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XFDTDG AL

« XFdtd 2B N, {ERMEERESD L (Finite Difference Time Domain, FDTDW/E#% B LSk AR
Z B /RAREL.

« XFdtdiz(ES N2 SRR S A HIRY IRELINITERSIESEERI Mg, FERmaEH,
IR EEMS L, LRI AEEMIS LA ZEGeometry E,

- FDTDE AR SRR AT (time step), NYIEIIRIAEE, FHUEXEEHIZLETE
BR{IPEERIEHES, EME EARRIEFTINEY, WrSSMEEYEENEE.

-+ BT LSS RS SR EESTMHIANERE, FLAERBENSRERS, BEMEES, X
%%%?éﬂﬁ%%éﬁ%ﬁﬂ’ﬂ%}%?, AFMSBESHNFRERT, REETHERIGHE, BENEDN
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LN\ o
« WoEEFNH:
B The Finite Difference Time Domain Method for Electromagnetics, by Kunz and Luebbers

B Computational Electrodynamics: The Finite-Difference Time-Domain Method, Third Edition, by Taflove and Hagness

M |EEE publication C95.3 Recommended Practice for Measurements and Computations with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 100 kHz to 300 GHz
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FDTD

+ XFdtd PEEARIMIERE6/NE 12589275 ARIAE (cell), IXLEmIEET
Eéﬁ_j%%%ﬁw FX EepE R SR AT LA U P A HIE S

- BE75EERRZ 9Yee Cell, IBNEARBNRRIEA T R(node)F—4
TRARRBEXYZIESFIEH— S AEBZ SRR, 2EHARN

ZHmR, N TR ARRN=/NSOFEI AL MG s 2 N \
= s s ‘N © —PEKR Yee Cell (A X _EE A #7
r':TJ / ﬁEHﬂET\I—\__‘\jﬂ:FEEP’UO (HFEZ(E)HE

« FR— g iARcellfg1 240 2Bz (mesh edge) =—CRIMIIN_EA1HLE
M, DBZERATLIRARMH, ARAREMEHEENAEE .

+ EGeometryZ— M EHEDTTHY, FIRISEICEMEEINA—ARRK
Y, A= F.

XFdtd Zl| 43 89 = 4R 4%

IR © B {EERHY 2021 www.renkangtech.com =] 5=".ronescence
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« SB7HRAY XFAtdSMRIRHERIASSEE BanR ERTE (time step) X\ B2 KRESMERIREMIZRT.

« 5 HEEEBEERIAVENERIE |':|j %F\REEWEZ LATHUERRELS, BEEREZ(VEEMEENE, FrLAMRS iR
B AR AL e TE e e B SRS, BRI R

E.l'd—l-m\—.r
« ME(cel)BKESHLUAR, HEFKHN— P TEEEToZ—IKIK, XFAtdRIBUAMER159Z2—.
« ATRIERIPELIRREMFTAINTG, FRLANBEE BEEHaEETIhES

« HEEHIARERTE] QLEW*&ZE E‘ii‘%ﬁ?% RERFZAGERRIEEITE, BITWAKE, KERE, 18K, X
MaEXFdtdAYITE 5 1211

- 2% F: K Yee, “Numerical solution of initial boundary value problems involving maxwell’ s equations in
« isotropic media,” IEEE Transactions on Antennas and Propagation 14, pp. 302-307, 1966.

RAXErE © B {ERRHY 2021 www.renkangtech.com ™| cv=rrionescence



Material

- XFdtd AILUEREITFS A ISR R TR, SRR EEIEAZTHN— BN, EaREH,
BLENTE FRIRERHEMISHINENE, EEXIRRBROEAEEI I ERFEFINRAISLIL.

- MBS ERYSEESIN(PEC), MNMEBREPEIRRAZFRIBERE, EUMHSZSMEXFdtdER A LIz
A, BPILBENEMEZMIME, XFdtdEHEMAEEERE, BPaLIE/RER.

- MRHYEE, BLANRDFEHERLUSTRE.
- E—MEER, R EARRNMERILBEERX S, BrILEME ERTXEIEM.

- WRERTAHIIEHEIE IREMFIXFdtdZ BEE I 2 MBI ThE.
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« XFdtd BJLAKERD A=NER, HFFREGUI), 1TE5[2(Solver), #HdEEE(Output) X=MEIR
BRFNERIHAARL 7 KGN TIERFE,

- BRRAPXYGUIEIASEYL, GUIBEZ FEIKFINAS, Solvers NIKsISH T E £kt B
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View and Post process

/ OUtpUt database

AP BETEHZE 43 NCADIZE
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o HEE(FRVRENERKIE, BEXERMIUL, RIHERE, SEWEEHTLIEE R EfaiREIEERREL,
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1. JUEREY/FHER
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XFdtd Overview

e XFdtdFrREWindowsEiLinux{FIlZFe, MEIIRMEATRIEEEIGUI

o XFdtdiY=%T{FANRIEE B HmeO0penGUEEHNE NG, ATLENAFIEAEIRZE-RAYLT
S, FENEFREBSRFRAE

o XFdtdfUSZIHERCUDASREGPUSHTILELTE, FIkzENzrpkisENvidia CUDARRHIBRaR
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o ITIRAFEXRUSHL, ESEENTHEEtERE
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. %SEthdT EELT2EW, KESEENGRREREF, BPIEEERENTUHRRESRMNS, FENGERRAIRETENE

- BIESKER ->IGFHEF -> RIEWNE i‘i:f,—?sXthd WHYRIEFAR, EXMIREPTREE.
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_f_,“ @ Set Visible Sheet Body from Edges 2 [§) 56 NodalWaveguide 4 [P.. New Nonlinear Capacitor Definition "' 5 % Enabled
b 5C<'> Set Invisible Sheet Body from Faces % External Excitations ft3 New Diode Definition ”j‘ Exte @ Set Visible

4 B Material » |4 Wire Body @ static Voltage Points [7] New Netlist Component Definition fﬁ Ctat .

5 @®s o 3 . 2 <@ Set Invisible
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5 @ Conducting Block @ Prism T | # Properties..
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: < Helix 7
7 & Substrate i ... .
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" Project: 4G_and_5G_smart... =

= i Parts
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5 | Yagi Element 2
5 | Yagi Element 3
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o [ Far Zone Sensors
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- Far Zone Sensor XY
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-[ ]! Definitions

[EQ Materials

:_El Circuit Component Definitio...
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e[ T FDTD
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I"I Schematic
g Scripts _
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:
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- EIhRE

EAVASI LI
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Nz, JRiE, M
TR,
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bFar Zone Sensor |Far Zpne
bFar Zone Sens...
bFar Zone Sensor |Far Zpne
bFar Zone Sens...
bFar Zone Sensor |Far Z]
.Far Zone Sens...
.Far Zone Sensor |Far Z
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Export to CITI file
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Export to Text file
Export to Matlab...
Export to CSV...
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Export to Optenni Lab
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- XFdtdfEiRIT £ "W AUR(ESE, APRRERETEVERENESR, AREUAERBGFEE, EEEASH
B PSR ERRIE, AZERIBRIEERSEIIXE,

. E);J_Ijgéﬁé EFRREL VIR RETY, BESE, K, MHES, ERLELRAENNIF, 1T LERISEER
5

- BPALMEXMNME(ERIE SMKEREM- > #78- > - > 2814 > B- > WIiS- > sensorfYE I IRF I 2 E R, SR BTREH,
BRI ERESUIFES.

- ERESEIRIER 7 RENERSEE SHIASHIREASRITRREEREN, XFddREraRgEs, | BREEn
FEERS LA LIERIRR, IKRRIRMEIEREL,

= Graphs

& + XFdtdehay IR/ OKERAE, =1 Gain vs. phase shift

[d Groups
s A Shorteut Group 1

i Copy Invalidity Message
L Paste e

& . XthdEIJEI’Jﬁ—ihi E AN =
IREIBIE, ANATLERITIRE.

- LS EEXESEIREBEREFEEAE
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File Edit View Macros Help

SEEDC

PEH%OQUILES
"= Project: Unsaved Project .\
3 i Parts froject: Unsaved Project [Model] has no material assigned to it.
5 8l Model '
Circuit Components
*4 Wavequide Interfaces
% External Excitations
@ static Voltage Points

°ﬁ@iﬁ%ﬁﬂ%ﬁ%§hwiTE

O MaterdlEdior
& Name: New Material T

Electric: lsotropic +* Magn
Electric | Appearance  Physical Parameters | Notes

K Geometry Tools  ~ | = Create New.. > “ Modify..~  ® B Type: MNondispersive
Entry Method: Mormal

Good Conductor: Aufomatic =

{orrection

gad) R, NMEIEAsGH =1 - BTN EEST Name: New
q:lﬁ e 1 Z_Hb 175 7‘: % ﬁ_ﬂ:* J: E _J_ _1:%' Z:E\E&E_ﬁg‘w . &Elecmc: [sotrop * Mam
- RAINMFEE=AFE SIS LR Electric aTance ical Parameters o
B, IR ER AR, BT T B
KB BRSRIETE, Tope: o

surface Conductivity Correction
Conductivity: 0 S/m
millivity: |
X [Infinite Dielectric Strength

- BIEd/R, EREALL

éL*gio Dielectric Strength: |inf Vin
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« L0, wRBHGEER BRIUARIEIES FRISEE,

+ Rt E SRR RIS U1 . PP, BEESFRENAES AT ARERTS.

R

Type: Name: New Material

= Magnetic: Electric: lsotropic = Magi
cal Parameters | Notes Electric = Appearance = Physical Parameters | Notes
Type: Nondisparsive

Type: Noadispersive
Entry Methed: Normal Entry Method: Normal
Good Conductor: Antomatic = Good Conductor: Automatic =

Surface Conductivity Correction Surface Condunctivity Correction
Conductivity: Conductivity: 0 S/m
elative Permitlivily: ; ittvity: |
X [Tnfinite Dislectrid Strength

X Tulfuite Dieleciric Strength |

Dielectric Strength: inf Vim Dielectric Strength: if ¥/

© WEHES GRS . RHERIERES R . FPIBER, RAIRTR
S, KE=pI7 RAEEHIE, SRR SIEH.
HEXINERREL. EE(EIE
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XFdtd FHF5RmE (7.10)

“s Unsaved Project - XFdtd 7.10.0.1 (64-bit)

XFdtdRYERA IR EIE FEE S A
NI,

ERADRIRMAEERE FRIEER
PRI LTI AR,

- FERNEFEMNZERXE, BFRE
EEXBHSIERIF,

©  BRALRIR—EINeE IR RENE
REVREEHE,

Project Tree

File Edit View Macros Help

“» Project: Unsaved Project
I Parts

“= Circuit Components

s Waveguide Interfaces
#, External Excitations

@ static Voltage Points
b © Sensors

2 Ports

=l Near Field Sensors

* Far Zone Sensors

@ SAR Sensor

@ SAR Averaging Sensor
@ Thermal Sensor
b | Definitions

S Materials
L—‘ Circuit Component Definition
M Waveforms

Sl Sensor Data Definitions
b [} FDTD

@/ Outer Boundary

B Grid

& Mesh

4 Schematics

}*; Scripts

=] Graphs

ﬂ Groups

PPREIRIF B0 SRR

BMHERITR

Ready
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b/

View

WGeometry Tools ~

B EEI X

o Create New... SnModify... v @ [Boolean... ~

mﬁg [‘Name: Unsaved Project
Project Path: <Unsaved Project>
Frequency Range of Interest Notes Display Units Advanced

This setting controls the frequency range of interest for this project. This frequency range
allows XFdtd to automatically provide some simulation parameters and output formatting.

Minimum: 0 GHz Maximum: 10 GHz

L]
)
ssistant

eometry

B) g

imulations

esults
arameters

cripting

ibraries

ditor
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XFdtd FHF5

File| Edit View Macros Help

‘g New Project

@ New Project from Template...
[ Open Existing Project...

== New Window

Ej, Save Project

Save Project As...

Save Project Copy As...

«# Close Project

4 Import

® Export

Manage Project Templates...
< Create Project Archive...

(© Recent Projects

€9 Quit

3l

TR A

« File3g8, MBEESAR
SHEIE,

Edit| View Macros Help

T e ) ) 7 T

LYW W ™

D Undo
¢ Redo

& Cut Ctrl+X
. Copy Ctrl+C
I Paste Ctrl+V
¥ Recursive Paste

[ Rename...

I Delete Del

# Properties...
# Project Properties...
Application Preferences...

Edit ke, S, FRIBLARIR
H.

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

*) 8x8 Patch

Beamforming - XFdtd 7.9.2.3 (6

Edit

View

Macros||Help .

| View | Macros Help

|®® Parts List (All Parts)
a¥ Assistant

@] Geometry ﬂ
() Simulations g
SI@J Results .

@ Parameters

| Scripting

u | Libraries

rariide Intarfarac

View X8, BR5ERENE
EINREE .

w | Macros| Help

| No Macros Available I
| T I

In| =N 4IGIE Iy
Macro3zea, ERFEPEAN

197=18< (macro),

4-bit)

FREARNERS

ng - Xkdtd /.9.2.5 (b4-bit)

Help

{if What's New in this Version?
!Q Licensing...

4% Contact Support

}¢€) Reference Manual

€ Users Guide

g Scripting APl Documentation
Command line Options...

s % About XFdtd

ac

* HelpxE&, HFMEXHEDIE
IR,

r
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XFdtd FHF5

© BY—EIRE

- BETRFPBEEREL
— TR, -

© AERENIRE, —»_»

- FEREFRNIEL
ERERERRIINE,
X MEREERT R,

- BIEBIGEFR, «

. BIESNMNEE— |
FESEHEES.

« XAIEE=EO.

\

. BUTENSHER |
)

\

File| Edit View Macros Help

R EITSRE

‘g New Project

New Project from Template...

\‘“‘ﬂ. New Project
‘@ New Project from Template...

™ Open Existing Project...
== New Window

K=} Save Project

Save Project As...

Save Project Copy As...

||*# Close Project

4 Import

¥ Export

Manage Project Templates...
"= Create Project Archive...

(D) Recent Projects
€3 Quit

| Open Existing Project...
I T

T

FAEIRSZAIXFAtdFE L, FRSETEAIAL
FRERIE I TRE, L IHRENT

M Export
Manage Project Templates...

4 I"I! "S"’ Create Project Archive...
() Recent Projects

€9 Quit

4y CAD file(s)...

» |4y XFdtd Version 6 File...
4y PCB
4y \Voxel Object

» |4y From XRCS...

4y Numeric Dataset...

T—ITF A,

Manage Project Templates...
='S~ Create Project Archive...

D Recent Projects 4
€9 Quit

)//

b —

\\\\\\\$- FRSmmIETT

2.

Fl e = e

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Parts...
To XRCS Project...

S

© BEHSHICADIHE,

[3) XFdtd - Manage Project Templates

Templates Details

Description:

completely empty project.

