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1.iRE7Y4R

HHRERE—REEDNF TERKNNRESN—E LB EES
B, AL HBUSEEREBETRN, B4 TURERRNERIR
HREHR. BEREEERER. FRIHSTHESM0SE, NS, TBE
R AT ELEER. &6PORETEEEN 1.56Hz-3.56Hz, AFRE
419 FRA epoxy, EABM/TEREMer=4.4, RERRLEHEN PEC, BERE

ElWE 1o

Bl iR
2.B(gE
=i Ribbon #28 [Home] — [CAE] — [Units] FTHBEAMLEEIHEE,

Zf5) 5P SR AN 2 FiRo

@ unit set (=
Distance mm

Time ns

l Home

t Modeling

CAD

EM Simulation

A T

Post Processing

=

New Units Parameters Parameters

Material =

Sweep
CAE

=)

Frequency
Temperature
Voltage
Current
Resistance
Conductance
Inductance

Capacitance

GHz
Kelvin
v

A
Ohm
S

nH

pF

Magnetic flux density ~mT

0OK

Cancel
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3EIREY
AT HERIAXRTSH#ITRAMIAR, BINERSHLERE,
= Ribbon #2#1 [Home] — [CAE] — [Parameters) THSEISEXT

EE, _dE [Add] ANBHEE, BIMAZEIMETEET BTN, 7

EHPFERNMNETENE 3,

55 I Q L&

Units Parameters Parameters Pattern Motes AddtaCDmpDnent

Materlal Sweep Array Library
CAE
Parameters =

Parameter List
MName Expression Value Unit Description
~ [ Project

fH 16 1.6 mm NEEREE

LD 28 28 mm EERE R

£ wo 37.26 37.26 mm SR EE

£ 7 7 rmim AEEESERERLES

Add Edit Delete
oK Cancel Apply

B3 8L E
TS HfE, FREURKRR, S& Ribbon =4 [Home] — [CAE] —

/
[Modeling] (H&EHREHLMAH (D)) srissfs, nE4.

[ @ '%E QAER E

Import Modeling Units  Pararneters Parameters Pattern Motes  Addte Component
A Materlal Sweep Array Library
CAD CAE

4. Ribbon #=
KEIPIRECIREBI DN 48, KRACERME. QIENRER. SIEXE
bR BIERTRLL, LHlimskO, RERTIWE 5 Firo
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B, i RER S REE

1) Sl

=i Ribbon 27 [Operation] — [Lines and Point] — [Rectangle]

RRIERA/ NS, BREAEE=MANEX, fEHEIE—M, EIEEN

WA TR RAERER, &

[ Y] =R2E, NES6

B EfHen -5

IREEFRNZEBOR XY AIRENR, [T

Shape | Operating | Utilities

Oom ~ }F «~
Rectangle |Curve Equation One Touch  Through
o List Trim - Point Curve
Lines and Point
Rectangle = =
Olv/[X= o
| ¥ Required
| —
s o]
£ | © Comer () Center
A @~
| — X: -0 mm
Y: -WO0 mm
Z 0 mm
AE-
‘l . X: Lo mm
2nd point
Y: WO mm o
Z 0 mm o

6. BRI e 58
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= Ribbon #2r/ [Operation] — [Operation]

BUEREES, =& (Y] ERigE, RET,

N-sided Ruled Splitwith Trimmed Dome
Curves ~ Plane

' Operation

N-sided

,5 v | X E Li
¥ Required

P_

FO  Boundary |4 picked |¥

@ |V Sew

@c
|/} Sew shapes A

| ¥ Settings

. [[] Tangent at boundary
ol Refit Direct

Tolerance
&

[ | Keep boundary curves

0.01 mm ., -

¥ Auto Reduce

[_] Minimize surface data

BI7. R

2) BIBN IR

— [N-sided] A BRiriE

=i Ribbon #2/ [Shape] — [Sketch and Solid] — [Block] SIiEEE

RNBIILFE, LHFERNENMENX SR, EIEZF, FIEE 5 R

SATRSCRIAE, ERBEEPRANREANENTATRSRLHR, & [V]

