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SUMMARY

In this study, we analyzed and investigated the IEC/TC106
documents relevant to measurement and calculation methods for
assessing human exposure to EMF in the low and high frequency
range, and suggested our opinion for the document under review
process. In addition, we also studied the policies and recent
activities of IEC/TC 106.

More specifically, regarding the measurement standard in low
frequency range(power line frequency) measurement methods for
magnetic and electric fields of domestic appliances with regards to
human exposure have been investigated.

In the low and intermediate frequency range (up to 100 kHz),
calculation methods of induced currents in human body by electric
or magnetic fields in low and intermediate frequency range have
also been studied, which are based on very simple analytical models
of coupling between external fields and body.

For high frequency electromagnetic fields(9 kHz ~ 300 GHz), we
studied measurement and evaluation method of EMF with regards
to human exposure, including a number of representative cases.

The results of our research would lead to development of EMFE
measurement technology, protection of people from EMF exposure,

and more strong international competitiveness of domestic industry.
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80174 ¢].
— Project Leader : M. F. Deschamps
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- Stage Document Date Target Date
- PNW 106/5/NP 24 March 2000
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J HA} - Vertical standards or Technical Specification

(product and product family standards)
O Project 62233 @ A =F ¥, 777N T AT A
717 R A7 A,
- Project Leader : M. Alain Roux
- HISTORY OF THE PROJECT
- Stage Document Date Target Date
- PNW 106/4/NP 21 January 2000



- ANW 106/16/RVN 15 September 2000 15 June 2000
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- A2CD 31 December 2002
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- Project Leader : David Baron

- HISTORY OF THE PROJECT

- Stage Document Date Target Date

- PNW 106/25/NP 25 January 2002
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- 1CD 31 December 2003

(4) WG 4 1 54 &zo] o8 D= dAx71d 2 SARS 54 HAF -
Vertical standards or Technical Specification(product and
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- Stage Document Date Target Date
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- 2CD 30 September 2002
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- Stage Document Date Target Date
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to electromagnetic fields from devices wused for Security,
Anti-Theft, Electronic Article Surveillance (EAS), Radio Frequency
Identification  (RFID), Asset/Item tracking and monitoring,
Telecommand, Control, Telemetry, and similar Short Range and/or
Low Power Radio Devices, in similar applications over the
frequency range 0 ~ 300 GHz)
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- Project Leader : Ch. Verholt
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- Stage Document Date Target Date
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O A1 A E(106/20/NP, 106/23/RVN)

- A& : Assessment criteria to permit evaluation of compatibility of
electrical and electronic apparatus with standards for human
exposure to electromagnetic fields (0 Hz — 300 GHz)

AxsE: A=A, AA717%0 Hz ~ 300 Gh)e] 7] 2 A=A =
AR s AT A=

“Q =
Z Sk XA
—1 d
=4 Ao

o WG59
- A e AET EZeo 2FH A ¥ EE AFA fHet
= AxPdAE AT AF 27 AA.
o % CENELEC version¥ IEC versiono] $HA| #37t= A<
© CENELECY 9%
- FAHE d@hHE UAPE AAGEESt 32 5 ymA AP
[ECAA 3t== &,
% UAP(Unified Approval Procedure)-f+4 & 7| E41 % 57| 7(ETSI
. European Telecommunications Standards Institute)ol A =}
g3l= ¥+ 524320 NAP(Normal Approval Procedure),
UAP(Unified Approval Procedure) % AUAP(Accelerated
Unified Approval Procedure) 2| slv<l.
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- "standard”"&#}= RES F ¢
O & uHpfrojof g
o : guide, guidelines, publication, document
- "standard" &= ¥ 3o A WAHSA, TC1069] & HlofoF &,
o “Emission” ¥} "exposure”’°l] #3+F =2]
- "Emission”%o] product standardsol A 412 4+ AL
O “SAR value”o #3 =9
- 3] 9] A A E7} SAR test B o] UG
— 722 cell phoned| A &= 717 tt& A7t ©5.
— &, EMF standard®l] A uncertainty”7} 30%
(EMC standard®l 4] = 10dB)
o CLC(CENELEC) report, R 106X-001 Guidelines
— Ao mRH e A== #d
o IECO thgh ¢ aALg)
- stue] ViAol gk Ao wA Al 7HA TR ZFE T Y
= basic, product, generic standardE A #Hs == A3
- z}7] TC meetingol| A A <¢tal7] = g
o APdA
- 2002d 5¥€o] CENELEC TC 211 document”} ¢4 W
2N Adate] 7EEH A BEAAES A DG A
- 2002 10€ 4] A3 oA ol IS (AHFLA/ L 5=
o]l TC106 3]l A HaL,
e AEH WG memberol Al 3] &,
- 2003 3€7HA] CD %<& WGOlA 2HAdste] 3.
Target date : 2003 6¥
o ZAYg 2 FH(106/20/NP, 106/23/RVN)
- Z31#3e CLC(CENELEC) document

kT
e

- Scope, Normative reference, terms/definition, 7} <&
— 106/23/RVN¥} &<,

- Compliance criteria

— QWAL J1E WS AFeha QA
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P
lo
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5
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=2
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— =33 A9

- 6% (AFAE B #E - BEEAHE YES 74
— T2 WA Y], QS

- 8% ¢«
— T2 7hsd AtAlete A
— 32} ¢ Sanden(W] € =, phillips)

i
— uE A5E FHAASHA AET & 4
— T2} Spreitzer(5 <, bosch)

- Zhe] A &Y, [ECY

TC106 meeting
\ | |

| | |
2002 20025 2003
New Draft EN

e

rJ

dEA A4

o IEC/TC 85 106/18/CD

the international draft

- Measurement and evaluation of high frequency(9 kHz to 300 GHz)

electromagnetic fields with regard to human exposure.

o CLC Report R014-001

- Guide for the evaluation of electromagnetic fields around power

transformers.

o ENV530166-1

- Human exposure to electromagnetic fields - Low frequency (0 Hz



to 10 kHz).
o ENV50166-2
— Human exposure to EMF - High frequency (10 kHz to 300 GHz).
o EN50360
- Product standard to demonstrate the compliance of mobile
telephones with the restrictions related to human exposure to
electromagnetic fields (300 MHz - 3 GHz).
o ENb50364
- Limitations of human exposure to electromagnetic fields from
devices operating in the frequency range 0 Hz to 10 GHz, used
in Electronic Article Surveillance(EAS), Radio Frequency
identification(RFID) and similar applications.
o EN50366
- Measuring methods for determining the magnetic flux density in
the space around household and similar appliances with
particular regard to human exposure.
o ES59005(H 3])
- Considerations for the evaluation of human exposure to EMFs
from MTS in the frequency range 30 MHz - 6 GHz.
o EN50357
- Evaluation of human exposure to EMF from devices used in EAS,
RFID and similar applications.
o ENb50361
- Basic standards for the measurement of Specific Absorption Rate
related to human exposure to EMF from mobile phones (300
MHz - 3 GHz).
o IEEE Standard for Safety levels with respect to human exposure to
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.
o ENb50371
- Generic standard to demonstrate the compliance of low power

electronic and electrical apparatus with the basic restrictions
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related to human exposure to electromagnetic fields (10 MHz -
300 GHz) - General public
O 61786
- Measurement of low frequency magnetic and electric fields with
regard to exposure of human beings - Special requirements for
instruments and guidance for measurements
o ITU COM-5-35-E
- Draft new recommendation K 52 - Guidance on complying with
limits for human exposure to EMF.
o ICNIRP Guidelines
o IEC/CISPR 11, IEC/CISPR 14-1, IEC/CISPR 15,
IEC/CISPR 22,
o ETSI Guideline TR 101-870 V1.1.1, 2001-11
o CEN/EN 12198-1, CEN/EN 12198-2
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= 9933t 9+ Evaluation of compliance to limit F3o] w3k 7] 1%

S A=k, 713 W8-S green sheet® 2FA]slo] Fhof=to] vl E &}t

ok TC106 3]9] A7 -8
) 53839 Y e

®eolo 2002 1% 18USH 11¥ 20U7hA v FAXF o ~7}e
o] 24 IEEE Centerol Al 713 ¥ 2002 IEC/TC106 %A E%3] oo
Aeto] #HEFEorY] =A 2E3 T3S otstal, dEtEd A
of tiall =olstdth IEC/TCI06 39+ g AA =& AAHE =&
g Gt g sARES AR LI EA], 1997d 7ol Al
Ax] T 10€ FoodA 1 BoAo] AAH AR VL=
TrEolxom, 2000 10€e] EEFHEA A eyt MF A



IEC/TC106°1+= 570e] WG7F glem WGlelAM = ATt (0 Hz ~
100 kHz) A7, #7173 2 F=Ad79 34 2 A 3ol g
Basic StandardE tF1, WG2ol A &= 54 g dALdd o3t A5
g A7 2 A1 4 W gk EF(Product ¥ Product
Family Standard)g& W52 At WG39F WG4l A= 242 a3t o
(100 kHz ~ 300 GHz) #=}71% 3 SAR(HAASFF&)e] 54 2 3
7} Hw‘oﬂ 3+ Basic Standard®} Product ¥ Product Family Standard
0}3_! AL, WGhallM= A Fa g w2k F7F Wyl
7 (Generic Standard) A4S H93sta At
slojel= g, Hl=, dE, Y, 292 T 10 Jf=el A 259 o
sto] WG1, WG2, WG3, WG4, WGHe] #+3F wA12del tist =
SFATE 11¢Y 18¥dlE= WG49 WG39 Project Team Meetingol
AL, 119 199+ IEC/TC106¢] AA] 397 dglom % 1 A
671k At abAl 170e digh dxet =97t AT 114 200101] i
o] A4dk fjdow A&d WGHO 397F . w¥ IEC/TCL06 #
A gl A= 53] IECSF CENELECS xwetel st Ak e =
o 7F A, 2002 11€ 149 AZ ¥ IECS IEEES] Dual logo &4l
ek 2707 A9k IECeF IEEE 7 7139 ¥4 1 59 #4 o4
o2 oHd [EC vl U]j—#ﬂ FFE S 173 278 2715H 9
ro® F 7|9e A

o]
=

b ) ml
o
(T
E
1:1:1

o
@ A 1x

pacs

[}
R84

AR S Qe e T 2
=]
RUN

HU
o
ol
fass
o
=
KO,

duetdlde Zyistm, ETRL AstdFa0d & 4] #4s
Rom, Az oA Fh=o] 7} FFol tigh o] oAS AFIEI L
o WGH 3o = A CD Y52 Generic standard to
demonstrate the compliance of electronic and electrical apparatus with
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ofsfo] Y5l 2709 Ao Wi Bus S%oH,
T TAE e Adgr7lel HE =EF FrHEl

e A vk

2) EFse N HAT 2 Az

SRz E7
e RIS

7H WG 1
o Statusell gt i F FAH g FaAo] FAHALH, FH
el s o9 Al & ZRIVF tigh Aito] Wike. FAHAEZEE
S oA9A F A/ issued.
o safety limito] ZH3A oH = Hrlsts= Akl dxjo] &)
partlel A v glow e e FAdA ] sl At

wo
5

documentol] w3t FHo] A=

A document® 7]& W 1A 2 changedt:

comment”} AR o w]=to

A Aerstgont

aHskA] eFskoha ®argk o Fato] |l digh ool Bk,
sophisticated human modelA}-§°] 7}F& % &3+ comment%.
o Part 2(fundamental standard)
- coupling factor k2™
- =43} simple calculation¥}2] H]xl
- coupling factor k& AA3= Wiol wel AlFs agajof &

