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SUMMARY

Since mankinds use electricity, kinds and number of electronic devices
has continuously increased. The number of mobile phone wusers also has
increased up to 3 billion by August 2007 and 3.5 bhillion by the end of
2008, due to development of mobile communication technologies. The
number of mobile base station in Korea has increased twice in October
2007 comparing with that of 2004.

Electromagnetic fields are wusually produced from wuse of electronic
devices. Therefore, increase in use of electricity and radio communication
leads to increase higher levels of electromagnetic fields. Higher
electromagnetic fields levels cause many side effects like electromagnetic
interference, public discontents on the health effect of electromagnetic field,
etc.

Among the side effects from higher electromagnetic fields levels, the
health effect of electromagnetic field are still in controversy. Many studies
on the health effect of electromagnetic fields have been finished and a
reasonable limitation for human protection against electromagnetic fields has
already been set. However, the general public tends to believe that
electromagnetic fields are harmful whatever those levels are, because mass
media like newspaper, radio and television exaggerate those risk.

The general public's negative recognition to electromagnetic fields is very
common social problem in the world and many countries make their best
efforts on activities to clear social uneasiness about electromagnetic fields
which are called "Risk communication" as well as studies on the health
effect and exposure assessment of electromagnetic fields.

In this study, as a part of "Risk communication" activity, 'flash contest
on the health effect of electromagnetic fields; was held. In contrast to past

"Risk communication" activity, this flash contest focused on the active
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participation of the general public and the eventual understanding about the
health effect of electromagnetic fields. It would be very successful example of
"Risk communication”

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 MTimitation of Human Exposure on
Electromagnetic Fields; , Mechnical 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 Rat
e; 1n January 2001. The SAR measurement and the conformity assessment
for the mobile phone has been enforced from May 2002.

PTT(Push to talk) handheld transceiver is another popular radio
communication device. It 1s not a subject of the conformity assessment on
the human exposure to electromagnetic fields in Korea. Meanwhile, the
United States regulate its SAR as a kind of the portable device. PTT
handheld transceiver has higher transmit power than mobile phone and
possible SAR could be higher than that of mobile phone. It should be very
carefully investigated to include Push to talk handheld transceiver in subject
of the conformity assessment on the human exposure to -electromagnetic
fields or not, because the operating method of PTT handheld transceiver is
very different from mobile phone. For verifying compliance of PTT
handheld transceiver, it is needed to make proper SAR measurement
procedure. FCC already has a SAR measurement procedure on PTT
handheld transceiver and IEC TC106 has been standardizing the SAR
measurement procedure. In this study, 'SAR measurement procedure on
PTT handheld transceiver; 1s suggested based on the technical document
of IEC TC106 and the SAR measurement procedure of FCC.
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December 2006, Korean National Assembly revised the 'Radio Act; to
regulate that an owner of radio station which has certain condition in both
power and place criteria should report its electromagnetic field strength.
According to "Radio Act; , Technical requirements for Measurement of
Electromagnetic Field Strength (RRL Notice No. 2006—125); should be
applied as a test method for measuring the electromagnetic field strength of
the radio station. However, the existing notice of 'Technical requirements
for Measurement of Electromagnetic Field Strength; didn't include the
procedure for measuring it. In this study, new concepts such as an
approach to find the measurement place, measurement positions (heights),
compliance boundary, total exposure ratio (TER) and etc. were introduced
in the new procedure for measuring the electromagnetic field strength of
the radio station. IEC, ITU and CENELEC standards were investigated, and
european standard EN50400 was mainly referenced for making revision of
the notice. Eventually the notice was revised to RRL Notice No. 2007—49,

"echnical requirements for Measurement of Electromagnetic field Strengt
h; 1in June 27, 2007.
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Freguency: 0.5993 MHz
“alue: 2.043 Vin

ency: 0.5748 MHz
ency: 0.9250 MHz
ration Result: 2,505 Vim

E-Field [m]
o

0.001

860 840

X-Axis
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narda
A Safety Test Solutions

