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3.2.1-1 WPT
EV/ PHEV WPT
m
kHz @30 m dBpV/m

dBuV/m
40 kHz 42 kHz 48 kHz 42 95.4 88.8 38.6
52 kHz 58 kHz 52 95.4 101.9 234
79 kHz 90 kHz 79 954 110.7 16.7
140.91 kHz 148.5kHz | 140.9 95.4 117.0 13.1
60 kHz 42 kHz 48 kHz 48 95.4 107.7 18.7
52 kHz 58 kHz 58 954 101.6 23.6
79 kHz 90 kHz 79 954 119.2 12.0
140.91 kHz 148.5kHz| 140.9 95.4 129.0 8.3

EV/ PHEV WPT
m
kHz @30m dBuV/m

dBuV/m
40 kHz 42 kHz 48 kHz 42 954 86.7 41.9
52 kHz 58 kHz 52 95.4 98.4 26.7
79 kHz 90 kHz 79 95.4 107.1 19.1
140.91 kHz 148.5kHz | 140.9 95.4 109.0 17.8
60 kHz 42 kHz 48 kHz 48 954 103.9 21.6
52 kHz 58 kHz 58 95.4 92.3 33.8
79 kHz 90 kHz 79 954 105.4 20.4
140.91 kHz 148.5kHz | 140.9 95.4 116.0 13.6

“4)
42 kHz 48 kHz 52 kHz 58 kHz 79 kHz 90 kHz 140.91 kHz
148.5 kHz 10 m
( ) WPT 3 kw
WPT 3.1-2 3.1-5
3 kw 7.7 kw 2
D) CISPR
10 m
10 m 3 kw
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7.7 kW

7.7 kW

20 m

7.7 kW

WPT 7.7kw
20 m 1

3kw
3.2.1-2
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3.2.1-2

WPT 3 kw
EV/PHEV WPT
@30m
(kHz) | (dBuVv/m) | (dBuV/m) (m)
40kHz 42-48kHz 42 913 88.8 33.0
52-58kHz 52 91.3 1019 20.0
79-90kHz 79 91.3 110.7 14.2
140.91-148.5kHz 140.9 91.3 117.0 11.2
60kHz 42-48kHz 48 913 107.7 16.0
52-58kHz 58 91.3 101.6 20.2
79-90kHz 79 91.3 119.2 10.3
140.91-148.5kHz 140.9 91.3 129.0 7.1
EV/PHEV WPT
@30m
(kHZz) (dBuV/m) | (dBuV/m) (m)

40kHz 42-48kHz 42 91.3 86.7 35.8
52-58kHz 52 91.3 98.4 22.8
79-90kHz 79 913 107.1 16.4
140.91-148.5kHz 140.9 91.3 109.0 15.2
60kHz 42-48kHz 48 91.3 103.9 18.5
52-58kHz 58 91.3 92.3 28.9
79-90kHz 79 913 105.4 175
140.91-148.5kHz 140.9 91.3 116.0 11.6

WPT 6 dB

3.2.1-3
6 dB
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3.2.1-3

WPT 3 kw
EV/PHEV WPT
@30m
(kHZz) (dBuV/m) | (dBuV/m) (m)

40kHz 42-48kHz 42 85.3 88.8 26.2
52-58kHz 52 85.3 101.9 15.9
79-90kHz 79 85.3 110.7 11.3
140.91-148.5kHz 140.9 85.3 117.0 8.9

60kHz 42-48kHz 48 85.3 107.7 12.7
52-58kHz 58 85.3 101.6 16.0
79-90kHz 79 85.3 119.2 8.2
140.91-148.5kHz 140.9 85.3 129.0 5.6

EV/PHEV WPT
@30m
(kHZz) (dBuV/m) | (dBuV/m) (m)

40kHz 42-48kHz 42 85.3 86.7 284
52-58kHz 52 85.3 98.4 18.1
79-90kHz 79 85.3 107.1 13.0
140.91-148.5kHz 140.9 85.3 109.0 12.1

60kHz 42-48kHz 48 85.3 103.9 14.7
52-58kHz 58 85.3 92.3 22.9
79-90kHz 79 85.3 105.4 13.9
140.91-148.5kHz 140.9 85.3 116.0 9.2

®)
( )42 kHz 48 kHz
3.2.1-3
28.4 m 10 m
( )52 kHz 58 kHz
3.2.1-3
22.9m 10 m
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( )79 kHz 90 kHz

WPT 7.7 kW 3.2.1-1
20,4 m
7.7 kW WPT
20m
7.7 kW 3 kw
WPT 3 kw
3.2.1-3 13.9 m
10 m
3.2.1-3
11.3 m
10 m WPT
WPT
WPT
10m WPT

79 kHz 90 kHz

( )140.91 kHz 148.5 kHz
WPT 7.7 KW 3.2.1-1
17.8 m
7.7 KW
WPT
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20 m

7.7 kW 3 kw
WPT 3 kw
3.2.1-3 12.1m
10 m
3.2.1-3
8.9 m 10 m
WPT
WPT
WPT
10m WPT
140.91 kHz 148.5 kHz
3.2.2 WPT
27 1 21 3.2.2
WPT
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WPT 42 ikHz 52_58kHz 79 90kHz 140.9ﬂ8.skHz
20 38kHz 42 58kHz 62 100kHz
WPT
ATS oo e 0 00 0 ¢ ¢ G GEEENENED ATO
-
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
kHz
WPT 425 524kHz
ATS
400 420 440 460 480 500 520 540 560
kHz

3.3-1 WPT

3.3-1 WPT
WPT
A
@
JIS E 3005 Imx1m 1
Type
A
Type B
3.3-1 Type A 3.3-2
3.3-1 3.3-2
6 dB



3.3-1

WPT WPT Type A Type B
QAmx1lm 1 (
) )
20.05 kHz 38 kHz 6 mA 0.18 mA
42 kHz 44 kHz 25 mA
45 kHz 48 kHz 8.6 mA
10 mA
49 kHz 51 kHz 8.6 mA
(
52 kHz 58 kHz 7.4 mA
1.5 A
62 kHz 78 kHz 5.8 mA
(
170 mA
79 kHz 90 kHz 5.8 mA
(
170 mA
91 kHz 100 kHz 6.3 mA
(
140.91 kHz 148.5 kHz 7.5 mA
425 kHz 524 kHz 6.3 mA( )
425 kHz 524 kHz 0.35 mA
30
05
04 |
25 | -
03 |
02 |
20 |
< 01
£
O 1 1 1
5r 400 450 500 550 600
10
5 L —— — —
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
[kHz]
3.3-2 Type A
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3.3-1 Type A
1
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JR
1.9m
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3.3.1-1
1
(kHz) ()
42-44 25
45-48 8.6
52-58 7.4
79-90 5.8
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WPT 1 4 z
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3.3.1-2

85 kHz
3.3 kw
Gap Gap 165 mm
Gap 150 mm
EMCstudio
1.7mx 1.7mx 1.5m Lx Wx H
PEC
1.7 mx 1.7 m
PEC
3.3.1-8 3.3.1-9 3.3.1-10 3.3.1-11
3.3.1-8
2 6 m
3.3.1-9 3 4
6m
YV )AF HK-#ES x=10mEE & X&ik
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T o A ey
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: s
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0
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62




YV )AF HEK-HEA =lomEE EEEEL

)
——2all

5 ==X [
==y

4 —7 |

3]

Tk 57 3 2 [mA/m)]
A

=

-10 -5 0 5 10
XEfi[m]
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Tk 57 3 2 [mA/m)]
A

3]

=

-10 5 0 5 10
X [m]
3.3.1-11 4
1 3.3.1-8 Z Omnm 3
4.83 mA/m
z 0.02 mA/m 47 .4
dB 30dB
2 3.3.1-8 6m z
2.53 mA/m 5.6 dB
3 4 3.3.1-9 6m z
2.52 mA/m 5.6
dB
Imx 1m 1 1 mA
100 mm
3.3.1-12 3.3.1-13 1.6 mA/m
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IREEER (O ArHES10cm) XEsraEn

0d1000[mm]®»
12=23140
Hi. 3/ AH50OWE100mmOEEHAD
HBAMEOXEZO 2 —-H
3.3.1-13 1 2
1 WPT WPT 30 m
z 4.9 p A/m (=13.9 dBu A/m=43.9-30.0)
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3.1pyA 9.8 dBuA

WPT WPT 30 m z
3.1 y A/m (=9.8 dBp A/m = 39.8-30.0)
1 1.9 uA 57 dBuA
1 3
3.3.1-14
140 -
—EERAWPT
1 — i FAWPT
120 — B ELALT SmA (140.91-148.5:H | 1A
110 — B ELS 5 B (T9-90kHz)
100 =1 ! — L LT AmA (52-58kHz) 1 100ma
2.3m B E L 5mA (4 2-dBkHZ)
80 :l]j—
= I L T4m |
L 80|l e — 10maA
“i 70 _/ ft
E i
80 | 19m ! 1 | 1y,
e R &
n T
40 Cot \\ 1004 A
a0 \
20 \ 100 A
10 ...,‘M.~
0 NN 1A
' 1o smEgm P
3.3.1-14 1
1
3.3.1-14 WPT WPT
42 kHz 44 kHz 1.3m 45kHz 48 kHz 1.9m
52 kHz 58 kHz 2.0m 79 kHz 90 kHz 2.1m
140.91 kHz 148.5 kHz 1.9 m
3.3.1-14 WPT WPT
42 kHz 44 kHz 1.5m 45kHz 48 kHz 2.2m
52 kHz 58 kHz 2.3m 79 kHz 90 kHz 2.5m
140.91 kHz 148.5 kHz 2.3 m
WPT WPT 79 kHz 90 kHz
1
3.3.1-15 1.9 m 0.2 m
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1 3 kw 79 kHz 90 kHz

FrE B PmrERE2.1m
HKEFERE2.1m
3.3.1-15 1
23 4 WPT WPT
30 m z 82.2 p A/m (=38.3 dBp
A/n=43.9-5.6) 1 51.4
uA 34.2 dBu A
WPT WPT 30 m z
51.3 p A/m(=34.2 dBu A/m=39.8-5.6)
1 32.1 y A 30.1 dBu A
1 3
3.3.1-16
140 —
— i AWPT
130 — i FAWPT
120 B BLAILTSmA (14091 -1435kHz) [| 1A
10 \\}\‘M —— P ERL-S L5 BrmA (79-80kHz)
100 -‘\'ﬂ ! [3em | ! — L~ LT AmA (52~ 5BkHz) 100mA
< 90 \;{/I I Ls.?rﬂ_ — §FEEL-~ L 25mA (42-48kHz)
%‘ 80 J'E’:f'qzl'%|I|I . 4 Jﬁg"-' r! | - Ty
£ 70 7 el
|
E:? 60 4.5m 53-"1' H": Tma
‘Fl- 50 [ ’ m:_
40 | | | I N
a0 - - - - oo
20 | | | . \ | 10uA
0 SS 18
: 10 BEERm 0
3.3.1-16 2 3 4
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3.3.1-16 WPT WPT
42 kHz 44 kHz 3.3m 45kHz 48 kHz 4.7m
52 kHz 58 kHz 4.9m 79kHz 90 kHz 5.4m
140.91 kHz 148.5 kHz 4.9m
3.3.1-16 WPT WPT
42 kHz 44 kHz 3.9m 45kHz 48 kHz 5.5m
52 kHz 58 kHz 5.8m 79 kHz 90 kHz 6.3m
140.91 kHz 148.5 kHz 5.7 nm
WPT WPT 79 kHz 90 kHz
2 4 3.3.1-17
3.3.1-18 3.3.1-19
~ 23KW  79kHz 90 kHz
FRErmIERS3m
KTEEEREs.Em f=15L. A ik
FRa) )
— REEEHTLGL
3.3.1-17 2
~ 33KW  79kHz 90 kHz
EEEEE&ES.am
mciERdem f=t2L. S &k
i e D B Faid
[ LAEELy
y o ASEHTLG
|
4.6/m
|
3.3.1-18 3
4 3 kw 79 kHz 90 kHz
B PR EERES 3 m
E=iEsaEm —
27m
4.6 m| f=fZL. st
5.3m EhaL2) )i
WITEHTLEL
3.3.1-19 4
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) WPT

