Optimization

The optimization modueis a part-by-part iteration tod that all ows the user to improve the
performance of networks that were designed using procedures that could be mnsidered as lessthan exad.
Optimization can be performed onany of 3 dfferent parameters which the program refersto as the "job".
Group cEay, return lossor amplitude flatnessare the threeparameter "jobs" which can be optimized.

A good sefor return lossoptimization would be to force astand- aone highpassand lowpassfilter
joined together to form a non-contiguous diplexer to coexist properly. Delay optimization works well with
linea phase designs.

The operator is required to seled the branch or range of branchesthat isto be iterated onmanualy.
Experiencewith the use of this modue and with tuning adual hardware has shown that the seledion d the
corred part to ogtimize & agiven time, and ower what frequency rangeis criticd. It will t ake sometimeto
get familiar with thismodue andto get maximum benefit from it. Using this modue can be thought of as
"tuning" thefilter in the computer, therefore no more can be expeded o optimization than could be
expeded of "tuning” the same design in red hardware form.

The program strives for lowest passble aror by looking for the worst case of several frequency
points and making changes to the seleded hranches in steps that get small er eat time the diredion d the
stepsisreversed. The step dredionisreversed every time astep causes the worst case eror to get worse.
Eadh reversa isreferred to asa"stage’. Thisreversal processis repeaed as many times as you request.

The seledion d frequency range is the most criticd variable of all, andis best chasen by first
anayzing adesign and seleding arange over which improvement can be expeded. The analysis and high
resolution graphics modues are avail able from thismodue so that frequency changes can be made by
simply moving the marker and pressng the <Ctrl F1> or <Ctrl F2> keys.

The optimization screen consists of the cntrolsto perform the optimization ory. Theresults are
displayed onthe same pat as used by the main analysis program. The plot window will be forced up ly the
optimizationwindow. It is best positioned to the side of the optimization windown withou overlap. The two
windows will not operate together if one or the other is maximized.

When entering the optimization modue from the utiliti es menu, the program will request the "job"
and frequency range (if it was not previously set using the graphics modue).

Optimize from, to <MH=.>» ?

<Enter> to abort
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Single key

Optimization
Jobh is: (A Amplitude flatness

CR>-Return loss
CD>—Delay

To pick the “Job” seled [R] Return loss [A] Amplitude flatnessor [D] Delay. The default isR

| Metwork optimization E |

» Optimization <
Resolution: 175% points
Main frequency range:

55.88 — 99.808 MH=.
Transferred range:

#.80 — .88 MH=.
Component Q:

QL=150 Qc=15680 gt=10008
Tune: Off
Final stage = 7
Optimizing: Return loss
Worst case = 8.0906 dB

{— Back up
setup Memory
Frequency ranges

Resolution

Tune mode
change Job
set final Stage
exXit
?-help

—> 1-5,10-15

The optimization window and graphic plot window will come
up as onasthejobis sleded. Set them side-by-side.

The buttons are used to control the optimization. The function
of ead is explained:

[ ** Command ** ]

#4117 H&H

L,A,B.GandR

The branches that are to be iterated onare picked by this
option. The branch numbers are the numbers that appea onthe
schematic as drawn by the edit modue. The adual command li ne will
appea in the form of adiaog box when the [** Command**] buttonis
pushed. The program will it erate on asingle branch at atime, or ona
range of branches, in turn. Thereis aso a wmmand that will allow the
previous command line to be repeaed continuovsly.

A list of single branches can be input separated by commas.

Eadc o these branches will beiterated onin the order shown.
->1,6,2,5

A range of
branches can aso be
programmed by using
the"-" symbal to court
up a down. 1015 will il
countup: 10,11,12..15.

By spedfying the range in the reverse order, 15-10 the branches will
court down: 15,14,13...10In this case, every branch between 1and 15

#.8-#, o8, HEH
L.AB..F and R
Command >

|1,B,2,5|

except 6,7,8and 9will beiterated onin numericd order.

The program also alowsthe L/C ratio of a"tank" to beiterated onwithou changing its resonant

—> 4/5,10/ 11

frequency. Speafy the two branches of the "tank" with a"/". To oggtimize the L/C ratio of the resonant
circuits at branches4 and 5,andat 10and 11, dahis:

Theletter "L" will optimize dl branches containing inductors.

—> L
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Branches can beiterated onin any order or pattern needled.

—> 2,1/2,6-8,3,5,6/7,L

It is often desirable to do opimization ona symmetrica network so that branches are dhanged in

—> 14823

pairs retaining symmetry. To dothis you may spedfy two branches that you wish to remain equal separated
by the"&" " and’ symbadl. In the example below, branches 14 "and" 23 will beiterated at the sametime, in
equal steps.

The previous command line can be repeaed continuowsly urtil the [BAck] key is pressed by using

—> R

the"R" (Repea continuowsly) command.

WARNING: If you isethe "R" command like this, it MUST be the only thing on the command line.

If anything else isthere, including spaces, the last command line will be lost!

Youmay aso just stick the repea command into the command line.

