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AR AE AR 299 A 87

EAS (Electronic Article Surveillance) AIAEI(ARF A% A A/A®D) S 7|24
o7 AFEY Ed WAE HF oA ekl on 2000 ol F AEY FR9 thA
o] oA AAu An % vy, v s%F 9 wE deed due T84 =R
#H28 AP ew FE5] bt vk felvEtel s 1990%
A s FAe® AlFrste] 2000d el ol v, =7, oiE AxY
A =9 A AAE TOoE 553 At . o] st EAS A|AEE URERlo]

o Al B dAdAF A widEA wEve dAxs $4olw,  ICNIRP

o

i

M
i)
i)
ot
tr
b
o
_\‘i

(International Committe of Non—Ionizing Radiation protection) oA+ 1998
Hol A4 AYES EYE 7|3 A (basic restriction) S AP on, o] A
2 Uk 71F @ (reference level) & AbEste]l 2t Fo¢ oz =& SAE A
ettt vt A% ICNIRPE 7hol=eiels vpgow AR FAF (3 WEEal
QA3 NA g3t MIC (Ministry of Information and Communication) 7F7 |
g 7t Fu g9 wF dAE gt o

ol M= EAS Al AE /P dACAFE At @ ZEe] whet A7F A
Ao, ol HE o R st EAS AAHS S AU FAst v = F
AA9E AR AFs= 985 7]17] (pacemaker, defibrillator) ol thet @ 252 74
= ATete] il WA At wAss 7171 Fo s &

FDA (Food and Drug Administration: B 2JeF)elA HAx 3t Aot U 74
-, 2002d KAIST9] ¢]F2 Sl 9d EAS A2l g4 dis Hxz 29" 3
RO, o= AA 54 dataE A3 Zo] otk ICNIRPE| Zho]=gele] o5t

lo

= 575t o] 5 ICNIRPS] Zhe]=eelah =i MIC Q15 4|9k Hlastglon <l
=

Aol solof WE wEHS Ln3 st S4H BE EAS A|AHEA 7]FEA] 9] F
oA 5= A el o]2% H Aty FA7F #FEHPA oW, 53] Fo] 100cm o]
o Ao E Aoz e FA7 BREG o= Al HEy Fade A
A7l A} FRHER FE mFATro] FOoWAME wF T WING A A



o] A7t R ofof ghg HolFE Afolrt,

Eok 4% BE EAS Alagle] BF MIC d5S B8t AlFoldsds
NEAE Fslshe AAarE SAEAE, ol AT F EAS AlAE] ok Hxiut
o wujHe RolFE AbdEd shalth. EAS A[AHIR e A&KHoR
HAYA 7 A A= BHEA] MIC Al QIFoly Akt W&o sk kbl F-2, A

%24 AR $A9 BUHPE B8 Bt weA Best @ 5

A = 9 EAS AJAHE ICNIRP, 713 Ak, 7] @4, MIC <15, AApu}

L2, A
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Al1F A

AR} % A A AE(EAS, Electronic Article Surveillance System)-<

19709t F&3te ol F HuARES HIEE AA A= Fo B AAFoR

T FFel A4 Sl wel O FeAdd Fes

A4 7kt = FAolt dFEe A dely | 1y T2 X

e AA AAEE Agstar 9lom, HZols AxAAL Bt FAE S8
@

=
ol A A AR A A A"S A &skal e FAolth

-

P

ol EAS AMA®S 29e §41 Y] 59 S7HE Qs Akl eatE Ab
glom, I FA m3 v Frbska gl Aol A
Arste] ok diEAQL o AH #E o AE AR 19999 WE1E 9] =&
(1]l oJstd, Fei8 Ast7] Sol s WA= dapste] s o277 2

He ewze] B AEE A= T 387H419 om A & el 9
3 TS W Flo] 3371F(88.6%) oA, olF 7HIF dFol 3071F, 7H
A dEH w7 A dF B e Zo] 571F, =7 @ ekl 2o
371Folth, v WEERUALE Auer] AA7F FoE AxaE A et

g
o oQld) A7 AFEL FHE & Uee HAW w Ak o9 B FUE

FDA= 20059 7h4 R 279 EAS AlARle] &t #ddo] 3= 3o
2 HolE AlAE BAET}E o] Hao] 28k, cardiac pacemakers Fgh
ARklo] i E wlES] EAS AAHS 38t F pacemaker? 25z ow A}
7] FAMS doF oy, #xE FA| EAS AARICZRE AYddy oA
pacemaker”} F4A o2 ZEopvhal ek olH gk Hapufe] &gk @ F o] HE
UE Atel2s 19849 74 F AapSAlar Wil A Aes Agulded
AE717F 2540l =502 #A7F Fetshe Abarh A o9k 22 v a7
e Atals AAker wol=r) dRle] H© Ao RA, FENIZEF = v T
=

(NASA, National Aeronotics and Spcae Administration)©] #% ZAFsE 2

Abuko] ZIUAIAE G Ay 37 d T wES PCo FAZAFAA %
P 2 (UWB, Ultra Wide Bandwidth) 2E0] 337]9 %= /25 A ~H
72 A Aol 9FE T SE FehdidlsE, NASAE 59

