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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 Wwritten in
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 i1s aimed to propose the
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issues

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.

o

AEANBEEAEE, SVSWR, RMS-AVEA,
FATA, WitA, 7EA), LED 23128, 47) A

= |5A, EMC 114, ®71Asa %%,  DMB,
CISPR13/20/32/35, 54171, AR717],  QI¥H,

N B9 o1, F oA -
RSM, S-VSWR, RMS-AV, QP, AV, Weighting
factor, LED lighting, Electric vehicle, EMC
4% |regulations, Standard, DMB,
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 11n 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 WGI1 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 is
recommend in CISPRI12, 1s 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 1its 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 is performed
when the antenna 1s 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 1s 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 in 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
— Vertification of technical specification by measurement
o Survey of International EMI Standards of Grid tied inverters

o Propose of EMI measurement method of Inverters
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=4 = 9 =
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@O F5 = F6 + 4l HYZEHH 2 cm €% #
@ F4 = F6 + 741 <tElY=F¥E 10 cm "ozl #
@ F3 = F6 + 741 =75 18 cm ozl 3
@ F2 = F6 + 741 ¢ty =7¥ 30 cm Eoxl 3
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@ R5 = R6 + 4l HHYEFH 2 cm €zl *

@ R4 = R6 + 4l HHYEFH 10 cm Holxl 3

@ R3 = R6 + T4l HHYEFH 18 cm Holxl 3
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Algegith C5 ~ Cl2 t&3 Zo] C65 TAoRE 72l gQHUYZEH
EEEi=3
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¥ 2-1. Syswr A1E 1A

AN | 94X | ¥ | B 71% A g HX
A MA FoldAe ¥4dA HA(YH, hy)

FlhlH| <9 hl T3 | 7 FEUGEFE 40 cm Holx 3t
FInlv| 99 | Al | F4 | 4 tHUEZ5E +40 cm "ozl 3
F2hlH| 99 | Al | %8 | 74 tHUYEZ5FE +30 cm "ozl 3
F2h1v| & | | &2 | F41 b2 5E +30 em "o 3
F3h1H| <9 Al T3 | A FEUGESFE 418 cm "ol 3t
F3h1V | o9 Al T2 | Al GEHUEEE +18 cm Hojxl X
F4hlH| o9 | Al | 5% | F4 QEHGZHE +10 cm o7 3
F4nlv | 99 | Al | 4 | 4 tHUE5E +10 cm "ol 3
FSh1H| 94 | Al 3 | FAl FHURHE 2 cm "ol X
F5h1V | oW | Al | 4 | 52 QFHUE5FH +2 cm "ol *

F6h1H| 9w | A | 4% | = 713 94 (I9, Al)
Feh1V | o | A | =2 | = 712 9% (99, A)
A HA Fold A9 FA AX(FA, h)

ClhlH| F4 hl T3 | FA FEHYEFEH +40 cm Holxl 3
Clh1v| 4 hl T2 | 72 b RS 440 cm golxl 3t
C2hlH | =4 hl T | 74 FEGEREH +30 cm "ol X
C2hlv| 4 Al | A FAl FEHVUEEE 30 cm "BolX R
C3hlH| &4 Al | | Al FEHVUEEE 418 cm "X R
C3h1V | F4 hl T4 | FA EUHERH +18 cm "ol 3
C4hlH| F4 hl T3 | FA FEHYEFEH +10 cm Holxl 3
C4h1v| A hl T2 | A FEUE5E 410 cm golx 3t
C5hlH| 4 ao| | Al tHYREE 2 cm BojX 3
C5h1V | 4 a| A | A tHYEEE 2 cm BoX 32
C6h1H| =4 A | 8 = 71E A (4], A

Cohlv| %4 | A | 7 | =% 92 (&4, A
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ARAB | f4A | ¥l | B 71 HAe dg 9

A |A FoldAe 4d HX(YHE, hy)

RIWIH| Q&% | A | 3 | A% A% 2224 #2 U2 RE +40 cm Fol7l 3
R1h1V | 22Z | Al | F2 | A8 A4 22%d4 54 QeUZRE 40 cm "ojzd 3
RZ2hlH| &% | Al | 9 | &4 SJHUYRHE +30 cm o3 3

R2hlV | &% | A | 74 | &4 SGHUYRHE +30 cm o3 3

R3hH| &% | a | #% | 72 raUYzFE +18 cm Hojx 3
R3h1V|e&% | A | 74 | &4 JHUYZHE +18 cm "3l 2

R4hlH| 2% | Al | 3 | 74 SJHUYZHE +10 cm o3 3

R4hlV | &% | A | 74 | &4 SFHUYZRE +10 cm o3 3

R5hIH | 8% | Al T3 | FA FEYEFH +2 cm golxl X

Roh1V | &% | A | 74 | F4 SJHUYZHE +2 cm 9o #

R6h1H| &% | 4l T3 | =71+ AA (LEF, n)

R6h1V |2 &% | 5l T4 | =71+ 9AA (8%, n)

A MA FoldA9 A% 9%

LIhIH| 92 | a | 38 | A% A% 9%+ 52 ez Re +40 cm "ol &
L1Ih1V| 92 | A | 3 | A% A% 9%64 52 G2 3e +40 cm "ol &
L2hlH| 9% | i | F%8 | 72 e FE +30 cm "olzl 3

L2hlV| 9% hl T4 | Al FEUEEE 30 cm golx X

L3h1H| 9% hl T8 | A tEuEREH 418 cm Eolxl 3¢

L3hlV | 9% | a | 4 | F4 SGEYRHE +18 cm "ol *

L4h1H | A% Al T3 | 72 RS 410 cm "ol 3

L4h1V | 9% | A | 4 | F4 FEUYRHE 410 cm B3 2

L5hiH| 9% | Al | 3 | F4 JEdEHE +2 cm "olzl 3

L5h1V | 9% | 4 | 4 | FA1 QEYEHE +2 cm "ozl 3

L6h1H| 9% | A | 98 | = 71& 92 (L%, n)

L6hlV | 9% hl 72| = 71E A (9%, hl)
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AXE | A=A | Fol] | W 71% A g X
T A EFolalAe dd 9

Flh2H| < 2| %8 | 74 bayERE +40 cm gol
Flh2v| o4 | @2 | &4 | 74 telvy=58 +40 cm golx 3¢
F2h2H| o4 | 2 | &9 | 72 dy=E5H +30 ecm "@olxl 3
F2n2v| oA | 2 | 74 | 74 by EFEH +30 em "ol 3
F3h2H| ¢4 | 2 | &% | 74 deEyEFEH +18 cm golx X
F3n2v| oA | 2 | 74 | 74 tEayYE5H +18 ecm "ozl 3t
F4h2H| &4 | 2 | % | 54 tdy=5H +10 em "ol 3
F4h2v | ok | 2 | 4 | 4 ¢tEg22EH +10 cm "olz X
Foh2H| o | 2 | &% | A QEYEFH +2 cm golxl 3
F5h2V | o | 2 | 4 | FA QEUYERYH 2 cm Eolxl 3¢
F6h2H | 4™ 2| 53 | =7l 99X (49, 12)

Fen2v| o | | am | - sz 91 (2, »)
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M2 7} QIR A Fald A7 e A SA gk, 1A v 5238
Al oFH A Mupnope™ WEFATE I EE0], Prinne =01 1, 53 99X
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=48 dHve Hees FAst7] flste] tEvke] WAE B o] 5

7t FAIREI G

a) ¢telY 5 : Double-Ridged Waveguide Horn Antenna
(Model 3117)

b) A|ZA} : ETS-LINDGREN

c) T3 11 - 18 GHz

d) &g =37] : 175 cm (width) x 175 cm (depth) x 155 cm (height)

e) Gain

16

B

e

Gain (dBi)

0 3 4 & 8 10 12 14 16 18
Frequency (GHz)
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f) WAL E

ETS-3117 Polar Plot
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ETS-3117 ETS-3117

4
\

| S e A B
-10 -15 -20 -27 5,40 36 -30 25 -20 -15 -10 -5

ETS-3117

R R - 1 0
5 10 -15 20 -25 GF-35 25 20 -15 -10 ) -5 -10

ETS-3117 ETS-3117

o i 0
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ETS-3117 ETS-3117
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Lt FAIRHH Y

a) ¢tHY =7 : Precision Omnidrectional Dipole Antenna
(POD 16, POD 618)

b) AlZA}F : AUSTRIAN RESEARCH CENTER

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

d) <%

Phase Center
Antenna Handle sl

Radiating Elements
RF-Transparent Radome

[ POD 7% |

Ideal Dipole Biconical Antenna POD Antenna

>4

E-Plane
|
]

H-Plane

[oell it sHEl w) ]
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e) WAL E

- POD 16 (1~6GHz)
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4 GHz

5 GHz

6 GHz
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- POD 618 (6~18GHz)
E-Plane

6 GHz

7 GHz

8 GHz

-4

H-Plane
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9 GHz

10 GHz

11 GHz

E-Plane
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12 GHz

13 GHz

14 GHz

E-Plane
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15 GHz

16 GHz

17 GHz
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H-Plane

N
= =
(&)
w I_

180 M

A6 s
e 105 0 _"Fi -

Frequency [GHz] 1 2 3 4 5 6

Antenna Factor [dB/m] 38.9 40.1 43.6 457 475 490

VSWR [1] 1.7 15 16 (15 15 |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 52.6 53.1 53.9 54.4 55.2 56.2 56.6 57.3 57.9 58.8
VSWR [1] 12 |14 |14 |14 |13 |14 |14 |14 |14 (12 |11 |12 |14

[ POD 618 AF & VSWR |

2. A Site =A
a2 A sited] A4S S
Ao A Algo] HPEJom A d ek
Bl QF oAl Aol =S o, vt F4AE ZolA T
a) /\]fﬂzo]-
71 © 10 m oFJA S

- F5AFER) 1 IS 030A(HEH

[y d
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- vl F5A AX Z7] 0 3mx3m (FFEXAR)
A 6x6% (17%=60 cm)

- otg Y
A8 1 ETS 3117(ETS-LINDGREN)
%214 1 POD16, POD618(Austrian Research Center)

- 574 2233 © CALSTAN 10.0 (Seibersdorf Laboratorie)
- Az A77F FHAL HlE 20dBolY FHEHZZ W€k

=% 7] (Amplifier)~= AF-&3FA] &3ttt

[ A1 2FE LH(POD16/618)] [= A FRIVHETS3117)]
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[Center Vertical =74 ] [Center Horizontal =% |

[Front_2m Vertical =% ] [Front_2m Horizontal =% ]
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g

vzl

N

e (Center

= Vertical Polarization

Horizontal Polarization

s Limit

Site VSWR Measurementon OATS of RRA
(Center Location, Base Distance=3.75m, Height=1.0m)

¥
|

1.0
0.5 +

0.0 A

10 1 12 13 14 15 16 17 18

Frequency (GHz)

9
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SVSWR (diB)

SVSWR (dB)

7.0
6.5
6.0
55
5.0
4.5
40
35
3.0
25
20
1.5
1.0
0.5
0.0

7.0
6.5
6.0
55
5.0
45
4.0
35
3.0
25
20
1.5
1.0
0.5
0.0

e Front

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

Vertical Polarization
Horizontal Polarization

Limit
I I I
———
!
I
w0
AT AN :
IAnamL ! ! ) ! b | ! ! !
1 2 3 é 7 8 9 10 11 12 13 14 15 16 17 18
Frequency (GHz)
e Right
Site VSWR Measurementon OATS of RRA - —
Verfical Polarizat
(Right Location, Base Distance=3.424m, Height=1.0m) el L
Limit
- I I
! 1 ! !
| | [ [ [ |
1 2
1 pErn . 1 Al
- iy
——— m
1 2 3 s 7 noo12 13 14 15 w7

9 10
Frequency (GHz)

_49_



o [eft

Site VSWR Measurementon OATS of RRA n —
(Top Location, Base Distance=3.0m, Height=2.0m) xgg;ﬁg?;g?;?;g;on
%0 Limit
65
6.0
55
5.0
4.5
4.0
3.5
3.0
25
20
1.5
1.0 -
4 ~ - pentb Ay
& T AL VY Vova.T

SVSWR (dB)

¥

0.0 | : | x

1 2 3 4 5 é 7 8 9 10 1 12 13 14 15 16 17 18
Frequency (GHz)

e Front_2m(Top)

Site VSWR Measurementon OATS of RRA = o
(Left Location, Base Distance=3.424m, Height=1.0m) e ol

7.0 Limnit

85 1

60 A - \ \

55

5.0

45
. 40
[--]

B a5
z 30
& 25 A

20 }

15 I -

1.0 'n A ‘n

05 ¥ V " gﬂ?gm

0.0 | i T ‘ ‘ } Wi ‘ ‘ ‘ ‘ ‘ ‘

1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 1% 17 18
Frequency (GHz)

SA4A BE A oA Site VSWR =4 3%ke] 46 dB oW E w3 oF
drbe 270e WEANG 14 49 Anng A8 Fe AL & 5 9
th ol dE 9 o] Atk A oulstH, 7|9 ofe A Aol A XA
H AEE 1 ~ 18 GHz Y9 S-VSWR A tiaf ozt ks =
s Aew BAE £ 9l
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3. B Site &4

A site®} &L 3
B site?] ztold-2 Al AV|= EAN A|FHe] VT RITE 9

s dEe] 7]

ki
ox
ofl
ok
_>|“l_'4
o,
il
g%
3
i)

a) N3a%
- 37] 1 10 m oA A
- FAMEgE) IS 030A (M)
- vle Z5A AXx A7) : 3Smx3m (TFExAR)

