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2 Tnternational Commission on Non-Ionizing Radiation Protection

® The Institute of Electrical and Electronics Engineers, Inc.

* International Committee on Electromagnetic Safety
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AHRZH-IT-HOOEBERBE. WHRAEE., ENEEZE(RIC. BRIFHETES
ESICKYFHIHNBEREZANTH Y., ThEBZ3HEN IS TEHIEEHZ
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E2F 66Hz LEOBRHBIZOVTORARIIEH R UV EBIEHDEY A
2.1 606Hz LLED /AR IRtEE DRE

BHFRAEEH R UHEIES L. —MRICEHBSEN S 10cm LLE (300MHz LLFT
(% 20cm LI L) BEN-ZRITER SN S, CHhITERKITROEE CERLGERFDAR
ENTERNLITLDIDTHAA, AEFHICE > TIE. ThoDERERFEDHE
BTOAENAEERIEE L H D, FIZIX. T4 VYLREAEE WPT) PR TFLAIZEIT
PR ERBTEDOEEFF(ICOVNTIE. R 20cm RFETOEFAEFRIGEE SN T
W5, 2L, RIGEECTERGERADAENATETH>TH, TY—LERIEL
BT H@BES (EMTFY) (FEHMSTEMN S 10cm (300MHz LU TIE 20cm) F
OB TEATELGL,

EFEENREOAKICEAE L THEASNIEREFD > B, KENAKLRCE
BE#HELTWLWAEEICE. KRAFEICETIERKBEEOEMREZERICAET S
EIFEETHY . BRICEVWTERFAERHRUHMEHZERT S LI TER
W ZDT8., BIRFEEH TIE., BHBGTRIZES T 57 VT HOERSAKIZIE
HTHEEBELTHERASNSSEICERA SN IBARIGEHZEDH TS, BATRIIEE
Tl&. AEHM S 20cm LNOEBEHBESEN S DBAMAERIECEICHAT HIXLMED
BIEL LT, LAKRRIKRD 10g M hHiz Y FHE Shi-ZERHxRKIEIZ & AT SAR

(SAR @ 10g FHDZEMFZAKIE) AL TLNSA ., TDEHLREREKIL6G6Hz &
HoTWL5,

L= 2T, 66Hz LIEDREREHICEWNTIE, EHMELREE Y 10cm RiEDFEEIC
BT HIEHEEERE SN TLVEL,

ICNIRP i1 K54 >R IEEE REDEMZ IR L. EVETLRFKRIC. AEMD
10cm RiGICHEBET HBETEN DR EDBEGLRE LT Z0hET 516, BATRINE
HICEH T AH-GIEEDEA, BUGIEEHEDERTE. & 5I12(E 10cm Rl TDEHWR R
ERHOBREICODVTRAT S ENABETH S, IONIRP TIX. &FHOD Y R 5
EOWEERKEHA FS4> (100 kHz L EDORKEH) HEDRFAZTo-TH Y.
6 A BioEM2018 KEICH WL TIFFEHLEEENB RSN, 7RAITNNT Yy vty
FEROBZE=HOXEZNLT-, Fi=. [EEEFKICALTIE, 5GTHWSZ EMN
BEEINTLS66Hz UEDI JRIZHT HFEMFFMICOVTRETHEADL,E
U, ZOEEEL+STIEEGEWNZ EA B, 100 kHz~300 GHz D EREFICH T HHEHE
ENOHREERFAFTHY . 2018 ERICHET A FETHD. LE=A>T, BAEME D
AEAA RT4 & HEEMBETEE L TLEEL,



2.2 6GHz A EDR/ATRIRIEEHC DL T ORET
2.2.1 ARBEHEEDFHLEE

2.1 THRRI=K S, HABEIZH T 5HAARIEE T, 66GHz L TORIRBIZE T
HZRMIEK EOFMIEIZEEL L TIX.SARD 10g FHDERBERENBLSN TS,
6GHz BOREKHMICH T2 BATIEL BEOFFMIEIZRIERE SN TLVELY,

ERMGESRE LTIE BEEAA RS540 -ERRETHS ICNIRP A RS54 2%
IEEE R TIE. 6GHz ULDERBIZE T 5BAIE EOFHAEIZEL LT, AFHEAD
FEOEHETHOERMRRKENBLNGNTILNS, ==L, ICNIRP & IEEE & TIX, A
SHEAFENMEASNIEREE. FHLEE (EESAKICASHTIEEEEL.
EHEBICHEZY ARENFZEELZTFHELEZEXAVIBOEBEORES) RUZ
NITHIE LI-1ESHETHELN H D, £9. AFENEEINEA SN S EREFIZON
TI&. ICNIRP TIX 10GHz LA E. IEEE TIX3GHz LETH S, FHILEBRUEFNIZH
s L3458 HEIC DL TIL, IONIRP 4 RS54 U TIEFHLETIEZE 20cm’ & L., $EEHE
([ 10W/mEFBHEEBIT, 1M ITHITHASFENFEEN 200 WnEER TIEHE LA
W EZEHTLSD, —A. [EEE BBIZH L TIX., FHEEEE. 3-306GHz TIE
100 47 [em?’] (4 - BHAZEMTOKE K [em]) . 30GHz L ETIE 100cm*& L, 2-100GHz 128
[+ Z35EHEX 1OW/m*T&H Y. 100GHz LLETIE (907 -7000) /200[W/m’] (s : FEK#R
[GHz]) &L EHIT. 1M (SHITHAFENEED 1000W/mZE R TIEE SN
LEFEHTWS, 4. IONIRP H4 K54 240 IEEE (RH&IC(X. IREHED B REGESE
PEHIEEBORM & 76 5 XHER TR AR 5 TLERLY,

EHeEFEIZET 28 & L Tld Hashimoto & MEFZE [3]1 R U Foster 5 DA [4]
&5, Hashimoto[3] Tl&k. 4FRFMILHEDIFIAR—ILToTT %, WEEBEDAK
BES R L-ERBEAKRETILEE (15-40mm) [ZERE L =154 OB 10g Ty SAR
EUOBEMBEBENTE (E<ETELS 1 CORERELREE LHDICREL AL
BHEEZROHTEY. ENEEOENILEBEZEILSE. RERKRKEELF LD
DRRBFEEZREL TS, F-RLAETHERHELT, TOoTTHFEARKRETIL
MIEEEEZ 15mm & LT3, COMEICENE, R2I2F7TESY FHILEEE 4om’
ELESEICE, EELRZEBTEHOAFENFZETRLELEISEK. FERNIHE
EEICAS T H2REEZEE L2 1 RITBHTOMEICEER T, #306Hz F TIE/DS LAY,
30GHz ZHZ 2L RXELLEBEIHY. TOERFIBRINENDODREILLEEZ SN,
BTFLBKYFHNBTEEWNMEELHDIENRINTILS, ZOHMETIE, [EEER
BOEHtEBIIEMEELR EOMEIEI <. Fi=. ICNIRP [2&(F5 20cm* £ @K
LEBBEENHEIENRENTLD, I, AKRICAFTHI Y IKDE—LIEHL
HoemLLTOBEICIE. KERELRE. ASENFEL. BRBICEET 5 E—LIE

8 BB BT, B EREST- D ICERBENDES, ARENBEED S HIENICRIR S
N5 FEWESEEOEIE IR 0% ETH S,
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[CHBITEZENATRINTWLND . HEEVICNIRP HA FS A4 v OEKRFIRIEICES N TIE,
THRHEXNEICERT 5 FHIEEmIED 1 cm’lE 30GHz UL ER T 30GHz UTOWLWIFHDRE
FERICHEVNTH X YFIRNAEHE S 2> TULVS, Foster[4] TIX., 2 RTDREHEE
TILERAWTERBNZTV.EERELR LHBORNSEHEFEEDERFHIEL.
MAEDEEEZZITELDELRHZI DD, 1-4cn’DEHICHDHEEHL TS, U
£ &Y. Hashimoto R U Foster DMEE DHEMRTOERIBMREH L TE Y. FH1L
EE1-4cm’ T & YN EBRTRULEEIAONDS, LN -T, FHLEE (B
NEEQZEMFEHLICAVSIER) . RKEORELRDOHEZFOLTEMZHERT S
BHEDEKREICE >TEELKRBAZRL. RFOMRTIE, 30GHz LLITTHNIT 4
o', TAULDAEHTHNIE 1o DERBTEMLET S LICKY . RRKEELRD
BEICHYBBZZEMNTERINTINS,

