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Oo0mas napopmanus
B GENESY'S npucyrcTByeT HECKOIBKO MacTepOB CHHTE3a (PUIIBTPOB:
™ Passive Filter. IIpocroii 0a30BbIli MHCTPYMEHT CHHTE3a (QHIBTPOB Ha
JUCKPETHBIX KOMIIOHEHTaX (MHAYKTUBHOCTSX M eMKocTsx). I[loctpoen Ha
OCHOBaHUM METOJAA (PUIBTPA-IIPOTOTHUIIA.

* Active Filter. Ycnoxuénnas Bepcus Passive Filter, npennasnauennast st
CUHTE3a aKTUBHBIX (PUIIBTPOB HA ONEPAILIMOHHBIX YCUIUTENAX.

Hsl S/Filter. Hanbomnee momHas Bepcus CHHTE3aTOpa (QHIBTPOB, TTO3BOJISAIONIAS
IIPOBECTH BECh CIHMCOK 3TalloB, OT BbIOOpa ammpoOKCUMHpYIOLWEH (YyHKUUA U
3aJjaHUsl JIOTOJHUTEIBHBIX HYyJIEH M TOJIOCOB, 10 PYYHOro MpeoOpa3oBaHus
KOMIIOHEHTOB.

™ Microwave Filter. Ciennaau3ipoBaHHbIM Ha TOJOCKOBOE MPEICTABICHUE
Mactep cunre3a BU-punbTpoB. ABTOMATUYECKH TEHEPUPYET TOMOJIOTHIO M CO3/IAET
ONITUMU3ALIUIO JUIs TOAOOpa pa3MepoB KOMIIOHEHTOB.

Jlist OBICTPOrO TPOEKTHPOBAHUS MHUKPOMOJOCKOBBIX (PHIBTPOB Hamboliee
ynoben macrep MFilter.

Cnpoektupyem (uinbTp ¢ 1eHTpanbHOM dyactoTtoit 6 I'Tm, ¢ momocoit
nponyckanus +250 MI'n u ypoBHem 3 ab, ¢ monocoi 3anupanuss £800 MI'n u
ypoBHeM 30 nb. B kauectBe nmoamoxku BeioepeM RO4003 tommmuoi 0,508 MM

TOJIILIAHON MeTamn3anuu 17 MKM.



Co3nanue u HacTpoiika mactepa MFilter
Kak u Bce cunrezatopsl, MFilter cosmaercs uepes Add — Syntheses —
Microwave Filter B nepeBe nmpoekra.
Hazosem MFilter 6GHz.

Create a new Microwave Filter >
Name: | MFilter_6GHz] | [ ok |
Initialize using Cancel

(®) Factory Default Values
() Last Saved Values

Cpa3y oTkpoercs ocHOBHOe OkHO Mactepa MFilter. Takxke co3mactcs mamka
MFilter_6GHz_Dir, B KOTOpoW  OymeT  pacmomaraThCsi  CXEMaTHK
MFilter 6GHz_Design, muneitnsiii ananuzatop MFilter_ 6GHz_Analysis, natacer ¢
pe3yibTaTaMu MFilter 6GHz_Analysis_Data U ONTUMHU3ATOP
MFilter 6GHz_Goal. Cuapyxwu stoii nanku xpanutcs cam mactep MFilter 6GHz

u npsimoyrossHbIi rpaduk MFilter 6GHz_Response ¢ S21 u S11.

= | MFilter_6GHz_Dir
5 MFilter_6GHz_Analysis (MPFilter_6GHz_Design)(1e-6 to 4000
i i MFilter_6GHz_Analysis_Data (MFilter_6GHz_Analysis)
[:} MFilter_&6GHz_Design (Schematic)
. @ MFilter_6GHz_Goal
- %2 Equation (M)

e P MFilter BGHz

- gi MFilter_&6GHz_Response

B oxne mactepa MFilter 6GHz Hy»xHO BbIOpaTh NEpBOHAYAIbHBIC HACTPOUKH
MPOCKTUPYEMOTO (DUITBTPA.

Ha sBkmagke Options BeiOepeMm, uTO GUIBTP MBI MOJACIUPYEM Ha
MHUKPOIOJOCKOBBIX CTpyKTypax. s storo Bkmounm ranky Create a layout, mis
comectumocT ¢ ADS B criucke Discontinuity Models BeiGepeM ucrnosib3oBanue

CTaHJIAPTHBIX Mojelieii HeoaHopoaHocTtel (Use Standard Discontinuites).



~%e M/FILTER™ Properties *

Topology  Settings Options G values  Summary

Discontinuity Models

Select Manufacturing Process. ..
(®) Uze Standard Discontinuities (microstrip, stripline, etc.)

(O Use DisCos | About DisCos Mote: DisCo symbols are not

compatible with ADS. For ADS
compatibility, use Standard

D Ignore Discontinuities Discontinuties.

