Parameters menu

The Parameters menu may be entered in several ways, but it will first appea automaticdly after a
new design has been seleded. It is used to set and modify the design parameters that are passed to the design
eguationsin all of the design modues of the system. They are design values, na spedficaions. Such fads
of life a bandwidth shrinkage due to losses and design approximations are up to you to compensate for.
Ead design parameter is displayed and recorded in such amanner asto all ow any one to be changed easily
withou reentering all the others.

The parameters menu consists of several separate aeas. The "PARAMETERS' themselves, the
"COUPLING", “ESTIMATE” and the “Warning / hint” area Thereisaso agroup d buttons to control
operation.

DESIGN PARAMETERS
~COUPLINGS ~PARAMETERS
CLDZ X order N 4
1eg passband Ripple [0=Butt. dB) 0.05
el el ol ol Define pass { stop  [dB] 3
ig g g g g arithmetic Fo. MHz. 100
S Bandwidth MHz. 10
LN ol g i i e design Zo. 600
(Al sl sl el Source zo. 1)
3? g g ; ; Termination zo. [1]
18- F o conflg: Ser. Par. Tubular p
SR i o e Couplings [L.C,RDH#X #Z.#) I
120 e e e t¥pe: 1=sing 2=doub 3=ratio 2
X Nalai gl el o
14 e
LN el ai gl el o
zznes
Bo oo FESC.T.}???JEH?ETE‘?.'J“ (dB) 0
CALCULATE At what frequency [MHz.] i}
malcher| ?-help Hints: #D-Dual ¥X-stop #Z-notch
Design: Marrow band bp. [Pi coupling]
Order N | Preset Warnings:
Modify eXxit Ref. Lp: All pole

Design parameters and Coupgding menu

The design parameters appea acarding to the neels of the particular design that is sleded and will
appea in the order in which they are described below from top to batom within the PARAMETERS area
The referencelowpassand design modue seleded will also be displayed in the warnings area. Eadh o the
parameters rown are recorded on dsk in the fil e name shown onthe main control menu and having the
extension".spk".

When starting a new design, the essential parameter setting my beinitialized by pressng the [ Preset]
button for any design. Thisisonly a starting point however.



Eadh parameter defined
Equal resonators (Yes or No)
Reguests that an iteration be performed to make dl i nternal resonators within a TEM microwave
design be of equal diameter.

order N
Order of complexity of afilter design. Number of paesin an all-pole design.

pasdand Ripple (0O=Butt. dB)
Seleds passand ripple for Chebyshev and elli ptic function designs or Butterworth if O dB rippleis
requested.

Define pass/ stop (dB)
Seled the point that isto be mnsidered the pasdband to stopband transition level (usually 3 dB or

"last ripple™).

required Attenuation (dB)
Spedfies attenuation level (Amin) for elli ptic function designs or attenuation for other designs sich
asresistor pads.

arithmetic Fo.

Center frequency of bandpassor notch filters (F1 + F2/ 2).

It is often easier to input the center frequency and bandwidth of wide bandwidth designs with
referenceto the arner frequencies (F1 and F2).

Simply enter the @rner frequencies (F1, F2) into the aithmetic center frequency box. After F1 and
F2 are entered, the mrred Fo and Bw is cdculated and dsplayed.

Enter F1 and F2 separated by commeas:
arithmetic Fo. MHz. 100,140
Bandwidth MHz. 65 <— Old data

Correded Fo and Bandwidth is displayed:

arithmetic Fo. MHz. 120
Bandwidth MHz. 40

Bandwidth
Width o the band d frequencies of interest.

design Zo.

For al L-C designs, the impedancethefilter is designed to work into or from. The Natural
impedance of the design. Thisimpedancewill appea at one termination d the design or the other. For
transmisson line bandpassdesigns, this will be the impedance of the resonators.



Sourcezo.
Desired source end impedancefor the matcher modue.

Termination zo.
Desired termination end impedance for the matcher modue.

Cutoff freqg. fc.
Pasdhand cutoff fr equency for a highpassor lowpassfilter.

conflg:

Seleds circuit configuration, wsually Series or Parall el inpu. The options displayed vary with the
design chasen.

