Microwave Filter design
that leaves more time for

wine and song
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Available Filter Types

Low Pass
High Pass
Band Pass
Band Stop

A RSN DL R R
All Pass ‘%‘%‘%‘%‘%‘
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Available Transfer Functions

Mumber of Poles: |9

Center Frequency (MHz]): | 375.00000

Banchwicth (MHz): | 150.00000

Banchwicth Cutoff (dB): | 0.01000

TCheb. Rip./0 for Butt (¢B) | 0.01000

Term. Ratio (0 for Single) 1.00000

External Impedance [Ohm):| 50.00000

Internal Impedance (Ohm): | 50.00000

First Resonator Config: |Series j

Transfer Function
® TCheh/Butterworth User Input Gvals

(" Bessel " User Input KQ's
(" Gausian to A (" Elliptic
" Gaussianto 12 (" Pole Placer

X Cancel ? Help

Lowpass -> BandPass

Butterworth

TChebychev

Bessel

Gaussianto 6 & 12

Elliptic

Pole Placer

G values and K’'s and Q’s
Custom

and other Transfer Functions
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rLow Pass S...

Select Design Typology

(" LC Lowpass
(" Tubular
" HiZ/fLoZ

b3 e Inductor / Capacitor
e Tubular
e HighZ/Low Z

e Printed filters

? Help
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High Pass S..

B

Select Design Typology

(" LC Highpass
¢ Distributed

W OK | X Cancel

e Inductor / Capacitor
e Distributed

" Distributed wi Inverters o —berld deS|g ns

? Help
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Bandpass Structures

Band Pass S... e Wideband LC
Select Design Typology - LP to BP
® Auto Select .
" LC Lowpass-=Bandpass - nghpaSS/LOWpaSS
| L Namowband e Narrow Band LC
" Double Helix
" Direct Synthesized - Tank . .
¢ LC Tubular _ Mesch e\Videband CaV|ty
" Mechanical Tubular ..
" Ceramic Coaxial - TUbU|ar _Interdlgltal
C Helical Caviy - Mixed mode eNarrow Band Cavity
(" Caomhbline
" Interdigital _TEM
i Cavity TEM —Cel’amiC
(" Edge Coupled Halfwawve .
¢ Hair Pin ~Combline
___________________________________ -Helical
| Y OK § ¥ Cancell 2 Hepp

ComNav Engineering, Inc. 2008-01-30



Bandpass Autoselect

rBandpass Auto Select “

Center Frequency (MHz): ’W
Cutoff Bandwicth (MHz): | 2000000
Desired Cutoff: ’W
Passhand Ripple: ’W
# of Stop Bandwidth Steps ’4—

Rejection Bandwidths (MHz), Spec (dB), Actual (d

1y 30, 40, 4284 e
2 40, &0, 84912 =
]
)

80, 60, 6287 =
60, 70, 7478 v

Filter Qrderd poles, Step 1 Reguired Q570

Loss atFo: 236423 Loss atFc: B.1189:

Possible Design Selections (Click to goto Design)
Marrows Band Double Helix rs
Helical Bandpass r
Coaxial Tuhular BEandPass
Marrow Band BandPass —
LC Tubular BandPass >

X Cancel

e Enter in desired specs

e Routine automatically
selects from multiple
typologies

e Selecting typology
jumps program to that
design routine
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BandStop Structures

e \Wideband LC

r ) - LPto BS
B:rl'ct'DStOE |S - ﬁ — Highpass/Lowpass
elect Design Typalogy
@ o Selec e Narrow Band LC
~ HiLs Embeded - Geffe Embedded
C Lo - LC Distributec
(" Cap Loaded Stub e\Wideband Cavity
X Cancell 2 Lelp ‘ —Distributed
eNarrow Band Cavity
-TEM

~Distributed Stub
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All Pass

Structures

FAII Pass Sel..

-,

a X

Select Design Typology

..................................

(" Ampltude Equalizer
(" Delay Equalizer

W Ok X Cancel

e Attenuator
e Amplitude Equalizer
e Delay Equalizer

? Help
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S Parameter Analysis

e Circuit Qs Sweep Setup

e Sweep Parameters e

D . I CapQ: | 15309 Start Sweep 860
. I S p ayS Ind Ci: 495.37 Stop Sweep 1060

— Return Loss / Attenuation Trea| 957 | oo ckorps| T

Run outline routine to get accurate unloaded O's

- Phase / Delay Delapics

ode
& Step status v Return Loss/Aftenuation

— Tabular - oo [[Fes® B [ Phase /Doy

[ ‘Wirite S-Parameter file | TahularData

- Sm|th Chart [APBE0 52p ™ Smith Chant
e \Write S-parameter Files [ ®==] ==

o Sweep || X Cancel ? Help
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Power Analysis