Y e—— Frequency: 881 50 MHz

Walue: 56.35 mvim

Integration Minimum Freguency: 858,99 MHz
Integration Maximum Freguency: 834.01 MHz
Integration Result 1.771 im

el A e Ape fian [T
R T ey ey

E-Field [vim]

0.0m

0.0001

870 75 530 885 a90
Frecuency [MHz]

Isotropic Result

19 3—-15 AE8 (CDMA) ~FEH

narda
Safety Test Solutions

an(B) carmunicatra Campany

Frequency: 1843.45 Mz
Vale: 3651 mvin

Integration Minimum Frequency: 1839.99 MHZ
Integration Maximum Frequency: 1560.01 iHz
Integretion Result: 426.9 min

=
3

0.001

0.0001

1540 1842 1844 1846 1848 1850 1882 1854 1856 1858 1860
Frequency [GHz]

Isotropic Result

713 3—-16 PCS (CDMA) A~ EH
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narda
A Safety Test Solutions

Y] e — Frequency: 2345 00 MHz

Value: 11.51 mvim

Integration Minimum Frequency: 2339.99 MHz
Integration Mexdmum Frequency: 2350.01 MHz
Integration Result: 232.0 myin

E-Field [im]
-

0.001

0.0001

2340 2342 2344 2348 2348 2350
Frequency [GHz]

Isotropic Result

% 3—17 WiBro ~¥EH

narda
Safety Test Solutions

an(B) carmunicatra Campany

Freguency: 2143 00 MHz

Value: 11.81 mvim

Integration Minimum Frequency: 213999 MHT
Integration Maximum Frequency: 2146 01 Hz
Integretion Result: 176.9 min

=
3

0.001

0.0001

2140 2141 2142 2143 2444 2145 2148
Frequency [GHz]

Isotropic Result

% 3—-18 WCDMA A~ EH
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narda
A Safety Test Solutions

an(B) Cormuricatior Cormpany

Frecuency: 860,72 MHz
Value: 478.4 min

Integration Minimum Frequency: 849.99 MHz
Integration Mzximum Frequency: 870.01 MHz
Integration Resul: 1.170 Vim

1
01
s
=
2 om
w
0.00m
0.0001
830 852 854 856 858 860 882 864 866 868 am
Frequency [MHz]
Isotropic Result
1% 3—-19 TRS ~HEH
=i —1—u
narda
Safety Test Solutions

E-Field [vim]

an(B) carmunicatra Campany

Integyation Minimum
Integration Maximum

Freguency: 323 D156 WHz

Value: 1.081 mvim
Frequency: 322 99766 MHz
Freguency: 333 00078 WHz

Integration Result: 207 6 mvim

1
04
oot

| | L i | St | o

0001 i
00001
23 324 328 3% a7 328 328 330 1 332
Fragiency [MHz]

Isotropic Result

IH 3-20 FAEE AAEY
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narda
A Safety Test Solutions

Y] e — Frecuency: 669,05 MHz

Value: 485.1 mvim

Integration Minimum Frequency: 661,92 MHz
Integration Mzximum Frequency: 752,07 MHZ
Integration Resul: 1.314 Vim

1
01
£
-]
z
i
w001
0.001
0.0001
670 880 630 700 710 720 730 740 750
Frecuency [MHz]
Isotropic Result

T1E 3-21 TVRE (hE=y/uAd) ~HEs

Safety Test Solutions
an(B)cammncatansCanpany Frequency: 324 67 MHz
Value: 1271 Vin

Integration Minimum Frequency: 321.99 MHZ
Integration Maximum Frequency: 330.01 WHz
Integration Resut 1.327 Vim

1
01
=
=
oot
0.001
0.0001
322 323 324 325 326 327 328 329 330

Freuency [MHz]

Isotropic Result

a8 3-22 Y7 (LBS) AFHEY
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A 4 FA79 AAFESE SAYH AF

