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SUMMARY

As wireless communications technologies have evolved rapidly, wireless
communication devices, such as Mobile phones, Wibro, Bluetooth, wireless
LAN, etc. are now widely used in our life. Nowaday, wireless
communication devices have become part of our life, and we can not
think that we would live without them. However, since wireless
communication devices use radio waves, electromagnetic waves generated
by the devices can adversely affect the human body. Thus, many
countries of the world have been trying to solve the problem with

investment of large—scale manpower and money.

In this study, we discussed evaluation methods for human exposure to
electromagnetic fields from radio frequency identification (RFID) devices
and AM broadcast stations, and proposed drafts on the assessment
procedure for them. In addition, we conducted a precedent study on the
effect of electromagnetic fields on hearing aid devices, in order to
consider whether the mandatory regulations for the hearing—impaired
would be introduced or not.

On the other hand, mobile phone, which is designed to be used with any
part of the radiating structure of the device in direct contact with the
body of the user, should meet the mandatory requirements stipulated by
the Specific Absorption Rate (SAR). One of the most important elements in
SAR measurement system is a probe. Thus, we studied the possibility of

developing a standard calibration system for the various types of probes.

RFID systems are composed of two parts; reader and tags. The reader
can read and collect the data stored in tags, using electromagnetic fields.
Potential applications for RFID system may be identified in virtually every

sector of industry, commerce and services where data is to be collected.



Typical applications include as follows: electronic payment system for
public transportation, postal tracking, electronic product tracking and
supply chain management, entrance checking system for a certain place,
etc. Since the use of RFID systems is expected to expand in the future,
we studied and proposed the evaluation methods for human exposure to

electromagnetic fields from RFID devices.

AM broadcast stations which can transmit the signal up to thousands of
km have been recognized as one of important media for disseminating
common information to the public until now.

The AM broadcast stations were initially installed at the outskirts of the
city in the past, but today some stations have been located near the
public residence due to urban expansion and development of new cities.
Therefore, public complaints on the health effect of electromagnetic field
near AM broadcast station are increasing today. So, we studied the
methods for measuring electromagnetic field strengths in the vicinity of
the AM broadcast stations in order to reduce the public concerns for
electromagnetic field and create safe environments for electromagnetic
field.

On the other hand, electromagnetic field created by wireless
communications devices can cause electromagnetic interference problems
to hearing aid devices. It is estimated that approximately 10% of world
population will need to use the hearing aid devices. In case of Korea, the
hearing—impaired is estimated to be about 500 thousands and increasing
every year.

Accordingly, some mobile phones manufactured or imported for use in
the U.S. are required to be hearing aid compatible. The purpose of
regulations are to protect the rights of persons with hearing disabilities.

Thus, we conducted a precedent study on hearing aid compatible with

mobile phone in order to consider whether the mandatory regulations for



the hearing—impaired would be introduced or not.

When we measure SAR values for mobile phone using the SAR
measurement system, one of the most important elements in the system is
a probe. The probe measures electric field strengths in near field region.

At present, since SAR probe system should be calibrated by the
manufacturer of the system, lots of time and money are required to
calibrate the SAR probe system made by foreign manufacturer. Thus, we
conducted the precedent study on development of a standard calibration
system for the various types of probes in order to reduce losses of time
and money for the domestic companies that use SAR probe system made

by foreign manufacturer.
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Proiect 62209-2 wireless  communication devices - Human models, instrumentation, and
16C procedures Part 2: Procedure to determine the Specific Absorption Rate (SAR) CDV3)
(Antonio Faraone) ‘ ‘ L . ' -
for mobile wireless communication devices used in close proximity to the
human body(frequency 30 MHz to 6 GHz)
Project 62479 Assessment Qf the pqmpllance of low power electronic and electrical apparatus
with the basic restrictions related to human exposure to electromagnetic fields CDhV
(10 MHz - 300 GHz)
Determination of RF fields in the vicinity of mobile communication base stations cDY
for the purpose of evaluating human exposure
DTRY
NP6)

(Phil Chadwick)

Project 62232

Guidance for evaluating exposure from multiple EM source

(Peter Zollman)

Project 62630

(Antonio Faraone)
to 300 GHz) Electromagnetic Field

Measurement and Assessment of Human Exposure to High Frequency (9 kHz

Project 62334
(David Baron)




HM|2Z& MAtm ol

(]

3 2—4. IEC TC10694 =zhst

=5

=3} Maintenance

FHHS

o=

-

il

IEC 62110

Measurement procedures of electric and magnetic fields generated by
AC power systems with regard to human exposure

IEC 622091

Human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices - Human models,
instrumentation, and procedures - Part 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. 2.

2010
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IEC 62226-1

Exposure to electric or magnetic fields in the low and intermediate
frequency range - Methods for calculating the current density and
internal electric field induced in the human body - Part 1: Genera
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IEC 62226-2-1

Exposure to electric or magnetic fields in the low and intermediate
frequency range - Methods for calculating the current density and
internal electric field induced in the human body - Part 2-1: Exposure
to magnetic fields - 2D model
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2010

IEC 62226-3-1

Exposure to electric or magnetic fields in the low and intermediate
frequency range - Methods for calculating the current density and
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IEC 62233

Measurement methods for electromagnetic fields of household
appliances and similar apparatus with regard to human exposure
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Assessment of electronic and electrical equipment related to human
exposure restrictions for electromagnetic fields (0 Hz - 300 GHz)

2007. 8.
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Evaluation of human exposure to electromagnetic fields from short
range devices(SRDs) in various applications over the frequency range
0 GHz to 300 GHz - Part 1 : Fields produced by devices used for
electronic article surveillance, radio frequency identification and similar
systems
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IEC 62577

Evaluation of human exposure to electromagnetic fields from a stand
alone broadcast transmitter (30 MHz - 40 GHz)

2009. 8.

2012

3) CDV : Committee Draft for Vote
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5) DTR : Draft Technical Report
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N2Z FAm olAleist o1 ol EEs) S35

gwe ged WAt AEstgon], 20009 99 SeuetE ICTS /1%
wMstel B ITU €24 =4l AZAGS AHstn 2 A3E 20009 109
A B Jeld 1 AoE LHSHE 5 AHE WP ZHul B0 HI3Ho=
Foste] FrFozA FUY HETEY YA Z3at gt

. A2 =% Jrhd A4 F3

=
=
#e A== rAsta vk olHT B, SR AUAA B

55t
Azrel 28 e olelgol AUtk Tt B TATES A AP Yo
2 AsE WS Qo] § Aol M 6¥3 ZHF Firgelt ojnct 3
& NZES FRse] A g Abolole 2 Aozt ghrk. wekA el

==z

L
= 53 XHA 683 At FEikS TS o7 FAHS
FAlC 18 o] 6% wTte g =AY 6% HIHS dS F U= 45,
ZHAAS G=sle] =T £ J=EE FAHF Yok o9k o] FA
A=} (XS G2 £ JdE T V|Fo] FARFOE HIGHEE
7] 93t Syt AA I BT 7R 10X, 20%, 30%, 40%,

]

5 I Ay 18 54 Ha@gH 68 548 Bk Aol
o= ZFol7F A9 f1=(0.5dB °lsh)< &t wekx 2 2345 ITU-T
T AZ ele] SIS @55l SAHAD F AEF V|AAME ASHE AT
Yy S AR AT A SN S 68 AT Aol
oAl 4 Aee S YA THe 48T S Yt 2AL WA
3712 stRo ™ 20109 =9l A worst caseo W ZF=9] 7|IAE HES)
o ¥d WS A AdAx A AY Tl = Koguided v oA



FHZ SAY TS #al ITUZF 2d8sk= A2} bonding BE=H2 A
A SAMES AAstL AEH] =4S AAsta e oo -yt
= AAdstiel o3 JAAF SZA AA™DS AR e eaE A
AP AHRE AE3t] ITU HA 9 bonding A=EH FHEE 7ASI==
Z1aiskdet. oliell 71aigk W82 33 skl s HAAZTE A
g o, A™SH AFAS Atolol A== ARt SAHE w, M9
A= AR e SAHLAEAE dFAHA 7Ixst] AAFeEZRN HA
B =R ol §AelA AEE Alesty] Aol HAAY S I
-yt Agte %@éﬂﬂﬂ] RS & Atol=E2 & =7k o9 glo]

Earth Electrode(E)
— Measuement
Device Current Electrode(C)

Field s§i| has I_‘

~
~ i

~_
N

oY

N
Potential probe not fixed, =1} 0\3m 0.3m
will be move and rotated. {1\
depth : d=1m \‘_\\ )
\
Vv

v <«—— Current electrode distance(L.) : 10m __,

Le-=10d

2009 109 ZFA 3o e FUE Txbo] B3 A FTFo] =2 HA
o FRE SATA thd FFo 2 GSMAL] wlolm=z USBeF F+ 9]
Mini—USB % $&ugte] 208 FHGAE IFAELT HEg3ste] 1.1000
FARE 2UoF FAHATG. FH FUHE AXRSAIA F2 ol &3E
FAAAE IFA FFor wgFtory Lyt FUE FAGRE Ax
e T4 Al JAE Adskskain



A3 RFID 71719 AA7 AA=EF F7hgy AT

A1d A =«

RFID+ Radio Frequency IDentification2] CLFX}EH A E o] &3] ALE
(E7, AHE 3)9 BHRE vIFF2 R 12, A, &&3<= 7&S Dot
S JRE 7|53 RFID B 1(tag) & Aol #&star ‘:411«] eI} 2l e 9
LAl U7E ok&E Fa5o HAuE o] &dte FAlS FoEZH HRE FI
WA €t} o] 3 RFID 71&2 AF3(LF), 253(HF), 2353 (UHF) ¥
vo] A2 (M/W) & otk T34 thg e duE o] &3ttt

RFID 7|2 19309 ol 7]}t A7|E 2HE3t7] st v il A4
(Naval Research Laboratory : NRL)oA W3 ol+7]/H 7] 2
(Identification Friend—or—Foe) Al2=H®lo] A|lZ2& &4 o, o)A o83t
RFID 7]&& A, oAy, FF4% AAES & 5 e FHIFE
(Ubiquitous) g7 e] A4 @dd7|E=2Z A4 8 AF 49 Z& 3 @A
FoF F Ae VIHIERE Q1AH T