AAE UWBEES  BY747/737) 242F B2 & Al Ay 5280 3F

ofrt
RN
5
BN
il
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AEGS, ol 100W=2 53 Alds 5 WA AARY o5 dds 283

ICNIRP (International Commission on Non—Ionizing Radiation Protection,
FAWA AR T 91 93] = ol g AApute] &3 wF AE EdhE 19989
Zkzye] Fab gl AAsk wF HAE A sk ew (2] oo 2% 7]
A8k (Basic Restriction) #} 7] d® (Reference level) & Z 3l AAfule] =
=29 A5 A1k g2 e23E iAol & EAsk loH 53] AW FA
of T FFS A= AA F-2HE g5 Aue U FF Aok Vsl diE
2 go] gestA o] Foj Ao Tt
B ATeME AdAE 238 dnile] 7t WIWSHA &1 Qe Fuiel

%]

Qe ZE A% AE AA Asdd A4 wESe S4e

—_

ICNIRP9] ZlZHdy =y MIC (Ministry  of Information and
Communication, 7= AEEAR & WE2A293]) 717 vluste] Huf »=
opE zAEhL, Qs WAl A SRvlel o 9% AeAe washe

d 2 %] glth



Al 2 & EAS System

EAS AAFE A3, A8, Ho5o AldoA = WA BAow 7H
g AbgEth mek 719de) E #E, Ao WAl o] o tE Fof
o= AgH 1 Qth 19349 Pierre Card: AA7E el £ AR & 35
E4E AR b8 1xsE TAAITE Apde Bdsian S F
—metal) o]t} FHEZo|o} o] 27| Fapgo] uwkd] & 59 A9 AuHom
T2 A5 1xuE e EE ojyd 5% Edo] vYEhe 5ES 1
8 4 o, A7 olgs A EAls HET & AdeS Akt
ATH3]. EASE A7) AlAef tidt At =2 249 azxyl whAoe] 71edk 1
FA-E Amel digh Ao o] wFojx on, 1980W Richardsonel £]dho]
HEZolE o] g3 AFE Ed WA ARG 2] AAe] Fxo]l AAE T
w45 ARESR] 183fellA 20412

fl

f
\
i

n

Richardsone 60 Hz ~10 kHz9] A|~El
uxE AESATHS].

EAS A2~"8 7] AlAde 19709 F vl gd A4 Fao] oz Aty ol
FEstE 7] AlAEtEA AR AEEES dolskolrt. 1981 Allied SignalAtel]
o3 FHEA otEH A FF(WEYW METGLAS) S o] &3 uFA-& vl gd =
71 AXZE s A A Faol AFE B WA AAEE 2] AA <]

T AR ALE AASHA Hlon, dEe] md WA e 9 v A4
=

2 5 A7l AA Vs @ " AR e S 4F A9 AgE e,
1987'd SensormaticAte]l 9J&te] B A A (microfiber) & ©]-&3F AA2] 7Y
ko] o] Fojxl a1, 1990+ Hitachirlel 28] Nanocrystalline Alloy¢!
FINEMETE ©]-&3% #7] AlAe] 7ol ®ae wk vk(3]. @A A AAA o=
EAS 4 7] AME FF3 & 3AFEE Sensormatic, Knogo, METTO,
NEDAP o] 9lth & 2.1 & EAS system 7]% Q2 AMHS 7] sH3lth



% 2.1 EAS 7]& 29

k3
ar

. . Frequency | T y p i ¢ a 1| Deactivation
System description Technology type ranges modulation field type
Nonlinearity in 15 Hz CW (sometimes Permanent
EM—Electromagnetic | soft —magnetic ~18 kHz multiple magnet and
material frequencies) electromagnet
Resonance in Amplitude—
AM— magneto—restrictiv modulated Permanent
Acousto—Magnetic e magnetic 58 ~68 kHz )(mark/space<10% giz%?r%tmagﬁgtd
material
%Wept frequency
. across 2 MHz at
RF - Radio |Resonance =~ I0Jo 10|50 — 100 Hz|RF magnetic
Frequency circuit MHz repetition| field
rate)and pulse
modulated
. . . 915 MHz
. B Nonlinearity in CW or frequency | Contact
Microwave antenna with diode ?}ﬁ%z 2450 hopping electrodes
2.1 EAS System %3 43
EAS AlAE A= 28 2137 Zo] Ade 47 Aitd &7 X8 7%
Al A 2~®l (detection system, A) I = WAE Yot AEo F2HE HAF Bl

=B,

L °
T= ehis

A= A

sl

3 s 44714

Auh 4~535 AE

o, EAS EBj1
AES Hsdof

she

ook

o

).

SEE!