Issues

Output Resistance = 50.0
3dB Frequencies are 1999.824052MHz to 2500, 219954Hz

Reposition Windows Optimize Revert

[To xHomke Select Manufacturer Process BwiOepeM THIT JUHHH IE€peIaqn
Process = Microstrip (Standard), yctaHoBuM vactoty kouBeptupoBanus 6000 MI 1y

U pa3mep oTBepcTHs o ymonadanuio 0,4 mwm.

Convert Using Advanced TLIMNE >
Process : :
(") Sguare Coax (Sguare Conductor) 0.754 Cancel
(") Sguare Coax (Round Conductor)
() Coplanar Via Hole Radius: | 0.4 | mm Help

() Coplanar With Ground

O e Conversion Frequency: | o000 |MH2

(") Ideal {Zo & Physical Length) Automatically add DisCos About Discos
@ Microstrip (Standard) LIse chamfered corners

() Microstrip (Inverted)

() Microstrip (Suspended) LEEILETIEED

(") Slabline (Round Rod) Absorb DisCos, preserving drouit response when possible

() stripline (Standard)
() stripline (Offset)
Advanced TLIME wil convert the selected schematic elements to the process chosen above,

If "Automatically add DisCos” is selected, then discontinuities (e.q., tee, step, bend) will be added to the schematic, If
“Absorb DisCos" is chedked, TLIME will adjust line lengths to compensate for the addition or removal of DisCos.

T.k. B IpOEKTE eIlie HeT NOATrPYKEHHBIX MOJI0KEK (YTOOBI BBIOPATh M3 CIHCKA
Substrate), To mociie Ha HaxkaTust Ha OK oTkpoeTcsi OKHO BBIOOpa MOATPY3KH U3

OMOJIMOTEKH WA CO3/1aHus MoaIoKKu. Beioepem Load From Library.



Substrate Meeded >

You have used a component or feature that requires a substrate.
Genesys will now allow you to add a substrate.

Please load an existing substrate from a library or create your own,

Mote: If you do not want this substrate, you can later remove any
elements using it and delete the substrate.

E‘:...} Iﬁuad From Library i ’f] Create Mew Substrate

HpI/I YCTAHOBKC II0 YMOJYAaHHUIO JOCTYIIHA TOJIBKO OJHa onbmmoTeka

maTepuaaoB Eagleware. B neit Haitnem momnoxky «Rogers RO4003 0.5 oz ED 20

mil». D10 ecTh UCKOMA TTOIJIOXKKA.

Select an lterm from a Library to Continue >

Current Library: | Eagleware

Filter By: | ro4003 73 Add | Delete [ Manage Libraries

Mame

Rogers RO4003 0.5 oz ED 20 mil

Mame; Rogers RO4003 0.5 oz ED 20 mil
Library: Eagleware

Cancel | @ Help

Ha Bxianke Topology Beibupaercss tun ¢uasrpa (PHY, ®BY, TP nmm
[13®), Bua anmpoxkcumupyromei ¢yuakmun (batepBopra, UebblmeBa u mp.) u

0azoBas Tomojorus (mose Subtype). Jlns Tekymiero ¢uibTpa OCTAaHOBHMCS Ha



[I1®D, ¢ annpokcumanueit barepBopra, Tomonoruel Ha cBsi3aHHBIX JMHUAX (Edge
Coupled).
~s M/FILTER™ Properties >

Topalogy Settings Options G Values Summary

Type [Bandpass ...~ Shape Butterworth v
Subtype
() Stepped () Interdigital
() End Coupled () Elliptic
{®) Edge Coupled () Quarter Wave Coupled
O Hairpin
(") Combline
User File Browse

Issues

Output Resistance = 50.0
3dE Freguendies are 5749.8103MHz to 6250, 206202MHz

Reposition Windows Optimize Rewvert

Hanee Ha Brimagke SettingS HacTpouM jkenaeMble AIIEKTPHYSCKUE TTapaMeTphI
¥ BHECEM HEKOTOPBIE OTPAHUYCHUSI.

Y cTaHOBHM HIDKHIOIO M BEPXHIOK 4acToThl cpe3a Low u High Freq Cutoff kak
5750 MI'm u 6250 MI'u. YposeHns cpe3za Attenuation at Cutoff ycranoBum kak
2,7 nb. Tunosyto mupuny pe3onaropa Desired Resonator Z (60 Om), koadduriueHT
cnpura Slide Factor (0) m crmoco0 coeauHEHHS C TICPBBIM  PE30HATOPOM
(Tapped=True) ocraBuM MO yMOJYAHUIO. DTH MapaMeTPbl MO YMOJYAHHUIO
N0JJ0OpaHbl HEIIOX0, ¢ HUMHU HAJI0 padoTaTh TOJBKO €CJM MepBas MPUKUIOYHAS
TOTIOJIOTHUS HE TIOTY4aeTcsl (CITUITKOM OOJBIINE WK MaJICHbKUE ITUPUHBI U 3a30PHI,
He npoxoauT 1mo T3 Ha AUX u mip.).

