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ABSTRACT

The advancement of technology that has been developed rapidly in today's society and
communication system for exchanging information with wireless technology such as wireless
local area network (WLAN) and Wi-Fi has been used to facilitate more and more thus become a
part of living factors. In developing countries many poles and receivers, such as the access point
femtocell or router, have been installed significantly in almost every area, including hotels,
airports, public areas, residential building not even the libraries, hospitals or schools thus increase
the opportunity to expose more electromagnetic waves. The Wi-Fi waveform is an uncharged
electromagnetic wave with a frequency range of 2.4 GHz close to the microwave wavelength, can
affect the body from the mechanism that heats up the tissue though there is no empirical evidence
showing the obvious physical effect on human health. While electromagnetic waves from radio or
mobile phone signals are classified as 2B carcinogens, especially for glioma and acoustic tumors,
including studies in animals that Wi-Fi electromagnetic waves have effect on brain cells such as
alter effective thinking, memory effect , sleeping behavior and put stress on the heart's function
due to interference in structure and metabolic processes of imported channels on the cell
membrane which lead to defect on chromosomes and the body's biochemical expression. This
leads to oxidative stress and apoptosis those can plays an important role in the development of
diseases. These effects produce free radicals and reduce the ability to create antioxidants within
cells. Users should consider the factors of signal installation points and time limit for using, avoid
touching the group signals that are sensitive to high waves and increasing the antioxidants in the

body. However, since the Wi-Fi wave is a technology that has recently been developed and used



in the past few decades. The study of information on various related effects may not enough and
may not give a clear solution. Therefore, further studies should be conducted, especially the
collection of information about human impacts and related factors that are long-term results, such

as cohort studies or case-control.
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o . o 1 a 1 I 1 ] AN Yo o
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1 < ~ 1 ] v o A < ds! % a 1 (Y] v o
wimian Tdnnud 50 Hz wun duiusnumanaeulvadiuvesdiegd ua luduwusny
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AMUEe luN15INANZI5 991N Ty a U1 TARC, International Agency for Research

'
A o U

A o a = Y9y 3 gy A
on Cancer U9IUN 31 YUIAN 2014 Glﬁﬂl@uﬁli@ﬁﬁzﬂﬂ‘ll@\‘lﬁﬁﬂ’f)iJSZLNll’anlﬂTWV] 4.3
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7l Rough Guide to
IARC CARCINOGEN CLASSIFICATIONS

The internatonal Agency for Research on Cancer (IARC) classifies substances to show whather thay are suspected to cause
CENCET of NoL. It places substances Into one of five categories depending on the strength of evidence for thelr carcinogenicity,

WHAT DOES IT MEAN? WHAT DOES IT INCLUDE?

CARCINOGENIC
TO HUMAMNS
SuMficient evidence in humans. Smoking, esposurg to solar radistion,

B 0000

Limited svidence in humans. Emissions from high temp. frying, stercads,
Sufficient evidence in animals. exposures working in hairdressing, red maat.

POSSIBLY CARCINGGENIC
BROUP " TGHUMANS: 0 @ @
ZB Limited evidence in humans. Colfee, gasoline L gasoline englne exhaust,
Insutficient evidencein animals. welding fumes, pickled vegemabiles.
CARCINOGEMICITY
NOT CLASSIFIABLE
Inadequate evidence in humans. Tea, static magnetic fields, fiuorescent
Inadequstes evidence in animals. lighting, polyethene.

PROBABLY NOT ORLY | EREMICAL EVER PLACED ™ TS

EE[]”P CARCINOGENIC ARIRIP OF ALL SUBSTANCES ASSESSED
4 Evidunce sUggests no Caprolactam, which is used in the
carcinogenicity in hu nimats ‘manufacture of synthetic fibres,

THE IARC'S INDEX ONLY TELLS US HOW STRONG THE EVIDENCE IS THAT SOMETHING CAUSES CANCER.
SUBSTANCES IN THE SAME CATEGDRY CAN DIFFER VASTLY IN HOW MUCH THEY INCREASE CANCER RISK.

© COMPOUND INTERES T 2015 - WWW.COMPOUNDCHENM.COM | @COMPOUNDCHEM @. 0 .E. e
Shared under a Creative Commons Amtrbuticn-NenCommercial-NoDervaties licence

d’ o [ A A £ @ a <
HINN 4.3 NS IUUNTLAVAITNINEIVOIAUNITINA LTAN LT

(http://www.compoundchem.com/2015/10/26/carcinogens/)
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9 1 A A 9
432 Pea71lnnnirsnunneIvT
Aa . . A = I o a v J
NNMIUsZIUNANTENVVR Wi-Fi NlHamsanyuiunangiudalssintuaas
= A o 1 s 2 = o v 0 A o o w aa A I v
famanFanuaoguamuybdiy lulinnudunusedeivedinynieada osanilus
WaINUNT 08I 9 1AUNINLAINITOTINE (Foster and Moulder, 2013 and Pall, 2018)
[ 4 ] {
A9AAABINUHAINGIANTT Telecommunications industry-linked individuals CEIGEGRRCRL
1 4 . . ] ] 3| 1 a
panuszmanaau wi-Fi lilinatay ldawisaduly1dlunmsne Ik inanansenung
qUNIN (Foster and Moulder, 2013 and Berezow and Bloom, 2017) Tﬂﬂﬁ%’agamﬂmsﬁﬂmszu
= 1 9 1 o 1 A ] <3 A g 9 [
dalundazaiud navnunnyrenauusimian Iihaud 2.4 GHz Wuilesun luuin
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NoNILH1a18 DNA M50 11inalaensane 15ANSI59 (Cancer research UK, 2018) 114949911

@ 14

a o @ 4 ! ES) <3
UNAYDIBATINITAAFTUNAIIIUIINAD U (Specific absorption rate-SAR) 7 1 1A 11 u

D.
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AGIFAADWAINUNAI9DNUIINA T YY1 WLAN antenna v 11 Tuvznaie
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]
[ %

daya1a WLAN antenna 12 T Taasdanailszum 10 Tulasied awszouilsnalan
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a Haguiu duldaudesmuauiasgiuanuiasadouesglsy fe liifu 2 Wike (IEEE
Standard for Safety Levels with Respect to Humans, 2005) FINITAUAAUALOATIN 139 A

I ' v ' v
WAIIUIINAAY (Specific absorption rate-SAR) AMUNNAINIUUAININWIATIUAMUA 1T

v I3

(Safari et al., 2017) luguaues ICNIRP aginianudunusantiosssniemsdudaaau

'
1 =

v < [ A = ' A v 1
uiian lfhAunauanes (Electroencephalogram: EEG) @3ufi58n31 Alpha band usi¥o s

@ =

UwanogunimednFany uaz lunuanudunuiNganuszni1anai cognitive NUAAY

@ 4

] <3 = l v A o [ 9
wiwan 1l st luanisent seauAFURNUTAUNITARU AN 1A (dose response

. . Y o a A @ ' = A 1% o w0 (=
relatlonshlp) Iﬂﬁlslﬁﬂ'l’f]ﬁu']ﬂlﬁﬂﬁf]']ﬂ'liﬂ'JﬂTi'J DOUINAY ﬁi’f]’f]'lﬂ'lﬁﬂuﬂﬁﬁjﬁ']vlllll
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o v o [ o o A ] <3 =1 9 I Y1 a
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(Poletti et al., 2009)

@ U ~ 9 = 1 A @ P A A o Y
AUDDU NUDYANITANYINAAUAYYIU Wi-Fi NT¥INAIND 2.4 GHz 'Vﬂclﬁ

g 9

'

a ] a o A J Y A A < '
NANANTENUADANNT oM 18v09a Uy MYuederzidunuimlumsavueu lai uay
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A o . LA ' Jd o ' A o Y A % 4 . .
ARUAYYINU Wi-Fi 11Namwaaﬁuaaummmumwmaa'ﬂnu (endocrine pancreatic cell)
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1A ' 4

d' 1 ] Y Y t:' a o .
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A2 1M1 aoAaNevUD the International Commission on Non-lonizing Radiation Protection



21

(ICNIRP) Ad1mual?lu the 26th Federal Pollution Control Ordinance (BImSchV) Tae
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1 Q' g % =) =)
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s1n1e ua lulinisndeundasszauioulaf reduced glutathione @15@1UDUYADATY
a a a a a a @ A g’/ 4
Tagsan 301010 I01TUE 1azIn1Tud TunyAMUNAIATIA (samples of maternal rat)
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I UD Gluwgmzmﬁmmiﬂ (samples of maternal rat) 119213 UNa 1N Transient receptor
4 o
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(% 4 v v d i o
4.4 aduiiinadonnuduiusszrinenaudyana Wi-Fi taznanes1an e
] A ) 1 % P 1 Yy v =~ YR
mssunaudnanaasoawaantnuanalsesn llla drelidiviaunae
o laun
44.1 szeznaduradudyq v Wi-Fi
9 = ~ ] Y a a a = A o
vndeyanisanyINsIusu lglun1so1989 Niliea 1 MisAnyINKINIg

Y

[ Y J 1 a|d [} { [
fsumevanuduiusszninmsanadvesnuanaitlsylunyiuszeznandude



27

A o J o o

' [ [ ] Y ]
AdUFYIY Wi-Fi WuNBeszeznadusaaaudyyia Wi-Fi iuundy g9qunusny
Y
N13LNA apoptosis gﬁu (Shokri et al., 2015)
442 olguosdduAanaudya I Wi-Fi

4 [ <3 1 1 1
aauudman Iiheusodananeausigios lduinni (Pall, 2018) N1TANYI

E]

9 =) = = ' A o . A =
Guayaﬁlu 23 Tﬁﬂlﬁﬂu‘lﬂﬂimﬂﬂﬂ@ﬁmﬁmﬂ WUNAAUTYUIU Wi-Fi UANURWITNTIUITD
1 ' A A I = A = Y T
ﬁ\iﬂaﬁ@ﬂ?ilWllﬂ"J"lllLﬁqueUﬂ"IW1ulﬂﬂuﬂliﬂu Tﬂﬂm‘wwwmﬁmmazmiﬁaug (Karlpldls

