or the more general Acquire=>Acquire from TCP/IP streaming server option can be used to
retrieve phase datafrom TSERVE. In Figure 21 above, the latter has been selected. The Input Frequency
fieldinthe acquisition dialog has been populated with the 100-kHz rounded value that would be
reported by the show inputs command, while Sample Rate is setto the final data rate of 10 samples per
second. With an Output Decimation value of 1, no additional decimation willbe performed by TimeLab.

Timelab can receive data concurrently from multiple instruments. When the PhaseStation 53100A

measurement described above was run alongside aSymmetricom 5125A test set connected to the same
signal sources, the result shownin Figure 22 was obtained:

Allan Deviation Uy(T]

1E-9 T
: Tau Sigma(Tau)
T
t
| 1s 1.70E-12
TE-10 1= ; 2s 1.09E-12
I is 5.38E-13
! 8s 2.T4E-13
Tt N l 10s 2.18E-13
a : 20s 1.13E-13
] : 10s 5.57E-14
: 80s 2.86E-14
1E-12 ™NL : 100s 2.31E-14
|
\\
1E-13 :
l \
1
t
1E-14 : ~
I
|
|
1E-15 '
0.001s 0.01s 0.1s 1s 10s 100s 1000s
Trace Input Freq Sample Interval ADEV at 10s Elapsed Address
Symmetricom 5125A via Ethernet jack 10.1 MHz 0.001s 2.18E-13 12m 9s 192.168.1.225
PhaseStation 53100A via TSERVE 10.1 MHz 0.100 s 2.16E-13 12m 28s localhost: 1234

For this exercise, the Symmetricom 5125A’s phaserate property was left at its default value of 1000
samples persecond. Consequently, its Allan deviation trace begins att,=0.001 second, while the
PhaseStation measurement begins att,=0.1 second. The results are otherwise virtually identical.
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Measurement example: Phase noise plot acquisition

Timelab can alsoretrieve and display phase noise data from both the PhaseStation 53100A and
Symmetricom 51XXA test sets through the use of the Acquire->Symmetricom 5115A / 5120A / 5125A
(Phase noise) acquisition option. Unlikethe streaming phase data acquisition process, obtaining phase
noise datafrom either TSERVE or an actual 51XXA testset requires the programto connectto the Telnet
command port.

Acquire phase noise plot from Symmetricom 51154 £ 51204 [ 51258

Capkion I Phasestation 531004 via TSERYE

Additional Mokes I

Cffset Range {0.1 Hz - | 1000000.0 Hz

IF Address | 182.168.1.200

User Commands Send | Icontrol kake

Send | Ibutton [
Send | Istart

Send | |sto|:|
Request Plok I Cancel Restore Defaulks

rInstrument Address
Enter the IP address of the instrument, Followed by an optional port number {e.q., keSFx. dyndns. org: 1298},

Both numeric (dotted-quad) and Fully-qualified DS addresses are supparted. IF no pork number is specified,
the default port is 1299,

Because Timelab can obtain most of the required measurement parameters and properties directly
fromthe server, relatively few configuration steps are needed in the 51XXA phase noise acquisition
dialog. It’snecessary onlyto ensure thatthe correct IP address and optional port numberare specified,
inthis case either192.168.1.200 as used above in Figure 23, or the equivalentlocalhostalias used
earlierfor phase data capture. No port numberisrequired aslongas the defaultcommand port
assignment (1299) has not been changed with the /cmd_port command-line parameter.

For convenience, the phase noiseacquisition dialog offers four general-purpose command buttons that
are predefined with useful defaults that allow front-panel control commands to be transmitted to an
actual TSC 51XXA phase noise testset. (Only the startand stop buttons are supported by TSERVE.)

Figure 24 showsthe phase noise plots that were simultaneously measured during the one-hour
streaming data acquisitioninthe previous example.
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Phase Noise *(f) in dBc/Hz

-80.0 :
N ! PM Spur Offset (Hz)  dBc
_ /| |
90.0 <] i 12 -89.6
! 60.0 -105.6
_ X 120.0 -117.2
100.0 | 180.0 -110.1
| 2630.0 -115.3
_ ] ! 95340.0 -121.6
0.0 | 171360.0 -93.6
| 190800.0 -105.6
_ | 341500.0 -97.0
1200 N [ 511640.0 -102.1
\ | 681780.0 -107.5
_1300 | ; 851920.0 -110.1
\L* i 988030.0 -1133
|
~140.0 \"-ﬂ* :
|
|
-150.0 f
|
-160.0 ;
|
-170.0 :
|
|
-180.0 .
0.1 Hz 1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz
Trace Input Freq Input Amplitude Ref Freq dBc/Hz at 10 kHz Address
Symmetricom 5125A via Ethernet jack 10.100 MHz 9 dBm 10 MHz -153.5 192.168.1.225
PhaseStation 53100A via TSERVE 10.100 MHz 9 dBm 10 MHz -153.6 192.168.1.200

Once again, the results match closely. The most notable difference is that the PhaseStation has

classified the sharp peak near1.2 Hz as a spur, removingitfromthe plotand addingitto the spur chart
atright. Adding/spur_Hz=2to the TSERVE command line would have resulted in an even-closer match
by forcing the PhaseStation’s spur-detection routine to disregard the peak.

Conclusion

This application note has described the TSERVE console server application, documenting the available
command-lineoptions and Telnet commands. Compatibility with the Symmetricom/Microsemi 51XXA
line of phase noise test sets has also been addressed. Two measurement examples were shown,
demonstrating comparableresults when both the PhaseStation 53100A and Symmetricom 5125A were

remotely configured to perform the same phase noise and frequency-stability measurements.
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