2017 ENEHMRDEREELEICHT IEEI—T 1 *— F&£A (GLORE) £A&IZHLY
T. IEEEHRBORE LIZ{ZDER/IZDOULVNT, Transmitted Power Density at the Skin

(TPD: REIZCHETHBBENEE) MEESNA TV LDBAMDAH o=, TOEHE
[ZDWTIE, HIZIE, Hashimoto[31M o HER T A EMNTE S, CDIEEIL, 10g F1y
SAR LREHRIZ. NERINBEAHICEDICELOTHY ., BEELR L OBERIRREBICIKT
LW, ZNnICx LT, BBEABREIIRIGT 2RER@IS ITEHAHFENEEIL.
REXRAICHTEIRFEQORKRBIKFEED O FRBIZE >TEILT 5. ZD=H.
IEEE &L, RERADRFELEEET S LT, BRENFEICKIGT HEMRR
Eftt (AHBHEE) 2BHL TS, TOROTEHLEBEIRARBIEKELT 4
e’ TH Y. BPE LT Hashimoto[SIDFHX EBIALTLNS, —A. ICNIRP A4 K5
A4 ] TIEKYHWEIENS 1o A TOE—LZZEELTH Y., GLORE &&H
SLMNEE—LEZBELI-REAATHLEAERIA TS, LH. 1emAT
DE—LEAERTELDIEIMREREFRREEL LS 06H: TH S,

UEDZ EMD, 30GHz UTFICH TS FEHEEFEE 4 om’. 30GHz UEIZHITHFH
E@EmfEE. & YFHRMEIIIENS 1o AEELLVE LR S,

E—LBBRICEZBRELLZVWITAR—ILToTFEFZEY., 1W/m XL 1Wke
DEEERELRZELDIDITHELR SRR EREICHITH2BERBENFZEDRKEEEE
3I1Z7R9 . SAR (& 3GHz L FDRIK . BREAHEEIL 10GHz LL LD B R TIEIZ—
EDELGES>THEY., ChoDEEQENEERTLEDOTH S,
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2.2.2 BFIZBEIT S AHEANZEDERME

6GHz LLEDERBHICEWT, TFoTFEAERET LN 10cn KiFICAHBET 5156
DAFENEEOFEAMEICOVWTINETHRERLAITAEVDS, SHAIEKREK
HHEICEVWTHASKIERBBNEEIATUOEN122EIZK D,

H2b)D56, RIREASHGLIBELELEVWEASAR—ILTOTTORELY., 1
RN (FER ICLHHERE. ZEEARETIVLICHT 5 3 RTMBTIZK D AG
BHEE (4cDFEHE) OLIX66Hz TIEBMA—ELTWS I EMNERETE, Th
FAEDNDS 10em RBEBDMEICE T, AMRKET U TTOHEEERN+NESNT &
EFRBTLHEDTHD. LM >T. BATICB TS AHENEEDERIEAIREEE R
5nd,

2.2.3 AREBHEEDEHIE

BN ESY ., BMES I L—2 a3 VITEDWERETIEH, BRIECEICE KR
TORELRIRBEAERBT IENEELEBN-HEBEZET LS LATEIATIS,
—A T, ICNIRP i€ FS5 4 >4 [EEE B TIIERICHEASINzhIFTIEEL., F=
BEZDEEAN D EANEABIBT 5ENEEOTMERE M TRTELETHY., BIISh
TWBEFEVEL, LEzA>T, AlEZ0EAKY . BIEGELYEETHS. A
AANDASHENEEDIIHHELZRET A EMPRETHD,

EEICIE, BAERE - ARSUHETAREIERICIECESND, LI=A>T., A
BHAFREICHT 2EHEEZRET SICHY. ChoDEHEOHFT, KRXRTOHOEREL
ENRREGIFHICEVTHEHEEZRET S ENEFELL, R4FREICENE
E1ml/ e’ DFEERAEEICAFH T IEOREEELREOAEKRELEEZRL TS,
B4 Tl BRI FMLAAFETHAIRBREICETT SEERE (MR A AS
T HEMEITH LT, Sasaki [6] DIREFHCE D BB FEZAVTEEL-ERE R
LTW3, BEERBENAERANAGT BIRIZIE. Brewster IRIZK Y EE~D B BAEMN
FEEAHE (K4CHOTASA=0" OFH) KUYIKRELHDZN L F4kY6
GHz B UF 30GHz &£ HI2. RIE~NEEIZAFH T 50=-0° OFHITENT, REEELR
DERERXENFLNTWD, T, BERANY LA AFHE THSRERAICETT HK
TRk (TEK) AEEAAST HIHEICIE. RE~DEBRFIASAIH L THEIAR
195, D ELY. BRIICEICIDAKRMEBTOMBIFEIRE~NBZ BT HE

S EATERO RIS 2 SDOWE DOEEFITAFEOE F o TEERWE A AS T HBIE, KR
K& & ([R]) 20 &b (Brewster 1) ZFH, 0=0° XV Brewster f§ £ THRIHHR
BORE SITHFABD T2, $hbb, FiEER (1-|R|1?) 1260=0° XV Brewster f4% TH
RIS 5,
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NEELEBNE-HEBZETSIENAREINTNS I EM. KERENEEANAS
THRORMBELRIIBBRLRBRICAFAICK L THARLT S, AREBE~NA
ST OBEMRE. RALGAEICL > TAHT IZEERKEKEREDERELEICEK
STRETELILDNDL, ARBENFZEDEHEZRET 5CHY. KEABRELR
NERKRELD, KEICEEICAFRTIENEELEICRET SIS LNBELLEZION
%,

Fi-. ERBREEET S L. BEHA FSA UDOBIBETHY . REDES
BEICEDNT., HERTEIAHNENTEZRET 2LENHDH, HI51E5°CDERE
LREBI-HDITHERAFEHNFZE ([31[6][6][7T1I&DL) #RLTWS, Fi-=.
R1ICIERS ISR ENSFHEHZROF NS, WS OMDERBMIZENT, 5°CDEE
tREBI-DIHERBAFRENFZEETT, R5IF. 5COEELRE/BH-0HIC
DEGZAFHBEANFEIL6GHz IZH LT 68mi/cm Ll E (R 1). £ L TRIRBOEMIZHF
LA L. 300GHZ (2L T, 25mW/emlE (R1) ERB T EFRLTLS, Fi=.
10GHz OEFEHMPBATHEF SN LED. REBEWEAV-RERBICHT IBEL NI
DFHEFERICEVTH, 5COBELENBOLNSIERIE BEFHTIE., REMAMBE
BEERINGN oz GIE288), ChoDHEREMN S, BABASFEHICEVLTR
BEHLLTEZABRAPTAROEE~DEBEAFRICH VT, 66Hz H 5 300GHz D
EIZH LT, 20ml/ e’ A TOERIF K BEETIEIEBERATHDRELRIE5C UTE
BHEZEMND (RSRUEKT), KETORMEFIELBLTVWLDEBEESND,
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140 4
—A— Hashimoto et. al. (2017) [3]) BERD LK
120 ] —&— Hashimoto et. al. (2017) [3) @ (5—@Eg)
O Alekseev and Ziskin (2009)[5] /&
(BR-ER-IEH-HFRO4BETIL)
N'E' 100 S —O— Sasaki et. al. (2017) [6] AiEEDOE®E
S —A— Sasaki et. al. (2017) [6] BEEBO &M
= —4— Kanezaki et. al. (2010) [7] Bz
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5. 5CHRELRZBA-OITRELASFENEE ([3]1[5][6]1[7]I2EDL)
1. 5CHBRELREZBH-HDICHELRAFENZE [ml/cm’]
(X < EBERGL 6 GHz 30GHz 300GHz
BEEOEE 71.8 47.1 28.7
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KE_(¥y—H#8 68. 1 48. 1 29. 1
@ GE1)
AIlE DS * N/A 42.5 217. 4
2)
BE DEE 2 N/A 39.7 25.0
2)
RE_(RE—RE N/A 42.4 217.0
P—ERD=E
;Ej—_“)l/) GEx3)

GE1) BHZEIEEM. CE2) [BlITEIEEM. CE3) [TIITEIEER

2.2.4 RFARIIEE DOHE

CRETORIERETED DL, 66H ULOBHRIIESHZHH 5 AHEAS
EOEHIEEIBEICDINT, 2.2.1 BiTIE, 306GHz LT THNIX 4cm’ ., ThLULLEDERK
BTHNIE 1w DERTERTEECLY . BARE LRORECHYBE L
AERESNT NG, SO0, BERESICHC-FYLERERET 5 LAME
TH5.