EAS Al28lS

A e

gdstd o

=
sk
Zloltl, EAS AlAH
dwrAo® did F
stv, sjdesy 7Hg d
BIEZE R = P )
(whole—body exposure) <=
35 i
Az o dRkARl A5 HeE ©

2 1~2m A% Zolo|t} whok

RN
I

a7]). BReHE
ehll 2

A} shEd,

>,\I

9 EAS AlA

o=

A7) AME T
vel AR e

el

15

FEHA Aolnt

] O
e

A= AR

A4

Axtdlel AxjE o] Aol 7hsdt B1E &9 (detacher)
H] &4 (deactivator) A7 1 7]15S Qo FE(C)O R o] Fo]A
Aom, o= AFAG AMEH 7] W Adaglo]
B 17F -2k o
(surveillance area)= &3 45, dHFo] LA
ARk FAIEGH(F 3]
e A=

7 277} Zofe} @,

7]
A AEHelAM A 49
oluff ®j1u =hHel £
%} (main detection field) ]
W E BT of
o]:=, 2~3 U|H 9

HOL/\].:;_ 39

al
37

&A

=

A7)9F kel et Ak ¢
T 77k FEoA 7
A Afo] FF

Fol A (field) 2

=
=

# ol (transitory) Zlo]t}.
Flm/s dXola, AAEYE

AM MEAHAY Frpd B




o A =S wA =] wZell, Auiu Bl o) w2 ojok & Zloj

A N

] e C
AN} ::fir
%K

a9 2.1 EAS A28 7]8 % (54 [EEE, 2002)

A= RER=

AWHA QL =F AFS 1~2% o) AEHA =t EAS HI1 F2

.

W AAZI sl AA E= WA s n2d A, Al el A

cEEIET
¥ 2.2
transmitter

.

T A AAg EolA Yt FEHE A E
EAS Al2®9] <ty W Folw ZF gate W49

coil@} receiver coile] Qo ZF gate= HH 2 EAS 71X A #H

rlr
i
T
=
X,
rO

Transmitler coils

Heceiver Aeceiver
cails coils
2 5
1 —— 4
1] 3

CGata 0 Gate i

19 2.2. EAS A 2¥ <Y W R=
(#] : Sensormatic Ultra.Exit AMS Detection Systems
datasheet)

SR = S AREskol Bod 2o Y] solu A S WA



e ASAZL WBY FH O FAe] 42 o] FHHE ol 2HF F

TH

oA WA 5 Qi e AEY B eie] Qo nEYE Hi 2e 1]

of mYHe] 9ovl, WE 30cm ol HolAl 9k d
sz sHEE e ol AW o R 70~90cm ole] Motk i Ay
o2 4% AxWY F AA A Fr ore] fAd T2 AsPeA
A @A A el 2R AASA @ ol AW FHel AQA Hw
nAe] A E & 5 g H7] wEolth AT, B Ao, 2 A
sde A Ade A % Sl (3% AN AAY AEe B4 9
a) BE v (shields) 7} x50} 9loM g M7E FaA

2.2 EAS System &%

EAS 7]%2 o2l 77 lou, 47k 78] 7lsnte] Aol 4%
FAI HAA G AFEHI Utk olF 37HA Ve Ad w0l &
on, olgxRt UPg H 9 JExA 209 o) o) Ao AME
Ak (Id 2.3 Fx)

o
X

3l
i

El
El

Microwave  Electromagnetic Acousto-Magnetic

Swept RF

% 2.3 A= EAS AJAE Hd AR

(Z#] : IEEE, International symposium, 2002)



A WHA EAS 7]=Ql mlolaZ vk 40d A Hwul s APl Av)Egle,
53] dd =45 7H fFEAE el wlolax2 3 EAS 7]o] A 3slth. vtz
Swept RF (Radio Frequency) 7]&°] &0 A% Al Aoz A7) =,
759 9 gl F&HAtt. 225 H 49 $ A7) (Electromagnetic, EM)
7158 EAS AlAglo] mA It A Aol A E . v e e R T FHA
9] 7]<9l, Acousto—Magnetic(AM)©] 19883 A27lEo] dAA B2 AE A7
gl A48 Ha Qlok gk of o] EAS Al2~Eo] 907 o]AFe] ke A A H
of gow, Hujgl FHA o] FQ AHX Adojty, EAS A wjF e Azl
12955k 215 dojylon, 5Hzt Fat 8~9% g & Ao odHn
ok [8] tiF-Ee ulE AE #uixtEo] EASE AFEst Sled o7]ele 2=
¢l Carrefour, Karstadt, Sainsbury, Le Printemps, WalMart, Kmart 181
¢ E—mart, Lotte—mart52 AA=°] Atk EAS A|AEHS B3 TAH
A=, vlEE AN T, AR d9ow g 7t v

a9 2.4 A8 U ok 3 Fabo] whE 4704 EAS 7]

=
ofth EM WA ¥ A uel da4 AmFHel U W, gAY vl

—_—

facs

E
&)
i)
2
k3
o
_0|L
rlr
k=
BN
i
=
Q
=
8
@]
B.
e
]
o
X
ol
ol
2
jancy
rr
ol
ol
|
o,
i)
o

WF Ao

Z1el b= bl E] A AlAEeIH

A M= F fdE o]Folx 80 ~ 120cm WS A 3}

o
Do
o
o
m
o
-4
oX,
)
2
b
|o
)
o

EM AM RF Microwave
.015~20 56~68 2~10 915 or
kHz kHz MHz 2450 MHz
400k —
- 300k
@
o
1 200k
'5
<
w
~—”
DC 10kHz 100kHz 1MHz 10MHz 1000MHz