Ocranock BbeIOpaTh mopsnok ¢uisrpa Order. TTo kHomke Estimate Order B
HOBOM OKHE BBOJSTCS >kenmaemble Toukd Ha AUX ¢uibTpa, U ajis BbIOpaHHOU
alMPOKCUMAIIUN  PAaCCUUTHIBACTCS ~ MUHUMAJIBHBIM  JIOIMYCTUMBIA  ITOPSIOK.
JIOTIOJTHUTEIBHO K TapaMeTpaM 4acTOThI Cpe3a BBEJEM JKeJlaeMble OClIabJICHUS Ha
TpaHMIIE TIOJIOCHI 3amupaHus. PacdeT BbIAAeT, 4TO HEOOXOIUMBIN TMOpsaoK 3,7,

OKpyTJIsieM 110 4.



Estimate Order >
Enter passband and attenuation requirements below. The filter order will be
estimated based on the requirements entered and displayed in the Qutput
window below.

Type Bandpass v
Shape | Butterworth all pole P Help Cancel

Variable Value
Cutoff Attenuation (dB) 27
Lower Cutoff Freg (MHz) 570
Upper Cutoff Freq (MHz) 6250
Frequency Attenuation L]
1 5200 35
2 Ga00 35
3
4 W
Dutput
Reguired Order = 3.696453
3dB Lower Frequency = 5745.516108
3dB Upper Frequency = 6254877599
BBOI[I/IM paCC‘II/ITaHHBIﬁ IOpAAO0K B IIOJIC Order.

e M/FILTER™ Properties ot

Topology Setlings  Options G WValues  Summary

Input Resistance| S0 L]
Attenuation at Cuteff (dB)| 2.7
Order|4
Low Freq Cutoff (MHz}| 5730
High Freq Cutoff (MHz)|6250
Desired resonator £| 60

Slide factor| 0
Tannadl A
Auto Adjust Frequency Range Estimate Order...

4k

W

Issues

Qutput Resistance = 50.0
3dB Frequencies are 5745,516108MHz to 6254,877599MHz

Reposition Windows Optimize Revert

Jlanee B MNpHHIMIE MOXKHO HaXXuMmaTh Ha KHOmky Optimize, u Toraa

3alyCTUTCSA ONTUMHU3AlMS IO 33aJaHHBIM mapameTpam. OJHAKO MacTep CO37aeT



OCJn Ha OINTHMH3AIHUI0 HCCKOJIbKO CTPAaHHO H I/136BITO‘-IHO, X Haa0 HCMHOIO

IOAIIPABUTD.

CxeMHasi ONTHMH3ALUSA
3akpeiBaeM Mactep MFilter u  oTkpeIBaeM HACTpOWKH aHaIHM3aTopa
MFilter 6GHz_Analysis. B Hem u3MeHseM auama3oH 9actoT Ha ot 5000 MI'11 o
7000 MI't ¢ marom 1 MI'u. Ham 310 HY>kHO, 4TOOBI B pacyeT Momnaald TPaHUIIbI
nojockl 3anupanus 5200 MI'm u 6800 MI'u. Takke OTKIO4aeM pacuer Iryma

(Calculate Noise), oH B TeKyIel CUMYIISIIIAA HE HYKEH.

Bij Linear Analysis Properties >

MName: |MFiIter 6GHz_Analysis | )
- - - ¥ Freguency Units: | (MHz) -

Design: | MFilter_6GHz_Design w | [] calculate Moise
Dataget: | MFilter_6GHz_aAnalysis_Data | [[] Automatic Recaleulation
Description: Calculate Mow

i Factory Defaults

DC Analysis: | {default) w 54 Save as Favorite...
Type Of Sweep
Frequency Range (" Linear: Number of Points: 101
Start: | 5000 MHz (_JLog: Points/Decade: 101
Stop: MHz (@) Linear: Step Size (MHz):
e (") List of Freguendies (MHz): Clear List
Grin: | 100e-12 g W
Preferred Reduction Size:
Temperaure; [1655 ][~ e | @ b

3arem nepexoauM K HacTpoiikam ontumusanuu MFilter 6GHz_Goal.

Ha Bxiaake Goals moanpasum menm:

- S11 B mosoce npomyckanus myctb Oyaer He 6onee -14 n1b (KCBH = 1,5).
Ncxoanoe TpedoBanue Ha —30 ab oyeHb CUIIbHOE U HE OYAET BHITTOJIHEHO TOYHO.

- S21 B moJioce nporyckaHusi ycTaHoBUM He MeHnee —2,7 1b. Mcxonnoe —1 nb

CJIO’KHOBATO AJIsA TaKoOHu KOM6I/IHaHI/II/I IIOJJIOXKKH, BbI6paHHOﬁ TOITOJIOTHH M 4aCTOT,

a Hac yctpourt u 3 1b.