2.2 1HiRU2 2. 28 Tld, 10em RFBIBVTAKE 7 7+ DHEEEAHFSI
&<, DM DRERMICH LA ET 2 - AR BN EEOERNAETHEE LT
W3,

2.2.3 HTIk. AHBABEORIEEED S, KE~OEBEASERELT S
CENELTHBC EEERLTVS, Ei-. 60H LEQERMHSVNTIE, AR
Ik 5F 2000/ on e TNIERBEREDRELFE S CUTIHZ, REMEERET
FHLELTUS, COBICEYAREE (SEBHT2ME, —REET 104) &5
THLITKY, EHEERET B LN TES,

Ftr-. WEKDEEFY SARICEHT 558HEIL. 6GHz ETTH o1=, ICNIRP %> [EEE
Tld, £5FH SRR RUZNIHGT 2 BHABEESOEARKLE 66Hz 75
300GHz ~LEART A Z &EICDNWVTERLTLNVS, 6GHz LEDRERBDEE(X ETIE
RMEELRICMAT, RESELRLEETEAL], —F., RMBELREAR
~OBREFHELTEZLNDID, TALUNORRRDEBICLFEEBYREER
¥ B 18113 3006H: £ THIET ZBEAH S, LA > T, RHEDOBFIRINGESH T
5B ASBABE O ETH SAR (2D T & ERBIFIC &t T, 3006Hz £ THIEY
BoENELTHBLEALND,

FROBHERCESE, SEAORFRIEHOREROIEER 2127,

F2. BEARIIEHOBER (THREBADHELRS)
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ER B ER B =25 EIRRE — RIS
100kHz-300GHz | £ & F1# SAR | 0. 4W/kg 0. 08W/kg
FEOMHEBE 10g ZY | FEOMHERH 102 H1Y
100kHz- 6 GHz BT SAR 10W/kg 2W/kg
(P9EE TlE 20W/kg) (PURE TlX 4 W/kg)
_ FEEOAREZR X 4onl | FEOARER - 4omtY
6 GHz-30GHz U 10mW/om? U 2 mil/on?
AHEAER [ e okm 1 o't | EEOBEE 1o
7 =X == G~ 2 —=="1 Cn~
30GHz #8-300GHz 0 TOmW e =13 ;mW ot =
(FED 6 HETHIE)

(%) NMEADEHSZERMICHLT HEEPOEEOERICHE,

HH. 66Hz LTORKBDERE 66Hz ZHBZHERBOERICRARICIECET
BIZAIZIX, EFT SAR SRR E A BENEEDENENDECEEZRELED
BTSSR ENH D, THhbhL, BHROBRKHOERICRKIZIESET 58I
(X, BRI DEHEICKHT HEGDHRMA 1 ZBATIEELZL,

Tz, BARIGEHOBEREHRICS T, ERAKNELBLIBEANTSINA TS, @&
AN EGDEBAIL. ETOEANARICRNEINIEREZUHZEELTEDOLONT
W5, BRRNEGLBNEEHT SERREME (IEC62479) [CEDE. £TOEAN
FHEERICERPLTART DEVSIHEXZHZREL. 6-300GHz DASENEE
DIEEHEICH T DERARNEGDBNEHELIZLDERIICEY . ZEHHRENOF
WEANBERARN LG DBEAUTOERBIZOVTIE, RICERBOEHANZED
SL—EITRRENBHEETEH, AEXRDAFRENEEOEREEHZEH LTS
V., ARBNEEZFES ILENGTVNLDEEZ 5N D,

F3. 60Hz UEDBAARIIEHDERBRNEGDEN

SRS —IRIRIE
B B S | s | oo | Sown
A ENZREDIEEHE [MW/cm’ ] 10 10 2 2
FH{emEmiE om’] 4 1 4 1
AR & 7% 5 E 1 [mi] 40 10 2

2.3 6GHz LA EDFMBIFEEHIZ DLNT DHRET

CNETHRRFELY . AMEMNS 10om LIRIZERE L=KIELN o DERIE < FBICH
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LTIE. AFRENZEEICK SIEFHEOERANEELLY,

—A T, BRGERESTIE. BRARIGEHLNCH. SH—(E <K EICET 5@
HICELWTAFHENEEDREHENEO SN TS, fzIZL. TH—IECEICEATS
fHBhtE SRR S 10cm LI EDIERETHEAT S L EE>TLVS,

Z I T. BARIEHICASENEEDIEIHEZEAT HD TG, 66Hz LIE
DRH— (T FBICET 2EBEH OBEATTRELIEERHIC DOV TORGZHIBRL . FH1E
HEOEHZEMT 5L THLRKDHEN R ONSAEEEL H S, LI LGNS
6GHz LUEDFH—IEFICEAT HMBEHEER LI5S, 66Hz Z1EIC JEFH_IHI:
HIEBEMNERLGHRRICHEE I L. HRDAHENEEDZEZMMLGERKEICDVTIEF
MIEEBEOEGEIEDONTULWENWI EEMNS ., FH—IEEICET 2HRIIEHAD
—EMEHE T L EHAREEICLE D, FIT. BRBICLYVEREFHNELS L. EE
HEFE DR IRELAE C S ATBEMEN H B

ftha. 2.2. 4 BID BRFRIGEH DBRERTIL. 66GHz D L TFREEB TOBEAELICE
WMEE L AMRICEE L TERY 2 BBHEF L RATRIUEHOA# TH—IZFHETE
%,

LEIZEY, e E LR T 5B SICITEREEO— BN #HIFTELROEDE
ENHY . WEMEHTELGL, BRMRIEHEZRET S AL YEENTHLEE
Abnd,

2.4 BEMEEHEAOESNK

6GHz L EDBFIRIIEHDBEEIE. £HFH SAR EASHENTBEN BRI
T3, BRIRIIEHOEBRREICE 1T 52 5T SAR DEEHEX, EREHICHT
225 TFSROEHELR—THSH, F-. BAIRIEHOEERIEICE 1T D AH
ENFEDIEEHEL., EME84 (b) 36HZ LELDRADASEHNEEDFEEEIC
BT BASENOEEIREE (10ml/cm’) ER—TH 5.

6GHz LU EDRATRIIES &, KRN DS 20cm UTDSHEICHEATESELTWLS
AL RIEMND 10cm LLEDBEICTEHRFRENRETRETHY . EEBHOBHFR
EHEEHRXEFY—E<ECET 2EPEHLERT SN TES,

BHARERHO66H LEOAFNBEAZEDIEHERX. EEREICOVLTIES
mW/em THY . —MRIRFEICOVTIE 1ml/ecm’ TH Y . FEED 6 GHz LU LD BHFTRIRTE
HOAHENBEEDRHELY LEIRESN TS, ERFBERMHOIEHER,
LEMBICLZBERAEHLT 5-0DLEGFH SR ICETHERIEHEHET S L
JITRESNTEY ., 2FFH SRARKELDIAKESIT—HRFRRIAST HE
RECBFHEBRELTNSO, BATRIMEHDAFNENZEL Y LEVNVKEL L
2TW%, REEMD6GH: UEDBARIEHTIE., £2FEETIEHLEL. AMEO—
BADRFHLEERECEICEOBMERZENILT 5-ODAFBAEEERELTW
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51-8. BHRAERHOASFENZEELYELTVRIELLG>TWS, GH. £5m
BOFEZWHLET E-0IC. BRARIIESH TE. AFRENZEEDIESHEICNA T, £
BT SRR DIEHHELHER T 2ENH S &b, EHMRBER & BRTRIEE
DOREIZIEFREBEE L., AEHOVWT AN ZFHRE L TLWNIE, EBEGERHEZEET
5LYEFTED,

FH—IEKEICET 2EMEH TIE. AR SO HZEMITHES T 52 EEHDOASE
NWEESMOERMUGEFENEHFBREDIEIHBEUT THAC EEZRHTWS, 1=
L. 3-300GHz DEFRHMBEEICH LTI, KARICAHT IENTZEOEHMRKIE
(. BEEREICH UL TIE 50m/om’ —ARIRBICE LTI 10mW/em* 2B 2 TIEAR 5720,
(2. 3-300GHz MREFHEEEHICEWVTIE, RIZAFIT 2EHFED TR RKIE
(T EBERBICEVTIE 10mW/om’, —fiEIRBICH L TIE 2ml/em Z B 2 TIEAE 5L,
WEERED 6GHz ULDBAARIIESH D AFENEEDIESEL. FY— (X< EICET
HHEMEHDORICAFH T IENZEDEMRKRBELRICEL G >TWLS, LIzA ST,
FH—IE< EICET H4BES & BRTRIES OMICITAFEROFRES TG <. MmiEst
OVTAOAERE L TLNIE, BREEHZERET HLEIMTE S,

