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Electromagnetic fields and public health
mobile phones
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(1) &5(=3])
S AHEE= 19999 2¢9 ‘Chapter 2 - Research on the health effects
of electromagnetic radiation’ 54| 2 ReportE W3 dlal x}3h

AEo h&te] Recommendation 2.4 =p¥ 2 A =xg X9 AT

Shielding devices and hands-free kits

219 Other options for preventing or minimising the level of mobile phone emissions w which the body 15 exposed are
shiglding devices and hands-free kit [251]

2197 While a consumer association’s magazne in the UK clasmes that hands-free kits were found to act like an aenal
and delvered three tmes as much radiation towards the brain [ 2521 tests conducted for Charce magagzime in Austr alia found
that radiation was greatly reduced'[253] The Electrical Compliance Testing Association (ECTA)L which undertook the tests
criticised the madequate instructions en how to use the hand held set. They recommended holding the phone along the
bottam of the device and away frem the body.[154]

2198 Concerns about potential hesith risks from mobile phonet has le to the development of various shisiding
devices. These devices claim to shield users from RF radiation. The Committze was advised, gven the manner in which
mobile phones operate, that it is possible that the level of exposure may actually be greaver when a shielding device 15 used.
Under narmal circumstances, 8 mobile phone ‘powers down' the closer it is to a tower. Shielding devices may make it
difficuilt for the phane to ‘tontact’ the base staton or tower and result in the mobile phone ‘powering up' and raising
emibsion levels.[155] or directing emistions to other parts of the body. [256] ECTA expressed concem that many of the
shiglding devices currently on the market were unregulated [257]

2199 Anather device that has been mentioned recently is the amachment of & so-called ferrite choke to a hands-free
set, to further réduce radistion without affecting sound guality or battery power. However, [t has been claimed that the
choke would only bounce the radiation off onte anather part of the body.[258]

2.200 The Committee Chair was disturbed a1 the lack of industry and government atrention to developing or promating
|ower-emission mobile phone technology or consumer advice about minimising exposure, The Committee found that the
etfectiveness of shielding devices and hands-free kits was at best unclear, that no standards or other regulations existed for
these devices and that whatever guarantees there were of mobile phone complisnce with current standasds, these became
null and vord with the wse of such devices.

Recommendation 2.4

[19 2-16] &5 =3]2] Report & AT w=F ApckA|Eol sk W&
o =3

https://www.aph.gov.au/parliamentary_business/committees/senate/envir
onment_and_communications/completed_inquiries/1999-02/emr/report/c02
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et misrepresented to consumers that
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Mobile phone ‘shields’ are unnecessary
and their effectiveness is unproven

The Australian Mobile Telecommunications Association (AMTA) relies on the
advice ot national and international health authorities and regulators who have
tound that devices designed to “shield” mobile phone users are unnecessary and
their etfectiveness in reducing exposure in evervday use is unproven.

5 tiEehe Al FHarel 7|dolt
ol FEAl H3
unnecessary and their
§RF— ’\Hlx}ﬂ A H o

Australlan
Mobile Telecormmunlcations

Association

ABM 90 065 B14 315
First Floor

35 Murray Crescent

In order for consumers to make an mdormed deasion, AMTA suggests consumers seek advice from
independent health agencies and consider the body of scientific opinion before buying these sorts of

products.

[29 2-18] AMTA FiAd3st 34 fact sheet & A} ==
73k W&

e =A

http://www.amta.org.au/pages/AMTA.Position.Statement.on.Shiel

ding.Devices
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Other wireless devices
Many other household wireless deveces use RF EME o

In typacal use BF EME exposures from these devices
are usually well below the limits of the Austraian
‘sandard However, il you use them with their
antennas wery close o the body, you can be sxposed
to levels doser to the limits of the standard.
You can reduce your exposure from These dewvices by
* kegping them at a distance, for example placing
the wirsless router away from where people spend
time

+ reducing the amount of Tme you use them
Protective devices

Mobile phone devices

These products are atached 10 The handset and take
the form of shietded cases, earprece pads /shislds,
antenna chps/caps and aBSOrDing BUTons.

= A cover or device that separates the phone from
the head will reduce SXposure 10 Some extent
but may interfere with the phone’s abiiy to
automancally reduce a5 power.

