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For the research of the standard of the EMC site evaluation, the
reference site method under 1 GHz and site VSWR over 1 GHz are
studied. In case of the RSM, the site flatness and environment are very
important factors. For the S-VSWR, the shelter(weather protection) is
significantly effect to the results. Also the EMI will be changed by the

antenna height in the measurement.

To verify weighting factors (suggested by CISPR) between
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the RMS-AV measurement method and other methods such
as QP and AV measurement methods, CISPR F WG1 has
tried to adopt, the weighting factors were tested in Korea,
measurements of conducted emission and radiated emission
were performed with a wine refrigerator and two different
electric drills.

As the usages of various LED lighting systems have been
widely spread without considering EMI problems, we have
studied EMI problems on the AC-DC converter system which
1s the main cause of the problems and have investigated
international regulation trends of LED systems to meet
possible problems to be come.

In South Korea, 2010 present time, there are more than 10
million users of DMB(Digital Multimedia Broadcasting) which
1s embedded in devices such as Mobile phone, Navigation and
PMP(Personal Multimedia Player), and etc., and utilize it as a
portable TV. However, there are no specific test methods and
conditions stipulated for now with regard to DMB devices
under CISPR 13 and 20, which provides for standard in sound
and television broadcast receivers (AV), neither in CISPR 22
and 24, which provides for standard in information technology
equipment (ITE). CISPR 32 and 35, which provides for
standards regarding multimedia equipment, are written 1n
accordance with each functional test method allowing DMB
devices to be tested accordingly. In the coming vyears,
however, they should be amended so that they would include
detailed test methods and test conditions for the multimedia

devices. In this respect, this report is aimed to propose the
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1ssues regarding test methods and conditions of DMB
equipment to be considered in order to supplement and
improve current standards.

Depending on the worldwide spread of renewable energy such
as solar and wind energy, EMI specifications and
measurement methods of various inverters for photovoltaic

and wind energy systems are analyzed.

VNEAGFSAEY S-VSWR, RMS-AVZA,
FHFA, HA, 7k, LED WAz, A7) 2}
g= |2k, EMC 4, d71Asa &£,  DMB,
CISPRI3/20/32/35, WE5217], AR717],  <AWH,
B oy, T4 oA

.
il

U RSM, S-VSWR, RMS-AV, QP, AV, Weighting
factor, LED lighting, Electric vehicle, EMC

% |regulations, Standard, DMVB,
CISPR13/20/32/35, AV, ITE, inverter,

photovoltaic energy, wind energy
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SUMMARY

For the research of the standard of the EMC site evaluation, the
reference site method under 1 GHz and site VSWR over 1 GHz are
studied. In case of the RSM, the site flatness and environment are very
important factors. For the S-VSWR, the shelter(weather protection) is
significantly effect to the results. Also the EMI will be changed by the
antenna height in the measurement.

To verify weighting factors (suggested by CISPR) between
the RMS-AV measurement method and other methods such as
QP and AV measurement methods, CISPR F WGI1 has tried to
adopt, the weighting factors were tested 1in Korea,
measurements of conducted emission and radiated emission
were performed with a wine refrigerator and two different
electric drills.

As the usages of various LED lighting systems have been
widely spread without considering EMI problems, we have
studied EMI problems on the AC-DC converter system which
1S the main cause of the problems and have investigated
international regulation trends of LED systems to meet possible
problems to be come.

We have participated in the 2010 CISPR B/F meetings and
investigated changes in trends of the related international
regulation

The measurement results for the weighting factors related
the RMS-AV measurement method were submitted and
presented at the 2010 CISPR F WG1 meeting in Seattle.

We performed 'the research on the evaluation of vehicles test
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site for international standardization’ and ’the comparison of
EMI characteristic for non-electric vehicle and electric vehicle.’
We investigated and analyzed the evaluation criteria and
methodology of CISPR standard test site, and investigated the
international standard of the vehicle’s EMC, to cope with the
international standardization. Also, from the result of the
investigation on the criteria and methodology of IEC and
european vehicle EMC standard, we reviewed the possibility
that the foreign EMC standard may be applied to domestic
standard. For 'comparison and analysis of non-—electric vehicle
and electric vehicle,” we performed the EMI measurement and
analysis for non-electric vehicle and electric vehicle according
to the different driving conditions, and analysis of EMI
frequency characteristic of non-electric vehicle and electric
vehicle. As a result, we came to the conclusion as follows.

After we performed ’'the evaluation criteria and methodology
of CISPR standard test site,’ we had the grasp of vehicle test
method for OTS, ALSE, OATS, NSA, and checked the
differences. Also, we verified that ALSE test site, which 1is
recommend in CISPRI12, is difficult to apply to domestic test
site for evaluation of domestic vehicle’'s EMC characteristic
because no domestic test site adopts it.

Even though IEC and ISO constructed the standard of
charging system on the connectors in electric vehicle, position
of charging cables, protection from physical damage,
communication protocol, on/off board charging, additional
services, and so on, we have confirmed that there still remains

the problem and issues on the standard of battery, the standard
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of inlet structure and dimension for compatibility of connectors,
the standard of communication protocol for charging system,
the plan for opening of BMS technology, the plan for visitor's
charging in apartment house, and so on. And we confirmed
that the standard compensations and internationalization are
required because electric vehicle including on-line electric
vehicle which charges the battery while the vehicle is moving.
Among the standards currently being discussed in IEC/TC 69,
we summarized the data on the standard of charging system
which can seriously affect the generation of EMI such as REV.
IEC 61851-1 (Electrical vehicle conductive charging system -
Patrl: General requirement), IEC 61851_23 (Electrical vehicle
conductive charging system - Patr2-3: D.C Electric vehicle
charging station), and IEC 61980_1 (Electrical vehicle inductive
charging system - Patrl: General requirement).

As an analysis of investigation on the criteria and
methodology of IEC and european vehicle EMC standard, we
summarized main contents on the criteria of specification for
vehicle EMC. We summarized CISPR/D/WG1/N384,
CISPR/D/WG1/N386, CISPR/D/WG1/N387, CISPR/D/WG2/N234,
and CISPR/D/WG2/N243 which is discussed at CISPR/D
Working Group in 2010.

For ’comparison and analysis of EMI from non-electric
vehicle and electric vehicle,” we introduced the on-line electric
vehicle and its contact power transfer mechanism and
successful satisfaction of electromagnetic field reduction from
power lines and pickup modules by using leakage magnetic

flux suppression technique.
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We measured EMI from engine-driven vehicle at key on
mode and driving mode and measured EMF from motor-driven
vehicle at key off mode, key on mode, charging off mode,
charging on mode, and driving mode. As a result, we verified
that the narrow band noise evaluation at key on mode and the
broad band noise evaluation at driving mode can be carried out
for engine—driven vehicle. For motor—-driven vehicle, we verified
that the narrow band noise evaluation at key on mode and the
broad band noise evaluation at driving mode should be carried
out. We also verified that the necessity of the EMI noise
evaluation of motor—driven vehicle at charge on mode.

For engine-driven vehicle, the measurement 1s performed
when the antenna is positioned at the front, side near engine,
center, and rear of the vehicle. So, it is reasonable to place the
center of antenna at the position of engine in the peak mode
measurement for engine-driven vehicle. However, in average
mode measurement, the result is significantly affected by the
position of the antenna. Also, for motor—driven vehicle, the
results are significantly affected by the antenna position both in
peak mode measurement and In average mode measurement.
So, we verified that the re-investigation of the standard for
selecting the proper position of the antenna for the
measurement of EMI from the engine-driven vehicle and the
motor—driven vehicle should be carried out.

From the measurement of EMI for different velocity of
engine—-driven vehicle and motor-driven vehicle, we verified
that the average mode measurement 1s not affected at

engine—driven vehicle but effected at motor—driven vehicle by
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the change of the vehicle velocity. However, we verified that
the increase of the velocity of the vehicles affects the result of
the peak mode measurement.

In South Korea, 2010 present time, there are more than 10
million users of DMB(Digital Multimedia Broadcasting) which is
embedded in devices such as Mobile phone, Navigation and
PMP(Personal Multimedia Player), and etc., and utilize it as a
portable TV. However, there are no specific test methods and
conditions stipulated for now with regard to DMB devices under
CISPR 13 and 20, which provides for standard in sound and
television broadcast receivers (AV), neither in CISPR 22 and 24,
which provides for standard in information technology equipment
(ITE). CISPR 32 and 35, which provides for standards regarding
multimedia equipment, are Wwritten In accordance with each
functional test method allowingDMB devices to be tested
accordingly. In the coming years, however, they should be
amended so that they would include detailed test methods and
test conditions for the multimedia devices. In this respect, this
report is aimed to propose the issues regarding test methods
and conditions of DMB equipment to be considered in order to
supplement and improve current standards.

The measurement results for DMB device were submitted
and presented, will be add korea DMB specification in CDV
document of CISPR 32/35 at the 2010 CISPR I WG4 meeting in
Seattle.

We have participated in the 2010 CISPR I WG4 meetings and
investigated changes i1n trends of the related international

regulation
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Mobile Terrestrial TV T-DMB

Standard System-A (DAB/Euraka-147)
Level 60 dBuV

Channel

Frequency 174 MHz ~ 216 MHz
Modulation DQPSK, <% : OFDM
Mode

Modulation Scheme

Guard Interval 496 kHz, 208 kHz, 192 kHz
Code Rate

Useful bit rate

Information bit rate: Max

Depending on the worldwide spread of renewable energy
such as solar and wind energy, EMI specifications and
measurement methods of various inverters for photovoltaic and
wind energy systems are analyzed.

o Survey of International EMI Standards of Inverters

o Analysis of EMI characteristics of Inverters

— Inverter of photovoltaic energy system
— Verification of technical specification by measurement
o Survey of International EMI Standards of Grid tied inverters
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@© C5 =C6 + T4 qHY=HEH 2 cm ozl *

@ C4 =C6 + 4 dHH=HE 10 cm Holxl 3

@ C3 =C6 + 4 qeHH=HE 18 cm Holxl 3

@ C2 = C6 + A HY=HE 30 cm Holxl 3

® Cl = C6 + Al FHY=HE 40 cm Holxl 3
2o 28 SVSWR 49 SHEES BT Qv 3 %
Algk 91 9ledl, AlE A gide] EES] Syswr A1E HHWol AlFE A
A ozolo wet 2ad 4 7] wjiEolth. weEbA Syswr S8l thEk
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A AN A RE A A BFe oF gl
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3 2-1. Syswr AE #1A]

g | = | B % YR dF 9
Fold Ao Fw $X (%, hy)

odd | hl | | 4l PEIURERE +40 cm @old 3
odd | hl | A | 4l FEIURERE +40 cm @old 3
odd | hl | | 4l rElUERE +30 cm @old 3
o | hl | A | 54l tEUREE +30 cm @old X
ord | Al | 9 | Al el ERE +18 cm "ol 3
o | hl | A | 54l tEUEEE +18 cm "ol X
o | hl | ¥ | 54l tEIUEEE +10 cm Wold X
o | hl | A | 4l PEUEEE +10 cm Wold X
ok | hl | | 4l QPEUERE 42 cm "olW
om | pl | A | Al QPEURRE +2 cm "ojH E
am | ol | F=¥ | = 1F 9 (9, A

o | AL | "= g)E 917 (9, Bl

Eold A9 T4 AX(FA, hi)

Z=A hl 9 | A GEHYZEE +40 cm @A 32
F4 | Al | 4 | 54 tHURREH 40 cm "olH
4 | | 49 | A tEUERE 430 cm EojX
4 | Al | 4 | 54 tEYRERE 30 cm "BolH X
4 | | 49 | A tEYREE 418 cm EojX
=4 | | 54 | 52 EUERE 418 cm EolXW X
4 | | 49 | 5 tEUEEE 410 cm EolX
=4 | | 44 | 5 EUERE 410 cm BolXW
4 | R | 9 | 4 tEUREH 2 cm goj W 2
4 | B | 4 | 4 tEUREH 2 cm goj W 2
4 | m | 5 = F 9A (FA, AD

4| M Ra = 1F 9H (A, AD
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AXd| 9% | &ol | AW 71E A dg A

A WA FolalAe I AX(SHE, hi)

R1hlH| 2% | hl T | AE A SB2FoA FA tEURIE +40 cm EojF
R1hIV | 2E2% | hl FA | AN AY SEHAA 21 SHURELE +40 cm "ol X
R2h1H| 2 2% | hl T3 | 74 tHuUEFH +30 cm Eolx 3t

R2h1V | Q2% | hl T2 | A tHYEFE +30 cm "ol R

R3h1H| 2 &% | hl T8 | 74 Ay =ESY 418 cm Hol X

R3h1V |2 2% | hl T2 | FA HYEFE 418 cm Hojxl 3

R4h1H| &% | hl T3 | 72 AU EFH +10 cm golx 3

R4h1V | 2 2% | hl T2 | 2 bR 5 H +10 cm golx 3

RShIH| 2% | hl F3 | F2A FHYERE +2 cm gzl X

R5hIV |2 2% | hl T2 | 72 UG EFE +2 cm HolZl X

R6hIH| 222 | hl F3 | = 7F A (LEF, hD

R6h1V | 2 2% | hl FA | = 7E A (LEF, A

A WA FoldAg AF 94X

L1hiH| 9% hl S8 | A8 AH 944 2 dERRE 140 cm Holw 3
L1hlV| 9% hl FA | A AR Aol 2 FEUERE +40 cm BolR
L2hlH| 9= hl T8 | 74 tely=EFY 430 cm gol X

L2hlV | 9% | Al | 4 | F4 SHUYEHE +30 cm "oj7l *

L3hlH| 9% | Al | 8 | 74 JEHUYRHEH +18 cm Eolzl 3

L3h1V | 4% hl T4 | 7l FEUEEE +18 cm EolH X

L4hlH | 9% hl 3 | 72 AU EFH +10 cm golx 3

L4h1V | 9% | Al | 4 | F4l HYEHE +10 cm ")zl X

L5h1H| 9% | Al | 3 | F4 SJEHUYEHE +2 cm 9o

L5h1V | 9% | Al | 4 | F4l SHUYEHE +2 cm 9o #

L6h1H| 9% | hl | &3 | = 7|+ 94A (9%, Al)

L6h1V | % hl T2 | = 71+ $1A (I, A

_3‘]_




2
&
=]
)

I
9
r )
_\1_l,

7]

CEE R CE

N

4
(T
X,
H
o
2
>,
o
Ko,
(2
)

Fih2H| &9 | A2 | 9 | A Y278 +40 cm go]xl

bl

Fih2v | &4 | h2 | =4 | A tHY278 +40 cm gofxl

s

F2n2H| k¥ | h2 | 38 | 74 dEHY25E +30 cm gzl

Y

Feh2v| ofa | h2 | =4 | FA SGEHYEFE +30 cm Holxl

bl

F3h2H| k¥ | h2 | 3 | 74 dHY25E +18 cm gzl

Y

F3h2v| oa | h2 | 4 | FA GEHYRFE +18 cm Holxl

bl

F4n2H| k¥ | h2 | 3 | 74 SHy=5E +10 cm gzl

Y

FAn2v| <okd | h2 | 4 | 4 dEUE5E +10 cm ol 3¢

Foh2H | &k | h2 | =% | 4] dHY25E 2 cm 9ofxl 3t

Foh2v| ke | 2 | 4 | A SHHY25EH +2 cm HojX 3

F6h2H| &+ | K2 | 798 | = 7]+ A (99, h2)

Fen2v | o | | A | = 1z 9 @, )
T - °] Syswre 99 AR AT 5 AT

SVSWR Al@d#e] FEAAS gdstr] 91k KN 16-1-4014 AA[g %
= AF AAE mE2A doh Al Al A AlE 1A= Panope® A
st=dl, mnopge &l HolA EAH $A

& 7 YA A" AV e A SAgelH, A9} vszs)
Al obel A Munope®™ UHEFATE &5, Prnne =°l 1, % X
NMel 9x Flolw, 21 =4 A 3(dB)E Mpmnz YWERATE A]
= Ui 2

o,

_82_



—_
fiTe}

o

e

%R

A]

Prsnin

Deil A

B

—_
file}

fvie]

X
;é!

s

7b FHEY Aol 20 dB ]

i)

=y

7153

=

=

MFeénhin

g E Y 20 dB
wl)

S |

@ e T AR

Lo
N

=
=

)
T

et

- op

fvze]

A
M

el
R

—_
fite)

@ KN 16-1-401 A

=T}

=
1=

=

=

e 2SS

S

ol

°©

A Syswras
2:1 715 =+ 6 dB ©]

o

T

SVSWR

T

9
pal

)
pul

shel o
slo} gt

1

Ay
gl

= =
S =

® 7
==

—_
fie)