- YCTaHOBHM >KeJlaéMbl€ TpaHMIIBl TMOJIOCHl 3amupaHus g S21 Bmecto
aBTOMATUYECKU CT€HEPUPOBAaHHBIX U3 annpokcuManuu. Huwxkaas ot 5000 MI'n 1o

5200 MTI', Bepxnsist ot 6800 MI't 1o 7000 MI'm.

@ Optimization Properties X
P P

General Goals  Variables Method

Default Dataset or Equations: | MFilter_6GHz_Analysis_Data b
Target . . .
Use Measurement Op Target Units Weight Min Max Units
o < _ 575 S MHz)
211 14 dB 1 5750 6250 (MHz)
o - -2 575 S MHz)
=21 27 dB 1 5750 6250 (MHz)
o < _ 5 ) MHz)
=21 30 dB 1 5000 5200 (MHz)
521 = [-30 db 1 Ga00 Tooo (MHz}
< Mone Mone
+ Add 3 Use Al Y Measurement Wizard. ..
~ Remove ]: |lse Mone ++ Add Eilter Goals. ..
Stopping Condition

Stop if the Total Error is less than:

Current Error is: | 43.8626

Mote: Units and Current Error cannot be calculated without corresponding dataset(s) and goal variable(s).
Please see Help for more info.

Cancel Apply Help

Takke  CTOMT  MPOBEPHTH, KaKWE  OrPAaHWYCHHWS  HAJIOKEHBI  Ha
creHepupoBaHHbIe mepeMenHbie (Bkimaaka Variables). Buano, 4ro HUXHSIS rpaHHIIa
nepeMeHHBIX 3a30poB  SC1 w SC2 wmamoBaThl, MEHBINE JIOMYyCTHUMBIX
TEXHOJIOTUYECKH 3HaueHMi. Kak Kakas mepeMeHHasi HCIOIb3yeTCsI MOKHO Y3HATH,
OTKpbIB Tomojoruueckuii Bua cxembl MFilter 6GHz_Design. Yeemuumm 5Ty
rpanuny jgo 0,15, tun guanaszona octaBuM Simple. OcranbHble JHANa3oHbI
NEPEMEHHBIX BBITJIAAAT HOpMaibHO. OJHAKO, €CIM TP ONTUMHU3AIMH HE
MOJYYaeTCss BBIMOMHUTL T3, TO BO3MOXHO MPHIAETCS MPABUTh M IUAMA30HBI

MIEPEMEHHBIX.



@

General Goals Variables  Method 0

Use Variable Limits Units

I 0.519.11[ __ |[None

0.131.3[__|[None 4
0.085.2 | _ [Mone |
0.745. 15 _ |[Meone L
0.095.2|__|[Mone L
!

Optimization Limits
Flease enter the limits for variable "MFilter_&6GHz_Design.5C1'

) Mo limits
(®) Simple range

(") Vector of evenly spaced values

() Discrete values (a list, separated by commas or spaces)

+ Add () Workspace variable name (of a vector or array)
A Remove Min: | 0. 15| (leave blank for no lower limit)
[ JLong Variak Ma: (leave blank for no upper limit)

Mote: If you do n
seen in the Tune Y

Concal | [ 1o

I

Janee Hano oamH pa3 3amyctuTh pacuer MFilter 6GHz_Analysis (ITKM -
Run), 4ro6sl Ha rpaduke OOHOBUIMCH AUANa3oHbI MO YacTtore. Jlamee MOXKHO
3armyckath ontumusarop MFilter 6GHz_Goal (ITKM - Run).

CxeMHas ONTUMU3AIMS TIPONAET TIOBOJIBHO OBICTPO.

Bandpass [Butterworth], Order 4
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B KkoHIle pacueToB HAAO0 TMOCMOTPETh HA TMOJYYUBIIYIOCS CXEMy U
TOTIOJIOTUYECKOE TpeAcTaBieHue. Hamo MpoWTHCh MO TMOMYYEHHBIM 3HAYCHUSM
MIEPEMEHHBIX W YOCTUTHCSA, YTO OHM HMMECIOT JOIMYCTHUMBbIC 3HAUCHHUS (HET JIU
CJIMIIIKOM Y3KHX WJIH CIIUIITKOM IMAPOKUX 3a30POB W IIUPHH, HET JIU YYaCTKOB, y
KOTOPBIX JITHHA MEHBIIIE YeM IUpUHA U 11p.). Ha TomomornueckoM ypoBHE BBIOpaB
BCE KOMIIOHEHTHI U 1o koman e Layout — Connect Selected Parts Bce ux coeiMHHUTD

H TaKXKC Y66I[I/ITI)C$I, 4TO TOIIOJIOTHS BBITIIAAUNT HOPMAJIBHO.




