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L =4 AR JAARZI)E

A gtel] thgh JIA B SV At ol& Haletal U= EA A GA| ==
ICNIRP(=r A v d &l BA 5 9] 9 3]) et IEEE(A 7 A&7 =238 3)E &
21tk ICNIRPE= 1998 ICNIRP Guidelines 1998(DC ~ 300 Giz)el A DC
~ 300 Ok F3FelAe] dAAat JdARS7EE& Aot dalstal low
IEEE+= IEEE std C95.1(3 Kz ~ 300 Gk)olA AAts} QA ® 5 7|+8 A slo]

Aasta ok AA g w7k ICNIRP %= IEEES] A A3kl A B
S7)EE F8t] A= A ARSI FO R AGato] o] &stal Ut
s T HEA el M= IEEE std C5.1& A= HAAgt AAR T
Fow FASI dE v, $Eyg, 9B f9Y 5 BuAdS A9d o
A= ICNIRP Guidelines 1998 7|&& &3t A= Hztu

Axst AA RS 7] AA FHA AMEstE FA77(S FU$
MA717NRAA] o Frof| whel WAL} AAGETER2 7|ES T
star ok ey oA E Ak VX w8 A A gk AR
AAKE7]Fol st vt 7]=3staLa; gk

ICNIRP Guidelines 1998¢] 4] ﬁ”‘* st AAFFE AR A RS E
S dukely Agelo] wel F 2-1, F 2-29 #Zo] A Ut HolA H
=nle} o] ICNIRP gu1dehnes 199801]/\1% A7 33 #2713 gisk da

= B olygt A gt VEE A A vk % 2-1, &

2-29] vl A FAS F=ZXo 3k ICNIRP 7|#< Ao A

- 100 kHz 7}#] @ A& Hd 2 & #3 3

- 100 kHz ~ 10 MHz : 100 kHzellA4] 1.581, 10 MHzoll A 3287} H == 4t

- 10 MHz o]/ : Agx d=Edxze] 10000, == Aax A7, =74
.

5 "2y A5 dAI7E ICNIRP A3 AR 57| &S WEs67] 9
M= AEA VIERR ofyEt w AR Fel tigk V=R SAldl whEeof
d= ojvl e



# 2-1. ICNIRP A =#}3} ¢

AN A H S 7= (Y

_‘4
o

¢

’

mgje MI|BLE | AT|EZUE N =T MU S,
(V/m) (A/m) (uT) (W/m?)
up to 1 Hz - 3.2 x 10* 4 x 10"
1-8 Hz 10,000 3.2 x 10Yf 4 x 10"/ -
8-25 Hz 10,000 4,000/ 5,000/ -
0.025-0.8 Kiz 250/ 4/f 5/f -
0.8-3 kitz 250/f 5 6.25 -
3-150 K 87 5 6.25 -
0.15-1 M 87 0.73/f 0.92/f -
1-10 M 87/ 0.73/f 0.92/f -
10-400 Mz 28 0.073 0.092 2
400-2,000 M 1.375f" 0.0037/f* 0.0046f" £/200
2-300 (llz 61 0.16 0.20 10
H]al: 1. 100 kHz - 10 GHz 3} A}olollA | Seq, E?, H?, B*& o] 6 #3719

HHS Hal},
2. 100 kHz 7}A] Fapo| o) HFgk Adaxd V2 & w3 s
3. 100 kHz o] Futrol Ao HFghS thaa o] 483

- 100kHz - 10 MHz : 100kHzol A 1.5¥, 10 MHzollA] 3287} === At

- 10 MHz o] @ HAFY AZF Hygh 93 dHEEE Seq w9

1000 ¥iE Z¥FshA| grolokatn ¥ A M7, AVFAE=E Fol
Folxl #kel 32 wiE =3 Z& A
4. 10 GHz o)Aoll A, Seq, E*, H?, B*& 68/f"" B7ro] HS

2
oo
i)

