Uputstvo za EM simulaciju Stepped-impedance filtra u programu MWO

Pogtaviti uc¢estanosti na kojima se vrSi proracun u MWO projektu na 0, 0.1, 0.2, ... 5.0 GHz
(51 ucestanost), zbog kraceg vremena proracuna simulacije.

EM Structure, New EM Structure:
New EM 5tructure |

Enter a narne for the EM Shuctune
|Stampana placica EM |

Select a zimulatar;

Aualable Simulators

(&) AW EMSight Simulator
MEM Research EM3D5

() OEANET-8M
Sonnet 30 Planar Electramagnetic Simulator
Zeland IE3D

Deszcription
Allows for electramagnetic zimulation of 2.50 stuctures

Tofind out about EM Socket Partners click - v appivave EM - Parthers




DefiniSite parametre 3D modela (Enclosure), za dimenzije plocice uzmite stvarne dimenzije
vase plocice (kao o ¢e biti u nacrtu u programu Protel), za korak mreze obavezno uzeti

0.1 mm:

dimenzije:
Element Options - ENCLOSURE Properties @
Enclosure |MaterialDefs. Dielectric Layers | b aterialz Ty e
MHame Walue | Unit Descriphion

[ J] Element |D

®_Dim 416 mm  Enclozure = Dimenzion

¥ _Dim 15 mm Enclosure ¥ Dimension
& Gid_x 01 mm  Enclosure Grid » Spacing
& Gid v 01 mm  Enclosure Grid ¥ Spacing

Element [D
Enable element Part Mumber | Show Secondany

(] ] [ Cancel l [ Help ] [ElementHeIp] [VendDrHeIp




parametri dielektrika:

Element Options - STACKUP Properties

Enclosure | Matenal Defs. | Dielectric Layers | Materials |

Dielectnc Definitions:

[
(=

MHame Er TanD Advanced Properties A

Diel_1 1 0
Diel_2 4F 0.02 Remove

Advanced

il

< | >
Conductar Definitions:

Mame Sigma Advanced Properties Add
Impedance Definitions:

Mame FezSg FesfF React Add

Remove

[Drefaults: A, Perfect Conductor, &pprox Open, Inf'wiG ]
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parametri slojeva (debljina ,vazduha® od 4 mm je relativno proizvoljna, donju foliju
aproksimiramo savrSenim provodnikom):

Element Options - STACKUP Properties

| Enclasure || Material Defs. | Dielectric Layers | b aterials |

Dielectric materialzs in the stackup (length zpecified in mm)

Laver# = Thickness | Matenal Def. Diraw Scale Ihzert
4 Diel_1 1

[ tnset |
2 1575 Diel_2 1

=) =]

Substrate Mame:

SUB Top Boundarny: |,£'-.ppm:.: Open w | Bottorn Boundary: | Perfect Conductar  » |

[ (] ] [ Cancel l Help [ElementHeIp] [VendDrHeIp




parametri provodnika (aproksimiramo i gornju metalizaciju savrSenim provodnikom):

Element Options - STACKUP Properties

| Enclasure || Material Defs. | Dislectric Layers| Matenials |

M aterial properties for conductaors, vias, ete... (length specified in mm)

MHame Thicknesz = Material Def. Etch &ngle = Roughhess Ihzert

Perfect Conductor 0 Perfect Conductor 0 1]

[elete

[ (] ] [ Cancel l Help [ElementHeIp] [VendDrHeIp]

Pomocu EM Layout Draw Tools crtamo pravougaonike, skoro isto kao u Protelu (samo
MNOogo jednostavnije):

. Steppedimpedance2010_1.emp - AWR Design Environment
File Edit \Wiew Draw Lawout Project  Simulate  Options  Tools  Window  Help
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Kada se nacrtaju svi pravougaonici nacrt izgleda otprilike ovako (izgled na primeru ne
odgovaraizgledu stvarnog filtra, ve¢ je samo ilustracija kako se pravi model):

Pristupi se postavljaju na uvodnike tako o se selektuje pravougaonik uvodnika, klikne alat
Edge Port
nvironment - [Stampana plocica EM

ooooooooooooooooooooo

Hleea® 22y vE|a &2 a1+ BEE

i klikne mesto gde se postavlja pristup:

T L




Zavrsen nacrt:

U dijalogu ,Add Measurement“ na graficima se pojavljuje na spisku i ovaj model,
ravnopravno sa Schematic-ima:

Add Measurement to ‘Mikrotrakasti vod detaljno optimizovano®

Measurements |

Mea:. Type Meazurement Drata Source Mame
F!Ie - EEED Al Sources w
=) Linear
Circle H Al S-:u._m:es _
) El. |dealni vodovi

Gain SDeltaP LC Filtar
Moize — | | Skodel kikratrakasti vod detaljno
Part Paramete by ik rotrakast vod detalino optimizowvano
TR £ kikratrakasti vod inicijalno
i M Stampana plocica EM

Scattering Coefficients [S Parameters)

Simulator | Default w |

Configuration | Default I |

Complex kModifier

() Real (Imag. &) Mag. (O Angle () Anglel

Complex Conjugate [ dE
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Kada se pokrene analiza najvise vremena otpada na EM simulaciju:
Simulating Stampana plocica EM D|§|E

Simulation in progress...

Click Cancel to terminate the simulation.
Calculating Embedded Solution @@ 0.1 GHz

(1] ]
Filling b atrix
[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]
Output log
Total Solution Time -- 2.8 secs -
-- Egtimated Time to Completion - 13 ming, 30,4 secs
Calculating Embedded Solution @ 0.1 GHz =
W

[ I¥.eep this window open when finished

Rezultati simulacije se prikazuju na grafiku:

[ Mikrotrakasti vod detaljno optimizovano

0 F =
2.4 GHz
-5 -2.708 dB
25 GHz
-10 -4.268 dB
-15
Ll
-20 /@-\
2 DB(IS(2,1)]) ) ) < DB(S2)
-25 Mikrotrakasti vod detalino optimizovano Starnpana plocica EM
[SIvE(EORYE ) ) ZDB(SOLL
Mikrotrakasti vod detalino optimizovano Starnpana plocica EM
-30
0 1 2 3 4 )

Frequency (GHz)

V. Petrovié¢, decembar 2011.