[Tocse OKOHYAHKS ONTHMHU3ALMU Haao B manean Tune Window mo kuomnke ¥
Accept the Tuned Settings (F2) nmpuHsATh H3MEHEHMs, YTOOBI B pe3yibTaTax
OCTaJIMCh TOJbKO (h)MHAIBHBIC HAWICHHBIC 3HAYCHHUS IMEPEMEHHBIX M YIAIUINCH

HCXOAHBIC.

Pabora Ha cxeMHOM ypoBHE 3akoHUeHa. MoxHO mepeitu k EM-ananuzy u

OIITUMMH3aII1H.

EM-ananuns u onTuMu3anusa
[ToATOTOBUM TOMOJIOTHIO K 3JIEKTPOMAarHUTHOMY aHaJM3y. B Tomonornaeckom
npejcTaBiacHun 1Mo komanae Layout — Layout Properties (wmm 1JIKM B myctom
MecTe B TOIOJIOTHH) TepeiiieM K HacTpoiikam Tomojoruu. Ha Briaake General

YCTAaHOBHMM €AMHHUILBI MM, U 11ar CETKU B 1 MM.

LAYOUT Properties

General  Associations Layer Fonts

Designs to indude: ) Box Settings (Uses UNITS a5 set in box to left)
Units: |{mm) ~

Design Object Dimensions Grid Spacing: Show Grid Dats
Schi
Line Width: | 0,635 1 Show EM Box
Bad Width: [show EMPOWER Grid
Crrill Diameter: Box Width (X): EI

(
Widths Box Height (¥): m (

MFiter_board_Design
MFitter_6GHz_Design

[

Cells)

El Cels)
[ ]

0.635

127
+ Add New
Default Viahole Layers

Remove Top Layer: | [l TOP METAL -
[CIMulti-Place Parts {unti Esc) Bottom Layer: | [l Bottom Cover ~

Drawing Style Drawing Options

O selid (Opaque) Show Momentum Mesh Port Sige:

(@ X-Ray” mode
Ol Show Part Connection Guidelines Rotation Snap Angle: _
Hollow

Cancel Apply Help

Ha Bxnanke Layer Bkmoumm ranky Show All m mactpoum crek mis EM-

MOJCIINPOBAHUA:

- y cimos Top Cover Hamo BbeicTaBuTh THH Type = Open (cBobojaHOE
IPOCTPAHCTBO);

- ciioro Air Above Hato 0cTaBUTh AJIEKTpHUECKUE TapaMeTpbl Bo3ayxa (Er =1,
Tand/Sigma =0, Ur =0) u ycTaHOBUTB TOCTATOYHO OOJIBIITYIO TOJIIUHY, YTOOBI CIIO¥

Top Cover He BimsiT Ha pacueThl. YcTaHoBuUM ToimuHy Height = 250 mm. Takxke



ATOT CJIOW JOJKEH ObITh BKIIOYeH (ranka USe ycrtaHoBiena, paiee Oynaem
0003HauaTh Takoe kak Use = true);

- caoit TOP METAL nomxen OwiTh BiItOUeH (USe = true), mapameTpbl
pa3dueHHs U MoJIeH MycTh OyayT riaobanpHbiMu (Use Layer Mesh = false, Use
Layer TL = false, Edge Mesh = Default, Strip Model = Default, Thick Metal = Thin).
Taxxe, 9T0OBI HE 3a/1aBaTh MaTepHAIl METAJIa M €T0 TOJIIIMHY, CONIIEMCS Ha yiKe
CYIIIECTBYIOIIEE B MPOCKTE ompeaeieHue nopioxku (Type = Sub: Rogers RO4003
0.5 0z ED 20 mil);

- ciiorit SUBSTRATE nomxken 0b1Th BKITIoueH (USe = true), 9toOsl He 3a71aBaTh
napameTpbl JUAJIEKTPUKA, OMSATh COLLIEMCS Ha ONpeieseHne Noanoxku (Type =
Sub: Rogers RO4003 0.5 oz ED 20 mil). Tun monenupoBanust orBepctuii (Via
Model = 2D) B Tekymie# TOmoJIOTUY 3HaUEHUsI He UMEET, T.K. OTBEPCTUH HET;

- ciioit BOT METAL nommken 0biTh BeikitoueH (Use = false), torma Hukakue
JpyTHE MapaMeTphl 33/1aBaTh HEJIb3s (OHU TOTAIICHBI);

- cmoii Air Below Beixmouen (Use = false), ocrtaButh snekrpudeckue
napameTpsl Bo3ayxa (Er = 1, Tand/Sigma =0, Ur =0) u ycTaHOBHTb HYJICBYIO WIJIH
JOCTATOYHO Majylo (B puMepax ucnolib3ytor 1mMxm wim 0) Tonmuay (Height = 0).

- Cnoit Bottom Cover nago BeicTaBuTh THI TYpe = L0ssless, Tak Mbl 3agaém
CIUTOIIHYO 3€MJIF0 CHU3Y KaK KPBIIIKY.