System Frequency
1% 2.4 71eE 2A EAS Al2H

(%* : IEEE, International symposium, 2002)
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1% 2.5 EM %219 EAS System Q%

(4 : 7]= TAGA} homepage)

RF W48 17 2,69 22 7HOR o]Fola 9tk Swept RE W40 hiLs
22, 7.4 MHzolA 8.8 MHz Abole] Fub4 tiojg 44 A% ALgaT =
& a9 Fahe e Axw Fa @el whek Ago] 7bs @ self-adjust

F2 7 gAd AsAe] gaor oz3FS

oy

Direct Path
Swept Transmitter Signal
7.4 MHz to 8.8 MHz
T
— = = e — [ - o
— —
.II %
L-—" |
.L"" > Reradiated
— al
~8 MHz e
Swept
Transmitter T'ag
Signal
Transmitter Receiver

1% 2.6 RF %22 EAS System 7l 2%

(4 : "] TAGA} homepage)

AM H219] EAS systems 18 2,73 Zo] FAIEo] o, 1988 EM W4
o] A8 RF W49 b2 #AA WHAgts S A3t A glon, 58



rA==i) r==a)

o B

........ PP

Reradiated Signal

Transmit Pulses

50-80 per second

o 58 kHz

Transmitter Receiver

I3 2.7 AM W22 EAS System 7%

(Z*] : v]= TAGA} homepage)

SA71E A Gole] thal 58 kHzo el Futa HAZ WAz,
FA7)6lA AR o] A el uel Bl e wAd FEel oalA

A Hge SA FuT AYn, Fa7]6A

P

AEs DAAZIA "ot ojw] A
= oyt F 9wgS Qo FojR I} vjuste] AAARE FIek FH
5 Sg= Ao ZF A gobde 3 229 g2

EM 4] RF %4 AM %3
—=% AR, a9iE
U 2 744 7bs
—EAlEE wE fALE

—ghde] gl wE
A e
—ZAE 90% °1%

ki

27}

—ehlo] g Aol &Yy 5

T
B | agana ae

=€
j=1 le}
— 2% AR AFE A |[HojA ] 2¥ AE AWE 7} [—Apo]=e] HF FAIL
93 = AL As) —E}ALe] RE bl E §AF BT
AR §|Ho] o8 oA F
ol

=
Aol -4 FHE U] 2 g 2o




A3F AT R

3.1 ICNIRP AA% JAARZ7|F

3.1.1 YA 4 E3F

1974d IRPA (International Radiation Protection Association: = A|HAFE 58

theksl 5729 B Ag]¥WAF(non—ionizing radiation: NIR) o] 2o]&] k= &

rlr

AES 77 el A8 1E (Working Group)S A3tk 1977 IRPA Paris =
3 & vzl & v HeWAke] Bk H@15Fo] INIRC (International Non—Ionizing

Radiation Committee: = A8 A2 WA 3]) 2 7A= A vt [9]
AARAZIFH(WHO) ¢ & A1l &7 AZFeh #8 sl UN #4zzH
(UNEP: United Nation Environmental Protection)?] #|¢S& %o} IRPA/INIRC+
WHO2 374 A7 =271 (Environmental Health Criteria Programme) 2] 43S
2 NIRel digh vho] A4 ZE:bs JidstAl |tk 24 A4+ =284 54, 5%
4 AS7], A9 (sources), NIRE &8, B&34 &) tigd 4 1%, NIR
ol dist A7 8 BrF & st Aok oleld A4 xRS NIRY #-
wE AR W AAAJA 7 (codes) S FgH vlo]E W o| A5 A F gL},
1992 AI82F IRPA Montreal F 3|4 AjFiL 53291 #817] 524 ICNIRP

d

KO

(International Commission on Non—Ionizing Radiation Protection: =A|8]z&]4H}t
APR.E 9] 3]) 7F IRPA/INIRCO] FA171#oz At &9 7179 A% v
&3t T72 NIRY ##¥ flaids AL, NIR =% Aol ofdh =A<l A

AXE st ob&e] NIR HEe| tisl] thekst #deA tEh NIRES o529 o
{5 ¥

g WAbeE 100 nmo o)de vHEE JHA= Adh S 0-3 PHz (0-3
x10" Hz) 9 F34, A A (static electric field) @ A&7 (static magnetic
field), 2AF 3}, FAFd(ro]laz ol 23, Heli, 7hAgAl, Aol

= 20 kHz °ol7%9 &3 (253 9k 20 Hz olste] S3H (A 59).
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A7 9780 9

2

o

1

fus

= 2t

A9=

=

R

g o

=]

H

938k (adverse health effect)

G2 AlA =

&

x}j‘ )

T

1=

8k (biological effect) <
7

=

fa s
Sl

EMF (electromagnetic field)

el A

L

o=
E]_]_—
sz e Aol

e

o
A

%

9

af

=

3

9
=

37

Ei!

ol

o= Aty 7}ol

=

F54 901 (300 GHz7H

3

3]