"Meutralising” products

Some products that artech to the phone are advertised
a5 neutralsing afy harmiul efects. Their dams are
ot consistent with current soenofic knowledge and it
is difficuit, if nat impossible, to verify any benefits.
Although sellers of some of these devices have
reparted bologcal tests to support health claims,
there & no reliable evidence that such devices provide
any heaith benefits other than by perhaps reducing
people’s anziety or by a placebo effect

[72¥] 2-19] ARPANSA st ¥ fact sheet T A9} =5 ApckA| ol
w3 g

o =X

https://www.arpansa.gov.au/understanding -radiation/radiation-sou

rces/more-radiation—sources/reducing -exposure—to-mobile-phones
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FTC Charges Sellers of Cell Phone Radiation Protection
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Reducing Exposure: Hands-free Kits and Other
Accessories
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ARE At ‘179 ‘How to Reduce Exposure to Radio frequency
Energy from Cell Phones' 4|2 A& WxsA 2 AR} 2pekA| 5o
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L ]
ﬁ'l 1 Dwasion of Environmental and Occupational Disease Control » Calilornia Department of Public Health

How to Reduce Exposure to
Radiofrequency Energy from
Cell Phones

Don't rely on a “radiation shield” or other products claiming to block RF energy, electromagnetic
fields, or radiation from cell phones. According to the W.5. Federal Trade Commission, productsthat
interfere with the phone’s signal may force it to work harder and emit more RF energy in order to stay

connected, possibly increasing your exposure
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https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CDP
H%20Document2%20Library,/Cell-Phone-Guidance.pdf
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IRPA national societies and
ICNIRP nominate SEG candidates

ICNIRP elects SEG members

. ICNIRP selects SEG members

to form PGs according to
the work plan
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<E 32> MAR A7), A7) D ARG =2 gisk )2 As AFg
(< 6 minutes)
s ZEiken =H SA =5 H,
Ay e 49 (J kg™ (k] m™)
400 MHz - 6 GHz 250+177(t-1)%° -
2 el
> 6 GHz - 300 GHz - 25+1.770(t-1)%°
400 MHz - 6 GHz 50+35.4(t-1)%° -
Ankel
> 6 GHz - 300 GHz - 2.5+1.770(t-1)%°
1. SAE 10 g A ko)l thal] Hat s o] ofdiu},
2. HeS 7 4 e’ (> 6-30 GHz) =2 (> 30 GHz) 1 ent® AN o= Aoy,
3 t'E 2 99 A7 7 AYgUTE t <1 9 AS 't = 178 Agaljofst
4, 2 =% AAL] Al 54 BAIGle] t < 360 2o BE kol oiE A =

o] o] 7| AT AF} po] G

.
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2. FAIA A7) kA ¢ L 3] (ICES)

IEEEC A AFake] Al 2719 919 3] (International -~ Committee  of
Electromagnetic Safety: ICES)Y IEEE9] @t3]e] tAo] uwle} APgS v
7l 2 EME el theh lAle] A9l fleide aejste] 0 Hz ~
300 GHz F3k5= i 9ioll gk A7), 271, Az71de] QA 2ol tigh SHdA
T HES A1 R AW, 28 AF 59 bdE dA] oluA|
ARGl el s JHEskH, A 1A m=Fol tigh ARE Aleeith

ICES®] %7 74L& Zb7h 919438 25 o=® BFsle] fopd A7tz
TSt sk, e w=Fed did x> TC-95904 gt
Z} 29193)(SO) = v A= Este] 574, a5uh A5, [d247]7] Sl
gt WS ek SC-1 AF-15S S4 Altel dis] A8k, SC-2+
Bz el f19EA, SC-32 AT A=A, SC-4+= AT A=A,

ppA e SC-5= 714 i 7]7]el] sl o2tk

IEEE
SASB
Liaison with International

=

Groups: Rsad
WHO, NATO, ITU, IEC, ‘
| ICNIRS, t - : \
L " lanagement,
SICCCEég - Oversight,
Representation
Liaison with National AdCom
Groups:

Agencies, Health Canada

p 1
Product
TC-38 TC-95 Expoture
ni Standaras Standards

| —

ACGIH, NCRP, US Federal - ‘

B — =g

] E i e ]