( )42 kHz

()45 kHz

( )52 KHz

( )79 KHz

( )140.91 KHz

WPT

44 kHz
WPT
3.3m
WPT
3.9 m

48 kHz
WPT
4.7 m
WPT
5.5m

58 kHz
WPT
4.9 m
WPT
5.8m

90 kHz
WPT
54 m
WPT
6.3 m

148.5 kHz

WPT
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WPT WPT

4.9m
WPT WPT
5.7 m
1.5m 1.9 m
WPT 30dB

®)
4 (42 kHz 48 kHz 52 kHz 58 kHz 79 kHz 90 kHz 140.91 kHz
148.5 kHz) 42 kHz 48
kHz 52 kHz 58 kHz 10 m

140.91 kHz 148.5 kHz

79 kHz 90 kHz

IEC TC69/PT61980  SAE J2954TF

WPT 30m
10 m
10 m 68.4 dBu A/m@10 m
3kw 72.5dBy A/m@10 m 7.7kW

WPT 3 kW
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WPT

7.7kW 3kw
68.4dBu A/m@10 m
WPT
3.7kW 68.4dBu A/m@10 m
B) Qo) 3 kw WPT 7.7kW
68.4dBu A/m@10 m B) Qo
7.7 kW WPT
3.3.1-20 3.3.1-21

80
3 70 4 68.4dBUA/m@10m
oS
£
gg 50 —
e &
v E 40
)
e 30 -
g 23.1dBUA/m@10m
" ° 20 4.0 60 80 160 1.20 140 160

Pl 2

3.3.1-20 3 kw WPT

80
3 70 4 68.4dBUA/m@10m
oS
£
gg 50 —
e &
v E 40
)
e 30 -
g 23.1dBUA/m@10m
" ° 20 4.0 60 80 160 1.20 140 160

Pl 2
3.3.1-21 7.7 kw WPT
(6)
WPT
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) WPT

)
WPT
WPT
(*1)  dine
WPT
dacc
dint dacc
WPT
dint
6dB
dint dacc
dint
dacc
WPT
dacc
dacc
3,000 mm 1,500 mm
3,500 mm
1,435 mm 717.5 mm 720 mm
300 mm
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0.72 m

3.3.1(2)

d acc

3.3.1-22

1.5m

0.75m

WEFTREER
TN

1~ !I.l'.'lrn‘

3.3.1-22 1 2
3 dye 3.3.1-23
3m 0.3 m
11 MEMOEA=0.3m
g EHBEREI2ETEDD
ool | EEEOZEE=3m
3.3.1-23 3 Oy
4 dyee 3.3.1-24
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0.75m HERRED12—EED1/2=0.78m
(B AT 2D T A ML — L)

1.53

3.3 m



3.5m 0.3 m 3.8 m

,_/_mﬁ =
T BIE-#E=03m
@E RERRD L ARBRE=3.5m
3.3.1-24 4 dye
4 3 Oyee 3.3.1-25
4.3 m 0.3 m
4.6 m
H_‘_.-d"i._l__'-\-'x __"-
N ] BIE-#E=03m
si REEIRR O b £ B R E=4.3m
3.3.1-25 4 Oyee
)
3.3.1-3
3.3.1-3
1
(mA)
1, 2, 3, 4 5.8
4
10.7
3
3 kw WPT

3.3.1-4 1 2
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SAE

Gap Class:Z1 115 mm
2015 2 SAE 1SO 3.3.1-26
2
3.3.1-4
3.7kw
115mm
75mm 100 mm
68.4dBu A/m @ 10 m
HF—
i 25mm
[ 2maqn |
I 1158mm
| 11 | Fumm
T
it
3.3.1-26 1 2
3.3.1-27
3.3.1-28 2
5.8mA 1
3.3.1-29 3.3.1-29 10 m
68.4 dBu A/m
3.3.1-27 3.3.1-28 3.3.1-5
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3.3.1-27

3.3.1-28

i AUV SR SE R
- 684
B0
o
g
Z 0
<10
o
10m 20
MEEM
3.3.1-29
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3.3.1-5 5.8mA 10.7mA

B 2R | Kb % 1M EE

ETIL 4.1m
3.9m

ETIL2 4.6m
4.2m

ETIL3 4.2m
3.5m

ETIL4 4.5m =

3.9m
7.7 kW WPT
3.3.1-6 1 2
SAE Gap Class:Z2
150 mm 2015 2 SAE IS0
3.3.1-30 1 2
3.3.1-6
7. 7Kw
150 mm
75mm 100 mm
68.4dBu A/m @ 10 m
0 e [ o | e ]
3.3.1-30 1 2
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3.3.1-31

5.8mA 1

3.3.1-31 3.3.1-7
68.4dBu Am

1 2 7.7 kW WPT
3.4

3.3.1-31
3.3.1-7 5.8mA
ETI | FrEMMEES
ETI)L1 3.6m
3.0m
ETIL2 4.4m
3.7m
ETIL3 4.4m
3.5m
ETIL4 5.3m
4.3m
3.3.1-8

dacc
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10m
3 kw
3 kW WPT
10.7mA
d acc

WPT



3.3.1-8 Uace

58 10 Ty

L1

EFILE

EFILE
ET/L4

=Ly
_EREL

(1 =T2)

@xatwa I

3.3.1-8 o
3.3.1-9

WPT WPT

WPT

WPT
3 A B C WPT

79



3.3.1-32

3.3.1-10
REHNRmT
[FErEn] . [Frrew] -] [Frrem] e
(R RS ~ 0.3
e saNE bl W Py
tIllm.l 280 | (100%:) 240y 2 8w E Haom | | .—” 24
L 38 : 6ol L R0ind  [2g
- E {?Dhn.r __I%.?__. s,
ATE 0 B ] =
O = A 501
CTELLEE ===
ETIA BERFER ETA0 EENER ETAC EXFESE
3.3.1-32 WPT
3.3.1-10
[ [zFaa JEFAB | EFAC
HEETIL(BRA) B T8 KEMH3ER ({RAEER:)
01% (SREEHR) 100% (=a—h54)
& 16000mm 8075mm 16000mm
b 2550mm 2280mm 1500mm
=t 2600mm 2380mm 2000mm
HEMNS EHEAEE 865mm 820mm 820mm
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NHK 100 dBu V/m
WPT 0 90 2
WPT NHK
100 dBp V/m
NHK
WPT
NHK
WPT OFF WPT
17.4 m WPT
10 m WPT
WPT
3m WPT
BGM
WPT BGM
WPT
NHK 100 dB Vi/m
NHK
WPT 7 35.9 dBp V/m 10 m WPT
49.5 dBp V/m 10 m 13.6 dB
10 dB
17.4 m
WPT
10 m WPT
7 WPT
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50 10 mV/m 94

NHK
WPT
WPT
3m
BGM
BGM
®)
0.5m
4 nm
17.4 m
50 10 mv/m 94 80 dBup V/m
WPT
1
WPT
WPT
WPT
WPT
WPT
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OFF

10 m

10m
80 dBu V/m

WPT

WPT



3.8

3.8.1

WPT

WPT

WPT

WPT

27

27

21

123

21

WPT
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WPT

4.1
4.1.1
WPT
WPT
CISPR
CISPR
CISPR
CISPR WPT
4.1.1-1 CISPR
9 kHz 150 kHz |150 kHz 30 MHz| 9 kHz 150 kHz|150 kHz 30 MHz] 30 MHz 1 GHz | 1 GHz 6 GHz
CISPR 11 2 CISPR 11 2|CISPR 11 2
1 (Ed.5.1) 1 (Ed.5.1) 4 |(Ed.5.1)
CISPR 11 2 CISPR 11 2[CISPR 11 2|CISPR 32(Ed.1.0)
(Ed.5.1) 2 (Ed.5.1) 2 (Ed.5.1) 2
3 4
CISPR 32(Ed.1.0) CISPR 32 (Ed.1.0)
CISPR 14-1 AnnexB|CISPR 11 2 | CISPR 14-1 AnnexB|CISPR 11 2|CISPR 11 2
(Ed.5.2) (Ed.5.1) (Ed.5.2) (Ed.5.1) 2 (Ed.5.1) 2
4
CISPR 14-1 AnnexB CISPR 14-1 AnnexB|CISPR 14-1
(Ed.5.2) (Ed.5.2) (Ed.5.2)
CISPR 11 2 CISPR 11 2|CISPR 11 2|CISPR 32(Ed.1.0)
(Ed.5.1) 2 (Ed.5.1) 2 (Ed.5.1) 2
3 4
CISPR 32(Ed.1.0) CISPR 32(Ed.1.0)

1

CISPR 11
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2 WPT
3
4 CISPR 11 B
1 A B
2 WPT
CISPR 32
CISPR 11(Ed.5.1)
63 9 26
H26.3.25
CISPR 14-1(Ed.5.2)
63 9 26
1
2 1
H23.9.16
CISPR 22(Ed.6.0)
63 9 26
2 2
H22.12.21
CISPR 16-1-4(Ed.2.0)
63 9 26
H19.7.26

CISPR 16-2-3(Ed.2.0)
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CISPR 11

CISPR 11

3m

CISPR

CISPR 32

10 m

CISPR

CISPR

CISPR

CISPR



63 9 26 CISPR

H21.3.17
CISPR 22
CISPR 32(Ed.1.0 EMC
CISPR
CISPR 16-1-4(Ed.3.1
1-4 -
@ 3.1
) 10m
30 MHz 30 MHz 1 GHz
3) A B
WPT
CISPR
“)
®)
4.1.2
WPT
WPT WPT WPT
27 1 21
¢D) WPT
WPT
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4.1.2-1

WPT

42 kHz 48 kHz
52 kHz 58 kHz
79 kHz 90 kHz
140.91 kHz 148.5 kHz

79 kHz 90 KHz(*)
™

127




4.1.2-2 WPT
3 kW 3 kW
3 kW 7.7 kw 68.4 dBu A/m @10 m
91.3 dBu V/m @30 m
39.8 dBuy A/m @30 m 7.7 kw
72.5 dBu A/m @10 m
7.7 kW
7.7 kw (&)
95.4 dBu V/m @30 m
43.9 dBu A/m @30 m
WPT
o 3 kw
4.8 m
o 7.7 kW
6.3 m
(*2) 80 kHz 92 kHz
45 m
WPT

(*3) D (2
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4.1.1 6 4.1.2-3
4.1.2-4 4.1.1
1 1ISM
1SM
4.1.2-3 A
CISPR 11 6
75 KVA 75 KVA?
MHz dB (uV) dB (uV) dB (u V) dB (u V)
0.15 - 0.50 100 90 130 120
0.50 - 5 86 76 125 115
90 80
5 -30 115 105
73 60
/
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4.1.2-4

CISPR 11
MHz dB(u V) dB(u V)
66 56
0.15 - 0.50
56 46
0.50 - 5 56 46
5 -30 60 50
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4.1.2-2