Delete ] [.\Ink\: Dcl'uu]r.‘ [ Replace ‘ Create New ~

« RENEETEER,

« S ACADAYELZPCBIRIT SALEIMER M,

[BUILT-IN] This template provides a

Close

r
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XFdtd FHFR R Eigr

File name:

__/’ Files of type: | Spatial ACIS (*.sat *.sab)
¢ Import W@ CAD files).. — o
:’ E)(port 4 _ﬁ XFdtd Version 6 File... Modeling units are known
[~)] Manage Project Templates... / |4y PCB < ||
‘{w Create Project Archive... 4y Voxel Object AN

N
(D Recent Projects » 2 From XRCS...
9 Quit Numer\ic Dataset...

© SASnpISTVEIESHE, SHISSEH
=

- S AWaveFarerfXRCSIEEIEHY,
Hai(20215:9 B ) &ERNIAARTFIL

v L >

All supported formats (*.fdtd
All supported formats (*.fdtd *.id * mesh *.idm)
XFdtd Version 6 Project (*.fdtd)
XFdtd Version 6 Geometry (*.id)
Mesh Object (*.mesh)

XFdtd Version 6 Material Library (*.idm)

BEEE(N): v

. B AP XFdtd 6RINE SR EER T
XFdtd 7hxIR B 3,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

This option does not read the geometry to determine its extents
before displaying the Import Options dialog whenever possible.
Do not select this unless you already know the modeling units of
the peometry being imported.

4y CAD file(s)...
4y XFdtd Version 6 File...

) ODB++
4y Voxel Object » 4y Allegro .brd

4y From XRCS...
4y Numeric Dataset...

g

4y CAD file(s)...
4y XFdtd Version 6 File...
4y PCB ’

£ Voxel Object »

4 MMF (*. nmf VariPose Format)

Spatial ACIS (*.sat *.5ab)
All supported formats (*+--iam *.dxf *.stl *facet)

| STEP (*.5tp *.step)
Pro/E (%.prt *asm *.prt.* *asm.® *xpr *.xas)
Pro/E- Assemblies only (*.asm *.asm.*)
CATIA v4 (*.exp *.model *.session)
VDA FS (*.vda)
CATIA v5 Product (*.CATProduct)

]
Spatial ACIS (*.sat *.sab)
[IGES (Figs *iges)
CATIA v5 Parts (*.CATPart) @

© SAXFdtd3ZF FHICADIETUIAS

« S ANODB++8RAllegro fbrdi&=
PCBIgIT3AY

4y From XRCS...
4y Numeric Dataset...

4y ICRP Adult Reference
4 NICT Model
4y Virtual Population

© SASHHGE(VoxeHIEXS, ERATESA
Variposet&z{ AR IIEES S A
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XFdtd FHF5

Edit View Macros Help

‘@ New Project

@ New Project from Template...
™ Open Existing Project...

== New Window g
[5) Save Project

Save Project As...

Save Project Copy As...

% Close Project

4 Import »
/|

™ Export v
Manage Project Templates...

= Create Project Arch\'ve.\

() Recent Projects ’
€3 Quit

Fa S

3 e

* JEXFdtd TAES I BRI ELE XA
7. mHiEIlA.7z,

© BEREAUERNINBEEEAN G
3k, NMIGEREEZZANE, WX
EESRE, HSATAESRK, AP
B LANIXIDSREEE E 4 AR A,

R EITSRE

TEREHE(N):

FEIREY(T): [Spatial ACIS (*.sat *.sab)

0 Parts...
To XRCS Project...

Manage Project Templates...
='3-.v Create Project Archive...

@) Recent Projects 4
€9 Quit

 BXFdtd TREPRIEAEEHSE.

“g XFdtd - Archive Project

Spatial ACIS (*.sat *.sab)

IGES (*.igs *.iges)
s STEP (*.stp *.step)
~ BREAHR CATIA v4 (*.exp *.model *.session)
—w==tomponent 7 |CATIA V5 Parts (*CATPart)
< Component 8 SDTXLF((*’.‘SdU)Zf)
&+ Component 1 OBJ (*:obj)
@4 Camnnnent 2 STerrT7AT

The Archive Project dialog helps users share their projects with Remcom Technical

support for troubleshooting.

Project: (G:\REMCOM\XF samples\8x8 Patch Beamforming.xf

Archive: G:\REMCOMXF samples\8x8 Patch Beamforming.xt.7z

Password:

Verify PW:

Browse...

4

Browse...

X Project Files
All Project-related files will be archived.

- AEETEAREREXH.

X Simulations

@ All Simulation Files
Solver Input Files Only

X 000002
X 000003
X 000004
X 000005

Select All Select None

i :

o

X Show archiver output

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

© REFEFEXEIRTRNER.

MRBIEESHETM, EERECADI
B, FRBASBERRIRE.

BN THEMREET

EEESESMERHETE Y, NtEEESIY
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XFdtd A5 ESE

Edit| View Macros Help ) @ ° G
O Undo . FIFRfEfIundo/redolby, SANFFRE LAY
¢ Redo undo/redo IR,

- BIRRAFIEERATIE, 2R, K, NS, Cut CtrleX
WRATLANGREERIR(E, SiEEZDelete . A . BUR, 24, M SRR, thAETE
. Copy Ctrl+C —>  ERATHEER, WEESERIEE.

b Paste Ctrl+V

IRERPISERNEG, & K, ¥RES
£, ORILANGHEERRE, BERIRAR.

H .
4 Recursive Paste . BRPEROTE, B B, HRENE,
T Rename —> BALINGHRERE, BEREF2 .

‘W Delete Del
X Show License Window remplat T
Results cl XI S| - H
es (;.;m N uments\Remcom\XFddvemplates| | Browse. . / P ro p er tl o5

) XFdtd - Application Preferences x

Mt f— —— = "2 |

General | Interface | Modeling | Graphs | Simulation | Compatibility | Exterf <[

X Check for Updated Results

.
X project Loud Macros Menu
Minimum Plot FFT Size: Macros Folder(s): Default
3768 15) 2 . .
S\Remeom\XFddiscripts\menuimacros| | Brovise... , P r D _J e l:t P r. D p E r tl E 5
ann

| ]|l ) — « FIFFProject Properties &, XHEF BaiiE
e e 3 Application Preferences... 1’%1%% ﬁﬁ@%’?&iﬁ%o@ FRFERR

5 % Transparency Algorithm: |Z-Sort Only Nice
Text: [ M [12 12

DW::““ = On-screen Display: | RiPE=
[Cortmbrimye] « FJFApplication Preferences &, X¥XFdtd

e o fFERMIRE.

r EVER-FLORESCENCE
TECHNOLOGY
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MEdit3EfgProject propertiesiEIFTHHY

Project Properties Editor& O a] LAXTFF BRiiE

ENIREHITERMRE.

Project Properties Editor EOH2RF#EHA
XFdtdjg5—"M %ﬁlﬂ P& TERTE
B EEFRIREE

« BEAXFAtdEENARIGEIESS TH—D
project properties Editor B0, FFHA
LN BB IRIRE.

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

hp & Name: |8x8 Patch Beamforming
Project Path: G:\REMCOMXF samples\8x8 Patch Beamforming.xf

Frequency Range of Interest Notes Display Units Advanced

This setting controls the frequency range of interest for this project. This frequency range allows XFdtd
to automatically provide some simulation parameters and output formatting.

Minimum: 26 GHz Maximum: 30 GHz

« Project properties Editor &, FFR]
AN EEIFHIRIR E.

«  Minimum 1 Maximum B MR ER
BRSTESEE, #IAPEX WA‘/Fﬁ,m
ERsBESRE TR, HifER
—EEEAYS.

« Minimum ﬂ] Maximum tBeJLAtEE, 3B
XFdtd@e#H TRmREE,

Done Cancel

TS E

“‘19. & Name: B8x8 Patch Beamforming

Project Path: G:\REMCOM\XF samples\8x8 Patch Beamforming.xf

Frequency Range of Interest Notes Display Units Advanced |

. I\Elaotes WH, AFPYLELSTEXTRE,
WihA,

EVER-FLORESCENCE
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"‘?y & Name: |8x8 Patch Beamforming
Project Path: G;\REMCOM\XF samples\8x8 Patch Beamforming.xf’

Frequency Range of Interest |

Show All Units

Notes | Display Units |

Unit Se

Ad

nced

: | Custom

Angle:

Angle Per Unit Length:
Area Power Density:
Capacitance:
Conductivity:

Current:

Efficiency:

Electric Field Strength:
Electric Potential:
Frequency:

Inductance:

Length:

Magnetic Field Strength:
Magnetic Conductivity:
Permeability:
Permittivity:

Power:

Resistance:

Scalar Per Unit Length:

Time:

degrees (', deg)

degrees per meter (/m, deg/m)
watts per square meter (W/m"2)
picofarads (pF)

siemens per meter (S/m, mho/m)
amperes (A)

Percent

volts per meter (V/m)

volts (V)

gigahertz (GHz)

nanohenrys (nH)

millimeters (mm)

amperes per meter (A/m)

ohms per meter (chm/m, 1/5/m)
henrys per meter (H/m)

farads per meter (F/m)

watts (W)

ohms (ohm)

nepers per meter (Np/m)

microseconds (us, mcs, usec)

Cancel

I

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Unit Set:  Custom =
E— O] |

XFdtd Default

SI Metric

Gaussian Metric (CGS)

gm) 1S Customary .
fm*2) -

TR AR BA A

Display Units i, FAFPALAEXINIZESFYEENE
H_?E{ﬁo

R RILMKIR SR B B A R R B R L
HATLANUNIt Set SREAIEIESFBAMIRERS, MXFdtdik

RIEMIRRE, HRAHFREFNESERESH
B,

r
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MBEERZSHIRE

FOTDEZEAHHAYS L, YEBEEME
LREERTEZSM, timestep(BT4)H
XFdtdepRd[EREHAYER, AL
MR E T AIRTIE)EIRE.

"‘Fy & Name: 8x8 Patch Beamforming

Project Path: GAREMCOM\XF samples\8x8 Patch Beamforming xf

Frequency Range of Interest | Notes | Display Units

XFdtd%*ﬁ?%ﬁﬁ%&’fﬁ*#%%ﬁ%%{#ﬁ%\
H— 1 EERATE (time step), BERTEZ

Timestep

Use Custom timestep multiplier |1

MA— 1 BERISE (parameter), FF
T BEEHEEN,

XACT Accuracy

Most Accurate —, Fastest

XACT timestep multiplier: (.7

Custom timestep multiplier 2— 1M NF

0.01ZE1Z/ERIZSEN, RFAILMERXA
SHICI L), SMERLNERR
ERBE, BNOSHAFER L N,

SEnsors
X Use Automatic Time Domain Data Sampling Interval

Time Domain Sampling Interval: | Automatic

~Advanced

New Part Modeling Units

Units: millimeters (mm)

/'

Gridding

Enable PrOGrid grid regions by
default for newly created objects
of the tollowing types:

X Parts
X Circut Components
X Wavegmides

—

XACT mesh2 XFdtd BIREFZMIEINEE,
AILAEKISRY, B IFEZAIMISIER,
BE L RIESCAR EIEEM, IINAYRTS
SRR EtBEEAN, APRILUH—E 48/

New Part Faceting Properties
Faceting Quality: Default -

Surface Tolerance Mode: [Relative To Body Diagonal [+

Surface Tolerance: [0.002

Normal Tolerance: |30

XACT meshpt&XI AR R EH E
fBE, EAMEROT,

%

ECT AR EIERIRE, APALULINIER

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Done

© REEVHFHIEOARNR T 8L

ENHROT, EBESRMLANIKSIES

FEFIPrOGrid & EEIRHE IS THRESEEI%>
RIRIAIRLE.

FRFEILARIRRE RS EESensorF il
IRERIT S APREE AT S R m L TR,

4, ANIETBEEIIEINE A E FRIRHSNRIEE,

F RN EREL R

Cancel

r
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RS

e

Edit| View Macros Help

D Undo

1@ Redo

# Cut

1. Copy

b Paste

W Recursive Paste

[ Rename...

Il Delete

# Properties...

# Project Properties...

Ctrl+X
Ctrl+C
Ctrl+V

T

Del

p “w XFdtd - Application Preferences

© BRUTERGE, BE

X

s licenseiRBE.

- REFEHBEREEER w
RN ZRIAYAELESR.

© WMREEATNAYE,
EASwMER, AFELL
FENEN.

Application Preferences...

WA~ B ]

Minimum Plot FFT size

I_ .

Edit - > Application Preferences

XK, WRHHITERIRE.

R ES RN RIS el A

FRERIINIAIHERLE,

RIS R R
PR R TSR AT
LRRIFFTA/N

File->Recent Projects #ig1Z

/

General | Interface | Modeling | Graphs | Simulation = Compatibility | Exter[zm
Startup Templates

X Show License Window Template Folder: Default
Results \Documents\Remcom\XFdiditemplates Browse...
% Clear Results on

Project Load Macros Menu
Minimum Plot FFT Size: Macros Folder(s): Default
32768 (215) |5

¢ Check for Updated Results s\Remcom\XFdtd\scripts\menulmacros Browse...
Note: A change to Results Updating Screen Capture (Ctrl+Alt+F11)

takes eftect the next ime XFdtd 1s

started. Capture Folder: Default
Recent Projects ments\Remcom\XFdtd\ScreenCaptures Browse...

Number of Recent
Projects to Remember:

4

HEREFFEFEHE.

© EEAEESAESHIGERX
(RIFIRERJINISIA,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Export/Import Preferences

Export Import

Rendering Options

Transparency Algorithm: Z-Sort Only Nice
| NIVIRE
| IV

Text:

On-screen Display:

+ General TU@E, BETLL

BEEFERRARE.

Undo / Redo History
Limit Undo history size to |5

a4

Clear Undo History Now: l

Cancel

- IBERFBEENXFdtdRERE

HRESIR.
1BERIES (Macro)FE&F,
AR SCREAVER R,
XFAtdeT OB 3 S 7 R A
ThEel Feek Bk,

TERE e E B IS .

BT SERRELUR T

7P, *
OIS BB R
(PEHE

REICRAPERIEME, 0F
FBF Undo B9)%#8.

5 RERAJLIEHERIRISR, AR

AILIBITIREXTEE.
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e

“) XFdtd - Application Preferences

ped

. DT, WHDT. WEH
| mEastEE,

o METHRIYD 1;_1:(2; 4, %%’fq:':\ General | Interface | Modeling | Graphs | Simulation | Compatibility | Exrerm
7“7_]' *SI-%) Ej’ P roject treeE’\J}i Object Editing Workspace
.| Edit Name Ezo [~ €— €w Item Action: | Edit Name I @ Show All Tabs
None Open Properties in New

Edit Name
Edit Properties

+ None, BRMN, BZEIIA

« Edit Name, ¥{4BFRERINNE, FIFE]
PAKIZ

- Edit Properties, HHEX SR EE

©  BRPNREABRNSIREENSHE
IEF IR, FT—RENREGRES
KB PRISEIR E R

© BPYLEXDEFEFEXMER, ik
FEEFRE.