EA 6x6% (17%4=60 cm)

- Y EZ #417] 1 10.0 MHz - 20.0 GHz

: ETS 3117(ETS-LINDGREN)
- POD16, POD618(Austrian Research Center)
-S54 z239
: CALSTAN 10.0 (Seibersdorf Laboratorie)
- Azel AL FRgeel e 20dBold FRE e Wrel

=2 7] (Amplifier) = AF83x &2

c) A
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[Left Vertical =% ]

% 2-24. S-VSWR 542 A% B A3 A=A
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SVSWR (dlB)

SVSWR (dB)

7.0
6.5
6.0
55
5.0
45
4.0
35
3.0
25
20
1.5
1.0
0.5
0.0

7.0
6.5
6.0
55
5.0
4.5
40
35
3.0
25
2.0
1.5
1.0
0.5
0.0

9 10
Frequency (GHz)
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Site VSWR Measurementon OATS of IST = e
Vertical Pol fi
( Center Location, Base Distance=3.75m, Height=1.0m) ngiégcr]ﬂaﬁ’g?ozgzgf?on
Limit
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‘ ‘ T T T T
2 8 ? 10 15 17
Frequency (GHz)
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Site VSWR Measurementon OATS of IST VericalFolarzaton
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e Right

70

Site VSWR Measurement on OATS of IST
(Right Location, Base Distance=3.424m, Height=1.0m)

Vertical Polarization
Horizontal Polarization
Limif
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SVSWR (dB
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o [eft
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9 10
Frequency (GHz)

Site VSWR Measurement on OATS of IST
(Left Location, Base Distance=3.424m, Height=1.0m)
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Horizontal Polarization
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e Front_2m(Top)

Site VSWR Measurement on OATS of IST n —
Vertical Pol I
(Top Location, Base Distance=3.0m, Height=2.0m) ngi;(;(rjﬂo‘loPgTéSzgf?on
7.0 L,
Limit
[ [ [T
£S5 \ \ \ -
| [ [ [ |

SVSWR (diB)

N
=}
—

1 2 3 4 5 é 7 8 9 10 n 12 13 14 15 16 17 18
Frequency (GHz)

443 A site9} vlHA R BE A AA Site VSWR 4 gLo]
+6 dBolW =& wEeta Atk B site HAl 12 A A3e] o)
7b AA dEpda dlen, o= gdgh dE 9 fFor A H AT

A site®} B site= 12k A A AE oA F4o] 1= o,
SA A TlEas wEeA Xtk wekA 23 SAHA = A
A EAZE HAW Ay e whAbg S A A S
A FAol IPgERom, A FAHAY AA= 7]
Aol §1A1ste] dH o] TS HAisstEE T gl
| 3k =4 A3} Site VSWR FHargko] oF 44dB= 7]1F%kel 6 dB
ojfell EA SR, GHzHl o AFH e WHstes o= Ad

= At

2

Sl 4 Zgstgon, dAestel oF Asle of
71Z)018], OATS o] AZe] gtk 9 AR Aee] JFO &
s =4 Asgrel A siterth thr w7 ZH(Z4 Avig 465 dB)
5oL, JERE6 dB)S WEF e, AP £0S WESHYL

¥ 242 g Ade T4 AL o

GHz tHelA o] EMI 4 & &l du< FAstd o, =l A

o
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Receive Voltage; no Table

o
w

=—10.5cm H

06

=—95cm ]

04

A . A N A M [N A LA AL R
o NV VI N [ VA
SRR IR
o] MYV Y VY \J' (V[

06

Normalized Voltage to 10 cm [dB]
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| 2 3 4 5 6
Frequency [GHz]

a9 2-27. el Y=ol & 2 A el W1l ~ 6 GHz)

Receive Voltage; no Table
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19 2-28. QEEIY Eold wE Al dH e WEk6 ~ 18 GHz)
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AFAE Ag4s 59U o) A B 7k B8se] B AT
At 2Ed B ATAe AUE B9 Zolx] wEFE AM 3
F 276 d@ Bk el AMEE A5 EAT ASE0D)
o FeBA, aem PEel Y& AFFUD), AN BP2A 3
Sk ol A FRe zASNA g WFI, F TR A7 =Y

tfste] Conducted Emission¥}t Radiation Emissiong #H7}ste], 7]&
QPA7] Wy -6 dB, AV 37| the] ¢F +1 dBY 7= #E
o] s BAsHAT. 23 o0& CISPROIA AAIE 7FEA K
Al 2ol 7t Al o] FAIE 2010 CISPR F WGI(A ol E)ell BuAE A
=5kl 1 UEs WRsT AllE CISPR F WG13| oo A=
CISPRol A A AIgE 75X Bt @ol Zol7t vyrE=R 3§ 7|FAo]st &
k& of 7]7]tﬂ§ o2 3&7IEAE AHstA= JLE ?/\]'3}91 A vk
<+ o 43 A flete] 2wt A=Y, 9, , Sk

ol A
FAW AFA dOHE E d AR sl 00 1 22 3
Y190 Zgazeeeds FHddA A FAsg 94wk
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A2 A AC-DC $8AFW A= L PAdE =3 24
274 5% A7

1. LED %9 T7&3 = EMI 8%

7}. LED 7% 3 =&

LED +% 32+ =LA Single-stage LED +% 3] 2% Two-stage
LED 7% 3 2= Y& & drh

Single-stage LED +%& 3|29 2 A+ a3t 2425 2ta
A7l wWZel A 7HAs e e FHES e AT Ui Al 9 E
HAE oA Kslo] 25[W] o] 44 5“&‘7]‘? 61000 - 3

- 2 Class C 123} AE w314 23}
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uv)
o

o
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olgk LED =49 A|71& Zdste= AS oun st 184 BE Two -
stage LED % 3| 2% o]&3tt},

1% 3-12 PFC (Power Factor Correction) ZFo] W AW E] 9} H-
E 7AWEE 23 719 Two-stage LED T+% 329 2= 1}
E}itt. PFC Zgo ]““ AMEH = 98 B4 7S T F2E 7
HE = LEDe A HdF Aloet PWM (Pulse Width Modulation) © ™
7ss T

PFCLH LED Driver

)=
AC Input [T
Source Filter |z

— 7

a4 3-1 719 Two-stage LED & 3] =.

LEDE 7I25 ¥ #Zo] & 9¥S e =9 7|7 A48T 4%
aA 7] 918 LEDY M4E =2 A #rt oldd 4% LED
& sl Ha, 7]& Two-stage LED % 3|29 A§ R1E
= W= A Ao A ~Ed A7 LEDY ok At
vg 3 g ¥iEA RS ALgsof sl ©™ o] Qi)
o 2EY 2o viEstERE V&Y Tw
- stage LED T% 3|2% A 7143tE dAsl7|of ofEe A
2 TAE At A 1w 3-2¢9F 2
Al Z78-8& LED 7% 3= 2 Wifow
312+ 9% Al IEC 61000-3-2 class C 11z}
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o
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TAE et 7]E9 Two-stage LED & 3|29 A& U=
Asst™ PFC Z2kol® AW H | vs 95 o|&3] LED9| e A
e A7FstE R LED 7§ 3=l FAE AWE e wEA 2xpe] A
% 2EHLE HUHor Afste]l LED 5 32o] 7k Azl 7
o] Z %t}

BCM PFC Flyback

"
t ""E ‘Boost Converter

:

AC bripud
Sauree Filler | ¢ 1

o

1. LED =% ¢ EMI 8%
HAY72 F83 e AR =

€ -

Fepdel gol7ba gl W= B

ol

Al 2=E(LED)?] XWH A =%
StS =4S WUkt wAVF R
Hol FAbsE A3, 2&sta W BA V|7 LEDZEW A A = 5-E WAL
¥ 27 kHz A& SFAIAA SN0l 27 3-3ol A1t o] B
AEJAG. (i EAstA T 2 5/20041).
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. EMindused prblems

921012 HXtatEaH Arail(l)

@ =B HEE S0 THEA| I MENT 2 B
oi7tat ol wels BHEE =T
2ol HEstn flE B IR =S Les
Kz NS 2 EEATE
|

FHHEo| dZ Aol 2 5= Fid
A &of Thalkz de| FHUe| YT ord
ol
2=
;

A ER]O)| 215 shut

% 3-3 20049 gt EEdetA Aol A BRI oA FFe EMI i
A Bar Abe.

ae3 ool AzAle] wew LED 2%3AeA MIC Bell (4%
= 320MHz) |

2. LED %7179 EMI &#
LED Lamp Typeel] t3t EMI A4S vl Algstich. o2 Ay}
A W8S ofdel xEsA T

Test =31

Input Voltage 220Vac

Input Frequency 60Hz

EUT AZ]A} PAR Type LED Lamp & B3|A}
PAR Type LED Lamp

SAAE 3.0 m Chamber
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A§4/‘PXﬂ% B3| A} Al
B e
. B | e e
=i ﬁu == A =
iy ‘ L -
lujJ \M\/""W AT : gl AE""'\.“' A ,l"‘\_\l —
o F [l
it r
\v ey 1 wr': : AL ) ﬂ\,,lé"w. I
iy = [ IV VR TE R P

Als A3 PAR Type LED Lampel 74 Power Supply Unit

o A WAl E}= Switching Noise”} AC Power Cableg E3}o] WALy

I AeS & F Udr 53] 50MHz 300MHzol A FCC & &7]A&

g7l dAFw® LEDZYA~®Ee] EMIA3} PAR

Type LampollA @As= 50MHz™ 300MHzell th3t A5 Ao o)k
A7 Has

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

EUT A3|AIMR Type LED Lamp & B3|A} MR Type
LED Lamp
=379 3.0 m Chamber
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—
(]
=)
=
L
N
i)
12
=2
>
oy
Q
@)
c
2,
filo
BN
i3
o
o
N,
=2
>
re.
iy
i
PN
o,
>

s
EMIZ 3 MR & LampolA 24st= 100 MHzol w3k 457
g =7k astth Juig o2 PARFC WA @ F2 LED
Lamp®] 7 PAR®l WlaiA F5 W= w2 o7k B (571
Al 77 g 28)

Test 271

Input Voltage 220Vac

Input Frequency 60Hz

EUT ASIAF W ¥ LED Lamp
SAAY 3.0 m Chamber
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Start 30 MHz 97 Miz/

Ale A3 A#E LED Lamp9 4% Power Supply Unitol A 243
+ Switching Noise ¢ Wi ARE F34 Ao #5511 Utk &
Ab A S 30MHz~300MHz= +4 stal o Wit 2% 59

Network System (5 %38 Al=g)S fsliA AME =&
7F oAl AL lo] S FABUS FUF oAl gk At

ol
-

>
of

e My of

ol
o
k)

fo 1% oft
N

A = )
R

+ Cable ZoJo] W& LED Lamp WAL %7] Al g2}
A B
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- | = M |
JA | U |
Type A B
Input Voltage/Frequency 220Vac/60Hz 220Vac/60Hz
Transformer?} MR & Lamp | 1.0m 2.0m
A.C. 12V Cable 4 9]
FH 7] 7] Transformer
Algdz=A T AT HASE 98 CVCFS
% 3lA Linear Type Transformer A}-&

EUT AS|A}L W3S MR LED Lamp
S 3.0 m Chamber

Al A3 AC Cable dolo] wE A A A7 AlFS 49 10
dB #AA7F YEhyga gtk LED Lampell ®idk Al
Configuration¥#® =9]7} Q€T 27} A 55 A
€ ALFA == 71EF 29 7]7)e digh Al el disiA et

2 a sk,

3. LED %7719 2AAS #d 94 89
@ LED =% 7|7]%= EMI ¥4+ Power Supply Unitol| A 24 3}
+ Switching #52 EMI 1M dd o= +4%.
@ CISPR F 8 &3 & tgo] 879 (CISPR Fo +8 &
& - AelE F3 Ay #HAx)
@ %7 2993l EAEYE LED Lamp® Emission® & of -

| &
g Wwgow AW Ao 49,
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@ Self-ballasted LED LampsDel] th3t &o] A7l 875
st Eje] LED x9eol| oisk EMI 48 offo
=97} F 235t

o [
e 32
L5

4. LED &% 7179 EMC 724 3%
b 2977 #d AR g 72
(1) =) 74

o
L
SE
ol
)
)
rlo
~
o
S
S
o1
=_
@
et
wm
’—O
=9) k1
—
S
Z
o1
oy
S
—_
Ol
iy
|
offl
e
ol
ol

d 7

277 71718 AR e SR R SAR

Limits and methods of measurement of radio disturbance
characteristics of electrical lighting and similar equipment
LEDo] #3t W85 F7iste] LED9F dnk =9 7] oA %A
B Azks e (A B dRA)E BT oy 4
g5 = A7 SAYH 2 AR K 00015/CISPR 15/EN
55015 ¥ A3ttt

(2) =4 2 el -4

(7}) =A5t4 : CISPR 15 Electromagneticcompatibility (EMC)-Limits
and methods of measurement of radio disturbance characteristics of
electrical lighting and similar equipment

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

electrical lighting and similar equipment

1) Self-ballasted Lamp (47FHA %) KS C IEC 61000-3-2 2005
HAs] EAEA e 3 e ¢ gl
Hed BE F71HQ Qa9 398
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3) FAUHE A=A}

glom At =v 7oA A
L

A)E o=, KN 159 K 00015

o KN 15/K 00015/CISPR 15/EN 55015 59 44 vF= A
AN EAYE 2 @Ae BE FAsht K 000159 %
B LEDI® HEHts w7152 4AYste] LEDE o] &3t
9 7178 ve 2977e PR dea g