A Y o ¢ ' Yo A o L 3 s
etal., 2017) maummiuamwmm W‘].I’Nﬂ?ﬁhlﬂiﬂﬂauﬁﬂulﬂuﬂﬂ! Wi-Fi Glui%ﬂ’)'lﬂﬂx‘lﬂ‘iiﬂ
A [ [ [ a ayn Y T o oA < o
Wi@’ﬂﬁ\?ﬂﬁ’E]ﬂﬁ'nﬂiﬂ’ﬁ\‘lWaG]’ﬂﬂ’NNF\IW]JﬂGIﬂﬂﬂﬂﬂﬂf]'lﬁﬁ’W]IﬁW]N’)ﬂ [(Kuybulu etal., 2016
v < s ! s
and Othman et al., 2017 (a)] magamﬂnu”lcm earth calm I2UN waaaumuazﬂﬂwaﬂﬁwz
v dy 3 o 2 o 1 1 a a = v [ 1
ﬂl@ﬁ?ﬂlﬂﬂiﬂﬂlﬂ‘W?%Luﬁ]’ﬁllﬁ]ﬂl,@ﬂflﬂ 5-10 1 Q@Qi‘l!"])”)\‘ili]ﬁﬂlumﬂiﬁ HAIMNDOUUN IN1YAND
Yo A [ P {~ o Y ! '
ﬂ'liulﬂillNﬁﬂig‘]ﬂ‘]_li]'lﬂﬂﬂuﬁﬂlumﬂm Wi-Fi 'i/]Mﬂmﬁll°LIG]VIZEJTIZQ’Nllﬂiﬂﬂﬂ’NﬁiJUQ"UUQWjﬂ’l’iﬂul
A o J 3 A v =3 AN Yo A a o a
T]WGJJUWﬂgIWﬁﬂ Lmzmamuimmmgm i’JiJi‘I\ﬁWfJ\?TL!‘VIll@]i‘]Jﬂ1i@]W3JWGlu'Niﬁ1§'Jalf'lﬂ15
the Australasian Journal of Clinical Environmental Medicine 71 @ U & U1 Wi-Fi Unano
J @ 1 ) J =
ﬂ?iﬂiuﬂﬁiﬂ UAZHAINADA NITNUADNITNINTIUUDILEAR ﬂ?iﬂ'lﬁlcli] ANLFTYTIUDY DNA

[ % [

s 3 A < A A 4 A =
Llﬁ3!,G])'aﬁlﬂﬂlﬁ@ﬂm']')ﬁ']ﬂﬁnﬂﬁﬁiyﬂ]u']mLﬂulﬁﬁ’]u']uﬁﬁﬂﬁﬂlu@q N UAINUDUDNTSUU

1 H k4
dyaan Wi-Fi innududu duwusaenisiuanu@ssaoiauinisuazmsinaiiosenlu

SAA

Al 1 <] A 1 R~ Y a
aues uenandldyanauaimian lihfdaseningunssinddyaa wiri duaunglding
[ v W 1] { 4 o 1 { 1 Aa Aa
MIduAINuYeIsIg lanzminiaadaues o1 llgnsazaunazidosnosinsoonadn
(Rein, 2015)
443 2021 HAZAINAYINTEHINIATIAIUd Y IY Wi-Fi
v AarAa o 4 [ <3 . c 9 4

auranfand aauuiman Wi (electromagnetic radiation) ¥11899 AAY 10

% [ I~ H [ a a @ [RY]
aroudy IWaouvesdurnuman ldfurriulsgiTasnindesnudlronisuns @

=] 4 a3 {3 <
wian i Uszneudae aauuiman Tt uaisdudszaruvesauiy il vag
H v F) Y Y
HUMANRUARUGYNNIARBANUE TS TMITUVDIAUINNT 2 AIRINAY HAZAIRINNL
NANVNITURNSINULazAaY M1 lFRaaaua1uv219 TASUHNTZIIOUUIVUDIAG U
' < I 1 o a = ° o 9 A o
wiman TWihdlunsanavanuvasduiia Faausaduundnyas 1a91nnNudveIns U
v ] v

NIDANVENIAAY (Maxwell, 1865) AIUUANNUTINT OAINAINUUDIBIIAAUIZAATI DAY

tﬂ' 1 o a A ds! = g’; a d' 1 < ] d'
WeszezrNIINgARIiANLIINIY  DnnssssumAvesnauwiman Wi lusiennudves

Wi-Fi 10105 U50uv99n13n32918 HansznunInmsaznoudygrailonnnsznuaaig o

~ [ [ ] 9y Y o A [ A 9 Y [ ] (% AR A
NUANANNU FBU Gluth AL ﬂﬁﬂ’]ﬁﬂﬂlﬂ\iﬁ\iﬂ@ﬂﬁﬂ\i LLiJ%gﬂﬁllﬂﬁWNWiﬂU@ﬂ@aﬂ@iﬂlm



28

Fanu'ld uanUTUILUIAZUUIAYIAINAYINENNTOAINAAD AU IT YY1 Wi-Fi
A Ayo wti’d' A o v o v 1 o 2 AAa o Qwadﬂg (Y
ulﬂ wenuntdmsununla 9 mﬁuwu‘ﬁﬂumammumgmmmwaa“lumqﬂgumuagﬂu
9 s A A [ v o Jo A A til A
GUfJ‘UL"’UGIﬂﬁi‘IfQ‘IJﬂiﬂlLﬂﬁ@Uﬂ ﬂ’)ﬁJLLi\W’fNﬁﬂluﬂluWﬂ!ﬂ$ﬁ3J°Wu‘ﬁﬂ‘iJNfJuulflJL'ifN‘llu1ﬂ“V‘Iu°Vl uae

4 H 1 Y] o w % a I'4 ] a
mandeuivazdsdyan (@uinnuiaunInemaaiuazma luladuna, 2558)

Y A o

4.4.4 dnyuzUodrasyIen Tz iduianaudy Y Wi-Fi

a

' ! Y
anuasa lumsnzgnzarudigsnmeadizinvesnaudynyia Wi-Fi yuog

D.

Y J @ ES ' o 1% J 1 <
ﬂﬂﬂiﬂﬂigﬂﬂ‘ﬂﬂl@ﬂﬂﬂﬂlguu dl| Lgﬁﬂmﬂﬂullﬂﬁmaﬂym3ﬁummaa wazus 51Ny

L)

AU 52N0UFINANVUANAIINY FIHanon NI lUNITABUAUDINS OSUADULARE

AN H300ATINITAATUNAINIUIINAAY (Specific absorption rate-SAR) HINAUAINITD

v U

[ A Y o v d A d? A = A A ] 1
GlLlﬂ'lfl'ﬁUﬂauhlﬂll']ﬂﬂgﬁﬂwu‘ﬁ@’ﬁ]ﬂ'ﬁlwuﬂ]uﬂ]@Qﬂ:]’llll;afl\i FAUFAANNANHUSDDUUN LBU

a A

4 Jd Aa 9 { 1 a g 9 1 an
AU Lcﬁﬁaﬂﬁl’]mﬂi?i@ﬂﬂ]ﬁ]\iQ’I’iﬂl\?3Jﬂ’JHJL?TENG]@ﬂ1§£ﬂﬂ£ﬁ®\1ﬁ)ﬂ1ﬂu1ﬂﬂ?ﬂ A rs ﬁ?.i

A3ENA, 2559)
4.45 53AUM specific absorption rate (SAR)
T03a91N310NUMIANBIUGTBINANITANYIAIBATINITgATUNA I UT NI Ty
Ay A 4 a = J a 4 Y =
HOLIDUDINYBY Taga@ v IAINTTUFINTUNNG AZIAINTSUAEas donduma lulagnse

o A

N UTINUNNITAIANTZII NA1I91 specific absorption rate (SAR) D 6ATINITYAND
Y] o I [} v o ~ dy A 1 @ [ Yy A 1 I v J
wasnusumez Wunisiasanniiedovsssumegagundsau i1y Twiseiu Jad
1A Y ! 1% [ 4 ] < ' { 1 4
aenlansu (WKg) Algianislasuaauuumanladilugiuaudganin 100 kHz tie
a = 1Y 4 ] < ! YRR o ' - 1
UsziiufSuumslasuaauuiman liihnldnuna ) Taesunaannaumdeninuanndiu
' A 3 A @ A @ X A & ' ~
Y893 NMENIBYTUINTVIIAENT 1 NTUNT 10 NTUVBULDIEE) FunazllszmalaIgIu
MuuALANANAY 819 ausgomInazIALIA fM1UATABEIANT Federal Communications
. . d' 1 a d' =) g d‘ U 1
Commission(FCC) 11 11An 1.6 WKg N5uiasiteto 1 afn aaudlszmalunovglsy
4 Jd . . . . . . . . {
ﬂ”l‘ViLlﬂIﬂ 893ANT International Commission on Non-Ionizing Radiation Protection (ICNIRP) ﬁ

1 Aa A A &/ A o a 4 R~ )
laiiiv 2.0 WKg N1f5masiiiede 10 niu (331 gssudus uagame, 2557) F0n5d1529
s 1A

Y 1
luidios Minnesota, USA WuA18A31M13gagunasudumiz luilogevosuyydagh 50

1] Y H x
mW/kg tazdjiliwansgnuannadudy s Wi-Fi Yuednusienaindudanaudyn o

9 9

¥
A

(time) 28217A1M30AUABINBY (duration) HAZAIBATINITGAFUNAINUT UM Tiiebe

"U’tNllHHET(SAR value) (Saygin et al., 2011, Saygin et al., 2015).