X
_Zri

o
T

et

iy
W

0

Nr

)
T«

b,

shof of

_83_



=48 dehe] A5 F57] fiskel el WARE % o5
mesor @ ol
7 FaerEy

a) ¢Helv} =5 : Double-Ridged Waveguide Horn Antenna
(Model 3117)

b) A ZAF : ETS-LINDGREN

c) T34 11 - 18 GHz

d) &8=7] 1 175 em (width) x 175 cm (depth) x 155 cm (height)

e) Gain

16

. P ,‘/\__H/._.-—-../\,

Gain (dBi)

0 2 4 6 8 10 12 14 16 18
Frequency (GHz)
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a) ¢rEly} &3 : Precision Omnidrectional Dipole Antenna
(POD 16, POD 618)

b) AZA : AUSTRIAN RESEARCH CENTER

c) 3  1~6GHz(POD 16), 6~18GHz(POD 618)

d) <%

Phase Center
Antenna Handle g

Radiating Elements
RF-Transparent Radome

[ POD % |

Ideal Dipole Biconical Antenna POD Antenna

b

E-Plane
|
]
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[Felt =iE w] ]
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E-Plane H-Plane
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05 -_-.-75 A gy TR
i 1
Frequency [GHz] 1 2 3 4 5 6
Antenna Factor [dB/m] 1 38.9 401 43.6 457 475 49.0
VSWR [1] 1.7 (1.5 |16 |15 [1.5 [14
[ POD 16 AF & VSWR |
Frequency [GHz] 6 7 8 9 10 11 12 |13 14 15 16 |17 18
Antenna Factor [dB/m] |49.8 50.8 51.7 526 53.1 53.9 544 552 56.2 56.6 57.3 579 588
VSWR [1] 1.2 (14 |14 (14 (13 (14 |14 |14 (14 |12 (1.1 |12 |14
[ POD 618 AF & VSWR |
2. A Site &4
a2 A sited] A4S AT Ads 3 ARRlS BolFal v ok9]
Aol A Alde] dEdon, Ao s wA 7] st 4

- 270010 m okl A F
- B A(FEE) 1 IS 030A(HHED)
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- uket F5A AR 27] 0 3mx3m (FFExAR)
EA 6x6% (173=60 cm)

37
- Y E® EA7](Network analyzer) : 10.0 MHz - 20.0 GHz
- QHeIY

TAEg © ETS 3117(ETS-LINDGREN)

%414 : POD16, POD618(Austrian Research Center)

=2 22138 : CALSTAN 10.0 (Seibersdorf Laboratorie)
- 2159 A7I7F FEFe vlE 20dBol’d drREHE=Z HE 9
=

[ A1 2FH H(POD16/618)] [+ A1 PR VHETS3117)]
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SVSWR (dB)

SVSWR (dB)

e Front

7.0

Site VSWR Measurementon OATS of RRA
( Front Location, Base Distance=3.0m, Height=1.0m)

— Vertical Polarization
= Horizontal Polarization
e Lirmit
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55
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(Right Location, Base Distance=3.424m, Height=1.0m)
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Frequency (GHz)
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3. B Site 54

A site®} =3 o7 B sitedl AT Aldo] APHATE A site}
B site9] zolHS AP A= kAT A UVF REE 9
st AE 9 A7 APt 2polE BHtt

a) NEH
- =27] 1 10 m °FJA FH
- B (mgE) ;IS 030A(RFE)
- wbet E54A A A7) 3mx3m (FFExAR)
B4 6x6% (14=60 cm)

- Y EY F417] 1 10.0 MHz - 20.0 GHz

: ETS 3117(ETS-LINDGREN)
- POD16, POD618(Austrian Research Center)
- 54 Z=a9
: CALSTAN 10.0 (Seibersdorf Laboratorie)
- Az o] A7I7F FgEoel Bl 20dBold grRERE HEe

=3 7] (Amplifier) = AF&A] 255
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e Front_2m(Top)

Site VSWR Measurementon OATS of IST Verfical Polanzation
(Top Location, Base Distance=3.0m, Height=2.0m) Harizontal Polarization
7.0 T T . S i
I I I T—1 Limit
I - |
I
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Receive Voltage; no Table
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7. LED 7% 3 =&
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LED Lamp Typecl W3+ EMI A< vla Adsdct. 1 23t
A W8S oo X&sh

Test =71

Input Voltage 220Vac

Input Frequency 60Hz

EUT A3]A} PAR Type LED Lamp & B3|A}
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I LLH\/"M ‘! WY hml. M‘\ ‘\‘\ —
Wil o ' Ty
& _ ~
= B = | -
0 - = piia
\‘_ﬂm 1 1 w: ‘I_‘N w,-“'"\ W“..E"" —— Jr

Alsl A3 PAR Type LED Lamp®l 4% Power Supply Unit
o /] WA 3= Switching Noise”} AC Power Cables E£3fo] HALL
1 YdSe & F Ay 53] 50MHz 300MHzel A FCC 6}%7]5—7‘42—
Zoetar k. A7ldA A LEDEZHA| =¥ EMIEAY T P
Type LampolA 2Ast= 50MHz™ 300MHzell thsh A5 #A o 1‘41
A77F dasieh

ro

Test =71
Input Voltage | 220Vac
Input Frequency | 60Hz

EUT AZJAIMR Type LED Lamp & BZ|A} MR Type
LED Lamp
= A4 3.0 m Chamber
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* MR ¥ 7] Add3}

N
it

Alel A3 MR & LED Lamp® 4% Power Supply Unitoll A A s}
+ Switching Noise?} AC Power Cables &3lo] WAE L
100MHz W9l FCC Limite Z33t A7]oA Aa9 =9 ]i
EMIE ¥ MR & LampolA 2Ast= 100 MHzel| st Ao+
ek =97t dasitl Agid oz PARFH HlsiH e &3 LE
Lamp®] 7-¢- PAR& | H|s|A 3 W= dHe xpo|7F BRItk (F7}F
Hlal 7] 7] g 28)

éu&llmoé
g = o o

Test =71

Input Voltage 220Vac

Input Frequency 60Hz

EUT ASIAF W ¥ LED Lamp
S A 3.0 m Chamber
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132.82 wuz *vBW 300 knz 34.24 aBpv 95.96 Mz
Re nv *Att 10 dB *SWT 200 ms .820C Ref 70 dBuv
(2]
== ‘

Ag Az d#3s LED Lamp? 7% Power Supply Unitoll A 248 &}
+ Switching Noise ¢} WF A& Fa4 Aol #5H Uk o %
A 9+ 30MHz~300MHzZ 74 8t Qo |d 2wy se 4%
Network System (F&3#e] Al2=®)S A AME S+ &8 T35
7F wobAl AL lof &% FAYY F7F o Fe dig A7 et

+ Cable ZoJo] wE LED Lamp WAF %27] Al g2}
A B
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® Ref ® Ref
N | SLAL
i
I A
Type A B
Input Voltage/Frequency 220Vac/60Hz 220Vac/60Hz
Transformer®} MR & Lamp | 1.0m 2.0m
A.C. 12V Cable Ao]
FH 7] 7] Transformer
Az o A HAastE 9S4 CVCF=
%34 Linear Type Transformer A}-&
EUT AS|A}L W33 MR LED Lamp
=474 3.0 m Chamber

Alg A3 AC Cable Aololl wp& Ad Ay} 7] AFe] 49 10
dB A7 dehvar glek. LED Lampell gk A

Configuration#&d =2|7} @€t} z7F ¢+ 5& A
| ALdFA == e 29 77l gk Al el disiA =t

4 a3},

3. LED %7719 EAHA7 #d oA 29
@O LED %%7]7]3%4# EMI 4= Power Supply Unitoll A 2HA 3}
= Switching &9 EMI 7+4 dx o= 4%,
@ CISPR F 2 %9 M2 ggo] a4% (CISPR F9 8 &
F - AE F3 Ay #Fx)
Q x7] 2993 A FAEAY LED Lamp® Emission? & o] F-
= A8 WgoR APdE AoR o,

rl

_67_



@ Self-ballasted LED LampsDel] o3t 8o AHg7} 8551 it}
thekst Feje] LED Z9ol thsk EMI 28 oo o3t
=97} 2935t

4. LED %779 EMC 74 &%
7} z9 T BE AR P 74

1) =W 24
(7h) KN 15 : 2971717 ZaiA] Ay
LEDo] #3 Ed3t Aol glom Adk = 7] Fto|A LAY

= =) vEH AR 54
gy B @Al gk K 00015/CISPR 15/EN 55015 53 53ttt
% %OJH 71 (K 00015)

Limits and methods of measurement of radio disturbance
characteristics of electrical lighting and similar equipment
LEDo #3% W85 F7iste] LEDeF dnt =9 7oA 24
W= Axpa e (8 /\W e AEAA)E R oy g4
Ag&E = A7 AU 2 g K 00015/CISPR 15/EN
55015 ¥ & dsttt.

(2) =A 2 e 4

(7}) =AF74 : CISPR 15  Electromagneticcompatibility (EMC)-Limits
and methods of measurement of radio disturbance characteristics of
electrical lighting and similar equipment

(1}) EUTFA : EN 55015 Electromagnetic compatibility(EMC)-Limits and
methods of measurement of radio disturbance characteristics of

electrical lighting and similar equipment

1) Self-ballasted Lamp (A7}eFd @) KS C IEC 61000-3-2: 2005
s EdHA @ 3 BT ogle Ao, FYe] Y A A S 913
gdask HE F7 “’J a4t FYs AFstar W woj~ Zht)

=1 = =2
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(t}) LED®| #3k 533 Adgo] glom dnt xr 7| oA A
= ARy wEsl(PAME e AEA)E YE. KN 1569 K 00015
1 d

Q) TANE A=EZ3

o KN 15/K 00015/CISPR 15/EN 55015 59 TFZAd A = A
AN S L G BFE T K 000159 4§
of LEDo = A &HtE E4ES Aste] LEDE o] &3

PNz
ol Md

T

7198 e 28719k sk oAl

(4) K 000159 A& 7]+

CORT I

¥ 31 AYEAe HAg
Fo W9 (kHz) Ha (dB)
150 ~ 160 28
160 ~ 1 400 28 ~ 20°
1 400 ~ 1 605 20
TO A E el wet ANA0R

# 3-2a - ARt A o] et AL

— A dB(NV)?
AT A B S Ean
9 kHz ~ 50 kHz 110 -
50 kHz ~ 150 kHz 90 ~ 80° -
150 kHz ~ 0.5 MHz 66 ~ 56° 56 ~ 46°
0.5 MHz ~ 5.0 MHz 56° 46°
5 MHz ~ 30 MHz 60 50

& AA F3<(transition frequency)oll A& o shA zko] AL,

> 50 kHz ~ 150 kHz¢ 150 kHz ~ 0.5 MHz9] F3}5 #Heold dAgte Fupre) tea 27}
weh A HHOR gaFh

CmAFWE Y FAFER))0] doiAl, Fah4 ol 2.51 MHz ~ 3.0 MHzol Ale] #Aghe &3 Tt
73 dB(V)F A3k 63 dB()o] T}
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©
1z
Q‘L
i
_|>i

¥ 3-2b - E3tcrAto) e " AL 3A gk

H A BA .
A7 dB(V)?
=& 3l.2= o] H
T W Mz 357 FET:
0.15 ~ 0.50 80 70
0.50 ~ 30 74 64
TAA Faael A e @Aghe] A e Hc)

@ Ao TA}
¥ 3-2c Ao @Afo e wWraf AL kA gL
3 9y M =g A gk dB(A) AT
0.15 ~ 0.50 84 ~ 74 74 ~ 64
0.50 ~ 30 74 64

1) 0.15 MHz ~ 0.5 MHz9] S35 g9 sA#S F359 v
11} 70;\4 x4 =4 71—A6h:].

F2) Ao] WA FERS(RY 2o) Pz 150 Q ¢ A g
PP ey

2 Skl ut

(th) WAbE = A7) =E7] 2l
D 9 kHz ~ 30 MHz F35 H9

¥ 3-3a WALE = A7IAR7IEE] A g

=g gy F2 A gg A dB(A)?
MHz
2 m 3m 4 m
9 kHz ~ 70 kHz 38 81 75
70 kHz ~ 150 kHz 88 ~ 58° 81 ~ 51° 75 ~ 45°
150 kHz ~ 3.0 MHz 58 ~ 26° 51 ~ 22° 45 ~ 16°
3.0 MHz ~ 30 MHz 22 15 ~ 16° 9 ~ 12¢

8 AA FgoE FEE Tl we IARS F83h
b Fugee] figA ZEvtel wak AAH o Fhadth RAIAE 2
oA, Fak= Y 2.2 MHz ~ 3.0 MHzol A 2] S-AI 72 2 me] -$- 58 dB(rA), 3 me] 4
$- 51 dB(1A), 4 m2] 7% 45 dB(uA)e] T}

o] g2 Ftell whep Aoz Frksin

2 A G23717) 9)
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@ 30 MHz ~ 300 MHz F35 H9

- K 00022 (CISPR 22)°] 10 Hol BAld Wl met SAH= W

] = 70 T o
A AARES FHE AR A8

E/\C—)}g] o

- g 142 FA9 B3 AoZe AA® $lo 917 CDN
3} 5009 PVEiAE FUE An

3% 3-3b 10 m9 =& AF A 30 MHz ~ 300 MHz e Hap
Wl 3HA gL

F4 99 MHz F-AFA DA dBUV/m)

30 7 230 30

230 7 300

37

« A Fapol e v £l fAlghe] A&Hh

- 30 MHz ~ 300 MHze| 3 tigolr K 61000-4-6 (IEC
61000-4-6)°l A" CDN& olg3to] A% = Fgol & 3 ¢ TAA
3

=

g wEal 49 % 3hE UE @ gow )

¥ 3-3c - CDN Wlel o3 $E5R= Sadst %
TaE He MHz F-HFA AR dBuv)TY
30 T 100 64 - 5472
100 ~ 230 54
230 ~ 300 61
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olo

X

HARE A

)
i

(=

&l

4 @A

al

s

]

&

N

3% 3-3a°l Fo

7171 +=

Ho
Nd

)

~

o

)
it

S

ke

Agke webol

7171

Ho
Nd

)

—_
file)

olo

il
H]
i

)
K

]
-
™
N

i~

9/]

).

