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[lpMepbl aHTEHH

[0TOBblE MOAENN AN MOAENUPOBAHUA AHTEHH AOCTYMHbI:

S| CSTSTUDIO SUITE™ Online Help |

Examples & Tutorials m

CST MWS Examples | Transient CST MWS Examples | Eﬂfﬁﬂ?ﬁﬂ? Sus
Analysis Examples | Antennas Integral Solver

| Overview g)\(/aerpv?é(\:;\? | Antennas]

Yaqi Antenna Eolded Patch
Antenna

Circular Patch
Antenna

ry
Two Slots In Plane 9 Shaped End
Radiator
Circular Horn Antenna Dielectric Resonator
\ | Antenna

Helix Antenna SAM Phantom With
Helix Antenna
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[MpyMepbl NOCTPOEHUA NPOCTbIX aHTEHH

=

Run Macro
Calculate L

=| Construct » Coils » E

File * Discrete Ports *
Matching Circuits 4 FastHenry 3
Materials » Filter .
Parameters * Miscellaneous »
Combline 2-Post Filter Online vl
Dipole Antenna Thermal Components  #
EMC box Vias '
Hairpin Filter Wires '

Horn antenna

Microstrip with Bondwire
Reflector dish
Waveguide Array

Waveguide Iris Filter
Waveguide T-5plitter
Waveguide T-5plitter (ready for DC)

O6paTuTe BHUMaHME: HAaCTPOMKM MOAE/IMPOBAHMA 3TMX MAKPOCOB MOA06paHbI A/151 NPOBEAEHMS
6bICTPOro pacyeTa.
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PekoMeHpaunm no Bbi6oOpy BblYUC/IUTENA

KaTteropusa Mpumepsl MpumeHeHnA Coneepbl
= [lapabonmyecKkui = (CBAA3b E’ B’
Pednektop *  YronkoBbiM oTpaxkatenb | = Pagap >
= PagmoacTpoHOMMA h
» [lpsaMoyrosibHbiv pynop | = Paaap
AnepTtypHas »  KoHWYeckum pynop » [luTaHue oTpaxaTtens
» [pebeHy4aTbli pynop =  KasnmbpoBO4Hble >
» BonHoBoOAHasA aH. cTaHZapTbl
peleTKa =  U3mepeHunsa
»  JlMnonbHas = (CBA3b TS
lMpoBonoyHaa | = Jloronepunogmyeckas = GPS >
(weneBas) peweTtka, aupektopHaa (= WU3mepeHna IMC ﬁ
»  CnupanbHas = PaguoyacToTHas [
» [leyaTHaa aHTEHHasA naeHTUdUKauma h
=  JIMCKOHYyCHaA =  MHoroe gpyroe...
* [IpAMOYro/sibHbIM NaTy = Pagap >
Maty =  Kpyrabii naty = (CBA3b ﬁ
= PeweTka naTyeil = GPS >
= Qopmupyroas

n3obpaxkeHue




[MonyyeHue nona B Aa/ibHEU 30HE |

* YcTaHoBaTe OTKpbITble rPaHUYHbIE
ycnoBuA (open / open add space)

Monitor
e Labeling
° yl'{ a W M Te M O H M TO p n O n 9B p' a NIbH e M Name:  farfield (F=2000) [¥] Automatic labeling
(Y} Type Spedfication

30He Ha M HTepecyI-OLL"eM Simulation E-Field @ Frequency “ Broadband

I HField and Surface current Freguency: 2000
q aCTOTe . D *) Surface curren t (TLM only) s 0

MI::E :,_1 Ii::jﬂ r - ZZ:Z:Z:HSM Froax: frequency_maxin
") Power loss density/SAR Position

Electric energy density [ Use subvolume

* YboeamTtecb, YTO aHTEHHA

@ Farfield/RCS

M3/ly4aeT Ha YacToTe, 3a/laHHOM e
B MOHMTOPE.

