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SUMMARY

As appearance and spread of various electric and electronic devices,
many of these devices are used in places where the public has access or
in workplace. However, general public concerns about health effects or
hazards from these devices. Therefore, it is important to have common
assessments so that the general public can be confident of the safety of
such devices.

By conducting the studies on the assessment methods for the human
exposure to the electromagnetic fields various short range radio devices,
we have established standard measuring methods of field strengths and
specific absorption rate and created for the safe radio wave environment.

Preventing people from the possible excessive exposure to
electromagnetic fields by law is very important government’'s role. The
Korean government made an amendments on the "Radio Act; which
gave base articles on limitation of human exposure on electromagnetic
fields in January 2000 and noticed 'Limitation of Human Exposure on
Electromagnetic Fields , "Technical Requirement for Measurement on
Electromagnetic ~ Field  Strength; , "Technical  Requirement  for
Measurement on Specific Absorption Rate (SAR); and 'Conformity
Assessment Procedure for Electromagnetic Field Strength and Specific
Absorbtion Rate; in January 2001. The SAR measurement and the
conformity assessment for the mobile phone has been enforced from
May 2002.

In this year, we prepared the roadmap to expand introduction for the
SAR assessment of radio communication devices, for example Bluetooth,
WLAN, RFID and so on. We investigated and analyzed the domestic,
foreign and international regulations for testing radio devices, and
measured the SAR for several radio devices. And also, we investigated

the spread and popularization for commercial radio devices. From these



procedures, we established the roadmap for the various radio devices. In
the future, we will discuss the our roadmap with the related experts of
Standard Committee for Human Exposure to EMF, and then, we’ll make
a decision the final raodmap for the several radio devices.

And we developed the conformity assessment procedure for specific
absorbtion rate of cordless phone to brush off the concerns for the
health effects from the electromagnetic wave of these devices. In order
to establish the conformity assessment procedure, we measured and
analyzed for the several cordless phones of the frequency band at 900
MHz, 1.7 GHz, and 2.4 GHz. From the measurement results, we found
that the SAR results for the devices measured lower than the SAR
results of the cellular phones. And the final draft for the cordless phone
was prepared through a broad collection of experts opinion of Standard
Committee for Human Exposure to EMEF.

And also, as another research item, we evaluated and analyzed of the
human exposure to electromagnetic fields from the RFID devices
operated at 13.56 MHz and 910 MHz. In oder to evaluate of exposure,
we fabricated the RFID reader antenna operated at 13.56 MHz with good
return loss and radiation pattern characteristics. And the RFID devices
were measured the SAR(910 MHz), the electric field(13.56 MHz and 910
MHz) and the magnetic field(13.56 MHz) for the a few RFID devices. In
the case of RFID devices used close by human body, the field strengths
exceeded. But if the RFID devices were a little way off above 10 cm,
they had no problems with reference level of ICNIRP guideline. In the
future, we’ll establish the final draft using the our experimental results
and the IEC standard.

Finally, we investigated and described for the standardization trends
and the meeting results of the international organizations such as IEC
TC106, ITU-T SG5, and International joint workshop for the EMF.
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otz AAHoz fAsA vk W ZlerIEo] I AbsadE A

F08, 7355807, FARFRAFHAE, BB, A5
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K o =
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Z=T0H2 (i) H]

Kl

46.510, 46.530, 46.550, 46.570,
46.590, 46.610, 46.630, 46.670,
46.710, 46.730, 46.770, 46.830,

46.870, 46.930, 46.970 201214 122

S1LX| ALS

3 mW o5}
49.670, 49.695, 49.710, 49.725,
49.740, 49.755, 49.770, 49.830,
49.845, 49.860, 49.875, 49.890,
49.930, 49.970, 49.990