J

Disaster
preparedness
response
services

Structural Health Monitoring i Pollution Control

Telematics, ITS
Mobile RFID

tags Sensing tags
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A2 RFID 7€ € U9 g 5%

1. RFID A2 7j&s

RFID Al2g]e dutd oz 17 3-201 A3 2ltje gz A" Al=HS
it o] Al2Fe B4 Ee Y FS S AWM(rENe]) T o
AEo] st §8 MuAE AT F Ao B1E FEFS EAVE gy
9] Q12 Wl XA = Fu = Bl 1o & (interrogation)<S X Ui,
H1e 2lue Aol SHsHA

Bl1e] AHEE FyoA AEstA "ok
ol 43 RFIDS A%, YHEFEH F=¥d JAXIAE FukebHz
(back—scattering modulation)A]#A G A HE8 HUle W2os AHE

2
Agsi By Blae) ols) Futes AAYE B AR wel 2y



AM3% REID 7|7]9] MADIS olMi-Set ok o7

A FAE HFo] Folu S WMIATIH oA wWxd HIE
B 7t oAl Falsle] slE=goza Hart A ZARES A4 o
F=3 gaos ¥bxe HAYS /xR fon, ©ad] fu A £A18 Aut=s
HIARSEA Y 52 Aale 5 AEs | 93l FHERE &=

= =
A2aE FR/ote] AAle dHhdez ol&sle WA=z & HT uahA
%% RFID= "1 AFsht 4 A<l & s

v ekt AM7|E2 S E = HdIE o] &SRR Bl 14 MU #e
A2 AgEE A7 Ao

g4 55 % RFIDE ®Bl27F AA d€¥LS 7HXo. RFID A1=" 9] 2d
Az o HrE @48 EWE BHlae AA JLS o] &5t Xale] 7HA]
I de AERE FuoA AEgth wetx 53 RFID AFS 53
Hig] Bk Wl AY7EA] FRE AT = U

33, RFID Al2¥le A& v2 o whel A3 7% (Inductive coupling)
Hl2l 3} A 2}7] 9k (Electromagnetic wave) W21 0 2 Yol Xt} A5 f5 12 9
RFID Al#F& dF7 <A (Im o) &2 o] &5 F2 Fxg <gHUE
ol-&3ste] FAAT v, MA7|I WAl Y] RFID AL T4 A &SR o] &
=, i LP FeElvel Zo] 2 d <tHuE o] &3t FRHE T

Antenna  Antenna

@D Tag= A7, 2 Tag 245

s
ohA= 25
e —
—— /7
E\ HEZ {- (::> Reader j| :: Tag
V\/\f“i_“_-

@ "AAT] Tag BH =5
(Modulated Reflection)

L [ | L i
I T T I 1

INetworls Reader AirInterface Tag

29 3-2. RFID Al=¥ 74 % 53 A2 (5%58)



2. RFID SAAF 5% 2 A%

RFID Al &<} &3] IDTechExAFe] RFID A1 AWt g8 & =3}
=

o] ETRICNIA o|738t= RFID AA Al FE= 2008 50 E8jo] o]2x1
20130 &= 1709 €8, 201890 = 2609 &) o]io) o2 Ao = o is)
3 T 2008d A RFID A1 Bl 19} 2lvE 233 st=9o] AlFol

RFID A1&¢] tgiH&S AR Yo} &% RFID AZEo] @ xH] X~

Bl HlFo] & Fo7 FUE AoR AWstar Utk
2008 &A] RFID HFAAIGS g, &, TS X33 TofA|of A1F

o] 2 AA RFID A& 52.8%= x}Asl 7bF & HES X

™ 2013 36.3%, 201830l 40.6% % 1 H|Fo] tA ZHAa

sty A3 7H w2 AAAG ARES AT Fo=E JAWsidrt. 20083

@A 718 RFID Al EZ= v=x3 T2 AlZo] 718 & HlFS 2A

i glod HEomes dE, 9=, =, 59 T2 YEEH. e

A FEA B4 JEYa 9 IT 4o 2de ddo] gt F/e

RFID AH]Z Abdo] AS oz o fHT).

=

b

(& =)
30
HIEST ATEQXN AdlA
o5 | == =y
FiIsSSEEO
Bl el
D T O O PO A P e
15 _________________________________________________________ g S Sy Sy S S i S S S | RO P
L
T I I
O 4. . | |

2008 2013 2018

[£4 : IDTechExAFS] RFID =AA1G A% A5 5 sk ETRI ol4A3%]

19 3—3. RFID #4217 A" (2008~2018)



AM3% REID 7|7]9] MADIS olMi-Set ok o7

3. RFID SUiA1F 5% ¢ A%

U] RFID/USN &3lo A& 2008 129 R A oA &Y RFID A& 75
o= 2ol d&Fsth 2007d =] RFID AlF #A U] A1 2=
& FEZ 336,861 uFPI oo™ 2008 414,507 YA 2009 =9
621,413W vk o 2 2008 A% thH] 2009 E 49.9% Z713 A2 o4
st T

=Y RFID AZFAANA = ot&7tA] FER o= W9 Bl (eF 80%)°]
AH o I GRS Iy FoE F40 7 RFID 4Hjo] e AHo=
3ttt o]= RFID #F 2 AH]I2 o] &9 gk muje] AlAFS o} &2
43 HA &S 7] dAd #HEL Joy, FUe] Af FuFHoR o
of w3} -3 fFF4 T4 1zZetE ZEF31 glo] RFIDE o] &3 thaksgh
Au| 2 FEo] 71ssly] Wi FERUE AUFos YF FaUt orye
2 HFS AR sPEA =W RFID 2Hdo] wrds) & Ao =z o=

&3, ) RFID/USN 3ol ME Zul AZgA oA RFID 7% Fopd
A AYS O 3-59F o] o =3yt 20080+ RFID Bl ##
2kgel 7 & HlEs AAEIR e Y FF 3~4d Fo= RFID J #ob7t
7S 3A AT Aoz o dstA

rr ofe

(g2l Eli_';%r%i)
i RFID Y RFD &9 RFID of & 621 413
3 ‘29035 ol |
409% 59|
414 507 619377 t
336,861 &
G 351170 | 20074 Ol
284 276 23.1% =3
2007 oA 20084 =3 2009 of &
% J
[3¢ RFID/USN @3] A8 =]

a3 3—4. 2] RFID A=2YA wj& 7233 (2007~2009)
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a4 3—-5. 54 RFID 7]& &okd A% A% (2008~2012)

ol 1Y 3-30A] AHE R} Zo] IDTechExAlol A o =3 RFID
A1 A thA xpo]7b dth. = IDTechExAbE RFID #&E 2y & AZE
ol B AHlE FAE Foprl FF UM AA AFE ASRE o3 whd,
=W RFID/USN #3|eAe £ZE o] 8l Auj= #d o 43S ta
dAatgch. o] =W RFID/USN &3JoA 2008 12 3% 3
BuXx+e =W RFID #4A st=E9o] AXHFAE TAHE HdES &
2 A GBI 7] Wil AHlZs 4 ok A dulFo=
ol yeld Axtz ®BY. &3 RFID A A el A g

ofr
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m
g
2
b
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D

o ©LAr k0 xRl op
Moo O 5 o T 8 % & N

2 A Aol A AZE Aolgte AW Iu RFID #& AFHA
e FAHZA 81z & ROz HLE ofge] & 314
o] =rJ] RFID #¥ 4t Foks @A =4 71& AH=7F 71 =&
£ RFID B AZE9 o] 2 Rojolmg A£AZE JojE FAHo=z 3
3+ RFID @& AMB|A2 fasto gz =4 Ao ARPL 205 2y
WAE £ QS Ao Z o AE7] wjFEo|t).

4, = RFID 7|€XE#F A%

RFID A2¥S 7As= 4 7)< Bole ", g, ¢tely 2 S/WE
QS0 tsle] U] RFID/USN & 3]
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73.1%, M50l 62.3%% AF3] =
2Y7t 34.7%, 47T%=ZE FAHASH FH U= A 7]
A2 ZALE AT

g2 Fu o= 2], 433 M the RFID A& 35 slze} 2y
o] AA7IE MEEo] 96.7%S 100% = 433 A Uetyed ols IU
oAl 433 Mk & RFID A#FS &3, &7 534 o] AdH oY Had &5
AT Z& F AEF ATSIH 7] Wi WEHA HH =4k RFID
AFol I FPHFA E3 yeld A= HAY, 433 Mz g9 A3
RFID 81 ¥ 2l AFY A5, =4S 45t #Amst= &) ¢F 30%
AEo o2& FHoZ ZAIEHIIT

3% 3—1. =W RFID 35 YA 7= BEifx: A%
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AM3% REID 7|7]9] MADIS olMi-Set ok o7

A3 RFID &= AR R =4 £33 5F
1. RFID #+= 7A@

= FCCe= 1997d #4717 ARG =RE A kbS5t OET
Bulletin 65 “Evaluating Compliance with FCC Guidelines for Human
Exposure to Radiofrequency Electromagnetic Fields’Z2 #| 4, &3X 3R o
I W8S A, vl HH 47 CFR 2.1091, 47 CFR 2.1093, 47 CFR 1.13086,
47 CFR 1.1307, 47 CFR 1.1310x% Sol #AEHo Aot vx= -3yt
FAEA FA7)7) AARGEZRE QA BEE 9% F4S H3-29 H3—4
Sb o] Ayt F=op AAAJAFFE(SARZE A2 T3] A st
Ao e 1A Fid=olv 4\17]7]“ 3 3-20A4 7R AN A=
= WSSt gAsta u 9 Fol == olF o] Jbed FAVITI=

g 71718 ©18& W A9} Olﬁﬂ Aol we} SAR 7% e Axy)

o rl

ZIES A&st=E Adsta dn. = Vﬂ of "©&ste] AREsEAY
AA L 20 cm oW o] AFeA o] &dte FA7I7IE FHE F43717]
portable device)Z /3l Qo o] 3} —r{\j 717]= SAR 7|&<& w=
St== g st Ao

A o]F Zhedt 7471715 A 20 cm o) © =
= ol &d FA7]7](mobile device)Z AHL3slal Jow, o]zt FX
= AARZE 7]Folv SAR VIET A 7IEs AEE A=
kol Aok 28y SAR Rt A A E SF .