QK | | Apply | | Cancel | | Help




[MonyyeHue nona B AasibHeEU 30He |

» /lna aHanM3a Noneun B JaJ/ibHEM 30HE Ha HECKOJIbKUX
YyacToTax AOCTYNEH MAKpOC:

=

Macros
Run Macro E Set broadband field monitor
Calculate » T
Type Specification
= g [ - : -
AT (71 E-Field @ Freguency
File 2
Matching Circuits 5 1 HField/Surface current ) wave length il
Materials 4 ) Surface current [TLM Only) Iin: o WHz
Parameters 4 ) PawerFlow b aw: 4000 MHz
Report and Graphics 4
Recult , @ Farfield/RCS Step 400 MHz
lesults
Solver : Check GPU Computing Setup EEERne
Wizard 4 Distributed Matrix Calculation Aciivaiz
Edit Macro E-Solver 5 Orientation: (@) = X 7
Open VBA Macro Editor E-Salver 3 Positiar: || cm
Make VBA Macro... Mesh »
Broadband Field Monitors Monitors and Probes » [ ok J[ Cancel |
| Define Probe List Ports »
Define Probes from ASCI-file RCS 4
| Sources 3
T-5olver 3




30HAbI NONA B Ad/IbHEH 30HE

MoHuTOpbI NONA B
Ja/IbHEN 30HE COXPaHAOT
KapTUHY pacnpeaeneHus

= MOJI9 N0 BCEM
- HanpaB/IEHUAM Ha OJHOM
D“ (] voltage Mnn?tnr - '. ' - oo oo yacToTe.
- [B8] Current Monitor |Efield (Farfield) | |Catesian -
Ml:::re-lliitlnr ¢ On'er;ation Position L
e ; r 30H/bl COXPAHAIOT
e pacnpegesieHue nosa B

OK. || Apply || Cancel || Preview || Help

OAHOM HalpaBJIEHNUN ONA
BCero Anarna3oHa 4acTtorT.




Ucnonb3yeMble BeJIMYMHDI

Approximation:

Radiation efficiency:

Total efficiency:

Directivity:

lnppruximatiun enabled (kR >> 1) l
mLoeoy L] !I ricLug T Lm1]
Component Abs stimulated_-
Output Directivity pop\‘::r _I N radiated
2 1 i power
E enabl E v |E. 20008 input power
— fed) '| I'E'l -9, 94585 dB
T - = Tot. effic. -[.22068 dB
E,. (disabled) = [E[ +|E[ +[E['| (i 16,67 abi
raduaied power
accepied (npulf) power
radiared power
sorai — | -
stimnlated power Mame Angle 1 Angle 2 Component 1 Component 2
Spherical Theta Phi Theta Phi
D=4 power radiared per unit solid angle Ludwig 2 AE Elevation Azimuth Azimuth Elevation
. T
# radiaied power Ludwig 2 EA | Alpha Epsilon Alpha Epsilon
Ludwig 3 Theta Phi Huarizantal Wertical
Circular Left Right
Slant Crosspolar Copolar




[TlonHaa MowHoOCTb U3sny4vyeHuna (Total
radiated power - TRP)

Paccuntatb TRP MOXHO Tpema pa3HbiMM CNOCO6aMM:
 Macros | Results | Farfield | Show Total Radiated Power (TRP)

E Tre 23]
Show Total Radiated Power [TRF] in Farfield Flot:
Define Amplifier Power
@ Usze ,2_ W att [rmsz) Port; |1_
i Usze ,f : bode: |1_

() Use existing Combined Fesult £ Simult Excitation

Show TRF
rin'watt ms] @ in dBm frms) C—
() Switch TRP Off

QK | | Cancel | | Help |

YKaxKnte ypoBeHb
MouwHoCcTH B BT
unu abm

BbibepuTe AMHENHDIN
WM NorapudmMuyecKmi
MacluTab 3HayeHun TRP

=-[2 Farfields

. - farield §=0.9) [1]
. E-[ farield =0.9) [2W{ms) at Port1.Mode 1]

Gl fadicld £=1 2111
i FE-Eg farfield F=1.8) [2W{ms) at F‘l:lrt'l.f-"lcu:le'l]l

- - G

[

g [

: 10 Results

-3 Port signals
£ S-Parameters
|57 Balance
-3 Energy

-3 Materals
|3 Radiation

. @-fg linear

. =~ dBmW

st : 111

}-:‘5 Radiated Power [2Wims) at Port1,Mode1]

Type
Approximation
Monitor
Component
Output
Frequency
Rad. effic.