Sweep Frequencies
Power level

Phase Step

Load Mismatch

View Max Voltage, Max
Current, or Max Power
dissipation

Straight match
Spinning loads

Power Analysis

Dimensions are expressed in MHz's and ohm's

Run outline routine to get accurate unloaded O's

Cutput
(" Max Power Cap Q- 15309

(& MaxWoltage
. |495.37
(" Max Current Ind Q:

 Graph of All3
? TLine 0:{495.37

Status
Feachy

Irmpedance Maode (ohrm,ohm)
(® Rectangular ¢ Folar

Source 2 (Relm): |50 .0

Load Z (Re. Im): 50 .0

Load Fotate

Stant Sweep W
Stop Sweep ’10507
Step Freg (- # of pts) ’17
Power Level (Watts): ’107

Spinkdode
" Source (@ Load

FPhasze Step (Degs)|15
Miskdatch #1): |2

X Dane ? Help
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Fourier Analysis

e Carrier Frequency
e Pulse Set
e Noise level

e View FFT of Pulse

e View Pulse Distortion in
Time Domain distortion

ComNav Engineering, Inc.

Fourier Analysis ﬁ

Dirnensions are

Carrier Frequency: 960

Pulse Width:

Mumber of Pulses: 2

Interpulse Spacing: 200
Signal to Noize (dB): 35

Display Mode

Frequency Plot: [10dE

Tirne Plat; Linear »

expressed as MHz's and nsec's

X Canc:el‘ ? Help ‘
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Design Utilities

Resonator Design

Mode Match Designed TE Resonator

Dielectric Puck Resonator Design

Puck Diameter

Puck Height

Calculated Yalue
i® Frequency

" Puck Diameter
" Inner Diameter
" Puck Height
i Material

" Tuning Height

Residuge = 0.0

Dimensions are expressed in MHz's and mil's

Resonator Freguency| 960

I
f7oges
FPuck Inner Diameter ’2007
Dielectric Constant m
Mount Material (er) |17
#of Modes (<=16) [16

Cavity Shape
" Found
® Sguare

Cavity Finish
(& Silver

" Copper
" Aluminum
(" Brass

DomMkode

Cavity Dliameter a00
Cavity Height 200
Fuck Ta Floar 150

Puck to Tuning Disk:|179.032
Core Material (er) |1

Core Height (Length|0
Core Offset a
Mode
® TE
C M o MNextMode
Type X Cancel
" Courtney
o Cavity 7 Help

Approx, G =

ENGHEERIMNG

Y4 & V2 Wave TEM Resonator

Coaxial Resona...

Freqguency (MHz):

Dielectric K

Taolerance:

Calculated Walue
" Freguency

s | enogth

" Dielectric K

[E Calc |

X Cancel

H80.00000

Electrical Length (degs)| 90.00000

42 v

Resonator Size (mm) |6 -
Fhysical Length (mil);  |0.0

F:Full Coal -

Tah
@ Mo | Approx G

(—u YES FREEEHEHS

? Help ‘
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Parallel
Plate Caps

Coaxial
Caps

Design Utilities

Capacitor & Inductors

Capacitor De...

Capacitance is in (pF). Length is in (mil)

(@ Plate Cap (" Coaxial Cap

Inputvalues

Capactance “alue:
Width of Plate: 200.000
Thickness of Plate:
Dielectric Constant:
Calculated Yalues
Length of Plate:
Plate Area:
WaweGuide Freq (MHz):|0.000

Fringe Cap.

= = = = = — o =1

= = = = = = = =

= = = = = = = =
=

? Help ‘ &l calc

Air Coils

Straight
Wire

ComNav Engineering, Inc.

Inductor Des...

Inductance is in (nH), Length is in (mil)

(& Ajr Caoil (" Straight Wine

Input“alues

Frequency far & (MHz): ’W
Wire Gauge (AWG):  [28.000

Inductance “alue:

Diarmeter of Form:

Calculated Yalues

MNumber of Turns: W
Length: W
Inductar Q: W
Resonant Freg (MHz): W

L/D (0.7 <#<1 5):

hax Current:

? Help ‘ [E] Calc
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Design Utilities

Transmission lines

® [ransmission Lines

Covered Microstrip Transmissi... m

Diresai Sl Oed &G Eapiias-aad & ohined, k- &nd mils

Bl of S chun:

Coeradad Facsired Lirss:

Fiound And Beween & Flanss
Fesntiangular BarLina
Stnphres Lires

orvasiead b Crceaiip Line

Prsmeier Limits:

241 €7 2064

Boamd Haight « 2 36+ [

BEITD € yfidth € 310000

kel Thagk. < 3100

Corver Height > 31 000
Calculstad Yakias
Lins Wit [56 .07
Lengh [17%am
ErER [2138
Urinaded G 1807
Error Cocs [noon
Ermor Codas