29

d v 4
45 muaenlunsl¥ Supplement nazginsaiunsouvsdyg i iioaanansznuaIn

A v

AaUAY I Wi-Fi

A 3 1

A A o 1 s a Yo . . A v
L‘L!EN%"IﬂNaVlalfmﬁ]u{s‘]’ﬁll‘ﬁfaa‘VILﬂﬂﬁ]'lﬂﬂWihlﬂﬁJﬂa aeuty1e Wi-Fi aoraanuiilu

g 9

o Jd I o a
322U ﬁﬁ] NITTUNIUNITININTULASTNIITUDIUL AR Lﬂu@iﬂiﬁjigﬂﬁﬁ1i'ﬂuyﬂ@ﬁ§$

AR AN IINassEA AR e uyadaszanas 11 ga1e oxidative stress fiflu
mmmmmmgﬁammﬂiﬂ@'N q 18 (Yiiksel et al., 2015; Celik et al., 2015; Kamali et al.,
2018 and Masoumi et al., 2018) SailnaensAnyinageunuaRams IFasd ey yadess
Lﬁ@a@waﬂﬁz‘ﬂumﬂms"lﬁ'%'mﬁuﬁ”ﬂumﬁm Wi-Fi 919

Soind USinw 250 wnsnnsSu Wratedesiumsndeuaees metabolic uaz
mﬁﬁnmmemu"l«vﬁﬁﬁ’ummwy} Wistar 1WA 54185 unaanmsduianaudya I WicFi

8 %7 1u9AB I NTLET 20 FUANAT (Shekoohi-Shooli et al., 2016)

. . 2 (% [ [} J v [ dy A
Gallic acid (GA) U512 30 un./NN./AU  durNUTAUNTHIONUY HTo¥zaonIw

U

d‘ d o 1 dl d' 9 [ < 4 . [ < .
{TONVOUFATAVBOUNNYIVDINUNITHALFDT LU (endocrine) AL TIIAAYIAN (exocrine) Tu

a J

vy Tagldnalumsanszauaiseyyaddszmousadad (Topsakala et al., 2017)

2

a [ Jd 1 o A a o o
!JJEHI‘V]‘L!‘L! TUNUTAONITAATE AU lipid peroxidation NINAIINNITAUNT

' v
A (2 v

1w I @ o ¥
AAUTYNIM Wi-Fi 1 6]1'311]\1@@3“ Lﬂulja’] 28 ’Juﬁlu‘lfi‘g} ﬁjﬂﬂWﬁﬂUﬂ\?ﬂfngjuﬂ’lﬁﬁ%/’]\iﬁ']i

o o

PUYADATZ VINMIANNTINIUVOIAITAUOYYABETE glutathione peroxidase (Oksay et al.,

2013)

v

9
Selenium 482 L-carnitine Y3119 1.5 WA./NN./AU FUWUTABNTIVIINITINATIS

a a A a a Ao 9

UNADATE Tﬂﬂm‘wwmiamzéfmmmﬁﬁ’mwgaaaiﬁmﬁma ANUUT 1Az INNUD A

% A (2

MIa AT NIz aANTAIMULITZUY antioxidant redox TuryNdNATAdUTY IV Wi-Fi 1

g 9

¥ Taas 3 Fluan 28 U (Tiirker et al., 2011)

v
=1

9 = = 9 A~ wa <3| Y
‘Lli’)ﬂiﬂﬂsllﬂial,a%1ﬂﬂ15ﬁﬂ1&l1%ﬂﬂ151% Supplement V]Mﬂﬂlﬁll‘llﬁhluﬂﬁlﬂuﬁﬁﬁiu

a A o

puyadasy vioduasulszanimmmsmhauveuraaaiinanumad dTagiiuiinufaEes

'
A o .

m3l¥ginsalunsnusindudaaia Wi-Fi 0g 2 JUuV
~ 7 ' a . a o a 4
uuuh 1 9Unsalizend INFaa (Wave Shield) Aataziau lag a3.01003 1aly3
wonl 1dSuansinsenaniyga US. Patent 1tav# 6,369,399 Bl §1% 51 “Electromagnetic
Radiation Shielding Material and Device” 141 2002 uaz1d5uns5usealaes UL (Underwriter
. I Y a oA 1 3 o o 1% a o s
Laboratories) 11 uriotlfiinnisnaaevsdiailunianmsdmivanulasansvesnannmmni

{ v adg a < [ a 4 a J
Mervesnudannseind luanigewsini neluniownlsan (Wave Shield) sznoude



30

v
=)

a13tlszaen Tndwesntianudunuiu g finalamsmaudiensl¥aauanuie

[ 4 o ] I a 1 { [ 4
110 9 (Noise Field) 191 1)imgdounvaausedusman isian1e q uuuneh @y adu
v J o R 9 2 1
ana InsAnn doyom Wi-Fidludu Jued

g U

[ <3 4 a J W
wuman Iihanesedds i aeununes
[ a A <3 JY Aa 9 9 1 9 (% 1 o Y a A 1
nurtaveunies U ladduanlddoyain drenalnasnarihldinasdunusduuuogs
A AAa a [ 9 A [ . . I A A 1 Y a
milpunnudnausTsNNa awnsorh lvaaudyaia Wi-Fi nanedluaaui lune1vine
9 1 Jd A ~ 1 A A L A (=} 1
FUAIIOADIEAA ¥ IDTZUUFININVITING LALAAUANUAANTI00NUT MITHANTLNUAD
@ T o ¢ & A 1o vYq ¥ A (% .. 9y a
mMssudsdyaravesglnsainiats o I ldnuaaudynia Wik ldawlnd Tae
o = v . J.
ganalnuiasnns (MGR Online, 2558: aau”lau)
] < sY a 2 A A a
Foyad1n I lyaduan (MERT, oo lai) veonizeslszdnsamlunisan
{ A v W 4 [ < [ g

HaNIENUNNAINMI Iasusadnauutman Tl EMRr) 13dal

1. aAA1SAR a4

¥
A

a s 3 A A ) '
2. aﬂNﬁﬂi&‘ﬂllua3‘V\I‘Ll‘N’ﬁﬂ1WL¢]3J5UENLG]561E1L3J@L@’Oﬂslulj’ENIﬂi\‘l’ﬁ‘iN uazgﬂiw

U

[ d’ =1 Y d’ Y v A
3. UFuaaNanIzNUE eI NUATIALA NTNTZAUANUAUAUYDIANDIINTIT
4 1 <
aduuiman v

g o v a A 1 < 1 (% P PRPRPN
4, ‘Irifgﬂﬂﬁﬂﬁ‘ﬂWﬁ‘Llﬂl@ﬂiﬁﬁﬂauullmaﬂll%lﬂ1 (EMR) maﬂmmwaamwxm

A g @
NNNansenuNuouase

[
=1

puuf 2 gUnsaiZenidi Jammer w30 1ATOITUNIU/MAAT QI 017 doyR

a

v IA A . A . .S Y 9 J v @ 9
IﬂiﬁWﬂNﬂﬂ@ Bluetooth Wireless 190 Wi-Fi Lﬂuﬁu VBUAVINDIVITIUNY VUVIY WINUN

a a 1 a < a a @
f,’f”l"lJTJGIﬂ’Jﬁ’Jﬂii‘JJLﬂ%@ﬂﬂﬂl!ﬁgﬂum@%tu@] AMZINMILazng 1y lada s aumANHIINeay

(2

= ! [ @ t4 a
maluladuriuas 1@ 1 deyameinumsaadya1avedginsal Jammer & 91715709 (Q)

'
A v

AmgINeIMsuazna Tuladesaumd 1Wouoin1si 6 ga1nn 2558 11 1He9INKHANNT

H b4
o 1 v o %

o A . . Y A 1 1 [ =1 Yo v 9 2 [
NMNIUVDIAAUT YY1 Wi-Fi Gl‘lfﬂﬁl‘lf’é)uﬁﬂ‘lfﬁ)\‘iﬁmuﬂﬁmﬂﬂ’ﬂﬁ T]Wiﬂiﬂ-fffﬁﬂ]@iqllﬁulﬂ ANUU

4 4 v o o [ <3 1 1
1A309 Jammer (N30 UNIWAATYRIN) dzvhmsad udyaiusuniuliiaunngiuaud

Wl hilivesnsvesdaana uaz bigunsaldau wi-ri 18



31

~ 4 A A v W a 1% =
MNN 4.5 qﬂﬂim Jammer Y790 IAT9ITUNIU/AAT YU (NﬁTjﬂﬂTQﬂlﬂﬂTuIaﬂNﬂTUﬂi,

pou'lail)



=
unn S

a3l edlsewa nazdarauenuy

5.1 agdwamsanmn

A

o I 4 ] I a 1 { 1 1
aaudyaa Wi-Fi duaauuiman ladsiialaulidsgentisrsnud 2.4 GHz

[ 1 4 ' 1ra v
IndiAesnugenauvesIulasnl uannuuselimu 2 3ad Tanuamnsolumsnzgngans

Aaaa N w  w A

] Y ]
giemedadiiia ldamdadin Iuednuilade o1 isadnduddnaudyn i o1gvodn
v o A o 1 A Yo A Y A A A I Y = a A
duiaadudyae $9000 1ASUAaY anmIadennIeainaue Wudu Tuudfaises

a A [l < A1 < wa A
msmanansznuMnaauumian lihiliaesume Wunannquaniananisoudaseon
HIU 3 NIZUIUNT AD

a a . 1 4 ' <] 1
) dgnsernszuda Il lna (electric current) szvi19naumiman Tifae
319

- 2 .
2) m3tnava T lusrame (formation of electric dipoles)

y 2 ' & 4 . . g
3) msaiFei i lvuveuiione (reorientation of electric dipoles)

Y H 4 i1

nalnmartidwisadawansgnuaesenigainna Ini ligungiiveuileite

S Aa 4 A 2 I ' ~ @ 4 '
g e uion uaziouua Tiums ldmugeu uwalisemeliToma lasunauios

2 v L Yy 1o a o oA = Ao 1
HAZUIUAIY 919FTINANTENDADINMETA uAvangF)szint NudasdanaNFauae

¥ o 1 @ A o

gquamuyesiud lidvangundanuluniinienn (Anatomy)