%]

o]
71%0] IRPA/INIRCO]

Aol e,

o
il

p=S

<
e

EIR
H

=

T
ol @A7EA e oul 9

o
pl

==
RLs

ol

v Al EMF
o7 tAE At A 1994 27ke ICNIRP

21 o] ARE-= AT

il 7]

I3

B}t B A

<]

] o

=
A

=

o

=
fLE

60 Hz A=}z
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ELF (Extremely Low Frequency) % X% wWHZz¥ ELF EMFd @77+ =23

in—vitro @ go] 2ok}

2
(exposure—response) A7} g &etA] o}, olels A A=
in—vivo Aol HolFA XR7] wZol A4FEF F40 o] ¥ A=
7. o] gA in—vivo ATFAFENORE= S W E
|2 A AErEE AvE F gtk
AEAeh AlH Azl vaa 22 Al 7HA 9 gy E AF 27 T
* AFut Aol Agt
« AFu 2pkake] A

* AAF O 2 HEH O oy F

D
)
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FAHeE g F Y 7H3 E2
« QUAZF TR ANE 21 JE BA 1ED 0 s A54F
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x QAo o] A EAY &Lty Q= o 5AdH]d EMFe A

(o] Bo7|ENM = A &)

A. 100 kHz7HA] =% $HAIX9 AESFH =
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YA Q70 sgol Ao gtk Azeh RulA 28e] 4HH Axel ELERS 7h
9 ANE $YH T BEAT} BeHAW - F o 24X 342 S0
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wey yEe gaetA dehtn ek 2oy e Fe
WES AR Bk e 99
frob wWEgsl A g 2HE 2o FASH: ALE Aold) A o
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mAY e Tz tist ¥ oF 30-55 mAY I1ES
A 2 AU 254 B4l JE5E 249 90 A s
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4
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S
4
b
30
ni

(Basic Restriction)” 2ti &gttt Fuko] weba EMF =Zel
= A8kl 98 AR B o2 AdRYUL, SAR, AdEd:

of gt RS E flaf o3t 7 dAE @A &S Flo]l 79T =
o =Y S vlwsto] A= o] ARl Folxl
shA gL A S gte]l VIEuEY Fua V)2 SAAE e 23Eke A
obth. ey & SAAE vtSe=AE Frbehy] flE o AlFARl #Ae] I

Sttt

2

3.2.1 7]1¥ A3 (Basic Restriction)

rf
F
e
%
B
=
3
-
>
>
o
i
a2

ChFRE ekl 2A7 oje] Fakd Welel s V)

kHz—10 GHzollA SARe] tfdt 7] & stA= AA 4 ~Egael g3 %
2o Fxdt wde W] & AFE™, 100 kHz—10 MHzolA 2 7]& &7
_ﬁ_

= AFYUE9 SAR BRFE A &3},
c. 10 GHz—300 GHzollA 71& 3tAl= Al 29 F9u A Y wd S vy
3 Ay zolt),

Hzoll A 1 kHz9 F3 B9eA 100 mA/m?olAe o5 Asas g o
&l F3 AAANAY TEAI o] HolA A A Hko] whAEE Ay Fe Wyt
st g &o] Yehdth 4 Hz—1 kHz F3e] did ZE3tez ohdAd S aeste] 2

o FAAF 10 AHgele] 10 mA/m et 4 ARUEE fras o
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AWkl A tdAs: Brrdos 571 f HEHo 2 mA/m°Y 7|E =E3AE
Alssttt, 4 Hzolakek 1 kHzoldelA e X A7 ol digt 7] stAX = A}
7kt ol st Fuk W oA A Ao st TYA Frtel| slgE

SHgol w=ol| A3 o] 10 MHzelA = GHzW 912 FakrelA Ad=st 4 17

=~
3 1Co1ge] AL 4eusd] AAd o] L% 45 AWE o 308 B A

o

2l SARe] 4 W/kgel AAd @A zste] e AFS wFe] wE Zojth 0.4
W/kgol #Al Ho SARS A<l wZol ol £
Btk F7hH el bdAS 5 Aukel wmFo djal =9lE o], 0.08 W/kge Al
B3t SAR A AlFsth ARkl wFel gk o W 7|2 sAlE 50 SRR
£9 yolet AL 2o S 18 d ot

1Hz—10GHz Ato] Fupg=of st dFdx
AAE & 3.1 o, 10-300 GHz Fop=rel gt dgdre] 7] A= % 3.20]

# 3.1 10 GHz Fab @i o] AP dxpge] tigk 7] Aot

Current Localized .
h Whole—bod Localized
Eﬁgﬁs‘ir?. i Frequency Range gggglty afI?S yszxﬁrage ?lﬁlzd and SéR bs)
acteristics t r 15 nk(mA (Wkg™) trunk) (Wlf;ng 0§
) ¢ms) (Wkg )

up to 1Hz 40 - - -

L

. z— z - - -
Occupational | 1100 kHz £/100 - - -
P 100 kHz-10 £/100 0.4 10 20
MHz - 04 10 20

10 MHz—-10 GHz

up to 1Hz 8 - - -

1-4 Hz 8/f - - -

General 4 Hz—-1 kHz 2 - - -
public 1-100 kHz /500 - - -
exposure 100 kHz—-10 /500 0.08 2 4
MHz - 0.08 2 4

10 MHz-10 GHz
B] 3:

1.f¥ hertz @919 F34L.