OcranbHble cnow (Macka W wenkorpadgus) MOXKHO HE Tporatb, OHU HeE

yuacTByIOT B pacuere (Use=false).



LAYOUT Properties
General Assodations Layer  Fonts
Show Columns: | | Metal Substrate General Layer Number and Color
Show all EM EMPOWER Momentum
. |On Bottom Etch Use Layer | Mesh Use TL Edge .
Name # |Color| Layer Type |Hide (Mirrored) Plot Factor Use Mesh Density Pre{:edenoel rTL | Mesh Edge Mesh Mesh Via Model
Cover
Air Above Air
TOP MASK 1 ||~ Mask H H [~]
TOP SILK 2z |l-|sik ] ] [
TOP METAL 3 ||~ Wetal ] ] ] 0| O (o O 1|Defautt 0
SUBSTRATE 4 ||~ |Substrate ] ] [ [ 2D(planar)
BOT METAL s |HEI-|Wetal ] ™ ] ol O O 300 O 1|Defautt 0
BOT SILK 6 |IH|-|sik O =] 1
BOT MASK 7 | HH|~|Wask O
Air Below Air O
Cover
<
[+ meert | [m up | |3 showal | [§ useml | Frequency Units: | (MH2)
|K Delete | |V Down | | 3 Hide Al | | 3 Use None | Length Units: | {mm)
x
amber and Color
Momentum Slot-Type:
Strip Physical 1i2 Metal ~ Tand! Surface Imp. | Current ~ Element
Model | Slot Layer | Height Type Thickness| Rhe |Height| Er g o) Ur | Rough |y, e or File | Direction | Mck Metal| 5 po e
Open
Air 250 1 o 1
Sheet O Sub: Rogers RO4003) 0.8 1 1.905e-3 Normal Thin Down
[ |Sub: Regers RO4003 0.508| 3.38( 0.0027 1
Sheet O Sub: Rogers RO4003) 0.018 1 1.905e-3 Mormal Thin Down
Air o 1 1] 1
Lossless
>
MHz) |E Load From Layer File. .. |
Tim) |_H Save to Layer File... |

I OK | | Cancel | Apply




B manke co cxemoii co3magum EM-ananu3 (Add — Analysis — Momentum
Analysis). Hazosem ero MFliter 6GHz_Mom. YcranoBuM emMy rana3oH 9acTOT OT
100 MI't o 7000 MI'y ¢ aanTUBHBIM MOI00POM IIara Ha Makc 25 Touek. Takxke
BKJIFOYMM aBTOMATHUYECKOE MepecOoOMpaHue TOMOJIOTHH NP U3MEHEHUH Pa3MEPOB

xommonenToB (Select all and connect layout before simulation).

%% Momentum Options X
Preprocessor - Heal and Merge Preprocessor - Simplify Layout Far Field Options
General Simulation Options Mesh

Name: | MFilter_6GHz_Mom | [ Automatic Recalculation
Design {Layout): | MFilter_6GHz_Design w | Automatically save workspace after calculate
Dataget: | | Select all and connect layout before simulating
Description: Center in the box before simulation

Indude Footprint Compaonents

Simulation Frequencies Calculate Now
Frequency Range
b Factory Defaults
(®) Start/Stop Start: | 100 MHz
s Save as Favorite...
(O Center/Span Stop: MHz
Freguency Units: | MHz L

Type Of Sweep

(O Linear: Number of Paints: 1 Default Port Impedance: | 50.0 Ohms

(C) Log: Points/Decade: [Juse Single Threaded Momentum GX engine

]

(O Linear: Step Size {MHz): 100 Co-simulation sweep

(®) Adaptive (AFS): Max Points: DC Analysis:
Output Interpolated data {more points) (default) -
=+ Add To List

Use EM simulation frequendes
(D) List of Frequendies (MHz): Clear List

1000
3000

11

. Cancel Apply Help




Ha Bxmamke Simulation Options pomkeH OBITh BBICTaBIEH CHMYJIATOP

Microwave u ocTabHbIC HACTPOHKH COTJIACHO PUCYHKY.

%% Momentum Options >
Preprocessor - Heal and Merge Preprocessor - Simplify Layout Far Field Options
General Simulation Options Mesh

Simulation Made

(_JRF (faster, no radiation effects)

(® Microwave (recalculates substrate for every frequency):

Calculate
() substrate

(") Mesh and substrate
(®) all: substrate, mesh, and S-Parameters

Threads (4 available)

(®) Automatic
(i Limit Mumber of Threads: 0 <Automatic= =
Process Priority: | Mormal v
Thick Metal Via Model
(@) None (thin metal) O Lumped
O 1D (wire)
O Expand up (®) 20 (planar, no horizontal currents)
(O Expand Down () 3D (spatial, indude horizontal currents)
Saolve Matrix Strip Model
Auto-select
© huto-selec @ shest (default)
() Direct dense o
2D
() Iterative dense
3D (thick conducto
() Direct compressed O 3D (thick conductors)
[]use Box

[ ]indude TL calculation

Reuse results of last simulation

Cancel Apply Help




Ha Brxmagke Mesh ycraHoBuM TeHepaluio KpaeBbIX  pa3OMeHHi

aBTOMaTH4eckoro pasmepa (Edge Mesh = Automatic).