AN
ot



¥ 2-2. ICNIRP A}l AH I 7= (A gel, A7 X))

mgj MI|MLE | AT|EUE N =T MU= S,
(V/m) (A/m) (uT) (W/m?)
up to 1 Hz - 1.63 x 10° 2 x 10° -
1-8 Hz 20,000 1.63 x 107/ | 2 x 10°/f -
8-25 Hz 20,000 2 x 10Y/f 2.5 x 10%/f -
0.025-0.82 kit 500/ 20/f 25/f -
0.82-65 kil 610 24.4 30.7 -
0.065-1 M 610 1.6/f 2.0/f -
1-10 M 610/f 1.6/f 2.0/f -
10-400 Mz 61 0.16 0.2 10
400-2,000 M 3fl/2 0.008f"2 0.01f2 £/40
2-300 Gz 137 0.36 0.5 50
H]a: 1. 100 kHz - 10 GHz F3}5= Ato]oll A | Seq, E?, H?, B* & 19 6 #3+¢]

Bie Ageh
100 Kllz 744 FsteolAe] AFgke daxel 28 §E ke 489

L 100 Kilz o4 Fohol el WE gk e o] 483

- 100 kHz - 10 MHz : 100 kHzellA] 1.580, 10 MHzollA] 3287} H &= i

- 10 MHiz ©]%F : HxZo] A7 Hysk 93 dEdE= Seq #9
1000 ¥i&E Z#sbA| oteoretm Ia A7), A7 FAEE 3l
Folzl ke 32 ME x2HeA] S A

. 10 GHz ©]’doll A, Seq, E*, W, B> 68/f"%® &3t A4S 3



2. = AR AAEBZIE

Sllell A= daby A47202( 29 JIARE7|E Sl whet At RE <
AL BnEs7] 98t MAAm AARIV|E(H7]| AR EANF LA A
017-75)5 Aste] 1At et AARAE AARII|FS F 2-3, F
2-4% 2k 5 Sl AAGAE AA RS 7|ES ICNIRP 713 5435
oukely} zrlAelo g FREI 7)E=S da A Qo)

X 2-3, 3 2-40A HEnrkeh Zeo] su AARLE VES AR

S=TS
rr o o

M|IAZE | A7 |EEE | ASEE Mgz
Fats He
[V/m] [A/m] [(uT] [W/m']
1 Hz ols} - 3.2x10* 4x10"
1 Hz o|A ~ 8 Hz O|gt 10,000 3.2x10Y/f2 4x10%/f2
8 Hz O|& ~ 25 Hz O|g2t 10,000 4,000/f 5,000/f
0.025 kiz O|&F ~ 0.8 K, 0|2t 250/ 4/f 5/f
0.8 kiz O|& ~ 3 K O]2t 250/f 5 6.25
3 Kk O|& ~ 150 ki O|2k 87 5 6.25
0.15 M O[& ~ 1 My ojot 87 0.73/f 0.92/f
1 Mz o]& ~ 10 M OJ2t 87/ 0.73/f 0.92/f
10 Miz O|&F ~ 400 My 0|2k 28 0.073 0.092 2
400 Miz O|&F ~ 2,000 M O]9k | 1.37572 0.0037f* 0.0046f* £/200
2 Gz O|&h ~ 300 Giz OJ2¢ 61 0.16 0.20 10

v a1 AV AZAAE, A A E W s ss= 2 _
2. 100 Kz olste] FaFioe SRS AT FHeA &S A
frow g
3. 100 Kz ©14F 10 G wlwre) Fupsuieiosq =4
410 G ol ge) FarlelolA 4 WA 68/ &



E 244 AARGE 72(HG)