Aolel s ole] Yhat w=o)7} s
- finding method

- modeldl] e Bt S (USAdA A7])

- 7be ¥ ARbA QL ALl diEl M nHE RS

- 106/27< 3 E3stal )i CDVE At A
- meeting : 10/12/02

o Part3 717 w=%9] analytical model?]

N H-.

el =

12¢

meetingol| A Bt} A3 =22 Z <. Analytical modelel] t]gk

CD71d.
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W) WG 2

o Magnetic field measurement method 2
- aLzato] s FAleA f &
- Broad band meas.
- Line spectrum meas.
- Simplified broad band meas.

o test condition¥} coupling factorel]l thaf] H i 2 =9
- ICNIRP limitE AF-& 3% coupling factor o

o 1 level °|A Meas. of Magnetic flux density (Broad band
meas., Line spectrum meas., Simplified broad band meas.) Z ¥}
o] level 2¥-AIo A coupling factore} B4 st

o Milestone

- 2002 79 CD, 99 comment closing, 129 Next meeting
- 20033 1¥ CDV or 2nd CD

th WG 3
o AA IA| Yol of

3
2
=l
)
39,
'/
lo
)
M
i
gl
(e
lo
52
o

Zh) WG 4
(1) WG 4¢9% : Kathy MacLean
(2) A= dE =9 =154 National Committee 4], 94 A7)
(3) WG 4 Membership®} ZZ o] tjs] HE
P WG B Z2AE "o A gk =47t e, WGl =
ZeAE g A4S 9% +99d37 A i
o7/Mel ZzAEH. 9, 377} NPEA o
AW 7lsEAd dE7tRE A8 EH, 4 =9 National
Committeeol o3 WG WH 2 AQGHAY 284 &S F=
CErH WG W E B 249 National Committee©] A

KoN
=
BE AGEY. gebd o5 94 ZzAE "ol PHd FE

mlo
i)
>

A] %=
old 4= Q. oy 7t e mgl WG Membership list
s MA"E = dS.



(4) WG4= 7% 49 WGEYIEH, ZZAEE meetings =
27 =& [EC web site?] FTP siteo] thal ol @] Zo]3}
Hdol A WG4 FTP £ #d b8 WGIA®E & F =%
stal, thE WG dAE & A=F st A A eHet
(5) WG9 high frequency “dA1¢l 100 kHzo] Aol ta] =271 AU
=dl 100 kHzZ A= sto] =diA7]7] 3 22 AF ol
el A= WG 49] scopedll 23 o]¥l #ofe} future works <
g AE7tE 2
o v FaF 9o s Z2AE HolX= AFaa i

=
o] aFoRREH WE/E Baw T
(6) PT 62209 B 2 =<](M. Meier)

2]
- FABAVI7IZEE S A7) (Radio fields)oll ek A =
= H7HRIARD, A =T, dA})
- 30 MHzollA 6 GHz F3t oA o]swhd7]o] ik
SAR =4 d#
o 2002\l Z2AE 92 1274=, 209 0] FAste] 3xkd 3o E
7tReH, 20709 M E A S
o Part 1o thal] 1270=rell A commentE & E=dl LREA A ALE
o] 327)0] 1, editorial A o] 1057) o]w, s+ E3tslo] 5=
o A 71&4Ql FiolA 1047 comment & 3%
- 58 comment W-&
- IEEE pl15283} x3}& o]FofofF & A
- W& specification
- $-2] 2l (post processing), A 3tell thi =LA =
o Part 2
- 3 MHzolA 6 GHz Y4 Two way radio, Wireless
palmtop terminal, Wireless desktop terminal, Wireless
body mounted deviceso] 3t SAR #H7} A=}

- Technical import : multi mode transmitter, multiband
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simultaneous transmitter, palmtop with integrated radio,
wrist-mounted devices

- S EA AN AY A dE ey

219 2.1 body mounted devicesol] gk &

>
E
o

- 30 MHz ©lste] Fupsroll tfgh 2] sty BaA

- 900, 1800 MHzel A face® frontel]l A}&=E body liquid 3
Elaslh= IR

- o] gl modele]l Hotol = (ex. F47
: Dr. Chou’l AapAT-ael A Eofl gk 439
Hom KEESAA SxEASS A%

- Part2¢] Timeline =
- 3-6 GHz, 30-300 MHz specz¢lS 20034 3€7t# 43
-HEHdoeR B A Part 29 AH CD #A4E 2003w CDV

i

)

SRR

adr

E 2004der Hu gloew m@Hd 5= 2003 CD,
20043 2CD, 2005 CDV7} v Ao = o 53

(7) PT62233 X1 (B. Eicher)

o WG 7IA= W& 34 ZRAEV o] U7E wiebH,
Task forceZ 431, CENELEC# Canada®l ##H¥ A7}
U= e A

o EN 50383 : FA A A 2ol thgk 7| A =3 a0 2 RE 9
A== A AR Al7IeE SARS ALty A& 9l
gk basic standard.

o EN 50384 : FAEAA L gk 7] A=k =] A9



S A" 3}+= product standard (110 MHz ~ 40 GHz).
o A7 F A " AEE 8, 59 Meier’t A& 7HA]

1= 9ot dA) CENELECOA AE Fo gy A2
ka3

Mg EHsel AA BAE FusA: Rahu
()

o ¥ EA A= 7R AL rectangular box phantom(800

B M=F A+ Al
o 106/41 NP (2003 1¥ F3wkzh)
- stage 1 : =R Al 2~E(EAS), ¥4 24 A ~=/(RFID) %
FrAFEE A=l (EN 50357)
- stage 2 : Short range/low power devices (Telecommand,
Telemetry %)
Aukl et 2 ]ilel el H7HgW S EFstolofF & A4
- =3 AFgee we Az Pee 995 de ndsa
G e 1 - 23 AYSL AL

|
o}

© FF 29

o) WG 5
(1) prEN50392 #HE3a & 7o

o AEL [EC formate. =

>
N
o
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o
22
o

ol
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S
N
fru
Ol
S
=
2

&
106/23/RVNS Fastz]l= silown, Ao HiE2 IEC web

siteel] A 2HQl AAHE AAVI= 2A.

(2) compliance criteria F-3# 2 433k =29} =gho]

o EE limitt} criteria® cover & F YT EAFAS FA
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(Compliance criteria are one or more criteria that can be

used to show compliance with a defined limit).

xs)

w3l sk=r3} o] basic restriction compliance criteria®ll
A 71A] A5 183 gy 2e BESs FHEES

(]
regulatory different

[S1 RSN

1o -

(National authorities may  state

requirement).
Low power deviced| tfgt o ]34} &
1/2 limit valued] tial] 7Huiciol A= 2 A

H35}o], prEN #4129

TAE BEhE A

2 g § 3 129 FAE UF Erhe Hdoad s A7
stcd e FAE Wrlsor e g, e AelE
Hetglon, o= tAl =987l = 3 w29 e Ay
o] wAAZI7E Foet F7F AL X de] o] Fo] A x| gro}
CD w=A7F 3lgd o o]d tigh A& /M Al

(3) Evaluation of compliance to limitel] 3+ 7|18 A&

o SkxolA o] FEY HEES "I, IFI 7aes Al
Z=3skal, 713l W82 green sheet® 2ZFAste] Fho]=fof wj¥ES
A

1) CENELEC ¥ TC 10674 #=
Dresden @4l 9ot M= F5&H S Ista, 2ol 54
TAMEIECE HEst7lZ Ho] 7] wiiel &5 A= Fxo7=
atat, 57}%?@ okl e HE7F AU @A CENELECH#
[ECS] #}AIF S F2-1% Zo

A}) IEEESH IECS}e] 8% 23 §4
o IEEE Zo]4 2002 1194 149 A14¥ IEEE/[EC3He] &% =1

HA4e o5 dusta, dow st FAEFo] HEE AR
Te =92 29

o IEEE¢} IECTHe] AL 1 &<t 1 SHe=2 95+ [EC
sl w=o FFEE s 27l WA F A HWAdE v
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¥ 2.1 CENELECH IECY #HAIzt #HEA
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- PT62226, body current
26/CD, 27CD
low |0 WG2, LF specificationf] J E G / T C 6 1 ,|Many common member.
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- PT62233, domestic Future split of EN into 2
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standard)
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o |EC TC27
0 WG 5 Generic Standardjo WG4 Generic S. Good al ignment &
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standard R106X
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Ji 0.375507° 4/ m?

max

O] AL 4 Fk: Jimax = 0.374%10-5 A/m2¢ vi-$- FAFSTE A E o=
Q3l, o] g 23 gHy ¢ uir
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-'."