(4) K 000158 A&7+
7h A &4
® 31 Aede Hagk
Fo W (kHz) #Hz# (dB)
150 ~ 160 28
160 ~ 1 400 28 ~ 20°
1 400 ~ 1 605 20
ATl wpel AAHoR i
(W) wFal A}t
@ Ade
¥ 3-2a - ALdEApo A o] HFE] A} A gk
- A ZE dB(V)?
= ¥l oI
T e 457 T

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

* A F3<(transition frequency)d| A= F& shA zko] A L&F T},

> 50 kHz ~ 150 kHz9} 150 kHz ~ 0.5 MHz®] F34 #HelolA @Azte T4 54 Z7tol
wel HaH oz gagh

¢RI W LATzgr)7)e glolA, Fak4 )9 2,51 MHz ~ 3.0 MHzoll A @] A #kS =353k
73 dB(V) St B E 63 dB(a)oltt.
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©
X
QL
.
_>‘4_,

F 3-2b - FapAtel Mo W}t Ak

_ A ZE dB(V)?
=32 g9 MU — =
FAF W Milz TR, AZ
0.15 ~ 0.50 80 70
0.50 ~ 30 74 64

P AA TN E W dghe] HeH

® Aol B
% 32 Aol @AM Bal At DA

= SHAZE dB(4V)

= L2 a MH —

FoAF W Milz T e
0.15 ~ 0.50 84 ~ 74 74 ~ 64
0.50 ~ 30 74 64

Z AAHoz 7HAd)
F2) Ao} gl FERE=(IRA RE) dYEs 150 Q 9 d9RA
= (ISN)E& AHEste] Zgt Bel @8 Fredt

2
i?L

plake

1) 0.15 MHz ~ 0.5 MHz® F3k5 telx o] SARS Fao 42 S w

(th) WALE = A 71A7] 48]
D 9 kHz ~ 30 MHz F3 9

F 3-3a WAHHEE ARG A Rk

Z=g2 g4 F3X AAHo| i3t A ZE dB(pA)?
MHz
2 m 3m 4 m
9 kHz ~ 70 kHz 83 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°

FAA Fapl e FETE Tl W dAgS e
b Fupgel Uid 2o we AHHor Fag TASUT @ 7
oA, FIk4 19 2.2 MHz ~ 3.0 MHzol| A ¢] &HAIZE-S 2 me] 7 $- 58 dB(A), 3 me] 7
$- 51 dB(1A), 4 m2] Z5- 45 dB(uh)°] T}
¢ Fuge) gg4 Fkel wel AAHer FUheh

A=zm71714 3
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@ 30 MHz ~ 300 MHz 3}

- K 00022 (CISPR 22)°] 10 dol HAlg ®Wyo] ue} A%+ =

Abe] AR =3F AR AE

¥ 3-3b 10 m& =AHAT A 30 MHz ~ 300 MHz th< o] =A}
w3l kA gk
T35 M9 MHz T-HAFA A dBuV/m)
30 T 230 30
230 ~ 300 37
w A FagildE e &9 A gke] HeH.

- 30 MHz ~ 300 MHze] 3k thejolq K 61000-4-6 (IEC
61000-4-6)°ll ¥ CDN= 0]%6}@4 A= FZol & 3 ¢ TAA
g WEskeE A9 % 3bE WS 9 low gk

3 3-3c - CDN el 93 e 3r= ehabd et dAA.

- H
Tk S MHz F-A5A A% BV
30 7 100 64 - 5472
100 ~ 230 54
230 7 300 61

o] @olgre] A gAT),
A Fobel weh AAAH o Bl

_71_




(2}) sHAIgE A&
D LED #x =2 =25 = 297]7)

LED fx= S5 287175 & 3-3acl Fo1 A 9 A
o FHAghE weboR ko

by 8] 4 I ¥x3)
ot 7] WY WxolA ot rel AEME 9 miXE Wxel o] 3}

o] @d fFyE @olxtl kg r] AdE Wz ogs WA H)

olojyl Mo w wrAX 1 A uAHr] oko g H AdE F Ut

A7 WA e

100 Hz ©]%e] FoFolA St #d e, FUEE
2 3be] MAAE SAfLS whetof st

G 29717 #d AR WA 74
(1) FWit A
o K 61547
Ak 29 717 - ANANAGY WY LTAG

2 %A 2 e 74

o T AZA : IEC 61547 Equipment for general lighting
purposes — EMC immunity requirements

o EUT4 : EN 61547 Equipment for general lighting purposes
- EMC immunity requirements

Q) tAWS A=Z27
o K 61547, IEC 61547 % EN 61547 59 4l A]

s F= WA

74 BF 595 K 6156479 49 EFo LEDol = A gHct
= BFES A4St LEDE o] 83 21

T

g

N

175 e x=17]
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Fob Fekel thEw g,

(4) K 61547/IEC 61547/EN 61547¢] 35 71+

= AT AlolE el Atk ey A, AE3e
Aol F4 mEE gopop Ak 1 olfi AWFT FolI AojEHRE
b ws o gAY AR FAREs 2] gl

(5) K 615479 A& 7]+

(7hH BA7] ¥ (K 61000-4-2/IEC 61000-4-2/EN 61000-4-2)
F 3-4 A7 WA-FA A e A

& A Ae A
71sH A + 8 kV
HE=uA + 4 kV

() d=pst AR A (K 61000-4-3/TEC 61000-4-3/EN 61000-4-3)
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% 3-5 HAAIEAIN A A A A 9] Al E .
& Alg g oA

80 MHz ~ 1 000 MHz
3 V/m(F¥Hx)
1 kHz, 80 % AM, A&}

(th ALF35271% (K 61000-4-8/IEC 61000-4-8/EN 61000-4-8)
i 36 AL Fas AV - Ao AF .
= A Al EE
AN Fa 50/60 Hz
Alg g 3 A/m
(2) 7] w2 F=dHAAd (K 61000-4-4/IEC  61000-4-4/EN

61000-4-4)
¥ 37 A7AE wE A
b Aol d g 918 dxtol Ao Al e
AE o oE
+ 0.5 kV(peak)
5/50 ns
5 kHz

Z 3} 8k

rE

2=

F 1 AEAS A G AL 3 mE
Aq&EE= whxjo vt A 83}

2. Nzl A3 set-ups WASHA

EASTA

AlolE<

ori-
=

8 4714 W ey
45 AAskaol A o)

e F
1w
(N

Al g,

Al e

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

71710 i = A8k b=t
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-9 A7A wE =N

* 3
- 9 - =Y aF ddTdAte| A Al g,

5 4 A g
Ale g + 1 kV(peak)
I A FAAIZE 5/50 ns
HHE Fakae 5 kHz

() Ak A=A (K 61000-4-6/TEC 61000-4-6/EN 61000-4-6)

- AC#® 9: CDN 801-M1/-M2/-M3
- AE AE A& ¢ F3 FU(CDN 801-5)
- HabEE AS AlolE L FRE FY

3-10 AAad =g
- AEA A MG 9% BRpol MY AFEu,

5 A Algl g
T I 9 0.15 MHzell 4 80 MHz
A3 7 3 Vr.m.s(F¥ %)
H 1 kHz, 80 % AM, A&}
Z22(Source) Yy~ 150 Q
F - AzAY ALYl wpE AAdolrt 1 mE ZIshs AoES 7R AL
A&l vl uk 223k}

F 311 AARAEWA - - EY AT dddatel Ao A,

E A A
Z3 99 0.15 MHzellA] 80 MHz
NERE R 3 Vrm.s(FF¥lx)
e 1 kHz, 80 % AM, 4d 3}
R B 150 &
T - AHgehE B9k T dAEA G 7176l disirE AeatH SETh
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F 312 AASAEWAE - - =9 oF el A,

5 4 REIEE
Ty 9 0.15 MHzel 4 80 MHz
’\]@ o 3 Vr.m.s(F-¥ =)
S 1 kHz, 80 % AM, H& v}
a2 Yy E s 150 @
T = AxzApe] Aol e "Adel7t 1 mE 2HEE Aol S 7 AL
e nele P i U -l

(Fh) A A (K 61000-4-5/TEC 61000-4-5/EN 61000-4-5)

- 53] A(H)FB2xe} 53] B(-)E27F ACHGIE ] I=gk( 90° <}
270°)¢} A= W (0°)ol 17} ook Fhl.

F 3-13 AA - 98 mHF A gAY AP,
Alg
Al #
5 A IS 871719 SHAA W77
2 57 9o} ERE

H-%1 7] 7] < 25 W > 25 W

3¢ dlo] e} 1.2/50 us 1.2/50 pus 1.2/50 us
Al g

- gFelzt 0.5 kV 0.5 kV 1.0 kV

- 2l HA 7k 1.0 kV 1.0 kV 2.0 kV

(Ah) A Ast 2 =AAA (K 61000-4-11/IEC 61000-4-11/EN
61000-4-11)

T34 Agdet B eAEd - 9w ddusielde] Ag H,
5 A A1g 2
Ak A4 30 %
F7 10
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3 3-15 AsHst B A8 H - Y wF dddAtel o] Al
5 A4 Al g
AL A 100 %
7 0.5
(o}) AgWs
At -sol &3t

(6) K 615472 Ald7]+& A&
LED x=97|7]9] 45 AAA 2g7|7|=2 o&F
(7h) 6.3.1 A7 WASE AL (LED HZ g A7 A AT E3})
I 3-16 9H47] WA BLol gk Age] A
K K K K K K K K
A () [161000—[61000[61000—|61000—|61000—|61000[61000—[61000—
4-2 —4-3 |4-8 4—4  |4-6 —4-5 [4-11 |4—-11
As71%| B A A B A C C B
() M FE5E
F 3-17 A BEFA @ APl 48,
ANE )TN AsrlE
N A=A K K K K K K K K
B30l el 61000(61000/61000[61000[61000[61000[61000—|61000—
—4-2 |—4-3 |-4-8 |—4—4 |-4—6 |—-4—5 |4—11 |4—11
LED# = &
A B A A B A C C B
(th) =" 717]

77 -



¥ 3-18 ZW 771 tisk Ajde] A&,

A )y A=
71719 K K K K K K 61%00_ 61%00_
3] g 61000[61000/61000/61000/6100061000/, 1" |, "]
—4—-2 |-4-3 |-4-8 |—-4—4 |-4-6 |—-4-5 | _ i
X1l | ¥12
LED =
FAE = B A A B A C C B
1 717]

. LED 97|79 KS 39 H23% EMC 134 - LED 7lo|=&
(FZFEFZ=H3])

(1) KS C 7651(1¥ ¥ W43 LED #x)
(7hH A &R 9]
AC 220V, 60Hzol A Al&3= 60W olste] dut 28 AWE WH
g LED# o thgt tda Adsol g Aol o
A E e} LED #x27} o %

o o
i
2
¥
=2
NZ b

(1} EMC %+
@ KS C IEC 61000-3-2 A 7127143 (EMC) - Al 3 § : SHAIgk
-A2E  xs AR A7 dEARF 4 16A o3
@ KS C CISPR 15 A71A71 A4 (EMC)-29 7171/ 71719 A
N2 s SAYYE 2 S A%
RS dRAG S AU FEAR

@ KS C IEC 61547 - O =9k A

R e e R = T el R < O R I R A B M R B
#=dd WA EFD), A A g, dAskdst-exide A

=
EE g A9
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(2) KS C 7653 (i1 % 4% LED 571+)

LD

AC 220 V, 60 HzollA LA =+ s LED 25 % LED
aAE Fdow Abgste AWt =HE wiYdd 9 143% LED
71Tl b Aol B 2 AR oiE A

(L) EMC %%

M KS C IEC 61000-3-2 A 7|27 A& (EMC) - Al 3 F © A%k
A2A iz AR @A) F 29 16A olap)
@ KS C CISPR 15 #A7]A71 A FE(EMC) - 77171/ AH7171¢]

A7) s ZAEE L 249 BAG

e BRASS AR FEAR
® KS C IEC 61547 - OA AU A

SRR WA, AR g WA, A4 A AR, dE
£ BF=dd WHEFD), A4% A5 N4, A43sh eaee 4
WE WA A

o

zd

(3) KS C 7655(LED &5 A9 53§ Ane)
(b HEH 9

olyd

A=At AC 220 V, 60 Hz ¢F =9 DC 250 V ©]&t2], LED
Eay gz HEH= A FEdA(olst AME)] b A
ol BE a9 ARl WiE .

(1}) EMC &+

@ KS C IEC 61000-3-2 #7271 284 (EMC) - A 3 & : 3 A7) -
A2Ad 1 a1x3 dFe] SAIG(T7]9] JEdF 4d 16A o]sh)

@ KS C IEC 61000—3-6 ®7|271 A F4(EMC) -A3F : A gE-A16
4 0 MV 2 HV A A& g=iste] BAp A gk W7t

@ KS C CISPR 15 #7271 A ¢4 (EMC)-28 71 71/ A1 719 4

A7) g ZAWE 2 24 A e wRAALT 7]
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PR WA, A gaE WA, A R A, 271 e
% ek A

-

(4) KS C 7658(LED 7lZ2% % H<ts7])

(7h A &% 9]
AC 220 V, 60 HzollA €A8 == W#3d LED %% % LED
A8 FYPOoZ AFREE LED /F25 779 LED Rot5 79
Aa Aol #gk o5 A digh A

o b

(\h) EMC %+
@ KS C IEC 61000-3-2 7127143+ (EMC) - Al 34 @ sHAgk
-A2d s mxs AR SAFCI71Y JdEAF dd 16A <38
@ KS C CISPR 15 A71A71 4 &4 (EMC)-2=9 71 71/wAH71 719 A

712471 al S 9 S ARk

RS gRAGE AY FEARF
@ KS C IEC 61547 - OA A9 A
AT WA, dxg B3AE A, A A A", A7
y=d4d WAEFT), A&y A= WA, A A e

e WAd A

e/l

(5) LED %9772 KS ¢=o] "3 EMC 13 AEZY

(7h A71271 s A1E 0 KS C CISPR 15 ¢Jste] 3
- A= FS dx A9 kHz ~ 30 MH2) ¥ 714 % AF
(9 kHz ~ 30 MH2)%HS Atz 9IS
- 30 MHz ~ 300 MHz " 919 wAbgal= 2011 1€ 1458 A
|37 =2 gk 9.