© BRPARELETFIEREFER

#RE.

Window When Possible

Show Only Active Tabs

below allow you to clear this information.
Clear Saved Layout on Restart (once)

Clear Saved Layout Now

Don't Show Tabs
Layout Appearance
Layout information is automatically stored Application Style: | Plastique .
when XFdtd exits. The checkbox and button = =
Button Layout: Default =

Note: Changes to style and/or button
layout take effect the next time XFdtd is
started.

- IRERENERINR.

Information

Show Full Precision of Value for
Expressions' Tooltips

Show Process Id in Window Titles

Gridding

Use Simplified Grid Specification

X When Possible

FBFREIMHERIRE.

Cancel

IRINFFE © B {fEER4Y 2021 www.renkangtech.com
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“ XFdtd - Application Preferences

General

Default Appearances
Part Material

Interface |

Modeling |

Fixed Point

Sraphs Simulation

Cutting Plane |

Parts without a material assigned to them will be
displayed with this appearance.

¥ Draw Faces

Draw Edges

Draw Vertices

- T, #E, TESFH®, F SFEXRE.

Face Color:
Gloss:

Specular Color:
Edge Color:
Edge Style:
Edge Thickness:
Vertex Color:

Vertex Style:

Vertex Size:

u
—_

Salid -
1

|

FilledCircle ™

| Compatibility

X

| ExlerEE]

View Options
Components: [
Waveguides: [
Background: [l
Construction

Grid: u
Mesh Slice [
(Free Space):
Markup @ =
Opacity: i
Invert Mouse
Wheel
Separate View
Tools
Smooth View
Transitions
Interact with Triad

Component Name

X when Selected

fix e

“s XFdtd - Application Preferences X

General Interface Modeling Graphs Simulation Compatibility ExlerEE]
Default Appearances By i o
) %) XFdtd - Application Preferences
Part Material Fixed Point Cutting Plane

This appearance will be used for all new Materials. If the General Interface Modeling Graphs Simulation

‘Aulomatic' chgckbox is checked, a unique color set will be Default Appearances

used instead of the Face, Edge and Vertex colors below.

Face Color: Part Material Fixed Point Cutting Plane

| Draw Faces Gloss: =——

Manual fixed points will displayed using
Specular Color:

this appearance.
Edge Color:
Edge Style: Solid -

Edge Thickness: |

Face Color:
Gloss: ———— 00—
Specular Color:

Draw Edges
Draw Faces

Vertex Color: [l
Vertex Style: FilledCircle -
Vertex Size:

Line Color:
Line Style: Solid -

Line Thickness: |

Draw Vertices .
¥ Draw Lines

XK Automatically Assign Unique Colors When Possible

Marker Color: [l

Marker Style: FilledCircle -
Marker Size:

Draw Markers

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

X
Compatibility

ExterEE]

“) XFdtd - Application Preferences

General Interface Modeling Graphs
Default Appearances
Part | Material Fixed Point Cutting Plane

The Cutting Plane will be displayed using
this appearance.

Face Color: [l

X| Draw Face Gloss: ——————10—
Specular Color:
Line Color: [l
X Draw Edges Line Style: Solid

Line Thickness:

- 2 RS, WBRURESRHBIRE

© BiRREAESFEXIRE

Simulation Compatibility

X

ExterEE]

View Options

Components: |
Wavegunides: |7
Background: [l

Construction
Grid: u

Mesh Slice m
(Free Space):

Markup 0 =

Opacity:

Invert Mouse
Wheel

Separate View
Tools

Smooth View
Transitions
Interact with Triad

Component Name

X when Selected

r
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*) XFdtd - Application Preferences

General | Interface | Modeling | Graphs

Plot Name Information

Project ID
Project Name
Simulation 1D
Simulation Number
Simulation Name
Run ID
Run Number

X| Project : Simulation : Run
Result Type
Sensor
Sensor Type
Domain
Field Type

X Misc Info
Notes

e

Simulation

“p) XFdtd - Application Preferences

General | Interface | Modeling | Graphs | Simulation | Con

External Queue Integration (EQI)

XFdtd provides capability to integrate simulation creation with an
existing queuing system for the purpose of automatically submitting
simulations for execution using that system rather than XFdid's
internal queuing mechanism. See the Reference Manual for more
information.

Priority: Normal -

X| Use XStream Acceleration
Number of Devices to Use: Auto =
X| Use MPI
Number of Ranks to Use: Auto =
Extra Queue Options:

Extra Solver Options:

There are no guarantees that the values specified here will be
applied. They are only hints to the queuing system. To specify
absolutely how to execute a simulation, it should be queued directly
with the external quening system.

. Graphs T, FBPTLIREMEEHRIGTE.
raphs A PRI . Simulation TUE, FBFETLURE XFdtd RSEHEAMIZ.

IRINFFE © B {fEER4Y 2021 www.renkangtech.com
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“ XFdtd - Application Preferences

General | Interface | Modeling | Graphs Simulation | Compatibility

Picking Tools

Starting in XFdtd 7.1, the picking tocls do not attach picked
points and directions to the selected geometry by default. To
attach them, press 'a' while picking. To revert to the previous
behavior, where picked points and directions were attached to the
selected geometry by default, check the box below.

Attach Picked Points and Directions by Default

External Queue Integration

Starting in XFdtd 7.8, determining the job 1d of the simulation when
canceling an EQI job 1s handled by the processing daemon instead of
being given to the daemon by XFdtd. This is done to further

separate and clarify the responsibilities of the user interface

and simulation handling. If you cancel an externally queued job in
XFdtd but 1t 15 not canceled from the job scheduler, check the Custom

Output simulation tab for a message about not finding the job id for « Compatibility TWE, FAFPALUEEXRIBARIE (7.1, AR 7.8)103EES 1t
the canceled simulation. If there is one, the daemon may not yet be RE,

upgraded. Enabling this option will cause the user interface to
provide the old EQI behavior.
Enable Backwards Compatibility for EQI Cancellation

r EVER-FLORESCENCE
TECHNOLOGY
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Macros Help
B Parts List (All Parts)

= Assistant A/

17N

 46_and_5G_smartphone_antennas* - X

Macros Help

SEZOS Il Bl & ko
“ Project: 4G and 5G_smartpho...
© Parts

- Circuit Components

dtd 7.10.0.1 (64-bit)

2B (View)

+ %D

Materials- Commercial Metals anc
Materials- Generic Dielectrics (C:/F
Materials- Other (C:/Program File<
Materials- Pure Metals (C:/Prograt
Materials- Rogers Corp (C:/Progra

Libraries e

Filters
£ Bundles
© Parts

#; Waveguide Interfaces Materials- Taconic (C:/Program Fill
Geometry KL # External Excitations ::":OY_SI
Simulations @ static Voltage Points b el

@ Sensors
Results | Definitions

2 [ Materils <151 [ Sensor Definitions

(@ Parameters

+ 4 schematics

+ M Circuit Component Definitions
™ Waveforms
'S Sensor Data Definitions

£3 FDTD

Scripts
= Graphs
[ Groups

Name Notes

£ Bundles
I Parts

- Circuit Compo...
£5 Waveguide Int...
#% External Excita...

Sensors
_Jl Definitions.

“ Materials

I Circuit Com...

No object libraries selected.
=

S List Project [v| &3 t t-|[¢5
Simulation Na || Sensor [*1 | Domain
All 4G Feed wMat...| | All

l

Sweep 5G anten... 5G NodalWav... | | Discrete Freque...
5G NodalWav... Time
5G NodalWav...
5G NodalWav...
5G NodalWav...
5G NodalWav...
5G NodalWav..
5G NodalWav...
5G NodalWav... .
5G NodalWav... =1
Result Type Sensor
Voltage (V) 5G NodalWaveguide 2:Pin
Current (I) 5G NodalWaveguide 2:Pin
Voltage (V) 5G NodalWaveguide 2:Pin
Current (1) 5G NodalWaveguide 2:Pin
Input Power 5G NodalWaveguide 2:Pin
Voltage (V) 5G NodalWaveguide 1:Pin
| Current (1) 5G NodalWaveguide 1:Pin
Voltage (V) 5G NodalWaveguide 1:Pin

B

& Circuit Components
%5 Waveguide Interfaces
#% External Excitations

= Component Definitions
{1® Waveguide Definitions

[

Cluru
Search: + |
|Result Type |
All

Attenuation C...
Available Power
Axial Ratio
Characteristic ...
Component L...
Current (I)
Directivity
Dissipated Po...
E-Field (E)
Effective Isotr...
Se™
Wavegt
Wavegt
Wavegt
Wavegt
Wavegt
Wavegt
Wavegt
Waveg(z!

Script  Edit Execute View

q:(:ét‘

(Type or Choose a Function]

()

imulation: .} FDTD

| 1d | Name |
000001 Swee...
<

Summary Notes

Simulation path:
Simulation status:

Run Summary

= N AR PLAE

Q00

[ ¢ 11| % Queue: Local ~ lation(s):

DateCreated
JBr +—A 23 15:07:02 2021

Status
Completed

v

Output | Diagnostics | Custom Output

D:\XF_Demo\4G_and_5G_smartphone_antennas.=
Completed

Analyze

Detect Convergenc

*Phase_Shift' = -120
28 GHz
93135e-08 us

0.5 301 chz

Contents Set: No )
¢: Enabled -

+ W B ®imor: ||e:

Name
fi timestep
@ Phase_Shift
@ ws
@ we
Ot
ou
©L2
@13
Qu
® Wb
@
@ss
@ s6
@ wi
@© lenag
Qu
© st
a1}

‘ Formula
3.93135e-14
0

0.1 mm

2 mm

0.01 mm
1.75 mm
1.15 mm
2.85 mm

13 mm

0.3 mm

2.05 mm

2 mm

.1 mm

02 mm

70 mm

33 mm

0.2 mm

o Create New...

D Geometry Tools '~

3.93135041...

@ Boolean.,

« XFdtdPIFREE—NFENAELD, BREFENITEX(REZBXR) EFLAEEL (geometry), BIA (scripting), 281

FEOA T IE,

* FAFRILAER View SKERIGEFEEIRE

XEFEO,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Value ‘ i
Simulation timestep in seq
0
0.0001
0.0002
le-05
0.00175
0.00115 Parameters
0.00285 &
0.0013
0.0003
0.00205
0.0002
0.0001
0.0002
0.07
0.0033
0.0002 b

Results

)
Scripting

Libraries

Os

0BG

.8 g
|

IR FEORIASIGC

Use this assistant to guide you through the
process of setting up a project.

Project Setup
# Edit project properties

‘St by SDRONING 3 T2 INNGS 1 he Project Properties.
Recommended considerations are

« Lo

+ View ZZEgYAssistant 1%Inay

A _EARYAssistantiZiEERA]
FFERER.

4 }EHF'_.]-L/LRE,\J%WE’JTE_;;llﬁi

SRR,

{3 Add Geometry

[0 Add Materials

[ Assign Materials

13 Specify Excitation

3 Add Sensors

[ Configure Grid

{3 Configure Meshing

{3 set Boundary Conditions
[0 Generate Simulation

[ View Results

EVER-FLORESCENCE
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B e

HEE TR

“ 4G_and_5G_smartphone_antennas - XFdtd 7.9.1.3 (84-bit)

File Edit |View| Macros Help

* o B Parts List (All Parts)
U |a@ Assistant

*y Waveguide Interfaces
& [#] 5G NodalWaveguide 1 [P..
5G NodalWavequide 2 [P..
22 4 5G NodalWaveguide 3 [P..
- [#] 56 NodalWaveguide 4 [P..
# External Excitations
@ static voltage Points
= @ Sensors
o) _ﬂ Ports
= Near Field Sensors
o™ Far Zone Sensors
@ SAR Sensor
@ SAR Averaging Sensor
i Thermal Sensor
||| Definitions
i M Materials
= ™ Circuit Component Defini...
= ™M waveforms
& sensor Data Definitions
= £} FDTD
|/ Outer Boundary

B8 aed
1 ]

« View EfJ Geometry, Simulations, Results, Parameters, Scripting,
Libraries ZEINA] LAY F B O B Sk

« XFdtdEBHAXLEEOERI T EHEE J:IEF' RERITIEX, Geometry
FEORASAWN, SEEDIFEX,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

€ foricon

o Creaie New.. =

oy T = i My~

Crcate Smatation: 370D [ Lecal Quenc: = 11 [
[ Name

000001 | Suwnap 56 antenrss with phase shifts

mala
i timesiep 19335012
@ Phase shit 0

L811150415... Simulaticn bemestep i secords

ol

CE]

S i o 7] 83
Svuiation Name
a

‘Smeep 5G antennas it

‘Snuation Mame

=] | Gweep 56 anternas with pha.
Sweep 56 anternas with pha.

Sweep 56 antenvias with pha
Sweep 56 antenvias with pha
s with pha

-la
Sensor Type
i
Circult Component
far nsor
R Steauhy-State Far Z,
Systam Sensoe

Waveguide Mods
Wavguide Node

Fesult Type
Nltage ()
Cumrert ()
Nltage ()
Cumrert ()

Effective lsotropic Rad

Realizex Gain
Directivity
Noltage ()
Cument i1

search; =

== Resutt ype
i

n.mmrmmm Aittemsation Constant

Awsitable Fou
Asial Rt
Characterstc Imped.
Compenent Loss

Raairon Efiency
heaizeagan ]
Sersar
G Nodaeguice 2Pin
G NodalWieguice 2Pin
5G HosaWmesnide 26in
5G MosaWimesnide 26in

odl Wavesuiide 17in
Wavequice 1Pin

Far Zune Sensee
Far Zune Sensor
Far Zane Sensor
Far Zane Sensor
55 Nodal Waveuide £Pin
56 Nodal Wavesuide £Fin

- BEEIIEHT, TIEXAIEMORIRERRNR
al, HREAZEEREN.
. g&l«,{% T EEG NMERERIEEIFIS
=i,

o5 Tile

= Cascade

EVER-FLORESCENCE
TECHNOLOGY



Misw Macros  Heln
T % G = ' '
O H4SQUGETAD | 6y pars List (Al Parts) |

" Project: 4G_and_5G_smart... b2
= @ Pparts &y Assistant
5 ;';éopper Ground Plane @] Geometry
Copper . .
@ _:J Modeling Sequence E Simulations No Parts or Assemblies are selected Search: ~
;' ;géc s Copp *[2 Resuilts c Name ¢ m | |8 e ¥ [0 Materil
I3y 4G Copper |
3 [E] Model‘i):es uence @ Parameters 2_| 9 4G Antenna 150 | A a [® |2 /Ml 4G Copper
) o e € . 1 | Copper Ground Plane |50 v v ] B D . Copper
= ’ 5G Array Scr|pt| ng ! | ! ! ! ! ! I
F : I 3 | @ Top Horizental 50 V" v o e D . Copper
5 | Yagi Element 1 . . ! | ! ! ! ! I !
o) ‘ Top Horizontal (D Libraries B! ‘ Top Horizontal 50 .‘{" .( ‘ .q:, .D L Copper
=) ’ Yagi Element 2 - 5 ‘ Top Horizontal 50 |V K4 ‘ |® D |a Copper
5 @ Top Horizontal 6 | @ Top Horizontal 50 v v | @ D 4 Copper
= | Yagi Element 3 7 | Conducting Block 50 A v L @ D & Copper
" Top Horizontal & | substrate 45 v v &% @ D . Substrate
3) Yagi Element 4 8 vagiEl t1 [ [ [ =S |- [
5 @ Top Horizontal _ : ‘f':z: El::::t 2 | -
3 @ Conducting Block ' X -
E C -- |} Yagi Element 3 & -
opper . |
18— PP . - b Yagi Element 4 @ -
7 2] Modeling Sequence - -
4 #] Substrate - | 5G Array |® -
- TR, AFNE/REFTHNSTNR
=374 O LT ST N\ E =/8 Eﬂg{EﬂEUIE\-
© TENFRERARSEHTAIEN, BOSMRIRSHIIRMBENFRET,
-VmwmﬁhﬁPMBUﬂ*Amm,Tuﬂﬂ SMHREBEL, AENERN, BiERISTURIEE,
MRERNEMEETE,

RAXErE © B {ERRHY 2021 www.renkangtech.com ™| cv=rrionescence



ETkTaay

HwsS

A

. BHEHR

. WIRBILEE

Selected Part: 535

*

7N

EEMTREN
BRI IRE X

EELTE
TERITE IR
BXiE

=z
EERAXACT . samm
locator

RETTEEIRE

FHERRIE

Search: = (X

/

FREAFE—FIRI i
=B RRE, A
PRI ZE=MER
A=A THE
FF. .