Fi-. RFTRIIESETD 6 GHz LT ORIRBMEHICENTEA SN TS /EFT SAR 15
SHEDFHILEEF 10g THY . —iB# 2. 2em DI HKICHE L TWS, ALY
BREULORAEHETE. EEORBE~NDRBERINSHEUFA—NLUTERY,
BE. BT SAR DRKEFARICENSD, FHFTSAR ZRKXELNENSHERD 10g Fii1ik
MAROERKREE S ICHAS T SEE (—i88 2. 2om DIEAR (4.6cm)) &, REED
6-30GHz DRERHMMEEHICHITHIAHENZEDOTEHILEBETH S 4om’ & T ER
LTHY. BT SR E#HELE ARENZEDOREHECERBRRBRDERTH S 66Hz
[2EWNT. BATRIES OFHEEIZE L L TOERMEFIERIA TS,

2.5 ICNIRP #iA R34 v & & BIRIEIRHDESM
2.5.1 ICNIRP i1 F5 4 v L BIRMLEEHDEEY

1998 F(ZRITESNFIRITD ICNIRP 4 K54 > TId, 10GHz LIT D ERE 8 T
(& SAR DEAFIPRIEAY. 10GHz LA EDEREMEELICE D TIEASENEEDERFIR
BAZRENRENTLS,

F9 106Hz LA ®D ICNIRP 14 K54 Vv EDBEEHIZDWNTERT S, ICNIRP 741
34 2DEHTY SAR OEAXFIRER. HERED 6GHz U ELDBFARIEHDES
14 SAR DIEEHE L R —DIE (BEIRETO. MW/kg, —HRRIRIETO0.08W/kg) &742oT
V%, ICNIRP iA K54 »DFEAT SAR DEKFIREIL 6 GHz LT D BFATRIRIEE DB
AT SAR DFEEHE L R—DfE (BEIRE TER - KEROEED 10g FIYEH 10W/ ke,

% 2. 5 HiTIX 1998 4ED ICNIRP HA KT A > w457,
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BROEED 10g FHEA 200/ ke, —ALIRIE CEEER-AE DI ED 10g FEA 2W/ ke,
B DIEED 10g FHEM MN/kg) EHE-TWNS, 2. 2. 1HDORIITRENTWSES
Y. 6-10GHz DERHEEICENT. ARENZEDREHETELSIRKEELRE
BFT SAR DIEHETELSIRKNEELR LY LKL, 6-10GHz DRFEKREBMBIELIZH LY
T. WEED6GHz LU EDRBARIIEHZHRET 55HE. ICNIRP A1 K54 V1R
THEEZLOND, LT=A>T., 6-10GHz D FEFEFEEHIZEH T, ICNIRP HA K54
D EERGERHOBICEBRORESIIHEVWEEZI LN,

RIZ10GHz LA E®D ICNIRP HA FS A4 U EDEEHICDODNWTERT S, 10GHz LLEIZ
H115 ICNIRP 714 FS5 A4 VDAFENEEOEKRGH|RIE (FEERETS5m/om’, —#%
RET 1mW/cm?) TlX, EHEEIEE LT 20cmABEL SN, D 1erlTEWLTASE
NEZEOERHIBED 20 £ (FEBZEE T 100mW/cm?, —#&IRE5T 20m/cm?) % E@E 5
BWEDIITHREINTWLS, WEED 6GHz UL EDBATRINIEST TIX. 30GHz LT TIE
4com’, 30GHz LLETIXZ 1omDEHLEEBZRALTES Y. BITO ICNIRP 4 K54 >
THULWLITWSERLEBELITEL S,

Lf=A>T. 10GHz LA LA D 300GHz & FE#sEEIZH 175 ICNIRP i/ K54 2 &
BFFRIGESH D AFEHFZEICDOVNT, BEEOLRIETELRVELOD., BATRINIES
DASTENZEEDTEHLETIE (4om®) (X ICNIRP A FS A4 U DASEHZEED T
LEETHD 1ome 20emDETH D, FHLEBICHEZ T HIEARD 1 LOTET
WD & BRIRIEH O EEISHIE T i (20m) (F ICNIRP A4 K54 >?
ZONFEHILEIEICHET BTk (1om’h 1cem, 20cm?A3$Y 4. 5em) DIFE X LFET
Hb

Fiz. BARIGESHDOAFENZEDIEEE (FEIRET 10ml/om’, —fRIRIET2
mW/cm?) (&, ICNIRP HA RS 4 >d 20cm’ D FH{LEIED ASE N EOEAFHRE

(BEE L ERBE TSN/ o, —fRIREET 1mW/cn’) IZEER T 2EDIEE > TULVS A,
221 HOE2I1ZRENTWWS EH Y., 20emDEHILEFEICx LT, 4en’DEHIEE
BCEHRILEHICBVTIVEBEVWERELRELBDIENREINTLS, LEzAST,
BATRIRIEEt D 4 e’ DFEILEBEDASEAEEDIEEHEIL. ICNIRP 4 K54 >
D 20cnDFHLEBOAFENEEOEAFIREL FEREULOKELGZ>TL
b5, TBIZ, 221 HiOE 2T REATWS ELY ., 4cemté 1 e DFH{EEIETIE.

EUHTOERELREIMRRAEBETHDL I ENRINTIVS, BRSSO A5
BHEBE (BBEET 10mW/cm’, —REBET2mW/em®) 1&, ICNIRP A4 KS4 2?1
e DFHEEBEDAFBENEEDERFIRE EEELERET 100m/om®, —ARIR
T 20mW/cm®) D 1/10 DIEEE > TS Z &b, BRTRIRIESEHE ICNIRP 4 K5
AN 1 DFEHILEEDOAFENZEDOEARFIREELREFLULOKEIZLE > T
%,

LE&Y., 10-300GHz D REIREFEEIZE LTIE, ICNIRP A/ FS4 V&Y EHEE
D RFARIGESHDOALHHNEEZ 5N D,
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2.5.2 IEEE 3t& & BRIAEESHDOESH

WHO®Z 7 & k< — k 304 Tlk. IONIRP 54 RS & & 42 IEEE Bk ESRTA
SEEHA RS ELTHELTND S EhD. [EEE BB EDBESMIZOLTUT
(23~ %, IEEE #450 3-300GHz DREFAEE TIE. ASTEHBEDRAHIRESH
EFLTHY. FHEERLERLIEKELTEETSESI12H>TNS (3-306Hz (%
100 12, 30-300GHz (% 100cm? & TX 1 om?) .

L EREA 100 12X (& 100cmD A EHBEORAFIRIMEL, SEEHECHNT
10mi/on?. —ARIRES1= 45 U\T 3-1006Hz (% 1 mil/en?, 100GHz A & X EAYE < 1312
DRTHA L, 3006H; TIEEEBEICHE R RAHIREE —BT 5L 5ICBESAT
5 (R6), LAt >T. BATRINE S O— R IBEE D A ST E N EE D FEEHE (2mW/om)
(&, IEEE EDAHBATEQERFRE (1nW/cmd) D28THB, —HT. BF
WIS S D EH L EHE (6-30GHz T 4 cm’. 30-300GHz T 1om?) I IEEE MR T4k
EHE (3-30GHz T 100 12, 30-300GHz T 100em?) & Y H/NELy, Li=At>T. ICNIRP
A KES4 L EDEBERBIC. M2[TRahTWBEH{LEREASENTED
L— FATOBREY. BRRIGEHOFHLEROANENZENTRE BICL
2EE 5%, [EEE B8 0 THEEEAS 100 12X % 100cm20) A 518 A% B H AR E
NDERECBIZEHPBELRICH LT, ARENENLUTIZAS, LEA>T, BF
WURIESHEE XL EHEAS 100 A2 (% 100cm2a) 1EEE 454% & FZ L DRI - T Ly
2LEDEEZDND,

% World Health Organization (fHSRARMEEREERS)