STERIRE, WHE 8,
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B rEeEEe~ ~O-v»

| Shape | Operating Utilities

“Ps ) @ @

Sketch | Block | Cone Cylinder Ellipsoid Sphere

Sketch and Solid
Block =2
® v XE oy
. v Required » !
]
PIIF
;‘5 A S~
Tt -Lo mm
Eatt y: -Wo mm
z o mm
A~
" X: Lo mm
x 2 pons Y: Wo mm
Z H mm

E18. Bl 2N IR
3) BUBRRLNMA
=i Ribbon 27 [Operation] — [Lines and Point] — [Rectangle]
LEIERK/NER, MEEEPRAREERNAUBELERRTSHINT, =
[ 2wieE, nEo.

B T fEHe s O
a Shape  Operating | Utilities

Rectangle |Curve Equation One Touch  Through
List Trim - Point Curve
Lines and Point

Rectangle

alvIx]=] ol

¥ Required
= Ooo  mpN
EL‘J © Corner () Center
A G-
E‘] . Loys2 mm
16t point ¥Y: -Wos2 mm
H mm
2 =
2nd point X Lo/2 mm E
¥: Woy2 mm
Z: H mm

E19. B R LML A R
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=i Ribbon #2F7 [Operation] — [Operation] — [N-sided] ,F B Rk

EE ISR, S (Y] SRS, WE 10,

®

$ v ixs

o0

¥ Required

Boundary |4 picked

v Sew

[V] Sew shapes |

v Settings

Tangent at boundary

Refit Direct

o K &l B 3

Tolerance Ji 0.01

Keep boundary curves

¥ Auto Reduce

Minimize surface data

4) BB

10.  gUERZILA

£ Ribbon #=/%## [Shape] — [Sketch and Solid] — [Cylinder] !

BEBXNNNERE, AREREEPRNREANUELITIRRTSHENT, =

& [ Y] =HgE, WA 1L

B DEfEden ~O-v»

_l Shape | Operating

Utilities

<P 40

Sketch Block Cone | Cylinder

@ Q

Ellipsoid Sphere

Sketch and Solid

Cylinder = 32
3 vIx/s] o
| ¥ Required
¥ A®-
XL mm
ﬁ' Center Y: 0 mm
— Z 0 mm -
Radius |0.6 mrn:|R & -
Length |H mm - | & -
1 ¥ Boolean
|
199
Boolean shapes M

Ell.  oliEme
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5) el n
£ Ribbon #=7%#E [Operation] — [Lines and Point] — [Circle] £

REREPEMABROTRERNT, & (V)] =REE, TE 12

B DEEe~ ~ O
ile Shape | Operating | Utilities

Circle [Curve Equation One Touch  Through  Sg
List Trim = Point Curve Cu

Lines and Point

Circle = £2
OlviX B L
¥ Required
s I
= Oleloolo
2 s
x
@)
Center
X*ou mm o
@ Y: 0 mm o
£ o mm o
@ Radius () Diameter
Radius 15 mm > -

E12. 8RB E
=i Ribbon #=F#y [Operation] — [Operation] — [Trim to Curves],
% Faces BAEEETE, HREEOTAETR () FES, Curves hEE
AW, #REERaENBATR [ ] 5, Side HEESHTEERII
mEs, mE Y] RREE, SHTEREME 13,
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¢ o< 90

N-sided Ruled | Trim to | Trimmed Dome
Curves ~| Plane

3§

Trim to Curves @ 23

@ vIX|E L
¥ Required

FO  Faces 1 picked m ¥
Curves 1 picked D M

;& () Faces to remove (O Faces to keep

3] | Sk ] |®
¥ Settings

@ Projection In place(none) v

["] Trim to checkerboard
.ﬂ ["] Extend curves to boundary

O Keep curves

E13.  &HRBO
BiRTRE, RE [@] g [@] R EIEINE,
4E=50RRE
AT M T [Design] — [Background & Boundaries], #3#% [Edit]
REES5107, WFXREEE, Background BRIAIZER vacuum, Boundaries
ZIOREE Open, BR510FR M OlEE Ribbon =& [EM Simulation] —

[Setting] — [Background & Boundaries] ¥i&E, WE 14,
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Background & Boundaries