2. JAY A7 nFEAA 7dsted, AREEE AR BF] FHOE lem2 ¢ @HA B stojof
skt

3. 100 kHz ©]3t9] Fa5oodola] Al AF YTz rms AaX 2 AL & gtk =47k A 7-H
= FoA o Hdgrow

4. 100 kHz ©|3}9] Faptjdat HAg A7) dgolA], BA9 ddd Hu A8 WE rise/fall timed
A dWre] Ao wskgeld Faxith

5. BE SAR #% 54 BHAIS 6o 7 gt}
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H!

A SARZAA Ho Ho 2712 $h

B, T (=1/(2P) 2 AAtere] dojR FakE A gstoiof dhh

¥ 3.2 10 ~ 10 GHz Ato] Fukg=of st 18 U 7]

rhe

A

ok
o}

Exposure characteristics power density (W/m?)
50

10

Occupational exposure
General Public

()

L #3527k M2 A% gold Fax WEE RS dd AguE
20cm2 9 =% A 93} 68/f1.05 —min F7|12 H#3} FHAh

oA Ho A9 dE- 1lem2 FAolA BoE-= AV 79 200F
ol ke

2

3.2.2 7] 949 (Reference Level)

7% de Aet oA 5% Fuhele A oA 428hA ndldgy) A}
Hell o8 712 SARRE devh 272 wE2H Al O3 =9 Hy 4% %
Aolw Hu H3E A Fstrt.

X 3.37 3 3.4° AP x=F¥ Aukle] wEe uist 7| o] Qokxo] gl
L, 247k 71F ddo) 19 3,13 1% 3.2¢0 ey vk JE dEe wEFd A}
o B AAE THoRE s gro] 2 AoAnk, wFHe fig J|E dAE =
HatA gkethE Fod wAz g Qo
E 3.3 AW AR A wFo] A 71 AR (rms FAYE

ANZRE | ANZARE | ASHUE AYd

#3494 Vi | G | D | D
1Hz ©]8}k - 3.2x10" 4x10*
1Hz ©14F = 8Hz w|wh 10,000 | 3.2x10%f* | 4x10Y/f
8Hz o]+ T 25Hz W% 10,000 4,000/f 5,000/f

25Hz ©]1% T 0.8 iz wgk 250/f 4/f 5/1

0.8 kiz ©1%+ ~ 3 kitz v 250/f 5 6.25

3 iz o1 T 150 #z "% 87 5 6.25

0.15 Mg ©17% = 1 Mg v=t 87 0.73/f 0.92/f

1 Mz ©1% = 10 M vt 87/f!* 0.73/f 0.92/f
10 Mg ©12 ~ 400 Mg =9 28 0.073 0.092 2
400 Mg 17 T 2 Gk wEF | 1.375fY% | 0.0037f"% | 0.0046f"* /200

2 Oz o1& T 300 G " 61 0.16 0.20 10
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A&AEs AN FEd AFIL FAEUx10)E FE RelH,

ANV Arel AN s wd Aol

2,100 kHz o|3ke] Fatsjolold] SHgke AR TE H ek

4. 10 GHz ol’de] Fatrol 54 Bt Ak

ol e},

5. 5 & Ei 1 Fo 850 THe] AR%E BAs

= 5 az

o AATE Bk 39 AN

Z1E#kel dig viEe] AFe F e Ay fdtois

grol tist wlge) gol 77t 18 29aA golo} s,

o} O
qu—'m__‘

3. 10 OkHz ]’ 10 GHz mIxte] Fak tifelr 54 Fd AL 6Ro %

o,
o

TC
az

)
X
N
o
ol
bl
=2
)
ol
ol
£
rr
Ho
=l

7}

kel
1o

= gk

rlr

o7 gt

gt

68/f1% R o7 &}, v fo] weE GHz

shtel Basol o Futs
7 FatolA] BabEE 31

3.4 A AAPgel A dukle] tig 71 w8 (rms T )¢

Foprod BAEE gl 7)E

seash LI Rttt v el )=l i
1Hz ©]&} — 1.63x10° 2x10°
1Hz o] = 8Hz W%t 20,000 | 1.63x10°/f* | 2x10%/f*
8Hz ©]4 = 25Hz v]gk 20,000 2x10%f | 2.5x10%1
25Hz ©]7 T 0.82 kiiz W%k 500/f 20/f 25/f
0.82 Kz ©1% ~ 65 kiz W] 610 24.4 30.7
0.065 M 1% = 1 Mg w]wt 610 1.6/f 2.0/f
1 Mz ©17 = 10 Mk =%k 610/f 1.6/f 2.0/f
10 Mz ©1%F ~ 400 Mg vt 61 0.16 0.2 10
400 Mg ©17 = 2 6wk 3% 0.008f" 0.01f"* £/40
2 Gk ©1% T 300 G Rk 137 0.36 0.45 50
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|