_20_



— EHREERE

100 ...............................
i - - — $#EniEEt (mAR)
- - - H#EniEE (B F)
~ -----#Bhi5 &t (BHED)
S
2
> O e N A HENIE S (BR)
£
........... BRI EEt (4cm*@6-
M 30GHz;1cm*@30-300GHz)
{}‘E[ —— ICNIRPEFE L~ L
& /
E 1 g—————————————t—— | e ICNIRPE: A |8 (20cm?)
Ly /
< / coeenes ICNIRPEE AR ( 1em?)
—— EEERAHRIEE
01 L4l Lol Lol L1l L Liga|  ==e——— IEEE§$E|,F§ 1000 @3-
: 30GHz; 100cm*@30-300GHz)
10 100 1,000 10,000 100,000 1,000,000 ) .
o wme L T T e IEEEZEFHFR (1cm?)
B R [MHz]

6. AFBENZEDFHBED LK

F =, IEEE #R4& TI& 30-300GHz TOFHLEFEA 1 cm’D AFTE HZEEHY 100mW/cm?
FBATEGELHEVWEINTEY., COSEEDOFYLEEEHATRINIES D 30-
300GHz D EEHEEICH TS FLEIELR L THY . HhOBFTRIIEH D ASEH
ZE (BEIRET 10mW/cm’, —fZIREE T 2m/cm?) (& 1EEE B OFEHLEIEH 1 om?
DASTENZEE (100mW/cm®) M 1/10 TH B, LT=HA > T, 30-300GHz O &R $hpasEkI
BT 5BATRIGESH L IEEE BB LY & Y FIRIMICE > TV S,

2.5.3 SRICETDHINIRP A1 FSA U FLDEEH

ICNIRP 54 K54 U RU IEEE SRHIL RAEBREICH [T I-EENEDH SN TS D,
BWENSELLIZBTFOHREREMNS(E6-3006Hz [CHWTIFHEOKRELLERITAL
W ERFEEINTWS, T, 2017 £D GLORE £ &= +5 ICNIRP R U IEEE (EF
BREBIZEDEINTNDHA RS54 - BEOHERRIZOVTORRTIE. BATRIX
B EREOTHILEBEBLAVAFENEENMRASNIFTETHL I LABES
nNTWb, £, WHA FSA VIO T, BRENFEICLDERFBEDOREIC
DNWTERNMTON TSI LI MESATLED, WThIRBEATIIEXLTRE
FHRIATWEL, ARBABED S SARRNICRIRSN S EBENZEDEE (Efi
500l L TH B0, BRBENEEOELRHREDEANICLKIAFENEEDHRE
~ADEEFIABBRIZLYELTZ2LODH2FELUTTHDZ & M OBFARIUESHD
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ASEHNEEDELE (BEERET 10mW/cm’, —MRIIRET 2ml/om?) (FERRH A K5
A VOBREMTHESNSAFENZEDRIHE (B E < TBRET 10-20mW/cm’, —
RRIRIET2-4ml/cm’) ISR L TEYHIFIMICHREL TWAS I LICBET HRENH D,

L= 2T, ChoDERAA FS54 o ORERREZHEFZ. bR, BETRIREE
ZREYTCENEETHD,

E3E SRORERE

SEOBEARIEHDORERICOVTIE, BULGAEDOHEZRY ., BROKRD -
RELFADREICET 50, RFORFHMELEMMLRIICEDINVTERN
I OBEEIC TR LGIRNEEZ 5L &b IC, BEREEHEHRDOESMHEICMA.
ICNIRP 774 RS54 240 IEEE B E DEAMO IS DWEICHIT-BMEEEEL
T, FYFRIMICKRELTELEDH=LDTH D,

BE. BRKBEEOBHERICOVNTIE, FHE, WHO [SEWTREER ' X7 FHELNED
BNTWEEZATHD, Ff=. ICNIRP HA FS 4 U OBEEKREHDBEEEIZDL
TH. BEDAAMEDNDRBELIEH SN, REEITHTHD, EHLEIF., 5ISHEER
FEZIRL T, REICK CTERBERHOEYAICOVTHOTREAZITI L
NEETHD.

V RERER

BREOHE. HEEEBBRUE 2035 5 [ERFEEHOEY S (FH 25 &
128 13 BER) 055, [BEKERICHT 2 ERBEEGOEY ] 1SDLT, 3
RO &Y BRVERHOBERERY F & D=,
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SEERA

REANDEZTRENRER (B 1221 T

1. %

2020 FITH—ERXRDRENFESNTVSESHABHEE A TL (5G) IZH
L. SETAKOEETHLONRTWEN -EBLEKSET (66Hz LILE) AfEbHAI
B LB, BITOER#EESZIL6G6Hz 15 300 GHz FTHOREHRKIZH T,
BHIBETESL Y 10cm REBICH T LHIEEHEX TR ICEBHEI N TS LTS WEHLY,

2. BR~D A

EWEEE 4 G)IZIE, T36Hz LEDERFKIZENTIE. B~NDAFHENEE (6 52
F) A 10N/ e AT & B & ERBmEINTLS[1], CD4 (b) (FERIZHEL TR
HiniE#tchHsd, COEBIBEHDOIRALIL, Rosenthal 5 [2]DRFEDRERICE LT,
35GHz K U* 107GHz DEKEE T 10~50mW/ e’ EEDBH T—BIED AR EEEENE
LHEVWSHREICEDICEDTHSD, —A. 100ml/cm’E#BZ 5 & —BIETHELEED
AlEEMEEEZ oD E SN TULVS([2], Rosenthal 5[21DERIE BOAEIE. AR
R—VF7 T FTZBRERICHSE DL ICHEMIETECEL TS =H. AT
GONATERTIBERILH5, SVRECEICE>TELSREEFIZONT
Rosenthal & [2]1&. (X< F,tk 24 BRRILINIZAE S 5 superficial keratitis (REA
fEx: ARREICHIARLZMREIRET S L, HALREBMRTERKREEFRR
ELTHREEIESD) L deep keratitis (FREPAER : FEMHOABRXCAHBREEEEL
DITKAMIZEEFET 588 (CHELTLS,

Kojima 5 [4]1&, deep ketatitis ZER[EEDEE L L T, 40GHz, 75GHz. 95GHz M
SYURFRBRELVAT7ZUTTEN LTEHERBRREICECE Lz, TOHEER. RBEE
D SEJEREI 50-100mW/cm’ NI $H B E|E L TV D, Fi=, RIEFH 50% DHERE TH
fEG HFE®D 40GHz, 75GHz. 95GHz D ASTEHZEL. T ZFh 206, 143, 146ml/cm’ T
HofzLt (1) LTHY. ThoDT—2IXREBD 8 K IEZFINF] L - EEREE
RBTHb, =512 Kojima 5[BlIF. RRABREANITEETO—TZFA LT, 18GHz.
22GHz, 26.5GHz, 35GHz. 40GHz % 200mW/c’ (X< BHFDAEERELABREBO LR LD
[CHERICERLEZEDBIZHEL TS (H2), REEHRLEBELENEEICHT
5 ER(F 18GHz>406Hz DR (AK#EME < 145 LREMNMEL L HHER) MNEEHESh
%, CNODERBRERMN . RITOBKEEHOIEHE (FHEIEHOEERIETS3
GHz LLEIZH 1T ZIRADASFEHFEE 10mV/cm? A T) (X, & YHIFHMIZHREINT
WbEWZ 5,
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Cornea

i [er ‘ ‘ g i © 4p . Trend: p=0.001
' 120 +
100 +

0k L . | 8GHz  22GHz 2656H2|2556Hz 35GHz  40GHz

. . L
30 40 50 60 70 80 80 100 K band Ka band
Frequency [GHz]

B1 (ER) : 2 VRIECBICL PR RBEESTHEMERRBER [4].
B2 (AR) : 200mW/cm’ X< BREDOABREENRE EFORKRHKIC L 51HE([5]

a
3

=]

o

Incident power density [th‘(:mi]

(Damage Dose: DD)
NP—
3
S8
w
S
Temperature elevation (°C)

3. ERLSEDERE

ERMEEHOERIEH TIE., FTROEDHRET., BRADAFEHFEIZ 2 RED
BENBASINTZ[6], —MBIREBICSFEOMMUREENEAINTEY ., —RRED
36GHz LI EDREREBEHIZE FEBR~ADAFENZEDIEEHEIL 2ml/cm* & T TL
5, LML, —BRIRBICH L TS EOMMMUBRERFFRIT TSR BEETIEL
LY,