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

- b 5G Array

< Faceting Properties
@ Gridding / Meshing
&y Material

" Edit

|[— Rename...

. Delete

& Encrypt

R Add to Shortcut Group..

Del

e | Name | - ||I[ N B |‘/ > |7¥ / | ] / / Material
TR - v ” v | - ™ o R
1 | Copper Ground Plane 50 " vy " | & o P
o Create New
_- . Modity - _
4 |Q Top Horizontal 50 v v o e & € Check Model 'Jer
5 | Top Horizontal 50 v v o @ 4 Edit Feature per
4] ‘ Top Horizontal 50 e v a & ® Boolean » ;er "
7 | Conducting Block 50 v v 4 @  [M Separate ler
8 |# Substrate 45 v v o % & E® View Parts List ;tfate
B vagi Element 1 D Select Parent(s) |
% Vagi Element 2 D # Export to CAD File...
B® vagi Element 3 B <@ Set Visible
B8 Vagi Element 4 - @@ Set Invisible

- Sz, ATLIREIR

FRUSHEM.

RIS, TSR TSR
RiE, T TAOProject Treesee
TERAVERIE.

Parts List I2t— MNEAEFINS
4omie, BIERE, BFPOLRR
E’\Jﬁ:@ﬂﬁﬁﬁ?ﬁ'ﬂgﬁ:, HITEMYRE
TI1E,

MR ERENEEE T SR

EVER-FLORESCENCE
TECHNOLOGY

r



IRINFFE © B {fEER4Y 2021 www.renkangtech.com

SEHA—WISER S ARIE,

FEREEAIES M,

i FerteSSFrrayfrrerElementH TopHertzemta——————— Search: -
Mame 4 it i e 2 = Material /
| h
MName =

Name v Name v # Copper Ground Plane | 50 _ LS
Copper Ground Plane 50 4G Antenna 50 ' @ Top Horizontal 50 Search Type: j
4G Antenna 50 3G Array |- Q@ Top Horizontal 50 @ Simple
Top Horizontal 50 Conducting Block 30 Q@ Top Horizontal 50 Regular Expression
Top Horizontal '5{] Copper Ground Plane .5{] ‘ Top Horizontal '5{] Saarch These Fields:
Top Horizontal 50 Substrate 45 F) 4G Antenna 50 Meshing Order
Top Horizontal '5{] Top Horizontal .5{] 'x Conducting Block '5{] X Name
Conducting Block 50 Top Horizontal 50 'x Substrate 45 Meshing Priority
Substrate '45 Top Horizontal 50 T | X Material

D Too Horeontel 1™ PRI RIS LA
[ERBE RS © B TNEREBEHEIREE. . go%"—jtﬂ’ﬂ L FIEA BSIEIRRERE, JLUBAKE

IBEEEERR, #R, WigED

IiFr, POFEHLSCREZIIAN,
AONESIEALARIRRATH,

EVER-FLORESCENCE
TECHNOLOGY



Selected Pari: 53 Armaytagt Element 1/Top Hermizontal Search: - £
[ = Name v " m i i @ -+ Material
|
el e 5 I —
& |§ Substrate 45 V"
ER x Copper Ground Plane 's0 " Selectad Assembly: 56 Array
21 4G Antenna iso i,«‘* £ | Name | ¢ i X \
5 | @ Top Horizontal 50 v 1 |[# Copper Ground Plane |50 v v
6 ‘ Top Horizontal .50 . v 2 li 4G Antenna .50 . v .(
7 .ﬂ Conducting Block .50 . " 5 ‘ Top Horizontal .50 . i .(
- b Yagi Element 1 |- . 6 ‘ Top Horizontal .50 . v .(
b Yagi Element 2 |- 7 @ Conducting Block 50 M v
- | B vagi Element 3 8 :I Substrate :45 v :y: '
P& Yagi Element 4 - 3§ Top Horizontal 50 v
- b 5G Array | 4 ‘ Top Horizontal .50 . v
E] ‘ Top Horizontal 50 . . - |} vagi Element 1 |- .
4 ‘ Top Horizontal | 50 - - . . .
. S;g"FJ:{ZEEﬂe\#EKﬁ Bc&Fixed Points &R IR EHRF
- BN EREESHE ARSI ENMEZ SR EX EHE. - MR GFixed Points IRE, ZANFERYE.
- FTARNFRTEREMRISE, ﬁEM%Taﬁa *© APRILUERINME B L —RIAZ G2 Bt .

© ARFALMBENMEEEEA L —RIJEZ G2 B A,

RAXErE © B {ERRHY 2021 www.renkangtech.com ™| cv=rrionescence



Selected Part: 35 Array/agi Element |/Top Horizontal — Search: - [
[ = Name * || i g Material
c Name ® il i d, o8 © B — R ERRI,
2 & 4G Antenna 50 .f"' _f’ ﬂ .
3 ‘ Top Horizontal 50 A v a _
1 || Copper Ground Plane |50 A v o ‘ O . IWEHREDielectric Volume
6 | @ Top Horizontal 50 = % £ | Averaging I ERI—RR7 EIIARITE,
7 |# Conducting Block 50 A v ‘ _
8 .,T,' Substrate 45 v v _‘% a o EMEFEBXFdtdAYXact mesh, BILA4IEEZRY
4 | @ Top Horizontal 50 Aa v ﬂ | ERAZRE.
5 | @ Top Horizontal 50 A v :‘ -
) X . WWEMAHERXFdtdAIXact mesh, AL EIEELMNSIRTZRIE,
- T EKEEEAERANISERHR, @ % tRASFRCDielectric Volume Averaging i,
- HEFERSHARRE. t
- APALUEENMEEEIEALL, —BifEZ eSSk,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

o AWUBHFDRIE, ERIE 2L

F4, Frg=Efree space E7E,

EVER-FLORESCENCE
TECHNOLOGY



L HEIE N 7|<

Selected Part: 53 Array/Yagi Element 1/Top Honzontal Search: - £
& Mame 4 I i i e = -+ ] tateriat
£ | Name [¢ | |8 L . '

1 |& Copper Ground Plane |50 v v | @ A
2§ 4G Antenna 50 | I¥; o @ £ | - E I £ L |® I

b Yagi Element 1 ' ' 1 1 & 1 [ Copper Ground Plane | 50 v* v o e > o |
_ ; ~ | _ | _ | . |
4 ‘ Top Horizontal .50 . Y l\f’ ‘ '@ 2 .i 4G Antenna .50 ! A .( ‘ .q} .( .[
| B® vagi Flement 2 I ' 1 1 S 3 @ Top Horizontal 50 v e o @ I
5 ‘ Top Horizontal 50 v v ‘ @ -~ b Yogi Element 1 I | | | |® [
B Yagi Element 3 I ' 1 1 @ 4 | Top Horizontal 50 v v o @ I
6 ‘ Top Horizontal 's0 v v ‘ @ = h Yogi Element 2 I | | | | . [

' . [ [ ' ' ' 5 Top Horizontal 50 v v @ [
Bvagitemens - | | | @ @ TopHorizontal | | | L T T
7 |# Conducting Block 50 v v & @
B8 s Amay | | | @ . TR R RAERIRE ocatorkER)
3 @ Top Horizontal 50 -~ v o @ - 2{KEBBE—Mocator,ZMocator, KigElocatorE&HHEF, KikElocatorfIiE
8 @ Substrate 45 v v % Le | /Rﬂﬁ:ﬁlﬁ:r:_\lo L

* Locatorz FREEELETIFIR,

© BT EREEHERRET.

@ | @ | v [ v
. WEHET, . HERET © WEFHBEZ NMocatorfliE. . wEHAHE— MocatorfiE.

RAXErE © B {ERRHY 2021 www.renkangtech.com ™| cv=rrionescence



L HEIE N 7|<

Selected Part: 5G Array/Yagi Element 1/Top Horizontal Search: ~ [
= Name $ m F i e -+ il < Material
]
v I
-+ ] [ = Name & /I & - @ -+ <l i Material
c i 2 & 4G Antenna 50 e v o @ D Ml 4G Copper
.|-| 3 1 |# Copper Ground Plane .50 | v | v ‘ .@ .D .1,, Copper
.M ., | 3 @ Top Horizontal .50 | v | v ‘ .G} .D .1,, Copper
.[;- a 4 ‘ Top Horizontal .50 | v | v ‘ .G} .D .1,, Copper
.[;- a 5 ‘ Top Horizontal .50 | v | v ‘ .G} .D .1,, Copper
.[;- a B ‘ Top Horizontal .50 | v | v ‘ .Q} .D .1,, Copper
.[;- a 7 .3;' Conducting Block .50 | v | v ‘ .G} .D .{, Copper
D ] 8 .3;; Substrate a5 . v . v ‘% @ D .ﬁ Substrate
Bl Vanl Clamnant 1 e

« R TITEREBESHERETRRER. o R TNEKEEEHRIETREEE.
C: BFERE

D: EIAE

H: %A%/E%’é’

RAXErE © B {ERRHY 2021 www.renkangtech.com ™| cv=rrionescence



s HI(Help)sE

% ¥Fdtd - Choose License x

Host lnformation HIEIP

Host Name: MSI . . .
Hos I # What's New in this Version?

License Location ﬂ' I_ice.nii ng“_ ° ?TJ:FREMCOMIX—XIlﬁ ﬁﬁ)j EE*IX—XIZI—
Specify the fila(s), folder(s) andfor servers(s) to search for licanses. Separate *-L%)bo

multiple locations ";". For a floating license client, enter the ssrver and port. :' '?I‘E' C
i % Contact Support

E.g.: C:\Program Files\Common Files\Remcom\licenses; 171 | @zeus
— "€) Reference Manual

79_WI33_WF21_XG34_VP17_QI_Well_laptop_0cb6d0177a49_220112 lic
Do not show this window at startap o UsErIE Gu idE-

Info Halp OK Cancel

*  FTFFREMCOM ML K FhiRAFTIRETNH,
AP REEERM A BRI,

R

_, * FIFIXFAtdBANRBEAN M, ZpdfXis
FEXFdtd %23 f4kAIdoc LR A,

® Scripting APl Documentation . X
L * FIFFXFAtdBFRISSCEREX 4, Zpdf

Bl Command line Options... ASEXFdtdZdEs 29 docS T4k A,

% About XFdtd

« FFEiERicense&EO.

5 XFdtd - Command Line Help

Usage: xf [oprions] [arg) x
0 This is thedxi'd(d GUI application. To load a project at program startup, specify its director - - . o . . -
:: o “gmm:ad on the command line, the default value c_l sted) iz use. e — . ‘ *]-a:l:Xthd EEE,\JQt SCrl pt Hiﬂ$%j$ﬁ
: it e e Version: 7.9.1.3.:67963 (64-bit) *ES\Z'{’:F: 1QY$§EXthd§§SZ{¢%E{J
Build Path: xfftagshd 7.0.1.3 doc\scripti ng\htmlﬁgfé .
- s - P ID: 2 7
: e e e + SEAHIML, BT
. e Findex htmixXAN3ty,
:thulp
Display this help message containing a program description and opticn and
argument descriptions.
Default value: false
T speicies e oty s o e i e, ncmte et e we Waruing: thiscompute program i prtacted by copyright
work on all platforms. law and nternational treaties. Unauthorized reproduction or
pefaule value: cpengl distribution of this program, or any portion of it, may result
s About Remcom in severe civil and criminal penalties, and will be prosecuted
e X thd E"Jﬁ@h’lﬁﬂﬂ . - to the maximum extent possible under the law.
Third Party Licenses Copyright 1095-2021 Remcom Incorporated =
L+ ETXFdtd TSR

EVER-FLORESCENCE

RRANEFE © B RERERIL 2021 www.renkangtech.com TECHNOLOGY



I B (Project tree)

L 4RI00 ESE

-

/

- EFRITES.

Parts

. BrREREIT
Byl
-lj AL

*» Project: 4G_and_5G_smart..

2 @ Parts
7 # Copper Ground Plane
3 _.t.' 4G Antenna

2 | 5G Array

= Circuit Components

“* 4G Feed wMatching Cir [...
%5 Waveguide Interfaces

5 [#] 5G NodalWaveguide 1 [P..
3 [#] 5G NodalWaveguide 2 [P...
i [#] 5G NodalWaveguide 3 [P..
2 [#] 5G NodalWaveguide 4 [P...

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

# External Excitations |
® Static Voltage Points

@ Sensors

7™ ports
S Near Field Sensors
31| ™ Far Zone Sensors
@ SAR Sensor
@ SAR Averaging Sensor
l Thermal Sensor

3 | ) Definitions

5 [ Materials

5 | Circuit Component Defini...

4 [™ waveforms
/& Sensor Data Definitions

) £33 FOTD

@/ Outer Boundary
## Grid
‘ Mesh

5 8 Scripts

»

|

‘AJ.‘A I
z

|

|

‘

° 7N/ PEIE ]
—I—I—£
v

- EXFAtdFEZEMNXEOEIRB R (project tree), 2RTPRERISZUFI HREH
RUSTER,

. Wb%%@?ﬁﬁ%ﬁ’]ﬂﬁ, s, RS, (FABIERITH, (EAREEERE
Xtz ERIsensor, MEIRERIMIE(FDTD), WHRFEM, BHAYHEESFE.