7AO

100 Hz ©]

T

|
o

—r

0

)

0]
S

b},

2} o
lighting

[e)

Adk=

1

T

o FANN e U4

L=

Equipment for general
[e)

)
pal

asy
EN 61547
— 72 —

=

3-3a2] w7}
=i

w2} of
U K 615479 4% E& LEDe

[e)

IEC 61547

o

A 7k

. EN 61547 Equipment for general lighting purposes
59

% 717 - A2
EE

}

=

=]
purposes — EMC immunity requirements

o EUZA
- EMC immunity requirements

o K 615647, IEC 61547

100 Hz ©]

(1) =4
o K 61547
o A4

3bel A
(2) =4

. 29717 #€ AA A4 74

)
P



Fob PRl B vk

(4) K 61547/IEC 61547/EN 61547¢] 5 71

ot off
rO
=2
o ~l
=8
N
N
rE
P‘L
N
o
~
o
<
o
9
Q‘L
M
2
2
o
B
rlr
>,
kil
oi\
=2
1o

<
S
<
Sk
A
4 2

(5) K 615472] A8 7]+

7hH 847 B (K 61000-4-2/IEC 61000-4-2/EN 61000-4-2)
# 3-4 A7 FA-GAel M o] A,

s 4 A
75w + 8 kV
HEA + 4 kV

() AAa BARRA (K 61000-4-3/IEC 61000-4-3/EN 61000-4-3)
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(th)

(=h

3 3-5 HAILALR A - Ao A o] Al dlE,
E A Aoy
Fa}2= 1 9 80 MHz ~ 1 000 MHz
Al gy oA 3 V/mEF¥Ezx)
Wz T 1 kHz, 80 % AM, B}

F 324717 (K 61000-4-8/TEC 61000-4-8/EN 61000-4-8)
3-6 A Fya A7 - A A,

3

I

a4

z:]]

=

50/60 Hz
3 A/m

474w

¥ 3-

- AEAH Ao A

Y=

7

(K 61000-4-4/IEC  61000-4-4/EN
61000-4-4)

A7 4 we FEay

o

93t wrabel A ] A H 2,

[e)

=

Al g g

+ 0.5 kV(peak)
5/50 ns
5 kHz

Weahs wrel

2. N5+

i

AlE set-up

AAdol7F 3 mE 23 AlolES zZa

AatA et

474 we B

A Ao A o] A g e,

Al gl

+ 0.5 kV(peak)
5/50 ns
5 kHz

ro. 7] 710 A E AeshH] L=t}

i 170

52
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9 AZE we BEd

-

3 5 ARl A Al g,
& A Alg
Alg e + 1 kV(peak)
e A ZH A A ZE 5/50 ns
AbE Fubg 5 kHz

(M) AAa A=A (K 61000-4-6/IEC 61000-4-6/EN 61000-4-6)

- ACHd: CDN 801-M1/-M2/-M3

- AAE AE AelE A% FY(CDN 801-9)

- HzHE A Aol L FHE

#9)
# 3-10 A=
C B A NS A oA Al
% A Al g
T2 9] 0.15 MHzol A 80 Mz
]?ﬁ ClRe] 3 Vr.m.s(FHZx)
Wz

1 kHz, 80 % AM, 4d3}
150 @
& oste Ao EE /M

(Source) Yy

= AzAe] A mE AADelF L m
W25l thajolul A8 sk},

Eatal
=
T

% 311 AAFGAEWNAY - 9 - =8 A7 ddDRod A AlF g,
AE
T e 0.15 MHzel 4] 80 MHz
3 Vr.m.s(FH=%)
1 kHz, 80 % AM, A& 3}
Erag i S e 150 Q
2] & 717)d dEid e A8k g

1o 170 L
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#3712 AARHEWAY - - 9 i dddAel o A,

E A Al g
FaE 99 0.15 MHzell 4] 80 MHz
AE 3 Vr.m.s(F+-¥ =)
H 1 kHz, 80 % AM, A&y}
22 Yud s 150 Q
T = Ax=ALY AR E}—E— AADol7F 1 mE sk AolES 7ML
A8 TR vk 283kt

(¥h) AA (K 61000-4-5/IEC 61000-4-5/EN 61000-4-5)

- 53] A(H)Fx9} 53 F(-)FBart ACHETE ] g=agh( 90° <
270°) ¢} A= wFF )l 217tEo]oF Fhr},

3 3-13 AA - 4 R A gl Ao Al

Ay A
Al F
= A4 orA 71U S Z7)719F 59 B2
2 5T o} de A

Hl- 21 7] 7] < 25 W > 25 W

13 d|o]E} 1.2/50 pus 1.2/50 us 1.2/50 us
Al

- A7k 0.5 kV 0.5 kV 1.0 kV

- 7} "AA]3E 1.0 kV 1.0 kV 2.0 kV

Ah A st 2 o =AAFA (K 61000-4-11/IEC 61000-4-11/EN
61000-4-11)

F 3-14 HsPdet H wAEA - o aR Aol o] Al g

5 A Alg g
K] g 30 %
F7 10
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I

100 %
0.5

wr

(°h)

Aol

21,

< 297171 AE arAel w

o

!

7

&

d71%

(6) K 615472 A

LED x4 7]7]¢]

o i
2]

H

K

4-11

K

K

—4-5 |4—-11

K

4-6

K

4-4

K

K

—4-3 |4-8

K

4-2

A& (&) [61000—(61000[61000—(61000—|61000—161000/61000—{61000—

i
r
-

gl

() 7

|
S —~
m
—
S
O <t
[
S~
@)
—
S
O <#
(]
=
w2 | ©
~ o |
Jo| S ©
ﬁKmﬂ <
o)
T
e o <
TR =
—_ o |
< (@]
=
MO <
o |
(@]
03
_
A
o |
(@]
=0
S| A
o |
TE e
— 1o
X z1iany
ﬂuwm ol
W " a
m”iﬁ w
N oob
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# 3-18 x=W7]7]el W Aol 48

A& P71+
zm7]719] K K K K K K 61%00—61%00—
& g 61000{61000(61000/61000{61000(61000/, =" )21}
—4—-2 |—4—3 |—4—8 |—4—4 |—4—6 |—4—5 T11 X192
LED #Z 2
A¥s | B | A | A | B | A C | C | B
v 7]7]

. LED 97|79 KS 95l B2 EMC 714 - LED 7lo| =5
(FTEEHI)

(1) KS C 7651(z1¥ & W3&3 LED #x)
(7hH A9
AC 220V, 60Hzol A AF&3t= 60W ©o]&te] dvk =8 Avg Wa
o 7}

ot o
A
2
¥o,
=2
NI P

glol e &

3 =
g o e

(b)) EMC %+

@ KS C IEC 61000-3-2 A71#714 &4 (EMC) - Al 3 ;A Fk
- A24d -z AFe] A7 dE 4% *J% 16A °]3})
@ KS C CISPR 15 #7171 A3 A(EMC)-%" 7] 7] /A 71 719 A

71271 s S B SA4 o SA#

e e A Y FEAT
@ KS C IEC 61547 - A A3 A

A A ]leq A, A 23k wFA} A, A A A", A7)
2 J=dd WAEFRD), A43 4= vy, 4
RS 141*3 A9

A i
2 7

T
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(2) KS C 7653 (Mid® % A4« LED 5717

(7h) 449
AC 220 V, 60 HzollA dAld == W&d LED =& % LED
AAE BPdoR A= dd o

) 1y o
57179 kR Aol B LA B FA.

() EMC #&

@ KS C IEC 61000-3-2 A7]2A71 434 (EMC) - Al 3 F @ Ak
- A2A  mzE AR SAGC]71 dEAF 4 16A o8
@ KS C CISPR 15 AZIA7AR}AHEMC) - 2% 717]//7AH71719]
ANA7] Fs) A 2 S49 SA#
DA ARG AN FEARF

@ KS C IEC 61547 - AAaA
: @MHW g, d=pst HW g, A g Ald, A7
, A

(3) KS C 7655(LED X2 & AY a8 ZAHH)
() A&

YAt AC 220 V, 60 Hz ¢ == DC 250 V ©]ste], LED
Ray gz Hgu= A FEdA(olst HAME)] b A
ol B3 a9 Abgel tidk .

(4}) EMC %<

@ KS C IEC 61000-3-2 A71#714 ¢4 (EMC) - Al 3 5§ @ A3 -
A2A s azst Aol A7 d¥dF 4™ 16A ol

@ KS C IEC 61000—3-6 A7]1A71 4¢3 (EMC) -A3H + FAR-A6

A 0 MV 2 HV A9 A)x® gamste] wpab s ko] 37}
@ KS C CISPR 15 A 71A7] A (EMC)-29 7] 7] /f-AH71 71 9] A
N2 s S 2 SAH A - e dAAG T A%
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@ KS C IEC 61547 - A3 A
9, AAT WAL WA, AA WA AE, A7
FEAY WAEFT), A4 A% WA, A4de-ende A

o2,
2
N
of
2
=

2

(4) KS C 7658(LED 725 % H57])

(7h) A8 4]
AC 220 V, 60 Hzol A 248 == W4d3d LED =% % LED
A2 Fhdoz AlEEE= LED 725739 LED RS 7] -9
Ay Aol Ak 8 Aol dig 74

S b~

(t}h) EMC %<+

@ KS C IEC 61000-3-2 #7127 4 ¢ (EMC) - Al 3% : A #
- A2A s axzd ARl ARGV dHAF A 16A olsh)

@ KS C CISPR 15 #7] } 14 24 (EMC) -2 71 71/ A1 71 9] A

zi
N
o
o,
e
Zi
E
oL
oE
NE,
e
Zi
lo,
(ol
)
N

e E}x}ﬁ?ﬂh} x}7]7¢ %E{%
@ KS C IEC 61547 - A x}patuiA
A7 WA, Ak wa WA, A W AR, dE e
FERg WAEFT), AAs A= WA, dgae-ende

(5) LED 2% 7]7-2] KS Q15 #Z83 EMC 4 HEZAY

(7h) ®7127] Fal A& : KS C CISPR 159 ¢]sle] 4=
- A E e 9A AYQ kHz T 30 MH2)Z A% FE AF
(9 kHz ~ 30 MHz)%H& Algdatal ol
- 30 MHz ~ 300 MHz H9¢] WAbal= 20119 1€ 1458 4
o712 Aot A=

() A71#x7) WA A& @ KS C IEC 6154790 9] ate] =3
- AANEA WA, Ak A A, AR WA AR, A71A
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< H=dd WAEFT), A A= WA, dtdst-ezde d
URE WA A1 5 R8T

2t. CISPR F¢ 5% - A& &3 23

(1) Modular approach for LED lighting systems in CISPR 15

LED %7 Alz"loA Egof digt 14 HS5 ¥H Ee AT
VDE(EY +74 7139 Dr. Kloska’} Black boxA|d W
skl 20109 1190 AFS & dAgo=m 2011 =ddA] A

L
o =
b

=
d= F7 v"oly CISPR $t= F3]o A AlguES 37T 2
o]i o] AE 20119%E FAOE AL stz s gTh

(2) Additional requirements for self-ballasted LED lamp

A e  Self-ballasted LED lampsol] #8 W &S F=7leixta A&
NCel A AltattaL, 3o o] Hti= & CISPR 159 54 49
Self-ballasted fluorescent lampE XEE F7F9 Self-ballasted
fluorescent lamp= W7ZAs 7|2 stgth. =% F 2|4 LED &7
7F kA = AlE] Wl 7] Self-ballasted Lamp* 9 4
| E55 £784Y9S Nk A

) #FH< CISPR F WGl A= =AY F&] Ald
30 MHz ~ 300 MHzE 1 GHz 7}A &43st= W
(AENOR)el A At st ot A& shA| o

At g Loz olgr7F H A= CISPR F Secretary ¢l Mr.
oA 300 MHz o]dellAl 1Hde] 3ol
AE dSst7lol+= HE s &AL
Aol oJFHTa oS ¥Hsle] 2014d7HA = FDIS7E vo7] ¢

Ton Almering (ZH2>)

2231 Aol o

) A9 IEC 61000-4-6 2] CDN-> Z o] 230 MHz7}A| ?&%% °]
7F 3 4 9ith. 28t} CISPR 15904 WARS-9] dix] Wi o=
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CDNoell 9|3t 545 WAlstar d=d ol= dA AH&3t= CDN&

Utk wEbA CISPR A #3%¢ g8 o= CDN &

2 A S o
&% F9+ 30 ~ 300 MHz ¢ F3o s =% 7|59 ¥4
Fop b A ALY S8 JTF b wsel Aa Ad
g A= CDNE (Coupling Decoupling Network for
Emission)-M3& %<¢HS 23 stlal 8 v e= ofg 14
Fageg
CDNE®| 8 3tebry.
Parameter . Value .
Asymmetrical impedance Z:. at _ +10
the EUT port . 150 o Zof .
Fhase angle: £ 257,
symmetrical impedance 22, at 100 2 = 20 02,
the EUT port.
Tolerance of the transducer +15dB.
factor including goees -
Decoupling attenuation . =30 dB.
A7 A9  #H Asymmetrical impedance: Common-mode

Termination Impedance©]i Symmetrical Impedances= Differential

Mode Impedance©] t}.

Receiver port

=K
™,

Reference

B
2o ey

=
()
(=]
1=
=
5
[I=]
=
o
o
=
E

T
£
I |
T
=2
=]
o
=1

0. I - e
FM.\ mm. l.x"—-lsalating material 1ﬂ-|
| N : = = 1
CDNE®] .

7] CDNE+= Teseq (98 A3 AF7] GADAA Al

re
o
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t}. LCL(Longitudinal Conversion Loss)S #djof ¥ =X ofd A9
e ¥ HE7F AmemiyaZt o9 A7IE &3 o 7] e CISPR
B ool LCL¥ Ay 2E Hesia =9skatar Algkste] o] Qb
ol S o7 2 stal F7F HAsk HiEs g8 & AlE mIHAA Ak
H CDE dUlolE sl TASK WA A& & 475 HE ¢
wole] A ants Ho| HF CD w45 ¥ Aol CDVE H7/1€
<l 2011 5¥€o AAT dAFolth olF sl & 12¢€ 15Y Teseq
o)A F3F v®) 2 Round Robin Test A¥E =9

il mlo

K

v BF 78 AR 2 AFAE Al ¥ A F

(1) CISPR 154+ EN 55015041 %A el AlE Fa+5 30MHz~
300MHzZ 3tal o} FCC A5 Alg Al 9AbAg Fs] AldS
30MHz~1GHz7}A] F8atal 9lom= o]o] tjasto] ilzlsto]of

(2) K 615479 Ald 7oA " F&Fdd s, = 7]71<F
I Afole] Aol &S] Hole AxATF thE Holg A EashA FUTh
W 3 m o]ojof drhrElal A s o] T l %‘Xﬂ AlE A Aok

(3) AYFHF Ao 5 AF set-upol W3 HEE Fa3H224 A
3 Ay zx)

(4) A=} Fa SHA Dimmere] ggo] 2= o]d digt AER
g a3k
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A3 4 RMS-AVEASY 834 23 2 FA 53
24 A7
1 AT w7

1

]

Ly
=
o5}

71Ee] CISPROIA AME-H & Ad7]E 1939958 &5 & &3
(QP)e} HA(AV) Aa7|2A obd= fF5ol whste] "7 A
Al ol Fof A= Harlol A gt He vgstA diFHL e dgE o
A" FA7171e g gAE 5ol bl A= RMS-AVAH 31710
Aottt dd o2 CISPR A% ol RMS-AVAH 375 QP AVA
wrleh ol #FE FAWWHY Uz Frredd olyd FAld
CISPR Fod % RMS-AVAIR}7IE =it 59 F9 9ol 2008
SAL7LE] o) Al o] H A AT

gA" Baw 2

(

71%& CISPR F&%9] 7FAAFH As3TodE A&siae 54U

o] AtS H7Fs 9 A7 283t E AT FaAH A

71 QPAT7] Wiv] -6 dB, AV AI7] vl oF +1 dB(ZF-AIE

2) = RMS-AV=2AX7F AVe QPAFo] ( A ZAeye| 7hEXA
A

o] FA 5= dHds 24%= = A7 FEHA
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o]g]{3 RMS AV & E&7|=L ofdg e oA & 4+ A59] 7]
£ Hy gk (AV)ETY= 4dB =4 2832 SHFAE (QP)HE Y= 6
St A sk

S oo e 2812 £} S
dB {uW) dB (u)
1 2 3 4 5 8 7
e magr | FHSA mag
MHz (0P} AME-Av (&verage) (0P AiME A (&verage)
015~ 05 B6~ 66« | E3~50- | 53~d6- a0 7 70
05 ~ 5 56 50 4 74 & B4
5~ 30 &0 5 50 7 & B4
dBuV Example - Graph
80 Load & Additional (Q F
L L |, 4
Sy S RMS AV Limi ;Ed‘é{
. \"\.\ : Load & Additional (Average)  § 4dB g
14 - ook -l 4] - - -]6
60 5g-:s:‘\x‘ ﬁf:ull:uu. | # "
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45
4091 05 1 5 10 30 100
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o 3-6 d Ak, =HFA L8713 RMS-AV & &7]F Hl L
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ot 2o vhFd Aol drkn SAZ A FFsta ot

AAR QAo BE F5Ho A%Adel Walse vhal RMS-AV
Ay e 488 5 dvka Q4990

oA IT gulel ole EMIZAe] RMS-AV A5iH e 4838 5
givka st glvk

A WA E RMS-AV A S HE A0 QPH 7|t o] g3}
W onoh &3 4o sbssttan F3sn Qo

9 WAE 1 GHzol ol Bid 2440 25712 wA% Ba7t g
g}

AMY S 8] 235k AMYS F3}4=9) n]$d Fialdo Foo
= AN A7 B
RMS-AV AawlHel AIAdS 11

& oo AEHAT. aga
20099 Lyon CISPR F WGIL 3]¢4] RMS-AV 3] ik o+
Aol ol ®EEo]l £ ] RMS-AV AaHS gelstaxl, o] Ao
Eobx 3L, RRT7E A1 = AAek. o] F- 2009 12€l] L& FolA A

HAl RRT SA4AHVE Aol mxetAU=dl, CISPRONIA AA| g
VA e AZol7k HWol e 4 AF(dolE)E HFa oA

= RRTY d&o= RMS-AVEAURS st = oo =&Y
A AT

2) Deter Frank,"Proposal for an amendment to CISPR 14-1, regarding the introduction of the
RMS-AV detector as an alternative to the QP and AV detector", CISPR/F/WG1 (Deter) 08/01,
June 2008.

3) Jens Medler,"The RMS-Average Detector - A new CISPR weighting detector for radio
disturbances Weighting Characteristic AM Radio Service", Jan. 2009 and Presented by Deter
Frank in 2009 CISPR SC F WG1 Meeting.