4.1.2-5 WPT
9 kHz 30 MHz 9 kHz 150 kHz
46 dBu V/m@ 30 m 23.1 dBu A/m @10 m
-5.51 dBu A/m @30 m
150 kHz 30 MHz
4.1.1 9
D=10 m 11
4.1.2-6
4.1.2-7 10 m
526.5 kHz 1606.5 kHz
29.5 dBy V/m @30 m 4.1.2-7
-22.0 dBpy A/m @30 m 158 kHz
180 kHz 237 kHz 270 kHz 316 kHz
360 kHz 395 kHz 450 kHz
10 dB
526.5 kHz 1606.5 kHz
-2.0 dBy A/m @10 m
30 MHz 1 GHz
4.1.1 9
11 D=10m
4.1.2-6 4.1.2-7 D=10
m
1
2)4.1.1
1 ISM
ISM
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4.1.2-6 A
CISPR 11 9
D(Mm)
D=30 m D=10 m D=3 m
MHz

dB (u dB (u dB (u dB (u dB (u dB (u

V/m) A/m) V/m) A/m) V/m) A/m)

0.15 - 0.49 - 33.5 - 57.5 - 57.5

0.49 - 1.705 - 23.5 - 47.5 - 47.5

1.705 - 2.194 - 28.5 - 52.5 - 52.5

2.194 - 3.95 - 23.5 - 43.5 - 43.5

3.95 - 20 - 8.5 - 18.5 - 18.5

20 - 30 - -1.5 - 8.5 - 8.5
30 - 47 58 - 68 - 78 -
47 - 53.91 40 - 50 - 60 -
53.91 - 54.56 40 - 50 - 60 -
54.56 - 68 40 - 50 - 60 -
68 - 80.872 53 - 63 - 73 -
80.872 - 81.848 68 - 78 - 88 -
81.848 - 87 53 - 63 - 73 -
87 - 134.786 50 - 60 - 70 -
134.786 - 136.414 60 - 70 - 80 -
136.414 - 156 50 - 60 - 70 -
156 - 174 64 - 74 - 84 -
174 - 188.7 40 - 50 - 60 -
188.7 - 190.979 50 - 60 - 70 -
190.979 - 230 40 - 50 - 60 -
230 - 400 50 - 60 - 70 -
400 - 470 53 - 63 - 73 -
470 - 1 000 50 - 60 - 70 -

3m 4.1.1 3.10
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4.1.2-7 B 2
CISPR 11 11
D(m)
D=10m D=3m D=3m
MHz
dB (uV/m) | dB (p V/m) | dB (U V/m) | dB (u V/m) | dB (u A/m)
39
0.15 - 30 - - - -
3
30 - 80.872 30 25 40 35 -
80.872 - 81.88 50 45 60 55 -
81.88 - 134.786 30 25 40 35 -
134.786 - 136.414 50 45 60 55 -
136.414 - 230 30 25 40 35 -
230 - 1000 37 32 47 42 -
3m 4.1.1 3.10
2 WPT
27 1 21 4.1.2
) WPT
(©) WPT
27 1 21 4.1.2
©)) WPT
4 WPT
27 1 21 4.1.2
@ WPT
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4.2
4.2.1
WPT

WPT

CISPR 22

IEC 61980-1

WPT

2017 3
IEC

CISPR
CISPR 11
CISPR 14-1
CISPR 16
CISPR 32
IEC 61980-1

CISPR

CISPR 11 2

CISPR
CISPR 16
CISPR 11
CISPR 16
CISPR 14-1
CISPR 32
WPT

134

Cbv

CISPR 11

26



4.2.2 ( WPT

) WPT
)
)
CISPR 16-1-2
9 kHz 30 MHz
WPT
CISPR
2 WPT
27 1 21 4.2.2
@) WPT
4.2.3 ( WPT
(€D WPT
)
10 m 5
30 MHz
30 MHz
)
IEC
61980-1 Informative
27 5 IEC 61980-1
CISPR
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1.2 mx 1.2 m

1.2mx 1.2 m
WPT
&0 g0
70 WPT A _ WPT A
E‘ 60 E &0
g ——Hx g 0 —+—Hx
% 50 m—Hy % —=—Hy
; 40 Hz ; 40 B——p - —u Hz
30 0
20 20
05 08 1 12 14 16 18 06 08 1 12 14 16 18
Metal plate size [m] Metal plate size [m]
4.2.3-1 10 m
10 m
1
CISPR
T11 1100x 1100x 144 mm
(@) WPT
27 1 21 4.2.3
) WPT

136



WPT

5.1

50

23

10kHz

27

10MHz

WPT

38

89

24

23

2030

17

2035

*

27

10MHz

10kHz

11

10

11

12
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5.1.1

5.1.2

WPT

SAR
kHz

18 1 23 10

WPT
WPT
50 W 50 W
WPT
WPT
WPT
WPT
20 cm
10 kHz 100 kHz
WPT 20 cm
100 kHz

10 kHz

100 kHz 10 MHz

100 kHz 10 MHz
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WPT

WPT

100



5.1.3
WPT

WPT

5.2 WPT
WPT

1 100 kHz

1 10 kHz 10 MHz

1 100 kHz 10 MHz
1 20 cm
1 20 cm
20cm
20 cm
1 120 =377Q

SAR
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90%

H
100 kHz H = 0.034x Z(f) [A/m]
100 kHz H = 3.4x 10%x Z(F)/ [A/m]
Z(1) T [Hz]
F.1-2 [Q] H
1 3MHz
2
|
100 kHz
100 kHz
| SAR

140

5.2-1
5.2-2



SAR

IEC 62311
SAR
WPT
5.2.1 WPT
WPT 100 kHz
5.2.1.1 5.2.1.2
WPT
WPT
SAR SAR
WPT
20 cm
20 cm
WPT
WPT

141

1201t

WPT

100 kHz

=377 Q

20 cm
20 cm



WPT

90%

5.2-1,2

WPT

WPT

WPT

WPT
SAR

5.2.1.1 100 kHz
100 kHz

@

3(b)
WPT

WPT

142

3 MHz

WPT

3(b)

WPT

3(b)

3(b)



5.2-1

WPT
@
©)
5.2.1.2 100 kHz
100 kHz
WPT
WPT
5.2.2 WPT
WPT 100 kHz
WPT
WPT
PC
20 cm
WPT

143

5.2-1
WPT
WPT
10 MHz
120m =377 Q
WPT

3(b)

WPT

20cm

WPT



90%

5.2-2

WPT
WPT
3
WPT
4
WPT
SAR
(€H)
3(a) 3(b)
3(b)
3(b) 3(a)
3(b)
3(b)
5.2-2
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)

SAR SAR
3(a)
3(b)
SAR
SAR SAR
G 2.5.2
WPT SAR SAR
SAR
5.2.3 WPT
WPT 100 kHz
WPT
WPT
5.2.4 WPT
WPT 100 kHz 10 MHz
WPT 120t =377 Q
WPT
WPT
20 cm
WPT 20cm
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WPT

5.2-2
WPT
WPT
3
WPT
WPT
SAR
(€H)
3(a) 3(h)
3(b)
3(b)
3(b)

146

90%

3 MHz

3(a)

3(b)

WPT



5.2-2

)
SAR
3(a)
3(b)

5.2.5
WPT

147

SAR

20 cm

SAR

SAR



5.2.5.1
100 kHz

WPT

20cm

3(b) 3(b) 3(b)
3(b) 3(b)
3(b) 3(b)
52-1 52-1
100 kHz
WPT
5.2.5.2 WPT
20cm
SAR
SAR
SAR
b b b
a
b a SAR SAR
b
5.2-2
SAR SAR
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5.2.5.3 WPT
WPT

5.2.5.4 WPT

5.3 WPT
WPT

IEC

5.2.5

30 % IEC 62311
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5.5.3.1

5.3.1 WPT
5.3.1.1 100 kHz WPT
€))
WPT 20cm

3(b)

0.5m 1m 1.5m 3

5.2-1
0.5m Im 1.5m 3
E
WPT 20cm
3(b)
0.5m Im 1.5m 3
D
@
WPT 20cm
3(b)
0.5m 1m 1.5m 3
E
WPT 20cm
3(b)
0.5m 1Im 1.5m 3
D
WPT 20 cm

1.5m
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€))
WPT 20cm

3(b)

05m 1Im 1.5m 3

5.2-1
0.5m Im 1.5m 3
E
WPT 20 cm
1.2 mx 1.2 m 5 cm
F
)
WPT 20cm
3(b)
0.5m 1Im 1.5m 3
E
WPT 20 cm
1.2 mx 1.2 m 5 cm
F
WPT 20 cm
1.5m
F
®)
WPT 20 cm

3(b)
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G
WPT
0.15 100cm?
WPT 20cm
3(b)
0.5m Im 1.5m 3
D
WPT 20 cm
1.5m
F
(6)
WPT 20 cm
3(b)
E
G
WPT
0.15 100cm?
WPT 20 cm
1.2mx 1.2 m 5 cm
F
WPT 20 cm
1.5m
F
5.3.1.2 100 kHz WPT
WPT
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5.3.2 WPT

€Y
WPT

5.2-2

WPT

@)
WPT

WPT

WPT

®
WPT

3(b)

3(a)

3(a)

1.5m

100 cm?

3(b)

3(b)

3(a)

20 cm

3(a)

WPT

0.05

153

SAR



100 cm?
WPT
WPT
)
WPT
3(b)
G
E
G
|
100 cm?
1
100 cm?
WPT
WPT
5.3.3 WPT
WPT

3(b)

3(b)

3(a)

3(b)

1.2mx 1.2m
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0.15

1.5m

0.05

0.15

1.5m

3(a)

SAR

WPT

5cm



5.3.4 WPT

€y
WPT
3(a) 3(b)
5.2-2
WPT
3(b)
D
5.4
WPT
WPT
WPT
5.5
5.5.1
5.5.1.1 FCC
Federal Communications Commission; FCC 1996

IEEE C95.1

155



SAR 19 SAR  1.6W/kg
ICNIRP SAR 10g SAR 2 W/kg

FCC Office of Engineering & Technology OET

Bulletine No.65 FCC 2013 11
ET Docket No. 03-137
SAR OET Bulletine No.65 Supplement C
Knowledge Data
Base KDB
FCC WPT Part 15 Part 18
ISM WPT KDB680106
| 1MHz
| 5W
1
1
1 60 cm? 400 cm?
1 10 cm MPE
30 %
WPT
20 cm SAR
FCC
FCC WPT
SAR 100 kHz
300 kHz
EV  WPT
5.5.1.2 EU
Directive
Recommendation
WPT R&TTE
1999/5/EC RR&TTE 2016 6 13 RE 2014/53/EC
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WPT

2006/95/EC EMC 2004/108/EC
EMC
WPT EMF
2013/35/EU
CEN ETSI CENELEC
I1SO ITU IEC
M/305
1999/519/EC
ICNIRP
2010 ICNIRP
1998 ICNIRP
WPT
5.5.1.3
ICNIRP
SAR FcC 19 SAR
WPT
5.5.2
5.5.2.1 ICNIRP
ICNIRP
1998
@ 100 kHz 2010
@

1998 ICNIRP @

IEEE
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® & 2007 WHO

1Hz 100 kHz 2010 11 ICNIRP
@
ICNIRP
2
2
1998 ICNIRP @
CNS: central nervous system 1 cm?
2010 ICNIRP
@
insitu
CNS body
2
5.1 2010 ICNIRP
100 kHz
1998 ICNIRP
10 MHz
CNS
CNS 50 mV/m 25 Hz