a9 33 Ji = flr] tda=ae] HANAM A e dF 2o A 22X

(H = Cte), Jimax = 0.375%10-5 A/m?2.
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32 7% ol AAd o8 AHHAE ARIF W 22

el TzIel A AT ol the Ax7)3
o) vzl AY Jlsee] 9E2)E bsA

74 R = 100 mm %=+ 200 mm

a9 34 53 AA Aol s AAEE A7 Elde Haa

A die "z=ae] 7pgRte o A0 o Tk R Abole] HA Aol
ok Al Kol "7l vhol tiaiAl A doF Blaste] AT-E vk
- Ao 7P =E: 0 < d < 300 mm
-4 Al AgelA Y =3 0 < d < 1900 mm

= A7/ Aty A34E f8 oo daiAe= d = 10 mm, 100 mm, 1000
mm 3718 Aol A A= AT}
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321 R =100 mm, o = 0.2 S/md 9 ALt

3.2.1.1. AXA3 4

3.2.1.1.1. A8 d = 10 mm
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®RI(QEZ) (1719 dA, d = 10 mm)

3.2.1.1.1. A% d = 100 mm

9% 37 - AF WE A J fzadAg Jo BE

(178 A4, d = 100 mm)

sy v Coarm ni i el o dors
- e

Fupifon v Dok Diasaisg irew

% 38 - HaAe AAS wE AME R AR 2R AR £ X

(170¢] AA, d = 100 mm)
3.2.1.1.1. A¥g d = 1000 mm
tame] 2G| Axtd = AF dxeo BXe fgazadae] AR/

2 | AR A ke,
S Yz Afolel A a7t Ww W4E 7 ge] sAase] Aolxo]
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3.2.1.2. 2 A< Ko Axtd #

3.2.1.2.1. 227129 H4AZ: 0 < d < 300 mm

B — N e P —

ad 39 @Y F3F AddA K #(R=100mm, 0<d<300mm)

¥ 31 49 F3 AHdAA K g (R=100mm, 0<d<300mm)
disk7+A A 2] (um) K disk7+A A 2] (um) K disk7tA A 2 (um) K
10 0.229 110 0.700 210 0.806
20 0.350 120 0.716 220 0.813
30 0.432 130 0.730 230 0.819
40 0.492 140 0.743 240 0.824
50 0.540 150 0.754 250 0.830
60 0.579 160 0.765 260 0.835
70 0.611 170 0.775 270 0.839
80 0.638 180 0.783 280 0.844
90 0.661 190 0.792 290 0.848
100 0.682 200 0.799 300 0.852
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32.1.21. ¢ ¥ AgAY =&: 0 < d < 1900 mm

[l Forenmy e 10T B BT i TR A T

I 3.10 Y F3 AAdAA K #F(R=100mm, 0<d<1900mm)

% 32 w9 F3 AHAA K g(R=100mm, 0<d<1900mm)
disk7+A] A 2 (un) K disk7+A A 2 (un) K disk7tAl A 2 (un) K

5 0.139 656 0.922 1307 0.957
43 0.509 694 0.926 1345 0.958
82 0.642 732 0.929 1383 0.959
120 0.715 771 0.932 1421 0.960
158 0.763 809 0.935 1460 0.961
196 0.797 847 0.938 1498 0.962
235 0.821 886 0.940 1536 0.963
273 0.841 924 0.942 1575 0.964
311 0.856 962 0.944 1613 0.964
350 0.869 1000 0.946 1651 0.965
388 0.879 1039 0.948 1689 0.966
426 0.888 1077 0.949 1728 0.966
464 0.896 1115 0.951 1766 0.967
503 0.903 1153 0.952 1804 0.968
541 0.908 1192 0.954 1843 0.968
579 0.914 1230 0.955 1881 0.969
618 0.918 1268 0.956
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322 R =200 mm, o = 0.2 S/md 9 ALt

3.22.1. &2 7}7&

a9 3.11

=% (0<d<300 mm

¥ 33 @AY F3IF HAAAA K F(R=200mm, 0<d<300mm)

disk7tAl A 2 (un) K disk7}Al A ] (un) K |disk7tA A& (mn) K
10 0.158 110 0.576 210 0.701
20 0.250 120 0.594 220 0.710
30 0.318 130 0.610 230 0.718
40 0.371 140 0.625 240 0.725
50 0.415 150 0.638 250 0.732
60 0.451 160 0.651 260 0.739
70 0.483 180 0.673 270 0.745
80 0.510 190 0.683 280 0.751
90 0.535 200 0.693 290 0.757
100 0.556 300 0.762
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3221. 9 & AgAAY ==: 0 < d < 1900 mm

e T

-

g 312 @ F3 AAgA K 3 (R=200mm, 0<d<300mm)

* 34 TAY F

g AdelA K g (R=200mm, 0<d<1900mm)

disk7A A 2 (um) K disk7}A A 2] (um) K disk7tA] A 2 (un) K
43 0.386 771 0.881 1345 0.924
120 0.593 809 0.885 1383 0.925
196 0.689 847 0.889 1421 0.927
273 0.747 886 0.893 1460 0.929
330 0.777 924 0.897 1498 0.930
350 0.785 962 0.900 1536 0.931
369 0.793 1000 0.903 1575 0.933
388 0.800 1039 0.906 1594 0.933
426 0.813 1077 0.909 1651 0.935
464 0.825 1115 0.911 1689 0.937
503 0.835 1153 0.914 1709 0.937
541 0.843 1192 0.916 1766 0.939
579 0.851 1211 0.917 1804 0.940
618 0.858 1230 0.918 1843 0.941
656 0.865 1249 0.919 1881 0.942
694 0.871 1268 0.920
732 0.876 1307 0.922
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331 R =100 mm, o = 0.2 S/md 9 ALt
3.3.1.1. AlxrA 3 o

33.1.1.1. &29° AP d =75 mm

a9 314 YA doAe AF dx A o Jo By
270 AX, d =75 mm)

e o Comem N gl

a9 315 Ji = flr]: H==9 AR AAA A
EXQN A, d="175

r
= E
r_>i
=)
=
10
i)
i

33.1.1.2. 2299 AY d = 97.5 mm

% 316 - g3 ol AF D= A Jof Jo] B X
271 A4, d = 975 mm)
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el St B Sy )l

a8 317 Ji = flrl: g2z AAA AN 5 AR dro Ay

X2/ A4, d = 975 mm)

3.3.1.1.3. &2 A d =900 mm
3.2.1.1.3(8F 7} Ad FA)AA FAR A oF FARSE ALE A

3.3.1.2. A% A Ko A #&

3.31.21. 229 7712 AdY: 0 < d < 300 mm

Hipim

K
K
LA
K
K

i 1 Ko o] 1] e

Costan oo Bsslwia i thi Soures and tha Baman Glal Jesim|

a9 318 FY F3 AAHAA K #(R=100mm, 0<d<300mm)
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¥ 35 F/H9 F3 HAHdAA K #(R=100mm, 0<d<300mm)

LA HE| eBHE 22lE 2042 A dd
disk7F< A 2 (mn)
e=5mm|e =10 mm|e =20 mmje = 40 mm|e = 80 mm
10 0.094 0.108 0.127 0.151 0.175
20 0.172 0.186 0.207 0.235 0.267
30 0.237 0.249 0.269 0.297 0.331
40 0.291 0.302 0.320 0.347 0.381
50 0.337 0.347 0.363 0.388 0.421
60 0.378 0.386 0.401 0.424 0.456
70 0.413 0.420 0.434 0.455 0.485
80 0.444 0.451 0.463 0.483 0.511
90 0.472 0.478 0.489 0.507 0.534
100 0.497 0.502 0.513 0.530 0.555
110 0.520 0.525 0.534 0.550 0.574
120 0.540 0.545 0.553 0.568 0.591
130 0.559 0.563 0.571 0.585 0.606
140 0.576 0.580 0.588 0.600 0.620
150 0.592 0.596 0.603 0.615 0.634
160 0.607 0.610 0.617 0.628 0.646
170 0.621 0.624 0.630 0.640 0.657
180 0.634 0.636 0.642 0.652 0.668
190 0.645 0.648 0.653 0.663 0.678
200 0.657 0.659 0.664 0.673 0.687
210 0.667 0.669 0.674 0.682 0.696
220 0.677 0.679 0.683 0.691 0.704
230 0.686 0.688 0.692 0.700 0.712
240 0.695 0.697 0.701 0.708 0.720
250 0.703 0.705 0.708 0.715 0.727
260 0.711 0.712 0.716 0.722 0.733
270 0.718 0.720 0.723 0.729 0.740
280 0.725 0.727 0.730 0.736 0.746
290 0.732 0.733 0.736 0.742 0.751
300 0.738 0.739 0.742 0.748 0.757
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3.3.1.22. 229 9AF 0 <d < 1900 mm

—,_FalE

3 En [ ] (4] HE 1 T HYE 188 ]
Fintsnes hatwsan the soaecs sl ihs humsn disk s

a9 319 F/Y Fg AMAA K #(R=100mm, 0<d<1900mm)

¥ 36 FAHY F3 HdAoA K zH(R=100mm, 0<d<1900mm)