4) A RRT Test result for the differences between 1) QP and MRS-AV values and between 2)
AV and RMS-AV values, Japan, Dec. 2009.
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3. RMS-AV}H 3 g By =4 753 2F

RMS-AV Hadwe w& 7} 29} =AW HE CISPR A9t o4
ZSlste] EE37E ol Rl F, o2 e TR Faddl st
RMS-AV A3 3 QP, AV, Peak %
old 7kFA|= ol 22 A4S 7H
of AA=d 1 WEe

D vdEd AR gEAn BE o wE G
7

— QP #3711+ +6dB
— P(H5A) #3172 o+= -10dB
3) dHAA FeATY A AV A9 QP (2 P) #Aubr] Al

SEVE R BE
RMS-AVH-A 3 B AZuA7te] 454 vt g3 2o
1) Aol Aol walders WA (@e] gedsel gate])e

— AV #u7]Roh= ¢F +4dB

— QP A7 ®Hth= +6dB

— P(HFA]) #97]Hrh= -10dB

2) oFE|L} ©hapo A Wra] Aty EBaApAE

— QP #Hu7|et sde 7t @A QP EVIERE AAAS o= 3§
|7 B9

3) el Wajlset B FHANE FFF L) A 7= QP
o] & 87]FEX= RMS-AVA T tisk shvte] s 872 gAeE 5

5) CISPR 16-1-1 Ed.3.0 2010-01/CISPR 16-2-3.

6) CISPR 13 Ed.5.0 2009-06.

7) Jens Medler,"Experience with the RMS-Average Detector", IEEE EMC Society Newsletters,
Issue No. 219, pp.72-76, July 2008.
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£t2][d8]

Freq MHz] AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Dif. RMS-AV_QP|Dif. RMS-AV_AV Dif. RMS-AV_QP|Dif. RMS-AV_AV|Dif. RMS-AV_QP Dif. RMS-AV_AV
0972 45 1 -133 76 112 01
2916 3.2 05 2.5 32 8.7 0.8
4 860 486 0.3 25 30 8.6 08
6 804 82 49 81 27 118 16
8.748 -10 51 8.2 14 78 1.6
10.692 -2 05 -1 07 4.5 1.5
12636 26 13 73 19 6.1 18
14.580 19 11 8.6 33 7.1 22
16.524 -18 02 4.8 1.9 -8.0 14
18 468 48 16 49 12 72 15
20412 48 06 8.7 22 7.4 12
22.356 -36 11 56 22 6.5 11
24 300 24 05 -53 26 -39 17
26.244 11 1 6.4 1.5 4.6 28
28.188 -08 05 76 22 6.3
REF. REF. REF
Terminal Volage Terminal Voltage Terminal Voltage
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
E 5 ]

:z- ] " 1 —— L]
i wm NN A, —"
et Ll 0 A 4

r’_’\\)_\/_"\/ i 1000 1 »" 10000
3 {f‘-‘/_\.wln _-_F'__,_ﬂa—_‘_\/m\,d




Ehe([dB]

Freq MHz] AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Dif. RMS-AV_QP | Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV | Dif. RMS-AV_QP |Dif. RMS-AV_AV
0972 25 01 95 39 -14.0 02
2916 5.8 1.7 -59 1.7 -10.4 06
4 860 5.8 09 6.8 3.2 938 0.1
6.604 59 11 6.7 20 -12.2 02
8.748 -1 21 1.2 18 -12.2 01
10.692 58 11 6.3 18 938 01
12.636 1.3 1.2 1.0 3.3 -101 03
14 580 2.4 08 69 36 95 02
16.524 87 09 17 22 -101 03
18.468 14 3.0 8.7 34 -116 01
20412 5.4 1.2 96 31 -111 01
22.356 49 1.2 8.6 3.5 -118 05
24.300 -1.5 01 99 3.2 -121 0.3
26.244 -1.0 02 99 31 -126 03
28.168 08 04 98 55 -118 01
Electric Took 1) Electic Tooll1) Electric Took 1)
Termind Voltage Tetminal Voltage Temind Vokage
AM Broadcast ON AM Broadcast OFF Shield Room in Lab
E 0 0

i/
40
°
% 3-8

_92_

— Pl
u ) — Al
A
M \W‘ A
A — [ AEA OPH)
n ————
I B A AV

el 100D




£ 21 [d8]

Freq [MH2] AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Dif. RMS-AV_QP | Dif. RMS-AV_AV | Dif. RMS-AV_QP |Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV

0.972 2.1 0.2 986 51 -18.7 06
29186 8.8 36 -85 52 -193 02
4.860 8.3 3.5 -8.3 4.5 -13.6 0.3
6.804 87 13 88 4.3 -131 02
8.748 -11.2 2.4 986 5.3 -12.4 0.2
10692 -3 07 -8 41 -129 03
12.636 8.2 09 -8.3 4.8 -15.2 0.2
14 580 -39 035 71 38 -152 02
16.524 -2 25 87 32 -135 03
18 468 -2 47 -8 34 -139 03
20412 66 18 78 51 -13.0 05
22.356 6.2 12 15 42 -118 01
24 300 3.3 07 91 34 -111 02
26.244 0.8 0.2 1.5 4.3 -11.1 0.3
28188 -1.3 01 97 36 -103 03

Electric Took2) Electric Tool2) Electric Toal(2)

Temninal Voltage Termind Voftage Terminal Voltage

AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab

RS

0 = 0 ’\\/ A
A S
/ 0 v . ~ | —DiEBAHE
—-_’-‘-M . M
. TN AN ) i ko o DH R ALAE
1400 10 1000¢ 100 100 1o

r
o oy

0 ~ 300 MHz ¢ & 2" Alg AydA=
A} o] AM WrE oA wES Iy
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Aot shelWgiel F e =Y gREe FogdAE B
CISPRAIA] Alteh= Htgkroh =31, &=H 74 3t Buhs 6dB o]
[eXike) - -
SEs 4 Aok AR molz= AlFAHo M E AT ko] WE
A7t $FE 459 RMS-AV ¢F £3 72949 o] AAahs W
FHloA] L o] zof ofgh 3k FOo R o4 Hrh o] RiES
= 5 o = o
FF oAy A 5P On Yujo o= FRoA BAS
of % o] .
Thl[dB]
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq.
[MHz] Dif. RMS- Dif. RMS- Dif. RMS- Dif. RMS- Dif. RMS- Dif. RMS-
AV_QP AV_AV AV_QP AV_AV AV_QP AV_AV
32.08 -2.1 0.2 -5.4 1.2 -8.1 0.2
48.60 -3.7 0.2 -5.9 1.7 -7.6 0.3
57.35 -3 0.5 -6.0 1.3 -6.8 0.2
66.10 -1.2 0.3 -6.2 1.2 -7.3 0.2
78.73 -1.9 0.4 -5.5 1.4 -6.5 0.3
98.17 -2.3 0.2 -4.6 1.3 -6.4 0.2
REF. REF. REF
Distrubance Power Tistubancs Pawer Distrubance Power
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
I U 0
i 5
: \ i
1y o n — Il
: 2==ssass i \/ B ] —Aldt)
13 I gt — it dE]
I — i Bl
5 5 5 _h“““x‘.;w/“‘j—_“‘* it Rit-Ae GFE]
LT | 0 0 it RUfide A414E]
ﬂllﬂﬂ—— Il T T bt | | o g [0 WM W SO OR300 4000 0000 G0N0 T SO0 5000 0000 1)
u 1 -0 |
% 3-10 eI g Al A
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AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq.
[MHzZ]| pif RMsS- | Dif.RMS- | Dif.RMS- | Dif.RMS- | Dif.RMS- | Dif.RMS-
AV_QP AV_AV AV_QP AV_AV AV_QP AV_AV
56.38 -3.6 1.9 -14.5 3.9 -16.3 2.6
67.07 -14.8 0 -14.8 4.4 -18.4 1.4
Bectic ool Eletic Too) Elecic Toolf)
Diskrubance Power Distrubance Power Distrubance Power
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
ﬂ . . ai... S S m...... S
» % {7 41
] 15 1 —(F{t8]
A \ TTTTITTITITTTTITITIT s 10 | == — it
f ' l?:: HIEzdiN : el ] s
o MU UL fo o - | | =0 550w WU0m $5000 MO TS0 DO B0 s O A U]
S0 A0 A0 N 00 OO0 L N OO RO | | G e T TR ek
_'J . . 4 4 4 4 ! | | ] ||:| . DU I S - - | |5._-.‘-—-__-_
N IRRRNARNEYRNEED o L TTTTTr:
_EJ _m. LS S I S B S S A S S _25 .........................................
¥ 3-11 =¥ #19 Zady A1d A



£ [d8]

AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq.
H
MFz] Dif. RMS-AV_QP | Dif. RMS-AV_AV | Dif. RMS-AV_QP | Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV
3208 49 01 -150 6.0 98 27
48.60 47 0.2 -13.5 o4 -14.5 1.8
56.38 2.6 0.2 -13.5 0.6 -12.2 1.7
68.04 37 08 -140 63 123 21
7873 53 03 141 45 -153 12
9817 44 02 -139 40 202 12
Be otric Taol( ) Elscfic Tool ) Electic Tooli2)
Cistrubanc ¢ Power Cistubance Power Cistuban: ¢ Power
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
45 i 4
40 7 "
f i =
gg L T N7 . sl — 0]
5 al o ) — i)
Kl = =
1 HH-E]
14 o et O e i W L
I M—- ! — [ k-4 (L]
: I : : _laun NIRRT T AR 111 IRV ) -
w00 o mowo | wqw o Nopn | 1 L IR
) I Ly T
-m[‘m-—mfn’—‘—ﬁﬂm-—-snf&rq 0
||u Hfﬂﬂ— aﬁmzn i1
a9 3-12 =9 #29 FedE g 247
a9 3-139 aHEZe I Al Ayet Ao AE Aol
ols SA4 A¥E BW = A PAIe} H2E Al RMS-AV ghol
Bk Bk =1 FEFA G BoE 6dB ol Wes o & A
GIe H2r] F ook AFAxIe) AP Avoln AR B
ol WHiet dE FTE HAFIE AL
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o bl bl

a5 # HANHE t = A #2 :3 Dryer
151 16 ]
n_| 1 W 51.‘
zﬂ iy | %E I:] — R
1 fo gl e
-< § 84 (N £ (s
¥ B |k
30 A /—/_/\/\ H 4 H l j/\‘_/
7 2 "“———-/\——_.__‘
0 [ 0
Freguency (Hiz) Frequency (i) Frequency [HHz)
o VSD Ref . Tool #1 . Tool #2
Al ] A R o 11 \ ] =Dt RMS A CPYdB)
E A0 1060 10,000 2
ji N 4 O RS AY AVIE]
4 p
om ) /\—-’\/\'\/\
o k!
010 100 1000 0100 1000 10,00

ol g molt AY A

6. RMS-AVSAHY = B3 A4 5

20083 2 AF7HE o] F-H RMS-AVE5A A& CISPR 14-1229] =94&
Alskath a2t 20099 g &ddAe 5d S Ex7E A,
20109 AlelE oA = dE, 95, g AT AFH A
5% RMS-AV gho] &3 F3 v 6 dBEY A A F4= i, B ak
H] 4 dBE U= =4 SAEAG. 22AT SAHAEo] BEA YEY
Deter Frank, Fabio Scanlon #} 7114 o] ZH X9} 7tz %] #A
5 UAl @9 HEske], 1 zpolo] g Aol dAFstrtar dvko]
W 771E T AE vE2A et sEVEAE HEA AE 5 3
< ZoE ddEo] o5 FA dHeolHEdd did #A4S AU dxAE
o] MHAsA HES] RR (Report Review) 4 T+ CDEAM = 2ZHAl/
AE §, CDV A= 32 oo, 2011 2€28¢ 3 3919 4
e =Y ZFAZFENA FIF 3oE st FF WIS AAGI=E
=
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19 4-1 Measuring site (OTS)
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CISPRI2 5.2.1.1% ] AIgtd OTS A= S =012 19 4-19 2
of AP AEAet v Aol FHAHE VI=o® HA 30vH
R ool AdAbsl whAL a7t gl BEd AaolM AAlskelof 3
o Al AFEE = 47171, D 'S4 71718 Aeake 1"
o Bl F& el AT ¢ Utk Aldel 94%Fs & 7 e =28
g A AsrE A=A N5 Fdsh7] st Al A/Fels F 9
Hee S48kl doh 9 #s 42> AAVE FA4 S0
obd AEjoll A HAlHofof At 9 FE2 A WALE A9l
i gHe R WS Ay AL VR M4 6dB o) ool g
ot

(2) Absorber Lined Shielded Enclosured] =71

ALSE Al&g& 93k 2712 CISPR 5219 OTS A|gE& o]&sle] A
2 At ALSE AldFolA A A3 AloloA FHAAAE 71A of
g, F9 JHeS AU H Fde dAAs A Ve R HA
6dB o]/ Zofof gty

(3) Antenna¥ %4

— '
10.0m+02m 1M00m+02m |-
(3,00 m £ 0,05 m) (3,00 m £0,05 m) ‘
- »- B
300m+£005m

(1,80 m £ 0,05 m)

e

19 4-2 Antenna position to measure emission (Vertical polarization)
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10,0 m:::D.2m 100mz02m
(3.0 m 0,05 m) {3.0m +0,05m)

3 4-3 Antenna position to measure emission (Horizontal
polarization)
StHlU+= 19 4-33 o] Asxaf Ho|wgdo=z AF79 F45 7]

& QEZFA HAAstL, 2+ 54 HAANAM TFTA
o] A4S T3 FHor WASHA Alde AAsteloF Ftt 10m
W AR A 34 RbEIY Eole AEA7E HE v o w Y SHH L
94 474 3.00£0.05m= 47, 3m¥ AlFS 1.80£0.05m=E ST}
FAE 10my A@ Aldls etEve] £ BE wE g2 443 29

2HE Absake] o AA £W7HA 10.0£0.2m FrA skl oF 8k, Sm

< 3.0£0.0om= g},

g. OTS Z#8A4 S ¥y a7 234
(1) Site Attenuation 7% W3
1% 4-4% Site Attenuation F4 & <l
AT AP dlol Antenna®l FAHHFe =o]7F Im7F¥+ Transmit
Antenna®} Antenna®l FTAF9 =ol7F 10m¥<d A5 3mGBm¥A 7
$ 18m)7} ¥+ Receive Antennas AXgtt}. 18]35 Transmit
Antenna®ll dZA¥ Cabledl= Signal Generator

o

A A3, Receive
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Antenna°ll 44 % Cabledl:= Voltage ReceiveE 143t}

Receive Antenna
10/3m
I | 1300 71.8@GW

Signal Generator Voltage Receiver

‘: i : J

Transmit Antenna

Coaxial Cable

[—J

HA 7kzbe]l Antennacl A2 W Cables #E|sta, #2l¥ Cables
Straight Through AdapterZ g T3+
Signal GeneratorE &2t Al7]aL 1 ®¥rtfZ: Cableol A 2 ¥ Voltage
Receiver?] A" A &S o=t Ay dojd A¢ S Vdirect
2 A3t} o]o] A, Straight Through Adaptere] 2% Cableg *¢
3to] sld Antennao] At FUSHA Signal GeneratorE & Z A
7 Voltage Receiver®] <t #& ¢l=r} ol& VsiteZ A3t} dojxl
270 At @<= ol&sto, 1 AE ek, o]E YAl Transmit
Antenna Factor®} Receive Antenna FactorZ X A& 3} Site
Attenuations T-3¢tth. & ‘SA = Vdirect -~ Vsite - Transmit Antenna
Factor — Receive Antenna Factor'®] 2] o & ZAAksle] 3o},

M

il
>~
=
Oko
ol
=
£
rO
(i)
ot
-1 1
ol

=2 Al F9o A& Signal Generatord =% 3 :% Noise Level ®.t}
%10 & Receiver A4S dEF AAsto]of M, Tk oo 9
A= A 7S LA Ao g

(2) Recommended Site Attenuation Data %7} 23}

otef] 19 4-5+ Z}7F 3met 10mHS A& A5 3 9 4
Antenna®l 4] 2] Recommended Site Attenuation Data®l] OTS A]& %2}
Metal Ground Alg3dS ZA3Fe] Hwgk 23 (Shinichiro Itoh,
Tomonori Hasegawa, Akihiko Nojima, Hitoshi Tsukahara, JSAE
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Normarised Site Attenuation(dB)

25
20 \ Recommended S.A. —
\ Recommended S.A. + 4dB
15 Recommended SA. -4dB  —
\ \ — = Metal
10 \ ® OTS Measurements -
5
0
-5
-10
-15
-20
-25 . . . . .
0 100 200 300 400 500 600 700 800 900 1000
Frequency(MHz)

a9 4-5 Recommended Site Attenuation and OTS Measurements
(3m Method , Horizontal Polarization)