~

i
i
2

o
o
i

:&Hrﬁ

wo FCCe= o8& F4d7171e wiste] dAta 7
o]-&3t71E Wastar Avk. gl Qv AAMA o)A
M 7171 o] &2 wiwd Tol FA=S 435t

o FCCoAlA = o]&3d F417]7](mobile device)
A71719Hs JIAES7]|E A8 772 Zota Aok = Gz
ol FEEAHEH(ERP) 1.5 W o]
T/H}b]'ﬂ 712 #ASt Qo 1.5 Gz o)
AEALAE(ERP) 3 W o]Ate] B4



TR ==

X 3-2. ¥ FHAAIHE JAA RS V|F

Frequency Electric Field Magnetic Field Power Density Averaging Time

Range Strength (E) Strength (H) sy E\‘ H|” or S
(IVIELZ) (V1) (A1) (mWeny ) (mdmutes)
0.3-3.0 G614 1.63 (100)* [
3.0-30 1842/f 4.89/F (900/£)* [}
30-300 6l.4 0.163 1.0 [}
300-1500 - - £300 [
1500-100.000 —-- . s 6
(a) AdA o
Frequency Electric Field Magnetic Field Power Density Averaging Time
Range Strength (E) Strength (H) sy E|2_ IHI or S
(VEHZ) (Vi) AL (1 W/em™) (mimutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/F 2.19/f {180/ )* 30
30-300 27.5 0.073 0.2 30
300-1500 - - 1500 30
1500-100.000 -- -- 1.0 30
(b) dwkel i
% 3-3. vl AARZE AL o5& F4717)(mobile device)
T A8 W 7171
1.5 G olat ol &8 F417]7] =% 1.5 W (ERP) °]%
1.5 G ©]3t o588 F417]7] =9 3 W (ERP) o]
3E 34, v AAARFFE(SAR) 7+
T A4 (W/kg) =5 (W/kg) AR (W/kg)
A wkel 0.08 1.6 4.0
RNl 0.4 8.0 20.0

A
® F 1) 7§
=
ZF 3) 6 Ok o4 FuH&

(5cm ©]4te] olAAYNNA =4)

ole} 2ol w=rol M 71717k

T 7]17](mobile device)=
device)= SAR 7]& THS

25}

- SARZES 23 1goll tig Hdolw ARA] <]
2) SAR 71&& 100 kil ~ 6 Gz the] Frolg

5=

o‘l“\: 10g jﬂ;’“?:]

21717 (portable device)oll9t &

< FEjol A B A 29
20 cmE ZFst=A wet Foj-& F4 7] 7] (portable device) <}
Jom, Fo&

L, °o]5 38 F-XA7]7](mobile device)=

4
X 7] 7] (portable device)w= AT = 7]%%

a3}

A=
8-

MW}

o) 4 #2) 7}

o5 2

-2 7]7](portable
SAR 7|& ==
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71 =5 247 F&3te] H&3t= olf+= 6 Gk

olgle] FutFE o]&dte FAAVI7IANA AT F Ae WA FEE

=23 £ e A4 A7t 20 cm X FCCE Asr] wjFojth. 1

2 Il 6 Gz o] Faole gge]l o golA7] W&ol o]AAE 5 cm
T A8 F de AT AEE SHY Aok #dsia Aok

7oA AA e o]lAAY I duilrzbe]l wel AAbA
o] gatdEs ot} o]9} & 20cm ©|FAAZYE 7
X17]17] (portable device)$} ©]5 & F47]7](mobile device)ES &3}l
=4 AAFAE VES A4 9y H &St vme 78S Ee
71e gt dHhstE HdFE AASE FAHAL SHo] Ao
Agste e ta ool s ZAoRE o
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St Yo} fidellA R g, B QWAL 53 o] R4
717 Aoz EAS A A 7S FUle] A FAAAARRE
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— FCC 47 CFR 20.19 : M S Al AIAXIQ} M ZAlof| X 7| HetMof cist 7
E HI|

— FCC 47 USC 610 : HAC 224 A|&H 2

REH
ABM 1
ABM 2

Audio Band Magnetic field

a9 5-1. WDt HAS A1d H& ¥

HAC 742 TF2 o2 BA 7|t WDete] 534S &7 fg A=A
BA7Iek WDZHe] 552 Hosta #AdE FAAY WA 7] ALExt A F
2 3la Yot 29 5-2+ FuAE AAI(RF)
Aol tigk Al 71ES yEbdT o714, HAC 1A

T2 FuAgAA B = DA F(E/H) Y RF A3 T—coil#e] 4%
ATAF ¢ HAY YA FEo=Z 34 27HX=E FE5H, HA®F WDe &+ &
29 A 2 ou =S 3dslx Ido. HA(R A7) 9] A5, M1~M49] ¥ 55
3 oJul= HAZE 95 X718 1z A=

= UERATE o5 M7 d



o]x= WD7} HAdl W& & 3l
T 39 4%, 74 F35u
A7) FAAstd A dAgste SF44E d
ANl M77Y ES4E HAO B & F49 &

_IR rr
kS
X
Lo
>

Gl JiHoE Ave AL v,
1ge) M7E TR Ao, B
= A 3F

d
T 82 o83 A7 A7IE 723, A7V a5 2 S5 S
Zet 4R A SE 9 M 5534 T 55 EF =2 olssal 7]
717V BA7] AREANA 2’ Z17]olH. & 5-56= A= AT BREE
A ARERIE] SEY Bil s #astr7E oY 7] wiiEel HASH WD}
o] TF°l et T2 AFAA opdAE dAdsta YT F A= A&
o]t

ANSI-PC 63.19-2001 Draft3.x HAC Classes

Emission E
Emission H

{T Level x,y,z) (T-Freq Res)
Signal / Noise

Susceptibility E
Susceptibility H

robust M4 M4 (low rad.) T4 (low noise/disturbance)
M3 M3 ra
M2 M2 T2

sensitive M1 M1 (highrad.)  T1 (high noise/disturbance)

a9 5-2. FHAS} AASH(RE) WA B B 7)o A tigk A 71+

¥ 5-5. A28 A% ERE
SYSTEM CLASSIFICATION
Articulation
System Classification Index Category Sum
Al Sum of Hearing Aid Category
+ Telephone Category
Usable 0.3 Hearing Aid Category + Telephone Category = 4
Normal Use 0.5 Hearing Aid Category + Telephone Category = 5
Excellent Performance 0.7 Hearing Aid Category + Telephone Category > 6

3 5-62 HAC 714 < RF HAte] ik 14 7S BoF3 Aot o]
AgellA= WDe] RF AF B2 ohFoj 7] djiEol o] 7]&e] tiafiA]

2



= 3G o] 3= dA 2007d ¥ A (Version)e] RF WA HFE9
o o] 7EL AA AFHFe AT o2 Urolx e
, A 2 xrjFoer FRAY. o714, AWF(Articulation weighting
factor)= 39| 7tFX2A S| AREEA] il vk FrE HAF | uk
A &5+ IetvE (Parameter) |t ol & £, GSM Z 2 EZ (Protocol) 3}
o] Wz F39(Modulation frequency)”} 217 Hz9l T2 EFS =H Ay}
5 dB wHF9] 712 & B3 (CDMA, TDMA, UMTS®e] AWF+= 0°]t}.) st}
oujolt}. o] & <l GSME B¢ 714 FAFeZes F ¢ d48) It
2 F Ut ol Wx FuF AAVE 34 Y FIg HYd sk
AZ BH7] #d FFo B B JFS & F Jdoe ol 18t
= 71¥°] 960 MHz AL IEC 60118—13(2004)15) 0 A
AlE ATl BA 7] AA7E 7EA A e WAl 960 MHz o]ste] F
g A= Aol Asted WD RF WA &S F © 4435
3tal 960 MHz ©]/de] F34 oA = WS oFstA &35t
F AHE v e g J|FES Adta Uk
HAC S 2B Fuistele] o|AAe} S A
4 5—3(a)olA B= A o] HAC % e
7ﬁ(Ear point or Receiver point)S T4 2% 5 x 5 (cm)
270 (Scan)dFe] =33k}, ZXJq]AL7]7](DUT16))9} =3
to] ol AAY = 74 W7 (Revision)dl wte} MeE A EF3H
, 2007 3% WA (version)2] A% 1.5 cm=Z 7FAsFa (2 5-3(b)).
HAC SAzkel 23& AR F 97HY B9 2E=
(Sub—grid) & Yo A 1(Report) SAANA H A
g 7= 4 a19= = 7HA= 3709 @S A9
SFal e A ko= AA g}

L
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15) IEC 60118-13 : Electroacoustics — Hearing aids — Part 13: Electromagnetic compatibility(EMC)
16) DUT(Device under Test) : FAthA7]7]
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HM5E FOHESE MAtuyt 23700 O/Xl= A& M3 o1

¥ 5—6. RF ¥AH(Emission)d] ®i3t 314 715

Category Teleg RF P ters Telephone RF Parameters
< 960MHz >060MHz
Near AWF E-Field Emissions H-Field Emissions AWF E-Field Emissions H-Field emissions
Field

Cat'e‘gnr\r 0 199.5 to 354.8 Vfm 0.60 to 1.07 A/m 0 63.110 112.2 Vim 019t 0.34 Alm
-5 149.6 t0 266.1 Vim 0.45 to 0.80 Afm =5 47310841 V/m 0.14 t6.0.25 Afm
Cat.;e‘gur\r 0 <1995 Vim < 0,60 Afm 0 <631 Vim <019 A/m
-5 < 149.6 Vim < 0.45 Afm -5 <473 Vim <0.14 Alm

(b) HAC =3 o|ZaAY
a9y 5-3. HAC 3239} =3 oA Ay



A FCCollA &73le AMFES ArEd, dutxy oz HAC 74l V5
A1 Fel FFEEE 2o 50% A& Jdorm, 5HF(Category)> o
FAE o] lojof gtk gl 14 AL W9 AF AxAe 5 2E
1/3 o)’de]l A Aok 3y, FAH AMulE FFA= F471719 HA
50% T 87) o]4e] mulo] A g sfot st Wi—Fi 3l =Al(Headset)
ol Aol AEHA &l Aom Ax:ALe} AMElE FFA= Wi—-Fi 55
S RAEHA gete HS WEE Fshsior . 18]al FCCAlA A 7]
% Ff?ﬂ(zoom HA) A&l tsiAe 749 B2 Fio] FFHAe =R

=71H o2 AZAZF 200997hA] 2006d W AT 2007d WAL F A4
Z—‘l%o}t AE FA3n Aok 28 A7)F(Wi-Fi 5) 2 oF g9
(Multi—Band) #&3te] 77242 AINA 2Ade] 8 Fof o, s A&
Ho 7 FA9 Be REESo JMAE AR iHY. aElal FCCAME=
HAC ZA¥X® 314 (Status Report)ol]l st AES FCCol A H3}AY TCBE
B3t FCCol AEst== star Ut =3, HAC A& 2do tigh d3ol
71 E Ao E(Website) & #H8]-+F3ta Jom, X&HAQ] 2d JRE

QulelEsta 9.