10 Hz 25 Hz

100 mV/m 50 Hz 120 mV/m 60 Hz
1/5

4 V/m 3 kHz
5 0.8 V/m
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10 0.4 V/m

2010
2 mm
99
®
2010 ICNIRP
5.5.2.1-1
1998 ICNIRP O |EEE (ONO)
1998 ICNIRP
100 kHz 10 MHz
2010 ICNIRP (2) 1998

€H) 1998 ICNIRP
2010 ICNIRP

SAR

159

ICNIRP

99

5.5.2.1-1

5.5.2.1-1

ICNIRP

RF



5.5.2.1-1 2010

ICNIRP

()]

vV m
1 Hz -10Hz 0.5/f
CNS 10 Hz -25 Hz 0.05
25 Hz -400 Hz 2x 103F
400 Hz -3 kHz 0.8
3 kHz-10 MHz 2.7x 10*F
1 Hz -3 kHz 0.8
3 kHz-10 MHz 2.7x 10*F
CNS 1 Hz -10Hz 0.1/F
10 Hz -25 Hz 0.01
25 Hz -1000 Hz 0.4x 103F
1000 Hz -3 kHz 0.4
3 kHz-10 MHz 1.35x 10*F
1 Hz -3 kHz 0.4
3 kHz-10 MHz 1.35x 10*F
- f Hz
- 100 kHz RF
5.5.2.1-2 2010 ICNIRP @
( ms )
(kv/m) @)
1 Hz -8 Hz 20 0.2/f*
8 Hz - 25 Hz 20 2.5x 10%/ F
25 Hz - 300 Hz 5x 10/ fF 1x 107
300 Hz - 3 kHz 5x 10/ fF 0.3/ f
3 kHz - 10 MHz 1.7x 101 1x 10
1 Hz -8 Hz 5 0.04/F*
8 Hz - 25 Hz 5 0.5x 10/ fF
25 Hz - 50 Hz 5 0.2x 10°®
50 Hz - 400 Hz 2.5x 10°/ 0.2x 10°®
400 Hz - 3 kHz 2.5x 10°/ 0.08/
3 kHz - 10 MHz 0.83x 10! 0.27x 10
r Hz
100 kHz RF
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10MHz

ICNIRP IEEE
Specific Absorption Rate SAR
SAR 4 8 W/kg
1 SAR
0.4 W/kg 0.08 W/kg
ICNIRP 10 g
SAR 2 W/kg
106 T TTTTTIT T TTTTTT T IIIIIII| T TTTTTIT T TTTTTT T T TTTT T TTTTTm
105 ____________ R R ST —
HHICHIRP (BEEE < ) -
\ ; 3 IEEE (FEEE)
@ 107 e - Mg 5B
1 1000 [— - - ¥ -t N q— e N P
2 IEEE (Z%
7 100 —fr R, EHIRE)
A
Hr
i) 10 = e e
B
i 1 Y . N
HICNIRP (AR < &) ~
0.1 R Lo
001 1 IIIIIIIi 1 IIIIIIIi 1 IIIIIIIi 1 IIIIIIIi 1 IIIIIIIi_ 1 IIIIIIIi L
1 10 100 1000 10° 10° 10° 107
g% (Hz)
5.5.2.1 ICNIRP a2
10MHz IEEE (R
5.5.2.2 IEEE C95.1 C(C95.6
IEEE 3 kHz
2002 C95.6 OHz 3kHz
IEEE ®

2005 C95.1 3 kHz 300 GHz
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IEEE ®

IEEE ICNIRP
MPE maximum permissive exposure 2
5.5.2.2-1
5.5.2.2-2
5.5.2.2-3
ICNIRP
50 Hz
44.3 mV/m 50 Hz 2.71mT
50Hz 60Hz 0.1mT 50Hz 1.63
mv/m
a = 10.5 cm b =9.0cm
E=2nfB a’/(a*bh?) ( 5.5.2.2)
E B f 0.1 mT 50 Hz
1.63 mvV/m
a=17 [cm] b=90 [cm]
IEEE
5 mm
5mm ICNIRP
2 mm 30 %
®
100 kHz ICNIRP
SAR
SAR 0.4 W/kg 0.08 W/kg
ICNIRP
10 SAR 2 W/kg
SAR
SAR
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1g SAR 10 g SAR
2005 IEEE ® 1g SAR
10 g SAR
IEEE
5.5.2.2-1 IEEE G
T E, E,
(H2) 0 0
(V/m-rms) (V/m-rms)
20 5.89x10 1.77x10”
3350 0.943 0.943
3350 2.10 2.10
3350 0.701 2.10
r fe Ei- Ep r fe Ej=Eyp (F/ fe)
Eg fe Ei
10 Hz 167 mT 500 mT
- IEEE C95.1®
5.5.2.2-2 IEEE G D
(Hz)
B B
(mT-rms) (mT-rms)
< 0.153 118 353
0.153 - 20 18.1/fF 54.3/fF
20 - 759 0.904 2.71
759 - 3350 687/ 2061/
3350 - 5 MHz 0.205 0.615
10Hz 10
10 1
- 3 kHz ®

163



5.5.2.2-3 IEEE G 9

B B
(H2) (mT-rms) (mT-rms)
<10.7 353 353
10.7 - 3350 3793/ 3793/ f
3350 - 5 MHz 1.13 1.13
) 3 kHz @
5.5.3
5.5.3.1 IEC TC106
5.5.3.1.1 1EC62311
ICNIRP IEEE

WPT
1EC62311
WPT
1EC62311
IEC62311 7.2
WPT

IEC International Electrotechnical Commission

TC106 TC Technical Committee

5.5.3.1-1

ICNIRP
®

164
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WPT

Ece2an | WPT”
WPT (EdcEE) | EEEAN:PW)
- {38 PR JE) {2 30 - f[Haz)
WPT T

HRAEEORE
7.2(1) EELAI

i g s T
P ok BT WAL
AL~

WPT - MELLEL

WELS - ERRROMNE

L

HMELEL

‘mmmtvw

7.2(2)

| [SEMBEERLREEE |

A BWELEL

50/60Hz T | T |
FEETELL

5.5.3.1-1 1EC62311 EMF
*1) 106Hz WPT

WPT

7.2(4)

1EC62311
WPT

WPT
WPT
5.5.3.1-1

IEC

10kHz
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5.5.

3.1-1

1EC62110¢?

/ 50/60Hz

Im

/ 50/60Hz

/ 0.2m

0.5m 1m 1.5m
H<1.5m

H/3 2H/3 H

/ 50/60Hz

0.2m

1EC62233(

kHz

/0 Hz-400

Ocm
30cm

WPT

ICNIRP

100 kHz

100 kHz

5.5.3.1-2

ftgHa"

Vel
ERREER
OHERE

[ mem/mmmRoNE |

ﬂ#ﬂ;ﬂ’ﬂn

*2
ICNIRP : 100kH
IEEE : 3kHz

EnmRET

o BEHAOME
BAEHE (T — 2 o e

| WELROME

(7 — S e o L )l B )

mERONE
| (e5mTE)

=] KE e
F=ig

Yess|

5.5.3.1-2

EMRRONE
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@

() ICNIRP 1998
1IMHz 10MHz
S5+ 850
i=1Hz EL,i i>imHz & 5.5.3.1-1

65‘kDHz Hj 10MHz H .

a + a —£1
j=1Hz HL'j j>65kHz b 5.5.3.1-2
£ 1 £ 7
Hj J H.j J
8 h 5 J
Hyj B,
a b 5.5.3.1-2
5.5.3.1-2
ICNIRP a b c d
[v/m] [A/m]([u TD) [v/m] [A/m]([v T
1998 610 24.4 (30.7) 610/ 1.6F
87 5 (6.25) 87/F 0.73/F
f MHz
(b)ICNIRP 2010
10MHz |
a——¢£1 5.5.3.1-3
i=1Hz ER,|
10MHz H
a—¢£1
=z Hej 5.5.3.1-4
E; ] Eqi ]
H; J He j J
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1EC62311 Shaped

Time Domain

HREES Ny | EEBIE | EAffirant:
(BRSF) Alf) BHFAE
5.5.3.1-3
5.5.3.1-1
5.5.3.1-4
5.5.3.1-1
5.5.3.1-4
)
5.5.3.1-5 5.5.3.1-6 2010 ICNIRP
1998 ICNIRP
MHz g E 7 300MHzé E 0
a eyt ae_ELl
iztookHz & C U sz BELi fj 553 1-5
2 ; \ 2
IMHz eHJu 300)Hz @ Hj u
a et aé—utl
j=tookHz & U {) j>1MHng Lil 553.1-6
3 i E.q i
Ay J y; J
c d 5.5.3.1-2
®
F 1EC62311 Annex D

Clamp-0n

168



1oMHz |
a-—£tl 5.5.3.1-7
n=1Hz ICn
In n IC,n n
SAR G
1EC
1EC62311/62479¢8)
30 % 5.5.3.1-8
L,
: 0
¢ 1 T
L £¢ L
m (;07+U Lm - lim
8 b 0 5.5.3.1-8
ULy)
55 %
Ul(L
( m) =0.55 Lm £E;9Llim :0.8L“m
Lo €0.7+0.55¢
5.5.3.1.2 IEC
1998

(1EC 61786)
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1 2013 12
@ an 2004 JIS JISC 1910
IEC 62226(15:16.17)

1EC622331D
1EC62110¢2 1EC62209¢3-14
WPT
IEC 61980-1
1EC62233 10Hz 400 kHz
30 cm
1000V

5.5.3.2 IEEE/ICES/TC 95 TC 34
IEEE/ICES/TC 95 100 kHz 300 GHz
C95.3
IEEE/ICES/TC 34 SAR
IEC 62209-1 IEEE P1528

IEEE
IEEE Std.1309 WPT
IEEE IEEE Std 1460

(1) ICNIRP: “ Guidelines for limiting exposure to time-varying electric, magnetic,
and electromagnetic fields (up to 300 GHz)” , Health Physics, Vol. 74, pp.
494-522 (1998)

(2) ICNIRP: * Guidelines for limiting exposure to time-varying electric and
magnetic fields (1 Hz to 100 kHz)" , Health Physics, vol. 99, pp. 818-836 (2010)

(3) IEEE: “ IEEE standard for safety levels with respect to human exposure to
electromagnetic fields, 0-3 kHz” , IEEE Std C95.6 (2002)

(4) IEEE: “ IEEE standard for safety levels with respect to human exposure to
radiofrequency electromagnetic fields, 3 kHz to 300 GHz” , IEEE Std C95.1 (2005)

(5 1. Laakso and A. Hirata, "Reducing the staircasing error in computational
dosimetry of low-frequency electromagnetic fields,"” Physics in Medicine and
Biology, vol. 57, p. N25-N34 (2012)

(6) A. Hirata, Y. Takano, Y. Kamimura, and O. Fujiwara, “ Effect of the averaging
volume and algorithm on the in situ electric field for uniform electric- and
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magnetic-field exposures” , Phys. Med. Biol., Vol. 55, pp. N243-N252 (2010)

(7) 1EC:* Assessment of electronic and electrical equipment related to human
exposure restrictions for electromagnetic fields (0 Hz to 300 GHz)” , IEC
62311 (2007-08)

(8) IEC 61786-1 Ed. 1.0: “ Measurement of DC magnetic, AC magnetic and AC electric
fields from 1 Hz to 100 kHz with regard to exposure of human beings - Part 1:
Requirements for measuring instruments” (2013)

(9) JIS C 1910 (2004)