959.0125, ---, 959.9875

e I
(40 RHd, 25KH2F=3) 20134 128

31N ALS

10 W 0|5}
914.0125, -+, 914.9875
(40 =g, 25kHzZ+2)

1786.750 ~1791.950 100 WSSM HcHo|S =& 0[5}

2400 ~2483.5 10mV 0|3} EE= 10mW/Miz O[S}
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A2d FHAA3}719] SAR 4 2 &£4

FARAS = FHAAR AAHAZAZ A F 7HAY FAFAIVIE U
Folx ok AA AMEFEE AHEY, FuAAE Fudse} LI
My FHoM F2 AMEHIL Ao aYa aZFGA= FuFA e FAF
e F5 9488 o drg oz 54 Aol o] HojM FAS &
At Ao A FRFo] RAHZRAE WYl Wi AAY Fdl 7oL &
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¥ 32 FAASS FhAste] RE 53 2 54

40 MHz 900 MHz 1.7 GHz DCP 54 GHz Wi FOHX =
& Ol 2(1E) oft=2(28) |(Digital Cordless| h (Cellular,
DE R [F AR | DHER] | FOHEA| phone) phone PCS)
959.0125|914.0125
At Fat ~4ié5s137 fiésgg ~ ~ 1786.75 ~ 2,400 ~ 835 MHz,
CHod ' "~ 1959.9875/914.9875| 1791.95 MHz | 2,483.5 MHz | 1.8 GHz
MHz MHz
MHz MHz
S Al FDMA TDMA OFDM, DSSS CDMA
Crest 802.11.b/g
factor 1 1 24 AME=AHA 1
o2} 7HH)

A S HEH CW CW FH(burst) FH(burst) CW
NESS 15 40 3 13 20
HMeFor - -~ _. | 1.32 MHz
CHot= 16 kHz 0|5} 1.728 MHz 0|5} 26 MHz 0|5} o1}

100 mW i
10 mW 0|5}
D= A A 2d =M —
SSEER 5w ols 10 mW 0|3} (es8 e o | 290 ~ 300
=) HOHo|S ~ | mW(})
=7 mW/MHz 0|5}
28O0l st




AL = &I} 7|E o

T8 7o Frojdste] A s ArEd, Fojdst= CDMA
(Code Division Multiple Access : Z= B Uz HE W) #4S AR
str, o] WAL JidAE A¥ste aAfe ZEE VAL T Fu 2
Y A E ol &st= WA ol FAAETI Ae= FDMA(Frequency
Division Multiple Access: T34 & tF H H
Division Multiple Access : Al
Hopping Spread Spectrum : T3+ =
&3t FDMA ¥4& 7HIA7E A=
TDMA 42 7FdA7E AlEE F3 54
Sel3 FHSS WAE ALgsitdl o MAe F4 o)A

al FaFE A
kAl @i Aol weEk WA A FAletes AFEY A o=z A
OFDM(Orthogonal Frequency Division Multiplexing : &1l Fit4 £

tF " 24]), DSSS(Direct Sequence Spread Spectrum : AR AlAZX~ F
A 2 ER) 5ol Stk

E
# 3-32 FAAE7| 9] AREEH wE RF =9 ZHE YEdo.

3% 33, FAAESHY] AFEE WE RF =8 G
900 MHz ot<=21 1.7 GHz DCP 2.4 GHz Wifi phone |SCHX 3}
? =
DHEX| | FUHEA| | DHEX] | FOUEX| | DHEX| | FOHEA| | FO{EX]
- EX|0f OFEE] O o
X X X X
@ CITIA| (S7|1213) (B71415)
DHEXM BT o} o
O X _ X _ X
s (S7145) (S71413)
FOHEX[OAM BT O 0
=Alsk oj © © =I|ME © =I|ME ©
T = (o |_2) (o |_2) %EI'IC\JEH
S3E 0 0 o} 0 0 o Al BHE
FOHER| ol A o o
. _ X O _ O _ O
SIHE A& 42 (S712813) (B71415)
ALESHX| = oi7| O O
X X _ X _ X
2LEY (B712815) (S7143)
A HAIX] =AA| O o) O O o) O
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2. SAR A& 93 A" £ A