T g AWollA ARgsAY ol Froiste] ARgske A SAI7IEA, AE,
Z) 1 SollA F= ARRE| L itk FHVIE A FAEAT7IR vt
ARERIT7E Ao =9o] ot QA Falld wAIZE A7)E AL glom, HZolle= A
oflet thEw AL 71 By vlEo] JiQlE Fidste] PTT(Push To
Talk) 7159 Wdo= Qlste] ARgo] S7HaL glof Fx7]ol tigh HAuE& B7PY
W owkde] F ool aEaL qirk
b oM e TV dAETE 54 2 A4S Fsigien, [EC
TC106°4 F31 %1 7[eEsiAls EUE Wd7]e] dalea& S471e0b) &

sl

X
H oo
o2
%

A 13 FCCe F%7] SAR H7}

FCC(Federal Communication Commission : AHWEAIY3))o = Fd7]o st
SAR A3 H7ke gy} EUTS] o|AAE, #e] 14, EUTe SA Aol gt Het
sk 7]5=0] glo] A THAlIE sk Q) whHe | IEC & A7l = oFF 7158 Aot

AL A ANE F716] SAR S 5 AlFARel tiske] Al A= sk Sl
& GolM= FCCM Aledh= SAR AlAAAME 2712 sfo] F2d710l gk SAR 54
A3E 7Esileh ol SAlH o WER W] AHEA wol S4Ad ] LAt
& T e mlE g Hpo|th

FCCE| A dael m=m, F7]= AR o= de AW e 550l /\F%‘}

7] witol] HH HOJQlAE Algsle] SHS o] HEZH(Belt—Clip), =
2E(Holster), Hdo] ¢ 7P |IHEE5s dA6R=A] Aol a1 }
Ark. zEjar FH BOQIA|eL 2§77k o] AAY = FA7IQl B 2.5 emE AL S
A5 sl Wb o
Qe @ EoQIA|e} A :
ol At AHgE T oY 25 cmE JAJJrOH/\iL ot QE} AE9A= OET
Bulletine 65 Supplement C (Edition 97—01)9l 7]&%o] At}

517

u‘
I
pall
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T
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ﬁ
o,
N
X
SE
m
)—A
O‘I
g
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O\l
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%0
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AT B BefRIA] Aol AHAA| ol Al e R obF FFE)
& Foltk IEC TC106 62209 part 20AE TR} o] 47k 2315 RF WEshe &
ojo1AlE Aotetar rk A, Z4717] A719] 120% o)3H(1.2L < 1.2W)o] HojoF 3l
o =4, B WEeR 10%2 ol &7Hmargin)& SHEs|oF gtk A, 800 MHz ©
ol Furol = 240 mm X 160 mmEUR= Ao dvh WA, FHE EejQlAle] =7
= 0.60 X 0.4\ o)de] HojoF gtk o] whHo| FCCollM= W ROQIAIS] 145
EUT®} 2 vighs =ileh X5 AlAlskar glem, EUT <o) A9l 91X =wgshil =
o] o AR exkeglel M= T W Itk ¥ 4-1-2 JHy Kol
FA715 AX3te] SARS SAeH= Ba5S LeR

-

<

9 4-1 HH FofAAelAe] F7] SAR 574
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A 2 A FA7] SAR =3 9 BA
1. SAR A& 93 A2=" 74
TA7)9] ARgHPR Zof 7FE Hotke] zpoAle] Hof SAR ke FRMeko =
Z70 FE = FA712 AX5Ic) oju) HHE wojelel FHr]ehe]
7} 5, 2.5 cm®E o] 7hHA AL sigith Fdv)e) s AR
13 A<k (always—up) 2] F71olA SAR SHS stk 18]ar AHgd
X 36 mm, A
ERS 25e] ARgsle R
ollAE AFESINITE HHE ool

o1 el
e

o] g o]
LZ]L 0, 1.5,
ol o
T 450 MHz theje] A8 d7]olm EAle] A7) 54 X 8

1=} 0.0330]c)

Hef=92 0.5 Woltrk

-”—X
Froidstel Gl qhdoll A8t ARSSIAY wEl
390(L) X 260(W) < 165 mm(H), 5 mm(t)¢] =71 ARESIITE EoUA A=) A

