Fourier Impulse response

This program cdculates and dsplays theimpulse or gated RF "carier" response of a network by
summing the amplitude and phese of ead pant of the spedrum represented by the impulse spedfied.
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The it boxesin the >Harmonics < areaset the range for harmonics or sidebands of the impulse that
will beincluded in the analysis. This snoud be ALL of the harmonics that are lessthan 60 dB down the
attenuation skirts of the filter being evaluated. Y ou must ched this range and set the limits manually or
transfer them from analysis. The range shown initially will be that of the repetition rate and upto the 60Qth
harmonic (600total frequency points) of a"spike". The values are aljusted to be exad harmonic or sideband
frequencies.
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NOTE: The total number of frequency points analyzed is adjusted by setting these frequency limits.
The maximum is 600 pants.

> Theimpulse<
These three @lit boxes describe the impulse itself.
Rep rate(MHz.)
The repetition rate defaults to 2 Mhz (for no particular reason except to provide some value
for the display) and must be set.
Duty cycle %
Theduty cycleistheratio of "on" to "off" time of the pulse expressed as a percentage of on
time and may be set to any value from .1% to 99.%% (for example, a square wave would be a50% duty
cycle). Any value lessthat .1% will be mnsidered an infinitely short "spike".

Carrier Freqg.

The"carier" isthe CW frequency that will be "gated" when using the "Gated RF Pulse" mode.
Becaise it isnot possbleto gate an RF signa on for the zero time interval represented by a"spike" (zero
duty cycle), this option will only be avail able when the duty cycleis st to some finite value. The upper and
lower harmonic limits are set up so that the carier frequency must be BETWEEN them. Normal useisto
first set the duty cycle, then set the carier frequency to within the passand d the filter under evaluation. If
any sidebands fall i n the stopband areaof the filter, the sideband upper and lower limit frequencies may be
set using the <Ctrl F1> and <Ctrl F2> keys from within the graphic display from analysis. These limits
shoud be set up last.

> Control <
Number of reps

The number of "reps” to display adjusts the "time base" of the smulated oscill oscope
displaying the resporse. Units are impulse time periods. The adual scde fadors are determined
automaticdly (1.0impulse timeis usually good"spike" evauation, bu fradional times, like 1.5 a .3 can be
used also). For example, An impulse with a"rep. rate" of 1 MHz. shown ona 1.5"rep. time" scde will
cover 1.5Microseaonds of time.

In order to properly display impulse resporsg, it isvita that enough pantsin time be
cdculated to reproduce eab cycle of ringing or carrier with adequate resolution. To dothis, a dhed is made
to seethat at least 20 pantswill be cdculated for ead cycle of the Fc or Fo of thefilter analyzed (thisis
usually very close to the "ringing frequency"” of thefilter). If this requirement is not met, the program will
automaticdly switch to an "Envelope display’ mode. In this case, segmented verticd li nes represent al the
possble voltage levels that exist during the time interval represented by the lines horizontal position. The
EXTREME ENDS of eat segmented line will form an ouline of the envelope. Ignore the sometimes
amusing patterns thiswill generate paying attention orly to the extreme top and bdtom of the "envelope’.

Start delay (0-1.0)

Thiswill alow the starting time of the display to be set forward in timeto apaint just before
the beginning of an impulse relative to the previous one. Thistime is automaticaly adjusted when the
number of repsto display is %t. The setting will be gproximately corred to center the impulse within the
number of delay times sleded. The gproximate group celay of thefilter is also added to this number after
the analysisis concluded. If you seled zero delay time, the group delay is not added.
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Top menuitems
Analyzefreq domain
The Analyze option will alow the necessary harmonic or sideband range to be determined
conveniently. Note: The <Ctrl F1> and <Ctrl F2> keys or transfer menuin the graphic analysis display may
be used to set thisrange. When arange limit is st, the program will automaticdly adjust the frequency to
the neaest harmonic of the repetition rate or sideband frequency.

Calc Page 1

To display the resporse seled this option. The impulse resporse will be drawn graphicdly.

NOTE: To abort avery slow cdculation pressand hdd the [Bad] (“"~") key.

The verticd scde of the display is uncdibrated and relative. Before the display exceals the scde
limit, the scde fador will be changed and the entire response quickly redrawn. In the event the display istoo
small, it will be redrawn to fill the scde dter the cdculationis complete. Scde fador changes will be
obvious. At dl times, the digital readou of % of maximum amplitude will remain acairate.

The analysis program will cut the 360 degrees total phase shift generated by a second ader all-pass
equali zer into two segments of + and - 180 degrees. The transitionis made right at the point of maximum
group celay. Because of this transition, the spedrum represented by an analysis run ona network containing
an al-pass £dion may nat be wrred.