IC-34 IC-95
SC-1: Measurement Technigues SC-1: Measurements and Calculations
WG-1: SAR-Handheld Devices SC-2: Warning Signs, Hazard Communications
SC-2: Computational Techniques SC-3: Low-frequency Exposure Limits
WG 1 General FOTD Reguirements 5C-4: High-frequency Exposure Limits
WG-2: Vehicle mounted an anfigurations SC-5; Electro-explosive Devices
WiG-3: Mobile phones/personal wireless deyices SC-6: EMF Modeling and Desimetry

WG-4: General FEM Requiremants

[1¥ 3-2] ICES Z&# =
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TR O RE 19743, 19824, 191, 1999, 20061, 20140 o]Fof #aL
Al 20189 JHAAHS SC-3004 thFal 9l C95.6-2002(0 Hz ~ 3 kHz),
SC4ol A thHFaL = 95.1-2005(3 kHz ~ 300 GHz) 2 (€95.1-1,2,34,5-2014
(military workplaces and personnel protection) %415 Z3g 2 dH|o|E 3}o]
C9%.1(0 Hz - 300 GH2)® &35 +Hlstar vk 1o w& 7H8E W&
Uk 2

w7 50“8}71] g

RN

(i
i
l" O
r o
2
I
)
W
2
5y
N
0%
foi
2
op
Lo
o
d
£

2

it}
Faoll gt A= AFIHAY] A=) R LFIHIA o
Fwo A ZAE MSATIA gtk B1E A7) AS a3t tiE =
Ak g2 C95.1-2005, C9.6-20023 FUdsHAl FAIE skal Stk B3k (AT 2)
A2 7]1%X(DRL: Dosimetric Reference Limit)& RF FulrolAe] w=Z2 <lg)
24 FFgFS Bosk] f8 s AR, steASe] tig ==
(ERL: Exposure Reference Levels)<- C95.1-2006%} sdsAl FA = ATt

ol M /A T CHI1-2018Hd 2] A WAl AolH2 fol& Hrh
defetar olalisty] A wE7] A o m golrt wiAo] HA= WA
82 <3 3-3>¢} 2t
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<F 3-3> C9H.1-20182] WA HE 8o Ao
C95.1-2005 C95.1-2018
) 1) persons in unrestricted exposure environment
lower tier ) )
2) unrestricted tier
) 1) persons permitted in restricted exposure environment
upper tier . .
2) restricted tier
Basic ) ) o
. Dosimetric Reference Limit (DRL)
Restricted(BR)
Maximum
Permissible Exposure Reference Levels (ERL)
Exposure(MPE)

Action Level

Safety Program Initiation Level

7178 =3

“AFA] (limbs)” &=

%% @l wWepzh ohd
Hejsls Aol Batgols] wEge] AR 1
<3t 3-5>¢F Zrh

Controlled ) )
) Restricted environment
environment
Uncontrolled . .
. Unrestricted environment
environment
o7]o F7FH o2 ICNIRP2} £01 AAE 98] C9H.1-20069] “AA|
(extremities)”eh= &= WA S AA 23 velE et

fol= HAEA C95.1—2005°ﬂ/\1% 100 kHz ~ 3 GHz=
SAR®| 7]& ARA] Fup=efoltt. apx|ut ool i
Fed =4 7=

¢ C95.1-20180| A=

= 7= ICNIRP 7fol=glela} %3812 98 100 kHz ~ 6 GHz=
o Al o] digh Hyt AIRR 30
2 WAL o)=

B a0 wdo] it AKKE 620
g5
o

|
e 82 <3 34>,
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<3 34> (C95.1-2018¢] 100 kHz - 6 GHz AFe]e] SAR 7]+ A|§HA]

g BAAL
=2 EE ;
SAR (W/kg)* SAR*(W/kg)*
Az 0.08 0.4
- E
2 10
(M2l ek &%)
S
4 20
(AFA 2} 31k

" 10ge] 27 Aol AA HERH(PEA BRI A AH o Fog)

<3 3-5> C95.1-20189] 2! {4l ERLs(100 kHz - 300 GHz)

2aaue | A72AN | A7 2 e |32
WIEE (V/m) (A/m) So° e (Min)
0.1-1.34 614 163 / £ 1000 100 000 / £ 30
1.34- 30 8238 / fi 163 / A 1800 / £ | 100 000 / £ 30
30 - 100 215 1583 / ;%% 2 9 400 000 / £ | 30
100 - 400 215 0.0729 2 30
400 - 2000 - - £/ 200 30
2000 - 300,000 - - 10 30