. *Xiﬂﬁ*ﬁ,\‘\m_llzjﬂﬁij‘ MR ER SRR — P YRIE.
- BN ESE—HHEHRE, AJLURE

. JLT/IZ%HE%#F BHRIET, LT/B%ﬂSensor

\ \ I, s
' *I/“g”é‘%—lﬂlﬁl_l %@@@_L%@ﬂﬁ

| ‘,

_ . - R/BSERER
B/ BeeraREE

ﬂJLTq:TIE-Ij /"o

© Ea/REREMREIR

\\\\\

° J.LT/B%HHE

\\\\\

- B/ B%H—EIEZ—J- . 4|.T/ PEmETRE

——
ESEI=1

A

- B/ |3g. il

- BARgMTERIIER. - B/BaREdefinition A,
:I%_/ﬁ\o
EVER-FLORESCEINCE
TECHNOLOGY



I B (Project tree)

‘Elal 5 ”"’WDE@% L~ E}gfiiﬁ/[ﬁ%ﬁﬁﬁﬁ

—

i ', %.’,QI e 4

*= Project: 4G_and_5G_smartphone_ant...

- REFETR.

IRINFFE © FgfEERY 2021 www.renkangtech.com

T

\

=

W'-:-' -1 J i)

*= Project: 4G_and_5G_smartphone_ant...
% i Parts
# 4% Circuit Components
i *5 Waveguide Interfaces
% External Excitations
@ static Voltage Points
& @ Sensors
@ | || Definitions
+ £3 FDTD
® Scripts
5 T Graphs
= Gain vs. phase shift
[d Groups

- ETFFETA.

. 1
B+l

IR/ BeRiER D
o

\\\\\

(v PRoiEEsa
" Project: 4G_and_5G_smartphone_ant...
% External Excitations
@ Static Voltage Points
z @ Sensors
= | ) Definitions
1 £ FDTD
% Scripts
= T Graphs
&2 Gain vs. phase shift

Groups

* Project Tree EB—HHZFIRERI LAV E R/
ISr AR =

- EIREERNEZNY, AFRYLIETEEERLE
B3R, FFimiE.

r EVER-FLORESCENCE
TECHNOLOGY




I B (Project tree)

. ﬁﬁ%ﬁ’fﬁ?&}%’ﬁﬁ’ﬂDeﬁnitions

- IMBEMR, —= - p*‘f‘t ;Gindsg — T — // iEDS
s T e . e = " - M, 284, B, Sernsor
. Sprss, <2 1D Parts| b ﬁggiﬁggi ' L] Definitions |, fDefinitions B Ai7E
i & Copper Ground Plane | SRR E. =7 Materials | —1 MR ERR LTS
5 4l 4G Antenna 'j'_El Circuit Component Definitions SRR
o | 5G Array e _ = M Waveforms
ser s «—t||5 ©F Circuit Components g y iﬁgﬂliﬁﬁ?ﬁ /=l Sensor Data Definitions . BERE, HRL
4 4% 4G Feed wMatching Cir [« = 1.1 FDID —> 1¢%@%;Q§E’\J
. - : o FDTDT5 /.
. SHETS, < | *s Wavequide Interfaces | @/ Outer Boundary
- o Hee !
] E 5G NodalWaveguide 1 [P.. Eﬁgwﬁgggjb E Grid
5 [#] 5G NodalWaveguide 2 [P.. [-+7| - Vesh - HEREEES, 0
- T T 3 z 5G NodalWaveguide 3 [P... & [F4 Schematics / ?gﬁuﬂgﬂﬁhﬂﬂ%
FINEBRUBI T R | 18 41 5G NodalWaveguide 4 [P. - I"L Schematic -
a%EEAEﬁiﬁoﬂ\\ % Exte.rnal Excitatio.ns =, g Scripts . H)if$fgag%§%
\% StatIC VOhage pOlntS /.'ﬁ#.‘[_lu Sensor qﬁ_zﬁ\o s u- New Macro Scr.lpt E;FI’L ‘H DZKo
oo .« © semor 1 i L
7 [ Port == Graphs . °
« jii% Sensor T, 11— & Fiel - HSETS, |
iRZ| i I Near Field Sensors FHERETS - B Gain vs. phase shift >+ FPAHIRET
3% Sensor AT, T - Far Zone Sensors = Groups e
o & SAR Sensor A}
(;AW )SAR Sensor 35 / & SAR Averaging Sensor B
"""" & E) Thermal Sensor N I
SAR Averaging Sensor AW
R « Thermal Sensor 553,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

EVER-FLORESCENCE
TECHNOLOGY

r



I B (Project tree)

. = . Copper Ground PI, Create New
© DRETENEPEHE ) = 2 p— . _
R, BEHLAFHE =6, = KD Parts > [E] Modeling ghqul = Modify :
© FEBRERE 5 @ Copper Ground Plane @ extrude | |0 Check Model
w Copper 2 # 4G Antenna % Edit Feature 4
L1 4B . = | 5G Array @ Boolean »
n = 2] Modeling Sequence ' B Yagi Eleme
© EHURPRINBIFHBEE S Extrude ~9T " B View Parts List
—FE, BFFEEAE . " Coppy | Select Parentty
%ﬁgﬁgﬁg FERRTIR 9 & 4G Antenna #% Export to CAD File..
=] =i
REIX . " [ 5G Array @ Set Visible
5 | Yagi Element 1 @ SetInvisible
I =) ‘ Top Horizontal (] Faceting Properties
REF— TS IEMPNE i =] Modeling Sequenice o i substrate || (& Materia ’
N :
o S ' Yagi Element 2 D ‘ Slrcuit C_Zm?on S Edit ’
\ o s 22 aveguide Inte | Re
- BALB—ESHES— 5 @ Top Horizontal #; Exterr?al Excitati [: oe?::e Del
A 2 FE e VN .
EEEEFEREZEREES. &) b Yagi Element 3 @ static Voltage PdInts 8 Encrypt
o . 5 S
- & (@ssembly)AIL—E—F ' b, Yog! Elewnent § 5 Soee'f‘is:it'isons ¢ Order :
EAEIIRRE. 4 #8 Conducting Block s £3 FDTD = Tree ;
© [ Substrate @ & Seripts R Add to Shortcut Group..
7 = Circuit Components § T franke
= %5 Waveguide Interfaces . Eéﬁgﬁﬁ@ﬁﬂﬂﬁﬁ
#% External Excitations REPMETPIRE.
¢ . © NENEZRAEXRERS
@ static Voltage Points S =P NG|
IRINFFE © B {fEER4Y 2021 www.renkangtech.com (| TECHNOLOGY



Definitions T

"‘I‘\ FIPRI PP IQT T TV
24| | Definitions
= .CQ Materials

| » Copper

! 4G Copper
% Substrate

5 [ Circuit Component Defini...

= ﬂ 4G Feed wMatching C...
(3! Automatic

=™ Waveforms

B Automatic

[ﬁ 28 GHz Sine

& sensor Data Definitions

M Surface Sensor Definit...

- mgEE v san s

Copper Ground Plane

ﬁ Copper
= 2] Modeling Sequence
A& Extrude

- R —_ - ==

4{3 Fee::l wMatchmg Cir [...

.« MHEIREMESM L.

Lm 4G Feed wMatching C...

. EBRSSR{HITAERM L, ARSI,

lh T TR B e B e e e

= _:_l Circuit Component Definitions
- {9 4G Feed wMatching Circuit
Automatic

L~ I
o RRENG R R R L
3 [ Near Field Sensors
= ¢ Surface Sensor
(il Surface Sensor Definition

Ml rewres

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

\4

opper Ground Plane

h ~ - -

« Sensor {4REMLESensor £, MSBAMAIRESIE.

Definitions T 2 —MEXJIHRIZ X XJEAH
EXBRATINAT m,%ur$ﬂw%ﬁ
Hg *.:.ﬁIJE%EI’J FlDefinitionstEf54E2Ts
1 LO

Definitionse] LA A—MiREs i, AFEX
BT SRR, B, _%%#F%’TE&EE
%, LAKSensorlIEEHRRIRSS, SAFHALL
LR S _ B RES RS KL EI’J@#F*‘Z%%
HEER L, P XEERERERE

BrtrEta AEE MR L, 40
Waveform#ras ] LARGTE Components(g%
) E, FRAX = ASRRR, 1B
EJle&iEi)s‘z«%(Waveguide)J:

ZABEERAL, EA—MRE, flangn
AL R — M i iR,

RENERRRER 2 [T IRES R
AT ERER, FAPMEdefinitionsEEEAY
mESTNEIFMEERXMAEER,

EVER-FLORESCENCE
TECHNOLOGY




Definitions 7=

 MEFITREERIT .
K Parts

=, Copper G 'ind Plane

G

Copper

| Modeling Seq\ence

f Extrude

£ 4G Antenna
7 | 5G Array

Circuit Components
*4) Waveguide Interfaces
% External Excitations
@ Static Voltage Points

3 @ Sensors

.| Definitions

W Materials

Copper

7'
!

ol -

- FRREER (drag-and-drop)BY 73 TR NERY
&, EPRIERing

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Copper
4G Copper
Substrate

- v

TERIT L,

R 11
Copper Ground Plan Create New

(;S Copper ; :
| Modeling Sequend * Modify
§! Extrude £y Check Model
i 4 4G Antenna % Edit Feature
o [ 5G Array ® Boolean

Circuit Components B8 View Parts List
5 W id f i
# Waveguide Interfaces |

% External Excitations
@ Static Voltage Points

Select Parent(s)
|@® Export to CAD File..

@ Sensors @ Set Visible
i Deeiions @ Set Invisible
N Materials  Facetiig Properics
N EZSS:: i ™% Gridding / Meshing
! 4G Copper I Material
Substrate 1%\ Edit

™ Circuit Component DE[[ Rename..
KA 4G Feed wMatchin s ~_i_..

AR RN RI = L.

H Assign Material...

EVER-FLORESCENCE
TECHNOLOGY



Definitions 7=

W Thermal Sensor
| Definitions & Neme: Copper

[ s Electric: Isotropic
< Materials

Copper

Elgctric Appearance Fhysical Farame

!‘ Name: Cappar Type
Electric: lsotropic ~ Maguetic
Electric Appearance Physical Para meters Notes

Type: Nondispersive
Entry Method: Normal

Good Conductor: Automatic =

Surface Conductivity Correction
Conductivity: 5.82+407 S/m
Relative Permittivity: |
X Infinite Dielectric Strength

Dielectric Strength: nf Vim

Face Color:
_‘ Copper
L X Draw Faces Gloss:
Specular Color:
!‘ Name: Copper
Electric: Isotropic !‘ Name: Copper Type
Electric Appearanca Physical Parame Electric: lsotropic - Magnetic
Electric Appearance Physical Parameters Notes
Face Color: [ Type: Nondispersive
Draw Entry Method: Normal
2 Draw Facss Gl Good Conductor: Automatic ~
3 lar Col Surface Conductivity Correction
pect Conduetivity: 582407 S/m
Relative Permittivity: |
X Infinite Dielectric Strength
Dielectric Strength: jinf Vim
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Schematics T =

LRy

& @ Schematics - Schematics Editor @XFdtd7.100EAEH, EXFdtd MIMOKRAIFTINEE, FIFAJLAERSTFERRIERY,
MEAEFDTDRIR £, /S EFIEER sk STEN T REAISAN,

T I"I Schematic

- ---- x —
= '. SChEmatlcs File Edit View Tools

- T'L Schematic \ Ql vowe: [schenatic ki DCWIARKRRKRQARK [ L B -5 &

"I New Schematic

B g Scrlpts E\b Ed-lt 4 Workspace | Solver Settings | Results |
¥ New Macro Script | = Tree b
¥ Assembly | |

.-5-. [ T

« ¥THGH#ESEE New Schematic #3758

ooEIR=1310
SIS INIENELE

FEERIREY,
- FEIFAREEEBRA ST (DR 7 AFEIEAY
YRR,
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Schematics T

- BMEIEIIRERIER,

File Edit View Tools
\ Name: Schematic -ii 171 —_L j% < '“={> ~
R &4 BEE=OC U BARRAR [+ Wb+ O

A i — | | i
Eﬁuﬂjﬁgo Workspace | Solver Settings | Results |

o [ Schematics ||

I"I New Schematic

§ Scripts .
% Graphs “la Edit 4

" I Groups [~ Rename..
Delete Del

ARNIESE N

# Properties...
‘EE' Add to Shortcut Group... 4
Il

oy
L]

CIHEINIENELE
" o

E)S]

- FTFGEESEEE Propertiess AR - EETEX,
XWE¥TFFSchematic EditorRmE4wiE

FEESIREL,
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chematics T

Workspace | Seolver Settings | Results
Frequency Sweep Settings
Start Frequency: |0.01 GHz
Stop Frequency: 10 GHz
Number of Points: 100 =
@® Linear
Sweep Type:
b yp Logarithmic

© IREDHTHIR

#

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

SEEIAS SR B TS TR AL,

Workspace Solver Settings Results
Filters Search: ~ (%}
Analysis ‘ ‘ Operating Mode ‘ ‘Sensor ‘ ‘ Result ‘
All All All All
AC Analysis Default System Available Power
S-Parameter Analysis A" Characteristic Impedance
Vv Delivered Power
XF:Component |
Input Power
Net Available Power
Net Input Power
S-Parameters
\
VSWR
Analysis Operating Mode Sensor
AC Analysis Default System Net Input Power
AC Analysis Default System Net Available Power
AC Analysis Default \% \
AC Analysis Default \4 I
AC Analysis Default \% Input Power
AC Analysis Default \4 Available Power
AC Analysis Default \% Characteristic Impedance
AC Analysis Default XF:.Component |V
AC Analysis Default XF:Component ||
AC Analysis Default XF:.Component |Delivered Power
S-Parameter An... |Default \% Characteristic Impedance
S-Parameter An... |Default \% VSWR
S-Parameter An... |Default Vv S-Parameters -- S11

- FEEEIED RIS SR UE.,
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Schematics T

{jFDTD | Local Queue: ~ m

£3 FDTD
?:] Response Matrix

Name

r 1 feed, No SS data
ut

I Circuit Optimization

460 Capacitance Matrix

Post Processing 4 Apply Circuit Simulation

st-processing Simulation us|Z¥ Power / Phase Superposition Simulation
st-processing Simulation us|fH Array Optimization

b i Clonedad e i C ol b e TC b~ bl sedidb FOYTTY cend Conn #71

- EVEEERHTAOTZE, AAH—EE
FERAREUNEER S im O £, EIEE
KGRI RFRIFN

« fESimulations TAEZE%ERFPost Process-
>Apply Circuit Simulation EEEEIIEFHH
1TIRRIE,

« BILURIEZRBIREIN/AMZ/MNEIELZ ISRY
2D/3DERiZ B m A .
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" XFdtd - Create Circuit Post-Processing Simulati... <

& Name: 'sing Simulation using Schematic "Schematic”

?}E Schematic

Schematic: Schematic I~

FDTD Block: XF i

Select All | |Deselect All

Operating Modes:

X (Default Circuit State)

- EEAERRFIRER
iz S b

# Notes

Create Simulation Done Cancel

*y XFdtd - Create Circuit Post-Processing Simulati... X

& Name: ;sing Simulation using Schematic "Schematic”

ﬁ Schematic

# Notes

Type in any notes vou would like saved with the
simulation. These notes will be available in the
Simulations Window after the simulation is created.