35

o |4

~———Recommended S.A. + 4dB
25 ——Recommended SA. - 4dB | —
" — = Metal

20 ’ '\ @ OTS Measurements I
\\\ 1
15 | 1

Recommended S.A. —

Normarised Site Attenuation(dB)
=)

0 100 200 300 400 500 600 700 800 900 1000
Frequency(MHz)

% 4-6 Recommended Site Attenuation and OTS Measurements
(10m Method , Horizontal Polarization)
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20 ——Recommended S.A. —
——Recommended S.A. + 4dB

——Recommended SA. -4dB —
\ = = Metal
10

® OTS Measurements i

Normarised Site Attenuation(dB)

0 100 200 300 400 500 600 700 800 900 1000

_ Frequency(MHz)
a9 4-7 Recommended Site Attenuation and OTS Measurements

(3m Method , Vertical Polarization)

35
30 Recommended S.A. —
Recommended S.A. + 4dB
—~ 25 Recommended SA. - 4dB | —
% — = Metal
S 20 ® OTS Measurements I
S
3
c 15
o
Z
o 10
5=
(%]
8 5
.2
s
g 0
(<]
=
-5
-10
~)
-15 h h h h h h h
0 100 200 300 400 500 600 700 800 900 1000

Frequency(MHz)

19 4-8 Recommended Site Attenuation and OTS Measurements
(10m Method , Vertical Polarization)
CISPR committeel| A A &3t Ax})o|}, Aoty WrHo =z =743 OTS

A& Aol Site Attenuation Datax Recommended Site Attenuation
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(3) Recommended Site Attenuation Data

ole] ¥ 4-19)= Half Wave Dipole AntennaZ® A}-g&3te] 27 &=
2 4221 Antenna°ll] E=Z3F Recommended Site Attenuation Data
el Qi) Site Attenuation Datai= Moments ¥ S 28310 H
= At =& skl ARl Al AL A AP Ground$d

N4 359 =4& 20¢10 °E, Concrete Ground$l 7% M|+
219 =48 1.0%10*2, Asphalt Ground®l 75 H]&

6.0x10 72 283ttt Receive Antenna®l ¥%o]& 143te] 10m
A =A% 749 5156MHzol 4] Null FrequencyE A 3t 2™, 3m
= 275MHz, 585MHz, 890MHzol 4] Null FrequencyE 343}
o]213F Null FrequencyolA+= =4 Errorg 2AAIZ| 2= Null
Frequency T3¢ +25MHz t oA+ Site Attenuation =7 ol A]
AlelstAth. & 4-2, 4-3°= 3mW 4 10m™ oA 3 <t vl A A
3+ Null Frequency®t 7 F350] A 9] Site Attenuation #t< UEFW
A TH

o

r
o
Do
o
o

=2
R

;L rf o & o o

3% 4-1 Site Attenuation in null frequency band

Polarization Horizontal Horizontal comment
R/hl/h2 3m/1m/1.8m | 10m/1m/3m
fm (MHz) AN (dB)
480 - 3.849
540 - 3.54
S60 -11.25 -
B10 -11.34 -
865 -14 .87 -
915 -14 95 -

- 107 -



¥ 4-2 Site Attenuation Data (Recommended geometries for tuned

half-wave dipoles with horizontal polarization)

Polarization Horizontal Horizontal comment
R/hl1/h2 3m/1m/1.8m | 10m/1m/3m
fm (MHz) AN (dB)
30 17.55 29,17
35 15.59 £6.78
40 13.85 24 64
45 122 2288
50 10.57 21.2
60 7,46 15.93
filll 4,91 17.2
80 3.18 15.49
90 1.82 13.66
100 0.47 11.88
120 -1.65 9.3
140 -3.03 7.01
160 -4.54 5.06
180 -5.03 3.84
200 -5.05 2.65
2h0 —-4.37 0.66
200 -4.8 -0.81
350 -8.48 -1.04
400 -11.43 -0.12
450 -13.23 1.72
00w« -13.21 4.28 ## 1 0m distance null
condition
550 -11.6 2.72
B0 -11.0% -1.74 *31m distance null
condition
650 -13.61 -5.1
700 -16.28 -7.29
TEQ -17.63 -8.78
300 -17.29 -9.44
350 -15.57 -9.28
900 -14.5 -8.43 *31m distance null
condition
a50 —-16.86 -5.54
1000 -19.36 -3.48
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¥ 4-3 Site Attenuation Data (Recommended geometries for tuned

half-wave dipoles with vertical polarization)

Polarization Vertical Vertical comment
R/hl1/h2 3m/1m/1.8m | 10m/1m/3m
fm (MHz) AN (dB)

30 12.48 23.49
35 11.33 2,48
40 10.38 21.59
45 9.58 20.79
50 5.89 20.07
B0 7.83 15.87
il 5.9 158.06
20 5.97 16.79
g0 4.8 15.33
100 3.69 14.09
120 1.88 12
140 0,43 10.22
160 -0.91 2.73
150 -2.01 7.41
200 -3.1 6.22
250 -5.42 3.82
300 =7.07 2,18
350 -5.14 1.14
400 -5.98 0.53
450 -9.92 0.19
500 -11.07 -0.18
550 -12.21 -0.91
(1000 -13.07 -2.05
650 -13.56 -3.38
700 -13.89 -4.63
750 -14.37 -5.64
200 -15.13 -6.32
850 -15.97 -6.65
900 -16.58 -5.69
950 -16.87 -5.52
1000 -17 -5.36

%. OTS 2##A 24 P A7 2&

ALSE A3ddE& Adstaz = =l AlgAo] glo] =u
EMC 574 H7l= st Alddoze A8 7tsdo] gl
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Z1FHgte] t-g3tr] s MA BAEAA A, fUrEE, B7IRHA,
7NEANG] 23t ToR nFEE AAH] Ao AMA HE s Al
T8 AES A AAY AE AL ool aFH, WA A
FolA x8d 1'EY ad7tE A Wyl dojuya vk AN
NAME 20200 2A7F~ EEE GAS S 297 Ha o) 2 ou)
He, d715d48 59 5449 AFow, 27 ad7t AEelA ==
H T goE Adste, 20139704 297 40 Aes G AT
= 9AE dHFgezEA 1 TS rtst A

TRIEY] E FARD A7IAE AR g e mwmd dES FA
o 3| o]Fojx gom, AR wAH|AIALS}L AulFAL A 2009
el AlF FAIE ol FRen, E8E, HikselAxE 20109 AF =
AlE EESHATE PEE 20109 V1o R GM, AgtolEd, XE F
N A7l AsAe] A 2 FrAFS THSATE old wE 4,
T, A5 SR A 2 dAnAEE xR T AR AL
WALE Zhetal vk Ul ddiAbsal, 24, GM ot CT&T,
ADEE 2 Bl RE 2 FolA 20108 %8 d7] AEa EA AFS @

ol
S R 9T F RN E Tk RFHY U /& BAYHE
R EPAL ALS AN 2 AL
of, olf] BT % AL TF & A 37}

FAGAL SN AR AW & EERF A 27
. HAZ1E wEe Slskel Slel A 20109 79 AslE A el
A7) 4B Az 1EL vtasgon, 011444 A7A4ER B2
# QdrlE ReANE, 012374 FARAAHA
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A #ws FEstel ANAEA] AUE, FA Aol 914,

N
rJ
ok
oft
o
e
[ OHH
>
=
(@)
=
o
=)
0Q
o)
=
(@)
[
(@]
2
>
>~
wm
o
AN
)
i)
SE
Ho
2
Kl

Y. Asx s 3%

ISO/IEC 7]+ ISO/TC22 Meetingoll Al Asat5 A7]|7]1& HoF
A HAwsts Ao st en, SC3, sC2lelA 1 W&&
ST ISO TC22 SC21914 2719l Working Groupe &% 3shal
o, WGlell M= bz, A=ebd 2 oodyx] A A
of, WG2elM &= A5 B oA an] S48 WHel Hste] =olsta

S

At ISO TC22 SC3 WGl A+ 1470 ¢] Task ForcegE 93t 8l

AAQsEATE 1 F 8F2 KS (H7HEd)E A ATt

2 ATl A= IEC/TC 6994 =95 = FE+ solA, EMC %
Aol Azte d3Fs PAle S Al&=de] #gk £+ REV. IEC
61851-1 (Electrical vehicle conductive charging system - Patrl:
General requirement), IEC 61851_23 (Electrical vehicle conductive
charging system - Patr2-3: D.C Electric vehicle charging station),
IEC 61980_1 (Electrical vehicle inductive charging system - Patrl:
General requirement)= HE #43te], EMC 114 AlAd szt

gt

o AEA xEs e
(1) IEC 61851-1
IEC 61851 690 V ©]&}e]

V oolslel A% A4g ol &3

= IF A HAJFAEC 60038)2 1000
A7) A5AE FAee AA9 A
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A - opfEY —

ZY1 P A -olEDY [ 6 PR
| i
A Aeld

A S /

457 A

4] what

71, sl g,
AE A3, ol EH

EVSE

Y 4-9 AY AF-AY AolBF Zea= EVS mE A9E A

27— o EY —

Ze1 g 27 -ol$-ER

FeA B Aol

ebaj el a2l /
Lok, A7) A5 A

2453k %04

A

A4 g, 22§,
A8 27, b9 EY

- EVSE -
29 4-10 BY 9A2-AYHE 2= 23y AolB2 EVY uE A9
¥ 44
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oA Alo) 2 J
Elad ==z /
Rk A7) AR A9

A2 347
akiaRuiial

# 9 E]

A7) 252k AEH

84 B4

EVSE

< Sy
< >

19 4-11 CY 9d-24 Aol¥% A9 Aol 1%E AYE = EVe}
aE Ade a4

o, Aol ojyEelE A5 AYHY Wi AU FF FNE e
o CREe 29 4113 o] A2 A FF AHol GyHow w3
A A9 Aoled FJE ol g3te] wF A PFAN EVE &
A% PHOE, BE 4 FA P 5

I[EC 61851-1 #T9 /NAHFS 913 Meeting
vehicles and electric industrial trucks’ollA] A &Aooz i o
H H 9 Meeting 4+ EV connector and inletS €3+ ZA] F 9]
MAF F7F FHAT. =, Plug/socket= IEC 60309-12 Vehicle
connector and inlet TEC62196-12 W& S Attt Albd +
2 W& Ao gdel 3zt AYE S ARESte] Aol #dHUS A4

d 4-142 2=39 BY
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| By i
‘ = s e
N 0 = 7 o (} I e
( 2 \ O o o e.'fﬂ_ﬂv
- | == [L-
e ‘ . RCO -
«VDC . = 5 |
; o 5~ Push Swtch omnaly ONj AT
me - - 10 4 not ed n mode 1
.___._._._,rﬁm i et
| Corencior
Sigrail ground Im i
a9 4-12 =1 By 92
Vehide coupler
—>
Pl
‘( i L3 at :Ill
-
Input of ¢ er o ts e
% ] el D) <
PE -
= o
controller
Pilot function wire
R& s RC{} ) .
* P%- Push Switch i i
H ormally CN)
g present
delection logic ol P ET ] |
Sgnalground _j iniet : Gonnector

1Y 4-13 =2 CY 442

'L
:j
A
B
k!

Y

op P P
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L1

umiLITY
SUPPLY

FE. I |
T L
i coniroier
T_—

Pl unclioe| wire f

5 |
a9
1al

L e

-

Pl fanclion

kogic ne
A RDC
¥ DC b % _ with pelol function
R PS - Parsy Swilch | %o close crcug
Ny O |
Pug present i }
e lion kg A : Congd sel
Signail grousa Inke | Conneck
— e

(2) IEC 61851_23
IEC 61851 _23 ¥ << Partl ¥ &7 EVeF =4 AZA=™, 1000V
7HA1 9] AC. A OWJr 1500'\/77}%]54 D.C. A2 =93t
EFolth EV 4 EE=+ Partld 2240 sidEm, 119 AC,
=t S A FAETE o T
8

FE ol
AHl & g o ARk

4,

[e]

Lo

DC. =895 ¢3 At 2 A7/ 3
ol A7 5% coluloln, &8 HF WS Peak-to-peak 7

10% ol oM, EddF+= AAHAFE 10% oW o™, ~=9A Offl
2 e Aehe AA T2 g9 140% ol oW, ztEFAold] upE
SHAIRE B0ms oW oW, &9 Y H AdF HEE 47 20ms,
1s A1ZF A3} & Switch-off 3= o] 87=AA drt. A7H
FHAE fste] FAAGTIE AEs HEAGA &g slolw, HA g

rTM

~
o][‘
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T WA 2000V == 4000Ve] A H
T 8000Vel dele, dAAe IMohm E+ 7Mohm ©]4& &F3}H,
FAAFE 025mAolA H 35mA 7HAE Qs A 2 A
F K3 T2 IEC 60364-4-43, 443 AA Az 2 AHAL = IEC
60664-1< MELE= o}t

I[EC 61851 23 %<9 A=7] AFAHEMCO) #3 14, dA7]
W (Immunity) @ A (Emission) 18 49 stk dA7] WA f
e AH7] HAS fste] IEC 61000-4-25, LT3 A WA S 918t
o IEC 61000-4-3<, v F=H2E YAdS fste] IEC 61000-4-4%,
A2 WS fske] IEC 61000-4-55, x3 WAL 935te] IEC
61000-4-13<, ddAst 2 A AS 9lsted IEC 61000-4-11<, 3%
WFLE B HI S fste] IEC 61000-4-27S W& AS 4390
AA7TEAS fstds wFdded mE dFizd BES 959
IEC 61000-3-45, A% #A3dl(Conducted emission)et WAL 23]
(Radiated emission)E $13}e] CISPR 11-222 W& AL A3 h

(3) IEC 61851_2

I[EC 61980_1 ¥ TC69 meetingol A 19961 d ol =27} A] 25
2000 =9l (Electric vehicle inductive charging system)ol] 3+ #A
2 PartlollA LGkl @ ARS A eEITE o] 2010d 9€
Meeting®ll A Al =217k Al ZE] o] qFAbe] 7fde FXIskal 9tk

IEC 61980_1 ¥+ ¥l E&3Z H H=2] (Inductive charging
system)E A Al WA Alxgle] @AY, HAE A A
(EMOC), 71 % =94 874, HdF Td A 4ubd a4 A
7] TACREFYHY I, A UH, SHEAIYE UR Sl #ete] 7]

= 18

=%t Jlom, & elA

>
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Inductive

|
|
fmimrmos SRR R - On-vehicle |
Charger i Two-Part ! Charging |
(off-vehicle) | Transforme | Equipment I
i I |
| |
| Eg\:ji:ioning | ‘ —I ' : Eg\'r;fc?i[fioning '
Utili i ! § :
Pclavl\Zr Circuits Primary | H‘ H‘ é | Secondany| Circuits I Loads
(optional) _—‘ 3:7” | ””7_.7: : | |
'Part of { Part of : A I
Inductive | Inductive S N
v iConnector I Inlet ! I o
i ! | :
Charger | S —— .| Vehicle
Controller (o ” ; I Controller
(optional) ‘ / 1 i I
i |
Inductive | Communications I
Coupler I And Control Interface I

(optional)

19 4-16 Inductive charging system

AukA el A7 WA Immunity) &7AFE 2 A1d 992 [EC 61000
= MEES T AP Azl odte] FHM, Ao wE WA
= I Ve w TleHo Aok . VI Av 7T Hay E40
A=A ALY Ae obdll® AsHA ge FHE 2IH. 7IE B A
d T A= TIE Adk FdEH, Al 95 5o AEiVE AE A AH
2 87 31, AE A w2 H2248 2 Data® WIS Fukelx
oE AHE 2otk 71F CE Vs &EFoR A4S HAATA
U, Al s oale] AAFor BAsAY, Qe Axrt A
FE = AEHE 2ok

AdE ¥HE TH A= TE A9 Harmonicsoll WA
S 7FA ok 3, HAa 2 FAMES IEC 61000-2-25 £535Fo]ofF 3l
Tk Ay wAst= AdAsH(Voltage dip)eF A A (Voltage
interruption)ell WA S 7Fx okttt 10ms ¢ 30%9 At #Hd Fot
= BE "= 319, 100ms &<t 50%<2] <t st <

T4 750l 7l CE& W kW, bs &< 95% oo Ht Ast w<!