F— 41> MHz @9
T 5 dAR By wEa) o] AA Ao dis) Hdd =Fe] B k% A

A7) o] o] ERLY} vlag. & o dubHQl nvtdd wm=Eo) A,
7

o (i

k=]
k1
5
rlr
2
N,
o
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N
o,
2
il
tlo
ot
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o
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ot

=
¢ Sy AV el Zukek 3

ERL¥}e] #)eh vz dukx o7 AL8-Eu AL

op
ofy
r o
e,
z
X
e
N
=2
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>
juut)
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=13
= L

iyl

27} ¥ =4 =% ERL o]
FAIgle] ERLe] 208 G AG7F obd T oEH R WAL 1A
6 GHz - 300 GHz T3}l tigt =5 =% DRLY ERL®] power density”}F
tl2t}t. DRLS Epithelial Power Density(W¥] A8 %) ERLS

=),

Power Density(JAFd = A E)oln 247} <3F 3-6>¥ <3& 3-7>3}F #Zr}

I -
Ed A2e HF 24 *

—1rn
rlo

F

kv
_%—T =

T

_lZi

Incident

E 3-6> C9.1-20189] =% =% DRLs(6 GHz - 300 GHz)

A 299 A9AELE (W/m’)> °
Add
100

PN
\(

'

] 2] ¢}
AR b 3k
A el g
> 6 GHz - 300 GHzAFol <] &4
Aty oz Aoy

200

a Ll

j=

fe= i I

A
- = -

<3E 3-7> (C95.1-2018¢] =% =% ERLs(6 GHz - 300 GHz)

AAAH L= (W/m?* P © YA E L =(W/m?)* P ©

=z

ol

A wtel Al
R R el I S B

200 400

AR
30

F 34

6 GHz

6 GHz - 300
GHz

300 GHz
JOREE

55_fG*O.177 274.8,1:(;0.177 549.6 'foo,177

20
B wZEF o
b 6 GHz - 300 GHzAFo] 9] A
AAA g o2 AHod

100 200

o) T =
= -

¢ 2al AAAd AgZEE F7] FollA

-1
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3. ®=

v]= FCCE =7} 3% (the National Environmental Policy Act of 1969,
NEPA)ell <71kl dxpute] 7 ko]l thdk 1Al AAIE S flste]
ANSI, IEEE, NCRP & H|AF 7]¥elA 33 e 8ot 45 T
FGoll M= A 71715 S, IR darEREe A8skal qlon, nwe]
AR} QIA RS 7] FS A 47247, CFR §1.1310)°0 7785 itk

19961-E] NCRPe] AarAtglel w} 2 RF F3b4 t9(300 kHz ~
100 GHz)ollA #th3]-& =3 (Maximum Permissible Exposure limits, MPE)
S <3 38>, <3 39> Zo] A8t 3

<E 3-8> A HAy Huis] 8 ==(MPE)

F34 W19 A A ZHA AY W |
(MHz) Z=(V/m) 2= (A/m) (mW/cm?) Al ZH(E)
0.3 - 3.0 614 1.63 100 6
3.0 - 30 1842/f 4.89/f 900/ 6
30 - 300 61.4 0.163 1.0 6

300 - 1,500 - - £/300 6
1,500 -

- - 5 6

100,000

HAuy 571 A8 Ux
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<3 3-9> Aukel Ak H s 8 =32 (MPE)
- A A AA 18 4= 3
(MHz) 2 =(V/m) 3= (A/m) (mW/cm?) A1 ZH(E)
0.3 - 1.34 614 1.63 100 30
1.34 - 30 824/1 2.19/f “180/£2 30
30 - 300 275 0.073 0.2 30
300 - 1,500 - - £/1500 30
1,500 -
- - 1.0 30
100,000
" EYs b Ay A

olsle] AATNEFSS FASL Qon] <@ 31053 o] Hedi 9
=1
<3} 3-10> AAISF&(SAR) 7]+
o1 9191 (W/kg) 4991 (W/ke)
Zsha
4 A4 | vaA/EE | 4R | A4 | Ha/mEE | A
100 kHz ~
0.08 1.6 4 04 8 20
6 GHz
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4. 8 93 (European Union: EU)