. A2A: Hel eBtE 22l B dA
disk7t2) 71 2 (mn) e=5mm|e=10 mm|ie =20 mm|e = 40 mm| e = 80 mm
5 0.049 0.060 0.075 0.091 0.107
43 0.307 0.317 0.335 0.361 0.395
82 0.449 0.455 0.467 0.487 0.515
120 0.540 0.545 0.553 0.568 0.590
158 0.604 0.608 0.614 0.626 0.644
196 0.653 0.655 0.660 0.669 0.684
235 0.690 0.692 0.696 0.703 0.716
273 0.720 0.722 0.725 0.731 0.741
311 0.745 0.746 0.749 0.754 0.763
350 0.765 0.766 0.769 0.773 0.781
388 0.783 0.784 0.786 0.789 0.796
426 0.798 0.799 0.800 0.804 0.809
464 0.811 0.811 0.813 0.816 0.821
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503 0.822 0.823 0.824 0.827 0.831
541 0.832 0.833 0.834 0.836 0.840
579 0.841 0.842 0.843 0.845 0.848
618 0.849 0.850 0.851 0.852 0.856
656 0.856 0.857 0.858 0.859 0.862
694 0.863 0.863 0.864 0.866 0.868
732 0.869 0.869 0.870 0.871 0.874
771 0.874 0.875 0.875 0.877 0.879
809 0.879 0.880 0.880 0.881 0.884
847 0.884 0.884 0.885 0.886 0.888
886 0.888 0.889 0.889 0.890 0.892
924 0.892 0.892 0.893 0.894 0.896
962 0.896 0.896 0.897 0.897 0.899
1000 0.899 0.900 0.900 0.901 0.902
1039 0.903 0.903 0.903 0.904 0.905
1077 0.906 0.906 0.906 0.907 0.908
1115 0.908 0.909 0.909 0.910 0.911
1153 0.911 0.911 0.911 0.912 0.913
1192 0.913 0.914 0.914 0.915 0.916
1230 0.916 0.916 0.916 0.917 0.918
1268 0.918 0.918 0.918 0.919 0.920
1307 0.920 0.920 0.921 0.921 0.922
1345 0.922 0.922 0.923 0.923 0.924
1383 0.924 0.924 0.924 0.925 0.926
1421 0.926 0.926 0.926 0.927 0.927
1460 0.928 0.928 0.928 0.928 0.929
1498 0.929 0.929 0.929 0.930 0.931
1536 0.931 0.931 0.931 0.931 0.932
1575 0.932 0.932 0.932 0.933 0.934
1613 0.934 0.934 0.934 0.934 0.935
1651 0.935 0.935 0.935 0.936 0.936
1689 0.936 0.936 0.937 0.937 0.937
1728 0.938 0.938 0.938 0.938 0.939
1766 0.939 0.939 0.939 0.939 0.940
1804 0.940 0.940 0.940 0.940 0.941
1843 0.941 0.941 0.941 0.941 0.942
1881 0.942 0.942 0.942 0.942 0.943
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3.32. R = 200 mm, o = 0.2 S/m¢°] W ALt

3.321. &2% 77k AF: 0 < d < 300 mm

- {2 Ll

[l st i b i ¥ L s i T i ik

a9 320 F/Y F3 A K #(R=200mm, 0<d<300mm)

E 37 FAY F3 dHdA K F(R=200mm, 0<d<300mm)

. LA AHEl e2HE F2lE B MM
disk7b=] 7 2] (un) e=5mm|e=10 mm|e =20 mm|e = 40 mm|e = 80 mm
10 0.056 0.065 0.078 0.093 0.111
20 0.106 0.115 0.130 0.150 0.174
30 0.150 0.159 0.173 0.194 0.221
40 0.189 0.197 0.211 0.232 0.260
50 0.224 0.231 0.244 0.264 0.293
60 0.255 0.262 0.274 0.294 0.321
70 0.284 0.290 0.301 0.320 0.347
80 0.310 0.316 0.326 0.344 0.370
90 0.334 0.339 0.349 0.366 0.391
100 0.356 0.361 0.370 0.386 0.411
110 0.377 0.381 0.390 0.405 0.428
120 0.396 0.400 0.408 0.423 0.445
130 0.414 0.418 0.425 0.439 0.461
140 0.430 0.434 0.442 0.454 0.475
150 0.446 0.450 0.457 0.469 0.489
160 0.461 0.465 0.471 0.483 0.502
170 0.475 0.478 0.485 0.496 0.514
180 0.488 0.491 0.497 0.508 0.526
190 0.501 0.504 0.509 0.520 0.537
200 0.513 0.516 0.521 0.531 0.547
210 0.524 0.527 0.532 0.541 0.557
220 0.535 0.537 0.542 0.551 0.566
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230 0.545 0.548 0.552 0.561 0.575
240 0.555 0.557 0.562 0.570 0.584
250 0.564 0.566 0.571 0.579 0.592
260 0.573 0.575 0.579 0.587 0.600
270 0.582 0.584 0.588 0.595 0.608
280 0.590 0.592 0.596 0.603 0.615
290 0.598 0.600 0.603 0.610 0.622
300 0.605 0.607 0.611 0.617 0.629

3.322. 229 9AF 0 < d < 1900 mm

a9 321 59 3

£ 38 F/HY 7T

L Wi

Z] A

wul B boorsaty ik iwwn

Ao A K ZH(R=200mm, 0<d<1900mm)

AAdA K 7E(R=200mm, 0<d<1900mm)

disk7FXA A& ()

A4 Hel e E =2dlE B M

e=5mm|e=10 mm|e =20 mm|e = 40 mm|e = 80 mm
5 0.029 0.036 0.045 0.056 0.066
43 0.201 0.209 0.222 0.243 0.271
82 0.314 0.319 0.330 0.347 0.373
120 0.395 0.400 0.408 0.422 0.445
158 0.458 0.462 0.468 0.480 0.499
196 0.509 0.511 0.517 0.527 0.543
235 0.550 0.552 0.557 0.565 0.579
273 0.584 0.586 0.590 0.597 0.610
311 0.614 0.615 0.619 0.625 0.636
350 0.639 0.640 0.643 0.649 0.659
388 0.661 0.662 0.665 0.670 0.678
426 0.680 0.682 0.684 0.688 0.696
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464 0.698 0.699 0.701 0.705 0.712
503 0.713 0.714 0.716 0.719 0.726
522 0.720 0.721 0.723 0.726 0.732
541 0.727 0.728 0.729 0.733 0.738
579 0.739 0.740 0.742 0.745 0.750
618 0.751 0.751 0.753 0.756 0.760
656 0.761 0.762 0.763 0.766 0.770
694 0.771 0.771 0.772 0.775 0.779
732 0.780 0.780 0.781 0.783 0.787
771 0.788 0.788 0.789 0.791 0.795
790 0.791 0.792 0.793 0.795 0.798
809 0.795 0.796 0.796 0.798 0.802
847 0.802 0.803 0.803 0.805 0.808
886 0.809 0.809 0.810 0.811 0.814
924 0.815 0.815 0.816 0.817 0.820
962 0.820 0.821 0.821 0.823 0.825
1000 0.826 0.826 0.827 0.828 0.830
1039 0.831 0.831 0.832 0.833 0.835
1077 0.835 0.836 0.836 0.837 0.840
1115 0.840 0.840 0.841 0.842 0.844
1153 0.844 0.844 0.845 0.846 0.848
1192 0.848 0.848 0.849 0.850 0.852
1230 0.852 0.852 0.852 0.853 0.855
1268 0.855 0.856 0.856 0.857 0.859
1307 0.859 0.859 0.859 0.860 0.862
1345 0.862 0.862 0.863 0.863 0.865
1383 0.865 0.865 0.866 0.866 0.868
1421 0.868 0.868 0.869 0.869 0.871
1460 0.871 0.871 0.871 0.872 0.873
1498 0.873 0.874 0.874 0.875 0.876
1536 0.876 0.876 0.876 0.877 0.878
1575 0.878 0.879 0.879 0.880 0.881
1613 0.881 0.881 0.881 0.882 0.883
1651 0.883 0.883 0.884 0.884 0.885
1689 0.885 0.885 0.886 0.886 0.887
1709 0.886 0.886 0.887 0.887 0.888
1728 0.887 0.887 0.888 0.888 0.889
1766 0.889 0.889 0.890 0.890 0.891
1804 0.891 0.891 0.892 0.892 0.893
1843 0.893 0.893 0.894 0.894 0.895
1881 0.895 0.895 0.895 0.896 0.897
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=
g HAET =HAd gaas 39 v

Aol 925
th(1d D1 #x). 50 Hz 27 AF7E 9L 534 52t
A de "3 JhgArE el szl Bk S B Abole] Hu A

o]t
A Ag Ke gl el Agdel ohebxs d-doh
2o 7H7he =5 0 < d < 300 mm
-4 " AgelAe =% 0 < d < 1900 mm

A K= 28 A2 dell taliA, o8 & azdd tia] Addan(5, o9
ge mel WA r = 5, 10, 20, 40, 80, 160 mm).FEAFE A7) 964
= 2d 94 Fol 5 mmet 850 mmel A E HE o F AgolAvt Aty
o} %l tt.

a9 322 el o) AAGE= AWl =AY "

W
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34.1. R = 100 mm ¥ 0.2 S/mol| W3 ALt

3.4.1.1. AxrZAG

34111 =Y 9A

50 mm, A& =5 mm

W el Jot vz e o) Bx

(Y w4 = 50 mm, 71¥] = 5 mm)

k=
N}
=
X
>
9
>
o
N
i)
4
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34113 =ZE ¥4 =200 mm, AZ =5 mm

a9 325 Ay "R ]l Jok gaad Jof 2%
200 mm, A% =5 mm)

a9 327 AF UE e Jo gz Jo Ex
(

7Y 74 = 10 mm, A8 = 115 mm)



e et | e 1 B
=

% 328 Ji = flr]: t=ae) A AE f= AF 2Ee A
< 5

TE(ZY 4 = 10 mm, A = 11

3412 2% A Ko At &

34121 &2 TAHAAY x=&: 0 < d < 300 mm

Oisace baiwasn the vourcs sad e Buman disk jmmi

¥ 329 9% ZdA9A K 3 (R=100mm, 0<d<300mm)

# 39 99 ZdA K #(R=100mm, 0<d<300mm)

CIAINK DY BtE(mm)