Z
7=
[EC, FCC FollA dAatsk= nlol] we} 33
714 B2 o] 4.20]a0 SAEH
| %e= e
[ — |<—
T
L (=
i 165 mm
(LH=) =
lt
AR E
| I
- [ e
(=) —
HAy 2ol Sy, % 9 JA=

- 263 -



4
1)
N
N}
rlr
o,
=)
o
Sl
lo
ro
2
lo,
pa
g

F
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Y
oy
il
i
A
e
4
uiL)
o,
o
o,
o rH
ofh
S

ololAlel Soizk we] 24 o] 4714 5L TR A9
= L 1 ‘O
(e} - =
13, 55 A9 45 56.7, =4& 0.940|t) 1% 4-3S FH7] SAR 54 A|=H]
1o 10 — H

o % neian e

2. FA7] SAR &4

FA719] ARgEe] daE w5El AdE7] whitel] 7 R ol e 542
vﬁ:égé]—?i‘:]—' =X | o yal SAR '*Txo’i
P =210 =
HA| S 9 449 Zo| F 7] 2ol st SAs AAlsisith 24 12 F
719 FAlE BYIAY FAlol|l gEroia SASIlaL, 24 2+ FuE] A7 HL“;
1l LS g | W <l o X
peak positions REO|QIA|C] FAle] Yol SAsIeitt. 1| WAy RoRIAe}E
) . L oo +— ! Tl
19}e] olAAE = F ZAo s Z=t 0, 1.5, 2.5 cmoll thsle] S H ™
s =78 O =
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<z711> <z 2>

I3 4-5 Re|RIA|] vie Tt vA7]7eke] o] A A

3. SAR &4 Z#%

Z7 13} 20014 o]AAE SAR 378 A3k i 4-19) 3F 4-29 2tk

27 1oMe eds] HAe A9 5 SARAERS 1.438 Wrkgolal, & SARZE 1.69
Wkgo= St o] AAZ7F 1.5 emQl 7% 75 SAR#S 0.732 W/kgolil, w6
SARZFS 0.437 Wikeolglel, 18]a o]A4A87} 2.5 em@l A9 T3 SARZES 0.46
W/kgolal, % SARZ 0.22 W/kgo|3lth
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Z7 20X 93] URsE 49 FH SARZES 1.126 W/keolil, B% SARFRS 1.13
Wkgo = A=A o|AAZ7F 1.5 em®l ¢ 75 SAR#ES 0.741 W/kgolal, &
SAR#S 0.439 Wkgol@lth. Zrg]al oA 27 2.5 em?l 8% T4 SAR#E 0.46
W/kgo]aL, =% SARZHS 0.269 W/kge| 1Tk

H=2] FCC(SAR Al oNA= dubaQl 719 ARREE arefste] ¥
wo)elA 9} 7)) o] AATE 1.5~2.5 cm= AaLskar k.

SAR A3 W7k= AAR 71715 ARSShs FHote] oA SAE st 1 54
#to] AATRIAR ST |ES 298] ek Aol diste] A3 Q15 skar Stk wkek
of 71717k SAR A3 e RIESSthd duiklso] g7 7]E AREshs o x
ANAE 7]EE vEgtal @ 5= ok FR7]E dhikel Aol Hakste] A}
8

= ) =
k= 497 719 si7] wiEel AREEHE itk A=) 719 ofAAY) 1.5

o] 2

= e on, ARG ES 2dels SloR UrE‘r o). o]
719 AR el s R A -0 SHANE gRlshe] ©

AE0] FA7IE AREShE o]AZY W= v=e] FCColA daLskar = 1.5~2.5 cm
WMo oA Qurd oz ALRS st} o] 27l oA 71 FHeke] o|AAF AL 1.5
cmo|B= F-17] SAR S7871E(/b o] A7 I71eF WY oljlAle] oA = Lt