ERRMICE. Z<DBREESICH T, RITEHELEZRFIIEShTLEL, AR
LN TRRIZH T DAFHRFEIT o TW AT HICEWNTEH, hFFOERHERIET
& % Safety Code 6 (SC6) THERICH T HMRHFZHREL TS, TORMWZEZEHAL-A
Review of Safety Code 6 [7]1ICHWLNT. TEAREIE. EREMTEL DA, BOAY
DEBITHEAEEIMBESIEECITERIRILEF—DLANILIZELLESNZGED
HTHD.] EHESh TS,

EFORREICFRBETAHBEHREN AL THE Y ROEMZEIT LT BE (F
(EF-F). B (F5=-2FAC%). BERLELIZFDZRMRICNEL D, REFME (6
DD ITEY RIS YKRE—LDAAFLEEITS E LS EEIL, ICNIRP O3 (L—¥)
DHA R4 VBITLEBRENTHIESIN TSI LEEET D L. RITORIC
I HEBIEHEISLT LEMBBETEEVELEZOND,

BE. E-LERZETIHEERULOT7L—7oTFI2&Y ., BRAETOECE
AEOEEAEATELGVERGCLDOLAGYELO. KRAEICETHE ETE

FEOERIZODVWTSERELLIABEILETH S,
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SEEN 2

EE~DEERENEE (Ef) 1221 T
1. B

WITOERPHEIESZIZ6GHz M5 300 GHz ETORFIIZH LT, BHMEHEL
Y 10cm RiGICH T HERICHT S5 EEIGEH (BATRIRIER) NRESLTULGLV:
H. HEDEEIEHZF66Hz LU EDERICEHILEREENE S T 5= DEYE
HIRABREE Sh TS [1][2],

BRHMN66H: LEDEBRDERADEERSEHEUFA—FMLUTTHY. B
BRIETREHEBICRIRENBATIRIILE—IZEDL S0, BRIECEICIIREHRBTO
REEORAZEETHS[1], £ T. 66GHz LLEDERA 10cm & YEEMN DB
ICIEKBEIND L EZRETHLELELIC, BEMERICRIRENSZLZEEL. B
RIS BOEZEDOH -HEEPNIEIZEEL L TREABICH T 2BMELANILIZEB LT
BMEREER L=,

2. FHEAE

EREY (BESw k) BEICXL. E/R—ILTUTFEBENTI06H: DEKZF
SFEFDRE (BIECELXZED) TI8ARMBMIEKE L%, SEMEZALTHLEE
EREEABFEMICEREL. BMELARILEFFmLUz, 46, BEIEMREICEITHA
HENFE (IPD) RUEERELFIZONT, BEEATIX 10GHz & #+ GHz TIXZRE
FEHLERETHY ., D OBMMEAICLIEFFTERELRICLK>TET S LML,
CBEHEEUISEREEEGENR OGO, S 2 TIE 106H: ERDIER DA
2> TLV%,

3. &R
3.1. BRIIKEDEHMH

10GHz MEKRZET v FERBIZEMIEKET D&, BERIFEERNKEIZES L TRIR
SNBZENRTY FDID"ETFILEZAWNEY I aAL—Y a3 VERICKYBELMIZE
2o BT AERTRHW 7T ¢Sy FNEEBDMEBEBEGRRUVERIE < EFD SAR
o1 Wke). SSHICZOEBETOASENZE (IPD) 4% (mW/em?) #FRd, 7T
F &5y FEEERE DERRE(ZAY 0. 4cm &S EIREIT R EFBATIE K EDEEH (6GHz Hhh i5
300GHz ETHEIE T 10cm LLTF) FiFE-L TS, CHOERETERZIEKETH L.
BROKXBAIET7 T FTETOEERREICERMICRIREN., RKEKLYEESE
PESICTEORMBERICE > TIE, BREHTHIULMARIRESNBEWNI EHADMND,

N g 4ER Y (Finite Difference Time Domain method), ~ 72 A ™ = /L ODERR F R 4%
b, ZE - REfEEIC IV TE 2 45 5 5Tk,
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W/kg) (mW/cm?)

SARS [W/kgl E ASEHEE I
[MmMW/cm?]

B 1. RAIEC BEFD SAR & ASIBAEE (P A (72 7+ AR 1.0 THED

3.2 REDEE LR

SHABMIEKENHE. 18 /M THRREES K UNKRMFEN LR T S EAERIC
MESNTWBRICEND, BYMERTIX, SBEDEKRAEE (IPD{ET Oml/ om?,
150 mW/ cm?, 250mW/cm’) T 18 NREIDIFK TEEEM LTz, TR, >TalL—>3
UEWICE > TRAODERRINAFEIN-BEREEHBICES T IEEE. BIEL
BT CRENEIELMEMN o=, ZhIZw LIE EEICE LTI, 150mW/cm?
B U 250mN/ e DEFIZ, ZNZH+5. 1CRU+10.2°CE . AFEHFEIIKTF L-5EE
WREERENMRDLN: (FR1),

x1. BOMEIBEROKRERE

IPD [mW/cm’] BRERE (aT)
0 33.5°C (40.5°C)
150 38.6°C (+5.1°C)
250 43.2°C (+10.2°C)

3.3. REDE:EL NI
VE2alb—YavBERTERRRNAZRREFESNEELE. 4O T7UTTET
DZv FETEHKERBZERRL., BRECESHROBBFHEAREZT o=, BR
F<TEIHERNDRETRHFEKRE FRE (ASTENEE : 250m0/cm”) IZENTDHER
ZEHI SN HBBFHMENRD o (R2), REBEICOVTIE, SESESEL
AhFOMAE (RE. ER. KTH. B2 Mo TELH. ANBELEE
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150mW/ecm’ A FTDIE BTIEVWTHEBEZNELREIZRO NG ofz, £z, ZDIE
CEFHTEIREEREEICLYIFHB LSS THEREICIEHEAE LAV HIIR I,
Ihnizxt L. AFEHEE 250mi/cm’DIE < B TIE. 4 WFADELIL TICH L TEE®
BELEDMEFHEENARHON., SHICBMEEEEICELNTIX I ERSHIZE
HoNDEILETHRIBEIET SENGON4], LhH. BEFELAMMEREED
BEER 212RY,

x2. BRIICEI BROKEDHEBFHMAE

IPD BT BS54
=)
m/el | 2R LR R gw | B2 (mamse
0 &) ) ) E# e
150 ©) ) ) s BYegd
BRRE Z80
» e | MR BN ——
250 pepn | T | omE | ko = "“Aqﬁ;ﬁﬁlﬁf;
28 HE B -
IE &S
=354 “il e
B . BRI S
HRE| 295 25970240t -
il NERE S
FE =W v s vy
BT INEES
- 2 e s, SR

2. BMENBLRAEGREEDOHER

4. FRLSBDORE

R (BESv ) ZRAV-EAMEREIKERRZERL-ER. 106GHz OE
BOBBHH IS E. ASFHENEEHD 150ml/cm’ L T OEE TIZSEEB L 1= 5
HEROHEETEIREN TR IND LS BFRRERBOH OGN oz, —A. AHENE
B 250mW/cm* DIE < BRETIE, 7V TTETOHEESREMBBICEVNTARRED
RERICEOOND &S GHEBEENELT,

SEOREBBESE. ERECEBICEISEBMEELR. DFYRNEETHSC
ERTHRENG, FY. BREFEZELLBURIT VT TETORBIZRBESATL
f=o Y FFDID ETILERAWNYIaL—2 3 VENIZE S SR 2K U IPD 577
. BRIRLF—AT U THETOHEERO Z CEVEBE. DF Y KEBRICRIN
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SNTVWEILHERLTWS, COIEKEDHAEE. BRIEKEFTORE S v MK
KEENSLHALHAT, PUVTTETOREEHEELIFARICERTRVERLTL
fzo T LT, REMBESNE L ASFEAFRE 250ml/cn’ (£ B TIEZ D LR RE
FF10°CITEL TV, ChoDFERM L, RERBESIIHEBEELER 240, L
NEZTDRELENRRELGIBATEREINZEVR D,