« MBRERNNER.

Create Simulation Done Cancel
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Groups 155

P - g ———

o FEEERREYA, ¢ Groups
= [l Groups * = B Shorct 61 New Shorct Group
= _ﬂ Shortcut Group 1 SR . Edit il  cut curlex
e ] fga_opper | — » Cop Ctrl+¢
Part1 B ( Groups e dE |J Copy
C ‘ = _ﬂ Shortcu ':.E New Shortcut Group (i Surface View Notes W Paste  Ctrl+V
4o LOopper @ Partl |2, Edit 3 [d Select Shorteut Targets
ﬁi SLII'fﬂCE' SEI'IS{JT CDF’FEE Teoa b i
Surfac
o View MNotes
.« FIFFAERRHT
= Select Shortcut Targets
BE, td E ¥ New Shortcut Group
= Edit »
\ - = = IA_IAI_/E j-b == [m] Ry Ry \ TrEE. k 11,_ EIPal'Id A"
° B@E@*ggﬁigl *EEK&'{%‘EZK: ‘@14:1 %1#@%@%! }EHFIE.“’)\ -".'riE"-."." NE-'.'E'E prm— CGIIHPSE A”
EGroups TRV EZRFH, IEFEEBIRTRIBERIVHE.

Fd Select Shorteut Targets

- AEREARETRREEE, BHSEHTEERRAMR I
NEZ, FAEEHRALANES, - RTAGETRRE.

- FIREETEALREREZEE, TREZREEH

IR © B {EERHY 2021 www.renkangtech.com =] 5=".ronescence

TECHNOLOGY



Groups '-|"j",l"'_\'_l\

R \| Name: Copper T
. BTN AR !‘Elm_ S g
SRR EE, S =1

5 [Mshorteut Group1
© Bl @ Part
. WEiRE, @ Copper
. sensortzs. M Surface Sensor
o RRIEIREHE kﬂ Shortcut Group 1

Electric Appearance  Fhysical Parameters | Notes

Type: Nondispersive
Entry Method: Normal
Good Conductor: Automabic =
Snrface Conductivity Correction
Conductivity: 5 8407 S/m
Relative Permittivity: |
X Infinte Dielectric Strength

. /| —
il R New Shortcut Group

ortcut Gr

Copper { Cut  Ctrl+X

! Surface Sensa:"_ Rename...

i Copy Curl+C

a-o Part1 =M shortcut Grol E Tree v (W2 Paste  Curl+V Dielectric Strength: [inf Vim
LN @ Parti View Notes
& Copper 3l Copper

g3 Surface se A Add to Shortcut Group.. *
w Surface Sensor . Delete Shortcut(s)

Fd select Shorteut Targets

- —MEREERUESEY, o —
FHRE , Sensortr&ES AN IR FE M New Shorteut Group
?égigﬁﬁgo CDFFT?- Edit ,
@t Sur[[_ Rename.. T2 E Tree ’
- LRGSR R AT =0 s ‘
VS ERIIAEZEEE.,

= & Shorteut Groun 1

= Add To 'Groups'
B Delete Shorteut(s) A Add To New Shortcut Group

[l Select Shorteut Targets
T

- FERRFRAERER LSS
iwiE, BREERI/MEL, B
PIREl, RIIEREFS.
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View Motes
R Add to Shortcut Group... *

L . Delete Shortcut(s)

Pd select Shortcut Targets

l

TE0

A Shortcut Group 1 v
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BIZN (Scripts) o=

- XFdtdYR AR LUEIT EEE AT 7eTNRE R EE R IEIN B s B EIIRE .

- AFALUETIABTESISMI08E, ARzKAIEIEREXFdtd XIEES{t.

1 % Scripts
£ New Macro Script
() New Function Script

o EVEFHRImacroskfunctionfiias,

£ New Macro Script
() New Function Script

£ New Macro Scif
() New Function §

. Find Max 4 Import Scripts... = &y
€ Find Max g Flatten Everythi@) Call Function Eﬁé?(?rclgicﬁ;jgo
) Flatten Everything v2 » 7 Graphs 2, Edit
- | =1 Groups ‘— T »  [FENYfunction
« BIA (Scripts) TR, APHLIEXEFESRSARBA, 7 7eXFdtdayIhge. 7 [ shorteut Groud 2 B,
 XFdtdB9RIA S>3 function 1 macro FF, functiona] LUWEAREERIEES S \
BEIIFEIHIT, BEHS—"macrol®il, macrolll22LNEREBIRIY FeThaE, . EFFRIE SRk
BTN A ST, EESE,

n ZF macro HI#,

{} == function Bz,
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BIZN (Scripts) o=

. Macro_ E?ﬂﬁfﬁ’]ﬁ&x%

« Function fIZRBYGHESER,

O Ne £ New Macro Script
mo Find Ma £ New Macro Script O Fir () New Function Script
O Flatten £ () New Function Script O Fi2'Q Import Scripts..
% Graphs |4 Import Scripts... 4 T2 raragl # Open Macro Script
o Groups || # Open Function Script b gro #» Export Macro Script
' "._SdhortcTi’ Export Function Script ' MS_: ® Execute
% z:;p'@ Calt Functipn % @© call Furjction
gt Surfa = Edit ’ i |9 Edit
5 A shori[l_ Rename.. 5 BT Renamd..
% zﬂ B Delete Del (W Delete
o' S: Sl : % Order
£ Add to Shqrtcut Group..  * R Add to hortcut Group..
l v
v - SH function 7K, © S macro A,
Fig function A, v

« FFiE macro HIA,

G RPAYHER (ordeniEIER Z M functionfIAE X —NEIERY
functionfy, HEFERE FHHASEENN.

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

“ ¥Fdtd - Select the script file(s) to import ? >

000 [HEBME

Look in: E:REMCOMREMCOM ool scripts

W My Computer | € Add Array of Feedsxmacro
© Add Array of Feeds2xmacro

T e  + N A EIRP (need 7.7.1.4 build
Desktop Iumpute rray (ne J.1.4 build)xmacro
- L Find Maxxmacro
¢ Documents ' @&y Flatten Everything v2.xmacro
¢ Documents £ Import and Export Frequencies of Interestxmacro
£ ImportExportMaterialAssignments.xmacro
File name: Lpen
Filas ~f terece  Bn Serinde (% vmasrs £ wfuneh - l.'“i'm"-ﬂ'
Files of type: .‘.nf S-r.'uph (’ xmcm * xfunc} -

Ma-:m S-m]:a l{* .'-:ma-:m}
Function Scripts (. xfunc)
All Filas (*. %)

FEIEFHANED, macrofflARYEIRE SIxmacro, functionfiZABIE!
145 J9xfunction,
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i ST T S e R e e = S e e —
BIZN (Scripts) o=

BT RRIAESKE TR M AR
PG i NAIEIEA PRy IFN k= WY

Seri

]
View

»
|

# Script Tools

pt Edit Fxecute |View

s QD E

e Lul s

* FFEILAEIXA N —RRmiE TERYIA

[ — — New Macre Seript MNew Function Seript Find Max Flatten Everything v2
ERSTHRTIE, SRR, K = 0 ] 9 8 Pl rmyitre
/4 Name: Find Max
! Created: Mar 05, 2013
/4 Auther: S.5eidel
‘¥ Demacription: Finds the max valus of a result and prints ths
A4 max value and dimepnsien valuss.

{

‘4 Populate the projesct

/Y given th

selesction combo box

of projects available

& gurrent St

/¢ to the guery.

nction populatefrojectCombeo( projectCombo, guery )

var projs = guery.getavailablefrojectids();
var current = gquery.projectld;
projectCombo. secftembist(| projs );

\,

for{ var i = 0; i < projs.length; ++i )
{
if{ projs[ i ] == current )
Line |, Col 1

% Editing Tools
® Execution Tools

- ViewsgERa L)%
BT E X I,

B imEX, AR
BILAFA LS RITRES
SKYDRGRIERISR.

AddDataSetOperation ()

A ONC)

BYfunctionfiiZs,

- FYTERIERENImacrofi A 53+

A

- WHERRIRX, FAFELL
MNXEEFAR A TIERY ~
B SERERIARIRE. 4
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BIZN (Scripts) o=

S-:ript| Edit Execute View

. Lb £ New Macro Script i
: H£D$DESIDEU%E° (N New Function Script |
B Commit F
B ok |
; — Revert
QESHE DC X v, R
=4 Clear Output
* View
« ##& macro B4, 9 undo Ctrl+Z t
G Redo Ctrl+Y
v % Cut Crl+X I
g function A v v {4 Copy Ctrl+
. ¥ unction . -
o (EZI=E £ ° REDOO v . Paste Ctrl+V
! ffptuzm ! Select All Ctrl+A
© BHAMIAHORIEH © 8l g;:: o feplace- et
TFEFERL | - UNDO., . mEJzo % Word Wrap
. g%;é’f%ﬂ%ﬂifﬂiﬂ$ B,
. v . ECHRAHE PR ARS

. SHFEUL, LR
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BHIZN (Scripts) TR

- XFdtd BIRIANMES TRt (E A RIAR Pt —21 e84 TIseRI AT RElE, AP RILAY Fe—2ARH R
AAREENELIEIEEERE —EEE R T/FEML.

+ XFAtdiIA(ERAYIESE QtScript, EiEiAX(ava, FFPHKER ECMAScript FITEIES, FFALAE
AN EESEER
« XFQtScript : http://qt-project.org/doc/qt-4.8/ecmascript.html.
+ XF ECMAScript #il5®: http://www.ecma-international.org/publications/standards/Ecma-262.htm.

- AP EATLUE T Help3R R TR (4 B A BE UM S

BB AT LATEXFdtd 223 SUE SR AYscripts S P EIER I B RIS T A S E,

« DHMHNERERHREIER, WARSH—RABRERELFER, SrEic, BAFELE
Z FMESRIESHA, FEMEIFTATLERRMNE,
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Graphs T5m

= Gain vs. phase shift

=4 Gain vs. Angle
= Gain vs. Angle 1

+ Graphs TREBEMRER S TUERFAHIRI ST E HEL
TRz EFIEIXE,

File View Marker

PEE e % B T

Gain vs. Phi
90

180 0
7 = o ATV AWN
- EFAEXIISTHEREFEREETFR,
225 315
Result Type fersor———r——Sensorfype— -
‘ FarZor  yjiew (default) -
View Smith Chart
Gain Create Line Graph...
Gain Create CDF Plot
e Create Composite CDF Plot
Gain Far g0
H— Postprocess Far Zone
Gain Far Zor .
| Far Zone Correlation...
Gain FarZon  postprocess SAR
Gain FarZol  Postprocess Thermal Data iscrete 5 Gain vs. phase shift
Gain FarZon Combine SAR Results. Discrete E Gain vs. ﬂ.l‘lgle
- o fiew Superposition Definition | ,
Gain fFarZon '° IPEIPOSivOn | r HOM biscrete 'v_"_-, Gain vs. Angle 1
’ Create New Superposition —

Export 4
Unlist Project

- BP4SH—IKIESE, EGraphsTimblizk
ESEN G SER
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WP W EE 0 TIREL S U 0 p

H " "
= Gain vs. phase shift
=1 ﬂ Fermum i

 XFdtdRUZFHZE] (Graph) ¥M4HREUETE
28 (containenAUHES:, MIAR LRI
&l

- APERNEE RAERETTHRS, Graphs]
HeREREERKIRAFIREEIN R,

- WIRMNAVEIERRIRE, MSIRIERHREI.

View
2 Edit »
[ Rename..
B Delete Del |
2 QOrder L
A Add to Shorteut Group..  *

« GraphsfyGi#EsEE,
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=lPSAd:

- EEOAMARERER LI A—&R5IIEFE .

Zl

« FHAssistantiZg THEF.

Use this assistant to guide you through the process of
setting up a project.

Project Setup
# Edit project properties

Start by specifying a few things in the Project Properties.
Recommended considerations are

= Frequency range of interast
= LUnits

Add Geometry

Add Materials

Assign Materials

Specify Excitation

Add Sensors

Configure Grid
Configure Meshing

Set Boundary Conditions
Generate Simulation
View Results

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

- ASimulationsiZEF I FHAERE
HEO.,

Create Simulation: £} FDTD |* Local Quene: ~ | ]] | & Quene: Local + Selected Simulation(:): § = | W | @
1d Name | Date Created | status
000001 | Sweep 5G antennas with phase shifts 1= 77 26 120652 2019 Completed
000002 Waveguide Source(s), Param sweep 6 runs, SS data at use... H— 7L 16 16:47:30 2019 Killed

St Notes | Output | Diagnostics | Cusiom Output

D:\REMCOM\XF demo\4G_and_5G_smartphone_antennas.x£\Simulations\000002 2
Lea

a9

"y

Assistant

P ©

o X IRELAKARNMATFEO.,

- FiGeometryiZETH ) L{a1&
BUmiEEO.

Geometry

O,

Simulations

O X

N
Results

©

Parameters

':#_

Scnipting

Libraries

v

» @ B 57

w
«

gz = B

|8
3
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AlREES

I Q List Project [*| 85 Unlist Project = resh j Search: ~ [x]
Simulation Number | |Sensnr Type | Sensor ‘ ‘Result Type |
All All All All
W 2 Cireuit Component Far Zone Sensor Auxial Ratio
®1 Far Zone Sensor Far Zone Sensor XY Directivity

Raw Steady-State Far Zone ... E-Field (E)
System Sensor Effective Isotropic Radiated ...
Waveguide Gain
Waveguide Mode Realized Gain
Waveguide Node
| Result Type Sensor Sensor Type Domain Field Type Status =
ﬂGain Far Zone Sensor Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sens... Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sensor | Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sens... | Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sensor | Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sens... Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sensor  Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sens... Far Zone Sensar Discrete Freque... Total Complete Ph—]
Gain Far Zone Sensor | Far Zone Sensor Discrete Freque... Total Complete Ph
Gain Far Zone Sens... | Far Zone Sensor Discrete Freque... Total Complete Prﬂ

= oy

« FResultsiziEF I pEREEO.