A7) AFE Y= 900 MHz, 1.7 GHz, 24 GHz 9] FAA37] 115S
Triste] SAR Sl ARG AT SH AHEE FAAIVI= % 349
Z}

TAAS e AL %ﬁ%l-ﬂ_‘?i, FoAA= ?‘rﬂ%ﬁi}% s LA A
ol AbgEar g AA] € 4EEs 11y

S X3t FAASY 4AlE HAHL o] 7|A= AlEdE ol

NP ZRaPe AMgsle] Aol £Yo] RAHES Ao, 7 F3
AgE = S WANE dEvHalways-up) B WE A5 A SAR
24 FPqh F5E $4 AFHLS L 32004 A FHO
2 A3 A

Ste T BORIAE ARE-S A= &7 T ZefdAe 1
3-29} #Zo] IEC, FCC oA Aiste= rA¢ Ste= FWE EolAE
AHE-skA T
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1.7 GHz

2.4 GHz




g 32, =4

aGGAE SAR SAHA AHEE HHEE EJIA=

&ttt 75 SAR S AREE HUY RQA(FRF =

AE AHE)= 280 mm(7FR) x 240 mm(AE) x 165 mm(F°]), 2 mm(& 9

01741«1 o l)-‘ﬂ 715 AHEERon, B5 SAR SHWH| AFE3 HHY
AAA(BE Zox3F AAE AME)E 300 mm(7FE) x 200 mm(AE)

165 mm(i—%°1) 2 mm(E 2|1 o FA)<] ﬂﬂ-a— A}ﬁé}%ﬁ} By 5o

A A HA7H EAL FHLo] 42011 AEZ} 003301t} 281

TR 9 gy woldlie Eoid JJm—EHOdE T OE EE EoxF

HA o] H71H EAS £ 359 Zrh 19 3-32 SAR A Al=EHY FAES

HolFa o

N R CEETIE I
AA (TR melza] o

X

(A

35. 5 AA AL TR 9 BE o] 27 A9 H7])F 54
— - SHEREE
ZIt(MHz) T Al RS 2| H =5 (S/m)
s 42.4 0.93
900
== 55.5 0.98
== 39.26 1.32
1700
== 52.3 1.52
== 38.88 1.77
2450
= 49.5 2.03
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FAAd87190 A FAAY Ho SARFS 0.067 W/kgolal 117X <]
A SARZS 0122 W/kgolith 283 24 GHz e FAAs 7|9 A
T TR H SARIES 0346 W/kgolal LG X]o Htf SARF-S
0.601 W/kgo] At}

SHANE AHEY, 7 F35U 9900 MHz, 1.7 GHz, 24 GHz)¥ F
Ao FoRA FelX= 24 GHz thY 7434371y FoidA]o o
g Aol SARFe] 71F =A YRt ol tE Fu5e HlE| 24 GHz
e FARASI(FHZA S 2 8FHY A =89S LY Ho =9
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=|CH
SARZLWI/kg)

AlgFml | AlEZ7] | 2= | Foo S (RE)

914.013
A MHz(CH1) 0.036

N

914.513
B MHz(CH21) 0.032

=7ixais

914.988
ECHAA| c MHz(CH40) 0.057

DEDG

914.513
D MHz(CH21) 0.04
e

900 MHz

914.013
E MHz(CH1) 0.04

N Fot

914.013
A MHz(CH1) 0.058

XN Fot

2

0

914513
ESESEN B MHz(CH21) 0.109

=7iFmis
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914.513
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M 3 FMMs|of MALL

3 3-7. 900 MHz 1Y 43381719 5% SAR SHZ I (L%
_ . _ . =|CH )
AM=alds | AS7|7 =il o b=l od (x| EXNETT