(10) IEC 61786 Ed. 1.0: “ Measurement of Low-Frequency Magnetic and Electric Fields
with Regard to Exposure of Human Beings - Special Requirements for Instruments
and Guidance for Measurements” (1998)

(11) 1EC 62233 Ed. 1.0: “ Measurement methods for electromagnetic fields of
household appliances and similar apparatus with regard to human exposure” ,
(2005)

(12) 1EC 62110 Ed. 1.0: “ Electric and magnetic field levels generated by AC power
systems - Measurement procedures with regard to public exposure” (2009)
(13) 1EC 62209-1 Ed. 1.0: “ Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices - Human models,
instrumentation, and procedures - Part 1: Procedure to determine the specific
absorption rate (SAR) for hand-held devices used in close proximity to the ear

(frequency range of 300 MHz to 3 GHz)” (2005)

(14) 1EC 62209-2 Ed. 1.0: “ Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices - Human models,
instrumentation, and procedures - Part 2: Procedure to determine the specific
absorption rate (SAR) for wireless communication devices used in close
proximity to the human body (frequency range of 30 MHz to 6 GHz)” (2010)

(15) IEC 62226-1 Ed. 1.0: “ Exposure to electric or magnetic fields in the low and
intermediate frequency range - Methods for calculating the current density and
internal electric field induced in the human body - Part 1: General” (2004)

(16) I1EC 62226-2-1 Ed. 1.0: “ Exposure to electric or magnetic fields in the low
and intermediate frequency range - Methods for calculating the current density
and internal electric field induced in the human body - Part 2-1: Exposure to
magnetic fields - 2D models” (2004)

(17) 1EC 62226-3-1 Ed. 1.0: “ Exposure to electric or magnetic fields in the low
and intermediate frequency range - Methods for calculating the current density
and internal electric field induced in the human body - Part 3-1: Exposure to
electric fields - Analytical and 2D numerical models” (2007)

(18) 1EC 62479 Ed. 1.0: “ Assesment of the compliance of low-power electronic and
electrical equipment with the basic restrictions related to human exposure to
electromagnetic fields (10 MHz to 300 GHz)” , (2010)
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5.6

WPT

WPT

WPT

WPT

SAR

WPT
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WPT WPT

6.1
6.1.1 I1EC
1EC TC 100 Audio, Video and Multimedia systems and equipment
AV IT WPT TC 69 WPT

(1) IEC TC100

IEC TC100
2011 10
Stage 0 project AV IT WPT
TR
2013 7 1EC 62869/Ed. 1
CEA TTA
JEITA AV&IT
PG TR
BWF  WPT-WG
NP 2012 10 TC100
TA Task Area 2013 6
TA15(Wireless Power Transfer) TA15
WPT WPT
TA15 JEITA PG
TA15 G
TA15 PT 62827 Wireless Power Transfer - Management
PT 62827 NP
Part 1: Common components Part 2: Multiple devices control

management Part 3: Multiple sources control management 3
2015 IS
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(2) 1EC TC69

EV IEC 61980
IEC WPT
JARI SWG
BWF  WPT-WG JSAE
IEC 61980 3 IEC 61980-1 IEC 61980-2
IEC 61980-3 WPT
2015 3 IEC 61980-1  FDIS(Final Draft for International
Standard)k 2015 IS International Standard
IEC 61980-2 IEC 61980-3 2015 3
CD(Committee Draft) 2015 TS Technical Specification
85 kHz  (81.38 kHz 90.00 kHz)
140 kHz
3
20kW Heavy-Duty EV  WPT
IEC 61980
1SO 19363 SAE J2954
ISO(PAS) 19363
IEC 61980
1S0
TC22/5C21/WG1(Electrically propelled road vehicles) JPT 19363
IEC 61980 IEC JARI
SWG
85 kHz  (81.38 kHz 90.00 kHz) 4
1SO 36 PAS(Publicaly Available
Specification) 2017 PSA
WPT SAE J2954

174



SAE J2954:
SAE

T/F

WPT

WPT
IEC 1SO

85 kHz

TIR(Technical Information Report)

OEM

85 kHz

2015

CISPR Comité International Spécial des Perturbations

6.1.2 CISPR
Radioélectriques IEC IEC
ITU-R ETSI
CISPR
WPT WPT
CISPR WPT
B (SC-B) WPT
F (SC-F) WPT
| (sC-1) WPT
(1) WPT TF
2013 9 CISPR
SC-B SC-F SC-1
WPT TF
TF WPT
(2B (SC-B)
SC-B WPT
2014 6 SC-B TF
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TF WPT CISPR 11

o WPT CISPR 11
150 kHz-18 GHz
CISPR 11 2 WPT

9 kHz-150 kHz

SC77A/WG8
TC69

TF EUT

Q) F (SC-F)
SC-F WPT
TF

TF Pierre Beeckman

4 1 (sc-1)
SC-1 WPT
2014 3 SC-1 TF TF
Arthurs Mark G TF

o CISPR 32 WPT
WPT
/ CISPR 32

CISPR 32 AC
WPT
CISPR 11 CISPR 32
CISPR 11

CISPR 32 WPT
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CISPR 32
TF
CISPR 32

6.1.3 ITU
WPT
WPT

ITU-R
6.1.3-1

WPT
WPT

10

WPT

ITU-R SG1 (iR 2T AOREEHMERAIBYT IS

DAV L 2B o
BT, B o T O ERERE
(L= 10 L < (3R S e

« 2013 AMWPLASEICENWT Correspondence ™y

Group-WPTH 1L

+ 20146 ASGIES(CELTReport ITU-R 5M. 2303

(NON-BEAMOWPTICE ¥ S5 S & ) ViRiE
2015F6ASG I B SHE{LRARREALDTFE J

PEPREFWRMRRREETESS o7 orznonnee i onn

(AWGES)

(HAIIERE) AT END

IR - ME R T
F oo AOREENRE YL TSR,

20144 3ADESICBULTWPT "Survey Report” %S
L. SEWPTHLA—FEEBICUIYV TR ML 20144

ITU-R~DigE BRAMITU-RAHEH
. 2015E3H¢m&rcasur"nﬂ Report on WPT &2
k. 201556 ADITU-RARETE
B TR LEAES O /
T = =N
(CI1Ke8) ARIB (04) . TTA (85[) . CCSA (chIED)

BERE - B EEATE T DN
Bl TEIRF R ST S EHERE

BWF—TTARA(2013F4B % T) |

. 2013FAASECHLTWPT-WGH BT Yy
» 2014FAADESICHEWTWPT “Technical Report 2%

g, ITU-RARH

» 20151 ADESICEWTWPT “Technical Report 2%

M. AWGASEHL. 2015FE6ADITU-RARHFE )

D=5 0w, E3HEE LTFELC BT S48, "Technical Report”
(TR} 12530 MERELE S % B, 2013E40] BUSCIK T OWPT-WGIT 3T Bhar ey,

ARIB: Associationof Radio Industries and Businesses (REERS)
TTA: Telecommunications Technalogy Association (M E R BB TG S)
CCSA: China Communications Standards Association (P ERERE LGS

6.1.3-1
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(1) CIK WPT-WG

2011 BWF TTA WPT
CJK ARIB TTA CCSA
WPT TTA  BWF
WPT-WG 2013 4
WPT-WG WPT Technical
Report 1 2013 6 ITU-R SG1 WP1A
2014 4 WPT
Technical Report 2
2014 3
APT Wireless Group (AWG)
AWG WPT APT Report on WPT
2015 1 Technical
Report 3 2015 3 AWG-18  Information
2015 6 ITU-R SG1

Techncial Report

(2) APT Wireless Group (AWG)

AWG Working Group Technology Aspect Task Group-WPT 2012 4
WPT APT
ITU-R Question ITU-R
210-3/1
AWG 2014 3 AWG-16 WPT APT Survery Report on WPT
2014 6 ITU-R SG1 WP1A 2015
3 AWG-18 WPT APT Report on WPT
2015 6 ITU-R SG1 WP1A
AWG-18 WPT APT APT
2016 3 AWG-19
APT
CJK AWG APT Survery Report on WPT
WPT
WPT
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(3) ITU-R SG1 Working Party 1A (WP1A)

ITU-R SG1
2013
6
1 WPT
Recommendation 2014
1 WPT Report
NON-BEAM EV WPT BEAM WPT
2014 6 Report
] WPT
| CIK Technical Report 1
WPT
WP1A Correspondence Group (CG-WPT)
CG-WPT
2014 6
2014 6 WP1A
APT AWG TTA(CJK ) CISPR, IEC TC100, Alliance for Wireless Power
A4WP WPT
WP1A EV “ NEW REPORT ITU-R
SM. [WPT .NON-BEAM]” SG1 ,” REPORT ITU-R
SM.2303"
CISPR
WPT ICNIRP

Appendix

AAWP Appendix
“ WORKING DOCUMENT TOWARDS A
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PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R SM. [WPT]"

CG-WPT 2015
CG-WPT 1 WP1A
BEAM-WPT
2014 6
2015 6 SG1
1 2014 " REPORT ITU-R SM.2303"
I WP1IA WP1B
| WPT BEAM.WPT
6.2
WPT WPT
ISM
FCC
6.2.1 FCC
WPT
9 kHz “ intentional
radiators”
Charging Part 18 Industrial, scientific, and medical
equipment
Communication Part 15B Radio frequency
devices Part 15 C Bluetooth
Part 15B

FCC KDB 680106 2013 5 30
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Publication
Humber: GO0 05 Rule Parts: 19, 158 Publicaton Date: 0530072013
Keyword: Part 158, Part 13, Wircless Craegans, Induct Chargers, YWireless Charging Pads

First Cabegory: Egupmaent Authonzatbcn Process
Second Category: Ganamnl [Equipmont Autharizatcs Procese)) 3192003

Quastion: What ndes regulshe shod dislance wirdless inducive coupled changrg pads of changng devcesT
AFEETT

Winshess pow ranshe Senvices speratng @ lrecuencims above B KHE ame intenlicnal radialers and ans subjecl o etfer Fad 15 andlior Farl 18 ol the FOC b, Tha spechic
applicable nde part depends onhow the device aperates, and if thane is communication bebween the charger and device being charged

Devices specifically inlended for usa for wineless power ransfer, or inductive changing, recuire FCC guidance for frequency exposure review. Thisincludes Part 128 devices
The responaible party or manufactuner must asek guidance from the FOC by submitting a wirsleas charging appication inquiry &2 ittpe e foc gowiabhadp
The initial inquiry shall include the following

1. Im e “Subjectline, fil the feld as fcllows: Seeiong guidance for wineless chasgens;

2. complate produsicescrpsion inclucing ool diomaiars | nombaer of fums and cunman

3, the ruls parts) the devize sl operate in and the reascning for ruls penis);

4, planned equgment suthoncaban proceduns,

5. croaings, luatretons

8.

7

8. cparatng configurations

B condtcns bor human sxpcsuns [1], and

Intentional radiators. ransmitting information must be cerified under the appropriase Part 16 ules and will generally requine an ecuipment cestification, except for special
types of devices mesting requiremeants under Section 15 201 which ane subject to verdfication. A charges may operate in two different modes: changing and communications
It is possitle for the device o be appeoved undaer Part 18 for the chaeging mede and Part 15 for the communcations mode, if & can be shoan that (1) the device complies
with the relevart nie parts and [2) the functions are independent. Part 18 consumer devices can be either cestified or approved under Dol only after the required SAR
guidancs hes besn ghoan (B noted Bo0ve ", | | By SUDMEIING BN incuiry o wiww foo govTlenhelp” | | Bnd T ReseAAary ST requinemants heve Deen completed

Finally, ¥ i poasible tnet the powsr changing function eould be approved under Part 15 mihae then Par 18 § thae cevics mastanl of the mquismants of the appeeprais Fam
15 i

Afinchmeant 620106 DI RF Expasuns Wirsksss Cheeging Aspa w02 providas gensn guidance on the infsrmation necassary ta detenming R sxpasune svnlustion and
comphancs reganements when submitting a wireleis changing applicaton nguiny.