A3Fd HAC 53 R A&l ¥HE

ol HolAq= HAC
E-9| o] 4 (Simulation) ®
Azt 5 AT "AF
3, 2o 2 HAC AlEd# o)
AulHol = A AxFar WA 2D T—coil(SAA & °

3= g WA BEo] g A7 P37 wiEe] o] FE o
AT At e S slaltt.

rﬁ
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2
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MoE FLHMet MAtupyt EF7(0f OjX|= Ag Ml o+

1. HAC 573 #4d Adr3A A

HAC SH AL 800 ~ 950 MHz Y 2 1.6 ~ 2.5 GHz thg ol AFE-H+=
v

FU @Zr)olH, o] 7]7]5L HACO 7|FE#e WEs=RE =431 H
wgtth, SA3AY = ZA AA7IZ(E/H Field) 5371719 2ko] 7R = A&
dolg, 34 ¥47], 2 (Shield) FoZ FAHY, SAHTHLS 2= 18

~ 28C, % 0% ~ 80%clHolojof sttt S-S A& FH 5 7 Hete
Z71(Worst case)ollA] A7|Z/A71% A5 st =4S A5, 850,
1900 MHz tie] A, &, i AE(FI thF)oll thafjx 3 g},

2. HAC 33 & 9% Al="d 74
=7 7] 9 %L*é% A 57 REoEZ UE F Jded, o ANF 2

AE, JAFH77] AAY, 28 L 22X A7), A
FZolA gt} 18 5—4% HAC A|2He TAHAEE Ho

N
N
o
I
i
111
E
2 O
) e

T-coil =& AlASlRF-emission =& Al A€l

Call Al S2I0IEl
¥ 5—4. HAC SHA =" 4%



X & SAE0) 7|FE o

3. HAC &3 4=}

WA, HAC A A § §H HAH Validation) & AA1gt}. 19 5-5(a)9} 2
o] xF TolE <tEHIUSt 54 Z2H ool o]AAYE 1 cmZE kAL, W
A tholZ ¢tg}e] 9AS 22 (100 mW = 20 dBm)<S 27}ste] HAC A Y]
(Phantom) el A91=] A/AA H717F R 271G (E/H field) S8 3 A8 47
E A5t Al="el] digk fFEAS dasith SA3WHS SAR &4 A
Abel TAE MRS ARESHH, Al=Ee] fEd AFS A% H3Egk(Target
value)#o] Q2= +25% 0| (A} 12%, =4 BT 13%)2ZA] BEIAE
7} tt& & Aotk 19 5-5(b)v HAC F&84 #HAAMY FA=o|th

1. ﬂ cm qut Dislance

¥
Me: 1querPt|t\hm=_l— 1L, - y HAC Phantor

Center Point
gﬂ:r:—nnr:ﬂ Plaﬁ | "

A

(a) EF tolZ <tElvet 54 EEEQ}Q ol A7

Elsctrie Fisld Magretic Fiesd

Probe it
| 1 omin top sdge of

RF TR R R |

Signal Ganerator r RF Amphfier Dual Dingctional Couples
RF
Porwer Meter |

(b) HAC 84 A 74 =

a9 5-5. HAC f84 #HAF(Validation)2] A=



M5& FOHMSE MAtupt HE7(0f O[X[= Jgf Mal o1+

Z2HZAL AWEY, WA JAFY) 7|} S ze2H 9+4 °]A& 1.5 cm

= sted AlgsteieR shar, HAC 71287 2A1F 7]

719l AFEHd 3 JgetA dA st ARG A Ak Ao 6(a)). 181
5¢

d 5—
2% 5-6(b)el M B wke} o] 5 x 5 cme] F3 9 WS WA FHL

==y

Jl

n&",
m[o
S~
Rl
OFO
off
ol
&
(
nL‘L
L

1.5¢cm
A= 21212k
2499
0l Hel
1.5¢cm

Py
02

o od
3 -

cmx5cm
HAC Phantom

TAIE 2121 XX CH

(b) HAAIF 71719l HAC SH I
19 5-6. JA A 7|79} =% ZZH ool o]AAT S HAC =3 o

e T4, AABIAE HAC WP AN AT, 7487
Fuoez 4gstn, Hu Be Jem JuE
N RA7F wE A7ge B D)@ YelA Fag(A/aF



100

d
bS]
£
|.|'
iy
rit
0
L=}
N
N
M
2
gy

X
=

e
i

= =4

t}. wheFo] EFFE 2~ (Bluetooth) & <
On/OFFe didle] AldHS X&Pstar 1 ks ol
RF WAM Emission)9] &3 (Category)=S ZAsHA Ht}.

l-'El ‘IlN'

o ol W 4R ks FoA Hugs HAC SEe
- [e]

‘ HAC Alg AlAE 24 I

| NEEEEE ]
| FNEEEEE ]
v

| DAIE2ID] & & (@A =D 2) ]

| BT On/Off &2 & |

v
C Zlst 248 DY

% 7%, ATI™ol it RE Al xote] TS X AR B

a9Y 5-7. HAC =3 4dx 3 8=

a9 582 AlEHelA HAE dEhdY. ®A, dst= CAD ARE
&2 (import) @ Ak A E# 0]/d E(Tool)& AH&3F] # 3 A (design)t.
a2la Foidste] gdel weEt 8% FxE AR AY gt
AT O™ o sl S8 a#ske] v (mesh) & sk & G
= A% HE AlEEH el k. AlEE oS o83 Ay dF w4
AfrEtol el AR B AAR g WAE, SAR B HAC sl tigh

sA84 Age nigo s B 5 A



HM5Z FOHESE MAMOIF HAT(of O|X= A& M3 o7

1. A& &I 2 CAD A= AR § 2. Aot T2 7hgsslo] fndy 3. OHEILIO| AA A A

4. F 32 FDTD #+(mesh) 8- . AT S2H0IAIS] 2 H2lE 2 HSES HAFE 2 =0l

¥ 5-8. HAC AlE#H ol HA}

A48 HAC 53 2 AlE#HIA 23

HAC &4 % AlE# o], HACH tigh &9 g3 A4S fsted AH
A ZEF 835 MHz$} 1.765 GHz th 9] FHA3S o] &3t th.

a9 5-9& AHH AF3F Foidste] ddolo. AE FuAste Al
dolAd £xo AJgS = £ Ae L&A (factor) S =0]7] Y3t R +
2AES HUE desst AASA (2" 5-9(c)). 18] 3L HAC
ol #BHAME HHE 2xavt Hedd, A48 Fuiddees 2
Active 2AFE o] F o] QoJA AX(feeding)E ¢HA3IE=H o880 A
7] W&ol & 293 AAEENE FAStY A P8 FUHASE ARt ATH
Faidste] A= 48 AlEHNH E2 ol&3AH (2" 5-9(a)). 19
5-9(b)e Fdsle] WF FAHE|t

(‘IO o o Mg

101



(a) AAE Fhdst (b) vﬂiﬂﬁ}«] W T4

a8 5-9, AH AFs AL F A3

:\

a9 5-102 A1E8 Foidste] tiste] AlEHelA R SASE vAbEA
(Return loss(S11)) #l€o|th, SAHEAARE HHEH, FFFHo] H331A4 835
MHz2] CDMA w9 1.765 GHzel PCS thgd] "ojdS st on,
ANEYolA B =3 ZAH(o]5(Gain)) = FAEHA YdEFES Qs
(13 5-10). 18]a1 835 MHz tFolM= U 5SS B 1

g re Fde 545 BATh

STy

Ee
S11 ) BroaSbans Sanier of Eags Sach 1, Tel = (5003 Ohm
-

Plarkers

A L

2]

db §33 MiHz | @ 1.765 GH
_D.ls-__;&s__‘lﬁﬂ_ Tlx:_: lﬂh_ 1 _2-;8_1;3 ==
(@) AlEdeld A
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M5& FOHMSE MAtupt HE7(0f O[X[= Jgf Mal o1+

T ise

a3 5-10. AP 8 Fuidsle] vkAEA (Return loss)

TFAA= A1FE Fodste] 718 =10 2 37HA BYel & HF
=, 1% 5—-113 o] 47}
AL st Case0S FoiA
g 5—-11(a)), Caseld &71go] 927} FU A3}
35(2"8 5-11(b)), Case2+ £7159]
B9 A% BE AFg A (2" 5-11(c)),

Case32 &7t #1X]7F Foid s HF
ZAg-olth (2 5-11(d)). 29 5—-12+ Z7(Case)d WkAFEA (Return loss)oll

G el o @ﬂ% o) A% S0 G

9 Rpo og® By YA

9% 0] 4 2%%2i SA01mA AR LEROE o)E AL e
SRt ol o W= Aol wek HACS ATelw JFe F 4 ATk
AL @48 5 AQh
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104

(a) Case O

1

(c) Case 2 (d) Case 3
9 5-11. 23 (Case) AlEdolA =4
$11 {f); roadband/Sensor of Edge Source 1, Zref = (50,0) Ohm Case 0
Markers
S11 (f); broadband/Sensor of Edge Source 1, Zref = (50.0) Ohm Case 1
S11 (f); broadband/Sensor of Edge Source 1, Zref = (50,0) Chm Case 2
° S11 (f); Mroadband/Sensor of Edge Source 1, Zref = (50,0) Ohm Case 3
A \ A \ Lt
2 = Fal
o 1 /] N\
R A\ 77
= HT \ []
d Y] N I/
2] \\
i |/ W
. | VAU |[
10— " E U .
088 1.08 128 148 168 188 208 228

9 5-12. Z7A(Case)d HALEA



s 017

T3 5-132 3"eA AHF RF AlzA=H 9 HAC SAHAEHeolnh

h =
(a) RF A1%A1 28 (b) HAC ZHA 24

2% 5—13. RF A3 A]2H 2 HAC A A 2H)