2ol 171e] AHSREE wefslel 15 cmvt b M A% slow B

i,
&

LOJRIA o

e Tkt & (MHz) o] A7 2] (cm) 1g SAR #(W/kg) | H] 1L

0 1.438

R 15 0.732

450 25 0.460

0 1.69

=% 15 0.437

25 0.22
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wojel)
o | ORI | elAARem | g SAR @Whg) | )
0 1.126
5 15 0.741
25 0.460
450
0 1.13
=& 15 0.439
25 0.269
T 4-63} 2% -7 WY wolelAlel THY|E UAT A9e] FHel BE SAR
o ojgt Zstoln, QHet e Hl SARgte] Lekdih
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mtm
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jrl
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S
p

5>
T 4-6 27 164 HHE BoRIAe; F-7]

< <EE >

-

(-~

5>
T8 4=7 270 2004 FHE ReRIAIS VS AR A9 TRt 5 R
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A3 A TRV AARETE S5371F0 v

%..

w AolA) AAskE Fvlel oig Ak S471ES EColA Algtshe )
2Hst] AHs Fulg 2 A 228 7171e) SAR SR o 2ASle] Zetol
Asglon], EMFIA-EEZ A8l AT 3918 Fole] o) e MAlsgick
EE, S471EChe) 45 SAste] el AmEn ghs g Tl ojg Ak

&9 279 9 BAsle] AEehe wHIAYC. AR FAATR: F 4-39) Lok

a7 F2 AU
T AZEFIEC) 714 E241(106/90/NP, 106/132/CD)
'07. 4T 06 ¥ 106/90/NP, 106/132/CD : 2lAMofl 22Xt Algshs FHE &

M 222 7|7]12] SAR SHAEAK30 MHz ~ 6 GHz)
TART el AT AV ARESTE AV

07. 08
ZOF vjA
‘ EMFQIA=ERE91 935 7hEete] A7 = HE 9 94
07. 09 o
S S AR AE Azl AAERE 24 L FAANE
TOTE L sazez az
07. 12 747 AATEFE S4715<h v

2. 2712 Fahs
7} AAAEeE T

PAZEA Frul vl A ouA £2A T FHoE Tds, Sl
AR 71EoR A gk

= 1.6 Wkgs
2
0
o371, 0 1 AV|HAEL,
pr AL,
E: Agd7 |34 =
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FA718] AR ETE S0 AREE s ROJIAIS] A2 Fdidstel gl kel
Hateo] ARgEAY F8o] FAste] Fo] s ARgSERE IEC, FOC Sol4] Aashs wt
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57 ek BEol FAste] AHgSHE 71718 A9 Y 499 ol I

Azte] ol AALE AxA Sla) Folzl o AANE EFES sk ek vhAEow

iOIEJ'IEI © 19 mm

mAIE?17 29

1% 4-8 SNBIE TR AHgEE S

=8 Do =5 DY
%IH?F.IHHI ol 01X 012H } HETHON 2l0h FOIF 0122
MAIEY10 =4 MAIEY17] M3

T 4-9 7P715-EEC] flE IAR7II7E mEelA ARSERE A9
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A 5 & RFID, EAS 59 4l-&3}d] o=
JNA=EF HrP|s A A+

A1AdA A48

RFID, EAS9} 2+& SRD(Short Range Device : 78] FAE41717]) 7
g B, 98, 39, A 5 thsE okl AREE AL 9o, ARE 3o
ThFstE] oL itk ole) o]dd YV|ERNH WEEe AR Qe 1% 18 dig o
RIS #AF 7t S7kekaL vk

RFID$F EAS=HE] ve= dxpute] Al7|= ol mlefete] QA 213491 Fak gl
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=749 3% flollM drdt niel o] A7 |Ee SAL 9l