TRP [dBmY,rms]

Farfield

enabled (kR >> 1)
farfield (f=1.8) [1[2,8]]
Abs

Directivity

1.8

B.82345 dB

31.85

* Results | Combine Results
» La6noHbl noctobpaboTku | Farfield and Antenna Properties |Farfield
Result | Evaluation Range: 3D | Result value: TRP

1.

¢.060 dbl




[lonHaA n3oTponHaa YyBCTBUTE/IbHOCTb
(Total Isotropic Sensitivity - TIS)

OnumcaHume TIS cxoxe ¢ onncaHmnem TRP

3ajaeTcA

=
Show Total lzotropic Sensitivity [T15] in Farfield Plat;

Define Receiver Sensitivity

) Use |1_

@ lze |_E|EI_ dBm [rmz]

Part; i'l_
at

b e |1_

| Use existing Combined Besult ¢ Simult. E scitation

YYBCTBMTEJIbHOCTb
NnpUMeMHuKa B BT

U bm

YcTtaHoBuTe
JIMHEUHbBIM UK

OAHOBPEMEHHO MOXKHO
oTobpaxkaTb TO/IbKO OAMH
(TIS mav TRP) pesynbTar

B AasibHENLLEM MOXKHO
MCMOJIb30BaTb pe3y/ibTaThbl
TIS B CST Design Studio gns
NMOJIHOFO MOZEIMPOBaHMA
CUCTEMbI MU NOJTyYEHUA
napaMeTpoB MHOIOMOPTOBbIX
YCTPOMUCTB (@HAMIOrMMYHO C

" norapudM1uecKuii TRP)
el / macwrtab pesysbTaTa
TrintWatt sl @) in dBm [
*) Bwitch TIS OFff
Type Farfield
[ ok | l Cancel ] Approximation enabled (kR >> 1}
Honitor farfield (f=1.8) [-98dEBm{rms) at Port1,Hode1]
Component Abs
Co3aaloTca MOHMTOPDI NOAA B Output Directivity
o Frequency 1.8
AanbHeU 30He TIS Rad. effic.  0.4800 dB
- E FEI[fIEldS Tl]t. E'F'Fi[:. _B.EHE? ljB
[ farfield [f=0.9] [-90dBm{ms) at Port Mode] TIS [dBmY,rms] -89.75
- iald (=000 Dir. 3.518 dBi
+-C7 farfield [f=1.8] [-90dBm(rmz] at Port] Model]
TIS Tak)Xe oTob6parkaeTcs

1+ [ tareld [i=1.8] 1]




YaenobHaa MOWHOCTb norsioweHna (SAR)

=62 2D/3D Resutts

9 E-Field [ Wk |
[ Power Loss Dens. 0.509
“ EENSAR 0901111018 E:TE__I
""" B iei 2D unn 3D KapTUHbI
_ 0 bt | pacrnpegeneHua nonas,
1 : 0.277 4
- —— v 1| | BKAIOYASA MHDOPMALMIO O
”-185—; pacnoi10oXKeHMN MaKCHMMYMa
&l Delete 0'139_‘5
) }-’Iotl;'-;roperties... D'D%E;

OTkpbiBaeT logfile, coaepalmm
BCE MOJIyYEHHble pe3y/ibTaTbl

BM3yanm3aU‘Mﬂ Ky6a Cutplane normal: 0,1, 0
o Cutplane position: 3,249
C MaKCHUMaJ1IbHOMU 20 Maximum: 0.5086
v 20 Minirmurn: 1]
Be/IM4YMHOU SAR Foaiisris: -
rE Mark averaging volume ﬁ
Select SAR Result
| SAR (f=0.9) [1] (10g) - Macros_| Results | 2D 3D RGSUltS | Plot
Averaging Volume for maximum SAR
value
[ b arl: vnlume] I E it |




Pa3sHeceHHble/ MIMO aHT@HHDbI

PasHeceHHble aHTEHHbI MOMYT CMPaBMTbCA C 3aMMPAHUEM CUTHaNa.