(h) A71#71 WA Al 0 KS C IEC 6154790 2]ate] =3
- AAZIA WA, AR BAF WA, AR A AE, d714
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2} CISPR Fo] 5% - A& &3 23

(1) Modular approach for LED lighting systems in CISPR 15
LED 74\3:1 /\]/\Eﬂoﬂ/q Dgoﬂ q.]%]. .ITIL73 742. H]—lﬂ—l = 1:41
VDE(54Y 74 7]#)¢ Dr. Kloska’} Black boxAl &g ®HOS
Hate] 2010 11€el] NS & AR 20119 = Lol A
= T v "ol CISPR k= F3]olA AldHEs &7
o] A= 20119 % FAOZ Aot At 1 9t}

o
T

h

S

o]

=

(2) Additional requirements for self-ballasted LED lamp

3212 Self-ballasted LED lampsel] #& W8S F7isiAtan 4
NCol Al AlQtatada, 3]fo]A o] o= & CISPR 159 54 # ]
Self-ballasted fluorescent lampE XEE <72 Self-ballasted
fluorescent lamp= W73s7|= stk =% FAelA LED <«
7F wkA e AlFel el = A7) Self-ballasted LampA H 4

9ol SRS AL 45 9

=

30 MHz ~ 300 MHzE 1 GHz 7}A] &4sl+= W el
(AENOR)eI A At st ot JAES obA] ol =9 HA| X3k
A L= o7t FHU+=dl CISPR F Secretary <1 Mr.
Ton Almering (Z#2)olA 300 MHz o]Aol A 72 ko)
A=A 1 Akgol o] AE WSSt HlE s EATE
Aol ofHthal oAS FHste] 2014974 = FDIS7F v e7] 3
Azt g,

(3) #H<* CISPR F WGIAAME WALAY A8l AldTar5 d A9
Q. o
o
o

==,

1

HU

f|rt

70

(4) @A IEC 61000-4-6 ¢ CDN< Hto 230 MHz7HA] &= <l
7F & o 9dvh 28y CISPR 15914 = WA A WHoe=
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Termination Impedance©] 3L

34 30 ~ 300 MHz ¢ 3o disl =9 7]5-<
a4 SN Atsr] 98l JTF 7F vh=
= CDNE (Coupling

Emission)-M3& %S wh

)

Decoupling
s Fo sterlgE ol

0

O

CDNell o]3t 45 WAlstal = o= A AHE

CDNE®] 8 3tehr] |

Parameter . Value
Asymmetrical impedance Z: - -0
the EUT part . 150 Zopr.

Fhase angle = 257,

Mode Impedance®]t}.

Symmetrical impedancs Iz s 100 o+ 20 0,

the EUT port,

Telerance of the transducer + 15 dB

factor Including gmsss.

CDecoupling attenuation . = 30 dB

¥ Asymmetrical impedancei
Symmetrical Impedance+

Receiver part

mim

.

=K

Reference

ETE)DJ EUT

= X

%

™ A
I_';-:na:-cla_l “d
EQR&?&RM!m 5 '[
[

\
"

o

£
=

Coupfing network

|

|._:.~:..§.§..’E... Mot lsalating material

e

=200 mm

<

CDNE¢| +%.

2}7] CDNE& Teseq (91 dx=k3}t

_82_

)

Network

Common—mode
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t}. LCL(Longitudinal Conversion Loss)g iL#dof ¥ =% o} x| o
sl L AE7F AmemiyaZt ]9 A71E s o7l wisl CISPR
B o|%o] LCL¥% dAd2E ®esir =oskxtar AQtste] o] k&
wolZol7|2 kil F7F Had FiES 98 & ’\] N= wENA AF
¥ CDE HH°lE o] TASK ®H A v‘??’ﬂ AT HET &
gote] Aglznts He] HEF CD A& 04]7%?0]3 CDV+= 5714
F2l 2011 5¥e AAHT dFgolt}. ol "?45]1 & 129 159 Teseq
Abe]l W& WHelA 3+ W'Y 9 Round Robin Test ZAIE =9
& oA olt},

v 2F 78 AR 2L AFAE Al 25T ALY

(1) CISPR 154 EN 55015041 WARE el Ald 395 30MHz~
300MHz= 3&tal loi} FCC 15 Al Al WA Fsl AldS
30MHz~1GHz7HA] =388tar Qlorm g o]o] tate] arefsto]of g

(2) K 615479 Alg oA "id F&Fd dislA, =7 7]7]< 9
I Afol o] AlolEo Hole AxAVE e HolE AMEehA &kt
H 3 m o]ojof gtrheta Ao ed HAAl AE A o]
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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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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_AVDif. RMS-AV QP Dif. RMS-AV AV
0972 45 1 -133 76 -112 01
2916 32 05 25 32 6.7 08
4860 486 0.3 25 30 86 08
5.804 82 49 81 27 -118 186
8.748 -10 5.1 82 14 718 16
10,692 2 05 -4 o7 45 1.8
12636 28 13 T3 1.8 6.1 18
14 580 18 11 86 33 71 22
16.524 18 0z 4.8 1.8 -8.0 14
18 468 48 16 49 12 72 15
20412 48 06 67 22 74 12
22356 306 11 586 22 -85 11
24 300 24 05 -53 28 -39 17
26244 T 1 G4 16 486 28
28188 08 0.5 78 22 6.3
REF. REF. REF
Terminal Voftage Teminal Voltage Terminal Voltage
AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
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o8t e W 1400 10406/ 100
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Freq [MHz] AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Dif. RMS5-AV_QP | Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV
0972 25 01 895 39 -14.0 02
2916 68 ik 58 1.7 -10:4 06
4 860 6.8 08 68 32 88 01
6804 58 11 67 20 122 02
8748 -1 21 7.2 18 -122 01
10692 58 14 8.3 18 28 01
12.636 -3 1.2 7.0 3.3 -101 0.3
14 580 24 08 £9 38 95 0.2
16.524 8.7 09 7.7 22 -101 0.3
18.468 -4 30 87 34 -11.6 01
20412 54 12 96 3.1 -111 01
22 356 49 12 8.6 35 -11.8 05
24 300 15 &1 9.9 32 -121 0.3
26.244 -10 02 9.9 31 -12.6 03
28188 08 04 98 55 118 01
Electric Tool[1) Electric Tool() Electric Tool(1)
Termind Volage Terminal Vokage Temind Vokage
AM Broadcast ON AM Broadcast OFF Shield Room in Lab
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AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq (M 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 -2.1 02 9.6 | -18.7 D6
2916 8.6 36 -85 52 -183 0.2
4 860 83 35 83 45 -1386 03
6.804 8.7 1.3 88 43 -131 02
8748 112 54 96 53 -124 02
10.692 -5 07 78 41 -129 03
12636 82 09 83 48 -162 02
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16.524 1.2 25 B.7 ¥, -135 03
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20412 B66 18 78 &4 -130 05
22356 £8.2 12 -5 42 -118 01
24.300 33 a7 a1 34 -111 02
26244 08 02 15 4.3 111 03
28.188 -13 01 a7 38 -10.3 03

Electric Tool(2) Electric Tool[2) Electric Tool2

Temminal Voltage Termind Voktage Terminal Voltage

AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
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AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq.
[MHz]|  pif RMS- | Dif.RMS- | Dif.RMS- | Dif.RMS- | Dif.RMS- | Dif.RMS-
AVY_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
Electric Tool) Electric Tool(1) Electric Tool(f)
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AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
3 5 S
BT / T I il
| i 15 —(Fl]
o TSI It y 10 — ]
i WL DT T il “; i Z T ‘ ] misaie)
Il e ST DAY ek ‘ | 0000045000000 P08 B0den-Bsdee-spgan - P-ACOPLE]
5000 040 000 0 A 040 S0 0 OO0 :mo—mec TR mli =Rl
-0 ] T
\ 13 0 =
4 ) %5
oy 3-11 =9 #19 FSdgy Alg A3




=halCL)

AM Broadcasting ON AM Broadcasting OFF Shield Room in Lab
Freq.
[MHz]
Dif. RMS-AV_QFP | Dif. RMS-AV_AV | Dif. RMS-AV_QP | Dif. RMS-AV_AV |Dif. RMS-AV_QP | Dif. RMS-AV_AV
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68.04 37 08 140 6.3 -12.3 21
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1. CISPR & AER A7l 7€ 2 AHE 24 24
7b OTS A##A4 &3 3y a7+ &5

CISPR12 5.2.2%°] ALSE (Absorber Lined Shielded Enclosure) A3
Wi ol 7)ol Qlthk. ALSE Test& A dst7] fstoA = OTS
(Outdoor Test Site) AW HI Z4H#AAE 71d AES 873t ATt
BF AlEaE 913 OATS, NSA A1E W E CISPR16-1-4¢l Reference
Data’} A9 Holx = Ao whsio], CISPR120+= ALSE A3l 4
gt Reference Datat= A= oj# YA &
olof], 2009 9¥€el zZ&x ZgolA PH CISPR F 3]l A N380
7o =2 AQFd ‘OTS Correlation Test Method'®] H7} WHS A7)
A gkt

o

4. OTS ZaaA 54 ¥d 47 W3
%

(1) Outdoor Test Site®] =z
Engmel:{;dpmnl 1
pasitioned on normal
from antenna mvdpnin:\
REa

Centre of 30 m radius

/ﬂear area
10,0m+02m +

/Amenna

Radius 15 m min

19 4-1 Measuring site (OTS)
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CISPRI2 52113 AItd OTS A& A =& 17 4-13% 2
of NP Aeaet v Aol FHHEE VIEo® HA 30vH
R ool HdAbsh WAL Aejrh gl BEEE Aol dAlskofof g
o Al AFEE = SAVIV D R S 71718 Aeaks 2
o vla & Wl fAxd = Uk A dFS = 7 Ue BEL
A2 A= =A o E sk fleke] Ald Ad/Fel= 59
Haes SAsor I 79 HFu 42> AeArt SA s
obd AEfell A HAlEofof At 9 FE2 A=A WALE Al9lst
A FdS 2 A dAxg A VR HA 6dB ol Aofop 3
ot

(2) Absorber Lined Shielded Enclosure? %=1

ALSE A &S 93 =748 CISPR 5219 OTS A d& o] &3le] A
S Ay} ALSE AldFolA A& Ay AlojoA FATAE 7FAoF
gk, ﬂz‘ﬁ’% e ﬂ“ﬂ‘-’jﬂ 2 Fo A BAF Ve R FHAa

(3) Antennad =74

—_— 'l
100m+02m 100m+02m |-
(3,00 m+ 0,05 m) (3.00m 0,05 m) I
- > -—
300 m+0,06m
(1,80 m £ 0,05 m)

N

a9 4-2 Antenna position to measure emission (Vertical polarization)
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10,0m+02m

100mI02m
(3.0m+0,05m) (3.0m +0,05m)

13 4-3 Antenna position to measure emission (Horizontal

polarization)
eIV = 19 4-33 o] Asa oW or UE7|Y Y¢S 7
Fom Agiel Am3 ogxe AN, 7 24 AN FFA
o SAES FHY FHoE WASHA AlFS AAtooF ddth 10m
WA A 24 b Fol AEAYL Aa wiehwozie ohel
AA FA7FA 3.00£0.0om= &M, 3m¥ A1 ¥ 1.80+0.0om= St} S
B = 10mY AlE Aol bHVe] & i e e AdE 9

2HE AEake] o5 A 71 7HA 10.0+
< 3.020.0om= gt}

O

2m A 8te{oF &, 3mHY

o. OTS A##A 53 ¥y 47 2%

(1) Site Attenuation &% W'j

a9 4-4% Site Attenuation S-S 9% EALEE HE L 9
A AlFH el Antenna®l FAF9 Eol7b ImZtE = Transmit
Antenna®} Antenna®] FTAHF =ol7F 10mH <! 4-F 3mGBmw <l A
% 1.8m)7} ¥+ Receive Antennas A8t} 22]3  Transmit

Antenna°ll A% Cabledl+= Signal Generatore AA3}il, Receive
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Antenna°ll A% Cableo] = Voltage ReceiveES 43t}

Transmit Antenna Receive Antenna
10/3m
» 3(10) 7 1.8 (3)n

Coaxial Cable

WA Z}Ze] Antennadl AW Cables 3 3ta, #3¥ Cablex
Straight Through AdapterZ o]
Signal GeneratorgE &%} Al7]3 1 HbU|Z: Cabled A/l 2% Voltage
Receiver?] A ® At #&S et A3 Ao A S Vdirect
2 A3k}, o]o]A], Straight Through Adaptere] $1Z% Cable
sto]l dld Antennadll AZA3stil FUSkAl Signal Generato
7] Voltage Receiver?] At #S 2=t} °] 5 Vsite® A3t} Aozl
2ol dek #e olgstd, 1 AE Fotal, olEF A Transmit
Antenna Factor®} Receive Antenna FactorZ2 X®HAS 3} Site
Attenuations -3t} = ‘SA = Vdirect - Vsite - Transmit Antenna
Factor - Receive Antenna Factor'®] <=2} o & AXtate] -3k}

=2 A F9o] AL Signal Generatord =¥ kS Noise Level H.U}
] & Receiver A4S =5 AAstoof s, A FI5 9

A% e FAA AYstelol @,

it
>
=
ofo
ol
25

=
il
offt o
N
2,
>,

{0

0 of\
1 A
O

(2) Recommended Site Attenuation Data 37} 23}

otef ¥ 4-5v 27 3met 10mHMES A&s 459 =3 2 4
Antenna®l 4] 2] Recommended Site Attenuation Data®] OTS A& %3}
Metal Ground AlgAS =43ste] w23 (Shinichiro Itoh,
Tomonori Hasegawa, Akihiko Nojima, Hitoshi Tsukahara, JSAE
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25

20

19 4-5 Recommended Site Attenuation and OTS Measurements

1% 4-6 Recommended Site Attenuation and OTS Measurements

———Recommended S.A.