AERBERM D, REMABEET GMEREE) LS5 oATH, BEDEES
# (AFEHEE 50mV/cm?) [2] X5 EALVz 10GHz &3 6 GHz L LD REEHE K
[CEWTEHEEYFIHMIZKRESNATNWA I ENREEIN=, ThET6G6Hz LLEDF
BHHEERICHT 2ERHERHOIRIE L TIX, BERABELEEZSOREICEITS
- BENBEEINT UV, GATELERE~NDEZIZOVWTIIARKROLEHEILE
[CEDWVEHRETH Tze CNITH LARRTIE, B/ R—LT7oTFHERELDEE
BMEHNAm &L, AEMOBFMEOEWNNIKEZ T FROEEHBESZHR
L. BERARLEEZTEHFKICESEE (LN ICK32FBENLTEREETMEITo
fzo TOHER. BEODETEIEHETH S 50mV/cm’ D 3 ZIZdH =5 150mi/cm’ DL < &
METHREHBEFTIEESIAGVI EAEMD LT,

ARBERIH T TERHIMEANRELEMRETHY . AMFEEHRBICHET S
BEFEEZFLLLY . REHBOBENEVNVGEEZERET IVENH D, . §
EIEREELZEEICBELANILESE - FHEL -, REMEBESHECAV LGN LTS
BlE., RERMEOERLELZE, BB OonTEY., 9%, £EAZEREL £
YEASMNZT B120ITH. SOV DNS A= DERIZOVWTHFMICHET
LILENHDEVNZ D,
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ZEEMS

RERFRENER (ER) [2D2WT

1 de &2

. AR
ERPGEE St OERETEE 4 (a) & TRYE] ZZORMD1DELTVWS] . —f&
2. BEZELSRSKIYLTIC, BERZEELDREINHD. BROVANEADFHATIZE

SHENBHEEDOHIT, BIEDREIE 2500mi/cm® (3GHz, 30 FFEIERSTRF. PIBE) 1L
T. REBMEIL 27mW/cm® (2. 45GHz, 10 FYRAMBSTEF. MBE) DK SITNhE <KD
[2]0

2. 1) RERREOEEKRFYE

ErDEADI VJEERE—LBHFORRBERNERZREZR 1(2R7T (606GHz, 10
PR B STRE) [3]. EERICAW-R/NDIE < FEEHE (0. 34em”) (FEMEIICL > TK S
CEDTEHEIFBRRITEL, BRHM. ERFHNEL LN, £5EEITENES
~DBHFFOFERMAIITOVTER1RNICSELLTEEL TS, ALY . RKA
HENZECTRLEZERBERICEDEOBKRE EHITHEAD L, 606Hz DEEROE
FETHIE EEBEOFARICIFERLAET S LMD, B 2I(& 60GHz 0:EREIE
R SHECTOLRBEETRLIZEDTH D, (LK BEEEN B LT 1 e’ AT TIEH
2CT—EICHBHZEMRR S,

500 - ;;;;:! RN R
B . i @ GQGHZ pa[n‘i St
" n Jur resuh
O : i b
% 10{]___....;.___E__.g_______.___.__.._."_.,__
E -
9_' 'pa‘h{s) Piro (
=3 : lcm e
o Bipp = lTG tu“rl,f"um‘_u
c
]
o
E-:. Poiiiidii oo
= thkfﬂ51{1997}

&.1 ‘ 1 ‘ ”“”10 | ”“100 J I‘I.iOO
Exposure area [cmg]

1. EM 606GHz SR E—L 10 IR & 2 RREBERERR (3] [4]
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3 H ! ! ro¢ 1t %1 ! ] H
P % % LD MMWEExposure
— H H T I H ATI; H
5 ol T
< I o EORUO ST O ORI
r_""’ .....i._..
£
E : : + :
2 - Metal contagt- i -
@ : : : P :
0. : A S N S N OO : I
0.1 i 5

Exposure area ICrnz]

2. RySHETOLFEETELLREFERELR]

3. BR¥6GHz LIk CEERE 10cm LIAISEEET 5IRIR

ERE—LFRED & S GHHTERREMN EITNIX. KREBMNAEWNEL, IE<E
EEIENSKEEEEZOND, RITOHBEHOEEIRIET36Hz LLEICHITHK
KDOAFEHFEE 50mi/cm? AT (=72 LIKIRA 5 10cm LI EBEN TEFHill) L EDHT
W3, 1 TASENZEZE 50mi/cm’ & Li-LE, IEKEEE 13 U L TERE4A
L3 (10 #REEEE), LAL. RICT0em A EE NS BEBEHZLLEBAZER
5&. RRDODAGEHZEND 50mW/cm’ LATFIZHIR S TLBRY ., FEAEDILIZD
NTIELKBEARBEBL L. ELEHY ORBRERBERNSESNSZ EIZHDS, LA
2T, BITDOEKBHEIEH TELCLIULDHFEEERIECHNEEZOND,

4. ERLSEDORE
1. THRAFITIHERERBORMEICIEH 247 (92 %) DFENH S0, EEN
ALEELTHLRABETICERALGRBLHY . BEISERT 2RREZTZEET S
EWVWS RTRBITOERMERIHELX L YFHRMISKRESNATNS EZFZ NS,
BHE. E-LEBETHIHRRULEDTL—7 T FI&Y | REEETOELE
HEOELAERTEEVVERGLOERY TSRO, REEEICEITHIEERDE
HEDOERIZOVWTSRELLIRENMDETH D,
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SEZEH4

WITD BT RIRIE

WITORMRIFEEHITIRD EEYEH oNT VD,

(a) @ FA#iEE

Aig#HE. FEK%k 100kHz M5 6 GHz £ TITEAT 5.

BFRIES O E ARG, EHFBERRFO/NUERETHY . BHMSTRIC
FE5T 57T HFOERNAKICEBS GEELTERINSBEZREL TS,

BHEMICE, Afgst (BRARIRIESH) 1. EHKGHR (FIT70TF) ©BKEHS
EhbLE (ENRE) & AKEDEED 20cn LLADHAIZERAESNS, £-. Fh
LS DEEBEICE LNT Y, BHSAEIRS. MBEH RITBATRIRIEEH O L T b 1
DEBEEEEREHZBH LTV LLHETE S, f=7= L. BIK$AHY 300MHz L £
300GHz Ki#H T3 > T. 10cm LLE 20cm LINDEEREIZ & 1T 5 BRHEF R E R # X (T 4/HEN
RS OBERIEHRR S Az,

BH. ZEHRENOFHENHL 2000 L TOEBKBIZOVTIE, RICEKFZOEH
AMNBEED T —EITRRENBIHBETEH. BT SAR DERMERHEH-LTH
Y. FHEOLEHREGEVEDEEZEZOND, Ff-. EEBREBICEVTIE, R 100mW
LTOEBRBIZOWVNTIE., FHEOLEHNZVEDEEZ NS,

(b) EIRIBLE

RDEHELTHELIT &,

1> £5F 1 SAR DEED 6 HEFHED. 0.MWkg LTFTHSZ &,

2> EEDOHHE 10g ZY DO FFT SAR (6 2 EF{E) A 10W/ kg (AL Tl 20W/kg)
FHBARLTWNIE,

Q> /AN — FAHLE SN TG WSS, 100kHz A5 10MHz F TORIR#I
BULTHEAERD 40mA LT (EXE) THY. 100kHz H 5 100MHz ETOREK
BICHWOTHEAMERH 100mA LT (FHBM 6 2/H) THDHZ &,

fzfZL. BEMERNZDIEHICH L TERTELELLAILOERO BRI
AR SEEIL. 100kHz /5 10MHz ETORIEHIZ DWW TIE, ZDEEFEH
R DIEEHE (40mA (ENE)) [T T HENEDMDBMERO 5. BERE
B DIEEHEIZX I BB EI2 DV TIREHED BUREAFEIZIG C @t G EA 4+
(TEHERD D, CNODHRFA 1 ZBATIEAE S, S 512, 100kHz A 5
100MHz FTORKREIZDOWTIE. ZORBERMES DIEEHE (100mA (FHEF
Bl 6 7)) IT T HEENDERMERD D, CNoDORIMN 1 ZBATIELES
A AW
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<4> 100kHz > 10MHZ IZE W THRRBREEA 2. 7x 107 % f (Hz) V/m ZE X 120
Py
EEL, ARABRBENCOEEHEISH L TERTEHELLANIILOERDE
,&"%lﬁk DMORBGEIX. EOFRRBASDEIHEIZNT 2 EDMERD
. BRIBHBERS DEHEICHT 2EIE S DN THREHED BIR B EICG C
T:JE’GJ]EEJMTHT:H’:J ((TREZSR) ZRHDH. ChoDBMA1ZBATIE
EBIELN,