EUx= dukel Axlul w=Zo) tfsle]= W al(recommendation), 2 <lel
defA = A% (Directive) & H3xste] 3|d=x50] o|2lgt 7|EAE A& o0R
w2 A kAL ek o] gt o= EUC g sld=Eo] m=E7F 7IEXol tis)
TE4HE 2= ofysh w7bHR V]Ev|ES dold 4 Stk

w A3 ] A% HEAY PAEA FLT(member states)E AT S Al FoH

3 AFEL] 2ol wg S gaPsri= oA Al (regulations) 9= THETE

1998 ICNIRP 7ho]=&k1(1999) 3 sdst 7|ExE A8ste] dukel
At wmFo] thek da AFEH(1999/519/EC)S HEIAoH, JEA =
<FE 311>, <#E 3-12>¢F 2t}

<FE 3-11> dukel AA713 71 ¥ kA (Basic Restriction) 0 Hz ~ 300

GHz
2} AF AN =32 SAR e A
Fy U9 =1 == SAR (H3/= SAR 1) 1=
(mT) (mA/m) | (W/kg) ) (AFA) | (W/m?)
0 Hz 40 - - - - -
0-1 Hz - 8 - - - -
1-4 Hz - &/t - - - -
4-1,000 Hz - 2 - - - -
1-100 kHz - £/500 - - - -
0.1-10MHz - £/500 0.08 2 4 -
10 MHz-10
- - 0.08 2 4 -
GHz
10-300 GHz - - - - - 10

(DY Bt Fog Eel ol EAE wele g
e 57 A9

=

.
-
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<3 3-12> 4Rkl "7 3 @ (Reference level) 0 Hz~300 GHz

o AA A= | H-field 2% | B-field 2% | 999 75
T S V/m) (A/m) (uT) (W/m?)

0-1 Hz - 3.2 x 104 4 x 104 -

1-8 Hz 10,000 3.2 x 104 4 x 104f1/2 -

8-25 Hz 10,000 4,000/ 5,000/f -
25-800 Hz 250/1 4/f 5/f -
0.8-3 kHz 250/f 5 6.25 -
3-150 kHz 87 5 6.25 -
0.15-1MHz 87 0.73f 0.92/f -
1-10 MHz 87/11/2 0.73f 0.92/1 -
10-400 MHz 28 0.73f 0.92 2
04-2 GHz 1,375f1/2 0.003711/2 0.004611,2 /200
2-300 GHz 61 0.16 0.20 10

o o}

=2 1 (1999/519/EC) A
https://ec.europa.eu/health/sites/health/files/electromagnetic_fields
/docs/ emf_rec519_en.pdf/
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s
i

o]}l 2004l

249

T4 AR (2013/35/EU)= H3xstion |

<E 3-13> A4<1e] 100 kHz ~ 6 GHz

AAA =&

=EF AR
(Exposure Limit Values: ELVs)

6% 5 SAR 53 HT#

A4l SAR ¥+ ELV 0.4W/kg
=4 SAR(M2l/%E) H+ ELV 10W/kg
o5 SAR(AFA]) 20W/kg

10g o] tt.

of g 49 % ELVs

<3 3-14> #09] 100 kHz ~ 300 GHz AAHA w=Fol tjgk ALs*

Foe 09 | A AR/ | A% AR@D) | o) e
0.1-1MHz 6.1 x 10° 2.0 x 10%f -
1-10MHz 6.1 x 10%/f 2.0 x 105/f
10-400MHz 61 0.2
0.4-2GHz 3 x 10°f1? 1.0 x 10°f -
2-6GHz 14 x 10° 45 x 10! -
6-300GHz 14 x 10? 45 % 10! 50

*ALs : ‘Action Levels’ olv, AxAo] #d ZX¢FS 9

o =4 (2013/35/EU)E A

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2013:

179:0001:0021:EN:PDF
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5. &%

79 EMF F#171¥& ARPANSAo|H, #xtu} <A HEo] st
Zhol=giels AAlsta k. AR HEel #este] NHMRC(National
Health and Medical Research Council) 25 #A3HS o] o} & o]
)3t YA (Radiation Health series, RHS)S wWEsiich 374 5=
NHMRC7} ¥ s EMFO] &% = st ou] Ai(Interim guideline) &
wit), 18y ARPANSAZF 20029 A28 HIAFEHMaximum Exposure
level to Radiofrequency Field - 3kHz to 300GHz)S sttt 359
AR S8 7o <3 3-15>, ARG 7|ES <3 3-16>, <3 3-17>3
2t