J @

] < ~ @ @ A 1 3 A d @ a A o
pgnlsnawiinsvaszauaauuiman il udgygruingyse Insdnsignia
] 1 [ < o w 3 . dy ~
@Qiuﬂquﬁ’liﬂ@ﬁ%ﬁﬂﬂﬁmﬂﬂ 2B I@U%WﬂﬂlﬂWW%MgﬁﬂﬁNﬂﬁ (Glioma) gaziiesennilszean
. = == v Jd A 1 <] . . 1 Y a
¥ (Acoustic tumor) taziiwamsanuiludainaaumiman T wi-Fi aunsoneldinana
1 4 a A a o ' a 1 [ v
goaadued Uszansainauna AU Wa@]fJWﬂﬁﬂiﬁﬂﬂ?iuﬂuqﬂﬂﬁﬂﬂéﬂﬂaﬂEﬂﬂ
ﬂ'l')$lﬂ%ﬂﬂ@iﬂﬂ'ﬁﬁ'l\?'luﬂlflﬁﬁlﬂﬁl% ﬂ'lﬁlgsllu"llf]\?ﬁlﬂﬁli] Lﬁ@\?ﬁﬂﬂﬂ'ﬁﬁﬂﬂ’JUﬂﬁUlﬂﬂ']iﬁ'N'luigﬁ"U
v . s 1 o 9 $ g s 1 o qYa
Iﬂiﬁﬁi?ﬂlmgﬂﬁg‘ﬂfluﬂ1§ metabolic ﬂlﬂﬂl“]ﬂaa‘ﬁﬂf@ﬂ‘ﬂ%iuTHﬂﬁTi‘Uulﬁ@HﬂJl‘ﬂfaﬁ (YU ‘Vnsh’i!ﬂﬂ

AN calcium overload MIAF1IHANTENUAD AT 11 TwudIaaI00nNa1TFUATUDITIINY

]
=1

1 ' A J . . &’ A
FINAADAAUANDY 805 1Y szuVlseam (neuropsychiatric effect) LLAZIUDIYD Tagmniz N

o J . . a . < &
1 11gn172 oxidative stress 1Az 1NA apoptosis HIONTLUIUNTAIAIBVOUYAS FIWUNUIN



draglumsiannllglsald  Fnalondn 9 snmsasszaumsdiuey
4 a [ . . A o Y a . .
waa Maasundasszauas biochemical N¥MININANIZ Oxidative stress

3197 5.1 3T umamsAnyITeIWanTZNUVeN

A o

audyIw Wi-Fi

33

yaoasznely

U

Y
=

U

o d
. - NananH Nanoan)
anyaunsalumsneranszny | Usstanmsfnm | . ) .
Foumsane) | @Ewaumsang)
Y Av Aa o 1
Tuvaau Merad139 -
=
L ANy Naaol
Tautina Lo 8 -
ANUTUNUT
ANy NaaoL
) .
amaznsodluli1dnaeiing o 2 -
ANUTUNUT
. 13 45
Hwa RCT
(In vitro) (In vivo)

[ @

[ { Jd o [
Tagiitlasondunusnuranszny laun

o

v v Y '
fN'iZfJ%L’JﬂTLWNiﬂﬂ%H YAITUNUD

%

a4 o A
TLYSINTUNTADU

[

YW Wi-Fi SIGREIGLY

Y
apoptosis g U

v W

) A
D1YVDINTN aaau

[

. . A ' < 1 '

o Wi-Fi Tesaauuiman lwihawisodwadenuey
9 Y !
oo launna

FLOZH N 1AL TINAYINTZHINYATINAUTYYIY Wi-Fi ANNHLILINIAZ 19
YDITINAVINANNTDAINAADA NN IIT YR 1Y Wi-Fi

@ J @ { o o 4 @ @ 4 1

anyazveuTaaIep v duAdARUdY R IM Wi-Fi anyuzueusaaazis

A & J = 1 A o A ' A s
‘ﬁmmﬂumuﬂigﬂannwamamwummmslumimmﬁummaaummmazmma Iﬂﬂlcﬁﬁﬁ

td'd Q \ ) = d‘ 1
NANYUZIoUY NAMTEWINN
1 4

52AVAN specific absorption rate (SAR) HANIzNUINAAUAYYIA Wi-Fi YuUpgni
FROMNTURAAAUTYYIA (time) T2OZIIAIMTOAINADILIDI (duration) HAZAIBATINITAA
Y] [ ) dy d’ o
FUNALUTUNIE T U180 Y0INYBE (SAR value)

Yo 9 a 1 a a . . a
mslasuaisdueyyaddss wu IaNud  Gallic acid (GA) a1 lniiy

Selenium (8¢ L-carnitine




34

52 anlsananmsanyn

A a A A o . Lo [ [ A A Y
WanasaaauauuavaInauayyIu Wi-Fi 57N U981 9 Mnerveelu

g 9

] v o Y 1 9 1 Y Aa [ o R K 3
anuduiusudy wunlumsldnulaelune liinanansznuasgunin arsmiladalszau

v
a1/l
a ¥ o % 2 dy ~Aq ¥ 1 a 3
1) YANAAIT YY1 mmﬂﬂMmﬂﬂﬁ]umwwmnmwuﬂmm ”lumimmﬂu
Y '
A A

A 1 9 A 3 v =2 A Yo  Aa '
WUNLF Y B HOIUDU Iiﬂﬁﬂu Ii\‘]‘WfJ"I'LI"Ia Lﬂu@]u 'i’mmm’ﬂﬂcl,mﬁﬂmummwumuuqq
A A v [
W5ﬂﬂﬂ]u?ﬂﬂu?iuﬂ’liﬂﬁ]ﬂﬂuﬁiyin’m

o w Y A @ a9 A o A
2) mﬂmmﬂumﬂmm ATNANUHNIE TN Luaqmﬂm”lumauaw%m%uum

u

% o 4 o 1 Y a 1 1 ] Y 9
53EJZL'Jﬁ'IGlUﬂ'IiﬁiJNﬁﬂSUﬁiUUEUU'Imdﬂ@iﬂlﬂﬂwaﬂigﬂﬂﬁﬂqmﬂ'lw UABYINUBDYAITLIUNITT

v o ' = o I Y A A &
ﬁMWﬁsluGﬁaqle@\jﬂ1ﬁuau GINTNﬂ']fﬁ]ﬁllﬂu@’[’)\jllﬂﬁgll’Juﬂ']ﬁlW@ﬂ']jﬂuw“

&%

3) wWanmesmMsduRady e Taomwiznguiniin1y Sensitive ADAAUFY 15U
< a ¥ s 9 9
AN HQYIAINTIN [ge1y [ilde

2 9 a d‘ v A a 2}/ Y o [ 1
4) NNFITATUDUYADTTS L‘L!’l’)\i%?ﬂil!‘ﬂﬂﬂlll!llﬂ1§@]ﬂ¢lﬂllﬁ$1%ﬁﬂ]ﬂ]1mﬂu681ﬂ

)

v o

H 9 H 1
UNITHAY Eﬂﬂ@]ﬂﬂﬁﬁaﬂ!,afNﬂ”liﬁiJNﬁﬁﬂJﬂJqu ﬂ\iuuﬂ’Jﬁaﬂﬂ’JT?JL%ENS;]}’JEJﬂﬁLWNﬂﬁJTﬂ!

~ aa a

asdeyyaddszldinnme Taomuizdaniiug Janiiud 2 Fadion (3192995013919

YoInga 15 Tou)

Y o o

4 v o 4 g‘/ {
5) ﬂ’]ﬁi%@ﬂﬂﬁmﬁUﬂUU/ﬁﬂﬁm’ﬂnm ﬂ?ﬂﬁﬁﬂﬂ1ﬁﬂ1\ﬂuﬂlﬂ\1i’2ﬂﬂﬁmﬂ\1 2 uuUN

g

' v
A [ =2

1 4 [ 1 < 1 @ 1 [ a
I¥msasnaudyanawiman ldihunsnusssesnaudyana wi-Fi #6q lilvangiusa

= o

v A @ 1 [ v o 4 Y = g‘/ o < A
ﬂiZﬂﬂHﬂ%ﬂlﬂu’NﬁuﬂﬁﬂZ‘W]Waﬂi$ﬂﬂﬁﬂﬂ1iﬁﬂﬂﬁﬂauﬁﬂgﬂlﬂmh},@ @ﬂﬂ\‘lﬂ\?ﬂ'lillﬂuﬂ'l‘i!‘i/‘lll

v W A @ 1 < A o da! 9
ﬂ1§ﬁ1]Wﬁﬂauﬁmiy’]mllulﬂaﬂhlwﬂ'lﬂj'lilﬂﬂ’nnﬂﬂ]u@jﬂ

53 YdlaUOUUL

A A [ . .S aa A~ [ o 9 [
Wosnnndudaa Wi-Fi WumaluTagmmalnmswaruiuaziiiunles lusig

g o

D-

9 1

Tidnenssuieun MsfnyITayaiTeINanTE N1 9 NReITea 91981 luuninuazdaly

U

9
Yy o o =

Y 9 A o = A a < 9 A
ﬁ]ﬂ?iﬂiﬁﬂl@ﬁ?ﬂ‘ﬂﬂfﬂﬁ]uqﬂ ﬂﬁuuﬂ')illﬂTiﬁﬂBTLW?JL@]ZJIﬂEJ!ﬂW13ﬂ"|5lﬂ']J"’lli’)3;ljf1L§@\1

9 ~

1 4 v AA A I a =
Naﬂi$‘1/l‘]J@]E’JMHHEJLLE?!%ﬂﬁ]ﬁ]ﬂﬂuﬂ’ﬂﬂlﬂﬂ’ﬁlﬂﬂﬂlﬂuWﬁ1u§$8$813 21N NITANYILUUY Cohort

I
ﬁ%’t] Case-control !,‘ﬂu@g]j U






36

USTANYNIN
M ing

a @ = = [ a @ = o <
wiInedema luTagumiuas. wizdn nu unameasma Tuladumuas Walszau
Jammer W30 1A309TUNIW/AATYYI What is it?. FUAU 26 H10U WA, 2562 ,

http://www.mut.ac.th/news-detail-84

g’/ o @ 4

151 gAITUTUT, gWUT AaANARIY, ANTNIY MgANY. (2557). TIBNIUNANITANEIAIBATI

Y v
A A

o [ o 4 o

ﬂ?i@ﬂ‘l)’llWﬁ\N?uﬂHW?&’?H!M@!ﬂ@?f@\?ﬂ‘lgyﬂ. NIUNN: go1uma lulagnszvown
A UAUNMITAIANTLLA.