Hel(mm) 2.5 5 10 20 40 80 100
70 0.277 0.285 0.298 0.322 0.358 0.405 0.460
80 0.308 0.315 0.327 0.349 0.383 0.430 0.483
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90 0.336 0.342 0.354 0.374 0.407 0.452 0.504
100 0.361 0.367 0.378 0.397 0.428 0.472 0.523
50 0.208 0.217 0.233 0.259 0.297 0.347 0.401
60 0.244 0.252 0.267 0.292 0.329 0.378 0.433
70 0.277 0.285 0.298 0.322 0.358 0.405 0.460
80 0.308 0.315 0.327 0.349 0.383 0.430 0.483
90 0.336 0.342 0.354 0.374 0.407 0.452 0.504
100 0.361 0.367 0.378 0.397 0.428 0.472 0.523
110 0.385 0.391 0.401 0.419 0.448 0.490 0.540
120 0.407 0.412 0.422 0.439 0.467 0.507 0.555
130 0.428 0.433 0.442 0.458 0.484 0.523 0.570
140 0.447 0.451 0.460 0.475 0.500 0.537 0.583
150 0.465 0.469 0.477 0.491 0.515 0.551 0.595
160 0.482 0.486 0.493 0.507 0.529 0.563 0.606
170 0.497 0.501 0.508 0.521 0.543 0.575 0.617
180 0.512 0.516 0.522 0.534 0.555 0.586 0.627
190 0.526 0.529 0.536 0.547 0.567 0.597 0.636
200 0.539 0.542 0.548 0.559 0.578 0.607 0.645
210 0.552 0.555 0.560 0.571 0.589 0.617 0.654
220 0.563 0.566 0.572 0.582 0.599 0.626 0.662
230 0.575 0.577 0.582 0.592 0.608 0.634 0.669
240 0.585 0.588 0.593 0.602 0.617 0.642 0.676
250 0.595 0.598 0.602 0.611 0.626 0.650 0.683
260 0.605 0.607 0.612 0.620 0.634 0.658 0.689
270 0.614 0.616 0.620 0.628 0.642 0.665 0.696
280 0.623 0.625 0.629 0.636 0.650 0.671 0.702
290 0.631 0.633 0.637 0.644 0.657 0.678 0.707
300 0.639 0.641 0.645 0.652 0.664 0.684 0.713
3.4.1.22. EAHANAY =& 0 < d < 1900 mm

a4 3.30

L8 ZdANA K 3 (R=100mm, 0<d<1900mm)

(8] = L1

L

=

Tk

el Ha

Capiancs bolasee e o arel B larnan dish el
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¥ 310 98 ZYdA K #(R=100mm, 0<d<1900mm)
3

CIA3MK 2 gtE(mm)
Hel(mm) 25 5 10 20 40 80 100

5 0.013 0.019 0.029 0.044 0.064 0.083 0.096
43 0.182 0.191 0.208 0.234 0.274 0.324 0.377
82 0.312 0.319 0.331 0.353 0.387 0.433 0.487
120 0.407 0.412 0.422 0.439 0.467 0.507 0.555
158 0.479 0.483 0.490 0.504 0.527 0.561 0.604
196 0.535 0.538 0.544 0.555 0.574 0.604 0.642
235 0.580 0.582 0.587 0.597 0.613 0.638 0.672
273 0.617 0.619 0.623 0.631 0.645 0.667 0.697
311 0.648 0.650 0.653 0.660 0.672 0.691 0.719
350 0.674 0.676 0.679 0.684 0.695 0.712 0.737
388 0.697 0.698 0.701 0.706 0.715 0.730 0.752
426 0.716 0.717 0.720 0.724 0.732 0.746 0.766
464 0.733 0.734 0.737 0.740 0.748 0.760 0.778
503 0.749 0.750 0.751 0.755 0.761 0.772 0.789
541 0.762 0.763 0.765 0.768 0.774 0.784 0.799
579 0.774 0.775 0.777 0.779 0.785 0.794 0.808
618 0.785 0.786 0.787 0.790 0.795 0.803 0.816
656 0.795 0.796 0.797 0.799 0.804 0.811 0.824
694 0.804 0.805 0.806 0.808 0.812 0.819 0.831
732 0.812 0.813 0.814 0.816 0.820 0.826 0.837
771 0.820 0.821 0.821 0.823 0.827 0.833 0.843
809 0.827 0.827 0.828 0.830 0.833 0.839 0.848
847 0.834 0.834 0.835 0.836 0.839 0.844 0.853
886 0.839 0.840 0.841 0.842 0.845 0.850 0.858
924 0.845 0.845 0.846 0.847 0.850 0.855 0.862
962 0.850 0.850 0.851 0.852 0.855 0.859 0.867
1000 0.855 0.855 0.856 0.857 0.859 0.863 0.870
1039 0.860 0.860 0.860 0.861 0.864 0.867 0.874
1077 0.864 0.864 0.865 0.866 0.868 0.871 0.878
1115 0.868 0.868 0.869 0.869 0.871 0.875 0.881
1153 0.872 0.872 0.872 0.873 0.875 0.878 0.884
1192 0.875 0.875 0.876 0.877 0.878 0.881 0.887
1230 0.878 0.879 0.879 0.880 0.881 0.884 0.890
1268 0.882 0.882 0.882 0.883 0.884 0.887 0.892
1307 0.885 0.885 0.885 0.886 0.887 0.890 0.895
1345 0.887 0.888 0.888 0.889 0.890 0.893 0.897
1383 0.890 0.890 0.891 0.891 0.893 0.895 0.899
1421 0.893 0.893 0.893 0.894 0.895 0.897 0.901
1460 0.895 0.895 0.896 0.896 0.897 0.900 0.904
1498 0.898 0.898 0.898 0.899 0.900 0.902 0.906
1536 0.900 0.900 0.900 0.901 0.902 0.904 0.907
1575 0.902 0.902 0.902 0.903 0.904 0.906 0.909
1613 0.904 0.904 0.904 0.905 0.906 0.908 0.911
1651 0.906 0.906 0.906 0.907 0.908 0.909 0.913
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1689 0.908 0.908 0.908 0.909 0.910 0.911 0.914
1728 0.910 0.910 0.910 0.910 0.911 0.913 0.916
1766 0.911 0.911 0.912 0.912 0.913 0.914 0.917
1804 0.913 0.913 0.913 0.914 0.914 0.916 0.919
1843 0.914 0.915 0.915 0.915 0.916 0.918 0.920
1881 0.916 0.916 0.916 0.917 0.918 0.919 0.922
342. R =200 mm % = 0.2 S/me°l] w3 At
3.42.1. A28 77 =% 0 < d < 300 mm
I - Dl Bemaee e i d wed e havees ek Smms .
a9 331 98 Z¥d9A K #(R=200mm, 0<d<300mm)
¥ 311 938 ZddA K #(R=200mm, 0<d<300mm)
CIAZ3NX DY B (mm)
el 25 5 10 20 40 80 100
Hel(mm)
10 0.018 0.023 0.031 0.043 0.060 0.082 0.102
20 0.044 0.050 0.060 0.076 0.099 0.129 0.163
30 0.071 0.077 0.087 0.105 0.131 0.165 0.205
40 0.097 0.103 0.113 0.131 0.159 0.196 0.239
50 0.122 0.128 0.138 0.156 0.184 0.222 0.268
60 0.146 0.151 0.161 0.179 0.207 0.246 0.293
70 0.169 0.174 0.183 0.201 0.228 0.267 0.315
80 0.190 0.195 0.204 0.221 0.248 0.287 0.336
90 0.211 0.215 0.224 0.240 0.267 0.305 0.354
100 0.230 0.235 0.243 0.259 0.284 0.322 0.371
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110 0.249 0.253 0.261 0.276 0.301 0.338 0.386
120 0.266 0.270 0.278 0.293 0.317 0.353 0.401
130 0.283 0.287 0.295 0.308 0.332 0.368 0.415
140 0.299 0.303 0.310 0.323 0.346 0.381 0.427
150 0.315 0.318 0.325 0.338 0.360 0.394 0.440
160 0.329 0.333 0.339 0.352 0.373 0.406 0.451
170 0.343 0.347 0.353 0.365 0.385 0.418 0.462
180 0.357 0.360 0.366 0.377 0.397 0.429 0.472
190 0.370 0.373 0.379 0.390 0.409 0.440 0.482
200 0.382 0.385 0.391 0.401 0.420 0.450 0.491
210 0.394 0.397 0.402 0.412 0.430 0.460 0.500
220 0.405 0.408 0.413 0.423 0.441 0.469 0.509
230 0.416 0.419 0.424 0.434 0.451 0.478 0.517
250 0.437 0.439 0.444 0.453 0.469 0.495 0.533
240 0.427 0.429 0.434 0.444 0.460 0.487 0.525
260 0.447 0.449 0.454 0.462 0.478 0.503 0.540
270 0.456 0.459 0.463 0.471 0.486 0.511 0.547
280 0.465 0.468 0.472 0.480 0.495 0.519 0.554
290 0.474 0.476 0.481 0.488 0.503 0.526 0.561
300 0.483 0.485 0.489 0.497 0.510 0.533 0.567

34.22. ¥ AFAAY =& 0 <d < 1900 mm

o i

a9 3.32

4y ZAdA K g (R=200mm, 0<d<1900mm)
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¥ 312 9% ZYdA K #(R=200mm, 0<d<1900mm)