&l v X 0D

o W, IViatenais
oy [B; D.eﬂgn : -I v Background
| ¥ Background&Boundaries 3 .
SRS ) Material Vacuum Y

¥ Boundaries

"] Apply in all directions
A | £ v >
H = AP Xmin Open ¥ Padding 0 cm S| @~

“ Home | EM Simulation N

Xmax Open ~ Padding 0 cm 2| &~

— 2
.J ‘NV‘ @ - Ymin Open ~ Padding 0 cm |9~

Background & Excitation  Edit

Boundaries Signal  Source Ymax  Open ” | Padding |0 cm ~ EE
Setting . ; 28
setting Zmin Open ~ Padding 0 cm S |9

Zmax Open ¥ Padding 0 cm | @~

E14. BR5LFKE
5.8 E
RGN REF MR FR4, REFZFMIRHIM LR PEC,
AT EMTH [Design] — [Objects], #%## [Create Solid Object],
TR RER, £ Material Fi%## [Load from Material Library] $TH##E,
R FR4 (AJ7E Material #2FR48IN FR4, BIEEREZME), =T [Load] #

E, WE 15,
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Solid Object = £2
= ILALL. o0
f‘ﬂ Background&Boundaries v Geometry
g Objects 5 Entity |1 picked | M
gl: Create Solid Object

Customize menu

-~ ¥ Property
- % Delet - Material PEC

- [Hroipere
vacuum
- [#] Probes ;
air
PEC
B Material Library L =
Filter
Type All * Material FR4 Total: 1
Material List Material Property
Name Type Update Date Property Value
FR4_epoxy EM 2018.09.14 09:25:28 relative permittivity 44
relative permeability 1
electric conductivi 0
magnetic conductivity(s/m) 0
Type EM
Name FR4_epoxy
Reset Load

Close

15, NMEREAMEIRE

BXFTH [Create Solid Object], #EHIRZL, 7E Material Hi%&#E [PEC],

Bintkig & PEC #Kt, TLE 16,

Solid Object = £ |,
9 v X L

¥ Geometry
9 Entity [1 picked | ¥

¥ Property

Material FR4_epoxy 7

[New Material]

[Load from Material Library]
vacuum

air

FR4_epoxy

16. REMEIRE

FAERNENTEMRENE, REEET Shells TEATA}H!
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AETEMTH [Design] — [Shells], %&# [Create Shell], #EAHFEA

RENEFHAMZWE, REMEA PEC, A 17,

PEC Object 3

_ 9 viX o |
B Shells | ¥ Geometry
|% Create Shell | @ ‘ :
Entity ‘2 picked ‘ ¥
.| B Delete
E}l Customize menu . v Property
i .ﬁ‘:Va'f"t'l’ Material
E'"P[ane Wave viatenal
Dipole

Bll7. REMBMEMEIRE
HEFIEMER, SEPER (BERENRD), HETHEREER,

ENIREBE DGR T ! SNE 18 Fimso

o

IS MRS
6. KSR IZ
AR ERSTERSBE N 1.5GHz-3.5GHZ,

AT AWM TH [Design] — [Excitation Signall, %&# [Edit] & EK#E
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RN B0

| L%, Por

M 7 Edit
&[] Ports .

Customize menu

[ Plane Wave

1. 34mhiRIgE
A EN A A Lumped Port, Y3—1KFEHRE S 50Q0

Excitation Signal

|| ¥ Frequency
» min 1.5
max 35
KEINFIRE

B 23

L L

GHz

GHz

AT AT [Design] — [Ports], #%#F [Lumped Port], XBHZE

ERAAEMNSH B TAED HFBRIRENELAAE X ZRENES S,

Characteristic impedance =fR#F2IA 500hm, =if [] STRISE, ®’E

sepklfa, REREPH—MEkRFRREE, WE 200

i~ W Excitation Signal

efEPorts |

* i '\ pqllx

Lumped Port

[ Plan
-~ [ Di v
@B opt

Wave Port
Delete

Customize menu

Lump Port
.
% v | X
| Name Port1
3‘ Pos1 7.6,00

E m llv‘lc)l-

[&20.