Therefore:
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* % NOTI CE ! * %
* % DO NOT ATTEMPT TO DI SPLAY THE | MPULSE RESPONSE OF * %
* % ANY NETWORK CONTAI NI NG AN ALL- PASS GROUP DELAY EQUALI ZER * %
* % THE RESULTS YOU GET MAY or MAY NOT BE CORRECT ! * %
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After the display has been drawn, the marker will appea at the point of maximum amplitude of the
display. The marker isasmall "+" and will first appea onthe highest point of the display. The marker has a
set of commands that alow it to be cdibrated and moved aroundthe display as needed.
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Marker options
The marker isasmall yellow “+” mark that may be moved left or right by the keyboard arrow keys
or by the use of youmouse. Pressthe |eft button and the marker will j ump to the mouse arsor. Simply hold
the left button and drag the marker left or right, that isforward or backward in time. When using the arow
keys, hdding the <Shift> key down at the same time will speed upthe motion.

Next page

Requests the program to continue caculating and dsplaying the impul se respornse beginning at the
time the present display ends.

If it isdesired to continue the display beyondthe end time displayed, to see eah cycle of ringing for
example, the Next page instruction can be used along with the Zero marker feaureto dsplay as many
repetitions as desired and still measure settling time or risetime.

Eacdh screen drawn isa"page”. For example: if you requested that 1 impulse time be displayed and
the program switched to the "Envel ope display” mode, you could reducethe rep times displayed and
recdculate page lurtil the "Envelope mode" nolonger shows. Let's say you reduced it down to .25impulse
times. You will then have to "Next page" 4 timesending up on"page" 4 too seeone impulse time period.

NOTE: If the marker RELATIVE warning is showing when the "Calc Page 1" command is given,
the off set will then be "FIXED" at the marker time showing.

Normalize

When this optionis picked, the paint at the marker isforced to be the 100% amplitude point causing
the digital "% of amp.=" display to change to 100%. All other points will t hen read relative to this point. The
100% paint isinitialy set to the paint of maximum amplit ude.

Marker Max
Moves the marker quickly badk to the point of maximum amplitude. (Where it started).

Zero marker
The Zero marker effedsthe "time =" display and can bein ore of threepaossble states.

OFF - When zero df set is off, the "time =" will be displaying the &solute time & the marker and
will change & the marker is moved. The off set is off until youturn it on.

Marker RELATIVE means zero dfset ison,the "time ="' displayed will be the time from the point
whereit was "zeroed". This allows the time displayed in the digital readou to be set to zero at any paint
desired making the time display read ou the time between two pants. Thetime display can be rezeroed at
any time the offset isnat "FIXED". To "zero" the off set, simply pressthe "Z" key. The "time =' readou will
change to 0. When the marker is moved, the display will read ou how far you have moved it in unts of
time.

+ reference FIXED + When the offset isfixed, it adsjust likeit doeswhen it is not fixed, except
that the off set can nolonger be set to zero. Toggling the (Z)-Zero marker onand df will cause the "time =
display to aternate between absolute time, and the time from where the off set was "zeroed". The off set will
bewmme fixed when: marker RELATIVE is showing, AND the cdc Page 1 commandis given.
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Ref . line
A dotted referenceline will be seen running aaossthe display that indicates the point of maximum
settling to the marker readout. The verticd position d thislineis determined by one of threemethods:

Start of imp. - Thelevel of the referencelineis sampled at the instant of the leading edge of the
inpu impulse. If the repetitionrate is st such that the ringing from the previous impulse cntinues into the
next the referenceline will fal inthe wrong place If this happens smply reducethe repetition rate.

Zero - Thereverenceline indicaes zero vdts at all times.

Average -An average voltage is cdculated from al the cdculated pantsin time. Thereferenceline
ispositioned at this level.

Document
Resporse plots may be documented dredly to the printer or to aPCX graphicsfile. The graphicsfile
will be fourier.pcx.

eXit.
Leare theimpulse resporse modue and close the window.

Envelope display distortion

In the event there is not enough resolution to display a complete gycle of ringing or an acarate rise
or fall of awaveform the envelope display mode will be used. This mode uses verticd linesto simulate dl
the voltage levels that would exist during the interval of time represented by its horizontal pasition onthe
screen. When dsplaying gated RF pulses, this smetimes will cause the envelope to be distorted. When this
happens awarning message will be displayed:

HOTICE! E

& Ervelope may be distarted!

Thisis caused by abad combination d the displayed number of Rep times and the Rep rate chasen.
The situation can be overcome by changing either of these parameters. Often rather drastic changes may be
necessary. The combination must be chasen to either cause the envelope mode to go df or to compressthe
envelopes into asmaller horizontal areaof the screen to make eat verticd line longer representing alonger
timeinterval. These two options aretotal oppasite extremes and are atieved by changing either or bath of
the two parametersin oppaite diredions.
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