MI|FZE | ApP|EZTE | ASYUE My
Tt He ‘
[V/m] [A/m] [uT] [W/m’]
1 Hz o]s} - 1.63x10° 2x10°
1 Hz O|& ~ 8 Mz O|2t 20,000 1.63x10°/£2 2x10°/f
8 Hz O|& ~ 25 Hz D|2F 20,000 2x10%/f 25x10Y/f
0.025 Kiz O|& ~ 0.82 Kz 0|2t 500/f 20/f 25/f
0.82 kiz O|&F ~ 65 ki 0|2k 610 24.4 30.7
0.065 Mz O|&F ~ 1 M O|2F 610 1.6/f 2.0/
1 Mk O|& ~ 10 Mg O|2t 610/f 1.6/f 2.0/t
10 Miz O|AF ~ 400 Mi Of2t 61 0.16 0.2 10
400 Miz O|Ab~ 2,000 Mt OJ2H 312 0.008f" 0.01"2 £/40
2 Gz 0|4 ~ 300 Gz Ojgt 137 0.36 0.45 50

Ha 1 AV AR, AR E D AEErE AEgAE g

oz s}
3. 100 kiz o]/ 10 Gz WRke] Faprt oAl 574 FHAIRS 6 o2 gt
4. 10 Gz o] Fuhdi ol 4 FHr Ak 68/ Eoz gt}
Hay 259 AAal A5, 2A47]=(ICNIRP, IEEE)oA &= AaX|(5 A
Bt Zled JAH] 7lEs skl rgetal AR feuetE 2§E
n= i FH 5 AA ZdeeAdeE AaA JleEvs Ae vee® A4 E
=2 gkl gk 7lEe AEska A Rk AAl Aol HAY AlE 9
Azpgte]l 3 A%] 7S AU 7o 2 A B ol wWEekH] ko
2y Az o] AAar) Ao vz FAAQl od3Fo] ®EkshA] gAY mm| g
ZAow poslr] WEor FHE
Ty Ht FUel A= 1, i, 73RS RE FE o|§He 1EY Y
A58 AAfate] tigh wHl EQbo] FrketAA HAY A5 HAxtute] Y|+
AES S8 vt ol H8/do] A7|H il ot wepa 2 A olM = 229
3o A QAR S7|E WA thH|ste] AEX] 3 FiA dhe 573



A2Ad W2y AT NZEAH BN
1. 323 AXe EAFAA A2A 89

g Az dAApv=
g 2-29F o] v &2 ARbESt IEAH(EAE 1, HAREEST] T)ew
b w2 IAAE) S AAE o] &3t

F HHOR olgH = EAY Ano dAyelM WA AAA(E), B
(1), HAEEFZ(T)7F 7HA = oJvle dotiak A <HHvE o] &3t
SAAY PR A durE A R e ol Aol HhAbE o] FAIXKH O

=
N
W
ol
e
o
N
il
fo
a3
o
i
N
it
o
ofo
L)
rlr
1)
[

-

2 HEol & A, FAE A5 AHE(S)S 2D o] YERAL

PG G Ao P.G*\’o

= = 3234 (W) = S
(-*-Lntj R*4m (4m)°R (1)

o 7] A4 | R =

G @ QHHIY ol %
A
0 =4 Akgk @A
R: A

o @)

wep] B2y Axh wW A BAG wAbEe] HEe} 2
oo FAHHS) A7E Bay Axtshel ¥ Ak(E) T $A

AAES & 7 ok dubgor AV AAEE HAa HAHY g
A7l os) dAEER, dder W ALY A& A8 fsid= 2

A =.
o =
28 AR AAKE)S FelFolob #e & & Ak F BaY Axjhe



HAGKE)S A At FAAE 2Asts dA=R 283t

g Hay Az | Aele] A X E Ao ol&aty] faAe
stte] B AT 7F FAlEo] EAlod WhALS-
AT 7 WA A gofof dinh & AT
Ay Bee] g5 & 5 vk AAl Y, FERom FE o)fHE H2F F
Aaro] g, BaBAFIN(DE 54 + Dz A
BALAYF7I7F 1 ms?l 7 o
10°/2) 744 7¥s

[¢}
FH WAZ(r)