BFmS | AEI7] | = FHSHAEE) | grroiwikg
A 0.035 SiH
914.513 MHz(CH21)
B N 0.158 oz
S/l
C 0.064 A
900 MHz | & ZHX|
A 0.03 S0
5 914.5713 I\p/lcl-lz(/C\)H21) 0.148 o=
_<5?_|'_|‘—”'|'T
C 0.053 SiH
3% 3-8. 1.7 GHz "9 Fd743}7]9] F5 SAR SHAI(Fulg=
ABFTS | AIEO] | BEY | Emacieiig) | =
= B SARZi(Wikg) |
1791.072 MHz(CHS6) =
A RETIPY 0.0066 H=
1789.344 MHz(CH7) s
B Eoimmis 0.023 PSES
1787.616 MHz(CH8) =
) C Xz} 0.067 HE
SOHANX]
1791.072 MHz(CH6) a
D RS 0.0138 ME
£ 1787.616; I\_/II-E(CHB) 0.055 Hx
b [Tl S
1791.072 MHz(CHS6) s
1.7 GHz F RETPY 0.035 SE=
=
A 0.076 x4
eSS
B 0.122 x4
. C 1789.344 MHz(CH7) 0.055
= F2FnS
fail a=
D ©lg : Eolst| <
TEZAM ML
ojo| ojzio| )




AL = &I} 7|E o

o = TlIA = Zal4=chod B _ i
ABF S | ARZIP] | 22y ) 2|} SARZHWikg)| SHZEZI | SXuky
A 0.053 oz
B 0.091
C | 1789.344 MHz(CH7) 0.047 ==
Edaai . =04 Flat-Head
fail Sa=
D (ol : Eolst
FEEA oL
ote| o|Zo| F)
1.7 GHz | DHZA|
A 0.076 9|z
B 0.107
C | 1789.344 MHz(CH?) 0.023 ==
SFa Flat-Bod
ETdeaTi S tail 04 v
D (ols : Eolst
TrEEM oL
etel o|Zo| &)

3% 3-10. 24 Gz Y F-0333P719] 7 B #5 SAR S283(FobgA] B argdgx)

LAl & SIA - =|CH = =
AL FIE | AlR7(7] o FalofA ) SARZH(Wikg) EXM=A EPSEIEY
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A o A 0.233 AANE
z2FEms )
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C ST 0346 | ZA®) | ==
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A4% RFID 71719 AR QA =% Hr}

A1d N

RFID= Radio Frequency Identification®] ¢FAIZA], -2 = F41%14
TE FAAHo|gtn 3. o]#3 RFID 7|&< 94, ouMy, +79=
AL TS & F de FRIFAEZ(Ubiquitous)] 4l 7|s= AH2lE o}
7ba Qdow, 18 410949 Zo] RFID 7]|&e IT 5417]& Byt oz}
W, 84, I, 8 5 UYE Eoky %8 AgeM DA sHA &E&H
At T, RFID o el 2F3tEo] Ao o]t AHEH7IE 3
Th. RFID AlZ&Hl9] 484 T AAZE AxaE SAA7I= 2 U (reader)
= %317} C’J’%‘E‘}Z] %3}—‘5 FH 3] A H EH

2

= o3 771EE At Aol

li{

o

E]_]:
Ao e /\]{ =Z5 A9, RFID 7]7]
Zs

d = °
A A AL = Y AL AA =29 754 o)




N3, AHRIET 7)7]d O 747kA] FHZetodof at7] wWel HAAge] =&
7V5Aol ava & 4 9t vl REID 7)7]%w olygt RE FAEA7]
7oA A EtE AR R Qlsle dwt FHlES] ws Eohbpre FU1E
3 Yok 23 S AT =E2FS AFHoEZ Hrista 7Y
H =&23FS A £ J=F ZXE FHle AL o8 EXAS =7
olgte ZAAZE F v T2 WHolgta AZEHe B AT F8A4dS
AR IV ]