aa = A A " YA o A ] 1< o A4

I¥Q ATATENA. (2559,f]“JJﬂWW1J‘ﬁ). !5@0u7§!ﬂ83ﬂﬂﬂﬁullﬂlﬁﬁﬂ71’1’777561/@73!571’19)’6?7?31’\/78

o I a 9 ara 4 a ara 4 a 4 4

(WiFi). ﬂuﬂﬂ’l"lmﬂumﬁﬂWuV\lﬁﬂﬁ, MAINNFNT AmzInemans IWIAINT A
UMINGSY. FUAY 16 ¥NIIAY 2562, 910 http://thep-center.org/src2/views/daily-
life.php?article id=14

v o

duinnuianninamanasuazma TuTadunana @my.). (2558, FINAN). VIATFIV wifi
~ 9 ~ A I~ '

doe 15119 G152 3Anuiluuiedia]s. MODIFY: Technology News.
AUAU 16 WATIAN 2562, 91N https://www.modify.in.th/11671

UN.NOHAT ATIWNY, Anti-Aging AIUANUUNAIIDTITNIIA, 2551

MERT. Wave Shield : gilnsaiffosiunansznuninmsunssdnauuimanlvldh (EMR ).
FUAY 26 WH1BU W.A. 2562 , 910 http://www.mret.co.th/portfolio-item/wave-shield-th/

3 a 1% 4 v W [ Y

MGR Online. (2558). 11la@? WAVE SHIELD gilnsaiffosnusuasienindyanm 12 Tvlvign

Wew. FUAU 26 WYY W.A. 2562 , 910 https://mgronline.com/goodhealth/detail/

9580000079922


https://mgronline.com/goodhealth/detail/%209580000079922
https://mgronline.com/goodhealth/detail/%209580000079922

37

\l
Mmunailszinea

A. Ozorak, M. Naziroglu, O. Celik, M. Yuksel, D. Ozcelik, M.O. Ozkaya, et al. (2013,Dec).
Wi-Fi (2.45 GHz)- and mobile phone (900 and 1800 MHz)-induced risks on oxidative
stress and elements in kidney and testis of rats during pregnancy and the development of
offspring. Biological Trace Element Research, 156 (2013), pp. 221-229, From doi:
10.1007/s12011-013-9836-z

Abdel-Rassoul, G. El-Fateh. O.A. Salem, M.A. Michael, A. Farahat, F. El-Batanouny, M. &
Salem, E. (2007,Mar). Neurobehavioral effects among inhabitants around mobile phone
base stations. Neurotoxicology, 28(2). 434-40, From https://www.ncbi.nlm.nih.gov
/pubmed/16962663

Akdag M. Z. Dasdag, S. Canturk, F. Karabulut, D. Caner, Y. & Adalier N. (2016,Jan). Does
prolonged radiofrequency radiation emitted from Wi-Fi devices induce DNA damage in
various tissues of rats?. J Chem Neuroanat, 75(Pt B):116-22. From doi:
10.1016/j.jchemneu.2016.01.003.

Al-Damegh, M.A. (2012). Rat testicular impairment induced by electromagnetic radiation from
a conventional cellular telephone and the protective effects of the antioxidants vitamins
C and E Clinics, 67 (2012), pp. 785-792

Amara, S. Abdelmelek, H. Garrel, C. & Guiraud, P. (2007). Zinc supplementation ameliorates
static magnetic field-induced oxidative stress in rat tissues. Environ Toxicol Pharmacol.
23(2):193-7. From doi: 10.1016/j.etap.2006.09.001.

Anderson, L. E. (1993,Apr). Biological effects of extremely low-frequency electromagnetic
fields: in vivo studies. Am. Ind. Hyg. Assoc. J. 54(4), From
https://www.ncbi.nlm.nih.gov/pubmed/8480634

Bohn, M. (2013,May). Student Science Experiment Finds Plants Won’t Grow Near Wi-fi Router.
(last accessed 2014-04-01)

Buldak, R.J., Polaniak, R., Buldak, L., Zwirska-Korczala, K., Skonieczna, M., Monsiol, A.,
Kukla, M., Dulawa-Buldak, A. & Birkner, E. (2012,Dec). Short-term exposure to 50 Hz
ELF-EMF alters the cisplatin-induced oxidative response in AT478 murine squamous

cell carcinoma cells. Bioelectromagnetics, 33(8):641-51. From doi: 10.1002/bem.21732.



38

Celik, O. Kahya, M.C. & Na21roglu, M. (2016,Sep). Oxidative stress of brain and liver is
increased by Wi-Fi (2.45GHz) exposure of rats during pregnancy and the development
of newborns. J Chem Neuroanat. 75(Pt B):134-9. From doi: 10.1016/j.jchemneu.2015.
10.005.

Consales, C. Merla, C. Marino, C. & Benassi, B. (2012). Electromagnetic fields, oxidative stress,
and neurodegeneration. International journal of cell biology, 683897. From
http://dx.doi.org/10.1155/2012/683897

Cunnington, D. Junge, M.F. & Fernando, A.T. (2013,0ct). Insomnia: prevalence, consequences
and effective treatment. Med J Aust. 21;199(8):S36-40. From https://www.ncbi.nlm.nih.
gov/pubmed/24138364

Dasdag, S. Akdag, M.Z. Erdal, M.E. Erdal, N. Ay, O.1. Ay, M.E. Yilmaz, S.G. & Yegin, K.
(2015, Jul). Effects of 2.4 GHz radiofrequency radiation emitted from Wi-Fi equipment
on microRNA expression in brain tissue. Int J Radiat Biol, 9(17):555-561. From
http://www.ncbi.nlm.nih.gov/pubmed/25775055?dopt=Abstract

De Oliveira, G.C. Maia, G.A.S. Cortes, V.F. Santos, H.D. Moreira, L.M. & Barbosa, L.A.,

(2013 Jul;). The effect of gamma-radiation on the hemoglobin of stored red blood cells:
the involvement of oxidative stress in hemoglobin conformation. Ann. Hematol.
92(7):899-906. From doi: 10.1007/s00277-013-1719-z.

Du, X.G. Xu, S.S. Chen, Q. Lu, D.Q. Xu, Z.P. & Zeng, Q.L. (2008, ). [Effects of 50 Hz magnetic
fields on DNA double-strand breaks in human lens epithelial cells], Zhejiang da xue xue
bao Yi xue ban, 37(1):9-14. From https://www.ncbi.nlm.nih.gov/pubmed/18275113

Fagua, A. L. F. Abril, R. N. P. Casas, J. D. R. (2016). The adverse effects over human health
caused by wireless wi-fi communication networks. Cultura Cientifica 34e45.

Falahati, S.A. Anvari, M. & Khalili M.A. (2011). Effects of combined magnetic fields on
human sperm parameters. Iran. J. Radiat. Res., 9(3): 195-200 from:
http://www.ijrr.com/files/site1/user_files fad21f/admin-A-10-1-402-e8b2ce0.pdf

Foste, K.R. & Moulder, J.E. (2013). Wi-Fi and health: review of current status of research.

Health Phys. 105, 561-565. From http://dx.doi.org/10.1097/HP.0b013e31829b49bb



39

Gao, Q.H. Cai, Q. Fan, Y.N. (2017, August). Beneficial effect of catechin and epicatechin on
cognitive impairment and oxidative stress induced by extremely low frequency
electromagnetic field. J. Food Biochem. 41. From https://doi.org/10.1111/jfbc.12416.

Giorgi, G. Marcantonio, P. Bersani, F. Gavoci, E. Del Re, B. (2011). Effect of extremely low
frequency magnetic field exposure on DNA transposition in relation to frequency, wave
shape and exposure time. Int. J. Radiat. Biol. 87, 601e608. From doi: 10.3109/0955
3002.2011.570855.

Glaser, Z.R. (1971). Bibliography of Reported Biological Phenomena (“Effects”) and Clinical
Manifestations Attributed to Microwave and Radio-Frequency Radiation. Report No. 2.
Naval Medical Research Institute Research Report, June 1971. (accessed 9 September
2017) Revised. https://scholar.google.com/scholar?Q=Glaser+naval+medical
microwavetradio-frequency+1972&btnG=&hl=en&as_sdt=0%2C38

Halgamuge, MN. (2016). Review: Weak radiofrequency radiation exposure from mobile phone
radiation on plants. Electromagn Biol Med. 2016 Sep 20:1-23. [Epub ahead of print]
From http://www.ncbi.nlm.nih.gov/pubmed/27650031?dopt=Abstract

Hassanshahi, A. Shafeie, SA. Fatemi, I. Hassanshahi, E. Allahtavakoli, M. Shabani, M.
Roohbakhsh, A. & Shamsizadeh, A. (2017). The effect of Wi-Fi electromagnetic waves
in unimodal and multimodal object recognition tasks in male rats. Neurol Sci. 2017 Mar
22. From https://www.ncbi.nlm.nih.gov/pubmed/28332042

Havas, M. & Marrongelle, J. (2013). Replication of heart rate variability provocation study with
2.45GHz cordless phone confirms original findings. Electromagn Biol Med. 2013
Jun;32(2):253-66. From doi: 10.3109/15368378.2013.776437.
https://www.ncbi.nlm.nih.gov/pubmed/23675629

IARC monograph, 2013. Volum 102. Page 77.
https://monographs.iarc.fr/wpcontent/uploads/2018/06/mono102.pdf

Ibitayo, AO. Afolabi, OB. Akinyemi, AJ. Ojiezeh, TI. Adekoya, KO. & Ojewunmi, OO. (2017).
RAPD Profiling, DNA Fragmentation, and Histomorphometric Examination in Brains of
Wistar Rats Exposed to Indoor 2.5 Ghz Wi-Fi Devices Radiation. Biomed Res Int.
2017;2017:8653286. From doi: 10.1155/2017/8653286. https://www.ncbi.nlm.nih.gov

/pmc/articles/PMC5585657/.



40

ICNIRP Guidelines. (1997). At frequencies from 10MHz to 300GHz, heating is the major effect
of absorption of electromagnetic energy” (Health Physics page 504)

ICNIRP. (2014). Exposure to high frequency electromagnetic fields, biological effects and
health consequences (100 kHz-300 GHz). [Internet]. 2014 [cited 2014 June 6]. Available
from: http://www.icnirp.de/documents/RFReview.pdf

Iyare, R. N. Volskiy, V. & Vandenbosch, Guy A.E. (2018, Aug). Study of the correlation
between outdoor and indoor electromagnetic exposure near cellular base stations in
Leuven, Belgium. Environmental Research. 168, pp. 428-438 From
https://www.sciencedirect.com/science/article/pii/S0013935118304651

Jauchem, J.R. (2003). A literature review of medical side effects from radio-frequency energy
in the human environment: involving cancer tumors, and problems of the central
nervous system, J.Mierow. Power Electromagn Energy. 38 (2003) 103-123. From
https://www.ncbi.nlm.nih.gov/pubmed/15007865

Jouni, F.J. Abdolmaleki, P. & Ghanati, F. (2012). Oxidative stress in broad bean (Viciafaba L.)
induced by static magnetic field under natural radioactivity. Mutat. Res. 741, 116e121.
From doi: 10.1016/j.mrgentox.2011.11.003.