%% Momentum Options x
Preprocessor - Heal and Merge Preprocessor - Simplify Layout Far Field Options
General Simulation Options Mesh

Mesh Freguency

@ LIse Analysis Frequendies

(T Manual: 1 GHz
Mesh Density: ‘ 30 | cellsfwavelength
Arc Resolution (45% max): ‘ 15 | deg e
Layout Mesh Resolution: ‘ 0.001 | mm L

Transmission Line Mesh

@ MNone
(T Manual: 1
D Automatic

Edge Mesh
D Mone

(T Manual: ] mm

|:| Convert dircular vias to sguares
Indude thin layer averlap
Refacet Arcs

Reduce Mesh

Cancel Apply Help

OcranbHble HACTPOMKM OCTAaBMM [0 yMOJIYaHHUIO. 3amycTuMm pacuer EM-
aHaJM3a.

Coznanum otaenbHbIN Tpaduk s pe3ynbTatoB EM-ananuza. UToOwl B HETO

3arpyXajiuch ~ €mle [eJad W3  ONTHUMHU3aTopa, Hago0 B  ONTUMHU3ATOpE

MFilter 6GHz_Goal na Bxnanke Goals B crucke Default Dataset or Equations

3aMEHUTH Pe3yJbTaT U3 JMHEHHOT0 aHanu3a Ha pe3yasTaT u3 EM-MoaenupoBanus



@ Optimization Properties X

General Goals  Varigbles Method

Default Dataset or Equations: |MFilter_6GHz_Mom_MFilter_6GHz Design Data ]

Target ] ) . L
Use Measurement Op Target Units Weight Min Max Units
L 1514 = 114 dR 1 7RO R250 MH7Y

BuHO, 94TO pe3ynbTaThl YIUTBUIH OTHOCHTEIILHO JIMHEWHOTO aHanmmu3a. S21 ere
BBITIONTHSIETCS, a BOT S11 B mosoce nmpomyckanust nojausuics a0 —11 nb.

Bandpass [Butterworth], Order 4
e

. \ I B I “/ h
_;i AN
S SR YA S :

T : // \\\ 1
L/ -

5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000
Frequency (MHz)
—_— S21 —— S11

-12

S21 (dB)
(ap) T1S

-32

[lepenactpoum ontumuzarop MFilter 6GHz_Goal Tak, 4yTo0bl 0OH paboTai ¢
EM-ananuzom.
Ha Bruagke General Hy»KHO 0CTaBUTh rajiky HaIIPOTHB HY)kHOTO EM _aHanmuza

B crircke Analyses to calculate.



@ Optimization Properties *
P P

General Goals  Variables Method

Mame: | MFilter_6GHz_Goal | Optimization Method: | Automatic e

Description: Cost Function: | Least Squares (L2 Norm) ~

[] allow Initial Random Search
[Juse Adaptive Stepping For Linear Analyses
11

2

Calculate Now
Analyses to caloulate: i Factory Defaults
Analysis Path
[l 5j MFilter_board_Analysis Designs\MFilter_board_Dir
[l Ejﬁ?.MFiIter_I:Daru:if«"Iu:um Designs\MFilter_board_Dir
[l 5] MFilter_6GHz_Analysis MFilter_&GHz_Dir
%2 MFilter_gGHz_Mom MFilter_&GHz_Dir

Cancel Apply Help

Ha Bxianke Goals B cicke Default Dataset or Equations 3ameHuTh pe3yabTaT
U3 JIMHEWHOTO aHaim3a Ha pe3ynbrar u3 EM-MomenupoBanus (eciau HE clelaHO
panee). Taxke B 3aBUCUMOCTH OT TOT'0, KaK BBITJIAIUT TCKYITUH Pe3yIbTaT, TO CTOUT
W3MEHHUTH BEC OTMENbHBIX 1ieNiel. B TekyieM cocTossHuM BUIHO, yTO S21 B mosoce
3amupaHusl BBIOJIHSETCS JieTKo, a BOT S11 u S21 B mosoce mpomyckaHusl WK HE
BBITIOJTHSIOTCS, WM BBITIOJIHSIOTCS ¢ TPYAOM. YBEIMYHUM BEC 3THUM LeisMm g0 50
(mosre Weight), uto0Obl onTrMH3aTOp MPOOOBAJ B TIEPBYIO OYEPE/Ih BIMOJIHUTH HX,

a 3aTeéM o6pamaJ1 BHUMAHHMC Ha ITOJIOCHI 3allUpaHU.