disk7}#] ¢ Y w7 (mm)
A (mm) | 256 5 10 20 40 80 100

5 0.006 0.010 0.015 0.024 0.036 0.048 0.062
43 0.105 0.111 0.122 0.139 0.167 0.205 0.249
82 0.193 0.198 0.208 0.224 0.251 0.290 0.339
101 0.232 0.236 0.245 0.260 0.286 0.323 0.372
139 0.298 0.301 0.309 0.322 0.345 0.380 0.426
158 0.327 0.330 0.337 0.349 0.370 0.404 0.449
196 0.378 0.381 0.386 0.397 0.416 0.446 0.488
235 0.421 0.424 0.429 0.438 0.455 0.482 0.521
273 0.459 0.461 0.466 0.474 0.489 0.514 0.550
311 0.492 0.494 0.498 0.505 0.519 0.541 0.574
350 0.521 0.523 0.527 0.533 0.545 0.565 0.596
388 0.547 0.549 0.552 0.558 0.569 0.587 0.616
426 0.570 0.572 0.575 0.580 0.590 0.607 0.633
464 0.591 0.593 0.595 0.600 0.609 0.625 0.649
503 0.610 0.611 0.614 0.618 0.626 0.641 0.664
541 0.628 0.629 0.631 0.635 0.642 0.655 0.677
579 0.643 0.644 0.646 0.650 0.657 0.669 0.689
618 0.658 0.659 0.660 0.664 0.670 0.682 0.700
656 0.671 0.672 0.673 0.677 0.682 0.693 0.711
694 0.683 0.684 0.685 0.688 0.694 0.704 0.720
732 0.695 0.695 0.697 0.699 0.704 0.714 0.729
771 0.705 0.706 0.707 0.710 0.714 0.723 0.738
809 0.715 0.715 0.717 0.719 0.724 0.732 0.746
847 0.724 0.725 0.726 0.728 0.732 0.740 0.753
886 0.733 0.733 0.734 0.736 0.740 0.748 0.760
924 0.741 0.741 0.742 0.744 0.748 0.755 0.767
962 0.748 0.749 0.750 0.752 0.755 0.762 0.773
1000 0.755 0.756 0.757 0.758 0.762 0.768 0.779
1039 0.762 0.763 0.763 0.765 0.768 0.774 0.784
1077 0.768 0.769 0.770 0.771 0.774 0.780 0.789
1115 0.774 0.775 0.776 0.777 0.780 0.785 0.794
1153 0.780 0.781 0.781 0.783 0.785 0.790 0.799
1192 0.786 0.786 0.787 0.788 0.790 0.795 0.804
1230 0.791 0.791 0.792 0.793 0.795 0.800 0.808
1268 0.796 0.796 0.796 0.798 0.800 0.804 0.812
1307 0.800 0.801 0.801 0.802 0.804 0.809 0.816
1345 0.805 0.805 0.806 0.807 0.809 0.813 0.820
1383 0.809 0.809 0.810 0.811 0.813 0.817 0.823
1421 0.813 0.813 0.814 0.815 0.817 0.820 0.827
1460 0.817 0.817 0.818 0.819 0.820 0.824 0.830
1498 0.821 0.821 0.821 0.822 0.824 0.827 0.833
1536 0.824 0.824 0.825 0.826 0.827 0.831 0.837
1575 0.828 0.828 0.828 0.829 0.831 0.834 0.839
1613 0.831 0.831 0.831 0.832 0.834 0.837 0.842
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1651 0.834 0.834 0.835 0.835 0.837 0.840 0.845
1689 0.837 0.837 0.838 0.838 0.840 0.843 0.848
1728 0.840 0.840 0.840 0.841 0.843 0.845 0.850
1766 0.843 0.843 0.843 0.844 0.845 0.848 0.853
1804 0.845 0.846 0.846 0.847 0.848 0.850 0.855
1843 0.848 0.848 0.849 0.849 0.850 0.853 0.857
1881 0.851 0.851 0.851 0.852 0.853 0.855 0.860
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4749 e vA, SAR 240 glolA Fad webuEold. Aol &
g 71719 =4 mela] g6 zgsolor @k 719
92 Aol @ Aol FaAan X7 AR s

o 71Fel H7] 1% Az Pkl W@ AA Z4 2 F nt
19884 1] & AL Yo @ A 34 AFE 9 A, A% 2
W% 5A4e) F A4S J1xF delHE AT etk ele] d¥e 1y

1, B AR E BT B duAE
i e (gt ofdlo])] mel okl wF ALk oE
Uehdths AS QEARTHEL 90 WS 27)(49) wa)el vel Aen

82 90% ool o AL WelE spAa gla, webA o) Zlol
29 §A9TE AL uIad olgH oo @

1.2.2 SAM E9AA 73

Gordon H.1AM 2 HEH X+-E=
¥ 419 BHaEo] k. #A
e adstr] s, 54 7 : 5]
At 53] 7 ZI=HERP)IA 2mm ¥ E E3et= 6mme] T 9o
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41 - 2oUA ¥ #¥E #Y A Gordon EILAZHE

el g male] 90 MESS A7) SAM A4 @

3 : Gordon X 34| (mm) SAM | x}9]
: o %3
W FFg | EEHA(90 WE | (mm) | (%)
H3 Bigonial Breadth 1189 79 129.2 130.0 0.6
H6 Bitragion Breadth 144.8 6.0 152.3 152.7 0.2
H10 Chin-Back of Head 194.2 10.3 207.3 206.5 -0.4
H11 Chin-Top of Head 216.8 89 228.3 220.4 -35
H18 | Glabella-Back of Head | 199.7 7.2 208.5 209.2 0.3
H19 | Glabella-Top of Head 96.2 7.3 105.6 104.4 -1.1
H36 | Sellion-Back of Head 197.0 7.1 205.9 205.3 -0.3
H3 Sellion—-Top of Head 112.0 6.9 120.9 121.7 0.7
H38 | Stomion-Back of Head | 199.4 9.6 2119 2114 -0.2
H39 | Stomion-Top of Head | 186.3 7.8 196.3 196.3 0.0
H40 | Subnasale-Back of Head| 203.5 8.3 213.6 213.0 -0.3
H42 | Subnasale-Top of Head | 161.9 7.7 171.8 177.6 34
H43 | Tragion-Back of Head | 98.9 85 106.4 106.4 0.0
H44 Tragion-Top of Head 131.0 57 138.2 138.2 0.0
15 Bitragion Chin Arc 325.8 134 343.1 329.3 -4.0
16 Bitragion Coronal Arc | 353.3 12.9 369.7 367.3 -0.6
18 Bitragion Frontal Arc 304.3 10.6 318.2 314.1 -1.3
Bitragion Submandibular
19 304.2 14.5 323.2 333.5 3.2
Arc
20 | Bitragion Subnasale Arc| 292.0 11.1 306.3 305.3 -0.3
60 Head Breadth 151.7 54 158.6 158.4 -0.1
61 Head Circumference 567.7 154 587.3 594.8 1.3
62 Head Length 197.1 7.1 206.0 206.0 0.0
77 Menton-Sellion Length | 121.9 6.5 1304 125.0 -4.1
80 Neck Circumference 379.6 19.7 405.3 395.4 -2.5
81 |Neck Circumference Base| 408.4 20.5 434.9 455.7 4.8
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E 4.2 SAM E QA ¢ CAD #¥9 HAE A% 54 AA

Az SAM A

SG1 |71 2 Stomion(§)) 8k ol %3} 2 E% Tragiono = A3t}
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Eolde AAZE Holof vt ¢ RAL P S ztE §7]9 9%
o, ofgo]l AHd upe} o] 7hEd F FAAHA tpFojof d) £ m
dsla A= tE Tt

oA 9u= B EAd HAE 24 % =
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&4 AR e AoF g, Ad F1& 5 ool
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stk A EACER 99et 2 Als) A ¥ o] AAE 02 mm 7IRHY

¢

2 AAZXE 6 mme o4 AY

&8 oxk WeolA 7 ZIEH(ERP)ANA x4
E AFsto]of drh T4 AA Bt +1.0 cm oo T AE oA
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EoJA (SAR A& el 1 SHolA & 17)
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1/4 3+ 22 WAFE A 9sA S AL
¥ 432 Drossos et al. o] @3 57 F5F 2329 F4d AFe =HE
S HoFEL Fu W19 e tE Fugd Ay S BB xR HA
EAd disie A48 dadwo] o] 8 Fofof st}
¥ 43 - 94 A5 54 54
Fo A fRE (6) =& (0)
(MHz) (S/m)
300 45.3 0.87
450 435 0.87
835 415 0.90
900 415 0.97
1450 40.5 1.20
1800 40.5 1.40
1900 40.0 1.40
2000 40.0 1.40
2450 39.2 1.80
3000 385 2.40
1.25 =& S7} A8 F
Us 242 T H&2 Fofdbg(e @ H FAE, o A=E)Ss 24
o H g2 FolR
300 MHz:

53 6= 453 / o= 087 S/m
ANdAa}: =460 /0 = 086 S/m
55.32% A&
37.56% <+
5.95% NaCl (4w
0.98% Hydroxyethyl Cellulose (HEC)
0.19% 5=
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450 MHz:

53 6= 435/ 0= 087 S/m
ANdAT}: =434 /o = 085 S/m
56.32 % A&
3856 % TFT
3.95 NaCl (&%)
0.98 % Hydroxyethyl Cellulose (HEC)
0.19 % =5

835 MHz:
53kie= 415/ 0= 090 S/m

N&AT}: =416 /0 = 090 S/m
57.0% A&
40.45% =T
1.45% NaCl (&+
1.0% Hydroxyethyl Cellulose (HEC)
0.1% "H-A

900 MHz:
53kie= 415/ 0= 097 S/m

Al AT} =412 /0 =098 S/m
56.65 % A&
40.92% T
1.48% NaCl (&+
1.0% Hydroxyethyl Cellulose (HEC)
0.1% "5-A

1450 MHz:
E3ie=41 /o= 120 S/m
AdAd#: =409 /o0 = 1.21 S/m
4551% Diethylene Glycol Butyl Ether (DGBE)
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53.82% W
0.67% NaCl (&=

1800 MHz:
E36= 400 / o= 1.40 S/m
AlgAa: (T=21TC) &= 4161 / o = 1.33 S/m
65.30% <
16.33% Diethylene Glycol Butyl Ether (DGBE)
17.96% Triton X 100 (ultra pure)
0.41% NaCl (&=

E=
53 6=400 / o= 140 S/m
Al A3} =393 /0 =139 S/m
52.64% S FT
47.00% Diethylene Glycol Butyl Ether (DGBE)
0.36% NaCl (&~+
1900 MHz
H3e=400 / o= 140 S/m
Al A3} =399 /o =142 S/m
54.90% <5
42.92% Diethylene Glycol Butyl Ether (DGBE)
0.18% NaCl (&~+
2000 MHz

36 = 400 / o= 1.40 S/m
AdAd#: =370/ 0 = 1.40 S/m
50.00% <
50.00% Diethylene Glycol Butyl Ether (DGBE)
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2100 MHz
E3e= 398 / o= 149 S/m
AdAd¥: =351 /0 =149 S/m
51.00% Diethylene Glycol Butyl Ether (DGBE)

49.00% FwT

2450 MHz
H3e= 392 / o= 1.80 S/m
A Ad#: (T=21TC) &= 407 / o = 1.87 S/m
71.89 % F¥#FT
7.99 % Diethylene Glycol Butyl Ether (DGBE)
19.97 % Triton X 100 (ultra pure)
0.15 % NaCl (&=

3000 MHz
523 6= 385/ 0= 240 S/m
A Ad#: (T=21TC) &= 3857 /0 =24 S/m
71.89 % F¥#FT
7.99 % Diethylene Glycol Butyl Ether (DGBE)
19.97 % Triton X 100 (ultra pure)
0.15 % NaCl (&=