Eg

i - >
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a7 22 Wad AR 54

42 b 9u w5y 24 § F9 Wy Axvhs B
2§ Aol o] o HEAE sor} WaxE 4y moh B2y Ax
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PW
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Duty Cycle
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2~
RBW)S 7Vt A4 AAstolor b=l a8 259 o] H
(PRF=1/T)X.t} 2A| 27 stofof it

RBW Line < 0.3 PRF = = PREF
Il|l||‘. _1'|l|]4
e T o
Fw
7% 2-5. U9 RBWE o8¢ A ~¥EY e 574

drr oz Zals S HRBW)S 03«PRF Wl 27 Ad7gdatd B2y Hdxta
= A ~HES JEe] AR Ags] 54T - fdth olek o] walTulA S
(RBW)= /1 2A A5, Aaid=go] Fupa goelr A ~=AEH Fuj= &
Al AN e Axbe] s A FAS A SAY o A, A
~HEY AR SARA 5SS o8] Adks Sl YAAY BHEAES
Artes 5 Qnh 5 AAl B A FAde Ao v Agpy) et 3
THPue)> SAEHTA7Z SAY A AHEY o] NG Pl S ©188}

of T A3 o] Ate s 3+ 5 3t

9322 A 1P, = Poa - 20% log(FEALO|F)

= Poax — 20% log(t/T) [ dBml] (3)
Fi2] AE Py = Py + 10% log(FFE|AFO]E)

= P, + 10* log(t/T) (4)

13 7



= 2y AAne] HAE (0 H2AF7(Doll tig ARE oln] & AdAY
Z9oR HAF A%, FE AIFU/DS AT = 9or, olF B B
AR $A% N5 AARE) T BARPud S ANOE T8 5 e}

ool go] A ~dMEY Heje] AL Ea| Fay AT LAT A5 2
FHPH HIFPue) S ANFOZ Gl AL o]&EFo 2= 7hssi, B3 A
A FATe] g5 AA AN o] ol gste] vt AEe| WP,
I Bt 7 (Pae)S T3 AL dazow oy} dfshd A A28 A5
WSk BT Qe SAska Qla, RS EHelu 4 Fuest A4
EergetA EE58a Qo] A AHER e kg SAES de Ao] dAA
S off7] wjFolt) o]} o] MAHER FH WAS o|§ote] BT HAt
o] Wax @ FEAE Fohs AS ATWAVE o868 APY FFeNE
7VFeshy AA FAa 2 oA E A o]E o]&ste] dax H HFAE
Fak= o] olele o] Axolvt

- — Peak pulse power Example
Pulse desensitization Y r
= easured:
OL = 20 log (PW/PRI) A =60d8
e P_...=-30dBm
Measured power
—30 dBm * PRI=1ms
“»
PRF « PW =1 s
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e Al = A= skha gl o]l A -l
A 3 1% SAR SAA=H e SA gk 95% *EJCOHHA =g
AL g F A o] AAA g= AEE AT Akl AHSH

3 4-4. IEC/IEEE 62209 &% X itAW Fast SAR 54 #4}

% [ECJIEEE 62209 draft 7 3 Lf Fast SAR testing section =

¢} Use the full SAR method to measure all other test configurations {ij}. at the channel
qwing highest fast SAR result, where the condition of Formula (10) is met. The NOTE in
step b) applies.

e
SARgy;, = SAR oy | Bog; —+ Baw; —1] {10}
By,,, 15 calculated according to Formula (11)
1
Bou, = 1-hedtr. P
=64 T, | (1)
U .o i Formula (11) is the standard measurement uncertainty (k = 1) of the fast

SAR measurements at the i frequency band and modulation combination

HOTE 1. When using Class T aystem for faat SAR messuremenis, L, in the standard uncertainty or 15%