Jurcevic, M. & Malaric, K. (2016). Assessment of wi-fi radiation on human health. In: 2016
24th International Conference on Software, Telecommunications and Computer
Networks (Softcom), pp. 122¢125.

Jyoti, P.S. (2013). Biological effect of high frequency electromagnetic radiation — a review. /nt.
J. Adv. Res. Comput. Eng. Technol. 1JJARCET) 2 (6), 2173-2176.

Kamali, K. Taravati, A. Sayyadi, S. Gharib, FZ. & Maftoon, H. (2018). Evidence of oxidative
stress after continuous exposure to Wi-Fi radiation in rat model. Environ Sci Pollut Res
Int. 2018 Oct 21 . From doi: 10.1007/s11356-018-3482-0.

Karipidis, K. Henderson, S. Wijayasinghe, D. Tjong, L. & Tinker, R. (2017). Exposure to
Radiofrequency Electromagnetic Fields From Wi-Fi in Australian Schools. Radiat Prot
Dosimetry. 175(4):432-439. From doi: 10.1093/rpd/ncw370.

Karolinska Institute Department of Neuroscience, Stockholm, Sweden. LATEST WARNING:
Wi-Fi Dangerous to Children and Pregnant Women - Must Read! February 3, 2011. (last

accessed 2014-04-01)



41

Kovacs, E. & Keresztes, A. (2002). Effect of gamma and UV-B/C radiation on plant cells.
Micron. 33, 199¢210. From https://www.ncbi.nlm.nih.gov/pubmed/11567888

Koyu, A. Ozguner, F. Yilmaz, H.R. Uz, E. Cesur, G. & Ozcelik, N. (2009). The protective effect
of caffeic acid phenethyl ester (CAPE) on oxidative stress in rat liver exposed to the 900
MHz electromagnetic field. Toxicol. Ind. Health. 25(6):429-34. From doi:
10.1177/0748233709106821.

Kumar, S. Behari, J. & Sisodia, R. (2013). Influence of electromagnetic fields on reproductive
system of male rats. International Journal of Radiation Biology, 89(3):147-54. From
doi: 10.3109/09553002.2013.741282.

Kuybulu, AE. Oktem, F. Ciri§, IM Sutcu, R. Ormeci, AR. Comlekei, S. & Uz, E. (2016).
Effects of longterm pre- and post-natal exposure to 2.45 GHz wireless devices on
developing male rat kidney. Ren Fail. 38(4):571-80. From http://1.usa.gov/1QCfuB6

Lai, H. & Singh, N.P. (1997). Melatonin and N-tert-butyl-alpha-phenylnitrone block 60 Hz
magnetic field-induced DNA single and double strand breaks in rat brain cells. J. Pineal
Res. 22, 152e162. From https://www.ncbi.nlm.nih.gov/pubmed/9213269.

Lai, H. Singh, N. P. (1997). Acute exposure to a 60 Hz magnetic field increase DNA strand
breaks in rat brain cells. Bioelectromagnetics, 18 (1997), pp. 156-165, From
https://www.ncbi.nlm.nih.gov/pubmed/9084866

Margaritis, LH. Manta, AK. Kokkaliaris, KD. & et al. (2014). Drosophila oogenesis as a bio-
marker responding to EMF sources. Electromagn Biol Med. 33(3):165-89. from:
http://www.researchgate.net/profile/Lukas Margaritis

Masoumi, A. Karbalaei, N. Mortazavi, SMJ. & Shabani, M. (2018). Radiofrequency radiation
emitted from Wi-Fi (2.4 GHz) causes impaired insulin secretion and increased oxidative
stress in rat pancreatic islets. Int J Radiat Biol. 94(9):850-857. From
doi:10.1080/09553002.2018.1490039.

Maxwell, J. C. (1865). "A Dynamical Theory of the Electromagnetic Field". Philosophical
Transactions of the Royal Society of London. 155: 459-512. From

doi:10.1098/rstl.1865.0008.



42

Mendling, W. & Haller, I. (1977). Effect of therapeutic doses of gamma-radiation on Candida-
Albicans cells invitro. Geburtshilfe Frauenheilkd. 37, 947e¢951. From
https://www.ncbi.nlm.nih.gov/pubmed/336454

Menon, R. Taylor, R.N. Urrabaz-Garza, R. Kechichian, T. Syed, T.A. Papaconstantinou, J. &
Boldogh, I. (2013). Reactive oxygen species (ROS) induce DNA damage and
senescence in human amniochorionic membranes and amnion cells. Reprod. Sci. 20,
239a-239a.

Mihai, C.T. Rotinberg, P. Brinza, F. & Vochita, G. (2014). Extremely low-frequency
electromagnetic fields cause DNA strand breaks in normal cells. J. Environ. Health Sci.
12(1):15. From doi: 10.1186/2052-336X-12-15.

Moussa, E. A. (2005). Effect of electromagnetic field on liver and kidney tissues of Swiss albino
mice. Journal of the Egyptian-German Society of Zoology, 48 (2005), pp. 29-53
Mukhopadhyay, S. & Sanyal, A. (1997). A review of the effects of non-ionizing electromagnetic
radiation on human body and exposure standards. /n: Proceedings of the International

Conference on Electromagnetic Interference and Compatibility '99, pp. 279-288.

Naziroglu, M. Yuksel, M. Ozkaya, M.O. & Kose,S.A. (2013). Recent reports of Wi-Fi and
mobile phone-induced radiation on oxidative stress and reproductive signaling pathways
in females and males. The Journal of Membrane Biology, 246(12):869-75. From doi:
10.1007/s00232-013-9597-9.

Oksay , T. Naziroglu, M. Dogan, S. Giizel, A. Giimral, N. & KoSar, P. A. (2013). Protective
effects of melatonin against oxidative injury in rat testis induced by wireless (2.45 GHz)
devices. Andrologia , 46(1) . From https://doi.org/10.1111/and.12044

Othman, H. Ammari, M. Rtibi, K. Bensaid, N. Sakly, M. & Abdelmelek, H. (2017). Postnatal
development and behavior effects of in-utero exposure of rats to radiofrequency waves
emitted from conventional WiFi devices. Environ Toxicol Pharmacol. 52:239-247. From
doi: 10.1016/j.etap.2017.04.016.

Othman, H. Ammari, M. Sakly, M. & Abdelmelek, H. (2017). Effects of prenatal exposure to
WIFI signal (2.45 GHz) on postnatal development and behavior in rat: Influence of
maternal restraint. Behavioural Brain Research. 326:291-302. From doi:

10.1016/5.bbr.2017.03.011.



43

Ozmen, O. Sahinduran, S. & Mor, F. (2010). Pathological and immunohistochemical
examination of the pancreas in subacute endosulfan toxicity in rabbits. Pancreas,
39(3):367-70. From doi: 10.1097/MPA.0b013e3181bd95d6.

Paknahad, M. Mortazavi, SM. Shahidi, S. & Mortazavi, G. Haghani M. (2016,Jul). Effect of
radiofrequency radiation from Wi-Fi devices on mercury release from amalgam
restorations. . J Environ Health Sci Eng. 13;14:12. From http://bit.ly/2abAgzp

Pall, ML. (2018). Wi-Fi is an important threat to human health. Environmental Research.
164:405-416. From https://doi.org/10.1016/j.envres.2018.01.035

Poletti, A. Lisi, A. Ledda, M. de Carlo, F. & Grimaldi, S. (2009). Cellular ELF signals as a
possible tool in informative medicine. Electromagn Biol Med. 28(1):71-9. From doi:
10.1080/15368370802708801.

Qureshi, ST. Memon, SA. Abassi, AR. Sial, MA. & Bughio, FA. (2017,Feb). Radiofrequency
radiations induced genotoxic and carcinogenic effects on chickpea (Cicer arietinum L.)
root tip cells. Saudi Journal of Biological Sciences. 24(4), pp. 883-891. From
http://www.sciencedirect.com/science/article/pii/S1319562X16000589

Rein, G. (2015). Complete Reversal of the Harmful Effect of Electromagnetic Radiation on
Human DNA. of Quantum Biology Research, January 2015. From
www.earthcalm.com/lp-children-and-emfs/wi-fi-health-risks-and-children/

Renke, A. & Chavan, M. (2014). A review on RF field exposure from cellular base stations. J.
Comput. Appl. 104 (12), 9-16.

R066sli, M. Frei, P. Mohler, E. & Hug, K. (2010). Systematic review on the health effects of
exposure to radiofrequency electromagnetic fields from mobile phone base stations. Bull.
World Health Organ. 88 (12), 887-896. From doi: 10.2471/BLT.09.071852

Safari, M. Mosleminiya, N. & Abdolali, A. (2017). Thermal mapping on male genital and skin
tissues of laptop thermal sources and electromagnetic interaction. Bioelectromagnetics.
38(7):550-558. From doi: 10.1002/bem.22068.

Sagar, S. Adem, S.M. Struchen, B. Loughran, S.P. Brunjes, M.E. Arangua, L.& Roosli, M.
(2018). Comparison of radiofrequency electromagnetic field exposure levels in different
everyday microenvironments in an international context. Environ. Int. 114:297-306.

From doi: 10.1016/j.envint.2018.02.036.