AHTEHHa 1  LWa6noxbl MO | Farfield Results | MIMO
BbibepuTe:
— = | KoadpdpurumeHT ycunenus
‘Diversity/Mean Effective Gain'. 'Co. Coefficient’. or Multiplexing Efficiency’ only / an pa3HeceHHOM pe).KMMe
) / * KoadppuumeHT KOoppenaumm
|SZ‘::::::;Z; source (full tree path]: : Or M 6a|‘0u-l'eﬁ
[Farfields farfield =51 2] Browse Resuls . 3q)q)eKTMBHOCTb C/10XKeHHNA
WPRinde: [0 \
- |P°wefé‘st"bu“°"fu_nc“m_ T N 3arpysKka noss B Aa/ibHEN 30HE
o Wertical component: e BTOpOl‘;I aHTeHHbI
“Jlydwmn™ (K-T yCUNIEHUA MPU vesnceay 0 | sgmatsoas B
pa3HECEHHOM MNpUEME) H[J]W o T— YcTaHoBUTE YpOBEHb MOLLIHOCTH
Simple Maximal Signal Diversity Gain I'IOI'IepeLIHOﬁ KOMITOHEHTDbI
- ul —— | | nonApusaumMm 1 pacnpegesneHue
1 il 3”?‘..:'{;[.*}’?}- ',If"ifhﬁ, j j-m.,}l s f: 1 I.-;--J-\I.‘I ] MOLLHOCTH
g “{lFHH - R fh i ks L
-\‘i Y ||I llill! I l L | II !I Ill I! ‘J k
| |1| [l i .:."...._.|J-..,T.. 1. o /NnAa aHTeHH 6e3 notepb, PacnosIOXKEHHbIX
§ A Bl i | B M30TPOMNHOM Cpeae, 3HAaYEHMS
2 e Koppenaumm U KoadbduumeHTa yCUneHus
wls NP1 pasHECEHHOM Npueme MoryT ObITb
—— nosay4yeHbl U3 3Ha4eHUA S-I'IapaMeTPOB.




OcHoBHaga/ Nonepe4yHaa nonapusaumm

OCHOBHAA KOMMOHEHTA MNOJIS B Jla/ibHEM 30HE 061a/1aET TOM Ke NosiapusaLmen,
YTO U BO36YKAeHUe (OpMeHTMPOBaHa B/0JIb OCU Y B JAHHOM C/ly4Yae).
[Tonepe4HO NoOIApU30BAHHAA KOMIMOHEHTA Mo B Ja/IbHEW 30HE OPTOroHa/lbHa

OCHOBHOM KOMIMOHEHTE U HarnpaBJ/IEHUIO I'/ITaBHOI O JiENeCTKa.
[AnAa Mcnonb3oBaHMA pa3HbIX nonﬂpmsaumﬁ npu npmeMe/nepep,aLle Lesibio onTMMn3aumnm
cnepgyert Bbl6paTb MaKCUMH3aUUo OCHOBHOWM KOMMOHEHTbI U MUHNMUN3aLUMIO MornepeyvHo

NosAp130BaHHOM

www.cst.com | www.eurointech.ru/cst




OcHoBHada/ Nonepe4yHaa nonapusaumm

Farfield Plot

Amay Phase Center Decoupling Plane

General Plot Mode View Origin P Fues

Fues type
| Main lobe alignment - |

Polarization vector " -axis)