Pos2

Characteristic impedance 50

Absolute
Critical
Relative

On Entity
Expression
Smart Point Ref

%, Dynamic Pick
Middle

N

Between
Offset
Along
Angle

Center of Curvature

2. CAE002.23 - [Project] X |

Quadrant of Curvature

HhRIgE
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Intersection

I N3 90|03 \K

Between Cv Points

Project to Cv or Sf

ol i

Cv-Sf Intersection
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8. Mg B SE5

AT A TH [Design] — [Mesh Control] — [General], 3#%# [Edit]
FHAMKBIZER, BIe ENEEHEBS, MRS BEA, HEEER, B
(FEREERIEM, —REFRGNSERNE, WE 21,

General
v | X LI
¥ Required
3 Minimum cells per wavelength 15 =
Minimum cells per circular diameter 3 :
Minimum cells per slot 2 =
Grading Ratio 6 =
[# Optimetrics - Critical multiple 3 -
E){ﬂ Mesh Control
| Edit Capture Geometrics Details
(&) Customize menu (© for conductors only () for all materials
e Details Level  Low .

21,  MgIgE
AT AT [Design] — [Mesh Control], #%#% [Generate] ERM

%, DB 22,

- [#4] Probes

- [ Optimetrics

'3@;; Mesh Control

8) Generate
@ General

= Local

5 [ﬁ Critical Position

m

E22.  RBRMNE
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9.3KfReZIZHE
Z=f5)89 Accuracy }-40dB.

AT AWM TE [Design] — [Solver Options], 3% [Edit] $TFKAR
BRIRE R, 7F Accuracy ikiR-40dB, HASHRUWELRE, =& [V ] Mg

B, WE 23

Solver Options

9 v X i
Otlocal JACutions
/@ Solver Options g !
@ Accuracy -40 - dB
() Run
I 4 cdit | Min trips 2
Customize menu Max trips 80

PML Performance good

(] Store result data in cache

E23. KRR E
2 4)3% Store result data in cache &R, &R/R1THHE EH Field, {Nit&E
Sei% B EH Field 8%, ZfH R 4%k Store result data in cache 3T,
10.AEIHE
RETMESHE, FEEHEMNEMEEHITIRE, =& Ribbon 1=/
8 [EM Simulation] — [Check & Run] — [Check], %I Objects & Shells

Hs, HERHEIRERS, WE 24,
¥ 0®
Check Run

Check&Run

Message

v Designl

@ Objects [51(FR4_eposg)] and [SHPEC]] intersect. (Wed Jan 30 17:13:21 20191

E24. (HERNEIRE
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RIFFIRERTH, RRARBRLAMNERES, WFILEER, FUER
RIZBRESIOMERE, ZWSim H3IRBEHIFRIES .

HEFAEREN, Check RISBEIIEE, WE 25, BFAEIRIEE SIS
BITESRE, AF)FIER Trim base shape, FFERE ZWSim A PEC 832

RS HEERELE warning 1878, &5 H Shape Intersection XJiE1E,

Shape Intersectior © 52 | Z CAE028Z3EM - [Project] X | +
8] x oo RN NN B
— Tap <F6> to cycle thru picks behind the last pick.
¥ Intersects shapes <right-click= for entity input options.

o B
1picked ||Operator shape  PEC

© None

() None to all

() Add both shapes (Based on the base
(©) Add both shapes (Based on the oper
© Trim base shape

() Trim operator shape

() Intersect both shapes (Based on the
() Intersect both shapes (Based on the

47

The number of object intersections: 1

4
H @ Objects [S2(FR4_epoxy)] and [S4(PEC)] intersect, please fixit. (Thu Mar 28 14:37:27 2019)

E25. MAEREHEIFLIE
BAPEIRIEE =Y, £ Ribbon #253%EE [Home] — [Modeling]

(HREmAELAN {]) BRHENERIFE, 1£ Ribbon #2F13%#% [Shape]
— [Combine] THAGIRERE, RNERENMRERFMREHF B DL [Keep

Remove shapes], SN RERMRLHITTH/RRKE, WE 26,
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Combine @ 3
S v X E || @ |p
¥ Required
3‘_ FE——
= $S &
S o e ,'f Base 1 picked M
OGS pldlig™
» Operator [1 picked ] M
Fillet Draft Shell |Combine [Divide Move Scale ]
. - 84 ¥ Settings
Edit [~@] Boundary M
[V] Keep Remove shapes
ﬂ v Tolerance
Tolerance 0.01 mm o