TE. IR I100MHz L EDEREBIX. SOITHRAF-ZMERICET Hia8tICE
DB ZATORERGL, Tz, BIRE 10MHz LLEDERBIE., <AIZdBA7={FK
NERBEICET SEHICEDCFHBZT I LERELZL,

(c) —HRIRIR

ROBEHBHEETHI-T &,

1> 25FH SROEED 6 HEFHMEH., 0.08Wkg LTTHDHZ &,

2> FEEDHERE 10g L=V DBHFT SAR (6 2 EITFIE) A 2W/ kg (F9EE TIX 4W/kg)
FHAGTWI &,

3> i/ NY— FAHIE SN TULVELEE (X, 100kHz /5 10MHz £ TORIKREIC
BWTEMERH 20mA LT (EXE) THY. 100kHz A5 100MHz £ TOHOERKE
BICHEWTITEAMERD 45mA LT (FHRREI6 7)) THSHZ L,

=L, EMERNCOIHEHITH L TERTELGUVDLARILOERO BB

MBS EEIL. 100kHz A5 10MHz ETOREEIZ DWW TIE, ZDEEFEH
B DIEEHE (20mA (EXNE) ([T T 2ENEDFERDLHH. ERKRBBD D
EEHEICX T HBIEIC DL THREHED BIRBUFEIZIE C =@t G EA 4T 1115
FRDDBD, cNoDERIMN 1 ZBATIEESEL, 512, 100kHz A5 100MHz
FTORRBIZDOVNTIE, Z DB ER S DIEEHE (45mA (FHEERE 6 7))
[CX T HENEDERERMERDD, ChoDBFMN 1 ZBATIEESL,

<4> 100kHz A5 10MHz ETICEWVWTHARERAEH 1.35x 10" x f (Hz) V/m %2
ZWNC &,

fzt=L. ARERABENCDIEEHEICKH L TERTETLELLARNILOBEHDE
,&"%lﬁk DML AEEIE. TORBERBAS DESHEICKH T HBNEDIEKRD
. BRRHBE S DEHEICHT SEIEIC DOV THEEHED BIRMFEICE L

T:JE’GJV&EJ%HH:FV:J (FERESR) 2KDDH, ChoDBMMN1EZEZTIE
TEB LY,

TH. BIKE 100MHz LLEDEZFBE. <SOITRRAR-IZMERICET 168 ICE
DLEHEZE 1T S BEIFGL, T, BIRE 10MHz LLEDERBE, <DITRAR =K
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NERBEICET SEHICED(FHBZT I LERELL,
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SEER S

WITOFHBNFEE

WITOMBEHEIRDEEYEDLONTILNS,

BHRREIEH T TIIREEHER L TWA I LERT I ENTELRMEEIC,
AEDNBHERIZES O SNDKR, BEITAREERERZFICEB L TK Y EREICFHET
51-0DEHTH S,

(1) AMEOEHRIZAH—XIEIBATMICES 5 SN bHEEDIEE

REBICE L TEETIEENETHEIZSINTLSIGEIE. EBEHERRE
LTWBEDEALET, FRETIRBEHENPUTORADICE N >THEET S
HEF. Db, @@EUD) . @@ KEUT D). L@ (@) . b)BRUE(@)IZD
WTlk, EREERUVEFAEICEL TIEREEERS OIEHEIC T B4
DEFEMZERSD. ENFECEL CTERZRBERBBSDIEHHEICXT T 5EI& D
ERDD, NDDRIA 1 FZBZ TIXAE DALY,

BE. ANMEH D 20cm LLA (300MHz LA LD EK 3T Ik 10cm LLA) ) ZE R T A
TEHRHBZIZDODNTIX, ZORRSEICENDHIMALETH D, EMiEdtE
BREBTNDHHGEICIE. BAARIUEHICEDCFFHEZTHS ZLAEF
Ly,

D Ak 300MHz LU TFDIHE

(@) 10kHz /5 10MHz KFEIZH (T B REERL S OFHFEICBE L T, EHBESHRERYS
ERERYAMN S 20cm L EBENF-ZRICENT. AMEAD EHOH S ZERICHA T 5 25E1E
DEFRBEXTHRAREDOZHMAFEYE (BMFEHE) . JETHRE (F
HIREH S VDI —HRIRE) OBMFREEIES (2.2 1TER2(0) £EFRIO)IUT
THdI L, TDHE. RAME BIXERFRERIHEEZ LR > TH LU,
EXRFIRZ LB > TIHAEBAELY,

BE. R2HDNER3DFT1EF41F, RBETHLERAT S,

(b) 100kHz Hi> 300MHz R IZE 1+ HEERAM o DILEE (FHEFRE 6 2RO ER
REEEIHE) ICBIL T, BEBSFREUVEEMAL S 200m LI EEEN =22/
[CTEVT. AMADOEH S EMICTHAT 5 LBEEOENEES O EMB LT
ME(EREBEXIHABEDSEIBERFEHEDFEARTH D, ) M. iE
THRE (BHREH D VII—RIRR) OBWRAERES (2.2.1 HEX 2@ F
zIER3@)ILUTTHAHZ &,

BE. R2HDNERIDFT1~F4F. RETHLEAT S,

@ RREH 300MHz A5 16Hz RiFEDIHE
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(a) BHBFERVUEERMAHLS 10cm LLEENZZRICENT. AMED 58 HZEM
[CHETILBEEHOBENFENTOERMLTENE (BREE X FHAABEDIS
BIEIERTHEDOFEARTH S, ) M. ®MiET HRE (ERREDH D LVIE—HRIRE)
DEHMFABERMHQ21EUTTHDI E,

BHE. R2HDHWEIRIDFIRWEF4(E. RKETHERT 5.

(b) MEERAEOEHDBEENICHTIENFEOEZHMERAEL. EEIR
BETIE 20mW/cm? AT (6 72 TFEH{E) . —RRIRETE 4mW/om? LT (6 593 F 5 {B)
THHZ &, =L, BHBSIRRUVEBMAN S 10cm LI ERENT-ZR D H % Xt
L9 5,

BHE. R2HDHWEIRIDFIRWEF4(E. RKETHERT 5,
@ AEHA 16GHz M 5 36Hz KFHDIHA

(a) BHBFERERVUEERMAHLNS 10cm LLEENZZEIZENT. AMED 58 HZEM
[CHETILBHOBENFESTOERMMLTENE (BEREBEXTHABEDS
BIEIERTHEDOFEARTH S, ) M. ®MiET HRE (ERREDH D VIE—HRIIRE)
DEHMFREBERMHQ21EUTTHDI E,

BHE. R2HDHWEIRIDFIRWEF4(E. RKETHERT 5.

(b) MEFERAEOEHDIBERNICHTEIENFEOEZHMERAEL. EEIR
BETIE 20mW/cm? AR (6 72 TFEH{E) . —RRIRETE 4mW/om? LT (6 93 TF 5 {B)
THHZ &, =L, BHMSTRRUVEBYAN S 10cm LU ERENT-ZR D #H % %t
LT 5,

BHE. R2HDHWEIRIDFIRWEF4(E. RKETHERT 5,

() EEBMCASIT H2BNEEOEMMLGRAMEL. ERRETE 10mN/cm’ LT (6
DEFEHE) . —ARIRBETE 200/cm’ AT (6 HEFEHE) THDH &, =L, B
HBRSHREUEEMAN S 10cm LI EEN-ZROAERERET S,

BHE. R2HHWEIRIDFIRWEF4(F. RKETHERT 5.
@ JEiE#H 36Hz LI EDIGE

(a) BHBFERVUEERMAHLNDS 10cm LLEENZZRICENT. AMED 58 HZEM
[CHETILBEHOBENFESTOERMLTENE (BREEXTHAAREDS
BIEIERTHEDOFEARTH S, ) M. ®MiET HRE (BERREDH D LVIE—HRIRE)
DEHFRBERMH 1.2 1TEUTTHDI E,

BE. R2HDIWERIDFEIRWF4(E. XETHLHEAT S,

(b) TBHBSBERUEEMELNS 10cm LU LEN-ZRTORRICAST I2EHLE
EOZEMMLGRAXEN. EEREDIHZE 50mi/cm LT, —RIREDIZEEE
10mW/ecm? AT (WFh$ 6 EFEHE) THAHZ &,

BE. R2HDIWERIDFEIRWF4(E. RETHLHEAT S,
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