Erre it Focecd ik out of ranga
Ert= Eviaii: Gap ol ol rangs

pLtvakios
Substrmie Height £1.000
Dl cinc k. A0
FF i i L 3 E0 00
e dance |511I am
Lan i (D] ST
Lire= Thicknees {1 400
ConmrHeigh 128000
T belp

=

| (==

ComNav Engineering, |

e Coupled Lines

.5trip|ine Coupled Line

£

Camenzinns snes epressed ss chms kHr snd mils

Sl ot Suchurs

I Paoyred Aod Coupled Line

" Factangular Bar Coupdad Lina

% Sinplires Coopled Lirs

™ Corvade] b crcei p Coupdad Ling
nputVales

Ground Flana Spacing (52000

Dl i e 4300

o W E0 NN
Zoef oo ciiCloup: [T =]

=i}

Panamaier Liim ks
241 = I <9E4
GRS <2 el
530 <Widih 126000

Calcubsind Vahee

Lires's¥ficth |1: 74
Gap |F 11
200 ]
20E |1u am
Langih 1462 268
Er ETt |.1 =10
Unloadad |1 o3
Ei Ciceckr |n [
EmurCodas

Eitm Ot Fooacd fotdickth ik of rafiga
Eit= Eviaii: Gap ol ol s

=

§ (=T |

mpedance
Cicaipi ey [dE: 1 (L0
L (Dhancya] 00
Lirss Thickne=s [1.400
F belp
ncC.
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Design Utilities

Distributed Filter Dimensions

ENGHEERIMNG

e Distributed Dimensions For Combline, Interdigital, etc.
Round Rod Mechanical Dimension

Dimensions are expressed in MHz's and mil's

Farameter Limits:

RO un d ROd Copyright(c) 2006 Saturday's Child SofwareDate: Ground Plane Spacing < 5147 474 mil

This data remains the proprietary property of Impedance: 5.000chm< £ < 150.000chm
ComMaw Engineering and may naot be used for ar Diameter 30.000 < Dia. < F75 000
purpose other than work, directly invobsing the use Distance ta wall > 125 000

ReCta n g u I a r ba r ofthis software and ComMaw Engineering Inc.

Combline Bandpass
Freq=960.976 MH:z

. . <= Bound Resonatars > Ground Plane Spacing: 750000

Strl I ine Ground Plane Spacing = 750 Rad Diameter, Za= 60.320; 250.001
Unloaded Q (Cu in air)= 162E6.7

Er=1 :Eeff=1 M A

Resonator Length = 1636

" . In Tap Loc. = 2309 Spacing, end rod to wall: 2h0.001
M ICrOStrI p QutTapLac = 277 2 Egqual Rods (/M) ‘es

Total Filter Length = 3258.63

) : Dielectric Constant: 1.000
Resonatar Spacings mil

-

#  Dia/Width Gap Cntr-Cntr EnCoc Errar Codes

12 Sgg Eg] 3 g;’?; g Error = Odd Mumber: Rodfidth aut of range
: oo ey oy 0 Errar = Even Mumber. Spacing out of range

4 250 BE1.7 8117 0

5 i] 250 375 i

? Help X Cancel | ] Close

Calc
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Unloaded Q Calc
Unloaded Q Calcul... E

YEWR@FLo  VEWR@Fo  VEWR @ FHi
1eB 2.0 [1e6

Impedance Phase
® Load > 50 ohms
(" Load < 50 ohms

YEWR @ O BW

4.2656

0 Bandedge Lo Unloaded @ Q Bandedge Hi
|339 500 [1000

Calc X Cancel 7 Help

Design Utilities

Miscellaneous Tools

Circuit Joining
Series, Parallel,
and Multiplex

Load and Multiplex Circuits

‘-ﬁ

ELLELLEL

Direct link to ComNav’s
filter archive

AL 1 Firricess ol Mubiglas 2
0RLE i : ol o s o ol
P risad ol O ik Pro |3
Cnmmon Port | mpssscisn o= [ohm) |5‘:|
it | ringsackan o [ohim] |5-5

List extemnl Ports it hen memal pons
Sibact Bl e ke o e e diecion

Or Chmmph,

KCnncnI|| o K |

2B nad | 7 belp

=
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Define Dimensions

Set Global ... E

Freguency MHz -
Capacitance pF -
Inductance nH -
Resistance Chm v
Length mil -
Time m
o OK | X Cancel| @ Help

Email current design to
ComNav for quoting
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Conclusion

e Dionysus provides an excellent “what if” tool
during initial system architecture

e Dionysus drastically speeds the filter
quoting/purchasing process

e Dionysus minimizes the need to come back for
“spec exception”

e Dionysus provides a handy desktop tool kit that
speeds up the design process
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