—>1,2,4R

Entire ommand lines may also be stored and referred to later as letters A through G by using the

setup memory fedaure.

[ <-Back up ]

Use thisto Un-Do the last optimization. Everything dore by the last command will be undore.

| Metwork optimization E |

> Optimization <
Resolution: 175 points
Main frequency range:
55.860 - 29.08 MH=.
Iransferred range:

8.88 — B.860 HH=.
Component Q:

QL=158 Qec=1508 Qt=1800H8
Tune:z Off

Final stage = 7
Optimizing: Return loss

Worst case = @.00e dB

alBaPatD
Save setup for reuse (o

Hecall a setup

Clear a setup

A

0.000 - 0.000 MHz.

B
0.000 - 0.000 MHz.

C
0.000 - 0.000 MHz.

[ Setup memory ] (save setup)

Setup memory is used to store upto 7 previously used
command line, "job" and frequency range settings  that they may be
cdled uplater.

Thisfedureis primarily intended to be used with multi plexers
where eab frequency channel will require adiff erent frequency range
and group d branch numbers. The frequency ranges are better
controlled using the Frequency range segments on the main menu and
seleding job and kranch numbers here.

The options for setup memory control are:

[Save setup for reuse]

Any previously used setting may be recorded uriessthe
command linerefersto ather previously recorded memory registers
(A,B etc.). That is, they can't be nested.. Only command li nes referring
to branch numbers may be recorded. Up to 7 setups may be recorded
andwill remain urtil youmanually clea them, even after exiting from
the optimization modue.

[Reall a setup]

Although any recorded setup may be reused by cdlingit in the
main command line (onthe main screen) by its letter designation (A,B
etc.), the aurrent setup will return oncompletion. it is often necessary to
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make one of the recorded setup condtionsthe arrent one. On recdl, the airrent set upislost. Therecdl ed
command line may also be alited thisway. To make recorded setup B: the aurrent set up, for example,
highlight it by clicking onany of the threelinesin ea¢c memory with your mouse and pressthe [Recdl a
setup] button.

[Clear a setup]
Wipe dean any recorded settings that are no longer needed leaving room for new ones. Seled the
memory you want to erase by highlighting it with your mouse and pressthe [Clea s stup] button.

[eXit]
Teturn to optimization menu.

Once asetup hes been recorded it may be cdl ed from the coommand line just asif it was abranch
number. Any combination d branch numbers and memory setups may be used. Y ou can also use the repea
command (R) along with the memory feaure. Like this:

—>5,6A,B,16-18R

—>A-C,17,19D-FR

Remember that any branch numbersthat are spedfied will be done with the other settings
("job" and frequency range) that are showing when the mommand isgiven, asisnormally the ase.
During the exeaution of the memory setups call ed, the settings will change to those rerded and back
agan when done.

Frequency ranges

[ Frequency ranges|

The range of frequency over which ogtimization takes placeis %t up wsing this menu. Two dff erent
frequency range types are avail able. Thefirst isthe "Displayed range" which is the start and stop frequency
displayed onthe graphic plot. It is aso the frequency range over which optimization takes placeif the
secondset of ranges are dl set to zero.

The secondset of 7 ranges, identified as A - G, will define frequency segments or bands of interest
over which oggimizationisrequired. These ae the frequency ranges or bands within the displayed range
where optimizationisto take place These can be the frequency ranges of ead channel of a multi plexer, for
example. Any range that is st to zero frequency isout of adion. If all the segments are zero, odimizationis
dore over the entire displayed range.

When these frequency ranges are used along with the " Setup Memory" frequency ranges, the
frequency segmentswill take precedence The frequency ranges of the " Setup memory" are equivalent to
the "Displayed range" and will BECOME the displayed range when that setupis used in the command line
or recdled. All six frequency ranges are "static" and will remain urtil you clea them. They will till be there
even if you exit the optimization modue and return later.
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[ saveto Main range]

W Use this to set the frequency range that is displayed onthe
graphic plot window. The you pressthis buttonthe “Transferred

range’ beames the “Main frequency range’.

» Optimization %
Resolution: 175 points

Main frequency range: [&aveto Segment]

oy 98 10.47 Miz- Use this button to set the highli ghted segment to the
ranzferred range:—— .

85.89 — 113.44 MH=. frequency range showing as the “Transferred rage”.

Component Q:
QL=150 Qc=1560 Qt=188A

F._mei Oif _ . [ Clear segment ]
Optimizing: Return loss Used to clea the segment ranges to zero, ore & atime,

Worst case = @.818 dB putting them out of adion. Each segment, A through G, may be
cleaed individually by highlighting the one you want to clea with
the mouse |eft button..

Entering the frequency ranges

The frequency ranges can be keyed in dredly, separated by

comres

[ Input range]

A 85.890 -113.444 The frequency ranges can also be transferred from the plot using the
C 0.000 - 0.000 option a the

D 0.000 - D0.000 Input fregquency range:

E I]_["][I _ [II]["] <Ctr| F1>1 <Ctr| Lower . Upper limits (MHz.>

F 0.000 - 0.000 F2>, and <Citrl

G 0.000 - 0.000 F3> keys. Using  |[75.125l 0k |

either method, the
range transferred or keyed in will become the “Transferred range”
andisall set to be asggned to the “Main range” or to afrequency

“Segment”.