———Recommended S.A. + 4dB
———Recommended S.A. - 4dB
— = Metal

@ OTS Measurements

N :
N /“—\ /\

N2 NN A A
/ @ o\

N, O 0

./ '\ */ .
SN

0

35

30

25

20

100 200 300 400 500 600 700 800 900 1000

Frequency(MHz)

(3m Method , Horizontal Polarization)

‘ ——Recommended S.A. —
——Recommended SA. + 4dB
——Recommended SA. -4dB —]
,\ — =Metal
I i ® OTS Measurements —
A\ i
AN A
|\
NN ~
: AN
AN\
~ —e ‘, \ \d
o AN\ //
> ~ 7 '/
Ty )
0 100 200 300 400 500 600 700 800 900 1000
Frequency(MHz)

(10m Method , Horizontal Polarization)
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25

Recommended S.A. —
Recommended S.A. + 4dB
Recommended SA.-4dB  —

\\ — = Metal
10 \ ® OTS Measurements ]
5

20

0 100 200 300 400 500 600 700 800 900 1000

) Frequency(MHz) .
19 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 | —
A \ — =Metal
20 \ \ @ OTS Measurements —
15 \

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 committeeo]| 4] A& st A3}b)olt}, Aotd WHo g =A% OTS

A& Aol Site Attenuation Data® Recommended Site Attenuation
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Data®] +4dB oo #x&&
E=%3F Site Attenuation Data:™ Aot
= AT}

-
g @ % o1&

gtol sk 4= 9Jt}. Metal Ground Siteol
% Site Attenuation Data®] +4dB
= E3le] AletE Site Attenuation
|8 2 37 e HEAds dFetith

(3) Recommended Site Attenuation Data
obel ¥ 4-1°+= Half Wave Dipole Antennas A}-&3te] 217 3

3
2 42 Antenna°lX E=%3% Recommended Site Attenuation Data®
el At} Site Attenuation Datat™ Moments WS A &3te] At
= Alttste] == glvh ALt ’\] 85k F4= duk Ground?l 7
Hl 2 -& 359 ‘:7443 2.0¢10 %2, Concrete Ground¢l 7Z<$ v]&-#
219} A8 1.0%10 °2, Asphalt Ground?l A% H]Hd& 229 =

& 601072 %839t} Receive Antenna® *°]E 1A3te] 10m

off 1 =A3 Z-$ 515MHzol A Null FrequencyE dA 3921, 3m
o = 275MHz, 585MHz, 890MHzoll 4] Null FrequencyES 343
o]#2gt Null Frequencyol A& 24 Errorg WAAZ|ZE Null
Frequency T3] +25MHz th oA+ Site Attenuation =7l A
Aleletivt. 3£ 4-2, 4-3°1= 3m™ 3 10mR oA =3 Stelvel A T4
3l+= Null Frequency®} 1 3o 4 9] Site Attenuation #tS YERU
At

_XL E f rzi o o ‘i?i

¥ 4-1 Site Attenuation in null frequency band

Polarization Horizontal Horizontal comment
R/hl1/h2 3m/1lm/1.8m | 10m/1m/3m
fm (MHz) AN (dB)
480 - .89
240 - 3.54
560 -11.25 -
G610 -11.34 -
365 -14 97 -
915 -14 .95 -
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¥ 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
25 1558 26,78
40 13.85 24,64
45 12.2 22.82
50 10.57 21.2
60 7.46 15.93
70 4,91 17.2
a0 3.18 15.49
a0 1.82 13.66
100 Q.47 11.88
120 -1.65 9.3
140 -3.03 7.01
160 —-4.54 5.06
130 -5.03 3.84
200 -5.05 2.65
250 —-4.37 0.66
300 -4.8 -0.81
350 -8.48 -1.04
400 -11.43 -0.12
450 -13.23 1.72
00 -13.21 4,25 ++ 1 0m distance null
condition
550 -11.6 2.7a
BO0* -11.02 -1.74 *3m distance null
condition
550 -13.61 -5.1
700 -16.28 —-7.29
750 -17.63 -8.78
200 -17.29 -9.44
850 -15.57 -9.28
GO0 -14.5 -5.43 * 31 distance null
condition
8950 —-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/h1/h2 3m/1m/1.8m | 10m/1m/3m
fm (MHz) AN (dB)

30 12.48 23.49
35 11.33 z2.48
40 10.38 21.59
45 9,58 20,79
50 5.89 20.07
60 7.83 18.87
70 5.9 18.06
a0 5.97 16.79
a0 4.8 15.33
100 3.69 14.09
120 1.88 12
140 0,43 10.22
160 -0.91 8.73
130 -2.01 7.41
200 -3.1 6.22
250 -5.42 3.82
300 =1.07 2.18
350 -3.14 1.14
400 -35.98 0,53
450 -9.92 0,19
500 -11.07 -0.18
550 -12.21 -0.91
BO0 -13.07 -2.05
B50 -13.56 -3.38
700 -13.89 -4.63
7O -14.37 -5.64
200 -15.13 -6.32
850 -15.97 -6.65
00 -15.58 -5.59
950 -15.87 -B5.52
1000 -17 -5.36

2. OTS 4#aA 54 ¥y 47 248

ALSE A@4E AYsta = U AlgAo] glo] =
EMC 54 3718 9% Aggoze 4§ /bsiol sivh
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3

N
>
Me
1%
re
-

7} AAE2 £F3 8 A

715 stel WSyl AR MA@ Al s b, AR A,
T|EAN e X3 gor uEE AAH AFe 2HA Az sy A
T8 AES AT AAY AE JhEe] dade] agEo], WAvlE A
Folld A&7 nase] auvtE Azhe] WEyE dojutar gluh AR
M= 2020 2AVEA HSEE GA4S 9% W Ba g 2o
Hel, d7lsda 59 5449 dFer, 27 b7 AF 2=
d FEA s Adste], 20139704 19T 4 e @A A
© IAE ZHFoRA I TRAS WiZtsk AT

a7 dE FARD A7IAE AR gk e vy RS FA
ow Zs] o] Fojx grom AR wW|AR|AALSL ZupFAbo] A 2009
doll AF SA1E ol Fer, ZaE Hbsel e 2010d0] A% =
AlE TR M=k 20109s VIR oR GM, AgelEd, =
oM 7] Asare] A B FAAES TSl oldl w74,
<o, = Tk A B AniAe S BRs= T A7IAbEA ALkl
BakE Zbetar ok wulE duiAbe Ak, 24, GM W9, CT&T,
ADEHZ HREH2~ FolA 2010958 A7 Asx A Ads &
Fotar 1 el ¥akE Zhskal v

=l oo w Rl e "k Hesd R Ve 245E
At AA Ads I S AT Ade AAstel 2 A

AT o], ool mF B A=e} THE 9§ =7
ENEERE Ld 7% vtest AulE BEEF AFE QTHT
95he] T A= 20104 7ol Ul v)H el

A7 AER Az NEe e en, 20114744 AR5 we
5 otA 7| HAAES, 2012\ 71A] bAH A & A

M FEA8S wEa EER2eS 9stelAE IEC, ISO 7] 7l

_ﬁ
¥ R T

N
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A g %%8}04 A7) AME, F2 AL A4, 2
TREZ, /wit 29, BriNa 5o e

. s 2Fs 4%

ISO/IEC 7]+& ISO/TC22 Meetingoll Al AsAE H7]7]& ok
Al HAFshe Aol 9t en, SC3, SC21olA4 1 W88 FHF3H=
sFATE ISO TC22 SC2194 27019 Working Groups &
W, WGlAlA &= ARz, abgebd 2o duyA A4
of, WG2elA = A= s 2 AuA 2] 54 o] st
ATk ISO TC22 SC3 WGl A= 14712] Task ForceE +
™, 2008 o &= “Vehicle to Grid Communication Interface”&
gk V2G CI& 38kt o83 &d5s Fdte] 9719 ISO £+
AASFATY. 1 F 8F2 KS (71%5)= A=A

2 AFAAM = [EC/TC 69914 =951 I+ Ex +
Aol AlZbgk kS WA= S Al&He] g ®xF2 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)S HE £43te], EMC 124 A|A astaizt
Fias g

o AEA 3 W&
(1) IEC 61851-1
IEC 61851 690 V ©]3}2]

F ug A AHIEC 60038)2 1000
V oolstel A§ A4 o3l A

7] AsAs Fdske A A9
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sl — o} r = [

Z¢a g _r.l 2 e @

T sl ] E 1
e M Ao "
BAE 2] /
ol el

14g, 444

g A ok T ER

EVSE

2 47

A gA)

48, 28,
0§ 27, obyEY

EVSE

-10 BE 42 -7A9HE 2= £2¥ ANER EVS aF d4
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ofy
2
Br

A7) A5 AZe

EVSE

, B 4 T WA gLt A A8 7k st

IEC 61851-1 %<9 /MAHIAES 93 Meeting= “TC69:Electric road

vehicles and electric industrial trucks’ol A A|&H o2 sy glo

9 Meetingol 1= EV connector and inletg €3+ A EF0]

WA F7F Ak =, Plug/socketi= IEC 60309-1< Vehicle

connector and inlet< IEC62196-1<S W& A& Attt AltdE +

8 W& Alo] g 3= AYEE ARESto] Ao fdeAs A
gad AEE 37 st 29 4125 7R 9 AYEE ALE

=14 BE AZ24%AS dvEWden, 19 4-13

A4S e e, 719 4-142 2=3¢ BY <
o, a9 4-16= EE39 C¥ A4S HEH

odh

ko

y
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1o
=

2 C
24 e v
t}
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T 8000V dede AR IMohm HE 7Mohm ©]4S Q-3
FAAFE 025mAIA Al 35mA AAE a7 deh A R A
F B3 Fuh2 IEC 60364-4-43, 4438 A Az 2 dWAE IEC

60664-1S WE =5 53

[EC 61851 23 3ol AA7] A EMO) 3 482, A7
W/ (Immunity) Z Z A (Emission) #4< 49 stdoh. A&7 WA 4
AL A7 wAs fste] IEC 61000-4-25, T3WA YA S ¢t
o] IEC 61000-4-35, & HFE=W2E WS fste] IEC 61000-4-4%,
AR WS fste] IEC 610004-55, nx3 WAdS $3t9 IEC
61000-4-13<, d¢7st 2 =34 dS 9lste] IEC 61000-4-11<, 37
FYHE E FJFE 98t IEC 61000-4-27¢ W& HAS FAHA
AAZEA S fetoAM s dFdde wE uFixy WES 915k
IEC 61000-3-45, A%x #3dl(Conducted emission)e} WAL Z3)
(Radiated emission)& $13te] CISPR 11-225 w& AL #4339 h

(3) IEC 61851_2

IEC 61980_1 ¥+ TC69 meetingol A 1996\ =0l =27} A] 25|
20001 =9l (Electric vehicle inductive charging system)ol] #3F Z
2 Partlold LRkl @ 7ARNS ST o] 2010 9€

IEC 61980_1 ¥+ 1¢HolA ¥33 v HZF24 (Inductive charging
system)E A AR dWHAD A|AFY g gARRE, A A A
(EMC), 7' % =214 =
7] FALENEHY e FAAIY U, SAAY U Tol wete] 7|