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Assistant

Geometry

I

Simulations
Results

P;xa;ngters

&«

A

. o
Scnipting

Libraries

X

X

[i”!l@] ) Import ﬂE.;-—n|

| Name { Formula | Value | Description

T timestep 3.93135e-14 3.931350415... | Simulation timestep in seconds
@ Phase_Shift 0 ' 0
@ws 0.1 mm [ 00001
© we Zmm [ 0.0002
@t 0.01 mm [ 1e-05
@u 175 mm [ 0.00175
[P 115 mm | 000115
} Q@ 285 mm ' 0.00285

© L4 1.3mm 0.0013
@ wb 0.3 mm ' 0.0003
@ 205 mm ' 0.00205
®ss 2mm [ 0.0002
@ ss 1 mm | 00001
© wr 02mm [ 0.0002
@ lenag 70 mm ' 007|
© L 33mm ' 0.0033
@ sf 0.2 mm 0.0002
<]
l Revert ]

« FParametersiziE THSEBIFREO.

Script Edit Execute View

QBB dCc AU s

¥ New Macro Seript Q

Line 1, Col 1

(Type o1 Choose a Function] N o)C]

v

 FScriptingiZEF THHIARIEE .

r

EVER-FLORESCENCE
TECHNOLOGY



ay

.-,
Assistant

© X

Geometry

®

Simulatons

g ©

Results

©

P_axam

&

s
Scnipting

Libraries

[

+ %

C:/Users/minso/Documents/REMCOM/XFdtd/libraries/new lib 1 (C
C:/Users/minso/Documents/REMCOM/XFdtd/libraries/lib2 (C:/Use
Materials-
Materials-
Materials-
Materials-
Materials-
Materials-

Commercial Metals and Alloys (C:/Program Files/Remco
Generic Dielectrics (C;/Program Files/Remcom/XFdtd 7.
Other (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/l
Pure Metals (C;/Program Files/Remcom/XFdtd 7.9.1/libr
Rogers Corp (Cy/Program Files/Remcom/XFdtd 7.9.1/lib
Taconic (C./Program Files/Remcom/XFdtd 7.9.1/libraries

Search: -

Filters

§» Bundles
I Parts
% Circuit Components
%4 Waveguide Interfaces
# External Excitations
Sensors

' Materials
[ Waveforms
™| Component Definitions
* Waveguide Definitions
/9 sensor Definitions
& Scripts
= Graphs
(2 Unknown

AlREES

| Name

Notes

& [}/ Definitions
[N Materials

Mo object libraries selected.

Libraries

IRINFFE © FgfEERY 2021 www.renkangtech.com
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r EVER-FLORESCENCE
TECHNOLOGY



. . —t=
Simulations F& [ S —

iR, SNGPUEBLCPURZILEY HPITIhE.

« Simulation FE OB LAANET Create Simulation:| £ FOTD [+ Local Queue: ~ | || | | Quens:|Local |+ | Selected Simalation(s): oo §@
LX&%EE{EEI{’E , ﬁﬁ):l;% EJZ@ d i Name i Date Created i Status H
T LSS R I TS 000002 |phasing set for Theta=0, Phi=0 8= 7 261205122019 | Completed

E 000003 'phasing set for Theta=10, Phi=90 _ #= <R 26 12:05:18 2019' Completed -
° o 000004 |phasing set for Theta=20, Phi=90 | 8= 7% 26 1205:25 2019 Completed ¢ ?{J‘MT ,_‘_HH}A . THBR
000005 |phasing set for Theta=30, Phi=90 #= /<A 26 12:05:30 2019 Completed u&{%ﬂ:f‘?ﬁu EF'E{J

° ﬁﬁ}jﬂl«\l&?:%%?ﬂ? i’uﬂﬁ_ﬂ'{ﬁ E 000006 4phasing set for Theta=40, Phi=90 - #= /<A 26 12:05:35 2019 A Completed 1 {EEO
4R, HBISEhEE(EHA 000007 jphasing set for Theta=50, Phi=90 &= 78 26 12:05:40 2019 Completed |

E{Jﬁﬁﬁ;ﬁi ER 000008 |phasing set for Theta=60, Phi=90 | 18= /XA 26 12:05:46 2019 | Completed
000009 |phasing set for Theta=70, Phi=90 #= /<8 26 120551 2019 Completed
N 000010 | phasing set for Theta=45, Phi=0 #|= 78 26 12:05:57 2019 Completed !
\ S ASS A\ m | | ] |-
° FHFHEEJUEJ\%; I;'LELT‘L:{IEE 000011 |phasing set for Theta=45, Phi=10 E_ 7-H 26 12:06:02 2019 Completed L=
JJ*EEX F d td EI‘J }i I, EEZE I:Fl _/|\ Summary | Notes = Qutput  Diagnostics  Custom Output -
;R?S-EF'EI‘Jﬂ’j—Eo :i::}_::iz: E:::;,: g;;pR?:::z\XF demo\8x8 Patch Beamforming.xf\Simulations\000019 ed

- o
. sz Run Summary 43_- k , IE
- WP TIEEEDFRL, Run 1: RNV EF R

i ::zs;: Component 1 1 EI{’EEU%O

Port 2: Component 2 1

— Port 3: Component 3 1

T RSO REE. «— roze 4: component 4 1 . ERRIBEEURHERIR,

Port 5: Component
Port 6: Co::;onont €61
Port 7: Component 7 1
Port 8: Component 8 1
Port 9: Component 1 2

Port 10: Component
Port 11: Component
Port 12: Component
Port 13: Component
Port 14: Component
Port 15: Component

Part+ 16+ Commonent
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*y ¥Fdtd - Create FOTD Simulation >

Simulations F&EO aweooe |

(@ Setup Parameter Sweep - (Off)

Ferform Farameter Sweep

Creats Simulation: [{:} FDTD : Lo« . 1" @ Ii‘ {al G Runs: 5 Parameu:[ Lo Sweep: l-_, : .'.
- “ Sequence 1 (Runs:5) - Sweep Type: |_.-L4:t. Incr., Count I
Id l m FOTD ™ feedx (5 Values): -0.8 mm -> -0.72 mm Evaluated Values:
R <] ;
000002 |phasing" Response Matrix
000003 ‘phasing' Circuit Optimization - REMEPNZHENLIISEE.
-1 Capacitance Matrix . N » | .
o - PR BRI B A B, ARAITHR
bl I, BIRMPEZAMEESHENUHN-RINLE,

- MCreate Simulations ZEarhEIREH,

TEOTAE.
« FDTDiEIRBEPA{EREXFAtdf9FDTDS |22

%ﬁéﬁ)ﬁ{fiﬁ, KIESSH, REIAH - SBHUTRIRE.

: {EEE@H:IIO e

. . . B \ e Satup S-Farameters - (Off)

’ Hfm%%ﬁ@iEEE%%{E{{LA&EEEjiZ] fukh Frequencies of Interest - (Ulsa Waveform Frequency)

FEaaERE, ' e o

7=H - o ?E’fﬁéi&ﬁiggﬁﬁﬁqﬂg / @Speci.f:,r Termination Criteria - (Detect Convergence: -40 dE) /V ° Tm1a1imﬂgﬁﬁ1¢ﬁ;' No
KGR HAIR, 7 Noks
fesed Voo 2468
‘ 1&%”&@&%{#0 Quene: Local - Create & Queus Simulation  Create Simulation Only Cione Cancel
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- BILEEEFBIITEHENFS .
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e U e e R i e—————
Results F& [

- ResultsFEOSFSIHTiEFTE—XMENEEH, BATUELESHEERANRTNE, HATRik.

£l
[ % List Project [*]| 85 Untis Project - [ €5 Recesh |

System Sensor
Waveguide

Search: - (%]
Simulation Number | | Sensor Type | Sensor | | Result Type
All All All All
W 2 Circuit Component Far Zone Sensor Axial Ratio
® 1 Far Zone Sensor Far Zone Sensor XY Directivity
Raw Steady-5State Far Zone ... E-Field (E)

Effective Isotropic Radiated ...
Gain

|

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

Waveguide Mode Realized Gain
Waveguide Node
Result Type Sensor Sensor Type Domain Field Type Status ]
Gain Far Zone Sensor Far Zone Sensor Discrete Freque... Total Complete Ph
-Gain . Far Zone Sens... .Far Zone Sensor .Di5cre1.e Freque... .Tntal -Camplete -PI';
-Gain ' Far Zone Sensor Far Zone Sensor 'Discrete Freque... 'Tcntal .Complete .Plﬂ.
-Gain . Far Zone Sens... Far Zone Sensor .Discrete Freque... .Tntal -Camplete -PI';
-Gain . Far Zone Sensor Far Zone Sensor .Discrete Freque... .Tntal -Complete -Plﬂ-
-Gain . Far Zone Sens... Far Zone Sensor lDiscrete Freque... lTntaI .Complete .PP;
-Gain .Far Zone Sensor  Far Zone Sensor .Discrete Freque... .Tntal -Camplete -PI';
-Gain l Far Zone Sens... Far Zone Sensor lDiscreT.e Freque... lTntaI .Complete .PI"I_
-Gain . Far Zone Sensor  Far Zone Sensor lDiscrete Freque... lTntaI .Complete .PI*
ﬁn .Far Zone Sens... lFar Zone Sensor :Discrete Freque. :Tntal :Camplets -Pl"i-

RN EIE R
i, AFATLIBEER
(EFRRENE.

BT IX PO M=(ZAY G
%k, FFEFMtRIEE
FIRSE T HYIH.

FIHAFE AR
R,

FRFPRLAEIE Xt
ERRE, NRiE
1Rt/ IR FRY
EI=LiT et

AR LAMGHESZER
LR ABHTHIIR(E,
AEIRTEIHPTRER A
[Ei2E 1,

Search: - €

Search Type:

| o

& Simple
Regular Expression

Search These Fields:
Project ID
Project Name
Simulation ID
Simulation Number
Simulation Name
Run ID
Run Number

Project : Simulation : Run
Result Type

Sensor

Sensor Type

Domain

Field Type

Status

B N —

Misc Info

XX X X X X @ ¥ X X X X X X X X

MNotes

AP EEOA LR
%ﬁ%ﬁ&%ﬁﬁ%ﬁ@
AL B ST
R

r EVER-FLORESCENCE
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Results &1

| Result Type ‘ Sensor ’ Sensor Type ‘ Domain . Field Type I Status
Gain Far Zone Sens... |Far Zon View (defaul; Total Complete
Gain Far Zone Sensor Far Zon s Criith Chart flotal Complete
Gain Far Zone Sens... FarZon{ Create Line Graph.. %otal Complete
Gain Far Zone Sens... FarZon( Create CDF Plot :fotal Complete
Gain Far Zone Sens... Far Zoni reate Composite CDF Plot %otal Complete

3

Postprocess Far Zone

ra

Export to UAN file...

Export to Matlab...
Export to CSV..
Export as Wireless Insite Array... F

Export to MIMObit...

- APALIESARERREFNRHESHAESR, SFERNE
FREVATT UL,

IRINFFE © B {fEER4Y 2021 www.renkangtech.com

7

Gain vs. Theta
90

135 45

. RTHIHECE.,

270

Phi 180 °

. =T,

 LIXFAtdSZHFRIS TS,
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23 E (Parameters)

- TEER,

+)/H|[®][ 4 1mson |[ 5o |

« BHEOME/AAE.

© BHHERGRA.

Value

Revert

Name ‘ Formula
ﬁ timestep 1.94394e-14
@ phased1 0.00
@ phase42 -127.27
@ phased3 105.44
@ phaseda -21.83
@ Lc wi/4
@ phaseds -149.11
@ phaseds 83.60
@ cpw 90
@ phasea7? -4367
@ phase4s -17095
@ tm 06269 mm
@ phase1n 0.00
@ phase12 -127.27
@ phase13 105.44
@ phase14 -21.83
@ phase1s -149.11
@ phasels 83.60
@ phase17 -43.67
™ nhase18 -170.95

Description

1.943940300... Simulation timestep in seconds

0
-127.27
105.44
-21.83

0.002678571...

-149.11
836

90
-4367
-170.95
0.0006269
0
-127.27
10544
-21.83
-149.11
836
-43.67
-170.95
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K0

- FAFPEILITHF parameters F&
O, EXgEEfETFER G
HYZZE,

* XFdtdatRE i E— 4y
timestep (B9#5), XNEEEH
XFdtdBITE T REREHERHE
17iEdl, AP ABEB1TER.

- AFTILIREEEHENTEE
REIRLUNIAPER, —R(A
BEFRZ DY, REFEE
7, FAFEILABCEH,

r EVER-FLORESCENCE
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2205 (Parameters)

- SHWHEEBEMERE, RN TRESET, [ = DR "

Errd {Baria tion t ’ ition n .
-, !‘ Name: Wavegnide Sourceds), Param sweep 6 rons, S5 data at nser-spec'd freqs
X: feeds +20QLetle) || S8 X: feeds + 2* (Letle) ||| S5

) Y: 0mm 1 Y: 0 mm (@ Setup Parameter Sweeps - (6 rans)

Ll 2:/.0.254 mn %] z:on () SO ——

| MNarme | Formula | Value | Description | |@ @ ' D c Rumns: 6 Parameter to Sweep:

i timestep | 4.75185e-13 4.75185406740433e-13 | Sirnulation timestep in seconds Coaon Tepe: | Starh [ Cott -
™ Sequence 1 (Runs:6) sweep Tyve: (Sl icrplons -

@ frequency 79 GHz 79000000000 | Parameter with units ™ Phase Shift ® \.falues): 2120 -> 180 Evaluated Valoes:

@ w 2*PI*frequency 496371639267.187 | Reuse a parameter and Math coefficient -

Ot 1ps 1e-12 Fr"".point ?