< 7%l 7l
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Fd 7lsel 7l CE W stdof drh. ESD  (Electrostatic
discharges)©= # 4 +/-8kVe] A<l Wy +/-15kVe 7] T W
Aol 7]1%=BE wEslo]ok aw, IEC 61000-4-200 whe} zl a5 ojof 3k
T}, Fest transient bursts Al @& IEC 61000-4-42 ul&} A3Psty, I
2> 2kV7F 5kHze| RbEAdS 7AW, 1% o]/ *17F & Ao 7IEB&
7}A oFgkt}. Voltage surges™ IEC 61000-4-52 wre} A 3)star, 2kVel
TEEES 1kVY AERE=9 1.2/50us AAdA 7] CE g 53stoof
sto), WA o] A A2 IEC 61000-4-3° whe} A &sta, 30MHz
T 1000MHz t9-& 1MHze @AZ 3V/ME 7tste] 71& AS W<
stofof sk, 10V/ME Ql7tete] 7] BE whRopo]oF 3kt
HAAFu} WHAF(Emitted electromagnetic  disturbances) Al @ oA

ol Aol o WANE 7k= IEC 61000-3-2¢] # B2
2w, A%s 913 @A #e CISPR 145, A9 #A2 CISPR
S uwgl A8 v 150kHz ~ 30MHz W99 Radiation B7l&= AT
of ¢lom, 30MHz ~ 1000MHz ™92 10melA Quasi-peak W o=,
CISPR 14¢] A¢t oz CISPR 16S 7|2 % %7}ttt Harmonic
= IEC 61000-3-29 =38fo] A A] gy,

& o X
ek

ofN

HH 52 S BAe #dR/= [EC 60364-4-43=, Fd4S IEC
60364-4-4435 wel BrbstH, HFol o7 A7) A Wi HIE=
IEC 60364-4-41°] 4113, Bl F olgk 7] F4o g Ro+=
IEC 60364-4-41¢] 413%= W& A& Atetddtt. & =4 Fio
ek HA = IEC 60364-5-549] <tdatA& weh dstal, H7k= IEC

60439-12] 82.438 ] 3l A3},

Aol Astel oF AA g ik AF L IEC 61180-1¢ =3}
of 19 4-17014 EAg ASt B A A, B C A -elA 742 A8
3}l Class 1 ¥%3 ZH]E 2000 Vimse 353 25rs 23S 2

& &1, Class 2 F3¥3 AH]E 4000 Vrmse &5 2=2F 2000Vrms 2]
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fggucﬂve frotmimim e - On-vehicle
arger , Charging
(off-vehicle) i Equipment
Test | E?r:(c?irtioning Test
Point Utilit ' i
pn F'owzr Circuits Secondary F:‘oc;:]t
{optional) S — ]
' Part of Partof
. Inductive Inductive
Inductive i Connect Inlet !
Coupler ~ :

|
|
|
|
or |
I
|
[
|

a9 4-17 Inductive charging system dielectric withstand tes

ot A3 2 [EC 60664-1S mel FsXE =A== 6000V A5
= 4000VE <17FelH, IEC 61180-1° =3t Alg St A
a9 4-189] A HeA 500V D.C. AYS 1% o] 7pstk
™ Class 19] &H]= 1Mohm ©]4, Class 2 ¥ = 7Mohm ©

=
bl
o

17

t point

°l

JIN' 2
ol
o~ >~
rlo‘ —4

o,
ol
-

A}

O

1

|
Inductive ST On-vehicle I
Charger i | Two-Part | : Charging |
(off-vehicle) i Transforme‘r i Equipment :
I .
i I ! |
Power i r _T ______ | 1 Power I
il Conditioning T2l L Conditioning | |
gmﬁy Circuits Primary | ‘H I H‘ | Secondany Circuits |
ower (optional) . | I ! i |
I I S e |
! Partof | Part of | |
| Inductive | Inductive; I
harger i Connect | Inlet | Vehicle
Chassis por I i : Chassis
i | 3 i
Test point 2 I"""—'"-':- ------------- i : Testpoint3
(Chassis | | V?gtlﬂz chassis
Test point 1 ground and ) I I g
(short mains) transformer  Inductive | i
core) Coupler | I

% 4-18 Inductive charging system insulation resistance

- 120 -



Hojolstt), =5 A= IEC 609502 5189 w2t AC. d833
2o AAF ook & AZAR} [EC 60950 A Alats Aol A}
olo] IEC 60950 *|A|&}= ¥ © & Touch currentE =74 &lojof &,
I A¥}= Table 4-458 Z33HA] @ofof gl

¥ 4-4 Touch currents

Class | Class Il

Between any (live) network poles and the accessible metal
parts connected with each other and a metal foil covering
insulated external parts. 3,5 mA 0,25 mA

Between any network poles and the secondary circuits such
as communication and control circuits 35 mA -

Between any (live) network poles and the inaccessible metal
(dead) parts normally non activated (in the case of double
insulation). Not applicable | 3,5 mA

Between secondary circuits such as communication and
control circuits and accessible parts connected between
them and a metal foil covering insulated external parts 3.5 mA -

Between inaccessible and accessible dead metal parts
connected with each other and a metal foil covering insulated
external parts (additional insulation). Not applicable | 0,5 mA

N
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M 24 IEC, IS0 717N @ute @58k
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A LI B I
leele mEsh AdE
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3. IEC % ¥ AFA EMC 71E9 Agdedy &4
7t EC % #+4 A&A EMC 71& &4 78

UN®] 2§23 EMC #7t¢! ECE R10 22338k 7]ael 714 4
FAIA e 7199l v AE A7k EMICAARE A 8L EMS
(AN S astes HFs 7astgr. 18 233 ECE R.10
A ol EMI Algie CISPRI2, CISPR25E F&3H%% WA H

of A Atk ol= XA VHS 7HX AsAbel Wi Al R
=5 Wgd] Aol d & CISPRIZ, CISPR2S Ao =+, a1 &9
o

A715E, 11 A%t DC/AC Inverter, 22 A8 DC/DC Converter, &=
R A7) Akl digtodA s EEe fA o] A H o
A 9A] @Zrh B HoAE 71E9 AEHx EMC 1248 dhetslar, o]of

FAH 4 L RS 2Ake], Selnds 2 ] A5RE A9

. 71€ A5x9 EMC 134

EMC 142 gv)o] szt wep dAsh dxpart o gl %
Ay Auje] geS FA migts EMI 43, oRERE 2 gz
A A} 1 2 5 %X—}é}% % 17} 9SS WA vigtE EMS 402 4
Folxth EMI 7142 EMI =477 CISPR(F A7+ d3s| 5 914
3])ol Al A3 CISPR12 ¥ CISPR25$} 22 #52F EMI 714 0] 9o
o, daro] KN413 o] ¥ =7tEo] 743 EEC 72/245, 95/54,
2004/104, 2005/83, 2006/28 &< Aol EAsIH, UNe] 1174 3% ECE
R10.3, ¢]9] 7 yetEse] we 4, dA 2 A8 774 559 o
Fe AL EAFTE L3I EMS F4L A7 Fe ISOFAFF
371778 AR ISO 11451, 11452, 7637, 10605 59 43}, 39
KN4137} Zo] 3§ =7kge]l 4% EEC 95/54, 2004/104, 2005/83,
2006/28 59 tAe] EAsH, UNe| 43¢ ECE R10.3, <9 7 vt
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(1) A=&2 EMI 7149 8 &%

= A 54 4 58 9 93 (CISPR) &= 2008 390l 2p#g W =417
BT E 9ete] ARz WANE FA%tE CISPR259] 34 /A4S witst
dom, 2009 3€ol= AaFol A BAS = dAbule] o3 WEE 54l
Aztul WAMS A S CISPR129) 63F A2 w3k

7] R E 9% %
skt o] CISPROIA & CISPR/D/Working  Groupl ¥}
CISPR/D/Working Group2E %93}, CISPRI2¢] 7x 7172t}
CISPR259] 4x} WA <ks 918 A<= #adsta gl

g A AR o] AsAbel FARE= A, AFE AAGA =S
e Am dgol A FAS Holrkal e FAek A, 71 5Rste
et A% AA @G A Ast, wrbaw, A7IHA, V1S 2
3 so® AFE AdY AFe avjA A Ao Aes FES A
gk A AR REe] Fedde] atE ], WVl AEelM 18A
agEe] advte Aol Wshrh dojutal vk o= V€9 =3 A
shell 23k & FAe] AEArt 1 =¥ EHE AE3 stojHy= H
A7 Asabz WA kil ol = Al A stey O Bl FE7)



3 w&5s8t Ha . oo CISPRAAE Al W] we} A-53f
EMI 7+4& 7HAstarat vk &381(2010) 10€ o] W= Al Sl A 7Y
¥ CISPR 3]ojellA Fdztell AA oF 1170=9 25% 9 HE7F=0]
ol JfAekS =9l& At 9¥d= CISPR/D/Working Groupl 327}
A CISPRI29] A7) 7R ts #dte] ‘Agate WFdisddoe=
sot= ARk A7 R AA TI7Iek #AVE A= AAA A, A7)
Aol EMIOl @& wAH S, ‘28 352 WG1 ml"gelA 4 =9
AR} s AEFoRE =97t oFofHn. 3Y  CISPR/D/Working
Group2 3|97} €& CISPR259] #7] 7§14 <QES ¢lske] 2009d 28 W
Bo 4] =9 AR ‘CISPR259] WHAMAIE A gt = ~E@ o 9X
of &, “A7] AsAke] EMIo] #3gt FAAE 9 AFowE ¥ H
EEo] o]Fo] b o F H7AEA] Bk HI7PEHE Ex VT E
HEol =ostr|® stoen, v, 5d, I, Fwo] F5o] H AT
Ela=y T3 3+ T} o2 ol A = CISPR/D/Working Groupl @}
CISPR/D/Working Group29l 4 zl8§st z5=x EMC A9 #3t +8

AEH e FEER 25 B,

N

(2) CISPR129] #7] /MA oS 93t =9 A}&t
(7h AEake] WiHdLdder FEake A A7) % AdA 7
71¢F #AZE A= AR H
o A dZAH AFAY d=AH FHE AlFet= WHE
CISPR14° 4 A8 & A& A<t
- WY T Alagom AEwy Ad" A vje] AlE
& 5323 o= Wiy FAREE F7) A= ARE
- "Fig 1. : Method of determination of conformance”2] L7 ol
WEe 2AREE 2715 Aok
- 532 o weHy FH Axadon HAHwWy AAFH AFA
v wlE #35te] 150kHz ~ 30MHz <9 S CISPR14 A Z=wrAL
NS AHE & AS Faiedd Frhetats At
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Normalized Site Attenuation(dB)

o 9¢AHA HHEES 7M. ALSE  (Absorber lined shielded
enclosure) ¥ 7}H 3 NSA (Normalized site attenuation) ¥ 7}
= HlWH 7} spAb= Al
- CISPR129] "5.2.2 Absorber lined shielded enclosure (ALSE)

requirements” oA ALSE H7FH3 OTS (Outside Test
Site) H7FHol AAAAE 7HAH ALSE H7HH 9 ALES 9

2 a1 &
~ auAel Awe 7k OTS B7bHel NSA /12 @ AHe
a As AL
- ditHl AWE 7EX OTS H7BH o= Alg# ol ¢k Fig
I1 ~ Fig [45 ALSEA S H7F whHog AHE s A5 A
QF
25
| 1]
20 —— Recommended S.A. L]
15 \ —— Recommended S.A. + 4dB
\C\' \ —— Recommended S.A. - 4dB
N
10 h ® OTS Measurements N
\:\&\“\\\
®
0 NN

/!
/
1

/.
/,\\\’ o
/

/
(L (

) R /\\
20 \’/ \1
-25
30 50 100 200 300 500 1000
Frequency(MHz)

a9 4-19 Recommended Normalized Site Attenuation and OTS
Measurements (3m Method , Horizontal Polarization)
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Normalized Site Attenuation(dB)

Normalized Site Attenuation(dB)

35

30

25

20

| [ [ ]
N\ ——Recommended S.A. H—
\”\\ ——Recommended S.A. + 4dB I
\\ \\\ ——Recommended S.A. - 4dB
NG N
\\ N ® OTS Measurements (1]
\\'\<N\
N~
\\\\ \
SO A
\\“\ \/,/ I~
\)\'/0 \ \
] §\, /.
N
LY
30 50 100 200 300 500 1000

Frequency(MHz)

39 4-20 Recommended Normalized Site Attenuation and OTS
Measurements (10m Method , Horizontal Polarization)

25

20

15

10

——Recommended S.A. H—
——Recommended S.A. + 4dB
\ ——Recommended S.A. - 4dB
~—_
° ® OTS Measurements (11
LAY ) . ™~
~~3 ()
N \
D
® |
o“-{'\
[ 2" J
N
30 50 100 200 300 500 1000

Frequency(MHz)

3% 4-21 Recommended Normalized Site Attenuation and OTS
Measurements (3m Method , Vertical Polarization)
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Normalized Site Attenuation(dB)

35

30 ——Recommended S.A. -

\ ——Recommended S.A. + 4dB
25 T
—~—__ I~ ——Recommended S.A. - 4dB
20 ¢ N .
\> — N ® OTS Measurements
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~ \
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4
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0 \\" \\\
\\". !Nb\
-5 \\\‘ko
_1 0 \
-15
30 50 100 200 300 500 1000

Frequency(MHz)

29 4-22 Recommended Normalized Site Attenuation and OTS
Measurements (10m Method , Vertical Polarization)

o 'ANNEX D(information) Construction features of motor
vehicles affecting the emission of ignition noise’ 2] F-& &9
e AAE AL
- Z=re] EMC 7ol 3&dHo] ¢ o4 ANNEX D9 %]

deds =71A Zeto AAE FH4F
=
ou I SAHY 7Fol BWEEHA ot HAE FAE

o At A}

- ALSE (Absorber lined shielded enclosure) B7}FH S = 9]
sHAAE 7 EUTS A AsaE 283 AlEs vl 3
7hek A JEY I E W& F Aol dEFe 2T

- 29l AWE& 7FF ALSE (Absorber lined shielded
enclosure) H7F¥ ¥ NSA (Normalized site attenuation)
7FHE Bl 7t SAE A VEH oulE FE8 o

o ge 49 Agstel 4B EEdsR @

N
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CISPR14°1A &) slat= #leke ‘Current?] ol uf
Y&, E/H Field®] 74l w& W3l ‘CISPR14-1° i
W&ol vl HE Fo] Masojzjof gl Feolste], U
o] z7] MeetingA] A HFE H 31 Zﬂ%‘é ]i g

- '"ANNEX D Al A &3 At
of ztdstR e, ofF AR ZITbellE F& 40] Ul A
AellA FH & A 44 &

(W) @71 AEake] EMIel #3 A4 E
o CISPRI29] A71A&=F EMI A8 S 40km/he] dA SEoA A
& 3 Ao 3 A oto] tst o F
- F EA15+= Hybrid As ko] A7 RE = dubdoz &
Joll Hdj 758712 Ho =
Aol Agk X2 oot 22 W & S AEHIE A
] AP R Hybrid A& ko] A f-ol= ol FHE
L3k Aldo] o] Fo] A A
o SAE J551-159141¢ Ald  F34+ O9kHz ~ 30MHze]H,
CISPRI2 A= 30MHz ~ 1GHzolW, AM F35 9
0.15MHz ~ 6.2MHz °]t}. webA] 150kHz ~ 30MHz T3t o 9
o A Off board receiver®] X & o] tjjst o]+
o A7] FX EH7l F7tste A= ol g RE Y AP o]g A
stofof sh=x]o gk o
- CISPR2591 A AI¢tet= EMI A1g W8l ndfF, wxdgtel
RHE g WHow FAHG
- CISPR25°1 A1 AlQtsl= EH o EMI A HHs /I & A
= Ak 3
o CISPR12¢] Annex ColA 'Transmission line’¥} ’cable’ =
3 oo} 51.3.18 04 'feeder' 2 ®7]3F 370 @l =
A, o5 "oyt e oguE 7R =x]? Z2UH
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o Aot A}
- 150kHz ~ 30MHz =3 t9olA Off board receiver® X
o ot o+ CISPR/H<Fe W& HEZF HQ3 #AA=
ol E sl & AS 8 3

- 3Me] ol Abgel T e FH9 )