# 315> T o] AAgEE 7] AIA

o -
A2 B %;‘Af;q* Z2 Ay
=& 78 Fu {9 SAR e SAR
(W/kg) W /;g) (W/kg)
24l 100 kHz- 6GHz 0.4 10 20
gk FZ | 100 kHz - 6GHz 0.08 2 4
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https://www.arpansa.gov.au/sites/g/files/net3086/f/legacy/pubs/rp

s/rps3.pdf
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<3 3-16> T APl AA7Y Hx dd 3 kHz ~ 300 GHz
sx s w A8 9
Fo4 49 AA Z=(V/m) | A4 Z=(A/m) )
(W/m?)
3-65kHz 614 25.0
65-100kHz 614 1.63/f -
100kHz-1MHz 3,452 x ° 9.16/f*% -
1-10MHz 3,452 x 0% 9.16/f*% (10%/£)%°
10-400MHz 1,941 515 10,000
0.4-2GHz 97 x f0° 0.258 x 2 25 x f
2-300GHz 4,340 115 50,000
<3 317> T dRkel AA1 x93 kHz ~ 300 GHz
sx s AY U
T4 49 AA Z=(V/m) | A4 Z=(A/m) )
(W/m?)
3-100kHz 86.8 4.86 -
100-150kHz 488 x 9P 4.86 -
0.15-1MHz 488 x {97 3.47/f1% -
1-10MHz 488 x 0% 3.47/f1% -
10-400MHz 863 2.30 2,000
0.4-2GHz 43.4 x 5 0.115 x *° 5f
2-300GHz 1,941 515 10,000
o =X



6. 4&

19904, &

Zhol =2kl &

= A Zrel=Ekel Bial A= vt
= ICNIRP, IEEE SHU} ¢hs}e

o~ ==
L T O

<GE 3-18> o] A A 7]EA]

=g A8 4=
Foa e AA Z=(V/m) | A4 ZE(A/m) (W /cm?)
10-30 kHz 275 72.8
30 kHz-3 MHz 275 2.18/f
3-30 MHz 824/t 2.18/f
30-300 MHz 275 0.0728 0.2
0.3-1.5 GHz 1.585f2 £12/237.8 £/1,500
15-300 GHz 61.4 0.163 1

° %ﬂ : Q)

)

- A4 -

A A Aldarz dE A2% 2292



7. 3

$-elitetel

AR} A7) e
AR QARSI ES T AREARA A2000915 % A3k

s}st7

[EAREAN ST Tdo]H,
om,

=
) .

o= I} |EAHRFAE IAZ JNH(A2015-185)FA . HAlT} AA RS
71E Akl Ahde] AAwEel hE dAAE VE AAskaL glew
FIE Ol wer A7EES AR Ee ASEUEG dEd:

3-19>, <3#& 3-20>3}

<3E 3-19> LRkl g sl AR A ETE

ANZZAE | A= | A&5dE | A8EE
F o4 H 4 )
(V/m) (A/m) (uT) (W/m*)
1Hz °]8} - 3.2x104 4x104
1Hz o] ~ 8Hz ®w"k 10,000 3.2x104/f% | 4x104/f*
8z ©]4 ~ 25Hz ©wh 10,000 4,000/f 5,000/f
0.025Kk ©14 ~ 0.8z w3k 250/f 4/f 5/f
0.8k ©]% ~ 3k vt 250/f 5 6.25
3Kz ©1%F ~ 150Kk vk 87 5 6.25
0.15M ©]4 ~ 1M w]=H 87 0.73/f 0.92/f
M ©1% ~ 10ME v %t 87/f 0.73/f 0.92/f
10ME ©]4F ~ 400ME vt 28 0.073 0.092 2
400ME ©1% ~ 2,000Mk 79| 1.375f1/2 | 0.0037f2 | 0.0046f"° £/200
20 ©]F ~ 3000k vt 61 0.16 0.20 10
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<F 3-20> Aol gk g AR+
ANAAE| ANZ A= | AEEE | AEd=
Fo4 ¥4 )
(V/m) (A/m) (uT) (W/m?)
1Hz °]&} - 1.63x105 2x105
1Hz ©]% ~ 8Hz vl vt 20,000 | 1.63x105/f> | 2x105/f*
8Hz ©]% ~ 25Hz v Wt 20,000 2x104/f | 25x104/f
0.025kk ©1% ~ 0.82kk W%k 500/f 20/f 25/f
0.82kk ©]4F ~ 65k ™ W 610 24.4 30.7
0.065ME ©1% ~ 1My v vt 610 1.6/t 2.0/f
Mz ©]7%F ~ 10ME W) wF 610/t 1.6/t 2.0/f
10ME ©]4F ~ 400Mf v =t 61 0.16 0.2 10
400ME ©]4F ~ 2,000Mg wwk| o 3fY° 0.008f"/* 0.01£2 £/40
20 ©1%F ~ 3000 v v 137 0.36 0.45 50