@ sinWave | sin(w't) 0.476238203667939 | Math function Y =--] . . == Ry

- EIREFERsimulationsE, @ik
Perform Parameters Sweep,

+ ERFEXFAtRIBTREAR © IREEERITHIANRERHASEE
RNARCERHRIRESH. M7zl

. FO rmu |a1:é1ﬁﬁ.l-L\/L/_~EE_/l\ Inductance: 0nH ° _.I-L\)\L% Am;&lth? 1 Z'_TEE’\J%
%&{EEZIEE_/I\@H . Capacitance: 0 pF z&} go

All Series
R e

o TREET LA FRTEIE B Matching Circuit:  <None> - v . ERAEEEE TSR,
ZKEO Feed Type: ® Voltage Current

!‘ Name: shm Voltage Source 3 1| Type:  Feed

Amplitude: |V | Result Type | Sensor Sensor Type | Domain | Field Type | Status ! ol
Phase $hift: phase3] ™ | Voltage (V) 5G NodalWav... 'Waveguide Node Time MN/A Complete Phase_Shift = -120
Time Delay: 0 us Current (1) 5G NodalWav... Waveguide Node Time M/A Complete Phase_Shift = -120
Waveform: Antomatic ol Voltage (V) 5G NodalWav... 'Waveguide Node Discrete Freque... |N/A Complete Phase_Shift = -120
Current (1) 5G NodalWav... 'Waveguide Node Discrete Freque... |N/A Complete Phase_Shift = -120
’k& ?—1: _J EP E’J1: %1:;_4{_\_ ﬁ%{_\_ E/J Voltage (V) 5G NodalWav... 'Waveguide Node Time MN/A Complete Phase_Shift = -120
s BEEHIRSEREPRIER=(L, IVi: !
Z3— = PR 'ﬁg{—"
EE—IRIEBRKE, MERER(L

- EmHBEOSAEmENNASERS, FFR
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ZEEE (Libraries)

« XFAtdE—PEUERE, BRTBHIERLIUAMREGEZIN, BRERILIETT Fe8, =4,
A, EEEHE, AEKEMERDE.

o T — . - XFAtdEHHIEIRRER 7RI EEGREZ 5,
mnﬁ::-’:sersfminsomocumentszEMCOM[Xthd!Iibrariesfnew lib 1 (C Filters - ﬁﬁ):l -H—j’E-I-L\J‘E?i?r— %0

€:/Users/minso/Documents/REMCOM/XFdtd/libraries/lib2 (C:/Use [ Bundles
Materials- Commercial Metals and Alloys (C:/Program Files/Remco |l Parts

Materials- Generic Dielectrics (C:/Program Files/Remcom/XFdtd 7.¢ | | % Circuit Components ° ﬁﬁ ):I?EZ:EEJ:E I:I ﬁ?%g*ﬁ?ﬂﬂg%&?& E P pl:l

Materials- Other (C;/Program Files/Remcom/XFdtd 7.9.1/libraries/I £ Waveguide Interfaces

i o . . . .
Materials- Pure Metals (C:;/Program Files/Remcom/XFdtd 7.9.1/libr = | # External Excitations EA{L.F E m E,\J M ate rla I S- Ge neric D e | eCt rcs.
Materials- Rogers Corp (C:/Program Files/Remcom/XFdtd 7.9.1/lib Sensors

Materials- Taconic (C:/Program Files/Remcom,/XFdtd 7.9.1/libraries | |[<¥ Materials

= Componen Oeiin - EERSRREZ RS EHREOEESS,
. EEEESTRYFE(E, B o Materials.
Scun - BUEEEMHISETIS RN . » . i o 1
Bimon g e © PEEEIREERIBISER O TSR
o | an U= HNEIREFFERIRR, AP

Name Naotes /E\\E\:ﬁ":'%g]\i'aﬁﬁ o
= ) Definitions

[N Materials

- HUEENNSMORIE THUEHESER.

O X U N

No object libraries selected.
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ch: = X

ZUEZE (Libraries)

- T, SEEERBIMEURE. B sunce

Libraries + %S :’ Circuit C_omponents
# Waveguide Interfaces
C:/Users/minso/Documents/REMCOM/XFdtd/libraries/new lib 1 (C:/Users/minso/Docume: # External Excitations .

M C:/Users/minso/Documents/REMCOM/XFdtd/libraries/lib2 (C:/Users/minso/Documents/R Sensors ¢ ﬁﬁ):lr.u:bl: ?4:%*%&}_‘_ 7':IJI.I1 }‘A
Materials- Commercial Metals an Oys (C/Program Files/Remcom, d 7.9.1/libraries/| Materials S =3 Z
Materials- Generic Dielectrics (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- G fu Wnieforims %14:’ E’i'ﬁ:, ’&T—"j ;‘tij -lf;'_ll I&J:‘l:;&
Materials- Other (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Other) = Component Definitions sensorf HZ'K ' Eﬁ%vhﬁ I:F'Lﬂyo

Materials- Pure Metals (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Pure Me
Materials- Rogers Corp (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Rogers
Materials- Taconic (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Taconic)

i Waveguide Definitions
_"ﬂ Sensor Definitions

[ Scripts

=) Graphs

« APAELXKGFEECREIERE, BPaE @ Unknown
5il?:\]JrEI’\J/—452“&)\14:E HHIEIEE, RSERII

l Name Notes
& [ Definitions

& M Materials
Iy 96% Silica Glass (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-96
ABS Plastic (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-79
Acetal (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-79
Alkyd Resins (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-79
Alumina - 96% - 99.5% (Generalized, ... http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
Alumina - 96% - 99.5% (Generalized, ... http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm

Alumino Borosilicate Glass (Generalize... CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-96 \ f—t0 0| . H
Aluminosilicate Glass (Generalized) [N... CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-96  ° }Eﬁ):l LIE*SH:E}_‘_ % JE 1 Z_Ll brarles
Balsa Wood (Generalized, 1 MHz) [ND]  http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm M2 57 A=

Balsa Wood (Generalized, 3 GHz) [ND]  http//www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm @D —F:|: BE’J I:tz '{ FEL{T E EFIE’J
Beeswax, yellow (Generalized, 1 MHz) ... http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm ﬁ*—l— =< E § _] l':lj , }Eﬁ F__I-L )\r /\ I:t,k
Beeswax, yellow (Generalized, 3 GHz) [... http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm j:l:cll ﬂf\

Beryllium Oxide (Generalized, 10 GHz... httpy//www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm ES

Butyl Rubber (Generalized, 1 MHz) [ND] http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm

Butyl Rubber (Generalized, 3 GHz) [ND] http//www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm

Carbon Tetrachloride (Generalized, 1... httpy//www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
Clear Fused Ouartz (Generalized) IND1 _ CRC Handbook of tables for Aoolied Enaineerina Science, 2nd Edition: Table1-120

T Lbrary. 88 Objecs Oniddens. |+ BOBTAB B FEF SR SIR EE

H%EL,USZE" > EEIMGI %,

RRAXErE © B8 {EERHY 2021 www.renkangtech.com = "= ronsscance




ZEZE (Libraries)

- MNEUEET AR FEWREPRYRE.

- [& New Material Definition
 -opper o ; :
Wl Copper Dispersive Material Calculator
L Alnico | (62 | Set All Materials Visible
B Brass (65 Ca@ Set All Materials Invisible “’_"'I o EHIEETIEIE—EIZANEE, FIHGEKRECopy, EE
. erials S Sy
. 'Iﬁ umina - 9 (@ Remove Unused Material Definitions  [go; cilica Glass (Generalized) [ND] EIJFj EW*NT\.‘?IX%?TFE*@*%@WSteiﬂ%Eﬂﬂ)\lﬁﬁ #,
B ompo
@ “a_q WL . %, Cut Ctrl+X
= @ Sensor = Tree * | Copy Ctri+C INotes
5 £3 FDTD i AU Copy Invalidity Message
@/ Outer Boundary y .: Paste Ctrl+V  filica Glass (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-96
BRI = - ~==rlastic (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-79
. E3t— R . < Ky AKG! (Generalized) [ND] CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table 1-79
E&J"T’:T%;RTQ’ =+ *Xj‘q:ij‘m Ky Alkyd ™gins (Generalized) [ND] CRC Handbook of tables for lied Engineering Science, 2nd Edition: Table 1-79
\IX 18 ° ' A
Alumina - 96% 5% (ALY Refresh  F5S w.rfcafe.com/references/electrical/dielectric-constants-strengths.htm

inosilicate Glass (G ibook of tables for Applied Engineering Science, 2nd Edition: Table 1-96
5 {3 Definitions I8y Balsa Wood (Generalized, | Ctrl+X  pw.rfcafe.com/references/electrical/dielectric-constants-strengths.htm

no BorosilicateNs{as¢ {2’: - Del ibook of tables for Applied Engineering Science, 2nd Edition: Table 1-96
)
Balsa Wood (Generalized

4 Copy Ctrisc_ [J-ricafe.com/references/electrical/dielectric-constants-strengths.htm

= !: Materials

Beeswax, yellow (Generali ny.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
& Copper Beeswax, yellow (Generali{¥ . Paste CUl+V b rfcafe.com/references/electrical/dielectric-constants-strengths.htm
. . Beryllium Oxide (Generalized, 10 GHz... http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
B Alnico | (62 Fe, 21 Ni, 12ALL5C... A\ ° ﬁ‘)\ﬂ"]ﬁ*sl-zz_ I8y Butyl Rubber (Generalized, 1 MHz) [ND] http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
M Brass (65 Cu, 35 Zn) [ND] N EEZUE\E )EH aJ I8 Butyl Rubber (Generalized, 3 GHz) [ND] http://www.rfcafe.com/references/electrical/dielectric-constants-strengths.htm
& Alumina - 96% - 99.5% (Gener... /\ PRl J,J:ls‘f'- iy Carbon Tetrachloride (Gener._alized,1 http;//www.rfcafe.com/references{eIectrigal/di.electrigconstants-st.rgngths.htm
Ml Butyl Rubber (Generalized, 1 M... /i\ Ebgﬂrs_:'l& I8 Clear Fused Quartz (Generalized) [IND] _CRC Handbook of tables for Applied Engineering Science, 2nd Edition: Table1-120
I Butyl Rubber (Generalized, 3 G... A\ .
q!. Ca.rbon Tetrachloridf ('G'eneraliz... N 1 Library. 88 Objects (0 hidden).
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ZEZE (Libraries)

MEIMNERBRITS NEREERTIRAE.,
. LMTE?;:I EW‘:F'E'JE, %))

e sandbox® - XFdtd 7.9.1.3 (64-bit) Nl

*»ESDC Libraries R
4 & documents/REMCI XFdtd/libraries/new lib 1 (C:/Users/minso/Doc :
— CJUse rsjmmsnjl]ocuments/REMCOMjXFdr.dﬂ|brar|esﬂ|b2 (CﬂJsersjmmschocumentsz Name Notes
%= Project: sandbox Materials- Commercial Metals and Alloys (C:/Program Files/Remcom/XFdtd 7.9.1/libraries, | =
= I Parts Materials- Generic Dielectrics (C;/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- G & W Parts
@ (@ Part1 Materials- Other (Cy/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Other) W part 1
Materials- Pure Metals (C:/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Pure Mg (™ part1
* Circuit Components Materials- Rogers Corp (Cy/Program Files/Remcom/XFdtd 7.9.1/libraries/Materials- Rogers ';:';
%) Waveguide Interfaces Materials- Taconic (C:/Program Files/Remcomy/XFdtd 7.9.1/libraries/Materials- Taconic) Part2
% External Excitations B sheet
@ static Voltage Points
A :
Libraries
s/ /Do r REMCOM/X rC [—p \ = sl2
- e T cianermia : o TRERTIABERIFTIIAEGEZE
/Users/m|nso/Documenls/REMCOM/X Az ey
Materials- Commercial Metals and Alloys"#* New E"J?J'\E ' EF'jS‘@'#FQ

Materials- Generic Dielectrics (C/PrograriQs Unload  Del

Materials- Other (C:/Program Files/Remc g

Materials- Pure Metals (C/Program Files, o Paste Ctri+V

Ctrl+X
Ctrl+C e T

T‘XJ‘F“H’J%SZ}EF“EPHFE&W
BijtPaste, EEEIMNEIE

- ENMENIEEER, TAHE &
SEERI%Copy,

S P -
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BN TR RIS
{#Definition

BRI

Fz Definition

X T SRR AR HECE 7ML

I
I
%5 FACAD ERvAsIvESL | A EMt
I
I
I

FEAREI g HPort,
B, KT
oy, T B BB BR =S 14,
FERER R BE
F18 2 definition

I
- BFHEESREM. @

| - G
—————————————————— FARIERSS,

RENEEEHRLR NS
r Y LT AE ISR (A 7EAS
AN E SEGEE,
BBER., MRE. 25
TEESEER

NEZREIRLY, &,
FIANEXN =T SAR, HAC, Thermal,

ENMNEURY dielectric breakdownZ >
HERME Sensort it B 78 X B i
B

BB BT M/B
— RS B
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TS
2R

IR AT RNES 2,
RIS —HHIZE,
B, Tk

=L

FEEENMER

=
=

B T5!

F(port,waveguide);

WEN UG
JL

),

2
5

[}

=28
Ia=]

~
7,

.I

REER

FAHIRSTRRE,

i

Z
M= A BEASEA,

%ﬂ%ﬁ%ﬁﬁi

iy

=+
~F

T S S E IS

N P

i

HYB 9:?

FHIRS I,

R LB
B8 §

I

i (por) Rizakingl, 12

- AERFEERISEER A,
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* FAPENTEAIRHRATLASE — M SR ARER CHUEGERGIN A B REAERIRE) K EF,
BREFEMERE, HEIERMEERCADIIESA.

- XFAtdRYRETNREA LIS HIRE A3 DIRAY, NIEEN oA miR it @EWNE ELIS AR
CADSTRIRE, FAF{ERIXFdtdiQeETNASHtRE I,

- EANCADNHEIIZEES)EHeallfgE, XFdtd&ff—LaidEIEREY, LB ES(HhEFER, e
HL*’J‘JZIiLerIIZA%JIEI’J%;T EE%MD%JL_ —PAEEASEER, DA EES
B\ E S M RE A0 KA,

» MR—TFFFLERBERASH, JUINEXFAtdRYEIREXR SIEsEIRAYA, throi IV A
HIERIERZM, APA—EMEEBCBiFEEBNE—H S e @B RS, LUt
H— MBI, IHEEARERRER, FEDRENE.

EVER-FLORESCENCE
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- BFEILAE TARGEREENRE, AEWEC ENEIRNFRGPUEFAETE], RfFE/ EFRE
KA IARETF(HEREREAIERNERXFdtdiIProGrid Project Optimized GriddingIhgg, ik

XFdfdBaikiasinR, MElsE, S VRSl E— ’/"_JL,{‘_1’E isdtffEEzE@thAEE %EI’J
§EF‘|ﬂ1‘Q(adapt|ve mesh),

- DMERVRERIREGIITAICRE S, IRTWARS, A FRREIE /IS /5 RO i E O LA T AR B RRsCimAMERIAY
ki, BEARBEEENTERE, (8 RS RMIEF EAE, (hERMELERNEERRERA, /77 DaNES
GPUET, \Eﬁﬁlﬂﬁﬂtﬂzz*gﬁ%ﬁzzilﬁﬁﬁ’\lm%, & N2/ AEEIMRMERARR KA R AR T EAEIEERIR
&, EEHRREBRER N, ALKE—RER.

- FDTDEYIT RS EHEREEEILNRLHENINEE, BFRS Y, FERENMEIRESHEnA RN, EEEER
HE, HTERMEERKNEZEAEIR.

- BT FEEID EEA/NSRNSREESAE TSR RIRAE S EEE2, mEaIE 2RSS BULLR, LA
BAEERFHAP TR PISEIMERETEI100MB GPU 817, BEMIEXE T, R *Q/J\HTE’\JL‘I‘%EEESZET;QE%
?Uﬁ SXAIER, RMAEMEIDINEEAEIGPURFRERS, BifHRE—BULEEES, BRI
REREME, T RIS AORT S, A IRER, SR ETEy IR L EhaaZpl.
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