Anachment List

8280108 001 RF Exposawre Wireless Charging Apps w02

KDB 680106 680106 DO1 RF Exposure Wireless Charging Apps v02

1SM
FCC part 18
6.2.1-1
6.2.1-2 6.2.1-3

6.2.1-1 FCC part 18

HERE HEFIH

FCCpart18 f(=#TIzv>3> FCC 18.307
AMEFIE MP-5

WHIIvL gy [ISMBROEE 18.305
BEILzZvwiaw

MEZE)
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6.2.1-2 FCC part 18

Equipment Cperaling Traquency Fiald strength limit (uV/mj) m’"’ﬁ}“
Any type unless otherwise specified | Any ISM frequency ... 300
[miscellaneous). 1300
Any non-ISM frequency 1%
Industial heaters and RF stabilized arc | On or below 5,725 MHz 1,600
welders. Above 5725 MHZ .......... ®
Medical diathermy ... Aty ISM frequency ........ 300
Any non-ISM frequency 300
Ultrasonic Below 490 kHz 300
3300
30
30
Induction coOKING raNGes ................. 230
430
6.2.1-3 18.307
Part 18
Conducted limit (dByV)
FI'BCF.IBI'L'g of emis-
Slon (hHz) Cuas-paak Average
0A5=0.5 .ccccccrinvnenees | BE W0 56" (iiiiine 56 to 46°
055 eeeeeemreernnnssees | 5B eveeemmmerrresssssenmns 45
L2 ) [ [ - 1 S 50
* Dacreases with the logarithm of the frequancy. * Decreases with the logarithm of the frequency.
6.2.2 EU
ETSI CENELEC
ETSI CENELEC
2012 4
ETSI TC ERM  CENELEC TC210
1SM 1SM
EN 1EC
Test Report
CE
EMC/EMI IEC
60950 IT IEC 60335
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R&TTE Radio and Telecommunications Terminal Equipment Directive)
1999/5/EC

R TTE R TTE
R TTE 4
Article 3.2 Spectrum Requirement RF

)

Article 3.1b EMC Requirement: (EMI/ZENS)
Article 3.la Safety Requirement:
Article 3.l1a Health Requirement:

6.2.2-1
1
EMC
2
R&TTE(SRD)
EN
3
R&TTE(SRD)
1 ENC
CISPR 11(EN 55011) 2
2 9 kHz-400 GHz

ISM  RF
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EMC-D
BU
LVDIGPS
D

R&TTE-

EMC-D |
714¥L

AF G
gi4)

FR#EE

ISME TFIEISME
Bk bt
= OkHz

SkHz< /7 i # %
<30MHz
I0MHz=<R E 3
W<1GHz
1GHz<A B H
<40GHz

FEERER
EMC

AR

EM 35011 Group
2
(RIFELT 5
W, kUED
#.CENELEC#R
&)

OJLVD —H
& oFEEL
f=ili AR

FamL

EN 300 330

EN 62311
(EN 62479) EN 301 489-1/3 EN 300 220
EN 200 440

=2 AW IL— A58 E

R&TTE- &{z®ifil=&3 (MZIL: Bluetooth -> EN 301 489-1/17 ; EN 300
D (&8 328)
Bh4)
6.2.2-2  EN55011 CISPR 11 1SM
(RF) 6.2.2-3 6.2.2-4 CISPR 11
2 A B
6.2.2-5 6.2.2-6 CISPR 11 2
A
6.2.2-2  (CISPR 11)ISM RF) 1TV
Humber of 3 e
Cantre frequenty Frequency range Maximum |D:“|0ll‘ 10 :E:‘m; of
MHT MHT radiation limit * trequency allocation of the
ITU Radic Regulations®
6,780 6,765 — & 7958 Undér consideration 5133
T3, 560 13,5538 = 13, 567 UarEsincTed 5150
27120 26,957 - 2T 263 Unresticlied 5.150
#0680 40,66 - 40,70 Unrestncled 5150
433,920 433,05 = 434,79 Under congideryion 5.138 in Region 1, excepl
countries menboned in S 280
915,000 902 - 328 Unresincled 2. 130 in Region 2 only
2 450 2 400 - 2 500 Unresingled 5150
5 800 5725 - 5875 Unregtncled 5.150
24 12% 4 D00 - 34 250 Unresincted 5 150
&1 250 &1 000 = &1 SO0 Under consideration o138
122 500 122 000 = 123 000 Under conssderation 5138
245 000 244 000 - 246 000 Under condesprition 5.138
* Resolwtion No. &3 of the ITU Radio Regulations applies
b The ferm “unrestncted” applies 1o the fundamaental and all other frequency companents Talling within S
designated band. Oufside of ITU designated ISM bands. the bmits for the dslurbance vollage and
radiation disturbance in this standard apply
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6.2.2-3 (CISPR 11

2

A)

Limits for a measuring distance D in m

Om a fest site 0= 30 m
fram the equipmant

om

s siteg 0= 10 m
the equipmeant

Om & fest site 0= 3 m

Frequemcy Trom the equipmant 8
g Electric Magnetic | Elsciric Magnatic Eloctric Magnetic
MHz field Tiehd fleld field Tield field
Quadi-peak | ussi.pesk | Guasi-peak | Quasi-pesk | Quiadi.peak | Ouissiopeak
dBipvim) | oBlpasmy | @BLovim) | oBipAfm) | dBlaVim) | oBiuAtm)
915 =049 - D5 = 575 = 7.5
048 - 1,708 - 715 - 475 - 475
1705 = 2,194 = 8.5 = 51,5 = 52.5
Z.194 = 395 - I35 - 435 - 4315
3,858 - 20 - 85 - 185 - 18,8
20~ 30 - -1% - B5 - s
30 - 4T &8 - L) - Ta =
Fre 1 - a0 - 0 -
53,01 = 54 B8 40 - 50 - &0 -
54 58 =08 40 = 50 = L] =
€8 - 80,872 53 - 63 - 73 -
B0872 = 81,848 -] - T8 = as =
E1.848 = 87 53 = B3 - 73 -
BT - 134, 706 50 - &0 - o -
134 TEE - 135,414 0 - 10 - 80 -
136,494 = 168 &0 - L=} - T -
1586 - 174 7] - T4 - T -
174 = 188 T 40 - 50 - L] -
188, 7 = 190,979 50 - aa - 7O =
190,979 - 230 m - tn - &0 -
230 - 400 50 - en - 70 -
£00 - 470 5 - &3 - 73 -
470 - 1000 50 - &0 - o -

On @ test site. class A agul
Wm e

distance eee than

ipmnant can be measured 31 3 nominal distance of I m. 10 m
I anly for - which wilh thi defi

Al the fransition frequency. the more stringent imit shall apply.

of 30 m, A measunng
given in .10,

® The limits specifed for e 3 m separaiicn diance apoly only to small equipmen] mesling the sioe
erilerian dadined in 3. 10
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6.2.2-4 (CISPR 11 2 B)

Limits for a measuring distance D in m
Electric field Magnetic field
Frequency range D=10m D=3mb D=3m
MHz
Quasi-peak | Average ® | Quasi-peak | Average ® Quasi-peak

dB{pY/m) dB{uW/im) dB{pAlm)

39
0.15 - 30 _ B _ N Decreasing linearly with the
. logarithm of frequency fo

3
30 - B0 .BT72 30 25 40 35 -
80,872 - 81,848 50 45 60 55 -
81,848 - 134 T86 30 25 40 a5 -
134,786 - 136,414 50 45 &0 55 -
136,414 - 230 30 25 40 a5 -
230 - 1 000 3r 32 47 42 -

On a test site, class B equipment can be measuraed at a nominal distance of 3 m or 10 m. A measuring

distance less than 10 m is allowed only for equipment which complies with the definition given in 3.10.

Al the transition frequency, the more stringent limit should apply.

2  The average limits apply to magnetron driven equipment anly. If magnetron driven equipment exceeds the
quasi-peak limit at certain frequencies, then the measurement shall be repeated at these frequencies with
the average delector, and the average limits spacified in this table apply.

b The limits specified for the 3 m separation distance apply only to small equipment meeting the size
criterion defined in 3.10

6.2.2-5 (CISPR 11 2 A)
Rated input power of Rated input power of
Frequency range <75 KVA > 75 kva®
MHZ Quasi-peak Average Quasi-peak Average
dB{uV) dB(uV) dB{uV) dB(uV)
0.15-0,50 100 90 130 120
0,50 =5 86 76 125 115
90 &0
5_10 decreasing Iiirr:!cﬁaurglr:rt‘:lolugarithm of 15 105
T3 &0

Al the transition frequency, the more stringent limit shall apply.
NOTE 1 Limits only apply to Low Voltage (LV) a.c. mains input ports.

MNOTE 2 For class A equipment with a raled power = 75 kVA intended to be connecled solely to isolated
neutral or high impedance earthed (IT) industrial power distribution networks (see IEC 60364-1), the limits
defined for group 2 equipment with a rated input power > 75 kVA can be applied.

a The manufacturer and/or supplier shall provide information on installation measures that can be used to
reduce emissions from the installed equipment.
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6.2.2-6 (CISPR 11 2 B)

Frequency range Quasi-peak Average

MHz dB(pV) dB(uV)
B6 56

0.15 - 0.50 Decreasing linearly with logarithm Decreasing linearly with logarithm
' ' of frequency to of frequency 1o

56 46
0,50 -5 56 46
5-230 60 50

At the transition frequency, the more stringent limit shall apply.
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7.1

WPT
WPT
7.2
@
)
WPT
3)
“4)

WPT

WPT

WPT
27

188

21

WPT

WPT

WPT



®
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A.l
4 WPT
D) WPT
®) WPT
®3) WPT
0)) WPT
A.2
) 9 kHz 30 MHz
120 i (=377 Q)
@) 30 MHz 1 GHz
WPT
6 GHz
€©) 9 kHz 30 MHz
WPT WPT
A.2.1 WPT
A.2-1 A.2-2 WPT
A.2-1 9 kHz 30 MHz
30 MHz 1 GHz
CISPR 16-2-3 “ Radiated disturbance measurements”
A.2-3
A.2-4
A.2-5 WPT
1
A.2-6
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| ATV PREBREE GE)THE |

215; i [10m3[330m] !I
R | -+
! GRIE RS AEImE ) ! | T
i EUT®D |
' EUTEESEEEBEE, BETY I ERCERREHRSH
FHEEUTORTEF TOREREN I
10mR(330m (RIEEHEBE
(F3mb ) ELGBLIICTSD WPTYATA —
s %\a@
; s=—2F=TIL
§ EUTIE. 7o FHISHL TR KRBT A E
i I EHESIZEET
i 1.0m
i—
W—TPUFHEKEICEESE, R,
ER. BABRESETHE
A.2-1 WPT 9 kHz 30 MHz
| A—TUMPRABEEEGE) THE |
[10mX(330m] !
__________ ! (RIEEBIBEH3mE ) 1
.= il - - 1
TUTTE I EUTEEESELE, METT | | EUTORE (LE® BRIEsSE |
P | FEEUTORTEE TOEEEN 10m "
- R(F30m GHIEEEE 515 E(E3m I
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360° 1m 4
10 dB
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D.2