= gl

!l I=E)
=ota glom, & A= F8 Ad7]H
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Inductive

|
|
et S S On-vehicle |
Charger | Two-Part | : Charging |
(off-vehicle) | Transf{me}' . Equipment I
1 [ ‘ |
| O : I
| Power | :r— 71 | ' | Power T—]
" Conditioning | ! ! ! Conditioning
gg‘\l‘gr Circuits Primary | §H‘ % ‘H g ESecondary Circuits I Lpatis
(optional) _ i . ‘ |
‘Parto;'""f_"F_’a_r-tof ! s I
lInductive | Inductive | ; O ——
¥ iConnector Inlet ‘ I Ly
Charger | S S S I-.»| Vehicle
Controller e g i : Controller
(optional) :/" o f__\___ [
I
Inductive Communications I
Coupler And Control Interface |
(optional) I
1Y 4-16 Inductive charging system
AHA ¢l A7 WA (Immunity) &4 2 A3 % H-S IEC 61000
= MELRSE v AP AxAbel odte] Fum, Aol wE XA
= 3N 7IFEe g Vsl A ok gt VIFE Ae 759 Ay &4
AzArel A A ol wASA Wt 4HE wH /F BE A
d T A= TIE Adk wdEiH, Al g5 5o AEE AE A G
£ f7 S0, A9 Aul e BA%E % Datad) WakE FusA
e AHE wHT J1F Ce V5 wnHoR £A8 WAAA
L, HAE Eol ot AAH o R BAstAY, o5zl A3t A
= dHE gEn
Ao JAAE NHF T v FF e Harmonicsol WA
< 7FA ok 3, HA4 QFAMEE [EC 61000-2-28 T8k oF st
ek AgEyd WSt AdAsH(Voltage dip)et A A (Voltage
interruption)ell W/3& 7h ok Tk 10ms &<k 30%°] A st <k
Fd 71s°] 7l BE % oW, 100ms &< 50%9] At Ast &<t
S 7] 71 CE W 311, 5s B9 95% o] el At sk Fot
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TH 7wl 7w CE WE stojoF gtk ESD  (Electrostatic
discharges)= H2A +/-8kVe ZHA WAy} +/-15kVel &7 5 W
Aol 7]#BE whEslolok &twl IEC 61000-4-2¢ whe} g ]ojof 3k
T}, Fest transient bursts Al @2 IEC 61000-4-4& utz} s,
4 2kV7F BkHzol WwHEA S 7HAIW, 1 o] QI7F & Ao 7I+EBE
7FA okskt}. Voltage surges™ IEC 61000-4-55 whg} A dstar, 2kV el
TEREY 1kVY AeRE=9 1.2/50us AAAA 7l CE 53t of
stoh, WAL o] A Al gl IEC 61000-4-39) whe} A sjslar, 30MHz
T 1000MHz ti92 1MHzel 9AIZ 3V/ME 178ty 7]+ AE W=
stefof st 10V/ME Ql7tete] 7] BE whSslo]oF gkt
AAgk WA Emitted  electromagnetic  disturbances) A] oA &
T dEAo ofgk WAE 7= IEC 61000-3-29] A=73l Al%
S wen, 495 93 @A %2 CISPR 145, A1de &
165 wak A8 o} 150kHz ~ 30MHz THOJ‘A Radiation %7
Zo Qo™ 30MHz ~ 1000MHz W2 10molA Quasi-peak Ho =,
CISPR 149] A¢t gto = CISPR 162 7|9 = ¥7}sttd. Harmonic
sl = IEC 61000-3-29 =3} A At}

e}
3
37

B E2 Fd Ao BAFE IEC 60364-4-435, FH¢S IEC
60364-4-4435 wel FrietH, JFol o 7] A I HE=
IEC 60364-4-41°] 4113, Bl Fl og 7] FHo digh Ro=
[EC 60364-4-419] 41385 wE ZS AMSATE 9Fe] =4 Fiof
gt HA = IEC 60364-5-549] td#4S we} Fasta, H7te= [EC

60439-1°] 8.2.43% el Fsto] A3Ygiry,

Al kel ogk A o] hEd AL IEC 611801l Fst
of 1§l 4-17914 FA3 ASH B A FlA, B C AfA 242 A3
sttt Class 1 %2 FH]+= 2000 Vrms<] 51534 AEERE AYs 3
& 3stH, Class 2 %3 FH]+= 4000 Vrmse] 3 & E =< 2000Vrms<]
AERE A 18 a4, Class 1&2 FF 3% XLH]J A 3]zl v
Go HAHAY 32 7= 4000 VrmsZE A &gkt 1.2/50us®] Impulsed]
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Inductive
Charger
{off-vehicle)

Test I Powelr- .
Point Utility Conditioning
wan Power Cln:_uits
(optional)
i
Inductive :
Coupler i
B
I

Part of
Inductive
Connect
or

—— ————————— —————

Inductive
Inlet

On-vehicle
Charging
Egquipment

Test
Point
iic!!

39 4-17 Inductive charging system dielectric withstand test point

o] gk A e [EC 60664-15 wet 35 R=cA= 6000V 2+ B =of A]
= 4000VE <¢l7bsly, IEC 61180-1° 3 Alg skt A A
a9 4-189] A HelA 500V D.C. Ahs 1 ol A7ks o5 43t
™ Class 19 &H]&= 1Mohm ©]7, Class 2 &H] &= 7Mohm ©]/©]
| |
Inductive e flr e e On-vehicle I
Charger .Two-F’art | ! Charging |
(off-vehicie) i Transformar | Equipment I
| V
i | : |
Power : ‘r 777777777 | ‘ Power l
" Conditioning | T | conditionin |
LAty Circuits Prlmary | ‘H H‘ ! Secmndar Circuits 2 |l
Power (optional) } : ! i |
_____ EEEE : |
] i Part of | Partof | |
E Inductive : Inductive| I
harger i Connect | Inlet | | Vehicle
Chassis \ Loor I | : Chassis
i | i '
; b A i B i | Test point 3
Test point 2 T | RO
(Chassis | | vehlc!g chassis
Test point 1 ground and _ } F o
(short mains) transformer ~ Inductive I
core) Coupler | !

138 4-18 Inductive charging system insulation resistance
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Hojopgttt, FEFHd A= IEC 609509 5.1% 0 ot A
2}

Aol A= ofoF sk, <

Table 4-4=

¥ 4-4 Touch currents

: =1

A4S [EC 60050 A4S E4Mse) A}

olo] TEC 60950 #A|A]st= HWH © 2 Touch currents =4
- O

27817 spolof w),

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

3.5mA

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

3.5mA

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
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3. IEC 2 #3 AEA EMC 71F9 Aldwy 4
7t EC 2 #F4¥ AFA EMC 7€ 4 718
UN$¢] #5x EMC ®7+¢ ECE R.102 B3t 7|92l 71&d &
sk A FEFEE 713l O A AE A7 EMI( A AL 2 EMS
(WEAE)S TS ‘?H—% Zateteitt. 18y 7st" ECE R.10
T4 &% EMI AlgW¥2 CISPR12, CISPR25E T83t = WA H
St

o]z dt}. ol EEZHI TS 7HH AE Ao ek AlgHEE 2 7]
=9k M3 Ao 9= CISPRI2, CISPR2S RO REE 11 =9
A

det DC/AC Inverter, 12 A& DC/DC Converter, 52
v = 9 d7] Aps kel distoi A= HEL o] A= o
gt & Hdox = 7]ES AsA EMC 4SS 3etslal, o]

G4 T 9 ERE A, ondm 9 47 AEAE 99

H. 71& AE 29 EMC 143

EMC 42 gvle] 2t mpe} dAsk dxart o Fe gle &
Ay Al e FA vl EMI 4%, F25E Azl
AR F4sts ZH7F 43S A wigbs EMS fA o2 4
Folxith EMI 7142 EMI = A 7] 721 CISPR(F A7+ A3 5 914
3])ell A A3 CISPRI2 2 CISPR259F 28 252 EMI +Z0] glo
W, gkl KN413 2ol f§ =7b5e] t4d¢ EEC 72/245, 95/54,
2004/104, 2005/83, 2006/28 o] Aol EAlstH, UNe| A3 ECE
R10.3, ©l9] 7} vetse] wre 14, g4 2 A8 74 559 t
U3 FAEC] EAFTE. I EMS FZAL A7 ISO(FAFF
3719 7F A3 1SO 11451, 11452, 7637, 10605 5¢ 23, 39
KN41# o] f9 H7FE¢]l A% EEC 95/54, 2004/104, 2005/83,
2006/28 52 FFAo] EA3tH, UNo] 743 ECE R10.3, ¢l2 7+ &
ol W= A, gA 2 AR 1A T59 vde A EC] EA

\l moO
I

O
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@k oW e FASE 7 U wx Al 234 lge] Aelstel, EMI
FAS Agablols vehd wi QAME 7 9L stefstelof sk o}
8 F3 ek mepd Aol olud F4e FUsARe el Fab
231 glom] old] wheh EMI 4] A7lel A4S #4821 CISPR
A0 B4 Hojd shn vk 4a4oE APH UN 4% CISPRE 4
& T AL WAT glom, FRE Tl Be Uehso] CISPR #4S
WEE% 5 glek olo] ® AT ME CISPRIA] Ho] =ofEn gt
AEA A% A e

. A% EMC #4 5% 84

(1) As=F EMI +4 9 8 &%
) 74748 59 9] 98] (CISPR)E 20084 396l 34 4%
HoE 98te] AAg WALE A sk CISPR259] 33 /A S w1tst
Rom, 20099 3¥ol= Aol A A= dAkste] ofgh wE
7] BEE 9gk AR WALE gtk CISPRIZ] 62 A RS
sttt o]&  CISPROIA & CISPR/D/Working  Groupl
CISPR/D/Working Group2E& <93}, CISPRI129] 7z 7)<tz
CISPR25¢] 44} 7MAtS 913 #4S ssta 9l

g A4 FA5ol A5 FRHE @9, FRE AR4EAS
7o) A5 Adol AH FAF sHolstm Qe FAlst @, 7] TRl
sty g AA BATA A, foARR, ANAA, e ¥
s Sog wEg A A v A A5H A5 FEL 9
s AW AE e "Bagol aTHe], WA FFolA A8A
wEge 1R A7e] WMas Aoy Y} o= s)Ee BE A
st eat TE FAo| AEAT 1 F REE A4 soluE @
A7) AERAR WA S ol Wrp AM BBy 0 A S}

- 123 -



3 T543F Ha otk oo CISPRAANE Aol WRe] uwpgl x53)
EMI #7385 7RAstaxt b 238(20101d) 102l m=r AlofEel A 7H
¥ CISPR 3]9oollA] Fdztoll HA oF 117159 257 ] HA&E7HE<]
o] JRACHS =9kt 9¥ o= CISPR/D/Working Groupl 3]2]7}
Al CISPRIZ2®] #H7] WSk flsto] ‘Abeate] Wi-dadxloes
st ARk A7) 2 AR 71718 AATE e AATNAE A, A7
AExRe] EMIC ¥ EAK S ‘218 35xF WGL wBolA 44 =2
M Te] AlEeR =t o]FoiHu. Fd CISPR/D/Working
Group2 3|97} €& CISPR259] #+7] 7R Qb #lske] 2009d &
ol A o] =9 AFEY, ‘CISPR259] WAMAIE Al ek = ~EF ] 91X
ob 4, A7) AsAke]l EMIOl 33 A

EFo] o]Fo] Mt} o] T M7 AE b g HPE S

el =oetvlE slen, vw, 5d A=, o] F5o] " AT
HE-S- T3 3t ATt ofg o A = CISPR/D/Working Groupl @}
CISPR/D/Working Group2°l 4] &3t 252 EMC 234 #3+ F+Q

71ed Wes FEERE Avfetast ok

(2) CISPR129] =}7] 7|AtS ¢k =9 AL}
(7h) AsAke] dFdAiQRo® Feske G 7] 2 dzA 7]
71 #AAZE = AA71A S
o A AAH A A LA AsE Adste WHES
CISPR14oll A A& & A A
- Wy Sd Aladow dEgy Add AsEauh wie] Al E
S 5323, o= wHy FHAREE F71 A= A
- "Fig 1. : Method of determination of conformance”2] “L¥ ol
HiE 2] 12 EE F7kstAe ARt
- 532 o= wHy T AladoE Ay A4dE AsAt
U & 9lske] 150kHz ~ 30MHz ™49 & CISPR14 72 XZ=wAL

Alds AHE & AS e Frhskabe Al

N
off

g
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25

20

-20

-25

ol Al xHE A ALSE  (Absorber lined shielded

enclosure) 7} 3 NSA (Normalized site attenuation) 3 7}H
S vHluF7F A= AQH

- CISPR129] "5.2.2 Absorber lined shielded enclosure (ALSE)

requirements” 3ol A ALSE #H7FH 3 OTS (Outside Test
Site) H7FHol FA#AAE 7HAH ALSE H7HH 9] AES 3§

St e
dukzA el AHE 7Hx OTS H7FHE NSA 7+ 3= AE
o AS ARt
Antdl AWS 7H OTS H7FHe= A EHolA g Fig
I1 ~ Fig [45 ALSEA S H7F whHow AL s AL A
?l_
| L[ 1]
——Recommended S.A. i —
~—_ —Recommended SA. +4dB | | |
——Recommended S.A. - 4dB
E’\g\ \\‘\ ® OTS Measurements T
™~ 1\\ N
~_ N
NN
\\ \b\.\\/—o
\ — \
()
\‘%\}\’;A
N
v/\;

30

50

100

200
Frequency(MHz)

300 500

23 4-19 Recommended Normalized Site Attenuation and OTS
Measurements (3m Method , Horizontal Polarization)
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-10

-15

——Recommended S.A. H—]

——Recommended S.A. + 4dB

/1)

——Recommended S.A. - 4dB

/
/]
/

/

® OTS Measurements

°\

/,
/
\Q)\(\

AN¥/

30 50 100

200 300 500 1000
Frequency(MHz)

29 4-20 Recommended Normalized Site Attenuation and OTS
Measurements (10m Method , Horizontal Polarization)

25

20

15

10

-25

——Recommended S.A. H—
——Recommended S.A. + 4dB
\ ——Recommended S.A. - 4dB
\ N
) o ® OTS Measurements
°_ o ™
[ ]
T~ ‘k&
I~ \
\‘\.\1}
\ \ [ ] \‘
‘PL{'\
[ 2"CJ
~— oy
\\
\\
30 50 100 200 300 500 1000

Frequency(MHz)