o w
Bl.'J
[w—
\Y
_\3
.
o
&
—_
w
rL
-z
v

o

71719 AAEFE(SAR) 71 AR S=,

oste] el ARGl g AAELE

7S AN M/ A 7Iee R AlEskekar, AlOlA 20 em o Wi ol A

ARgShHE e FAAENE Stian glom, Rt ofue} <3 3-22>9)F 2o

A 7= A ICNIRP) 7F A 7] 5(
71541 16 Whg(%2] 1 g Wi SAR)C.Z tfE Z7tHr} o
3 E5E4(SAR) 71Fo® JFASaL gtk

_46_

e

10 g ¥+ SAR, 2 Wkg)



<3 3-21> AAI F48(SAR) 7+
Ax TG EFE 7|F(W/kg)
F T
A2 /g% AL
ol wkel 0.08 16 4
100 Kiz-10 Gz
el 0.4 8 20

<3 3-22> =] AR S5E

(SAR) 7]} o= 7]59] Hlal(lg x=3)

718 == Z7}

$-2vhe

ICNIRP

CENELEC

FCC

OIS

T

SAR
7= A [W/kgl

1.6

1.6
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A2 A AR =2 FAEFS] AL A Arpby 24

1. 3E 71347171 AA7 3 SADY

D A&7par)7e] Ax4713 54 99 32 1A

(D) 2A4E 5444

A% 27)9) Wae 2k wE R e

ojd qloje] A ollA 717 4
A71H 321 Relg gexw, Zh uk

(17 3-3] 33b wele] W

ol71M, Al 7he) Azt el S48 & A7l A= A @2-D3 2

E= v B+ By + B2 (2-1)

w3 A7) ae] A7) Bt ol U 4 glrk

H= Hi® + Hf + H (2-2)
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(2) 7vd 7171 54 Al 1H AR

BE A7) AA7F Eele AA AR A A7 g 2o R A E o
Jom, AL Fupeu o s SAX AT w2 O FueR Ui
g gejel blo] Sicolt) AA=EE 2o 7|7|=EE ] Aok AAe] =7

Hlasle] skl Wl 2 ol gl ARIgel Uig wEe 2 v
gelsm, o] zdd A7l Alge BUsor BFd F otk WA

o] 2L 30 MHz v|Rte] Fuppol] sfgeth

A= S RS olgshs 7I7IE Alflstals o] FukrtelM= 7]
A2 @A v A ARSEA Y, EAEkA] Stk wbE, AP 7Pte]
A =] vel] AR (e E dod o= 7] wiitel npEHskA] Xk
3 FE TR ko] A7l sl A7t AlA Well M i

2717 Bl A7 A4 ¢ N S5 Toll mleshd, =241 =
upebs Al A sk, ZRAARRE S St M o] AR "Ee) A7) Ir
o= 4 (2-3)3 2k

B(r) _ const. (2-3)

B,= 7PIAE WellAe] A
r= AIE FHOoRYNE ] Az

r,= 7PAAIE U] AR a2 RE AE guzbA e A

3 VA ow AP tifREe] =AlE el wheel vhe Fe91e] @l
5383 e WA Bt 7RV T W 17 ]01]*1 2714 AZlE SAE
e 71719 1 m REdell= vhe 7IAREelu wd/de] 231 247t glojof &

2p7F A = Q7] wiEeluk BEEEE g 7171 ELXM] U %iﬂﬂ]%ol %75}%

& AFA Y= AFes QI IS v g Q7] wiEel ®

=
L
kv

it
o

_49_



A gl = o] AHgElE oiEle] A9 clelz dul, ZAv])E 1A

LPEE g A AdS A3l E ok i)
2) IEC 62233-2005

g 777104 A s Ak St w7 e “IBC 62233
(Measurement methods for electromagnetic fields of household appliances and
similar apparatus with regard to human exposure)-2005" ©|t}. 2 H iAo =
[EC 62233¢] A=kt 54 whgel diste] 7]=siith IEC 6223300 4= 44
TRl ARESkaL Q= TREAAIE TR AlE o] oYt deE T, A7)
A 2 AlFol 3o glew A
400 kHz' o™ A71gak A7)l gk S4 58 A= vaa 2