S NELT DEES

QoAM= AL dARE F7F Bl Fx|E|A] ofst AR ALt AaE 483
T o} AR disix= SAgx]et] g Fa BldAdS ASdlor stk
¥ 5-1 18 5-1 ~ 119 3k xk3} e
T4 A5+ (cm) 2 25 (em)
A=) —
alb/c X z o] ] Z
Auk]l #F IEl= 5-1 15 - 85 - -
gukAel g El= 5—2 10 - 145 - - -
Higr 42 A3 Tl QL) 5-3 15 20 85 120—160 - 40—80
Al 2] XY o) oL 5—4 15 20 85 120—160 70—200 40—80
vler g AR gl Qe 5-5 15 - 85 - 60—100 40—80
7 AXY wkd ol 5—6 15 - 85 210—300 60—100 40—80
=7 B3k AXE Qe 5—7 15 - 85 210—300 60—100 40—80
“BElde(walk—through)” % ¢k} | 5-8 15 20 85 210—300 70—300 0,5—50
A = A4 F29 QY | 5-9 15 30 85 70—90 20—40 20—40
A, ¥ e e B2 ey | 5-10 15 20 - 60—160 20—100 20—50
g okt 5-11 15 10 - 70—140 19]:100 ~ 200’
: (b
(0.0)
£ 00| a
X Y
2 §
Moo =QE AHE

13 5-1 BE(torso) 4 8=
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& 5-2 vese AlA) Gl et A5 2 Ae)
AN/ EE u)g]
h W d h W d
B 60 4 - 0 4 -
A5 THA 60 30 30 30 20 20
CRREEE) 60 20 - 0 20 -
Xst z¢] Ael= E 5-10] Liehdl 300l st

(2) 100 kHz ~ 50 MHz tgolA] F= TARF &5+ 53 35
100 kHz olste] Faprols fie AfF U e QA Wi A7)de] A=
UERl= Ee]@elth 100 kHz o)de] Fobrdie QAlmEds SARE HERH
& FJuuH A9t AE L= Aoz 7Enh 100 kHz o)) FIi oidd
[e}

o

Aol % A8 inductive near field) oA vl =3o] WA= 74

FE PANY wF AL AV AAe] A 45 o S wEY B
92 ol gstel /1R A FEANE sk Aol B Ak 100 kol A g
He 2E5d Bdd 50 MHz7HA] &8 4=tk 50 MHzol A= A=l 1 m7kA]

(3) 50 MHz °)% 3=
LA 7 dMiS 235 A9 R84 % 71HS A835ke] 5 SARS A
sk = Qlth A = wEe 2yEhs AS 7R 3 = oJRE A SAs)

of 7lallo} .
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(4) = SAR(100 kHz ~ 10 GHz)

off wF RTANE FE SARS] AUl WART o 5 BE wF aTAe
1

AgwA T Fet GoEA e 24 10 g Ee

S 24 Rule) EAHES Aol s AL & glom of w, AFE BE Y
o] 24| Pitshs Aol AV /HYH o] TFY Qe Fejolek
Pde - SARMaX X MTlssue
o] 7] A,
SARMx ¢ = ==l tigh 7R AR B
MTissue : ‘Tioﬂﬂ_ ﬁ]ﬂ_oﬂ Zﬂlﬁ-ﬂ “q‘T“J é%‘z
Pu © B9} SbelAl 24e] dupol] mE Heo] F4Erin 74T o ghEe] A
CEEEEE
2. 07 2ES o|§3 W7t
(1) 53 Q1A 24
- A% (Bl e L 176 m o+ 8%
- EH AY
- Qe HEHQ MFE 27
- zAe] AA §7 54
- 10 mm ]3] dlolE] Bals
(2) ARYELE= HWY
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ECESBIEHEES:

714 54
T3+ MHz]

SR A7 HEE
300 45.3 0.87
450 43.5 0.87
835 41.5 0.90
900 41.5 0.97
1450 40.5 1.20
1800 40.0 1.40
1900 40.0 1.40
2000 40.0 1.40
2450 39.2 1.80
3000 38.5 2.40
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ECESBIEHEES:

714 54
T3+ MHz]

SR A7 HEE
300 58.2 0.92
450 56.7 0.94
835 55.2 0.97
900 55.0 1.05
1450 54.0 1.30
1800 53.3 1.52
1900 53.3 1.52
2000 53.3 1.52
2450 52.7 1.95
3000 52.0 2.73
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