I3 4-21 Recommended Normalized Site Attenuation and OTS
Measurements (3m Method , Vertical Polarization)
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35
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——Recommended S.A. + 4dB
25

——Recommended S.A. - 4dB
20

L]/
/

N ® OTS Measurements
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(
° \ \.\\\
0 ® ‘\\\\
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; \\ QNP
\ A
10 N
-15
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Frequency(MHz)

I3 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’?] & &9
e AAE AL 3
- Zk=o] EMC 7]%o] &% ‘EM  o]4 ANNEX D¢ #%9

oS =714 %

- Model®] th&gdel m& E}o St Q-’Ffﬂ 284
ou 11 F749 7|Eoe] B

o A+ Ay}

- ALSE (Absorber lined shielded enclosure) E7}H S 5 o]
TS VMK EUTS A AsatsE 4835 Alds vl 3
7hek A dEY I E W& Z Aol e 2E

- QA9Ael AHE 7 ALSE (Absorber lined shielded
enclosure) H7FH 3} NSA (Normalized site attenuation)
7hHE BaBTL SAE A 7|EF oguE FEI L
12 B AFs MYt A8 =5 E 3

5

N
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- Agidel AddE Awate A=A AsE Aldste WRE
CISPR14°1 A A sfabi= A¢HE ‘Currente] W&ol wE
4%, E/H Field®] Al w2 W3}, ‘CISPR14-1°] gk
WE3ke] v HE' Fo] dyEo]Aof gl Fofsto], A

o] 7] MeetingAl M 75 Eeeto] A=st7|= &
- "ANNEX D Al Aol &g A o] =747 #H A
of st ot obA AF =rtol= F8Aol Ul 7
&

AdA FH & As 274 ¢

rel ok
EURIS )

() A7) AEae] EMIC) #3 EAHE
o CISPRI12¢] #H71A& 2 EMI Al8-& 40km/he] €7 &HZolA 4
3 st Ao #3F Aok T3t o
- H++ EA5 = Hybrid AFsAke] A7 RH= dybd o=z S
Al Hd 74872 Ho &
WEA Tl A X oo} T2 FW =e S AdEHI W
H3] At e 2 Hybrid #Fs k2] 4 $ole olge ZHE
3Egek= Aldo] o]Fo] A AS It
o SAE J551-159149 Ald Fo4E 9kHz ~ 30MHzolH,
CISPRI2¢1 A+ 30MHz ~ 1GHzel®W, AM Fa4 thae
0.15MHz ~ 6.2MHz o]t} wekA 150kHz ~ 30MHz T35 i<
o 5 Off board receiver®] H 5o thal o &
o A7 F3 EE7F FUMetE Aw ol#gh HEQ AP g
stojof sh=Ao tig o
- CISPR259I 4 Al¢tsl= EMI AlE wHEe wdfF, adste
HEE 9% wHos RAH3
- CISPR2591 4] #ltal= RE 9 EMI Alg WS A 3 4

S Aok g
3t dol9f 513.18 A 'feeder' 2 F 73 3719 WS A3}

G, o5 wolrt ge JqME AHEA? gvhd ®

s 2 A @
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o At Az

- 150kHz ~ 30MHz 35 dl9oll A Off board receivere] X
o digt o]+ CISPR/Hee W& HEZ Zast BA=Z
ol st & AL 8FH 3

- 3o &of AREel WE o SAH 9 H
2 72t o9 Yu|7} Z4zbe] ofm
o 75 AYE AMEst7IE . ¥ AIRE Groundel] gk
&0l ARE 2 AZete] B As o ol

- CISPR 259 ¢+ 'Component’ &°]¢] E}
&to], ool CISPR 120 AlgEE fol2 Abgst= Ao
tiste] Aztstal x47] m”HoA EE 3 AS =9 3
IAF ZAY ZE #gE ok Motore} Controller2 2]
sto] =93571E et e, Working Group 3 AAd s}
of =972 & wE el Ak w=o] sHr|R st

- Working Group 32 "=, 54, 9=, =522 754

(th) =18 3528 WG1 m®ell A CISPRI2 4 =9 A%

o CISPRI129] 5.2.1.138¢] ‘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.’® %3 & AL A<t 3

o A+ A}

- 'Ground’ & 'Earth’' 2 &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.’= & A& =9 &

(2h) 20099 )& " EolA el CISPR25 =9 Aba)

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. = % &
g AS At F

o CISPR25¢] ’'A.1.3 Attenuation measurement results’ &3}
'A.14 Average measurement@-g #|A & AL Aok s

o CISPR259] 4439 ‘For the limits given in CISPR 25 the
appropriate average detector i1s 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 1s
the linear detector defined in CISPR 16-1-1'2 %3 3 A&
A Qr

o CISPR25¢] 4.43°] ‘For the purpose of this standard either
detector may be used, since the pulse repetition rate for

internal combustion engines is above 10.’< A7 & AS At

- o]%& ‘RF absorber may optionally also be applied to the
floor” & ¥ &3+ AS 5 &

- linear average detector= linear detector® W7Z3sIA= A<t
< e =77 et ool eony, dF eHE
FHE ALEstE oAM= AR FHE usto]of S
Aol HAT F S AA I

- oJ&FLS 7] Meetingol 5] ‘RF absorber may optionally also
be applied to the floor' & ¥ &3= AL A L3 ke 7]
A AR2A AR A Ak F AL Q%
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N8 ARE AT
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= =S YHAA7I= HolE9Y HA IS @Wow ma%
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I 52 FuFA7171Y AA B 2 gssH e AlE MRS
. FoH5 £4 K
Fol #4717 (MHz) (W) 4 L
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,
[¢)
16 (Peak) 0 % dsiy cycle
GSM900 830 - 915 ;r(Peak) GMSK PM 217 Hz,
Ton = 577 us
t = 4600 us
893 - 898 PM 217 Hz
PD 0,8 (Peak) TDMA ’
C 925 - 958 50 % duty
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 ps
CW -
CW and PM
IMT-2000 18852025 | LRMS) QPSK 1600 Hz,
FM - 50 % duty cycle
1(Peak) o duty ¢y
Bluetooth/ PM 1600 Hz,
WLAN 2400 - 2500 0,5 (Peak) QPSK 50 % duty cycle
PM 1600 Hz
IEEE 802.11 25 — 58 1 k PSK ’
0 a 5725 - 5850 (peak) QPS 50 % duty cycle
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¥ 5-3 2" A
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= 2= o] =
o magg | FEF GG =9 S :
%:EH T1_7]7] (MHZ) (W) LZO“I }\]ﬁéi}
GSM 330 - 915 1 (Peak) GMSK A
WCDMA 1922 - 1978 | 1 (Peak) QPSK A
RFID 9175 - 923 | 1 (Peak) ASK A
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A4 3

PM 217 Hz,
50 % duty cycle
PM 217 Hz,
50 % duty cycle
PM 1600 Hz,
50 % duty cycle

=
(W)
2 (Peak)

=
2 (Peak)
0,5 (Peak)

(MHz)

FA5 09
880 - 915

1710 - 1785

1850 - 1910
2400 - 2500

g FA47]7]
GSM900
PCS
Bluetooth/
WLAN
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AoE 4gH7] wRolh A% Aol AAH Age] P52
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F (-10dBm) XZ oz 3388 YA AA A3
EY BAV|E F&) gelshd A2F o g2 CWol H|3te] AMAI S 9] peakX]
o 1 -

I T

Vop=28V Vpp=51V

Vimaximum rms = 1.8 V
T 5-12 Akl AM AlEe] stz Algde] Aol
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i Agilent 16:43:57 Dec 4, 2008

799.580000 MHz

-15.34

Trace

Agilent 16:47:49 Dec 4, 2003

Peak Search

fitten 10 dB Next Peak
Next Pk Right
Next Pk Left
Marker
800.000000 MHz (G

-10.51 dBm
Pk-Pk Search
Mkr > CF|

More:
1 of 2

\SCRENOS8.GIF file saved
CW2ls

Agilent 16:50:12 Dec 4, 2008

Peak Search
He]

ftten 10 dB Next Peak
Next Pk Right
Next Pk Left
Marker |
793.550000 MHZ Min Search

-15.23 dBm |

Pk-Pk Search

Hkr > CF.

More:

10 MH; 1 of 2

01

#YBH 100 kHz
File Operation Status, A:\SCRENO61.GIF fil

QPSK(3Msps)

a9 5-13 "HEAE As

Clear Hrite|

2. QPSKamsps)

3. QPSKemisps)
Max Hold|
dBm |

Min Hold|

WUBH 1
Typa
F

Blank|

Agilent 16:48:12 Dec 4, 2008

9 dBm Atten 10 dB

800.000000 MHz
-5.46 dBm

IF file saved

Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search|

Mkr » CF

AMA %

Agilent 16:52:05 Dec 4, 2008

ef 0 dBm Atten 10 dB
P

Marker
800.800000 MHz

#UBH 100 kHz
File Operation Status, A:\SCREN063.GIF file saved

Peak Search

Next Peak;
Next Pk Right.
Next Pk Left:

Min Search;

Pk-Pk Search

Hkr > CF]

More:
1 of 2

16QAM(3Msps)

) E
Al E

\L

o] 2w

i Agient 16:46:03 Dec 4, 2608

Ref B dBm Atten 16 dB

Marker
799.280008 MHz
-14.23 dBm

#UBW 10

QPSK

£3 #47] Z48d

eak Search
Next Peak

2. 160AMavspo [EACHERIGHE

3. 16QAMGmsps)

Next Pk Left

Hin Search

Pk-Pk Search

16QAM

Measured Value Measured Value 1 Msps 1 Msps
Amp.:-1119 dBm : -10.39 dBm
80%, 1 kHz oy —Mm
e .
mp. : -15. m mp. : -14. m
AVew DV Ao {470 4B bt 368 9B ]
9 5-14 WHEREAE 2159 Amplitude H] L

1

93



) 4505 dB 2 7Pg A3 QPSKAlEE A7]7F E9ou 16QAM Al 3

68 dB Zradt ot 1 Mspse] A-$ole A gAY
P A5E EIE BT QAMS WHETe] WZa} 948 FA6 Wl
SK Walo] Agd WAez B 5 quk F, ukbie] 7

>~
N
rr
>
%
~
1o
8"

Zo] Wiglz Qld] Az A7|7F CWEY 4539t QAMS M5 9]
TR F] wel W] wite] sAEA B & WEEY =2 F
Hats 7HIH sAdE AN 2 Ad@S 7HvE A2 BEEkAl $417]
o] EYxzo) FFol ¢ FHatA Hojof T on|etH AR}AomE= HY
2H|E Z7MA 714 "k ol <18 HSDPAS] AMC(Adaptive Modulation
Coding)71 == T8 o] vfg- £ oAt Aoz o] &= 3]
o1 16QAM (3 Ms

ps)Al 5 9] bpsE 4HE HoJE S-S 12 Mbps ©]th o]
o] &

= HSDPA7|%9] ol24 Hu dlolE&(14.2 Mbps)¥ H|S=3F F=x]o|t}.

S|k O]L ol EAId Holal AA vEYAM H HFEES 2 Mbps
Hro 16QAM(1 Msps)7h A dlolg &l 7Hith E3F L Holy

1= 5
e%(ﬂ%%ﬂ%)i A AT T AEL Poluy PAKor AAEg
A o

Joll F3ka Aol WA AAA et A4S A 5 vk
15
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p-p: 294V
rms: 0.71V

z, 1:8 DUM2 Duty Cycle

(AM)A| Cwoi| Hfsl Herol ZCHEto| of 1.8 B (5 dB) 522 €2
(PM)A] CWet H Y R Zio] #2| S E5t0] rms3l2 Duty Cycletf| 2| =510 Zh4%

BB

AME} CWel Ea T blay

o A &2t = T
BO% AM HEA BEHH | P, = 0.407 Py
>

! me 9 m?
P i+ 2 |E? P L
AM _ 2 = [pgeim

P FE?

¥ o5 mezz (1.300 Paf-'{+’

st

I

)
o
31
@
=
<
for
-
=
12
}o{‘
lo,
_>~4
L
o2
5|\
N
oy

U4 bgAE HzA3e AR FAEY ] AR "] AETA
AADZIZIEUD) = @A =lolA AREstAY 2=l =E3h7] S A
271718 ez siglen 7171d 71s2 & 5-500 YER AT

F 55 AR FF

471 7] A Fu) &
oldz a1 Ay TV At el oldz 1 A TV (Band I, III)
o A7t ol A @ol ALEEE FHYY gxE f5F
¥4 A3}7] (DECT) A A7)

S dol A AMES= vdE X 7]Z4 Channel
No. 169 F3H5de 156.87161.4 MHzo|® H|
AgAd A st g, dukAnto] Al U

o st Adold.