S0 e ot

= 7 golo onrt Aztel ouE WEsta glevw V)&

o 75 adlz AREs7l= § 2 ARE Groundoll gt
7

golo A8 A7Ztete] B A& e
— CISPR 25 ¢+ 'Component’ 8o]9 El@Ao] o &S A 7]
sto], ool CISPR 129 At&¥&= &ol= &3t A
EE g

ale] =98 71E Fwstl o, Working Group 3& ZA st
of =932 3 #-HE ke Ade wFo] IR 3}

- Working Group 32 "=, 5%, 9=, o= 59

(th 28 352 WG1 " ®ellA CISPRIZ2 +4 =9 Ahg

o CISPR12¢] 5.2.1.18¢] ‘The test site shall be a clear area, free
from electromagnetic reflecting surfaces within a circle of
minimum radius 30m measured from a point midway between
the vehicle or device and the antenna.& “The test site shall
be a clear area, free from electromagnetic reflecting surfaces
with exception of ground within a circle of minimum radius
30m measured from a point midway between the vehicle or
device and the antenna.’Z ¥ & & HS Aot g

o A+ A3
- 'Ground’E& 'Earth’'2Z &4 & A& =9 3
— “The test site shall be a clear area, free from above ground

electromagnetic reflecting surfaces with exception of

ground within a circle of minimum radius 30m measured
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from a point midway between the vehicle or device and

the antenna.’® & AL =9 3

(2h) 20099 & m "ol e] CISPR25 =9 A&

o CISPR25¢] 4.33¢] ‘No absorber material shall be placed on
the floor for vehicle or component level tests.'E ‘RF
absorber may optionally also be applied to the floor.= ¥ &
Ag AL B

o CISPR25% 'A.1.3 Attenuation measurement results’ &}
'A.14 Average measurement®d2 A A s+ AL Aot gt

o CISPR25°] 4439 ‘For the limits given in CISPR 25 the
appropriate average detector is the linear average detector
defined in CISPR 16-1-1 Edition 2.2, clause 6.4.1’S ‘For the
limits given in CISPR 25 the appropriate average detector is
the linear detector defined in CISPR 16-1-1'2 %d & A&
Al F 3t

o CISPR259] 4.43F°] ‘For the purpose of this standard either
detector may be used, since the pulse repetition rate for

internal combustion engines is above 10.’S A7 & AL Aot

- 9]&L2 ‘RF absorber may optionally also be applied to the
floor. = X d3= AL ¢ 3

- linear average detector< linear detector=® W 7d3}lxt+= A<tk
< U =7 Agetate oHdo|lony, dF eHd
AU E AREste oM e AlE AHE Fsto]of sk
Axdo] WA = A= AA T

- o2 #7] Meeting®l Al ‘RF absorber may optionally also
be applied to the floor’Z R} d3t= AS ALk ¢t 7]

2H AuA FARoE A A% T A LT
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o =l w2 CISPR252] ALSE Alg oA Axts} wWAAg A
g Al 2k 2EJHY Wstel o]z WAL 7|7} Akt
AL 7Hd s A g

o =t FEtS CISPR25 Radiation Emission Test A] o} 133}
2ol AlEE AAIZIE Holge HA #gds o= =
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7 10dB o] #be] He HA&

o & A WS At T

o T o
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B S A LN —8 - Tea
Iy i
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254
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Y 4-24 NE HolE HA A AFE 1, 2, 4, 672 FIHAA
30MHz ~ 200MHz ti¥° RE =4 A
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2 dugEe, A5 A7 AsAe] 4ess wass adew Ags
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ol#d FAHE

MAstzl & =22 ©7] AEA (On-Line
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AV EAATIAL, T AV A
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& 52 FUlFA7I7Ie] AA 54 2 geEHe AlE MRS
_ F 5 g AR
A A v (W) B LEV RS
10 m 26 - 30 10 (RMS) Telegraphy, AM, | AM 1 kHz, 80%
SSB, FM
2 m 146 - 174 10 (RMS) Telegraphy, AM, | CW
SSB, FM
70 cm 410 - 470 10 (RMS) Telegraphy, AM, | CW
SSB, FM
380 = 390 TDMA/FDMA
TETRA/ 410 - 420 . PM 18 Hz,
B 10 (Peak) Tetra :
TETRAPOL 450 - 460 /4 DQPSK 50% duty cycle
806 - 825
870 - 876
PM 217 Hz,
50 % duty cycle
AMPS/GSMS850 | 824 - 849 10 (Peak) GMSK, PSK, DS or
PM 217 Hz,
Ton = 577 us
t = 4600 ps
PM 217 Hz,
[0)
16 (Peak) o0 %o dsltf' cycle
GSM900 880 - 915 (2>r(P o GMSK PM 217 Hz,
ca Ton = 577 us
t = 4600 ps
893 - 898 PM 217 Hz
0,8 (Peak) ’
1429 - 1453 cycle
PM 217 Hz,
2 (Peak) 50 % duty cycle
PCS _
1710 - 1785 or GMSK or
GSM1800/1900 | 1850 - 1910 1 (Peak) PM 217 Hz,
Ton = 577 us
t = 4600 us
CW -
CW and PM
IMT=2000 1885 - 2025 ;ﬁ¥5) QPSK 1600 Hz,
1(Peak) 50 % duty cycle
Bluetooth/ PM 1600 Hz,
WLAN 2400 - 2500 0,5 (Peak) QPSK 50 % duty cydle
PM 1600 Hz
IEEE 802.11 25 - 1 k PSK ’
802.11a 5725 - 5850 (peak) QPS 50 % duty cycle
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e Modulatlon e Modulation

p-p: 269V p-p: 497V p-p:2.88V p-p: 294V
rms: 0.94V rms: .09V rms: 04V rms: 0.71V

z, 1:8 Dutylc@42 Duty Cycle

Z(AM)A| CWoi I3} Fete| Z/cH3to] o 1.8 Y (5 dB) 452 TS Yo
Z(PM)A| CWet Het 2|cH3t0] 2] St rmszt Duty Cycled| SIZsto] Zta 3t

DHx @t 1 kHz, 80 %

m? | B0%AMHZA HIFAU| | P = 0.407 Py
-

7918t | P = 0.309 Py

a9 5-15 CW, AMALE, PMA1E9] A7+4 <)

A\

g3k

U gAg \zAzo UAMNA A7 7] AA L AIFTA

A 7I7EUD) = A oA AFESEAY f=rdl ==3H7] 9s A
271715 ez 9o 771¥ 7152 % 5-59 YERATH

F 55 IJAIFT7I] F7

37171 AFEY &
ol Gz #AY TV At el oldz g Ae TV (Band I, III)

H
%157%&011%1 ol AlgHE FHE gAdE FF
A A3
dldoll Al AlEEtE HdE Fd71Z4  Channel
No. 169 F3FthdL 156.87161.4 MHzol™ H]
FeAd =M s, i, dnbdete] &4 TUE

% she Adoluh

¥4 A3t (DECT)

VHF, A48 A7
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o obd=a d¥ TV AdB7 23 9 24
A WA SN P77 obd R TVE o] &3dte] Algstglon a7t &
AYe mel AAGE A7E 71de A3Es & 570 Aesiiet

¥ 5-6 ofd =1 TVel tidh WA e Ae=7

Al @4 IEC 61000-4-3 (WA} FxF34 4712718 WAAA)

ANE Fop B9 | 8247849 Mk / 8767915 Mk / 188572025 Mz / 240072500 Mz
A7F He 3~ 30 V/m

Q7 A& AMA15.(1 kHz, 80%), PMAl (217 Hz, 1:8 Duty Cycle)

H 57 ohdET TV WARA AR}

T 1Y 8247849 i 8767915 Mt 188572025 Mtz | 240072500 Mt
o174l B} AM PM AM PM AM PM AM PM
A A7} = (V/m) 11 4 19 11 10 8 17 5

A& A3E ZEi AMASHT PMAS Q7o ~=dle] x 1e]g o]

g EEY Al o A% AL

foig

PN
T

ATt AMAIS = 30 V/m7ZHA

obf-dl ZHAdo] gAY 15720 V/me] A=A st el Aae o] B
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3o ol vl PMAlSE= AA oz AR o HAAAZANA 7S
Jo7)a go] ATt E3), 8247849 M HYolAE AMAS 9 PM
Mool 7] WA AAGES] 2ol A 12 V/m o|th

}\‘1 RSN o pEs = ju J—:ll__?_]__
o FoAeE e HaLEeln, PMAE %Mﬂ—t— wS W Fube
Aol TVl Bael mrt o A% 4 9FL FE AL AP

2t 54 A7 (Dect A7) AN EH7F A3 F 4
DECT+= HAE T4l £FF st=M FHollA 7hd-AREs7] Al 2bstel
o HAAA R AREE I e FAHS] ot /‘}% F kT 92 1830
~ 1930 MHz o]v] #7b8 e 224 xols} glon PrEedee na 4
mW(100 mW peak), -5 10 mW(250 mW peak)ol‘:}. B 59 I 7]

=2 GSM 7|=Aly 28 TDMAHMA ot} o]y 3l olf= IEC
61000-4-3 FFAA= GSM¥} T]Eo| DECTS Wiz E F23k w3
ANEE 7F4sta PM 98-S 3 ste] A8tk
¥ 5-8 754 Asprlel gk WA el AlgEA
A4 EN 301 489-6 ({=}7] A3t4d Al¥ - DECT #3}7])
%3 919 | 80790 MHz / 4007450 MHz / 8607960 MHz / 172.6 GHz
Q7 Hd 3 V/m
=3 A7) My 9 dxs Data rate
AM RN 5 1 kHz, 80% -
QPSK Wx213% 1 Msps 4 Mbps
17 A3 16QAM W24 1/ 3 Msps 4/ 16 Mbps
c/r A2 FEDMA IS-95A QPSK, Ibit/symbol (FL) |
(U AH2 7]1%) | OQPSK, 1bit/symbol (RL) s
WCDMA/HSDPA
PSK/16QAM, 1.28 M 1
(2 Au 2 7% QPSK/16QAM, 1.28 Mcps 6 Mbps

DECTE 800 M ©]4e] Fu4= theo A GSM¥2 3} tEo] wo] Al&5]
= FA7)710H EgAE HE7)E% GSMY A4Skl TDMA H2~9F
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3 5-9 WAHEA A A8 (DECT #317])

St 16QAM cdmaone
& AM QPSK HSDPA
Wiz 1 Msps 3 Msps I5-95
80 14.0 195 195 20.5 195 20.5
81 175 195 195 195 195 195
82 165 20.5 20.5 20.0 20.5 195
83 16.0 195 195 195 195 20.0
84 18.0 195 185 195 20.5 20.5
85 22.5 20.0 19.0 20.0 215 215
86 235 21.0 195 21.0 21.0 225
87 245 215 20.0 215 22.0 23.0
88 24.0 215 195 215 22.0 235
89 25.7 20.5 195 195 225 23.5
90 26.0 23.0 215 23 23.0 24.0

26 =

24

n
N
1

n
=l
1

=
@
1

— M
—— QPEK1IMsps
—a— 16QAMIMsps

Measured SINAD (dB)

—— TBEAM3IM s
—s— cdmaane
—=— HEDPA
—s—REF

=
@
1

14 o

a0 82 a4 86 88 90

Frequency (MHz)

a9 5-18 WAMWAAI R Sl e 2@l (DECT A3h7)

TR Ao r FFE o, 7] SINAD#E-S 26 dBol™ x4l
SHE 3V/mY AAZERE HAMEE <1718S we] SINAD#HS =
Atk 80 T &4 Mz FI5 WA= AMAE Ho -12 dBY AlsE AE)
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= WA 8 T 90 M el = 16QAM Wz z el 23 45 A
at7F -75 dB= 7HE 3ok 71E Sk 91(400 M T 2600 Mol M= 5E

T

& 45At Ak vw@wm 574 Fobs welolAw gl vet

—

U AL w7 Sl AMAIE ] T Wz (A S| o3 £z Fi)
o] & 9lon jmfﬂﬂﬂﬂ F-5A I REA o B4 Fas WY
o ¥t 7Hd o] WrAlEla Qltka ekE L)

vl VHFU Y 348 F21719 A dH7t 23 & 24
a8 Bz 7)o A A8+ Channel No. 169 F3<-t]9-8 156.87161.4
Mg ol wlAgxd@ex ait, side]l A RmUE" s AQdo|t) Lt

Ak o whon mUEsek s Aldolt

¥ 5-10 g FA7)o] thek HAF WA A

A@TFA | EN 301 489-13 (A7) A8 AN@ - ABFA/ $AA)

7

EI_‘J

FI4 dg | 80790 MHz / 4007450 MHz / 8607960 MHz / 172.6 GHz

A7 #@E 3 V/m

£ A7) HEuyy g Hxg Data rate
AM HZEAZ 1 kHz, 80% -
QPSK WHZzAZ 1 Msps 4 Mbps
A ap |[OQAM MEAS |1/ 3 Msps 4/ 16 Mbps
b kn CDMA IS-95A QPSK, 1bit/symbol (FL)

(=) A2~ 71%) | OQPSK, 1bit/symbol (RL) | 10 KPS

WCDMA/HSDPA
PSK/16QAM, 1.28 M 16 Mb
(@ AH s A% | QPSK/I6QAM, cps ps

ARAZAIE FA S EHE 1507450 Eﬂ‘ﬁoﬂfﬂ% AM/\1§7} A -19 dBY]
&t
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AM 2150 o3t 453 |

16QAM 210] of8t 45X ol |

easured SINAD (d8)

HSDPA MZ0| o3t H5 X3} |

-AM : 1 kHz 80%
Yojl A7t (3 V/m) - Digital Y85 XX 0/7F

So !

19 5-19 HRARAAE o] SASwF 1 (VHF $747))

5007550 Mz el A= BjA1d wzw29l QPSK % 16QAMS A3l
HSDPA 4l&ol gk 7Hide] 7 AetA dehd 2oz SA AT EN
301-489-13¢] FACl o3 HAF =% SINAD H|&= 12 dBolstolw
FAILZ #d3ic) wgha] o]A]g 2] Fail SINADE 14 dB |22 1657170Mk
ol e AMAIZO 23 Faile] 2AERon  430Mz oA =
16QAMS A9 8t A AFo A Fail &AL o3& F417] #HAle] 3

2546 o) SATI Fh gl oF £ Ao B 5 9
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3 5-11 "ARAA ] &

A8

w (VHF F371)

oo
Q7% 16QAM cdmaone
dB) AM QPSK HSDPA
MHz 1Msps 3Msps 1S-95

150 245 245 255 25.0 25.0 25.0
155 215 25.0 25.0 25.0 245 25.0
160 21.0 24.5 24.5 25.0 25.0 24.5
165 7.0 25.0 25.0 25.0 25.0 25.0
170 8.0 25.0 245 245 245 25.0
175 15.0 245 25.0 24.5 25.0 245
180 175 245 245 25.0 245 245
185 23.0 245 25.0 25.0 25.0 25.0

25.0 25.0 25.0 25.0 25.0 25.0
400 22.0 245 245 245 245 245
405 155 245 25.0 25.0 245 245
410 12.0 25.0 245 24.0 245 235
415 135 24.0 245 24.0 24.0 17.0
420 125 22.0 235 23.0 22.0 13.0
425 105 16.0 22.0 22.5 16.0 115
430 135 13.0 215 215 13.0 13.0
435 18.0 22.5 21.0 21.0 225 135
440 20.5 23.0 23.0 22.5 23.0 145
445 24.5 25.0 24.5 24.0 24.0 24.5
450 25.0 245 25.0 245 245 25.0

25.0 25.0 25.0 245 25.0 15.0
510 25.5 245 245 245 235 17.0
515 25.0 25.0 25.0 25.0 225 175
520 245 245 245 245 22.0 145
525 25.0 20.5 22.5 23.0 14.0 95
530 245 20.5 215 215 135 9.0
535 245 20.0 20.5 20.5 16.0 10.0
540 25.0 19.0 165 22.5 17.0 115
545 24.5 255 24.0 24.0 25.0 22.5
550 25.0 25.0 25.0 25.0 245 25.0

- 202 -




ct.

]_

S

ol

i

A = Applerte]

Power mat”7}

1

.

pod

I,

)

1. QA FS T4
Phone

I,

ey
o
X
T

—_
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s}tk Power matAl7F s
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s
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ZA23 24 AppleAle

o

T

oF

bol 914el we gebd 5 9] )
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-
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EEE
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£
]
S
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ol
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ﬁ
WES TPse] ARPAA ANF L AAG G D71 %S
BE EFAA 1 B4 sehe A8 54322 Agsar

A=A W% (Conducted Disturbance)
150 kHz =~ 30 MHz
- AR W& (Radiated Disturbance — Magnetic Field)
150 kHz =~ 30 MHz
- ZAMY W= (Radiated Disturbance - Electric Field)
30 MHz ~ 300 MHz

ol=1-g&-H(arc welding)7171& S138l], A=At} WALe] FEZ HAAat YA &
oM ow WSt/ AMESke 717]7 2w 2 7179 AR dE|
SHEE AMSE Aol A HFEH Hu 2 P88 AuE ARt
Ak 71717 Bu 71712 A&8ith o71A F3 7= CISPR 14-100 %=
x3d ¢ ded dxd BE SAYH 2 712 CISPR 119 543t
o g WHe A&t ket

71719 3tAZE dB(V)
F54 B9 MHz —
ZAFH T 3k
66 - 56 o6 - 46
0.15 - 0.50 (23 Fapgel dis] A | (22 TJJrTOﬂ el A
gHoz 74 g4 )
050 - 5 56 46
5-30 60 50
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=

A dB(V)

fFEZAT

= 37
110V 7171

SEEER

iR

46

50

u-
A
N

122

56
60

A4
E7]7]
7 3t

=
9=

]

o
|

a
=
o

I

AR %
110V~ 7

46
50

u-
A
N

110

66 - 96

(=11 sz—u‘%?