44

Saili, Hanini, Smirani, et al. Effects of acute exposure to WIFI signals (2.45 GHz) on heart
variability and blood pressure in Albinos rabbit. Environmental Toxicology and
Pharmacology. 40(2):600-605. From https://doi.org/10.1016/j.etap.2015.08.015

Sakurai, T. Koyama, S. Komatsubara, Y. Jin, W. & Miyakoshi, J. (2005). Decrease in glucose-
stimulated insulin secretion following exposure to magnetic fields. Biochemical and
Biophysical Research Communications, 332 , pp. 28-32. From https://www.ncbi.nlm.nih
.gov/pubmed/15896294

Sakurai, T. Satake, A. Sumi, S. Inoue, K. & Miyakoshi, J. (2004). An extremely low frequency
magnetic field attenuates insulin secretion from the insulinoma cell line, RIN-m.
Bioelectromagnetics, 25 (2004), pp. 160-166. From https://www.ncbi.nlm.nih.
gov/pubmed/15042624

Sakurai, T. Yoshimoto, M. Koyama, S. & Miyakoshi, J. (2008). Exposure to extremely low
frequency magnetic fields affects insulin-secreting cells. Bioelectromagnetics, 29
(2008), pp. 118-124. From https://www.ncbi.nlm.nih.gov/pubmed/17929267

Saliev, T. Mustapova, Z. Kulsharova, G. Bulanin, D. & Mikhalovsky, S. (2014). Therapeutic
potential of electromagnetic fields for tissue engineering and wound healing. Cell Prolif-
2014 Dec;47(6):485-93. From doi: 10.1111/cpr.12142.

Saliev, T. Tachibana, K. Bulanin, D. Mikhalovsky, S. & Whitby, R.D., (2014). Bio-effects of
non-ionizing electromagnetic fields in context of cancer therapy. Front.Biosci. 6,
175e184. From https://www.ncbi.nlm.nih.gov/pubmed/24389151

Saygin, M. Asci, H. Ozmen, O. Cankara, F.N. Dincoglu, D. & Ilhan, I. (2015). Impact of 2.45
GHz microwave radiation on the testicular inflammatory pathway biomarkers in young
rats: The role of gallic acid. Environmental Toxicology, 31(12):1771-1784. From doi:
10.1002/t0x.22179.

Saygin, M. Caliskan, S. Karahan, N. Koyu, A. Gumral, N. & Uguz, A. (2011). Testicular
apoptosis and histopathological changes induced by a 2.45 GHz electromagnetic field.
Toxicology and Industrial Health, 27(5):455-63. From doi: 10.1177/0748233710389851.

Shekoohi-Shooli, F. Mortazavi, SM. Shojaei-Fard, MB. Nematollahi, S. & Tayebi, M. (2016).
Evaluation of the Protective Role of Vitamin C on the Metabolic and Enzymatic

Activities of the Liver in the Male Rats After Exposure to 2.45 GHz Of Wi-Fi Routers. J


https://www.ncbi.nlm.nih.gov/pubmed/24389151

45

Biomed Phys Eng. 2016 Sep 1;6(3):157-164. From https://www.ncbi.nlm.nih.gov/
pubmed/27853723

Shokri, S. Soltani, A. Kazemi, M. Sardari, D. & Mofrad, F.B. (2015). Effects of Wi-Fi (2.45
GHz) Exposure on Apoptosis, Sperm Parameters and Testicular Histomorphometry in
Rats: A Time Course Study. Cell J. 17(2): 322-31. From http://1.usa.gov/1KncYRN

Tadevosyan, H. Kalantaryan, V. & Trchounian, A. (2008). Extremely high fre- quency
electromagnetic radiation enforces bacterial effects of inhi- bitors and antibiotics. Cell
Biochem Biophys. 51(2-3):97-103. From doi: 10.1007/s12013-008-9020-9.

Taheri, M. Mortazavi, S. M. J. Moradi, Mansouri, M. S. Hatam, G. R. & Nouri, F. (2017).
Evaluation of the Effect of Radiofrequency Radiation Emitted From Wi-Fi Router and
Mobile Phone Simulator on the Antibacterial Susceptibility of Pathogenic Bacteria
Listeriamonocytogenes and Escherichia coli. Published online January 23, 2017. From
http://journals.sagepub.com/doi/full/10.1177/1559325816688527

Taheri, M. Mortazavi, S.M.J. Moradi, M. Mansouri, S. Hatam, G.R. & Nouri, F. (2017).
Evaluation of effect of Radiofrequency Radiation Emitted From Wi-Fi Router and
Mobile phone Simulator on the Antibacterial Susceptibility of pathogenic Bacteria
Listeria monocytogenes and Escherichia coli. Dose Response. 1-B, From DOI:
10.1177/1559325816688527

Timiras, PS. & Hudson, DM. (1993). Physiology of aging: Current and future. In Vellas B,
Albarede JL, Garrv RJ ed. Facts and Research in Gerontology. 1993; 7: 31-9

Tkalec, M. Malaric, K. & Pevalek-Kozlina, B. (2007). Exposure to radiofrequency radiation
induces oxidative stress in duckweed Lemna minor L. Sci. Total Environ. 388, 78¢e89.
From https://www.ncbi.nlm.nih.gov/pubmed/17825879

Topsakal, S. Ozmen, O. Cicek, E. & Comlekc, Si. (2017). The ameliorative effect of gallic acid
on pancreas lesions induced by 2.45 GHz electromagnetic radiation (Wi-Fi) in young
rats. Journal of Radiation Research and Applied Sciences, 10(3), pp. 233-240. From
http://www.sciencedirect.com/science/article/pii/S1687850717300468.

Topsakala, S. Ozmenb, O. Ciceke , E. & Comlekcid, S. (2017, July). The ameliorative effect of

gallic acid on pancreas lesions induced by 2.45 GHz electromagnetic radiation (Wi-Fi) in



46

young rats. Journal of Radiation Research and Applied Sciences. 10(3), pp. 233-240.
From https://doi.org/10.1016/j.jrras.2017.04.009.

Tsurita, G. Uno, S. Tsuno, N.H. Nagawa, H. Muto, T. (1990, August). Effects of exposure to
repetitive pulsed magnetic stimulation on cell proliferation and expression of heat shock
protein 70 in normal and malignant cells. Biochemical and Biophysical Research
Communications, 26 (1999), pp. 689-694

Tirker, Y. Naznoélu, M. Giimral, N. Celik, O. Saygin, M. Cémlekgi, S. & Flores-Arce, M.
(2011,Dec). Selenium and 1-Carnitine Reduce Oxidative Stress in the Heart of Rat
Induced by 2.45-GHz Radiation from Wireless Devices . Biological Trace Element
Research. 143(3):1640-50. From doi: 10.1007/s12011-011-8994-0.

Uzunboy, S. Cekic, S.D. & Apak, R. (2016). Determination of reactive oxygen species induced
dna damage using modified cupric reducing antioxidant capacity (CUPRAC)
colorimetric method. FEBS J. 283, 397¢398.

Valberg, P.A. Kavet, R. & Rafferty, C.N. (1997). Can low level 50/60 HZ electric and magnetic
field cause biological effects. Radiation Research., 148 (1997), pp. 2-12. From
https://www.ncbi.nlm.nih.gov/pubmed/9216613

Varghese, R. Majumdar, A. Kumar, G. & Shukla, A. (2017). Rats exposed to 2.45GHz of non-
ionizing radiation exhibit behavioral changes with increased brain expression of
apoptotic caspase 3. Pathophysiology. 25(1):19-30. From doi: 10.1016/j.patho
phys.2017.11.001.

Vince, G. (2005). Large study links power lines to childhood cancer. From http://www.new
scientist. com/article/dn7460-large-study-links-power-lines-to-childhood-cancer.html

Wells, P.G. Miller-Pinsler, L. Bhatia, S. Drake, D. & Shapiro, A.M. (2015). Reactive oxygen
species (ROS) formation, oxidative DNA damage and repair in teratogenesis. Birth
Defects Res. Part A Clin. Mol. Teratol. 103, 359¢359.

Wilke, 1. (2018). Review: Biological and pathological effects of 2.45 GHz radiation on cells,
fertility, brain, and behavior. umwelt * medizin * gesellschaft. 31 (1) Suppl: 1-32. From
https://www.diagnose-funk.org/publikationen/artikel/detail&newsid=1256

Woelders, H. de Wit, A. Lourens, A. Stockhofe, N. Engel, B. Hulsegge, [.& Zwamborn, P.

(2017). Study of potential health effects of electromagnetic fields of telephony and wi-



47

fi, using chicken embryo development as animal model. Bioelectromagnetics. 38(3):186-
203. From doi: 10.1002/bem.22026.

Xu, Z.Z. Fu, W.B. Jin, Z. Guo, P. Wang, W.F. & Li, JM. (2016). Reactive oxygen species
mediate oridonin-induced apoptosis through DNA damage response and activation of
JNK pathway in diffuse large B cell lymphoma. Leuk. Lymphoma. 57(4):888-98. From
doi: 10.3109/10428194.2015.1061127.

Yildirim, ME. Kaynar, M. Badem, H. Cavis, M. Karatas, OF. & Cimentepe, E. (2015). What is
harmful for male fertility; cell phone or the wireless internet? Kaohsiung Journal of
Medical Sciences. 31(9):480-4. From doi: 10.1016/j.kjms.2015.06.006.

Yilmaz, M. Topsakal, S. Herek, O. Ozmen, O. Sahinduran, S. Buyukoglu, T. & et al. (2009).
Effects of Etanercept on sodium taurocholate—induced acute pancreatitis in rats.
Translational Research the Journal of Laboratory and Clinical Medicine, 154(5):241-9.
From doi: 10.1016/j.trs1.2009.07.009

Yokus, B. Cakir, D.U. Akdag, M.Z. Sert, C.& Mete, N. (2005). Oxidative DNA damage in rats
exposed to extremely low frequency electromagnetic fields. Free Radic. Res. 39, 317-
323. From https://www.ncbi.nlm.nih.gov/pubmed/15788236

Yorgancilar, E. Dasdag, S. Akdag, MZ. Akkus, Z. Akdag, M. & Topku I. (2017). Does all-day
and longterm exposure to radiofrequency radiation emitted from Wi-Fi affect hearing?
Biotechnology and Biotechnological Equipment. 31(6):1204-1209, From DOL:
https://www.tandfonline.com/doi/full/10.1080/13102818.2017.1373033

Yiksel, M. Naz1roglu, M. & Ozkaya, MO. (2015). Long-term exposure to electromagnetic
radiation from mobile phones and Wi-Fi devices decreases plasma prolactin,
progesterone, and estrogen levels but increases uterine oxidative stress in pregnant rats

and their offspring. Endocrine. 52(2):352-62. From doi: 10.1007/s12020-015-0795-3.