[ eXit]
Exit the frequency range menu bad to the main ogtimization menu.

[ Resolution ]

Resolution is the number of frequency points being analyzed duing ead iteration. The higher the
number, the more detail can be seen, but the slower the iteration will run. Higher resolutionis often
necessary with higher order networks. This option all ows the number of frequency points to be spedfied.
The number of paints range is 2-1000.The default is an automatic mode that seleds the arred number of
pointsto fill the plot at HALF resolution (Every OTHER pixd).

[ Q factor ]
Thisisthe same"Q" fadors as siown onthe main control menu and can be changed here.
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[Tung]
TUNE mode

Metwork optimization EZ
_ When tune mode is on, the value of any single branch or

pair of branches (having the same value) in a network may be

> Optimization < adjust manually.
Resolution: 380 points
Hain freguency range:
C8.98 — 170.47 MH=z. [ Up][Down ]
Iransterted range: Adjusts the seledted branch value éther up a down by an
Component §: amourt that can be ajusted by the [Finer step] and [Courser step]
QL=150 Qc=1500 Qt=1064
TU.“E = bUttOﬂS

Final stage = 7
Optimizing: Heturn loss
Yorst case = @.818 4B [ <Backup]

Thiswill badk upfrom the last operations dore onthe
current branch.

[Spedfy valug]

Rather then adjusting the value up a down in steps you
can spedfy the value diredly. Thisis goodfor forcing standard
part values at a particular branch.

<— Back up
Specify value

[Pick branches]
Finer step Used to pick which branch or pair of branches are being

tuned.

Courser step

exXit

[ Finer ] [Courser ]
These two butons adjust the steps made by the [Up] and
[Down] buttons.

?-help

Tune value: A.888 {MH=.>
Value step = 4.606080 [GXH]

Bad to the main ogtimization menu.

The value & the branch you are tuning is displayed (Y es, even areferencefrequency isavalid branch
and my be “tuned’!). The degreeof step (Up and Down) isalso dsplayed.

[ Job]
Use this option to change the parameter or "job" seleded. It brings up the same prompt that you set
when you first entered the optimization window. Seled Return loss Amplitude flatnessor Group e ay.

[ set final Stage]

The number of "step reverse” cycles before the next branch isiterated and the graphics up-date is
dore can be set here. The default is 7, bu reducing it to 4 a 5 can "rough in” the performancefaster when
first starting. Increasing the final stage to 8isagoodideawhen using the continuous repea ("R") fedure.
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[ eXit]

Leave the optimization modue when dore. You have the optionto totally disregard all changesif the
sesson dd na acemplish your purpose.

Exit and zave work

® [vez] zave worlk, - [Ma] abort changes - [Cancel] no exit

Ho | Cancel |

Operation

When optimizing group delay, you shoud be avare that the main analysis modue is operating in the
badkgroundand will be using whatever one of its delay modes that you have set, most likely the "Predse”
mode. The maximum number of frequency points that can be acommodated is 300. It takes 50 a more
points before the "automatic" delay mode will switch from "predse” to "fast"” mode. Switching to the "Fast"
mode manually will giveyoua?2to 1spedalincrease dlowing youto use moreresolution pantsin lesstime.
Sincethefirst point is always dore using the "predse’ mode, any significant distortion seen between the
first and second pants would indicae that the "predse” delay mode shoud be used insteal. Y ou can start by
using the "fast" mode and switch to "predse” to finish the jobif speed isaproblem.

When iterating on return lossor amplitude flatness group celay istuned off except for the very last
iteration before displaying the graphic results, so the delay mode shoud be set to the slower "prease” or
"automatic" mode. The speal dfferencewill beinsignificant. The delay will be seen when the optimization
stops.

The [Bad] .(“~") key will safely abort any optimizationin progressand perform a"badk up'. Thisis

the only way to stop a @wntinuowsly repeding optimizationthat isin progress Y ou can use the [Bad] key at
any time the "[BadK] to abort” warning is howing. After an abort, all the menu ogions are avail able again.
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Error condtionwarnings

Value went through ZERO !

Thisindicaes that the program has iterated a part value through zero value. When this happens, an
automatic badk-upis dorerestoring the branch to itsinitial value. The iteration proceals onto the next
branch.

Stage =Next!

In the event theiterationis guck or isworking too long on ore branch, the iteration will proceeal to
the next branch after displaying this message. This warning happens when the number of iterations exceeds
11timesthe stage number. Thisisredly not an error, the program is just kegoing you informed abou what
isgoing on.

WORSE - backing up!

If the performanceisworse dter iterating on a branch than before, this warning will appea. An
automatic badk-upis performed. Y ou could increase the final "stage" number, but this usualy indicates that
you shoud work on some other branch number.
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