IF 5—11914 AF3 =7 (Case)E AlEH oA
om, £ Y3 JFgF BES

& AAsanh aea ARdelde 1Y 5-11% $UD

SATH.
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Case 1 Case 2 Case 3

a3 5-14. 2 (Case) SH=A

198 5—-15 ~ 5—-18< 835 MHz 2 1.765 GHz th o] HAC Al Ed oA &
=3 Aot} F 5—-72 835 MHz9} 1.765 GHz th &) Al E#olAd 2 =4
A3 vluxolth H7F BEXE RE XA AEHolA 2@ = A}
FAFSHA el o, AFa<Et) 9 (835 MH2) ol & 2E 24 HAC &7
A 25 vEdte M 5ol UskAIRY, a9 9 (1.765 GHz) A&
HAC &771A< w=ahA] &= 29 A8 U5S FAdssin. 282
835 MHz ti oA Al HAC SAgko] AlEgold AR ET 50% T2
F&o] 201(3 dB)BES Aol7t AUSS ERASATH(EE 5-6). o] 835 MHz

ol F o WA AA AbEe &5 Af

dgel drldelety 9] o

g3te] ZAYY) W] FulAse] FA FAR Aste] ol A}
et Ao g AudAY. 19 5-19 ~ 5-202 835 MHz9} 1.765 GHz t Y
o AlgHold B SHANE wme Te)zolch



MoE FLHMet MAtupyt EF7(0f OjX|= Ag Ml o+

2.3

476

7.4

052

2.4

448

.72

4.9

12

-2.12

5,44

516

109

136

202

]

-0.08

121

.

04B=2054Vim

Case O

-

0B =1598Vim

Case 2

13 5—-15.

¢

0dB=1294Vim

Case O

0dB=1207Vm

Case 2

¥ 5-16. =

o
Peak E-fieldin Vim
U

I
183.2 M4 e 101.9 M4
Grid 7 i Grid7
140.7 M4 - 77.8 M4 [96.8 M4 [92.8 M4

K

s
Case 1

®

.
Peak E-iedin Vi o / Peak E-fieldin Vim

Lore -

137.3 M4 e
Grid 7 - Grid 7  |Grid 8 9
106.0 M4| ) 66.7 M4/82.8 M4 (79.9 M4|

s (R

0= 1025
Case 3
=y
Z7(Case)d Al=d#l o]l 2A3(835 MHz)

Peak E-field i Vim Peak E-fieldin Vim

60.5 M4 44.1 M4

Peak E-field in Vim Peak E-fieldn V!

62 M4
Grid 9
49.9 M4

52.5 M4
Grid 9
43 M4

08B=1059Vim

Case 3

A (Case)d A& old 29(1.765 GHz)
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Peak E-fieldin Vim

a4

0B =116 5Vm

0B =622V

Case O Case 1

Peak E-fieldin Vim

44

Grid 7 id8 |Grd9 Grid 9
§5.9 M4(77.9 M4|76.8 M4| 26.4 M4

0d5-57 1V 0dB=304Vim

Case 2 Case 3
¥ 5-17. 27 (Case)d SHZ23(835 MHz)

—0 m*
22 Peak E-fieldin Vim o Peak Efield in Vim.
5.24 6.0
-7.86 -9.06
105 121
131 151
0dB=147Vim 0dB=1198Vim
Case O Case 1
N o

Peak E-fieldin Vim o Peak Efield in Vim

052

127

0dB=1277Vm

0dB=1053Vim

Case 2 Case 3

a8 5-18. 7 (Case)d =4 27(1.765 GHz)




M5& FoHHst

bepzt 28010l O|X[= Jef M3l o+

¥ 5—7. 835 MHz®} 1.765 GHz thd o] AlEg o)l &

AlEdI0oI& =
= =FHXAH == (Category) =" = == (Category)
= Z b (VIm) = Z kgt (VIm)
Case 0 M3, 206.4 Case 0 M4, 116.5
Case 1 M4, 119.2 Case 1 M4, 62.2
835 MHz
Case 2 M4, 159.8 Case 2 M4, 86.8
Case 3 M4, 102.9 Case 3 M4, 30.4
Case 0 M2, 123.9 Case 0 M2, 1247
Case 1 M3, 102.8 Case 1 M2, 1192
1.765 GHz
Case 2 M2, 112.9 Case 2 M2, 127.7
Case 3 M3, 98 4 Case 3 M3, 1053
835MHz Result
1122
£ M1{631~1122V/m)
=
E M2(354.8~631V/m)
W Limit ge— A ME A M3(199.5~354.8V/m)
Case0 Casel Case2 Cased
W simulation 2064 1192 159.8 1029
Ypeasurement 1165 62.2 86.8 304

a3 5-19. 835

MHz tlele] AlEelold @ S4A% ua

109



1.765GHz Result

3548 1
M1(199.5~354.8V/m)
E
=
>
=
o M2 M2 M2 M2(112.2~199.5V/m)
E o ms M2 M2 M2 M3
w Limit ¢
| X M3(63.1~112.2V/m)
o | J M4(0~63.1V/m)
Case0 Casel Case2 Cased
L Simulation 1239 1028 1129 984
M Measurement 1247 1192 127.7 105.3

2% 5-20. 1.765 GHz t1de] A|Eeold @ 2427 v

A5 A&

2 FolAes BA7Y Bg A8 B w9 VErlES A ®45HA
or, HAC 54 & FAs47IH= o838t AAg 9F #4= skl
A =l Fd Qs A 1T 10%d =01, B 7] ARSATL theF
50~100%H “g=elt}. g B3} A3z AYIEA +F A7) md
10%°17¢2] S7F&S Hola ghx =W ®Bg7] AFgxbe] W] BE
7b d8sitan J&r

E
R=

‘Q% $18 HAC 7A 71%2<2] €}

o& ofl

é o
& o

o rr om
ol
-
N

)
L

o
£

)

i)

2

@ N
_?_L

>

WE o
ofp

0}1'1_4 :10‘1
e

)

L

o

N

e

I

)

g

v

=

=

0

2

< H’it‘r
FAlel Bla
A ARgkol ARl YERs:
= RE 27 ] A HAC &??Hﬂﬂ] =
765 GHz)olM+= HAC &7 74S ¢ 0}11
= L YRr¥ o= ﬂ%uﬂr%‘ﬂl‘ﬁﬂm &=
1743hs Bol=d Rk, oW AFZAgA= X1TJ+TE11°3°1W &
o 2 Aow vehgth AAE 835 MHz th oA HAC =Azko) /\]g?ﬂ]
AFRFHERT 50% FFOE BEo] 28] FE o]yt U=, o=

O

0

J&rﬂd—l}lﬂﬂi&_uiﬂgrzoije

}.

0

g oH
Nﬂﬁ

o}

b os& &2
oR 2 I‘IF

EEOQL’_.AXE
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54 7IA= 835 MHz thgolA] A ALFe] &8 AMESt S 7] o
ol FulAse] ALY FA E & Fygo =z A3t F FXHo| olE T
o =ZH o]yt A¥rt UG Ao = JATEHT olHA E w & FTF
3k HAC 74 wWHo 2= 1.765 GHz tid3} o] <teH|ve] A A A RE
BRI S FR3= Ao ofF FL8IES ¢ F UMTH

kA AR = rAeAM & S aEskA ¥a Ad=d, ¥FF HAC
Zle7lEd £o YFE AESI wgd Fedo] Avra dddEn. 2010
dol& 5ol HAC 7Is7+ = 2

el &8 FHdEE ol & s A 2

7174 HAC 9% EXATE E3ste] HAC ¥d SA4RE A7E 3

o 7 ol ot

_
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A6 SAR =3 L& =28 WA A3 AF

FAAs T FA5A771Y AAIFFE(SAR) SHNA 7B T3 o
A 2AY AVF S8 Z2H (o]t =2 H)o|t}h. @A SAR SHE =
2H wAZL FEA] ST AJ2E A ZGA AR SHA Hol om, tiiE
Z=9] AnH]9l SAR T2 B o] wAHS 98 1rE& L Fr|7te] AeFoEH
SAR SAZA2HS o] &3te B2 U A AAZH &A¥ET ofyet
AH £4, 7Ig 2 845 YsiAz FEo] Ha e Aot o
A Z7F 7B A TSt SAR Z2HE BFHo T wAHT ¢ Yv BF
AFgHHe vtdste] Wy Mul2AE I AFAe] AlFE ZaAde] uiF

Hol g3 A8 A& F3ysiA H Ao

B AF e 9@ (Waveguide), TEM cell 5 th3 w3 HS B4
3t 357 wWAWHE =53 T. =3 534 SAR SHA=EHE o] &35t
g2 SAZAANRFESY] Z2BE wAT F Ade VeSS HES] HAsHH
I oJHH AAFES AZsAoh
A1d SAR ZH & A7F T2V wuH

SAR ZAA2He A7 AAT] =E2HE 84S nHsld AA ) ©
9 Aol FHEE AT qUABE SAHSE AowA, A AFL
WFow Ay A} oI W G AP Tl A =7
B fAR A71H B AAE QAR 44 Al R AR (AE)S
7V AA A7 5YI 270 o® SAR SAHE ) o) FUHs 5
AP oz RE RYRAN FIEHv= AR U AE SHS= Aol
TR H (A7 e A7) AdlA)oltr. o]ef o] SAR S AH o A4
FEFQ A7 z2BE = A&EH Ao Wi & FFE 7H 7] "ol
A71A<1 wge] dasit. A7 2B WA BQ3F e T2 B9
HAYd B, ARy AA = FHrE wid Joxe] Riis
B7F ol Jdoew, A=E Hde HAAE F5te 2B o] AR
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1. A7 1A =289 A
7}. AA9EFE 58 (SAR : Specific Absorption Rate) &3

olFFAVIZIZFRH WEHE AAHrE AAC FFEH= dUAS] &
SARZ H7}EH, olw] SAM (Specific Anthropomorphic Mannequin) ©] 2=
A FAF 2 =, 2o IA(phantom)E AFE-SFth. SARS FoiRste] Hata}rt
@9 A ZEE (/second) VA T HF(/kg)oll 5=+ AR EF(Joule)

o gelgn, vele

o 2 el BAEE FHIAG 4 (-2 wol BAFS AAE 2
gskel 7@ & ek

= W/kgolthk. 18]al SARZFS 4 (6—1)3% 2

SAR—QW [W/kg] (6—1)

saR=EL" [y /g (6-2)

d &% (Specific Heat Capacity), dT/dt= @ AUF
7

JAEE(QA), Eie 23 We] A3 A7, pe 229

w7 UHX‘OHHA AA SAR° 2 (632 ol hepd

[ sarav
v

SAR| .= [W/kg] (6—3)