RFID 7|&3 T2 ISO(International Standard Organization) F%3}ol| ©]
FoAL o, A B EHFo| dAHH FAFHLE EHE U
RFID 7j&2 2% 4-20] Hl uie} o] 5709 Fupa tholx &85l
now, AFd thgel 125 kHz, 134 kHzS 7138, 9A 54 Het
A" F8&H1 Q31, 13.56 MHz FoHFHIe 2871 718 &3
A & e WL e Ay ws7ts, =AY sol &85 vk

58 TOoFE TYeiAAL, RFID 7]=9] 4l A4A

fis —
= 2453 k. 3 F949 433 MHzE AH oY #8 5 &7 o

POST CARD

- Invitation for
== Hitachi

125KHz,134KHz  13.56MHz 433.92MHz 860MHz  960MHz 2 45GMHz
(IS0 18000-2) (IS0 18000-3) (IS0 183000-7) (IS0 18000-6) (IS0 18000-4)




Ml 4 & REID 7|7|9] MAP|E x| E2 HIt

A go] &8%31, 900 MHz= & 3

go AF5Ho=z &9 ¥ &&= o a8 7 H2dd sFsa
+ 245 GHz YoM = dFo 73 (u-chip)= A3t

=, 3y, 4F4d Sl &&= A

2. +EYE TlevlE €

2 get RFID 7|&7]FS % 419 71€9 uls} go] =+
Al 5719 Fubg tidolq HEHT Jon, #AH JeErE
o

G, 7T G R VEdF8 FAAN Y Vs T]E
A A2007-805 2 IA| o] 9tk
WA, 125 kHz$} 133 kHzS] RFID 71&7)|%L v IAALE F47]

FHojdor, 3 molA AAAE 500 pV/mzE TFASL QL A&
e A go] Qitk. zg)ar 13.56 MHz, 433 MHz, 910 MHz 34
RFID/USN-§ FdAdv2 /3t om, 1356 MHz 35 o
m ZAAYNA 47544 mV/m(93.5 dBuV/m) ©|3ae] AAZ =

I ) Z LS 13552 MHzol A 13.568 MHz7HA] 16 kHz=Z &3 5] 9

S o
40 1e 24NN
o rlo 12 &L

ol
L
o

% 4-1. 8 vt RFID 7|&7|% 3%

Fojg el &3 choi=
125 kHz 0.075 uyW st
133 kHz [500 uV/m@3m]
7.5 mW
13.56 MHz 16 kHz
[47.544 mV/m@10m]
2| 500 kHz
433.67 - 434.17 MHz 3.6 mW
EilZ1 200 kHz

910 - 914 MHz (FHSS) EIRP 4 W
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344 7 =78 RF A 2
oy =7t e 2 ozte| 7
Visible Man o= National Library of Medicine
Meet Man N Institute ?f Bi.omedical Engineering
University of Karlsruhe
Hugo AN ViewTec
Norman A= Health Protection Agency
University of Utah o= University of Utah
University of Victoria FHtct University of Victoria
Japanese male and ol National Institute of Information and
female models == Telecommunications
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2. 78 FH7171&€E T 9 ¥ 3 (CENELEC)

8o #A77<EF37]7+2] CENELECOA AA3t J&

Abv] 2l CENELECY RFID AAy =2 H7lo] o3t &

°l EN 503573 A|ZEFZA° EN 5036472 FE3T 9o,

50357 &) IECS] RFID ¥&+9] &7to] =11 ity CENELECY RFID

20013 E1HE Ao
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Evaluation of human exposure to electromagnetic
fields from devices used in Electronic Article

Surveillance (EAS), Radio Frequency Identification
(RFID) and similar applications

EN 50357 712744 ) ] o 2001. 10
Surveillance (EAS), Radio Frequency lIdentification
(RFID) and similar applications
Limitation of human exposure to electromagnetic
fields from devices operating in the frequency
EN 50364 MEZT+Z |range 0 Hz to 10 GHz, used in Electronic Article| 2001. 10
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4. RFID =% HJ7} A3 =3