Cougings (L,C#D,#X #Z #)

Controls the muping types used in anarrow band design. The seledions are displayed in the
“COUPLINGS’ area Youwill probably want to change these with you mouse, diredly in the COUPLINGS
area bu they can aso be set from the wupgings edit box using the keyboard.

C - Setsall coudingsto cgpadtors.

L - Setsall cougingsto inductors.

D - converts thefilter to the dual from this sdionto termination.

X - Stopsthe inverter processand continues with Norton transformed

dired scded processng from this dionto the termination.

Z - Sets astopband zero (notch).

# (a oouding number) A couping number alone switches a C cougding
to an L or any other (X,L or D) to aC cougding. The number can be
followed by the muging type you want, like this:

4D sets couding 4 to begin adual.

3X stopsinversion pocessat couding 3.

6L sets couping 6 to be an inductor.

tY pe: 1=sing 2=doub 3-ratio
Seleds terminations:

1 = Singly terminated (for multi plexers).

2 = Douly terminated.

3 = Arbitrarily spedfied urequal terminations.

Note: When ddng dlli ptic function designs,
the prompt will change to:
tY pe: 1=sing 2=doub 3-"C"

In this case, a"tY pe 3" spedfiesatype "C" filter (N=even arder, equal terminations).

EXterna referencefilename.
Seleds the fil ename of a normali zed referencelowpassfilter on dsk. The file name can include full
path and rame (.DZN extensionis assumed).



type 3: impedanceratio (>1)
Sets impedanceratio of sourceto termination d "termination type 3". al-pole designs. Ratio must be
> 1 or an error is generated.

stOpband zero freq.
Sets the frequency of the stopband ndch associated with the notch inverter or "Z cougding".

eledricd Length (Deg.)
Set length of TEM design resonators in degrees.

Pasdandtype (L-Lp H-Hp)
Used to seled the overal pasdand shape of a narrow band ndch.

Pasdhand Cp tune-up (Y or N)

This appeasonly for Comb o Interdigital filters. It letsyou dedde if youwant to ogimize the
sediontuning cgpadtors on ead resonator for best return loss(VSWR). This affeds the return lossONLY
andis most useful onwide bandwidth filters. It has NO effed on spadngs (medhaNicd dimensions).

Youcan abort the iteration at any time by pressng the <~> [Bad] key

adMittance scder (abou .5)
Used by the interdigital bandpassdesigns to compensate for the goproximate nature of the design
eguationsinvolved.

Wire inductance
Unwanted inductance of conreding wire.

Control buttons

The command buitons control the operation d the parameters menu. The options are:

CALCULATE
This option performs the cdculations for the design. Use it after al of the
malcher| Z-help | parameters are set. Thisisidenticd to the cdculate option onthe main control

CALCULATE

menu.
Order N | Preset
Modify |  eXit
marT cher

Resets or disables the impedance matcher modue. The matcher statusis displayed onthe main control
window. For more information see tapter 9.



Modify
Allows 1 parameter to be dhanged repeaedly. Thisisthe default seledion when entering the
parameters menu. Pressit and the “input focus” will j ump to the parameter you last modified.

Preset

Thiswill set upall of theimportant parameter to starting values. These ae astarting point only and
will certainly nead to be dhanged to ogimize the design..

eXit

Returns the program to the main control menu.

Order N

Use thisto determine the order of complexity of a

ESTIMATE Order N ) . NPT
required Attenuation  [dB) 60 new design from stopband spedficaions assuming infinite
At what frequency [MHz.] 120 component Q
Hints: Stopband position: 3.6875 Rad. . .
Design: Marrow band bp. (Pi coupling] To determine the requi red order nealed for eat
“Warnings: Actual attenuation: 66.6490 dB Stopmnd frequency gmply enter the frequency and rwui red
Ret. Lp: All pole attenuation at that frequency into the two baxes and gressthe

[order N] button. The adual theoreticd attenuation at that
point will be displayed. The required order N will be set diredly into the order N parameter.

The results displayed are mrred for alosdessnetwork of the type seleded. In the narrow band case,
al fadors are taken into account including cougding types (L,C,X or D) which will skew skirt shape. Elli ptic
functionfilters may also be estimated using thisfedure.

When using an externa referencelowpasswhere the atenuation can't be cdculated dredly, this
fedure may till be used to determine the radian frequency so that the dtenuation can be read from an
appropriate airve.

?-Help
The help screens explain ead parameter.