A71A, V= AA FAEHA] WellM el Hit SARE Alqtstr] 1% A&
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AAZFe=Z 1 cm3 =+ 10 cm3 o]t}

derxo g wjd Yol AXAY 7|7E I FAFA7I7IS A7) 3
1= 3 V/m ~ 350 V/mo]H, o] %&3t= SAR Hel= 10 mW/kg ~ 100
W/kgolth, &% Z7F8S 3 uK/s ~ 40 mK/solW, Zx}u}o]] o3k 2 o] <14
ZZ Yo & W& vj-g vkt o]FFAl ©@rr]e] SAR A U
oA 2 (6—1D)ell gt 2% W3t SHAHLS ALY AFEHZA &Far U

U A4 Zene 2y

(1) 2B Ho 4 14

Z2BEE A MY A= FAudE tgolZE TAE A3¥o SWHA <Y
ZA BAFIHSF 25E AF A (EE AF)o = HIlste] 2oleA U9
FFE e AAT AU 9 FAEE AVNFE AEE SAZE 5 UG
A7 2AZA N 7(Z28)9 FQ FA 8422 E tolE AA, An thole
=, A-&3 JM7] 32 g S8Foly, A 9 AMe NZE AusEE
AAsta AA AlolE ZHAIA SHAS 7IX=E 3t Aud 235 e=
TATAS BN ALY, gdolE dxlo] fFrH HAGL ZS rho]E
8 Zolo gnld 3o}

A71% 22 e AT AS5E DC As2 A/ fste]l A3 o
o] =5 AMEEH, FE £EJ|(Schottky) THO|EE AMgsled, Z2H
I

of AutE AsE A7) Al7|e wet E e B2 Wtk A7 Al
Z17F & W &9 A4S dEE= A7F AV AFel v, &
A7 M7 £8 <t E2e vldEstA] &= 4l Eell w®ldg s}
hRE] S AVF T2 & A /e Fe fgolE AR FAEHEE,
zZyt AAMel= Hy goleert o, AlMe] Xk s M=z Hzbolar,
A7174e] AA A7 22H 9] A HEE9 RSS(Root Sum Square, A}
o] 3ol AlFL)el vl st
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(3) =TEB9 X

A7) 28 e bzl 2= I8 6-1, 6-2914 9 o] z4z}+ 3749
thol & AlX e} AF AT FAHM 37 HolE AAe ME Ao
a8 a 18 6—-2(a)et Zo] Al 709 miniature dipole antennas o] T = H 9]
FTAS el 22t 54.73°9] Ao ® wWidH® FEHIE =t o] WIS F
Aol g Zb ml& tolEe] A #X7F AR T oF AATG
of thall 120°9] $EAE Hole wd3 HEHES ZHA "o 1 A/F3d HY
Z2Ho F¥E SAR SAAAA HAFo] Ank. 2l Alxo] YA

ol =
7174 AFel wdse 28-S AEs7] s zzBo) AN AgS
g g
oAl tole= Hir|e gHS ZEH WAL Fote RgdErh
a" 6-2(b)e A—® (EE A7 5) g FHAE 2183t 3719 &7

=t |
tholZ AAE WA TRl

DIELECTRIC I-BEAM

HIGH-

RESISTANCE

LINES DIPOLE

SENSOR

DIODE-DETECTOR
AT DIPOLE FEED-POINT DIAMETER

Y 6-1. Z2He YR FAE
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yamre dipole ant.
DIPOLE SENSOR \ / /
HIGH-RESISTANCE LINES
o~ P | °
6 =sin (T) =54.73

DETECTOR -
/ DIODE T

(a) TholZ AA 2 A 79 tho|Zo] AWdE %

- Subs mn
/ High Impedance Lines
i
pole

(b) 3708 &% thol&F AAX7F AR A vl
]

¥ 6—2. duk

J6

(4) Z2B9 vAYPAY VA

a8 6—-2(a)8 Zo] tolE FAAH Jdv Ay tgolL=(LET] Hol
A

=)e A9 29 Age AR PR AsE DAFHS

L 5
A, A =9 sk *J%fs}% A7 Aol Aol el vEdd. o
e oldelMe 28 Aol FHERZ FF :
et rEE 5 HAE A7) st ZEH uldgAdel dE B
ZAe g

dRtH o ® fgole=e] DC A2 4 (6—-4)9F Zo] Aw & ds) B4
Eias

V2.
Vcompensated Vout + DC(‘JUP ( 6 - 4 )

DCP(Diode Compression Point : Tfo]2 =29 Ad=3)E o] =E X E 9

116



M6& SAR =X T2 mFE Mal o

A E9-84 V.0 A" F DC Ad#kd Ve,.,S 50 %7F He A F e
S DCPZ A3}, Vout”} DCPeF S uwjo] HAZH(ZIHHEH) S Vout
o] T wjolti(2y 6-—3).

coam
Yoltage F

4 'V-

out

DCF

AT
19 6—3. DCP} RAZTe #AE

dulA o 2 [ow—barrier 2 g

2 £E7 dolese] FFH 28 AL
DCP= 100 mV x|t} olx o g A7|Fe] AM7|7F & Echﬂ/ﬂ SAR%L
o] AARTH HA ZAHE AL WA Fuh.

o A7 =289 wAHY

GAE AL T A2 otdie] 4 (6-5)oX ==7o

5 =3l f -3 A%
P = ny (6—5)
A7NA, B i F Wgere ANF AV, ve AF AE, 0D F
FE AN AS ve] A deolar, e A A e tolE AlA 9
A Was [/ /imy oy, = AG FroAe T8 Ao Wzt
=o dig vidU e ZzB MM vzE Hlgta stH, ol& &3] WA
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MR} E BHBL IIE 0T
(1) A FLAAY 9Nz = Fr7F (124)
A FRFelM el e Hrle =g o835t gttt =ul#(Waveguide) S
AFE3HE olfr v Y EUh
b =93s ARESH WY ARV Ha, AAHE A ARG H2
TS AHE-3HH

(W) AAnE S4E & Ae g3 A4 @y o] 7Hsdttt.

(Th) =spgte] H717F 22H 9 XeHT Hlad 7AM Z2H 4o <l
gt AA71E wgke] oa) FAs e A HE FAIE 7 U

(2h) ZE2H = U E ARV dAge 3 e FHPsEF &o|3HA
FTe T Uk

(7h) 2 Bl Fo957 GAES =33 255 AFEste] IPbE ] AR}
18 M71E d5 vlasty] 25T 4+ o

22 Fu4(1 GHz ol3hoM = =3 =77l UF Z7] "o A&
st7]o EHgo] dojA] o5 thilsted TEM AS o] &3t 2 F34(1
GHz o]’d) oM+ =33 £+ & <H Y (Horn antenna) & ©]-&3t}h, 2248
= Ao g =@ (ks TEM 2)9 A e 22 73S &3l 444
HH, A7|%e] 7Hg #d3 FiEo] A fxgH. 4 AX= AlAe}
Hast H71g Adiol tiste] Hr7FEY. 3 GHzol G el =2 FaFddA =
ZZ B EAE A3 WSt =T Ae HAG age] 53 oy
of that] FAZ F = QlolH, ojuf HAA7|FY wds FA Fe &
A& AME-3HA] .

(2) WEd YA AFE FrF (29A)

i Yol Ao vizte= vfjd oA mRFHeR AR AATGASs A
Ao =N ZAAHEY. E9FS o8 nwZWHY = Z2HE o]&I
WAYHO T FA F IRAZ EFIAY, £ TIZHE o]83 wAHYY
2 A AFE3EHA] 7] vl AgshA &t

Eg#EIAE AR S ol &3 wAGHRHAME bgE S8 (A, JY



S FFoZ A

1

9)e 2Hste] A7)

7] oA Fd k=

H gl

3]

AR 71 Al o)

) ol A 2

Ql'l

o) =
A -

2 o]

o))
N
22

B

Ft.
Z} o
2]

(W) Alre A1 Al719] A2 QA /3 setvg groll o=

.

25 =277

2ol &

o] &1

L
R

) 4] o] A

S

3
ol

Foh

aho] of

B4 %9 A 7@

AR ERE P

o
aT

SES

I

o8

st

of
T6°

)
<

¥

A7

]

=33 (Open—ended Waveguide)S o]&

<

G

o)
=

EEEE

S

7

|

i

¢}

3 7

()

g

4lo] 10 dB

4=
.

AL

& F7)e}

(dielectric slab)

Ao A o]

29} o

K
F

o

oy $H)A10H.