1.26 A9 7d 54 54 WH

= @92 SAR 54 54 dAe dREA 24 S AR 4 5

1.2.6.1 54 714
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1.3 SAR &4 71719 #3

A 7171= stdel AA AladlomA wA oo Y ZrH = FF
7], 24 Az 2 dolg HE A x®Ex} A wAHolof g A s =
5 Bel dojd WEd wet Ade o8& FIget 2xdA g4 2
2 S7F A A g s efok g

Ha AE ATA = 002 WkgHT stolol sty Hdl & A= 100
W/kgHt} wolof sty AP 0.02 o4 100 W/kge SAR HLlolAl +
05 dBUlel slojof &l 5WAL £1dBWol lojof duh wigm APA
2L TS 24 T7F AAA A EojoF . whg AlZFo] WA H ook

o'l Q- ARgloll BrE7] Q3] M7 2B Zbzbe]l A A=<
3 A 1 7

A 4=7F 8 mm
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AR Aol Fallse F4 Aol A4S T 7 Ae AEolth HA
Aol e 1 mmu 2 v]vko] Fojof 3r)
15  F4 7171 &9 713

A, 7171 &Y, dAe] FH)OEHEY oWl whabel F7F SAR
SA AAe s FAA FEF Fosto]of gt

T4 7171 Ede AA 1179 sEoAz 7177 YA AlAEHES &)
ofof gttt RS AEA 9 A {FAE AEE o]Folxof vk vl
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%56 24 §99 24
=X BN E=AE(S/m)

AR 10Hz | 100Hz | 1kHZ | 10kHZ |100kHZ | 1MHz | 10MHz |100MHz | 1GHz | 10GHz
7] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
o5 0.25 0.28 0.31 0.31 0.32 0.33 0.34 0.46 0.73 9.13
3 0.20 0.21 0.21 0.21 0.22 0.24 0.27 0.29 0.40 3.78
o 0.70 0.70 0.70 0.70 0.70 0.82 1.10 1.23 1.58 13.13
W (PAx4) | 0.08 0.08 0.08 0.08 0.08 0.09 0.12 0.17 0.36 3.86
(3] 4) 0.02 0.02 0.02 0.02 0.02 0.02 0.04 0.06 0.16 2.14
W (& 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.04 0.58
= (3] d) 0.03 0.09 0.10 0.11 0.13 0.16 0.29 0.56 0.99 10.31
> (A ) 0.03 0.06 0.06 0.07 0.08 0.10 0.16 0.32 0.62 7.30
7t A 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.05 0.74
A 0.16 0.17 0.17 0.18 0.18 0.23 0.37 0.47 0.83 9.02
! 0.05 0.11 0.12 0.13 0.15 0.19 0.38 0.79 1.31 9.77
=& = o 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.11 2.46 15.38
F53 0.30 0.41 0.52 0.54 0.55 0.56 0.63 0.74 0.99 10.05
2% 0.01 0.12 0.23 0.24 0.25 0.31 0.49 0.68 1.13 11.49
Z+gt 0.41 0.42 0.42 0.44 0.50 0.66 0.87 1.04 1.44 11.33
Aol A% 0.51 0.52 0.52 0.53 0.54 0.58 0.78 0.90 1.23 13.31
73 = = 0.50 0.50 0.50 0.50 0.50 0.50 0.54 0.74 0.99 8.58
Q& vt 0.50 0.50 0.50 0.51 0.52 0.62 0.80 0.90 1.21 11.31
A 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.04 0.05 0.59
2 0.90 0.90 0.90 0.90 0.90 0.90 0.90 1.01 1.29 12.53
N5 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.54 1.88 15.36
A3 0.05 0.09 0.11 0.15 0.22 0.33 0.50 0.73 1.28 11.84
217 0.05 0.10 0.11 0.14 0.17 0.28 0.51 0.81 1.45 11.57
T4 A 0.26 0.26 0.26 0.27 0.28 0.30 0.43 0.56 0.83 8.53
7t 0.03 0.04 0.04 0.05 0.08 0.19 0.32 0.49 0.90 9.39
H(F5) 0.20 0.21 0.22 0.24 0.27 0.33 0.44 0.56 0.90 10.12
H (3 0.04 0.07 0.08 0.09 0.11 0.14 0.23 0.31 0.47 4.21
At 0.00 0.00 0.00 0.00 0.07 0.22 0.37 0.52 0.88 8.95
-5 0.20 0.27 0.32 0.34 0.36 0.50 0.62 0.71 0.98 10.63
27 0.02 0.03 0.03 0.04 0.08 0.13 0.22 0.34 0.60 6.03
A 0.51 0.52 0.52 0.53 0.54 0.58 0.78 0.90 1.23 13.31
i 0.31 0.32 0.32 0.33 0.34 0.36 0.46 0.75 1.34 9.82
A 0.05 0.10 0.11 0.14 0.17 0.28 0.51 0.81 1.45 11.57
AgA 0.41 0.42 0.42 0.43 0.44 0.56 0.78 0.91 1.25 12.38
I 5(714) 0.00 0.00 0.00 0.00 0.00 0.01 0.20 0.49 0.90 8.01
I 5(F4) 0.00 0.00 0.00 0.00 0.07 0.22 0.37 0.52 0.88 8.95
% 0.51 0.52 0.53 0.56 0.59 0.86 1.34 1.66 2.22 12.69
Eha 0.02 0.03 0.03 0.04 0.08 0.13 0.22 0.34 0.60 6.03
H 0.04 0.10 0.10 0.11 0.12 0.18 0.51 0.08 1.32 11.38
4 0.51 0.52 0.52 0.53 0.54 0.58 0.78 0.90 1.23 13.31
Kl 0.25 0.30 0.38 0.39 0.39 0.39 0.41 0.49 0.76 10.34
3.3k 0.41 0.42 0.42 0.43 0.44 0.56 0.78 0.91 1.25 12.38
FA 0.51 0.52 0.52 0.53 0.54 0.60 0.72 0.79 1.08 12.13
3 0.51 0.52 0.52 0.53 0.54 0.60 0.72 0.79 1.08 12.13
] 0.26 0.27 0.27 0.28 0.29 0.39 0.57 0.67 0.98 11.08
7] 34 0.30 0.30 0.30 0.31 0.34 0.37 0.46 0.55 0.80 3.54
25 0.20 0.29 0.49 0.51 0.53 0.56 0.75 0.94 1.31 12.49
g 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
e A A 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.67 15.13
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%57 24 89 Ad A&
&
= i I~

e 100 kKHZ | 1MHz 10MHz 100MHz 1GHz 10GHz
3-=TT 6

7] 1 1 1.0 1.0 1.0 1.0
s 930 218 109.5 59.8 44.6 32.7
g 1231 343 515 22.7 189 14.0
R 5120 3026 280.0 76.8 61.1 45.1
(g z4) 472 249 70.8 276 20.6 12.7
(3] 7)) 228 145 36.8 15.3 12.4 8.1
W (2 111 40 19.3 6.5 55 46
= (39 3) 3222 860 319.7 80.1 52.3 38.1
=) 2108 480 175.7 56.8 38.6 28.4
7t A% 71 24 79 5.7 54 39
A 2572 1391 179.3 55.8 42.3 25.6
2] 3515 1141 464.7 89.8 489 34.6
R 109 109 108.6 88.9 68.4 52.4
5 1751 448 179.7 60.3 49.6 37.7
2% 3722 1679 2715 81.8 575 41.9
Zh gt 10567 2878 259.4 76.0 54.8 40.3
Aol A% 2861 1678 246.4 779 64.8 489
ik 326 253 194.9 60.5 44.2 33.0
o3 at 4745 2178 208.3 67.9 55.0 415
A v 93 27 13.8 6.1 54 46
27 107 100 98.8 79.0 59.0 472
&5 120 120 1195 95.0 70.0 55.9
A3 9846 1967 2935 90.8 59.3 42.2
2% 7652 2251 371.2 98.1 57.9 40.3
FTAA 1704 829 2125 55.8 41.8 30.7
7+ 7499 1536 223.1 69.0 46.4 325
HA(F =) 5145 1171 180.3 67.1 51.1 38.0
A (3 3) 2581 733 123.7 31.6 21.8 16.1
At 15357 1833 221.8 66.0 457 335
=<5 8089 1836 170.7 66.0 54.8 42.8
27 5133 926 155.1 473 32.3 23.8
A5 2861 1678 246.4 77.9 64.8 489
W 1942 678 293.6 87.2 49.8 32.8
A% 7652 2251 371.2 98.1 57.9 40.3
Aga 5717 2633 246.9 75.6 60.3 45.2
9 5-(H1A) 1119 991 361.7 72.9 40.9 31.3
9 5-(5A4) 15357 1833 221.8 66.0 45.7 335
2% 13847 5676 4885 96.5 58.9 42.0
2 5133 926 155.1 473 32.3 23.8
ks 4222 2290 4405 90.7 56.6 40.6
2 2861 1678 246.4 779 64.8 489
Gl 472 160 103.2 53.9 45.6 29.3
a3 5717 2683 246.9 75.6 60.3 45.2
F4 3301 1433 162.7 68.3 59.5 45.2
Rl 3301 1433 162.7 63.8 59.5 45.2
3 4746 2178 208.3 67.9 55.0 415
7] 34 3735 775 146.1 53.0 41.8 31.1
25 3411 1168 3216 80.0 60.8 45.3
g 1 1 1.0 1.0 1.0 1.0
kR 93 84 70.0 69.1 68.9 57.9
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5.9

o

b ESAE

7545 %4 FARY
10 kHz ©]3} +58%, -37%(+/-4dB) +/-50%
10 kHz - 1 MHz +41%, -30%(+/-3dB) +/-50%
1 MHz - 30 MHz +41%, -30%(+/-3dB) +/-40%
30MHz - 1 GHz +100%, -50%(+/-6dB) +/-40%
1 GHz - 30 GHz +100%, -50%(+/-6dB) +/-50%
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A6 F 7leiwA 49
A 1 A 106/24/CD 71&&A 4e
1. 106/24/CD] 7 &
106/24/CD] A1 % “300M ~ 30k FoFw 9o FolEel Ul SARSA

|
Aol o] AE L AFE FEF(product and product family standards)<

OHz - 300 GHz S99 9olA] ol 3} z=g~ 3l 5& F3s19

AR Frol U@ AN FFeh )]sk go] JEHow A% Y
(EMP)& WA R 540 330 485w, 2 579 24e oje|g /]
717 SAR ARAZ BEFL drks Ae FHEY] A8 ] wete] A

106/24/CD 7]l=wAl& IEEE  Std 1528-200X Draft 6.5 - August 20.
2001 W& v FAbStaL FrbHor BE Co FAE Ve 2 ERA
= oH7F FE2 QA B ouiA 71, Fetst v Hoigk 2], A 3ol
ole] F7F TS A o] W&ol

o] 7]&EwAY Aos fslel EMFIA =EH L3 398 /MAsH o
AR &ojAe], 4 5 7l dE VaeS AT AAdsden I e

o obgst 2t
A1 ATEANA Sl A

In the document title, the terminology, hand-held mobile phone, is
used, and according to the scope, this document is supposed to apply
to hand-held mobile telephone, which includes phone, cordless phone,
etc.