& REs) s ATHYeh A ke e AR wEse nFd BE, A7)
AR ol (RSHD), o2l Akl 9ol F

al
Atk Ve Aree] Fuke T dAle AEctd 9 1 2= Aol ud

to
=
)
alf
BN
N
rO
>
il

(factors)o] ole] Fsh5 WelEel e Holgu Aaye

al
(basis) 2 AEFETH Anrzrlog Dajja, 7 Q5 Ax Fu¢

el 7 g
AE w2r, T #3712 @A w99k ofdfel Mad ik wll Abole] ekl

A s

* 1 kHz7hA 9] F3k4= f9jollA o] dist dnikqle] 7% e 29l
of ogk gkel 1/2¢]t}. 50 HzSl 8.3 kV/m, 60
EE 7bssh st AFAFERE A5 29E )8 T2 kA o &
(safety margin) & 3X3Fstt}. o] zke] 1/20] dwtel 7| el 50 HzolAd 5
kV/m, 60 HzolA 4.2 kV/mOZ =ZE¥ AFES] 90%o] el st (g4l o3
S 9] f% Fojtt

£ 100 kKHz7HA 9] AF sk wolold Aol gt Autel 7] aue A9l i
gkl QRS 5% welskel AWk

* 100 kHz—10 MHz S35 ®9lollA 2o st driQl 7j&=d L 1988
IRPAA| H Aol FolR sHAIZEY} vl wste] F7FE ok

ARANA APYE FE ABe B9 HO AAFAN ] A4S Abgate] 2
A7 71% AMERE ARG 10 MHz o|she] Fshdrald Aol 1 Fuhs

A2 w2 Aser] Aa FRF 2AZ o] $HE wAY B
o S84 mE mHAs wel Fosl JlelekA 7] wWEe] olel# /E @

* 10 MHz—10 GHz®] 53t W oA Ay 2o disk dukel 748
Sl wEe] uis A moh 2.2v Wk A5 2.2¢ A =E2F ANl v=F
of tigh 7]& ghA] Apolo] <bdAl @Il 5°] AlFolth Alut
oF ‘AR ko] BAZKE v Aot}
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* 10 GHz—300 GHzS T3t W ela dnkel 7|3 e 72
He] o3 Fgd=m, 2] w=E3ART 5uf o urh

ok

Az A

« Fxge] AR JESA Gl fAel det Lkt R A9 gk
SAgte 10 MHzE Z 38t Fagol d& AA%S 43 dye 7 dis
10008) o] A dAY, A=) A7l= 29 3.1, 3.29F 3% 3.3, 3.4¢] Folx
FA718 3215 @A grofok s}, oF 0.3 GHzollA 5= GHzAtolo FubgrolA] &
Aol ofa] WA Hzre] JFS HAstAY AsstE gholojof strh. o] Fuk H
oA ol JFE o= AL 4-16 mI/ked FH SAZRA 30psHE2Ao| o
& wolld 130-520 W/kge SAR ¥=a Aol sigdtt. 718 3.1, 3.2¢] 3l& 100
kHz—10 MHz Ate]e] A7t eel wish vA %= 100 kHzelA+= 1.5¥] 10 MHz
o A= 320 uH 3 Bkl oa) Aol

28 oty % 3.3, 3.4°A o8] F3k4 TA A (break point) < &
2 ANkl f i 7|E g dojdr) o] AL duikel 7E HEs f=
st7] &l AFgE oy 7] Q1] Ao, Whdef iyt Ankl Hof ujs

Lo Fr FEEAE Aunon §Aw

3.2.3 AAI A% I BZ JE

Azpabel] th3t d=ro] BE 7)E [16] (A Al 47% 2 9 A 1 A ZEFE 1A
2001-883%)<> w]=e] ANSI ¢ks Edi® A wo] Qi A8 71+ 37FA7F &=,
AApsre] Ao s & A Xt AxgE AREshE dRilelAl A &ts VS
3 3.5 9 Za, Axpgel dell i WEE, AL, WAL Sl FASE A=
A AEsts 71e2 & 3.6 o] lon, AL & Hi =, hot spotell &g AR ==
3.7

o tist 7|&2 &% o] mfdxo] ALx ot (FJEH LA A2001-883%).
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Az WS 7)F

=ga g 312;5}7&.‘;. ANZBE | AFILE %I_EI‘Q‘:T—_
'm) (A/m) (£T) (W/m)
1 Hz o]a} — 3.2x10* 4x10*
1 Hz ©]%+ = 8 Hz m|wh 10,000 | 3.2x10%/f* | 4x10"/f*
8 Hz o] ~ 25 Hz gt 10,000 4,000/f 5,000/f
25 Hz 17 7 0.8 Kk v%k 250/f 4/ 5/1
0.8 kiz ©1%+ ~ 3 kiz vt 250/f 5 6.25
3 Kz ©17F T 150 iz wRk 87 5 6.25
0.15 Mz o7 = 1 Mg w|wk 87 0.73/f 0.92/f
1 Mgz o1 ~ 10 Mk v%t 87/1'* 0.73/f 0.92/f
10 Mz ©1%F = 400 Mg »)%t 28 0.073 0.092 2
400 Mz o7+ =~ 2 6k Wk | 1.3757% | 0.0037f% | 0.0046f"* £/200
2 Oz o1& 7 300 G "l 61 0.16 0.20 10