A 2 d BApLE Ao 3] 20068 FHE AA ALEEI UdE EAS
71710 disl A =& BrE A3rr Ak o] AT BAHL AL
A ARSE I e AAo|u = A EAS 77 FHY AA ATE
ZAYsL7] 93teln, =45 EAS A]2~HlS RF, AM, EM, RFID FH < 7]7]
olty, =4 FulE o]8d 7]71E0] AR Y= 17 HzolA 13.6 MHz
MR ot A AHRE IHEFI 9%'8}?3_, ¥ 46 2 19 412004 B u}
9} 7o), ICNIRPY o I3 Z171&°] 71+
2t AeS G910 = Uk 53], 200 Hz TﬁJrTOM AREE AL QL
EM Al&=Hle] 79 7|39 138E 23t Ao o] dFolA AFSH =
B2 CENELECOA AAEhaL = AHSEEHS AHEshler, EAS
ZI712H5E 5 cm o]gtE 7]7]ol| ZHEH S0 FHEH AL
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¥ 4-6. EAS A|~H o2 HE AR7A == HrAd}

WVariation of the Arithmetic Measured
Frequency 45 measurement mean of the 45 Reference level” maximum®
EAS Type (kHz) points (Afm) points (Adm) Exposure ratio® (Afm) [ASm)
1 EM 0.01 21-122 67 L.29 235 256
6.25 7.1-55 26 5.3 5 =83
2 EM (.01 22-75 35 23 235 262
Sand 7.5 12-30 20 4.0 5 G
¥ EM 0.01 27-198 98 0.42 235 —_
Sand 7.5 1895 47 0.4 5 —
3d EM 022 72-246 138 7.5 18 536
| ES EM (.22 785035 228 13 15 — |
4 AM 58 4.7-31 14 2.9 5 87
54 AM 58 0.9-22 4.6 0,93 5 106
! AM 58 5.6-35 17 34 3 118
74 RF TEON— K700 0,01 -0.06 0.02 0.31 0,08 0,20
g RF THO0-8700 <(L01-0.05 002 (29 (L0 .29
o RF T400— 8600 <0001 -0.07 003 (L35 (X1 0.25
10 RF 74008600 0,01 -0.06 0.02 0.34 0.08 0.25
1 RFID 1 3600 0.05-0.21 11 1.6 .07 1.39
- RFID 1 3600 (0,060,758 0.25 3.5 007 —

:‘Aril]nnvliu meanfreference level,
ICNIRP's reference levels for general public exposure.
I “Measured 5 cm from the post.
"Measured according to the CENELEC standard.
“Measured with the stand next 1o the post (the closest points were 5 cm from the post).
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3 4-7. manual coding system¥} induction lineol| X ¢ Z7 93

olEj|L} =0 OFE|L} = m} Z 0} [MHz] Z[cH M7|& FEHEHVIM]
MCS
et 920.25 0.000830
1.7 m

e kit 913.20 0.000764
T2 E o 915.75 0.000835

RFID QtE|LL Of2f
SHEo} 907.73 0.000997
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2| T o} 921.83 0.00113
RFID QtE|LL Of2f
e pr v 905.25 0.000967
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“ELECTRONIC SECURITY SYSTEM IN USE”
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A4d RFID 7]7]19 AR =5 A|2" T

2 AT A<= RFID 7|71 A dAsts ARV =55 F71E Asto
13.56 MHz, 910 MHz % 24 GHz 3 92 RFID A|2HE +3=31%
o 1% 4-162 1356 MHz the 9 25 2 2y ey, Bl 55 Holil
Nnom, 79 4173 29 4182 Z+ZF 910 MHz, 2.4 GHz 99 RFID +£&
Al&=®] gl gho] AR JAA=EZF H7F Al&=F ot

13 4-16. 13.56 MHz RFID A] €



Ml 4 & REID 7|7|9] MAP|E x| E2 HIt




2 @9 % H1 gEHY 3) &8 T2
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A52 RFID &9 ey A& 2 E4 B4
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Measirement distange --4-- low point
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