Does this document apply to PDA or other similar wireless phones
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used in close proximity to the human head? It seems that the
definition of hand-held mobile phone and the scope of this document

need to be stated more clearly.

g, Al 61229 FsE 4% AAplA LA

Different terminologies are used for performance check, for example,
simplified performance check(the title of 6.1.2), system performance
checking(the 3rd line of D.1), system performance check(the title of
D.2), etc. It seems that the same terminology must be used for this

test.

. A 61289 7ro] A% AAANA H&ex

It is stated in the 3rd paragraph of 6.1.2(Simplified Performance
Check) that ... the result shall be within +- 10% of the target. The
target values shall be given in table D.1. According to the document,
the table D.1 represents target values for system validation, even
though it could be used as target values for system performance
check when the reference dipole is used for a standard source. This
can cause confusion.

In D25(System Check Procedure), however, it is stated that
compared with the previously recorded target 1lg and/or 10g

value..(the 3rd line), .. shall be within +- 10% of previously recorded

system check target values.(the 6th line).

So, the target values for system performance check is unclear. In
addition, if the meaning of previously recorded system check target
values 1s just the SAR values measured in the previous erformance

check, errors could be accumulated.
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2 A 7.2.244 IJAE7719 JXAAAA 71719 &4 A9

In the document, the terminologies, both handset(e.g., the titles of
section 7.2.2.4.1 and 7.2.2.4.2) and phone(e.g., the 6th and 7th lines in
72241 and the 4th line in 7.2.24.2) are used. Handset is defined in
3.14 as hand-held device consisting of an earphone and a microphone
intended to be operated close to the side of the head that includes a
radio transmitter and receiver, but a clear definition of phone is not
defined.

Could it be any type of mobile phones, coreless phones, PDASs, or
possibly others? It seems that well defined terminologies must be

used in this document.

vl A 7244 FA ] 7AdgA T4
X' = x + 2 mm in the equation on page 58 is different from the
equation on page 25( X' = x + 3 mm).

Number is missing in the expression, for n < (Note2 on page 27).

b 22 AL 2o Fe] @ ol2Y 2ANA Aotz

More elaboration seems to be needed for the expression in the 4th
paragraph on page 36.

For a larger head, larger energy is absorbed and also the maximum
local SAR values averaged over 1lg or 10g of tissues becomes larger.
The whole-head averaged SAR, however, gets smaller for a larger
head, and thus the averaged temperature rise in the head would be
lowered. Therefore, the SAM model represents the worst case(for 90
%), only for the case in which a compliance test for handset like a
cellular phone is performed in terms of the maximum local SAR In

addition, our study shows that local SAR values for different head
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sizes are almost the same in higher frequency band like for PCS

phonesl[1, 2].

[1] Ae-Kyoung Lee and Jeong-Ki Pack, "Effect of head size for
cellular telephone exposure on EM absorption,” IEICE Trans. On
Commun., vol.LES5-B, no. 3, pp 698-701, Mar. 2002.

[2] AK. Lee, HD. Choi, H.S. Lee, and J.K. Pack, "Human head size
and SAR characteristics for handset exposure,” ETRI Jour. vol.

24, no. 2, pp 176-179, Apr. 2002.
AL B E A4 =F F7F ARY FH A AAFIH AE 8T
The tissue simulating liquid recommended in the document has very

bad smell, which causes a big problem during testing. So, a study for

better substitutes needs to be performed.
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B 23t Y94 Avtre]l Michel Bourdages® A4 5 Sl th.

ZlEim e BANE S oo gk W& §lo] AAME HE= & &
ov=s

o] 7l&EA 2 Aols 9] EMFUAI=EA3] 3= /st

Zaiﬂr HOJ o] oAL 7EEATE A

o

52

2 oA W 918 94989HCD) Ex FEE AF 998HCDV)oR
Agate Aol datel N SR} WS flm 2w gomE Fod

- 189 -



o1 A of] A

1

s

24717l 9

-

[ I

T

¥

Al 3 A 106/27/CD 7I1&€&A A9

1. 106/27/CD¥¢] 7§ &

=K

ol

e
Al

X

H
of

vl 7H¢ Part® vFozlth
Ao(Q

iui]
=

-

.

A
b3 4]

<
=

= % 7
Part 1 : H¥, %

TA &

%

mK

—

T
a}]

¢
7

_— Y

ﬂ
<

st o]

#4717l

[e)

| SN

vk 2% 9] Part 2 - Section 1 I

=

1=]]

=

o)
(basic standards)

o]

.

A 22 A714 gt H7le BalA)

A4 2D =

. ©°
]_

14
)

Part 4 :

Part 2 :
106/27/CD 7] <54

o
T

)

~
file)

il

m Q1A ol A 2]

gl
N

o =

b

XO

=, A7)

A

N
mK

s

3 FA ®E

o] ¥

=

B

- 190 -



2. A7

106/27/CD 71w = 106/5/NP 7lmwA oA 273 tigh ==9 2D
o] gk Wert M2 Adee reiA ot

o] 7l&wAe Aes #lste] EMFIIA ==9A3] 395 7Hs o

S

oAl 14 AN Fu 89

According to the last paragraph of Introduction, the frequency range
covered by this document is up to 100 kHz. In the ICNIRP guideline,
for example, basic restrictions on current density are given for
frequencies up to 10 MHz. What is the rationale for the frequency
limit 100 kHz in this document?

. Al 238 AAxzHY =dedA HE =41

In this document, the average value of conductivity is given as 0.2
S/m. Proper reference should be mentioned, together with the

reference for experimental study, where 0.22 S/m is proposed.

th. A 2448 2D Ed- A A K 3

According to the data from U. S. Air Force Research
Laboratory[See the supplementary materiall, the conductivities of
human tissues are quite dependent on frequency, even below 100 kHz.

One could possibly misunderstand that the values of K given in
this document could be used for all frequencies up to 100 kHz with

negligible errors.
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So, the frequency dependency of the K values should be mentioned
clearly, and a definite notice for carefulness when using the K values

must be made, in some part of this document.

2. A 24433 253 2D 2499 X Homogeneous =4

In this document, the K values are calculated for homogeneous
model with the average conductivity of 0.2 S/m.

It 1s possible, however, that one could use more accurate
heterogeneous model to compute the coupling factor K[See the
supplementary materiall. So, it seems to be Dbetter that a
heterogeneous model and some computed results are included in this
document, together with the difference between the homogeneous

model and the heterogeneous model.

il 28 GlA F4759 39

The terminologies for the symbols H, B, E below the equation
(G-4) seems to be inappropriate. It seems to be better to use more
common and clear terminologies: magnetic field intensity for H,
magnetic flux density for B, electric field intensity for E.

The terminologies for the symbols o, u below the equation (G-6)
seems to be inappropriate. It seems to be better to use more common
and clear terminologies: conductivity or electric conductivity for o,

permeability or magnetic permeability for .
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Conductivities(S/m) of Human Tissues

(Note) Data are obtained from United States Air Force Research Laboratory

) Freq. Lower Freq. 50 Hz 10 kHz 100 kHz
Tissue
Aort 100 Hz 0.24 0.24
orta 0.19 : ‘
Breast fat 10 Hz 0.02 0.023 0.024
reast 1a 0016 . . .
10H
Cervic ; 22 0.22 0.39 0.397
22 Hz
Colon 0.02 0.045 0.15 0.175
10 Hz
Fat 0,015 0.02 0.026 0.026
10 Hz
Grey Matter 0.034 0.075 0.12 0.134
Heart 10 Hz 0.076 0.14 0.22
ca 0.055 . . .
Kid 10 Hz 0.09 0.14 0.185
1aney 0.065 y ' '
Li 10 Hz 0.03 0.048 0.092
1vVer 0024 . . .
10 Hz
Lung Inflated 0,036 0.044 0.064 0.079
10 Hz
Muscle parallel 004 0.27 0.55 0.56
Muscle T 10 Hz 0.23 0.36 0.39
uscle Trans 0.2 . . )
100 Hz
: < -4 < -4
Skin dry [ 8x 10" 2.5X10 8.9x10
Ski 20 Hz 3.1x10* 4.5%107 0.06
in wet 2 9%10° . S5X10 .
Spl 10 Hz 0.08 0.11 0.12
pleen 0.045 . ) )
10H
Tendon 03 z 0.28 0.397 0.4
) 10 Hz
White Matter 0025 0.05 0.066 0.076
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Proposal for a modification fof the chapter 6
in IEC 62311 Draft(WG5)

Nov. 20, 2002

6. Evaluation of compliance to limits

The equipment i1s deemed to fulfill the requirements of this standard if
the measured values are less than or equal to the limit and the
assessment method(s).

If the assessment uncertainty is larger than the maximum allowed
measurement uncertainty, the extra assessment uncertainty of the applied
assessment method(s) shall be added to the assessment result before
comparison with the limit. The formula for the condition is given below.
(1-p)L,+UL,) <Ly, (Eqn. 1)

where

Lm = the measured value

Llim = the exposure limit

U(Llim) = the expanded uncertainty

In Eqn. 1, p(%) is the maximum allowed measurement uncertainty of the

applied assessment method(s). If this value is not specified, then a default
value of 309 shall be used.
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