B] 3:

7} = ul

1. A7 A=, AN A=

AEAsE 371G B AHF3e

ANG Ao AN BEE S

2. 100 kHz ol8te] Fappefelol s A2 ABdS HohA o2 Ao s

1

6‘]—]’4—‘

3. 100 kHz ©]% 10 GHz v|vte] F3kg= dioolq 54 FE e 6L o=

4. 10 GHz o)|Are] Fagdder] =4
oltt.
5. &Y A& EE I TR 559

FoAIREE

g

68/fH"R o= Fr},

747b 12 2384 skobob dhth.
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¥ 3.6 Al AEHE AT A HES7]|F=AHASFE A28 3 HE 2)

1 Hz ol3t — 1.63x10° 2x10°
1 Hz ©]% = 8 Hz w]ut 20,000 | 1.63x10°/f*| 2x10°/f*
8Hz ©]4+ = 25 Hz wwk 20,000 2x10%f | 2.5x10Y1
25 Hz o7+ 7 0.82 iz v 500/f 20/t 25/f
0.82 Kz ©]7¢ = 65 Wiz v 610 24.4 30.7
0.065 Mk o7 = 1 Mg =]t 610 1.6/f 2.0/f
1 Mz ©17 = 10 Mg =%k 610/f 1.6/t 2.0/f

10 Mz ©1%F ~ 400 Mg =]t 61 0.16 0.2 10

400 Mg ©17 = 2 6wt 3f'* 0.008f"* 0.01f"* /40

2 0 ©14F T 300 G wwut 137 0.36 0.45 50

3.7 FH=F gk A F4E(SAR) 7= (Al4x @4 EE 3)

Fag 39 ARG EST & (W/ke)
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o
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EHP50C+= 100 kHz o]t F3t4 th9 o] Axr| ¢S Ak AulEA, 1 Ade
% 4.1 ¥ #rh
¥ 4.1 EHP50C &7 #n] Al

MODEL EHP-50C
R A7 % 2717
T4 H9 5Hz~100kHz
E R S GE)SA
S4H 1kV/m / 100kV/m 0~0.1mT / 100mT
S0 = 0.01V/m InT
el 0.001V/m (8053 R Y ¥ InT (80532 U E A&
FEAEEl 5
AFEA]) Al)
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. RS—232C (FEA W2 FAo] £ Option,
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80m7}A] A el
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4.3 A3 Wy

9 4.2+ IEC62369—1°A4 A3l = EAS AlARe] 54 914 4
WHlell digh Abgeln, 2008 dAl A 2 wekS APsta ook ARSI Qe
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L
g \e ; X 1 E
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oy g o
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X
S e
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front view sicle view fop view

a9 4.2 A% S AR 9S54 A (A [EC62369-1)
(a/b/c:15cm, X:20cm, Z:85cm, W:70—200cm, H:120—160cm, D:40—80cm)
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5.1 14 kHz A|2H"9] ICNIRP, MIS 7|Zd 93 A3 vw
BE A A ICNIRP 712 dH3 MIC 9ZF 712X (6.25 uT)E A3sts= £x7}
=guglon, B3] hElue A Y olH A EE dgei: Eolal

100cm AR (2, 5 AFDAA A7 FA7F =41 54 #HAqom 7129 7005
A3t vl =S FAVE #EEATG O" 51 (@Al 2o, A4 1, 2, 3%
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A6Fd EdE

SAY B EAT W S B S5t AR s i WA AJAES A
A= ICNIRPE] 7tol=gkl ¥} MIC Q15 XA 28] o] =38t A& H
Ak 53], AN BEFH frobe] wE Ftel dEskE 100 cm F91E] A7 Al
v 7l 9] 10WE dolAe e E=2 #teol ST 100em ~120cm =0]
o A ddb ARl AH7IES] X FEFEHE R defibrillator 5 medical

implement & °|83t g X AH F 2= deviced AF, 19994 @71 5 9 =
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Abstract

Electronic Article Surveillance (EAS) System is the most popular security
system of Logistics and Mass Production system. Most of the EAS systems
are using EM type. ICNIRP announced guidelines for limiting exposure to
time—varying electric, magnetic and electromagnetic fields(up to 300GHz)in
1998. In Korea, MIC certification level was announced in 2001 with reference
to ICNIRP guidelines.

In this paper, magnetic field strength of five 14 kHz, two 230 Hz system and
two 6.3 kHz EM type EAS system were measured three times repeatedly.
All of the system's magnetic strength exceeded ICNIRP guidelines and MIC
certification level. Particularly, 84 times of MIC certification level was
showed on 14 kHz EAS system. Thus, further experiment and study about

this exposure effect on human body should be needed.

key words : EAS System, ICNIRP, basic restriction, reference level, MIC

cerification, electromagnetic field. effect on human body
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