<0 T Z 0 C—

1. BblibepuTe BKIagKy “Axes”

2. Bbibepute “Main lobe alignment”
(NpuBA3Ka K rnaBHOMY JIENECTKY)

3. Bbibepute “Ludwig 3” cnuctemy
KoopAauHaT

HanpaB/ieHWe BeKTopa nosisspmsaLmm

Start for phi {-adis)

1

Coordinate system
| Ludnig 3 -|

Polarization

Linear - |

[ 0K ] | Apply ||P're'u'iew| Abort

Close Help

— (BO3MOXHO MCMNO/Ib30BaHUE
M0J1b30BaTE/IbCKMX HArNpaB/IE€HUM)

B cayyae ecan “Main lobe ...”” He BbibpaHo, TO

NO/b30BaTe/lb MOXET 3aZaTb CBOM

HanpaB/eHMA ANA:

e HopmasnbHoM NAOCKOCTU nonsApmsaumm (z°)
(=ocb 0)

» [onepeyHo NoNApM30BaHHOM KOMMOHEHTHI
nona (x’) (= ocb @)




PacyeT pa3oBOro ueHra

Heo6xoaMMo onpeaenmTtb nyyllee
MECTO /1 PacnoJIOXKeEHMS

General | Plot Mode | View | Origin | Axes | Amay | Phase Center

Calculate phase center o
g - PYNOPHOM aHTEHHbI OTHOCUTE/IbHO
OThets ©Fn @Boesgt| = © ok napabosimyeckon. Jna atoro

.

HE06X0AMMO COBMECTUTb POKYC

© Eplane= y/“7° p|ane
3epKaJia C ¢G3OBbIM UeHmpom

Angular limit around z"-ends

Angle: 15 ] deg. @ Hplane= X‘ Z ‘ plane
pynopa.
Show phase certer
Type Farfield
Approximation enabled (kR >> 1)
Monitor farfield (f=18) [1]
Component Ludwig 3 Uert. Phase
Output E-Field{r=1m)

Frequency 18

Phase center (8.5, 8.25, 2.73875) Sigma O.000800332
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KpyroBasa nonapmsauma

J1eBO M NpaBo NOJIAPU30BAHHbIE KOMMOHEHTbI MOJIA NOYy4YaloTCS M3
KOMBMHaL MM TaHrE€HLMAbHbIX COCTAB/IAOLLMX

1 .
EJIeB. =ﬁ (El - lEZ)

1 .
EnpaB. =\/_§ (El + lEZ)

/lns pacyeTa KpyroBou noaspusaumm CyLECTBYIOT ABa pa3/IMyHbIX Cnocoba

* KoMmO6MHUMpOBaHKME pe3y/ibTaToB

e OpaHoBpeMeHHoe BO3byXxaeHUue - Simultaneous excitation (TonbKo ana
T-conBepa E )
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CucrtemMa KoopguHat Ludwig 3

L——_lﬁ Farfields
=G farfield §=.79) [1]

o & Ludwig 3 Horizortal
----- & Ludwig 3 Hor. Phase
----- e Ludwig 2 Vertical

----- & Ludwig 2 Vert. Phase
----- Fea Ludwig 3 Hor./Vert.

\&9 Ludwig 3 Vert./Hor.

=E,cos®—-E_ sm P

horizontal
E iicai= Eo sm @+ E, cosD

..... pa Abs Ludwig 3 BepTHKaibHaA

Ludwig 3 ropm3soHTanbHaA

¥

dB

7.1
-2.51

Name Component Pointing in Component In plane
Spherical Theta -z Phi Xy
Ludwig 2 AE | Elevation Yy Azimuth XZ
Ludwig 2EA | Alpha X Epsilon Yz
Ludwig 3 Vertical ¥) Horizontal (XZ)
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AHTEeHHasA pelleTKa

[lone B Jla/IbHEN 30HE aHTEHHOM PELLETKM MOXKET BbITb

NOJIy4eHO YeTbIpbMSA PA3/IMYHBbIMM CNOCOBAMM:

 [loNHbIM MOAENUPOBAHMEM PELLETKM

e C nomMoLbl0 MHOXUTENA peLleTKU

e C nomoublo NEPUOAMYECKMX FPAHUYHbBIX YCJIOBUM
(Periodic cells; goctynHo ana T- g v F- k& consepos) +
MHOMTE/Ib PELLIETKM

* C nomouwbto Unit Cells (F-consep .'_;) + MHOXUTEJb
PELIETKM

Bonee noApo6Hyo MHDOPMALIMIO ULLMTE B MHTEPAKTUBHOM CNPABOYHOM CUCTEME




HeKoTopble coBeThl

CoBeT 1: 3aanTe HEO6XO4MMYIO TOHYHOCTD.

Field Energy / db

— == 1D Results / \\ Erergy [1]
-3 Port signals | :

-

+|:| S-Farameters L !
+-£3 Balance ISR S S S
55 - |
+-E3 Radiation

-3 Hficiencies

Time [ ns

B cnyyae T-cosiBepa pekomMeHAyeTCa MCNoJib30BaTb YPOBEHb TOYHOCTM
-40 0b. [lnA WMPOKMX YACTOTHbIX AManasoHoB (Hanp. 0-3 I'Tu) nau
HU3KMX YPOBHAX M3TYYEHMA Nyulle YCTaHaBAMBaTb TOYHOCTb -60 0b, B
CUY Yero 3HayeHua E- u H- nona Ha rpaHKMYHOM 061aCTM He MoCcTpajaroT
oT norpewHocTten [nckpeTtHoro/bbicTtporo MNpeobpasoBaHusa Oypbe.




HeKoTopble coBeThl

CoBeT 2: YcTaHaB/IMBaMTe KODDEKTHbIE FPpaHMUYHbIE€ YCJI0BUA.

?

Apply in all directions
open (add space)
open (add space)

Zmin:  open (add space)

1004

-

na: T -

fmax:  open (add space)

Zmax:  open (add space)

-

-

[I Open Boundary... J

[

oK

]I Cancel H

Help

)

[ paHM4HOE ycnoBue ’open (add space) obecneumBaeT A/8
(OTHOCMTENbHO LEHTPaIbHOM YaCTOTbl) OMOJIHATEIbHOIO
npocTpaHcTBa. AnAa yacTtoT HMXKe (60/1bwmnx A) HE06XO0AMMO

Boundary Conditions @ =. 4
Boundaries ety Planes | Themnal Boundaries | Boundary Temperature | ll"""'“

Settings for PML Boundary

Properties

Estimated reflection level:

0.0001

yBE€J/IMYUNBaATb JOMNOJIHNTEJIbHOE NMPOCTPAHCTBO.

ol g

Cancel
Automatic minimum distance to structure N Help
lFractiun of wavelength - | 3
At frequency:
|Center v] 10




HeKoTopble coBeThl

CoseT 3: NpoBepanTe saHepreTUYeCcKMM 6anaHc.

Erergy Balance

_E 1D Results Balance [1]

+--[£3 Port signals

+|t| S-Parameters

-

+#-£3 Energy - : : i
+|t| Radiation ! : ’ ) ’
+-F3 Eficiencies Freauency § GHz

Ha 4.5 I'Tu 3Ha4yeHna noneu B JaJibHEM 30HE
MOTYT OblTb HETOYHbIMM.

3Ha4YeHua noseun B AasibHEN 30HE CTAHOBATCSA HETOYHbIMU, €C/IU
6as1aHc S-napamempos =1 (MOLWHOCTb HE M3Jly4aeTcs, BCe
yXOAMUT Yepes nopTbl). B TakoM cnyvyae HanpaB/I€HHOCTb U
YCUJIEHME aHTEHHbI BbluMcastoTcs vepes =0/0.

Y106HO€E COOTHOLLEHUE A/1Sl BbIYMCIEHMSA OOLLLEN MOLLHOCTU

nsnydenma: (1 - balance).
e