7} TE10

(higher—order modes)E ©o|&& o =2

B
pid

ZO

A7)

]

d

ol %
ol %

g AH BE

O

Ak

ol

K
I

1A

N A=) ol 3 =7} =4

J]

T

A,

+1% ~ 2% m|wro]ojok

L
T

],
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X, v,z @ FH#EY =
36 DA o] (FF ol 3w o))
a Tukd Tl &
b =g 9 Eo
pf DAL A E
Pr D HkALE A
a9 6—4. £ WY 78 =a#g o8& UdE Hrt A

QA Yol A FgTh el AXTAE Ao TEMoA Y

|

Xl
Aok 9A A AE =3hde] A FRoAMe whAE FATS £ AL
Amel o2 ALTHAT zolg 3u) o). Axlo] F5E AL ol
2 (6-6)3 2ol =atw o) & Ag vl AEe Z9gozm 3
7HE o
SAR(Z)Z%E’_MS (6—6)

ay
o
i



2. = 5934 P}
Z2HE 228 S g FHRer dAtske ZIEdo] =EH ook &
o = S 15°0]ske) tALo = 0°¢A 360°7tA F5& wWEkdq =
=g dAA 2Fa 29 6-5 6-6 27 Eo@ R TEM AL o]
& AFEeAel S A H7HE A A¥ FAEAEE BRoFa Udd
aeal Jrpde ol o] Fxaket 2o
7hH) Z2BE =338 E£+= TEM Ao Yo gle e 7S §3o 4
Ay
(W) A71Fe] 2B A A7)0 AAA A AT FEoAe T
of Z2 B AIMFE AAAIH.
(th) Z2EE xFHO JHHS FTAHORE 15°0]8ke] tAS=E 360°
EERE=S
(2h 2t AAE, e BaE 471 ARl Wil BoEE, S48
PAGOZHE A AT EASTh
| |
[ [ Robot
Robot Arm | J
(Probe Holder
| Power
i | |_Meter |

AA L=
£l A= AA UYFolae] HE Zololn,
B =FHHAA EE p = 1000 kg/m3&E # 2|3t}

Probe—_;f

Waveguide

; - | Signal
L Ampllﬁer|—‘| Gen?arator
 meng sHez 4% = 5U4 BUE A9 A
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Robot

—

Robot Arm
(Probe Holder)

Power
i Meter
Probg—e
= Altenuator
/ il and Power PC
547 Sensor

Signal
Generator

TEM Cell or
Waveguide /

Attenuator

Amplifier

SAR A 2He nEste] 2AYS Z4eky) Bl ZPeRTt v
Ad & vk oM ZEn mPe AR F SAR SPALYY e

R AHg-sted 1g B 10g H
SARZE =%t 53€ 1g =& 10g ¥ 7
o] 71% SAR @ (HEIQ + 10% ool AojoF o},



M6& SAR =X T2 mFE Mal o

& 6-12 7% thol &

2+ 212

@

JAol=

* PM: DI=I0IEl

2

@

Y 6-7. Al2E e HAE A A=

=1

SAR gkolm, 1 W 441y

3 BHE 2o
o=z A3t

AA el digk a4 <1 (FDTD) 71+
(normalize) ¥ Zko]t}.

X 6-1. Al=® A5 HAAFY] 7]1F SAR#

Zams | 1gSAR | 10g SAR | SFE 9 EeiolAel jﬁ?i’g ool s
[MHz] [W/kg] [Wikg] 2= SAR [Wikg] s AR“[W/kg]
300 3.0 2.0 4.4 2.1
450 4.9 3.3 7.2 3.2
835 9.5 6.2 141 4.9
900 10.8 6.9 16.4 5.4
1450 29.0 16.0 50.2 6.5
1800 38.1 19.8 69.5 6.8
1900 39.7 20.5 721 6.6
1950 40.5 20.9 72.7 6.6
2000 411 211 74.6 6.5
2450 52.4 24.0 104.2 7.7
3000 63.8 25.7 140.2 9.5
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A2d SAR &3 Z2BH nAFEE EF oHdH AAZ AF

—

CBFE O|HY AAF AF AMEH Z2Ho 74

ol HexE AZAPE thgFg SAR S8 & ZR2EHES 53T
HE oHE S A BYE eSS 2EtES § .
yE 785 2 AEAME Z2dolth 3F oHHE
gk AP A ZAPEZ AMEE= 2B o] HE H(Connector Pin)

Hjgo] Aolslr] wEo o]2 &3 slesiA AZds= Aotk o3 92
= FES Z a8t A A=A AHI™E 6-8(b), $E&)9k B A=AHZH
6—8(c))el SAR 548 Z=B7} A& s80] 753 o|fEE 742 1714

%
o
x M
Eu&%
- T
=5
N
oﬁm%
BN ol [T 3o
P fo Lo

i)

fl

AZSG (2™ 6-10, 28 6—12). 283 E3ol= A A ZAF SAR =3 A
"o B A ZAFe] SAR =3 & ZTEHE 283l 28 wFL AAF

Aot 3 6—2v AZAPE Z2Ho] 545 Yehdth

: AXIS
DIELECTRIC BEAM PLASTIC
SLEEVE
HIGH-
e e DIPOLE
SENSOR
1
SENSOR
) : OFFSET
N
DIODE-DETECTOR PROBE
ATDIPOLE FEED-POINT | DIAMETER | TIP
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E 6-2. A=A Z2Ho] 54

-2 AAL =2H BAl =25
Dimensions 300 mm 330 mm
Tip diameter 4.8 mm 6.8 mm
Dipole sensor length 2.5 mm 3.0 mm
Sensor offset 2 mm 2.7 mm

2. L EF oy9¥H AF

¥ 6-32 AFAE 2B APin) 748 L vlE A4S RoFa o
AHE AFHHEES AHEAE, A P2 Ao]=(Case) AFLS FFoFE
NC(Numerical Control) @& 7}[&ste] YA =5FS S}ﬁofﬁ AAA A2
BlZEo 2 NC 715 3ttt Al=d o & dd=s & 649 2T

¥ 6-3. AFAIE ZE3H 9] HA(Pin) 774 2 vldE &4

- 2 Pin = Pin Hid d 27|

A H[Z=A} Male 9.5 mm

B M|Z=A} Female 14 mm
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% 6—4. TZH wAHE AT oYEH AEA=
T = OfRHE| 1T

AAl ZZEEHE BAl SAR =3
Zdlof| M

BAI ZE2HE AAl SAR &3
Zdlof| M

Y 6-9% AA} SAR SAAI=HC] BAF Z2HE A8 F e oW
o] mzEoln, 19 6-102 AA AP HF oJNE Y HAHE mZolr}),
a9 6—112 BAF SAR SAHA =" AAL 22 HE H8T F e oHH
o] BEFEoIH, 11 6-12& A AE EF olHEHO SE4F EFolth

(b) Ol EHEI2| 5=

(c) 211 (d) 2Al 2

29 6-9. AZE EE OWUE (AX} SAR SHALE 0] BA} ZRHE 2 §)

nt)
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HZ T

--ww'—- - ; AN SAR ST AlAH

2% 6-10. EF oJHEle] FAE WAL} SAR ZHYA|2E0] BA T2HE HE)

(a) O{EIH 532 2%

od

(b) OIEEIC S&

a3 6—11. A2} AN E(BAF SAR A A|~H o AA} T2 H E % Q)

rif
B
AN

ANt ZE2E

HAXE
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AAFS] SAR SAA| ="l BAF 22 B7F 580] 7leslE s EF oJHHE
Agstd ZEH wAHS A 2 22 EH wAo] AWE HA=
AE AFs7] st Al=H Ades FAE AAsAT. 2" 6-132 AAL
SAR S| =Hle] BAF Z2HE &3 EFolth. i F35 g 1.8
GHz tFAwt AAEtAT. 2F oHEHE A& =28 WAL A1dd
713 5 ZEH wAFHS A& aga wAHZ Y A ARs
AR EFE 7| (AFGAT LA A|2008—1635) oA AL Y= 715
LT R\ R S S AT B R

AAL SAR =& Al AE
BAl ZR2HE X8
T19 6-13. AAF SAR Z4 Al=Hlo] BAF Z2B 5 A8 B
A7 L2 B+ £EJ|(Schottky) Thole= HEV|E 7|Hlo =g 3, =
&

AE Az} 2B £8¢L& RF =& T oJEs= E =+ E29 vl
% of T ZEBE = AME Hudte AFAH HEHS Tt
 tolFE AMER FAEY dow, AXE Atolddle thol
T A7Ee A A7 AR As @Y AFES
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02
o
|
il
T
El
02
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i3
[
0%
e
-4

(RSS, Root Sum Square) .2 A4tk 18]al thol = ¢ 549 AF
WA GAoA, AA 29 AYS FSste A7F AR Aol Hool
vig gttt 1 W19 o] el e 8 Mol dFFHEE T2 Moo AFs)
7F a3tk 3 AlX S ol Afo]o] ARG @ Wil ZF AlX =
o0& AEE 7HAA @ WA, AFEFAAY el =9 k=H(DCP
: Diode Compression Point)S A&3te] Z2H o] AFAHS FH3. thol
e9 #FHDCP)S ZAAst7] < SAHAWHS 4yEd, AA, 1™

f—d o

6—14%} Zo] DCP SA S H AHlE a3 =4, 74 4rle A&
AL F&3] NS Ao AA, A5 EA 7] (Signal Generator) o] F3+E
1.8 GHzZ HA3t3, RF 85 A5l d8¥d = (Power density) &
1 mW/em2 7} H =5 (9] v Bl (Power Meter)ell 19.3 mW7} =5 git}).

ol =3 el 1 mW/ene] AEDEE FAA = dEdg e Arke
oo 2 (6-7)& o]&3te] T3t

_ab [, _(_c ¥ B
P=3 \/1 (—Qaf)Pd (6-7)
o 7] A, abe =yl o] v

c = F%, 5 3 X 1010 cm/s

[ e Fae

Pde FAEd=

% Sol, AA ANAFHAF(18 GHool tha YW S Azka) ww, o)
ZF v E= a = 10.922 cm, b = 5.461 cm, ¢ = 3 X 1010 cm/s, f = 1.8
< 109 Hz, Pd = 1 mW/cm2e]t}. o] S2ZHrEH &S 2] (6—8)0l thd3std, 4=
A™e 193 mWoh Bok agn A@snd she Fueidel ute =siek

A717F v27] Wl A@Fgrgduit JdEd1dE S =24 A 8skt
JUA, 19.3 mWe] RF 283 7|Fo =2 sl vre S AFEH X3} A
(saturation)”7} dold w712 2 dBmA ®H3tsldA] AH AYS =H3)] 7|2

stoh. oA A, Z1digke] Avlo]l S E A FAJES DCPire =z A3t
A" DCP+= 93 mVZA DCPE H&3F 23 += 19 6-159 #}

o)
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Robot

Waveguide

— [ signal
. | AmpllﬁGFI_l Generator

a9 6—14. DCP 53 g =

10000
o
g 1000
=
E 100
=
1=
e W -
== =
1_1'\_; L
e b oA
e 7 1 =
£ H-H
= 00 = _é:
5
=
oy le¥e]
Fam 0.001 001 0 1 10

Power Density in air [mwW/cm™2] at 1.800 MHz

| Measured —s— Preferred Value |

100

a9 6—15. DCP A 23 (DCP=93 mV)




M6& SAR =X T2 mFE Mal o

A golE AlAe] E AL 4 (6-8)dAM Z2r NgES
AR (9} rH)E EZ s, A FIFoA] trolZE Aol Ao wizk

I ZFE A Z2H AlAe] "HiztEe] tis wid e xZ =
U7te ¥, = WH3AS(CF : Conversion Factor)E F317] ¢
SgoZ 29A 7 Aok F AL ool 2 (4—-2)0A =E3.