(5] Optimization Properties

General Goals  yariables Method

Default Dataset or Equations:

MFilter_&6GHz_Mam_MFilter_6GHz_Design_Data

T: t
Use Measurement Op Target S;ligti Weight Min Max Units
w = - 5 575 o MHZ)
S11 14 dB 50 5750 5250 (MHz}
w = - 5 575 o MHZ)
521 2.7 dB 50 5750 5250 (MHz}
w = - 5 5 MHZ)
521 30 dB 1 5000 5200 (MHz}
521 = |-30 dB 1 5200 7000 (MHz}
< Mone Mone
A i Lse All iy Measurement Wizard. ..
+ Add g Y
~ Remove ]: |Jse MNone +.|. Add Filter Goals...

Stopping Condition

Current Error is: | 879,291

Stop if the Total Error is less than:

Mote: Units and Current Error cannot be calculated without corresponding dataset(s) and goal variable(s).

Please see Help for more infa,

Taroke Ha Braagke Method BKIIFOUMM MOMCK TI0 CETKE M MYJIbTUBAPUATHBHYIO
ontumm3anuio (Allow Grid Search u Allow Multivariate Optimization). s
ontumu3ainuu o EM-ananu3y, riae pacuer Kaxaoi TOYKH HAET JOBOJIBHO JIOJTO,
9TO IMO3BOJIACT OINITHUMMU3ATOPY CHadajia Ha6I/IpaTB AOCTATOYHO IPCABAPUTCIBHBIX
JaHHBIX IICpCa MNPHUHATHCM PCIUICHUA, Kydda HATH JaJIbIIC. 141 HCCMOTpPA, 4YTO
IIEpBOHAYAJIbHBIA ~ aHAJIU3

ONTUMH3aTOPy HE OpoauTh O€3AyMHO MO IeneBOM (YyHKLIHMH, OCOOCHHO €cliu

AJOCTYIIHO MHOTI'O IICPCMCHHBIX IJII OIITUMU3AIHNH.

Cancel

Apply

BBIIIOJIHACTCA AOBOJIBHO  JOJIIO,

Help

9TO IIO3BOJIACT




@ Optimization Properties X

Gereral Goals  Variables Method

Gradient
Gradient Method: |Automatic [
Gradient Multiplier:
Line Searches (max):
Delta: %
Minimum Error Comparison: |:| %
Pattern

Allow Grid Search

Allow Multivariate Optimization (initially slower)
Initial Step Size: %

Allow Pattern Rotation
[ ] allow Random Pattern Search

Maximum Pattern Rounds: {(automatic-mode only)

Random (enabled on General tab page)

10

100

H
e

Cancel Apply Help

Taxxe nepes 3aIyCKoM ONTUMHU3ALMKN HA BCIKUU ClIydaid COXpaHUM TEKYIIEe

COCTOSIHUE MePeMEHHBIX B maHenu Saved Tune States.

Saved Tune States -
= | beforeEMOpt | 2 A
Analyses To Run (AutoRecals) -

3amyckaem onrtumu3zatop (ITIKM - Run).
Korzia oH ycnenHo 3aKk0H4YUT paboTaTh, BEIBEAEM Ha OAUH I'paUK pe3yinbTaThl
Kak CO CXeMHOro ypoBHs, Tak W EM (co 3HaYeHHsAMH TEPEMEHHBIX,

OIITUMHU3HUPOBAHHBIX JIJIA TOHOJ'IOFI/II/I).



Bandpass [Butterworth], Order 4
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B nHamem ciaydae moqy4uioch, 4TO pe3yJbTaThl XOTh W PA3IMUAIOTCS, HO HE
TaK 3HAYUTENILHO, KaK MOTJIM Obl. HeT ciBura mo yactore u S21 Benet ce0s1 CXOxKe.
T.e. MOXHO OXHIaTh, YTO HW3TOTOBJIICHHBIH GUIBTP OyIEeT HUMETh CXOXKHE
XapaKTepUCTUKU M PE3yJbTaThl HAIIETO MPOSKTUPOBAHUS MOXKHO CUHTATh

JIOCTOBEPHBIMHU.

Jlureparypa
1. Ilnerinuct Genesys Video Library na kaname mentpa 3Hanuii Keysight
https://www.youtube.com/watch?v=mi_AM|IRgZM&list=PLtq84kH8xZ9E8S y5
dmCXtJFPo14NsCitt
2. bubnmroreka 3HaHUH eeSof

https://www.keysight.com/main/facet.jspx?cc=US&Ic=eng&jmpid=zzkeytechsupp

ort , mocTymHo mocye CBOOOTHON perucTpauu

Pa3zpaborunk:

Cr.npenogaBareab Uucturyra MIICY IMpuxoasko .B.


https://www.keysight.com/main/facet.jspx?cc=US&lc=eng&jmpid=zzkeytechsupport
https://www.keysight.com/main/facet.jspx?cc=US&lc=eng&jmpid=zzkeytechsupport