Ll
F2=17.5%, whcheveris greater. NOTE 2 Formulas (10) and (11} are derved for 3 #5% confidence interval
where 5.4.1?&: i = 5_'”?:“: fase Thrs confidenoe mrerval s grven as:
(AR o — AR, ) LG4, .Il.ﬁ_-l.Rmm +54R,, “ =0 Sohving fw SAR_.  results in
Farmulas (10] and (11}, whars Uy, 16 e siandard unesrainty and has & Gaussisn digirbulion The valus

of 1,84 |n the factar for & one-sided B53% confidencs interval of & Gaussian diviridulsd randam wariable

d) Usa the full SAR melhod to measure ail other tesl conligurations where the
condition of Formula (12) 13 met. The NOTE in step b} and NOTE 1 in step c) apply.

S'J'R':\;u i = 'SI'H'_"I!I * | 3:&:: - 'I..'IB:hm: —1 ] (12)
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11.

12.

“AAra JIAIRS 7", B8] BH-EAF Al A2017-75., 2017.8.24.

AANZE 9 AARFSE AN A, B8] & A R E R A

‘AR ETs A7, sad3ATFdaA A2017-8%, 2017.8.28
AR SAH7|E7, FHdaATAIA] A2017-7%, 2017.8.4.
IEC Std. 62209-1 "Procedure to determine the specific absorption rate

(SAR) for hand-held devices used in close proximity to the ear
(frequency range of 300 MHz to 3 GHz)”, 2005.

IEC Std. 62209-2 "Procedure to determine the specific absorption rate
(SAR) for wireless communication device used in close proximity to
the human body(frequency range of 30 MHz to 6 GHz)”, 2010.

IEC 62764-1 “Measurement procedures of magnetic field levels generated
by electronic and electrical equipment in the automotive environment with
respect to human exposure”, 2017.

Hirata A, Ito N, Fujiwara O, Nagaoka T and Watanabe S 2009
Influence of electromagnetic polarization on the whole-body averaged

SAR in children for plane-wave exposures Phys. Med. Biol. 54 41-8

IEEE Std. 1528 “IEEE Recommended Practice for Determining the
Peak Spatial-Average Specific Absorption Rate (SAR) in the Human

Head from Wireless Communications Devices : Measurement
Techniques”, 2003.

FCC OET Bulletin 65 Supplement C, "Evaluating Compliance with
FCC  Guidelines for Human Exposure to  Radiofrequency
Electromagnetic Fields”, 2001.

IEC 61786(1998) : Measurement of low frequency magnetic and

electric fields with regard to exposure of human beings-Special
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requirements for instruments and guidance for measurements(15 Hz
to 9 kHz)

IEEE Std C95.3.1(2010) : Recommend Practice for Measurements and
computations of Electric, Magnetic, and Electromagnetic fields with
Respect to Human Exposure to such Fields(0 Hz to 100 kHz)

IEC 62577Ed.1 : Basic standard for the evaluation of human exposure
to electromagnetic fields from a stand alone broadcast transmitter (30
MHz - 40 GHz)

EN 50420 (2006.8.) Basic standard for the evaluation of human
exposure to electromagnetic fields from stand alone broadcast
transmitter (30 MHz - 40 GHz).

Dimbylow P and Bolch W 2007 Whole-body averaged SAR from 50
MHz to 4 GHz in the University of Florida child voxel phantoms
Phys. Med. Biol. 52 6639-49

Hirata A, Ito N, Fujiwara O, Nagaoka T and Watanabe S 2008
Conservative estimation of whole-body-averaged SARs in infants

with homogeneous and simple-shaped phantom in the GHz region
Phys. Med. Biol. 53 7215-23

Hirata A, Ito N, Fujiwara O, Nagaoka T and Watanabe S 2009
Influence of electromagnetic polarization on the whole-body averaged

SAR in children for plane-wave exposures Phys. Med. Biol. 54 41-8

Bakker J F, Paulides M M, Christ A, Kuster N and Rhoon G C van
2011 Assessment of induced SAR in children exposed to
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