E26.  HNBRENIRSEHITMIRKE
=i Ribbon #8119 [EM Simulation] — [Check & Run] — [Check],

§$$ Check in%*@) ﬁﬂjﬁﬁﬁlﬁigﬁﬁﬁﬂﬁ‘/, J[—IL: 27o

Check (=]

~ Designl
+ Background&Boundaries
+ Objects & Shells
/" Excitation Signal
+ Source
V' Probes
' Mesh
+ Solver Options

Validation Check completed. oK

E27.  KEmEd
G T =N [Solver Options], #%E##F [Run] 1517, Z/STE Progress =&

~MEEHRE, FNETAME [Results] TRHIM—LEBANER, WE 28,

Progress

Project Project Design: Design1 on Local Machine Status: Running Solved =0 Solving =1 Remaining =0

| 7% ol x

B3 Results
B \? General
; '8 Port Signal
: S-Parameters
B Y-Parameters
B Z-Parameters
& Load Impedance
B Power
2@ VSWR

28.  BIIpE
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1LEREESERE
B115%E, TR [Design] — [Results] TRIERIEITS
1) BEEREHEIRMZE

B BEERLHORMFE (S11), BIEBEHRARIBERMK, REhan

TH [Results] B9 [S-Parameters), && S11, IE 29,

SN 48
e
—

25
Frequency (GHz)

E29. hEELR
£ Ribbon =89 [General Result] H&EILAZRIN Marker = (EMIEX =&
ARBAL), &F Smith BIEE, WE 30, MEXANEEZIER LIS E L%
EE. XREUREAE,

Home  EM Simulation  Post Processing = General Result

oWl o~ ERBEOE S

Math Trace Add Min Max Phase Real Imag Linear ZSmith  ¥Smith
Expression Characteristics =~ Marker Marker Marker

Tools Marker Value Type Smith Plot

E30.  Ribbon #28y [General Result]
NEEEFEZLR, =i Ribbon #2ARY [Post Processing] — [General
Results Manager] fTHEREENIEE, WE 31, AEFEETERHIE, &
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R#AMET =mB [Results] T, REEIAIES,

Home  EM Simulation = Post Processing = General Result

A 4 ®

General Result FarField E/M Result Solver Result
Manager Field Data Log Report

General

Frequency Monitor
General Results %7 22
[¥] Port Signals
[V] ProbeE

[/] ProbeH

/| Load Impedance

[V] Reflection Coefficient

[V] Power

/| Efficiencies

[V] § Parameters

[/] ¥ Parameters

J| Z Parameters

] vswr

OK Cancel

E31. AREIEXIHE
2) BEEEMISN =485 A HE
BAEZEENEEMS, £ Ribbon /% [Post Processing]
(FarField] THSRRIGESEE, WE 32, RFEMNIAS 2.42GHz, ABTE
TR TR L IRARRZ AT TS o

| B 5@ Power FarField
i B 5@ Reflection Coefficient -
& = Efficiency Frequency Point v
FarField . Frequency 242 GHz |
§ Add Frequency
Ty Paste
Customize menu
OK Apply Cancel
32 //J\\jJD %
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REFTHG, IETRNTREEERIE (&FIFEFIRG Gain), IWE
33, Ai@id Ribbon ## [FarField Result] RABRBEBHERER, LMW
=B RMRLRET, WE 34, B 35, B ERMIMERXAM Properties

R Fix XEREE (Start. Step. Stop) BEEAREAENEER Polar B,

= [ Results

B 5F General
E 8 Port Signal
L B
- Baon1n)
E == S-Parameters
- - Basam
' IB Y-Parameters
' CB Z-Parameters

B 5F VSWR

& ©f Load Impedance

' £ & Power
B © @ Efficiency
= & FarField

- {18 farfield(2.42GHz)[1] |

E33. PR THZZT R

E34. LR (ZHER)
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Directivity(Total) Phi=90 deg
o B farfield(2.42GHz)[1]

&35,  miHER (REFRER)
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