56

60

Fo A9y
MHz

0.009 - 0.050

0.000 - 0.14%5

0.1485 - 0.50

050 - 5

5 - 30

3 th2A B4

WA

2Jo] AjEix]o] glo] CISPR

112} CISPR 22, CISPR14-15F

= o} o] 2]

= 7Y 2m F

&
i

5-14 A

B!
ah W o™
| %2 %og

\m = | 2 bRr| R
SR [ SElEE
3 i
5 B B
% 2%
=
w G4
N N
U | | M
KR ,._,NW mwog %o#
N2 m | B| TR
04l | oAl
AR B | B
B0 B0
T
-
LO
= S| o | 8
B W M ,
= | ° o
[@)) o0
- I E

Van Veen loop "

13

48,

bol Tl Aol Zh=7) el

3|

1.6 m ©]

H] 31 :
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¥ 5-15 A1 M719] SHAIgk

T3 9 MHz

TAFH* A B(A/m) (FAAF 3 m)

0.009 - 0.070 69
0.070 - 0.148 5 69 - 39 (H& dFAo=w a)
0.148 5 - 4.0 39 -3 (WY Ao )
4.0 - 30 3
M 31 ZAe A% 06 m FE QLR o] §3te] 3 m AelelA] Fayet

Qb= vl Al 1 m Eolol] F2o] o]

(O =N

S

alo] xom AAIITY,

¥ 5-16 AlgAolA 255 2 Ba 71719 Uit BAd we) shAlgk
R 4714 A7)
F3 9 MHz _z'_;d_,':_%k 5 3 &F T H T3 dB(rA/m)
_ _ 39 -3
015 = 30 (A8 drHow )
30 - 80.872 30 25 -
80.872 — 81.848 50 45 -
81.848 — 134.786 30 25 -
134.786 - 136.414 50 45 -
136.414 - 230 30 25 -
230 - 1 000 37 32 -
. A7 ZAIFA A9 H3BAR
Ael dlH =48 4713 A7 H (dBuA/m)sk A% 1 (dBuA)Atol ¢
HAAN LS g5y
H[dBuA/m) = I1dBuA)— SD(dB)+ CdA(dBm—1)
od71A, CdAT 5HAE d oA AFd A7 WA=}
A74Dm)E 7H LLAYA SHE A7 539 d74 D=2 mE %
© LLA A SA45AR A7e vz v o] & & Ut

H[dBu Vim]=

H[dBuA/m]+ 51,5[dB($2)]
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dBpA/m= % d¥ He} dBuV/m= %3 H Alo]e] @A AL
2,
H[dBuV/m]= H[dBuA/m]+ 51,5 [dB(12)]
HolE $8), I [dBuAlE H [dBuV/mlZ ¥l WEAdx7b obge
ol FojA Uk
0 T T 1 I —— | =
R @sm | T T T I
E 20 a
3 g
s ———— T ——— —|——— —1 - 20 3
5 @10m = 5
k: N I D o 8
5 S
g 1 8
E ———— 1 — — — —|— — — — - - — .20 5
-80 | | | | | [ 1 l 1 |
001 003 0,1 0.3 1 3 10 30
Frequency (MHz) A
a9 5-21 2 HE Hgkshs Wiz}
g Brtzd 2 APTE
FAALZTA7IE Hubsh7|91s 718 2102 1 5103 Zoun A
ol EUT®] il & 918 A @dvixl= 29 5-13, 149} 2t
¥ 5-17 37tz 2 H8eE
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No b g i | ANAEFE
1 Adapter only (F%-3}) CE
2 Ipod only RE
3 Adapter + power mate only (F+53}) CE / RE
4 Adapter + power mat + Ipod mat =4 (£%) CE / RE
5 Adapter + power mat + Ipod mat =4 (L&) CE
6 Adapter + power mat + Ipod mat =4 (%) CE
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B

H

A

=)
RO

At 3E 3

3.

o] o

Z] a1

7}

=
=
o ®E 1

3= 340 kHz

}x2 ¢lt}. CISPR 11

S

N

2, BE7]7]°

=
A=l

KN
=

A

IE15
=

7}

a}

ox

B!
N
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e A

No "otz Hotdn @9

THHX|CHH| ol 7 &&, WAl o|= glg
1 | Adapter only (535} ;’

il

THACHH| o7 &2, YAl o[= <2fE
2 | Adapter + power mat only (F%35}) efi:-\-:ﬂ'_"_"

A X|CHH| 2F 4 dBuV 0|4 oiR U=
3 | Adapter+power mat+lpod matEHd (&) §:'

THHIX|CHH| o7 12 (HTXI,AVG)
4 | Adapter+power mat+lpod mat & (REZ)

THIX|CHH| 2 3 dBuV 0i7 U2

“ilage wah 4 L LIENMWD Dorrasts|

5 | Adapter+power mat+lpod mat & (2/%)

LwintE

C
"
.
-
.
.
»
0
.

EETT T T TR

Fromame i He

. BAME = A E2AH
A7 ZAo A 340kHze] WA

)



CISPR 119 Fx=%g7] 7I&tH o457 92t Van Veen LoopE ©]
g3to] Hu=AHo] sl F 5-12% HAMY WEAIF e A=

= *]
= = -
fepste] melFa ek,

No otz Z2= gt 2%

B R L e e

1 Ipod only o1&

2 | Adapter + power mat only (£55l) o1& ; |

3 Adapter + power mat only (f535}) x| =

a4
44
o
44
| SR
+

THIXICHE] 2 5 dBuv/im O{RUS

Adapter+power mat+lpod mat ‘ l

4 _ o1& i -
SHEY) ;9
TEAIX|CHE| 2F 20 dBUA/mO|4& {7 AS
-7 Fuoe H nxo 42 SAE
Adapter+power mat+lpod mat i
5 P P P X7 | & |

SM(EY) g

7
bl
-

4
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o, ATEA

AMAAB A & g Qo] AeA WEolA 71F CISPR 119 15 1
2, Be 717100 Wi = ddeAt gejdste] dAge A8ska |rhE
B A8 712 AR EEA, AV HH] o7 fiivh A1 =
A& 712 CISPR 119] 2 m 72X <ty vio] A7) F=dF ARk
o8 HrbAd A& 7lFe] FHA 25717dBpA ol oF7F AL d7]

N
N
>
o
2{_1’
1
T
i)
o
N
M

Aae 2 5 FHd717He] AErA o] W
A 7] wjoll &40 CISPR 61000-6-35 WA i1# 3 Holof
Aoltt, CISPR 14-1, CISPR 227} &84 4 low Tga Fr14e=
O & CISPR 14-12 2744 271 & A8 7|28 2 m F= ¢y W
o A7 TR AR A&t slo] v Zlow dAdd

MO pok ot

- 212 -



A 6 & DMBe| 3 EMC A Z=3F 4+

A1 4d DMB 7/} &

DMB®] A= CD +%9 &+
sotal g A 9 ools Al
nooiygozr, U A4y DMBE AFFZASZ  Eureka-147
DAB(Digital Audio Broadcasting)E €stal, #H|HQ Js3}=
MPEG-4(Moving Picture Experts Group-4) AVC(Advanced Video
Coding), 2tl% H3s3sl= MPEG-4 BSAC(Bit Sliced Arithmetic
Coding), tH& 3¢t 57|18 MPEG-29F MPEG-4%5 A9 3sk4ith.

NPAD

—
—_—

Facket
CFESH)| * packet :
L=

He
2y
CrEED)
—_—
—
tream T
Mode
HE
EIVIS]
L]
+ PAD : Program Associated Data c2pd HE ES
* NPAD : Non-Program Associated Data +H|C2 F58 AP BE [r—
« OFDM :Orthogonal Frequency Division Multiplex = GIO|E &4 HftgS _

a9 6-1. A43 DMB AH = 7}
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T
MUl =5 AlegwrS 5 AL, 53] 9]
zZ

A o= DMB AH|2E 9ste] VHF tigel 174 MHz ~
216 MHz(TV Ch7 ~ Chl3)% 8 g3} 129 AdS AFEsta itk
170 AAd YFols g Zo] 1536 MHzE 3719 DMB o] of# <t

CHT CH8 CHY CH10 CH 11 CH12 CHA13
(KBS2) (DMB) (KBS1) (jam) (MBC) (DMB) (EBS)

204 MHz 1,536 MHz 1.536 MHz 1.536 MHz 210 MHz
Multiplex(A) Multiplex(B) Multiplex(C)
496 kHz (Guard Band) 208 kHz 192 kHz 496 kHz

%ol s of gk,

1% 6-2 DMB Ad +4
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e ARAL A4 DMBS] Band T F394 tiele ofeje] wsl 2
o,
% 6-1 449 DMB 55 A% A4
No | Adme F3h4 %91 (MHz) %4 F3H4(MHy)
1 TA 174.512 ~ 176.048 175.28
2 7B 176.240 ~ 177.776 177.008
3 7C 177.986 ~ 179.504 178.736
4 8A 180.512 ~ 182.048 181.28
5) 8B 182.240 ~ 183.776 183.008
6 38C 183.968 ~ 185.504 184.736
7 9A 186.5912 ~ 188.048 187.28
8 9B 188.240 ~ 189.776 189.008
9 9C 189.968 ~ 191.504 190.736
10 10A 192.512 ~ 194.048 193.28
11 10B 194.240 ~ 195.776 195.008
12 10C 195.968 ~ 197.504 196.736
13 11A 198.512 ~ 200.048 199.28
14 11B 200.240 ~ 201.776 201.008
15 11C 201.968 ~ 203.504 202.736
16 12A 204.512 ~ 206.048 205.28
17 12B 206.240 ~ 207.776 207.008
18 12C 207.968 ~ 209.504 208.736
19 13A 210.512 ~ 212.048 211.28
20 13B 212.240 ~ 213.776 213.008
21 13C 213.968 ~ 215.504 214.736
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T3l =44 21 DMB(REALY
o] Aol =

V)9 7=

S DMB ¥ DVB 181 na
3tal FLOZF 9lom F8 548 vhd 19k 2
¥ 6-2 ®utd TVe 7] EXA
TR T-DMB DVB-H FLO
EESHPN OFDM OFDM OFDM
Qualcomm ]
.| System-A(DAB/E -
7] uk 7] 4 DVB-T 71 d o]
uraka-147) N
7%
AW | 3 2EYRE | FHP HARE | 22 ITHA
VHF (174-216)Mi 700Miz ) < (UHF)
=yl o 2 (o
AT (1) R
6 Mz = 1526 R —_— 5678
A | e el 3 LT e
BE AE (3 e AH7bs
AA=ZF [ 370 A915 MHz™ | 978 96 MHz™ | 2070 A2 6 Mz
FRSES 250 kbps 300 bps 300 kbps
Mz =)d <= ~2 1.5 >3
2070
FRERS e 10.5 My 12 M 6 Mi
3 Fohs
ER =
T4 gte] X
@i(; ;;jhr o] 71 (3 A=1600 | ~3847F0] =i
mAhr=z 2A]7}H)
o] -8&A] 7F)
RERE
g c g ~15% 5% 152
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aga ZAHe DMB A8 7|58 2AME A3, DMB A% ok
71ZFo] WEslx 3 YAl TV £217] 44 9 ITE 7|59 d=
A ITE 7|+ H&3les A=dY. 83 v 5 =4 71+ 432
oS ¥} Zu
¥ 6-3 DMB =4 7|& &3
TR EMI EMS
el 71+ S 718 S
ISPR 139 W74 duby
¢ 4 °oT Wr_ "= T "ICISPR 209 &%
o Hgakm ok, WA AFE |
CISPR Sk AlF-A D A
S (CISPR 14 A% Guideol = WA H g% oo
o 9A e R T
EN 550130 tﬂ—_é:/\/?_]_7 7_’3% ohﬂ—xq
o w_j 01: ]fiw " o | EN 5502000 @@
T o7 AHEsha M—J/]‘, g3t 7]+ St g m ol
EN NS (ENTFZE AL Guided = A5 o] ANEAE gl
QA e ROl e
e | TV I e
FCC Part 73¢ sdsts Fa4S AFR(H
o} 5L-NTSC)
A} ol Y]
W79l 4% PSEel sjgeu, o | AN ohd
o | B VCCHARA 7)) == CISPR
=Y | 46 =3 W7bel Test Report ST,
CISPR®] # 3ty FLdgt
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=W DMB A% @3 2 A%s ¥, 5 914 DMB %<& TEA
20051 438999, 2007 140891, 2010el= 2913¢9 ¥4 =

o7 dFHm, ] X% DMB W& WA 20059 1,090
d, 2007 3,323 o rElar 2010del = 10,7209 ¥4 H Ao=
dSEth 2ea =] A de B AW A49/94 DMB WUE ¢
TE A 20059 $0.329, 2007 $27.69 rElar 2010 el =
$139.499 ¥4 & Ao R oF3sH, i A%y DMB @eo] @ A
o7 dFHu, AA olF TV w7 A2 20108704 Az $
Fror A & Aelw T Ank FEQ $1399 AR=E U A

7} AA TS Ao d=H)

245t DMBe} 914 DMBe] @320064 713)e o3 2o,
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¥ 6-4 =] DMB 33 (200680 %= 7]5)

2|4 DMB $1%4DMB
671 (KBS,MBC,SBS,YTN,U17| t] o
AF % ’ e ’ ’ 17H(TU"] ] o)
b §-=2DMB) !
283}
R 200541291 20051591
] ©] )+ & ol
R Bg 711 8] (20,0009 +L A o (13,
000¢])
A& A
o H T 2771, 9.1] 2137}, 6l o] E] 77} H t] 2127}, t] 2267}
] 2 =1}
° 7V 2o}
A A1
Ty VHF(174™216MHz) SBand(2.6GHz)
1] t] © ~-MPEG-4Part10AVC 1] t] & ~-MPEG-4Part10AVC

Bl o
N e

2.t 2 -MPEG-4Part3ER-BSAC 2. 2 -MPEG2AAC+SBR

AA A A 2 F o S o &
7 :ﬂOﬂ;&jl—Xq
L I A 94
A | A AT A ) A B (2006 2
o)
FUE QS ST S0 2 USBE 4
ol A &
ger) 471,94 A 3 FUE e s
1] A o] A 1 B 2 PDA, T A € 7} 1]
JEnag
7F) A} 1009+ 6475 639+

Solq mi wpel 2ol Alg WEo] wE DMB A4e x4 DMBZ
A A5 DMBE o4 AEow dAste] #ag Fasar.

g Alse AR =M FE2 AR TRl AEE dinAlel A,

PMP, FH& #7435 DMBE A1g didez 3ttt
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3E 6-5 AE AF

AAF NAVIGATION

BAF PMP

CA FElE
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A2d B+ R EH

1. EMI

2 EMC Algde At

=z
T

St
% (Radiated Emission) ¥}

(Conducted Emission) 12]311 EMS Al&@& AV A1g = (CISPR 20)

Ao A FEEI A= DMB A& o
7 ITE A8 W (CISPR 24)0.2 A &3t o A o]t}

Bo]-

IR=Eds

DMBHY & DMB<e] & =g

Ag e

Eis

o

1 ol

9|

HO]— /\} ;g

JrA 2 7]7] 9]

ol
=

3} gy

i

Aol &

LB

[e)

n

oo
% %k

SFA

JApES Mg Yo

ol
=

o
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E 66 A7 T2 A

& ﬂ% H]E_

AV24 | ITETZE
i H] a1
A3 &)= 13120 | 22 | 24
WAL )
E O O 2E 7]7]
(R/E)
M _ _
HAEA As)
| =7¢°7° O O Main Port ¥ 2JALE Al
(C/E)
ESD O O 2= 77
S3:0.157150MHz,
RS A @)
ITE:8071000 MHz
AV : Main Port,
EFT/BURST A O ) _
ITE: Main & A&
SURGE X o A9 o7}
S2a:0.15"150MHz,
CS X @) _
CS:0.15780MHz
| Di
E | Voltage Dip X @) AC AYtoqt A&
M & Int. _ _
M