MANHIN D

9314 IEEE 802.11



50

IEEE 802.11 fiv masgiulumsaiugumsianuesszunnievieliae f
o 4? v A A A ad a o . .
Myuavu lng E‘Tm1J°L!’J‘lﬂ‘lﬂNDﬂlﬂillWﬂ1LLa$E]Laﬂ1/]§EJUﬂﬁ (Institute of Electrical and
. . A g a oa A Jd A [l
Electronics Engineers: IEEE) ioruinasgiunanalumsiginnuaenlesginssiinseie
@ a 4 1 ] o 4
Baedhdeiuuuszuy annlndnmadeudessuuaietiesliae suiludesldgilnsal 2

y 1
yu 1dun

d I @ ] a 1 J v W T o
1)  uoAlaNdN L‘]Juﬁ')ﬂﬁ%iclf"]ﬂal‘lf!ﬂWi@ﬂﬁ853W310ﬁﬂﬁﬂ-ﬁﬂﬁﬂluﬂlu1ﬂluhllmﬁ
Y o I3 g1 o w o A Yo A 1 [ = [} ]
GU’ENEﬁ%ﬂﬂlﬁ?@]m@iWWlJﬁTfJHWﬁfgﬂlﬂﬂWlYMﬂTl’l’N!,l,ﬂ\Wl]lﬂiﬂﬂ?ﬁl“ﬁ@ﬂﬁﬂﬂﬂigﬂﬂmiﬂ%Wﬂ YU
A [ A 1 Y o
mmmumamaiwmwm ADSL Wii’]NWH‘I/]Nﬁ'IEJGlEJLLﬂ'JHHLﬁQ
U ' o d' [

2)  mFu-asdanaies minTu-de dyaim seraedaiudaaazaa

AN UNE 3L NINAIATBA UL ALTANDOA

d‘ | Y = |
nnsgIunegmald nseuveunalulad IEEE 802.11

o 1 1A Yo a [~
Joguiin1seonu1asgIuaInvaleniieau uan lasuanuien uuuiu 7
9
nasgu laun

@ o

< A v 3 s A A "y
1) IEEE 802.11a L‘]JuﬂJW]iﬂWHVI%ﬂ‘VHLLﬂ’JLﬁi%ﬁuﬂuiﬂ!mﬂﬂ 1999 INYLLWTH

N340 5 314 IEEE 802.11b Tasldmalulad OFDM (Orthogonal Frequency Division

Multiplexing) 811511/59n 1052 lunsdetoya lagens 54 Mbps UuAMWA 5 Ghz Allaau

U

'
A a

sUN U BENI1999ANE 2.4 Ghz Auasgududienld i ldawisaunsaim dais
anuaziBageld aunsadiuszausainnudalunssudadeyalidhasdiiterinzes
namsdeuse ldinniy  Jerdede A s Ghy Nildsueuyali1F unarolszme
017 Uszmetlng iflesniniinssaassanudlfednsaivsamnsududduiiuns uag

Y i1 v
wasguildmayouaeanudguiliiiszezmssuaalszuim 35 waslulassadila

v 1

(meludn W50e1A13) wag 120 waslui Tawds Fefuneudielng vazdremsddoya

=<

Y = o q Yy 1 v v o S ¥ ~ o
mammaqwﬂﬂ"hmnniam’qmmﬂmminm%mmuﬂ Qﬂﬂimul,‘iﬁﬁlﬂiﬂﬂ‘iﬂ

E]

maTuTad IEEE 802.11a 510199 waziinu 1y ldnuginsainsessuuiasgiu IEEE 802.11b

= Yo a 9 1 [~ d’Q
iae IEEE 802.11g m”lmummuﬂnuaamw IEEE 802.11b 411 uaxllmﬂu‘wuan

< d A A Y = .
2)  IEEE 802.11b ta5aauysaiied) 1999 lgimalulad CCK (Complimentary
Code Keying) WUINANY DSSS (Direct Sequence Spread Spectrum) NWﬂ%J‘]J’IJ‘gQﬂ’J”IiJﬁWﬁﬂ"’U@Q
7 q. Y o 1Y Fg < = 1 A a = <
Q']Jﬂiﬂl GL‘WfT”IlI15ﬂﬁﬁﬁ\‘]ﬂl@%ﬂﬂ?ﬂﬂ?1ﬂﬁ?§ﬂfjﬂﬂ 11 Mbps WIUAAUINYANITND 2.4 GHz L‘ﬂu

Y A A o 7 o o0 § YA \
ﬂ"lii“lfﬂﬁi!ﬂ?]”mﬂ@nﬂil"@ﬂﬂiﬂ!ii’)ﬂi‘ﬂil"l@iﬁ1u IEEE 802.11a ‘VI”ITVHJﬂ’J”I?JﬁHJ"IiﬂGlHﬂﬁﬁQ


https://th.wikipedia.org/w/index.php?title=%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B8%AD%E0%B8%82%E0%B9%88%E0%B8%B2%E0%B8%A2%E0%B9%84%E0%B8%A3%E0%B9%89%E0%B8%AA%E0%B8%B2%E0%B8%A2&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%AD%E0%B8%84%E0%B9%80%E0%B8%8B%E0%B8%AA%E0%B8%9E%E0%B8%AD%E0%B8%A2%E0%B8%95%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A3%E0%B8%B2%E0%B8%95%E0%B9%8C%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%A3%E0%B8%B1%E0%B8%9A-%E0%B8%AA%E0%B9%88%E0%B8%87%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93%E0%B9%84%E0%B8%A7%E0%B9%80%E0%B8%A5%E0%B8%AA&action=edit&redlink=1

51

aaudyaiald lnan19 38 was Tasdszanalulaseadeile vaz 140 waslunTauds
o Y = 9 1 Y] a o I A ] 9
yanuasanzgnzan lassainanlauinnn Tgiuraasusiglnssimietio13ae
¥ o a I o 1 o o
Melduasgnil 185umsnaailusiuauun 154 IEEE 802.11, Bluetooth, InsAny 15ae,
d'o o A 4 a [ = [ 1 [ 9 s a
vazan luTasnvl MdayReuaazransuiinNuansaiauswnula gunssiinaann
. . o ) o
oA IHIUNTATINAOUINADILU Wi-Fi Alliance 1loAT19@0UNIATTIUQUNTBIAZAN

9y o o

Y v
whdu'la degiuildeniiigynsal WLAN Hurasgiu 802.11b 1 1¥luesdnsgsne
2
il

H H Y
A01UMsANE g0 uNasITHy tagiawnsganiunwnefonInIu vIATFIu
sEUVnIHAdoyauUY WEP 91 128 Tn
9 < = o =
3)  IEEE802.11g a1331ul a.f.2003 Tagiiunalulag OFDM ved 802.11a
v 4 o d v '
VINAUIUUAIND 2.4 Ghz 1% 19R2130157 36-54 Mbps Ngan1u1A5g1U 802.11b 1Az
o o 3 A v v 4 1 Aqy
802.11g A111301U5UTZAVANVIGTIANWKAD 2 Mbps IAMIUANINIIAGONUDUATOUIBT 19911
o 3 4 Y < o ! @
ldiduneeuiuandladusaunn vagiiuurTduunud 802.11b lueurnasulng
gd a % Iq 9 = @ A <3 A dﬂg I
uenNNUNVRHAAAUN 1FnA Ty TadmWzAIuaTuANNTUNLIY 910 54 Mbps 1111 108
H 9 v
Mbps H@s1ANTHIUSWAURNIZgUnTaiNnEAINUT ENReIT UMY Faunaaindl
o (Z 4 { a A a a [ U
(Chip) nszv1edy g Iuvesdlglnisl AguanuesIeasamulszaninimnssuds
o A g 1 9 1 o 2 a a A s
dyananndy 2 mld sadymvesmsnsenedyaratiinaanlszdninimvesginyal
1Faelunsgiv 802.11b asalosuny
< 4 = o ' =
4)  IEEE 802.11n ta5veuyyalluil 2009 vamuug1unud 2.4 uag 5 GHz
Y o Vo9 1A o v
asnlionsideniedoyagaga 300 Mbps denaudynim laszezilszuia 70 mwaslu
Tassadetla uaz 250 waslui Tawds wuanuawselunmstesnudgygrasuniuin
@A ~q 9 d' A v Y o ¢
ginsaiou q N1FAnud 2.4 GHz milounu Iduaz 095 ugnssininsgIu IEEE 802.11b 1Az
IEEE 802.11g &
1 Y o A Y o Y
5) 802112012 NN TGmb la5un1soydaldviin1ssausanud lu
4 v ¢4 A v
WAIFIUNIHNA 1) Ue 3 ¥ REVMD %30 802.11mb 1J5znouads 80211k, 1, y, n, w, p, 7, v,
d' =S Yo A A ¢ A =\
u, s 191 2007 wazldsumsAnuYiiie 29 HuaAy 2012
I = o Y = '
6)  802.11ac Jumasgiu 5 GHz ingynnuvau imeununaleanifigani
[ s w a oo oy Y da & g !
9819108 1 Gbps HAazd MTVAINIABIVE 1908 500 Mbps 1a8n13 1% RF uuaI51n 3190

(80 ¥30 160 MHz) e/6i3u11INNT (G403 8 AATH) HAZOYPENTNANNYFINI (g9 256 QAM)



52

1 a v W a J s A
7)  802.11ad 30i50n71 “WiGig” IRAINMIHENAUINARAATISAUITII0 24
. . <3 'Y 1A JR— . .
NINRIAN 2012 Tag Marvell tiag Wilocity 1J5zn1enilug a1 11aei1 Wi-Fi solution 1) tri-

band Tsioengaaia 19a1ud 60 GHz ngwnnanguigega 7 Gops oongaaialuduil 2014



A
¥o-ana

1523amMsaAnEN

uniaazaounihnulgiv

YHINOSOTUAIUATUNS

NISUMIKIANIS USHM 10d 1oa 1A 1Ry 3119

53



	Titlepage
	Abstract
	Acknowledge
	Contents
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Reference
	Appendix
	Profile