o 2 e
b fo X

2 _ : 2 _ : ()
[ =2 JEl =27 (6-8)

i=1 i

o WE W= : GHz th el tigt =78t
AAEA 7] w 2ol =a#H(WR—430(EIA))S AHES

A}
TR =4, ZArlY ddS Al FES] Ao AR, 24 A4
7

1
A gwEY. AR, TzBE 5° Ao = 365° IHAIYIH A=
=

(detected) AtES SAHTT LA, SR ol 2 (223704 D)
7P E=A 588 MeE Ajtete A NAEs dev AR w3kl

Ao g8 WMRE 845+, 7
CH1-e 2.1619 [uV/(V/m)2], CH
[uV/(V/m)2]E A

s BAIAS 27} A mEve WAEgS Hgse F 5U4 S
=
=

155 ]

= =
193 93 mVe] DCPRtS &g A
2.271 [uV/(V/m)2], CH32 2.4069

\}
rlr Ni

e dAsa F9AE Avn, A, 1Y 6-163 2ol 37
TR BA, PGS ABL An FES DANG. AA, 2 AA
EoAAs FRE A7 RS 27 99 =9Be 54.7° 71E7)2 AR
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to |t
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oo P2 N = N

HA gEgh AR, =
FTAoz 360° UM = jre] Fgw
ok g Zeege AR g Hushs
el X =389 Arge A7E 360° 3AstAA ZHstn 7
gel A7le] s Rt o °
TAYES o] Fofof 3, X FALHY Holrt THA A
T2 Ho & TS BT F Aok F

ol Al /e siEe] 120° AR F
gkl 12jar 1.8 GHz
dBE ®lwH A3 = LA
WA B 0.2 dBelW)).

2
o ™
N
i)
B>
oo 80X g
2 fo Lo omk f Lo N ooX o

o
t o
o
ol
%
o,
=
o
o
&
o
o}
>
o
=
o
:‘/
+
o
}—A
o

o

Robot

—

Robot Arm
(Probe Holder)

Fower
J Meter
Frobg—=
FE=y Attenuator
/ | and Power PC
. 5' AT Sensor

TEM Cell or
Waveguide P

Attenuator

Amplifier ——

Signal
Generator

9 6—-16. T2 Ho] 9izte 2 Suky

A
o
o
z
1o
-
ox
b
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a9 6-17. Z2H ] = S S=HAH(f=1.8 GHz)
]l d YoM s SHCEA)S HHE ZAA A L A7
o FAHAS 9 }04 1.8 GHz W9 =& APG/MWE =33 (Upright—
standing open waveguide)S ©]-83Ath AHNLE =32 18 6-2074

o] m=yihe] SiFEo] AEo] lon, =yt rol= 1.8 GHz thee]
JA M zA e HA7AHFE 7HA= QAE Ao oju A FAFAA S
Zol= HE Zol(Skin depth, §)¢] 3u} o] Fo = 3l =y@Hoz HG
= Aol AA mHAA WALEE A E FAIE 5 UA ST

1

6= [Rel|| ()2 +jouy(o+eoe,) 117! (6-9)

.M%Ok%JnmﬂM,Eﬂ%uwlﬁﬂﬂ§@1
Shoh. 1 ar ARESE BYRIA A H7]H
=1 37(18(Hﬁ)ﬂtk'§ﬂ]16 GHz2] A
P2 3 659 2on, A 3= £5% ol
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o]ojof . o71A, ere= AdlH W& (permittivity) 0], o H7AE=
(conductivity)°e]l™ pe F A& (permeability) ] t}.

3 6-5. 1.8 GHz tjeje] Rojx2] FAF AAle] 724 54

F 1t [MHZ] ot REE(e)) 7™M == (o) [S/m]
1800 40.0 1.40
d Yol XY 9ItE SHS 93 A=EY FAALe 19" 6-18% Zrh
¥ 6—18o4 A=H FAEY AH/NLE Z=uded AMgEHe FAAS
(dielectric slab)2 AFH <4 A2 FHE& 50]35, <4 BAE 0.059]38}
o] AMAS AMEsle] Ero R RE Agxe AHEES &4 glo] AA FA
A AGE F J=F stAof gt} 7| AFEE FAAFY] FHES

3.30]9, F7A& 25 mm(1.8 GHz)o]t},
=3#(1.8 GHz)9 @iz =78 dwrd, 727F 109.2 mm, AlZ7}

54.7 mmeo|t}. EI =utdte] JH HHLE 24 dBmOE ItF o wiAlEA
£ —-9.33 dBo|t}.

m Attn. . - Attn.

Amplifier LPF
SAR Probe
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Meter Meter

- *____Dielectric
Slab

Directional Coupler
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H6Z SAR EHE Z=E mXuh May oif

W WellM e ¥izte SAH-A=, A, 1.8 GHz Wge] A714 545
7HAE QA FAAAE Tulde] Aol 15 cm o]4do] HEE ALtk EA,
Z2HE ‘:ﬁrﬂ-"% A AAx =y = 0)l FETH AR, =xtde] =
£ RF 232 24 dBm(=250 mW)°] S|=E o} Ulx), Z2H7} =ugel
FAAT SIHANAMFEE z=522Z 1 mm FFS=Z 60 mm7Z7tA] o] & A 7] HA
zZt Ad YoM ST F(mV)e TS 7SI S & AR si4A
=N ARE Z2n AAe] E% AWAAY] FIEZE offsetye 24t
(Extrapolation)< 3t z=0 7}A|¢] Ad(mV)S Tt oAlA, SHE 4
#HE o]&3te] CF(Conversion Factor : " AlF) ks AL

e Ul A Qi WA ool SARGE okelel 4 (6-10)F
o] &A F+& 4 Aot WE A5 (Conversion Factor)= 2] (6-11)] 2]
(6-10)5 Hdstd 7 5 ATH(A (6-12)).

4(waipbur)

_ —92z/ N
SAR(z)= pabs e /9 (6 10)
SARG) = Zogpe (6-11)
ocabdB _
CF= 1P, — P (6-12)
- f(Vy)e AR/ A% (g o)A tolex Ax AL (mV))
o] A¥s
— nie A FAY HolE MM A A=[ wv/(Vim) 2
— 7 B Af FAA) Z2r AdMe] zhxo] thd v ujo)A
o] 2 H AAM9] = H]
— ab = =3#e] @H
— Pfw = =3¢ &0 A9
— Pbw & =3O ZHE O] WAL A
— 6 = &4o] = AA HFe By FAGEF o))
— e Ot Lt
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— p = 1000 kg/m3
— CF & H&AS (7))

AlArE CFgES 3.13850]H, 218 6—19= TEH ] CFE F &39S w9
SAR®] sk SAH3ES ¥lagk 1ol

f=1.800 MHz, Head tizsue in waveguide

60 £
‘\

—: 510 o

: %

£ a0

£ 30

g

# £

i

2.0 Tl
'-.___“

Q 4 g8 12 16 20 24 28 32 35 40

=z [rmm]

| —a— Anabytical —m— M easured

29 6-19. CFE A83 vl ] SAR sl x]¢k 44 23

zEH wAol & HA=AE 217 ¥ste] SAR
2" A% HAAMSystem check)E AAISIAT. Al 2=H]
i 1 W2 Ayrsld bolF <FEHuUE AEste 1g 3
= ZAE SAR @& H3EFS £ 10% ol Aoiok
AlFdxz1S 2AHEd, AlgFggs 1.8 GHz vt AR om,
AA FAF A= wE AAE AFEISAT. BHF RoQIAe] =7
mm X 200 mm X 180 mmeolt}t. 283l BFE Yol&E

QtElUe] JdALHE 2 24 dBmeol™, 1 WO A73E #st] S E kol
4] & 3ty Al=H s A HREE HlaE STk 1" 6—202 A =H
s HAAFE 9% FAHZolH, i 6-62 Al=H AT #HANY Aol
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e
a9 6-212 A=Yl AT HGARe] Ao sk
6—22+v 49 ¥ 250 mWY o] SAR =% E 314 (Report) °|t}.

Z: - Y
;4

WERE FAA

e HEIE
\x\\EEH

N - EIE

HAS HEE

SN
== 20413
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(;@ * PM: THDIE]

a8 6-20. Al2E S 70Ae] AR

¥ 6—6. SAR Al=H d5 @A 23
=XE=l 1g SARZL . -
= =EZ Wik =X 2 XK %
T 24 [W/kg] [W/kg] I'( 0)
1.8 GHz 38.1 37.9 0.99
% EE SARZI=2 1 W AL Moz HMtsh(normalize) E.

i
i
H
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X & SAE0) 7|FE o

SAR Measurement Repart

SAR TEST DATA SUMMARY

Simulant Liguid : Head Ambient Temperature (°C) 21

Dielectric Constant : 401 Relative Humidity (%3 :
Canductivity (S 1.37

Phantom Model Flat
Test Date 25-Mov-09

Place of Measurement : RRL

Measuring Equipment ESSAY-II

DUt Prohe

Model Dipole Model ET3DVE
Power (dBm) 24 Offset (mmj : 2
Frequency (MHz) : 1600 Conversion Factor 314
Serial Mo,

Dty Factor 1

Reference Point SAR(W/ky) in Medium

Before Scanning : 917587 After Scanning : 917821 Dorift +0.024 %

Measurement Result (Wkg)

Averaged 19 SAR 9.488 Averaged 10g SAR : 4.815

Hotes :

I8 6-22. 48 AFH 250 mWY wjo] SAR =4 X 14 (Report)

A4ad A&

mepe Ao 54 AAAE ok F9 s vz wgolth. o7
M webe ZEpe wge oA wAel obd AZECIHI w

Ho=z wHgS Fal Z2Ho] HMIASF(CF @ Conversion Factor)& F3f=
A=N

ZEu AN FENE dehie olg 737 A8l s wwe w7t
A7b ek A WA 3
&

waveguide)S 9]

| glow, TE s wd el

o
AE o]&3 &% Z=Z H (temperature

A717 M7 &= s Alole #
probe)E& 9] WHol ok &

Puge AL
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SA@AEE O B AP SAR T2 B ZFgo] Jheds #dsdern, oH3g A
H}5 FAshd 54 SAR SAAIEHC BGGe A LHe] Z2HE A8
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