10 kHz
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WPT

@
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300



4

1998
(1EC 61786)[3]
2013 12 [1]
[3] 2004 JIS JIS C 1910[2]
1EC 62233[4] 1EC 62311[5]
1EC 62311 1EC 62233
Time Domain
®)
1
1
1
|
|

[1] 1EC 61786-1 Ed. 1.0: “ Measurement of DC magnetic, AC magnetic and AC electric fields
from 1 Hz to 100 kHz with regard to exposure of human beings -Part 1: Requirements

for measuring instruments” (2013)
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[2] JIS C 1910 (2004)

[3] IEC 61786 Ed. 1.0: “ Measurement of Low-Frequency Magnetic and Electric Fields with
Regard to Exposure of Human Beings - Special Requirements for Instruments and
Guidance for Measurements” (1998)

[4] 1EC 62233 Ed. 1.0: “ Measurement methods for electromagnetic fields of household
appliances and similar apparatus with regard to human exposure” , (2005)

[5] IEC 62311 Ed. 1.0: “ Assessment of electronic and electrical equipment related to

human exposure restrictions for electromagnetic fields (0 Hz to 300 GHz)” , (2007)
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E.1
E.1.1
100 kHz
SQUID
V = - JWNBS E 111
v w 2nf N B
S
B
E.1.2
1 3
3 IEC IEC 61786-1[1]
[2] E.1.2-1 3 By
3
B. = \/BZ +B? + B2
R x Ty o E.1.2-1
Bx By Bz 3 3
Bq
1
E.2
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1998
(1EC 61786)[3]
2013 12 [1] [3] 2004
JIS JIS C 1910[2] IEC
62233[4] IEC 62311[5]
1EC 62311 IEC 62233

Time Domain

®)

[1] 1EC 61786-1 Ed. 1.0: “ Measurement of DC magnetic, AC magnetic and AC electric fields
from 1 Hz to 100 kHz with regard to exposure of human beings -Part 1: Requirements
for measuring instruments” (2013)

[2] JIS C 1910 (2004)
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[3] IEC 61786 Ed. 1.0: “ Measurement of Low-Frequency Magnetic and Electric Fields with
Regard to Exposure of Human Beings - Special Requirements for Instruments and
Guidance for Measurements” (1998)

[4] 1EC 62233 Ed. 1.0: “ Measurement methods for electromagnetic fields of household
appliances and similar apparatus with regard to human exposure” , (2005)

[5] IEC 62311 Ed. 1.0: “ Assessment of electronic and electrical equipment related to

human exposure restrictions for electromagnetic fields (0 Hz to 300 GHz)” , (2007)
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F.1
@

F.1 F.1-1 I1EC 60990 [1]

F.1-2 100 kHz 100 mA
R, = 500 Q 5W
1 MHz 10%
20 2000%
F.1

Frequency 50 Hz 60 Hz 100 Hz 300 Hz 1 kHz 3 kHz 10 kHz

Impedance | 5400 Q  5000Q 3920Q 2270Q 1255Q 856Q 670Q

Frequency | 30 kHz 100 kHz 300 kHz 1 MHz 3 MHz 10 MHz 30 MHz

Impedance 589Q 532Q 500Q 470Q 460Q 460Q 460Q

1.E+04

\ Adult male

-g oo oo eeoed ’.....IECCirCUit
e
8
e1.E+03
<
e}
[<F}
Q_ L 2 * 00000 OOOIEGOIOEOIOOS
E

1.E+02

1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08
Frequency (Hz)
F.1-1 1EC
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0.22 mF

O

— R, soow

Rs 1500w
F.1-2 IEC

(@)

IEC 60990 10 cmx 20 cm
()]
WPT
10 Q
1
F.1-3

F.1-3
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F.2
@

38 5.5.3

@
©) WPT
WPT

4)

F.3
@

38 5.5.3

&)

?) WPT

WPT

4)

150cm
x 50cm

F.4
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WPT

WPT
WPT

30%

[1] 1EC 60990 Ed.2.0, Methods of measurement of touch current and protective

conductor current, (1999).
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SAR
IEC 62311
[31 Annex C SAR IEC 62479 [4]
IEC 62209-1/-2 [5.6]
IEC 62233 [7] SAR
G.1
G.1.1
1EC62311 Annex C / G.1.1-2
G.1.1-1
/

The Visible Human Project
MEET Man
Hugo Viewtec
Norman
University Of Utah
University of Victoria
Brooks Air force Base
Average Japanese male and

female human models
Korean human model
Spheroids

600x 300 mm
300%x 200 mm

Cuboids

0.4x 0.4x 1.8m Xxx yx z
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Homogeneous human body model

Straight Wire

Circular/Rectangular coil

Equivalent source model

G.1.1-2
BEM(Boundary Element Method) full-wave
FDFD(Finite Difference Frequency full-wave
Domain)
FDTD(Finite Difference Time Domain) full-wave
FEM(Finite Element Method) full-wave
FIT(Finite Integration Technique) full-wave
MoM(Method of Moments) full-wave
SPFD(Scalar Potential Finite
difference)
IP(Impedance Method)
G.1.2

1EC62311 G.2.6 WPT
G.1.3

ICNIRP
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20 cm

k G.1.3  1EC62226-1
[8] k EMF

BEFE
(MF LMD

FoRpohi-l l
(EESEBTIRE) k
HRTRS
(EFERHTEESLD
HibizEURH) 1

|HELHEI EERGxh

HFRERE
{ EFIIZED]
G.1.3
/ 1EC k
1EC62311 k
k
G.1.3-1 1EC62226-1 k
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G.1.3-1 k
IEC 62226-1 IEC 62311762233
1EC
62311/62233 IEC
62311
k — ‘]max_non—uniform
J max_ uniform

Jmaxfnon—uniform

Jmaxfun iform

{ o |
a = éBmax_Sensor ﬂ
c P
g‘] BR L,l
én U
k = Bmax_non—uniform ePreU
Bmax_uniform Jmax
Bmaxfnon—uniform
Bmax_Sensor
Bmaxiun iform
Jer
B
IEC 62311 1EC 62233
& &

IEC 62311/62233
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IEC 62311 C.7.3.3
Step 1
naBrax_sensor
k k o 0.1(5/m) 50Hz
IEC 62311 IEC 62233
k k G.1.3-2
G.1.3-2 50Hz k
[cm]
1 2 3 5 7 10
1 21.354 15.326 | 8.929 5.060 3.760 3.523
5 4.172 3.937 3.696 3.180 2.858 2.546
10 2.791 2.735 2.696 2.660 2.534 2.411
20 2.456 2.374 2.369 2.404 2.398 2.488
[cm] 30 2.801 2.735 2.714 2.778 2.687 2.744
40 3.070 2.969 2.933 3.042 2.865 2.916
50 3.271 3.137 3.086 3.251 2.989 3.040
60 3.437 3.271 3.206 3.429 3.079 3.134
70 3.588 3.388 3.311 3.595 3.156 3.216
100 3.940 3.659 3.601 4.022 3.570 3.604
G.1.3-2  1EC 62311 Annex C 1EC 62233 Annex C
100 cm?
k fHz] o [S/m] K’ G.1.3-1
=—x—xk
50 0.1 G.1.3-1
Jyr[MA/m?]
Balp T] 4
le RL

G.1.3-2




G.1.3-3  1EC 62233 Annex C a. WPT
G.2.6.4
G.1.3-3 a
[cm] ac
Small 0 1.00
Large 0 0.15
Small 10 0.14
Large 10 0.16
Small 30 0.14
Large 30 0.18
Small
Large 10 40cm
G.2 SAR
ICNIRP 100 kHz-10 GHz SAR
G.2 SAR
G.2 SAR 1EC
IEC 62311
IEC 62479
IEC 62209-1
@
SAR 2
IEC 62209-2
@
SAR 2
(3)SAR
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G.2.1

Prax
SAR SAR SAR o m P
P =SAR ..~ m 6.2.1
P 6.2.1-1
SAR
SAR G.2.1-2
6.2.1-1 SAR [W/kg]
SAR” SAR”
SAR
100 kHz 0.4 10 20
-6 GHz 0.08 2 4
ICNIRP 100 kHz 0.4 10 20
1998 -10 GHz 0.08 2 4
[9]
IEEE95.1 100 kHz 0.4 4 20
1999 [10] -6 GHz 0.08 1.6 4
IEEE95.1 100 kHz 0.4 10 20
2005 [11] | Action Level | -3 GHz 0.08 2 4

* |EEE95.1 1999

10g
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G.2.1-2 SAR

SAR
[W/kg] [mw]
[d]
1.6 1 1.6 IEEE95.1 1999
/
2 20 ICNIRP/
/1EEE 2005
4 40
10 /
10 100
/
20 200
G.2.2
P max
@ Prax
@) Prax
€)) WPT
P max
@ Prax
) (€Y SAR
EMI  Electromagnetic
Interference
EMI
30 MHz 1 GHz 6 GHz 100Hz 30 MHz
1EC62479 EEMI
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1EC62479 inherently
Compliant
G.2.3 SAR
SAR
G.2.3-1

G.2.3-1 SAR

20 cm 20 cm
100 kHz-30 MHz | SAR

30 MHz-6 GHz

IEC 62209-1/-2
SAR

6 GHz-10 GHz

SAR

SAR
6GHz
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SAR IEC 62209-1  1EC 62209-2
IEC 62209-1
IEC 62209-2

G.2.3-2 SAR

1EC

62209-1 k{//
80mm _100mm

2.0+ 0.2mm

=

CAD IEEE

1EC
62209-2 400
600+ 5mm /F
AV/m]
o [S/m] p [Kg/m®] SAR
SAR=sE?/r 6.2.3
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G.2.3 SAR 10g

19 SAR SAR
G.2.4 SAR
SAR 1EC
IEEE
G.2.4 SAR
1EC
62704-1 FDTD 3rd CD
62704-2 FDTD 3rd CD
62704-3 FDTD 3rd CD
62704-4 FEM 1st CD
WPT SAR
G.2.5 WPT SAR
SAR
WPT WPT
WPT
G.2.5.1 WPT
. 1800 400 mmx 400 mmx
10 mm 10 85 kHz 7 kw
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G.2.5.1-1 4500 mmx 1700 mm
0
G.2.6.1
200 mm
mm
P 2250mm P 22 55)_1}1111 L
E vehicle E
~ ;(_ 1500mm 15 001{1_111_ .
G.2.5.1-1
1
1
2 20 cm 10 cm
D) G.2.5.1-1
G.2.5.1-2
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20
E' 10 misaligned coils
£ 3} aligned
:Z Cols
I A4
0 0.5 1 15

Distance from vehicle [m]

G.2.5.1-2

=
3]

[
=

-
o

H [A/m (rms)]
£

—

misaligned coils

0 0.5

1 15

Height above ground [m]

—e— Coil front, body front (faces vehicle
-—&— Coil middle, body side (faces vehicle

q =—o— Coil rear, body rear (faces front

g
o

o
3

Induced Electric Field 99.9th percentile [V/m rms]

o
o

.

h‘-~*--~‘~"“‘—-—-_._;

0 5 10 15 20

25 30 35

Distance from Vehicle [cm]