— W WY Azt ﬂfﬁ} W 717171 1,000 Voolake] AtellA &

guls H
AR, of F1715e ARe AAaA Sok A Aow nFar)

vheol] whEbA rbsfof dvk Syl A EAaYS

SATS FeloF gtk dE 5o, JiF Et Arls A%
ofsi}l I AT FAIR

F A Aol S-S vHEsof Fth

Hjo] o 5 a2 AR 5 9% ofstofof &k, H) F=

|
= Ry
o AL E oy
T
o 2 =

oy
Sf&rlr
;m

A

AN
o4
oN

- AT gol 0 %ol wEsheE des 24 gule $H Az 1 s2
23187 egojok Fe.
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- AEREE BE AGS 1 sE SPU.
- 10 Hz ~ 400 KHz A5014 77] 1s ol 5k @asle] 94 )
g weltkd o e AEY AL M SE 9

- AF 2B A 2AEe] Qofok Fk

=

ot A& E F40] AP 2ZA(EC 62236 -2005 % A)

- AR ArAe] WAl w2 23, A B &
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1) ICNIRP 7Fe]=2}21(1998)

= v A=)
%;;1% QA BE %(;SQA}R 22 SAR
Fo5 @Y ue SAR e (ZoHa)
mA/m?(r.m.s) W/ke W/kg W/ke
1 Hz ©]3} 8 - - -
1 Hz - 4 Hz 8/f - - -
4 Hz - 1,000 Hz 2 - - -
1 kHz - 100 kHz £/500 - - -
100 kHz - 10 MHz £/500 0.08 2 4
10 MHz - 10 GHz - 0.08 2 4
(7) f+ T3 (Hz)th,
<GE 325> AW A7 R A7)l digh dukel wEo] VE AT AEA)
57t Bd s
g we) AN A= ZANF A= ANF A8 A%
V/m A/m pT Ses
W/m?
1 Hz o3t - 32 x 10 4 x 10 -
32 x 10* /| 32 x 10* /
1 Hz - 8 Hz 10,000 ¢ e -
8 Hz - 25 Hz 10,000 4,000/ 5,000/f -
0.025 kHz - 0.8 kHz 250/ 4/f 5/ -
0.8 kHz - 3 MHz 250/ 5 26.25 -
3 kHz - 150 kHz 87 5 26.25 -
0.15 MHz - 1 MHz 87 0.73/f 0.92/f -
1 MHz - 10 MHz 87/1 0.73/f 0.92/f -
10 MHz - 400 MHz 28 0.073 0.092 2
400 MHz - 2,000 MHz | 1.375 f/2 | 0.0037 f'* | 0.0046 f* £/200
2 GHz - 300 GHz 61 0.16 0.20 10
() = T35 H19 doll #AdE S wEh




2) IEEE C9%.6: 2002

<3 326> 3 kHz oJa} =yl A Q1A Z F-$lol A-gah= duiel w=Fo] 7]E 3H
) [ Eo
EEE XX
FE = e V/m(a 5 )
] 20 589 x 107
Al A 167 0.943
T 3,350 2.10
1 wro] x4 3,350 0.701
FE S o] Algit)
fgfeo]?i Ei:EO’foeo]?i Ez:EO(f/fe)
AAE A=A ogol, 10 Hz mwt 27l th3h Tt 55 =5 Aol
o] A9l 167 mTe HF#Hoz Aesin, EAE FHAHAE 500 mT=
A ghafoF g},
< 327> dukelo] w-Zof digk A7 FAA]: TR BE =
Fa4 HS B H
Hz mT(r.m.s) A/m(r.m.s)
< 0.153 118 9.39 x 10
0.153 - 20 18.1/f 1.44 x 10Yf
20 - 759 0.904 719
759 - 3,000 637/f 5.47 x 10°/f
3,000 - 100 kHz 164
3 kHz o] #9lolA IEEE %5 4A= d=387] Yal, 3 kHz ol F39]

StA A7) E3kE o] AYIEEE, 1991).
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