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VLF 3K ~ 30K
LF 30K ~ 300K
MF 300K ~ 3M
HF 3M ~ 30M

VHF 30M ~ 300M

UHF 300M ~ 3G

SHF 3G ~ 30G

EHF 30G ~ 300G
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Antenna 49|

N A

Antenna

Terminology used for antenna

@ S-parameter

@ Resonance

(3® Beam pattern

@ Gain

® BW

® Polarization

Electric Signal
(BB NT)

Yoltage

time

T.b.ntenna
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0 dBd = 2.15 dBi , dBi = dBd + 2.15
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Patch Microstrip QtH[LIS| YE
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UHF(Ultra High Frequency) O| & &Y Fut==0f| A AtE
Aperture 0 ¢ =2 QYL 0|5 7ts
S 0| BO| A
L& PIFA(Planar Inverted F antenna), Small Loop Antenna, SMD(Surface Mounted
Others ce Device), DRA(Dielectric Resonator Antenna), Chip Antenna
Q& Helical antenna, Monopole(whip) antenna, Retractable(Helical + whip) antenna
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CEM O]t

X CEM = Computational Electro-Magnetics

== 71 = -
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. MBI AL QI EM™ A OF

CEM 2%

*  Full-wave
- Geometric dimensions < A,
- Exact solutions

- MoM(Feko), FEM, FDTD

« Asymptotic
- Geometric dimensions > A,

- High Efficiency & low Memory

- Application of the geometric and physical theory of diffraction
- Lack of confidence in the results
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X MoM = Moment of Method

What is Moment?
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CADFEKO

1 Application menu
2 Quick access toolbar
3 Search bar

4 Ribbon

5 Configuration list

6 Model tree

7 Detail’s tree

8 3D view

9 Message window
10 Status bar
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arch (Alt45) ...

5

i Sl ssssncal e (O
I |-

o

”El}
= !
L

E%g_l
i

i

1o

Creating mesh....

Delete mesh "Arcraft’

Deleted mesh port PIFA_Port1”®

Delete mesh PIFA"

Mesh "Arraft” with

9861 triangles (9551 flat, 0 curviinear)
Mesh PIFA" with

8 sagmants
| Created mesh port "PIFA_Port1”
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POSTFEKO

@ N O g bW N =

Application menu
Quick access toolbar
Search bar
Ribbon
Project, model, details, browser
3D and 2D views
Result palette

Status bar
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CADFEKO

'/1
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CADFEKO
“Create Mesh”
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Feko 2| H%& AFE EE [DEMO]

¢ CADFEKO v2021 - [Untitled)
S &t YT, ETTI— o

B ES  home  Constust Transtorm  Sourceload  Request Mesh  Solve/Run  Tools  View  Display options

e @ AN N B -
= m B < - 2
D @G Ly i Elkm ) =P Se oo [ %FéFsrmum
Wew Open Save Component Import Export 30  Schemstic Moies  Model Model | Creats CEM  Script Applicafion Recor  Cables Windscreen | Feko POSTFEKO EDITFEKO intenns Feko (g
model library » s view - unit extents | mesh validate  editor  maero _ macre solver 2gus  terminal o Remote
File Create view Model atfributes  Meshing Scripting Extensions Run/launch 5

v Configurations

[Construction: Configuration
ems v

~ Variables
c0 = 1/sart{epsO=mu)
epsl = 885418781 761e-12
2o

i
pi = 3,14158265358979323846
210 = sqri(mub/eps0)

edia
Workplanes:
~ Model

Geometry

Details

Starting new project...
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PIFA type2| Antenna

Inverted F antenna(GND pinO| AF-&) Planar Inverted F antenna(GND pinO| AI-)

BT_ANTENNA

DATrA LINK PLA
s

L

Rayson BTM-112
Bluetooth Module

QP OSZIKI N+

www.google.co.kr
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https://www.eevblog.com/forum/rf-microwave/2-4ghz-pcb-antenna-for-bluetooth/
https://www.eevblog.com/forum/rf-microwave/2-4ghz-pcb-antenna-for-bluetooth/
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Antenna Design Variables & Specifications

< Variables >

m

< Antenna Specifications >

Size[cm]
Width x Depth x Height

IEEE 802.11b/g/n ©
F1(f1) 2.45€9(2.45GHz) Samme | @ Substrate 4%x2x0.1 sFgs = 2
[e]
F2(12) 55e0(55GHz) ~ 'EE 802111/ 2l @ GND 4x6x0.1 Radiation® $|%t GND
Sl Fats
Lar[r;\l:t]im CO/F1 CO=3x 10e8m/s 3 Antenna ?X?X0.02 Ant. HIHE2 R5H
Lar[;gtliaz CO/F2 CO =3 x 1068 mis @ GND pin 0.1x0.1x0.02 Antet AH5H7| 2l
PIFA _ substrate SO r D =8E[0] ® Feeding 0.1x0.1x0.02 Line= 0| &gt port X|H
_ conductivity
oxe Ant. Length .
PIFA _ substrate _ FHE[e] ® 5GHz Radiation pattern
permittivity 2H2E (R HI|H EM) [lambda/4 ] p
i . Lambda‘ = Ant. Length L
PIFA _wire _radius  »'on0in00ae Port Of Cizh BHX| & @ 2.4GHz [ lambdal4 ] Radiation pattern
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Antenna TEST Result
ENEE

2.4GHz -6.437 dB

Excitation

5GHz -32.06 dB

2.4GHz 3D Current
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18

Total Gain [dBi]
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Magnetic current [dBV/m)

2.4GHz 3D Radiation Pattern
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5GHz 3D Radiation Pattern

Magnetic current (dBV/m]

630
540
450
360
270
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180

5GHz 3D Current
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Antenna Design & Analysis [Demo]
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«Freq.
+Lambda

+ Permittivity
«Radius

W%\Mrm\w T

+ Permittivity setting
+Region change

«GND Environment
« Dielectric setting
+ Antenna pattern

+ Frequency
= Port

« Far field
*Mesh

«File Save
= Solving

+2D & 3D analysis

Geometry
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Scrot Appcation Ae
~tﬁ velidate | editor  macro nm

X/

ZIN

Starting new project...

2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

NETWORK COVERAGE 27}
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Network Coverage Processing Workflow
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POSTFEKO

- Ant. Export
- Feko Far Field(*.ffe)

Aman

- Feko Far Field open
- Radiation pattern save
(*.apb)

Map

- Openstreetmap search
& save(*.osm)
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WWENYET ProMan

- Vector database - Network Coverage

(*.odb) setting
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Network Coverage [Demo]
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* 2.4GHz export
* 5GHz export

* *.apb re-save

» Openstreetmap.org
**.0Sm save

**.0osm ->*.odb

* Network Coverage setting
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