G.2.5.1-3

G.2.5.1-3 WPT

30 cm

11.5V/m
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ma a

=¥ ¥ NORMAN
=8==-8=-TARO

—w — Thelonious

electric field [V m-" (rms)] 0

B
=
E
E
=
=
2
o ma a
}E == == NORMAN
@ =8-=8=-TARO
@ « — Thelonious
180 360
crientation [deg) orientation [deg]
G.2.5.1-4
G.2.5.1-4
3 TARO
NORMAN Thelonious
G.2.5.1-4
(©)]
20 cm
G.2.5.1-4
G.2.5.1-5 G.2.5.1-5(a)
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1EC 0.5m 1m 1.5m
G.2.5.1-5(b)
6 25 cm
®
G.2.5.1 G.2.5.1
0cm
6-19
®
3 - - 3 ¥
= o, ,TARo = A
@ 25 NORMAN g + R2=0.84 @25 P
= R2—084 oo s Y e ;
£ £ A g
Z, | Z /// p ) -
215 e S8 Bgo : gA
I3 0 % x ’° Thelonlous © . B/
S R2=085 | o ' ¢/ §8 ma a
= = PR P * NORMAN
g o5 805 Q ©  oomro
) -
0 /f/ ‘ ‘ ‘ ‘ ° 0 - ‘ % x Thelonious
0 5 10 15 20 25 5 10 15 20 25
average |H| [A m (rms)] 3-point [H| [A m1(rms)]
(a) (b)
G.2.5.1-5 () (b 50cm 100 cm 150 cm
G.2.5.1 WPT
10 cm 0cm
0 cm
210 kw 5.4 MW 4.0 MW 19
530 kw 4.6 MW 3.3 Mw 6.2
57 kw 673 kw 486 kW 8.5
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G.2.5.2 WPT

10 MHz 7 MHz 2 WPT
G.2.5.2-1 2/3
WPT 5 WPT
10 60 150 mm
10 MHz WPT
SAR: 0.08 W/kg 10gSAR: 2 W/kg
10gSAR SAR
WPT ( 6.2.5.2-1 +10
[mm]) CASE(B) CASE(C) SAR
SAR
SAR 30% CASE (A)
®
7 MHz WPT (d=10
[mmD SAR
6.2.5.2-2 (a)10 MHz (b)7 MHz (©)7 MHz
3 2.cm
TARO 2/3
FDTD 3
FDTD
FDTD
FDTD
10gSAR 30% ®
SAR 65%
10gSAR
SAR 14 % 5%
WPT
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FDTD
WPT

FDTD
53% 33%

case () f
CASE B) CASE (C)
Load Port Load Port 1 30em 170cm
d:/ | 30cm i I%
e ' S 20cm
170cm : -- ZOCmI : Load Port ! d
H 20cm oad Port — = N
§ Feed Port \§ . ;-I%Ucm
H d 20ch 1 30em 1
Feed Port Feed Port \g."
170cm '
- —
* 28cm ¢+
CASE (D) Loadport . CASE (E) 7°ad Po:n soam !
Soem ol i
== o
i 20cm o '
Ty
Feed Port
G.2.5.2-1
Load Port i
Load Port
(50 W) s
(50 W) \ —0 Faid
- % Load Port ; &
1
= — = = e
,I_ R = 2 oy
1 i
20c ' 20 cm 20 cm !

_ | I 4 —Y L
— i
=—— Feed. Port

/ |
Feed. Port /
Feed Port
d.=2cm d.=2cm d.=2cm
(a)10 MHz (b)7 MHz ()7 MHz
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SAR
@

6.2.5.2-3(a) ()

G.2.5.2—3(a) A 1 9
6.2.5.2-3(b) A H 8

50 mm
1w

Transmission

Transmitting !
coil

Receiving ‘;I"l'z'é """"
coil @ I

[Unit : mm] 50 tUnit :mm]
@) (®)
G.2.5.2-3 ()
(b)

2.5.2-4(a)
6.2.5.2-4(b) .
G.2.5.2-4(a) c G -

SAR 6.2.5.2-4(b)
D SAR

° AR SAR
SAR

260



50 mm

SAR G.2.5.2-5
TARO HANAKO
Duke Ella Thelonius
NORMAN NAOMI
Af A
Bf B
o <[ » C
Sel go
g gt
G/ [==o0dd mode (11.36MHz) F
H || ==even mode (11.92MHz) G ==0dd mode (11.36MHz)
(N H == even mode (11.92MHz)
0 0.5 1.0 15 2.0 0 O.IS 1?0 1I.5 2.0
Peak 10g avg. SAR [mW/kg] Peak 10g avg. SAR [mW/kg]
@ (b)
G.2.5.2-4 () () 10g
2.
==0dd mode (11.36MHz)
§ ==cven mode (11.92MHz)
2,15_
o
&
< 1.0°
@
8
< 05
«
a
0
&§0 S} Q&Q @‘b \QQ,“O D O®\
& N\
N O
Diff. [%] 46.7 56.7 51.4 56.5 67.5 44.1 725
G.2.5.2-5 10g SAR
6.2.5.2-5
SAR
Diff. = SAR even = SAR g

SAR odd G.2.5.1
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72.5%

O SAR
SAR
SAR SAR
SAR 102%
2%
WPT
G.2.5.2-6 (a)50 cmx 50 cm
5 cm 20 cmx 20 cm (b)100 cmx 50 cm
5 cm 20 cmx 20 cm
6.78VHz
NTT 2
G.2.5.2-6 (a) 59%
NTT 70%
G.2.5.2-6(b) 94 %
NTT 78 %
G.2.5.2-7 G.2.5.2-7
b |
\ ¥
Portl. Port2. 20em || 50 .em Portlﬂ Port2. 20em
50 cm
@ (b)
G.2.5.2-6(a)50 cmx 50cm 20cmx 20cm
(b)100cmx 50cm 20cmx 20cm
5cm
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[A/m]

20.0
' 18.0
16.0
14.0

12.0
10.0
80
a0
4.0
20
o0

@ ®
6.2.5.2-7 w @)

(b)

G.2.5.2-8 WPT
NTT (©)) () ®)
© @

G.2.5.2-6 WPT
full-wave FDTD

G.2.5.2-7(a) FDTD 10g SAR SAR 1.80 W/kg
0.0493 W/kg 1.67 W/kg
0.0491W/kg 7%
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SAR
6.2.5.2-7
G.2.5.2(a)

WPT

SAR

WPT

SAR SAR
G.2.5.2 WPT
SAR
SAR
2
NICT
G.2.5.2-6
SAR
SAR
G.2.5.2-6
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NTT

WPT

SAR
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G.2.5.2 NTT NICT SAR SAR
40w
(a) 50 cmx 50 cm 5 cm
20 cmx 20 cm
NTT NICT
10g SAR SAR | 10g SAR SAR
[W/kg] [W/kg] [W/kg] [W/kg]
1.24 (62%) |0.018 (22.5%) | 1.49 (74.5%) | 0.023 (28.7%)
3.34 (167%) | 0.181 (226%) | 5.43 (271%) | 0.149 (186%)
0.0516
1.76 (88%) (64.5%) - -
0.66 (33%) |0.021 (26.2%) | 1.06 (53%) 0.040 (50%)
3 2.87 (143%) | 0.208 (260%) | 7.93 (399%) | 0.259 (324%)
(b) 100 cmx 50 cm 20 cmx 20 cm
NTT NICT
10g SAR SAR | 10g SAR SAR
[W/kg] [W/kg] [W/kg] [W/kg]
0.459 0.00749 0.77 0.0137
0.982 0.0203 1.31 0.088
0.342 0.00805 - -
0.242 0.00820 0.61 0.0222
3 - - 1.33 0.0716
G.2.5.3 WPT
G.2.5.3-1 WPT
1
1w
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Transmitting coil a

@ ()
G.2.5.3-1 (a) (R;=6mm, A,=20 mm, 0,=3.5mm, 20 turns)

() (a=50 mm, £=50 mm, Thickness=0.6mm)

WPT

G.2.5.3-1(a)
7000 WPT
2
G.2.5.3-2 ® 140 kHz
WPT G.2.5.3-3
10 mm
+ 60 mm
140 kHz 1w

266



_ |
-60 Magnetic field strength [dbA/m] 0
6.2.5.3-2
(@)xy (b)yz ©)xy yz ) ( (e)xy
"z @xy Myz )

Transmission coil

-4

[Unit : mm]

G.2.5.3-3

G.2.5.3-1 SAR
G.2.5.3-1 109 SAR 1.31nW/kg
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SAR 2.89 p W/kg
0.08W/kg 3.61x 101 10g SAR
2W/kg 6.55% 10710
SAR 109 SAR
G.2.5.3-1 SAR
10g SAR[NW/kg] [mv/m]
A 0.49 18.5 9.1 44.3
B 0.47 18.4 7.2 45.4
C 0.77 29.7 7.1 41.2
DG. 0.51 19.8 6.8 39.1
E 1.1 41.5 9.9 57.8
F 0.72 27.7 6.9 37.9
G 0.66 26.9 6.7 38.2
H 1.3 49.9 12.2 80.7
1 0.79 31.1 7.6 42.7
G.2.5.4
WPT IEC 62311 IEC 62233 G.1.3
SAR
1EC 62233
TARO
G.1.3-1 2/3
©
G.1.3-1 a. SAR
aCl - Emax_sim / Hmax_sim G.2.5.4-1
E. /H

lim lim
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SAR /H

max_sim

max_sim

o = G.2.5.4-2
SARIim /Hlim
lim SARIim Hlim
SAR lin
Hrin
Hrax_sin 100 cm?
WPT 0
WPT 0
WPT
® 200 mm
1800 14
3 120mm  120mm 150
mm 450 mm 85 kHz
145 kHz
Acy
0.038 0.035 0.054 19
SAR ag 0.0021 0.0030 0.0025
200 mm 200 mm
110 kHz 125 kHz
100 kHz
a. 0.054 0.033
0.033 0.018
an
140 mm
100 kHz WPT
acy
-WPT 300 mm  0.093 700 mm  0.090
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0.102 0.087

100 kHz G.2.5.4-1
0.102 ICNIRP
3
3
G.1.3-3
1EC62311
1 WPT
1 ©)
10 cm
30% 0.093
0.15
G.2.5.4-1 WPT
mm
120 0.038
200mm = | 0.053
120 650 0.035
mm 0.075
150 0.054
0.033
200 300 mm 0.093
PEC

700 mm 0.090
300 mm 0.102
700 mm 0.087
200 200 mm 0.082
0.093
0.050
0.050
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WPT

WPT
SAR
G.2.5.2-2
0.012
0.013 0.022
an 400 mmx 400 mm
200 mm
14.90 MHz
WPT 100 mm
0.011 300 mm
O 300mm 5
50Q
11.92 MHz
10 mm
0.010
G.2.5.4-3
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0.010

TARO

13.98 MHz

0.012
300 mm
11.36 MHz
WPT
0.0087



G.2.5.4-3

WPT

mm

NICT

300 mm

200

20 mm

0.010
0.022
0.012
0.013

200 mm

200

20 mm

0.010

0.016
0.0088

0.010

400 mm

200

100 mm

0.011

0.011

300 mm

0.012

0.012

300 mm

300

10 mm

0.0087
0.010

0.15

0.05

10 mm

G.2.5.2-6

0.0855
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0.0137

50 mm

G.2.5.4-4

G.2.5.4-5




G.2.5.4-4 WPT 6.2.5.2-6
1 1) 1 2)
NICT 0.0121 0.0137
0.0185 0.0173
0.0102 0.0122
0.0225 0.0175
0.0095 0.00974
0.0119 -
0.0092 -
0.0053 0.00708
0.011 -
6.2.5.4-5 WPT 6.2.5.2-6
1 1) 1 2)
NICT 0.0481 0.0738
0.1069 0.1025
0.0600 0.0855
0.1642 0.0905
0.0636 0.0680
0.118 -
0.0472 -
0.0268 0.0364
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