VHF, Aurg FA7]
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o olgZa Ay TVY AdBs Ay 2 B4
A WA ANF77NR ohdR TVE ol &

ste] Algstglom g7t
AL Hel AABE AZE 7198 2nE E 579 sk

¥ 5-6 old 21 TVel thak WAl Ao A dzA

Al @4 IEC 61000-4-3 (FAF M Fak Q47127178 WaA-)
ANY Fo¢ M | 8247849 Mz / 8767915 Miz / 188572025 Miz / 240072500 Mz
A7F #HE 3~ 30 V/m
A7 A

AMA (1 kHz, 80%), PMAI%.(217 Hz, 1:8 Duty Cycle)

57 opdm TVl Ay AR A

Ty HY 8247849 M 8767915 Mt 188572025 Miz | 240072500 Mt
S 7MA ZEFY AM PM AM PM AM PM AM PM
AA L= (V/m) 11 4 19 11 10 8 17 5

A Ai3E E3 AMASHT PMAS

U 59 @4 ¢ AR AS FE

QA7kAle] 2z o] A 1] ol
ATk AMAIS = 30 V/m7HA
Hdel iAWY 15720 V/me] AAIZEAA shde] R aefde] WAy

- 196 -




shgom olo] Hla] PMAZE JHoR B4 e AAFEN S
do 7] o] SJAFATE 53], 8247849 Mz 9ol A= AMAIS 9t PM
R

T
L
o,
2
)
ol
!
1o
0
-0,
N
N
[
Ru)
’—A
N
<
3
o
o

%
g
il
A
rot
g

{ ;;‘:4 -1

A As 7 (Dect A7) Al@BE7E A3 2 4

DECT+= HAE &4 5% stz oA 7-Akgshr] A1238k3
o HAAASR AMEEHI = TS ol AME Tkt 92 1830
T 1930 MHz olH =7pHE 254 zpol7t Jlom FdEHdw
mW(100 mW peak), 9 10 mW(250 mW peak)o]t}. Eg]=9] A~ 7]
= GSM 7l E2e TDMAWeolth o]#dk o]f=Z IEC
61000-4-3 4ol = GSM¥ H&o] DECT® WAMISE F8
Ao = 7Hgstal PM 38 T-dske] A5k

# 58 A Aol ik WA WA A=A

NEEE] EN 301 4896 ({4#7] A4 A3 - DECT #3}7])
Fu¢ gg | 80790 MHz / 4007450 MHz / 8607960 MHz / 172.6 GHz
Q7 H4 3 V/m

=9 A7 Mz g ixg Data rate

AM W ZEAT 1 kHz, 80% -

QPSK ¥ zA% 1 Msps 4 Mbps
A7 AE 16QAM WHx4 5 1/ 3 Msps 4 / 16 Mbps
vohe CDMA IS-95A QPSK, 1bit/symbol (FL) 115 Kbps

(=) Mul2 71%) | OQPSK, 1bit/symbol (RL) b

WCDMA/HSDPA

(F e 7)) QPSK/16QAM, 1.28 Mcps | 16 Mbps

DECTE 800 Mz o]d¢] o5 thefoll Al GSM#2l 7 v o] @o] ALg5)
= A7l BeEAS HEVEE GSMA frAkstel TDMA H2sh &




R

1
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s
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N
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X

o

418 7) 7]

el 1 Kk tone?

fo] =4 AMPSS}

L
T

=l

& o

o] W&

24 F2 AL,

2 o

Z

=z
T

(EUT)¥ 99| DectEs &

=3

=

Al
9] Test Tone

Audio

FAcy 9

O 190 tro
38 H=
S

EUT9l A €]

Hjjo]

e
=

S
pul

L (7

A}
Analyzer=2 23t o 24 WAoo

[e)
T

&
=

= =
g 54

H
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s}719] A7}

t7171¢]

5
ar

ki3

=2l EN 301 489-60| 4] A
Wl (SPL:sound Pressure Leve)Z&#7]& o]
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It

Nr

=
=

AETA7 e AR} A

o 7

%9l EN 301 489-13¢] =A13o] 9
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Fsiet.
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E 59 WAhigAEe] SHeE

(DECT #3}71)

s 16QAM cdmaone
& AM QPSK HSDPA
Mtz 1 Msps 3 Msps I5-95
80 14.0 195 195 20.5 195 20.5
81 175 195 195 195 195 19.5
82 165 205 20.5 20.0 20.5 195
83 16.0 195 195 195 195 20.0
84 18.0 195 185 195 205 20.5
85 225 20.0 19.0 20.0 215 215
86 235 21.0 195 21.0 21.0 22.5
87 245 215 20.0 215 22.0 23.0
88 24.0 215 195 215 22.0 235
89 25.7 20.5 195 195 225 235
90 26.0 23.0 215 23 23.0 24.0

=)
-

RAF) 7L A

26

29 o

- ] [
@ = N
1 1 1

Measured SINAD (dB)

=
=
1

—e— QP S Msps
—=— 1AM IMSDS
—s— 1BEQAMIMsps
—=— cdmaone
—=— HSDPA
—=— REF.

Frequency (MHz)

19 5-18 WARIAAIF ] SA4$H 282 (DECT k)

THE 3V/me AAGER ®

ATH 80 T 4 M FI
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o7 F&e u, 7|5 SINADZ-S 26dBolw W%
A EE QI7HES o] SINAD#LS 574
A= AMAIS 7 Hol -12 dBe] A &



= TAANZIL 85 T 90 Mk tiel A= 16QAM WA S e &3t AdEA]
st7F -75 dBE 7 Aok 71E T3k 91400 Mz T 2600 Mol M= 58

& AN itk A E71717 Exg Fohe el el el
O AS AR ES] AMAE Y] I EIIAF] g Bz Fat
e NP N

°l. VHF S 3188 724719 Ad97t 25 & 24

Xukg 7)ol A AFg-3H= Channel No. 169 F3t 92 156.87161.4
olwf M-S LRA S, dfdel F RUHT sk Aol At
ALE oHos BUgFsof sk Aot

=
&

#5710 a8 A7l g WA Ao Az

A3 EN 301 489-13 (A #H7] A Ald - A&5FH7] DARA)

F34 g9 | 80790 MHz / 4007450 MHz / 8607960 MHz / 172.6 GHz

17t #4 3 V/m

=9 A7 Mz 9 wzxg Data rate
AM WHEA T 1 kHz, 80% -
QPSK ®HzA % 1 Msps 4 Mbps
A AT 16QAM ¥ X413 1 / 3 Msps 4 / 16 Mbps
e CDMA IS-95A QPSK, 1bit/symbol (FL) 115 kbps
() ABl2 71E) | OQPSK, 1bit/symbol (RL)
WCDMA/HSDPA
(F AE 2 7)) QPSK/16QAM, 1.28 Mcps | 16 Mbps

ARANE PAFEA 1507450 el A AMAE AT -19 dBe]

she MANZor BATERSR 156760 53] AF TS ®
T gew oAL WAHE AMAE 5ol NRxA(lI A o)
¥
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AM £330 o3 Y5X s} |

16QAM AlS0f O[3t A58 |

Cdma 2150] of% H5xs} |

Measured SINAD {d8)

HSDPA 41 50| o8 ASst |

s -AM : 1 kHz 80%
ojl Q7S (3 V/m) - Digital H=M= Il

% 5-19 BARAAI R S] A4S L E(VHF F-3471)

5007550 Mz tHH ol M= HAE M4 9l QPSK R 16QAM= AHE-8h=
HSDPA Alzef gt gHe] 71 AstAl vehd o= S4530v EN
301-489-13¢] tACl 2ol HAv =EFS SINAD Hl= 12 dBojstol™
FAIL® sdgiet mpepa] o] Al @] Fail SINAD= 14 dB o] 2= 1657170k
o= AMAIZ O] o3 Faile] 2Asiom  430M oAM=
16QAM=Z A &gk A AZ o)A Fail #8HAT o] 52 7 |

X
2540 o8] SATY F3h gl oF £ How B &
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E 511 YA AR 24

£ (VHF $#+47))

7hal s 16QAM cdmaone
dp AM PSK HSDPA
MHz Q 1Msps 3Msps 1S-95

150 245 24.5 255 25.0 25.0 25.0
155 215 25.0 25.0 25.0 245 25.0
160 21.0 24.5 245 25.0 25.0 245
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 25.0 245 25.0 245
180 175 24.5 24.5 25.0 24.5 24.5
185 23.0 24.5 25.0 25.0 25.0 25.0

25.0 25.0 25.0 25.0 25.0 25.0
400 22.0 24.5 245 24.5 245 24.5
405 155 24.5 25.0 25.0 245 24.5
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 23.5 23.0 22.0 13.0
425 10.5 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
445 245 25.0 245 24.0 24.0 245
450 25.0 24.5 25.0 24.5 245 25.0

. 25.0 25.0 25.0 24.5 25.0 15.0
510 255 24.5 245 24.5 235 17.0
515 25.0 25.0 25.0 25.0 22.5 175
520 24.5 24.5 245 24.5 22.0 145
525 25.0 20.5 225 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 16.5 22.5 17.0 115
545 245 25.5 24.0 24.0 25.0 22.5
550 25.0 25.0 25.0 25.0 245 25.0
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L h3AES 74

vl AppleAhe]

sk}

Power mat’} ¥

-
T

A5

[-Phone, I-pod % ¢

ey
o

a3kt

S

H

FA%=2A Applerte]

te 9o e} =eha

S

]

0]
PR

PN
T

=]
-

G547}

]

ATk A

95}

A&

d

IpodE&

ki
©
3
]
s
o
o
oy
b
o
2
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Power mat
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o

o
o
70
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N
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A ALDS A7 = A71EE AFAIA YA E AFshs ez 217
ZF =Ho] xgEojor & Aol Fal7]7|e] EAY SV w3k [T7]7]9
Mo &8 5 glo] BAMY whEo sk BEE nHI T mEbA A=
A WEs xEste 2ARFAAY 271 D A AAAAY A7)EE
25 XA A 2 BA gebs 9 A4S ES AAE AT

HAEA "3 (Conducted Disturbance)
150 kHz ~ 30 MHz
E A4 W4 (Radiated Disturbance — Magnetic Field)
150 kHz ~ 30 MHz
- BARA "= (Radiated Disturbance - Electric Field)
30 MHz ~ 300 MHz
7L AR wE AE

ol287 (arc welding)71715 18, A5t WALe] Felz AAT AUA &
P2

o= DA/ EE AFESkE 71717 1w 2 71719 CFAE AE
THEE A dEged A3 HEw An] 2 P8 AR AREs
Agket 71717 Bw 71712 AE3st9h. 9714 F37]= CISPR 14-141%
E3 F ded A4 UE SN 2 71E2 CISPR 113 5Y6t
ojugh WS Agstl®E Fkalrt
3 5-12 Be 7171edl digk F=d9 axp el te] ehAlgk
B= 71719 A7 dB(V)
F3h5 WY MHz —
=AT#* 3%
66 — 56 56 - 46
0.15 - 050 (271 Fupgeo] Ois) A | (2 Fupel] dia] A
HH o ) FHOE UR)
050 - 5 56 46
5 - 30 60 50
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#5713 = =g 7]l gk = A dAp el dste] SRk
2

FEZ7F Ak B
95 g | AA Aso 9E 33 | AANAE] 9& 44
MHz 110V 7] 7] o]9l9] BEV]7] 110V 7171
FATa | WEa | ATa | #ed
0.009 - 0.050 110 - 122 -
( 90 - 83_ ( 102 - ?}f
0050 = 01455 | o gy xi g ) SRR )
Ao 7Ha) O Aha)
66 — 96 o6 - 46 72 - 62 62 - 52
ol - 050 | (B PSR | (BT Fue | (21 Fug | (20 Fie
' 01 o) oal % | o) dhal 48 | o) alsl 4 | o dlsl 13
dom x| Aom a) | AoE fa) | AoE 24a)
050 - 5 56 46 o6 46
5 - 30 60 50 60 50

F 5-14 AlEE T4 2 m F= Y M| A1 AR AR

THEFH A% dB(A/m)
T35 g MHz = - ~ -
T A& TH A2
0.009 - 0.070 88 106
— 1 -
0.070 - 0.148 5 (9 Wrase e | (17 i g
- 22 -4
0.148 5 = 30 (1 A SE da) | (18 e on 3a)

H] 310 16 m olate] thzhd AolE zi=7]7 ] 2-&. “Van Veen loop H”
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3 515 A1 Al71e] g ARk

T3 o9 MHz AT AR B(A/m) (53AF 3 m)
0.009 - 0.070 69
0.070 - 0.148 5 69 - 39 (¥ dieHoz i)
0.148 5 - 4.0 39 -3 (A9 iAoz gn)
4.0 - 30 3

M 30 Z3E AF 06 m FE SHELFE o 83e] 3 m A AT

QFElL= HhEell A 1 m golol] o] o] Q=5 sfo] oz HX|3ith

3 5716 A@lA 25w 2 Be 71710l tigh BAd wel ghA| gk

A71F A7)

= 2717 A7)
Foe o MHz 2 ARIOE T 227 d(u/m)
dB(sV/m) | dB(w/m) | (587 3m)
- - 39 - 3
015 = 50 (43 grHew )
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 -

o A7 A GOl A o] WA
Azl dolA ="\ 271 A7l H (dBuA/m)9k A5F I (dBuA)Ake] 9l
HAANLS o Zrh

H[dBuA/m]=I[dBuA]l— SD(dB)+ CdA(dBm—1)

o714, CdA: 54A d dlHel ARt 471 WBAA
A4DmE 7H LLAAA 245 dfel E2sd 44 D=2 m2 2
= LLA olH 2ol AR mz e ol & 4 9

H[dBuV/ml|= H[dBuA/m]+ 51,5 [dB(12)]
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dBuA/m= X dE He dBuV/m=z= %d" H Alole #AANL t}e3)
2o}

H[dBuV/ml]= H[dBuA/m]+ 51,5 [dB(12)]

HeolZ 98, I [dBuAlZ H [dBuV/mlZ W3lslt= W3 x7p ol o
ol FoiA Tk

. e | k| R

-40

-80

Conversion factor Cyp (dB/m)
®
a
3
|
Conversion factor Cy,, (dBS¥Ym)

.80 L1 11 (VAN TR LAY 1 WA l

Fraguency (MHz)

Oy 5-21 1E HZ W3kss wsdx)

Foo.rm

i 7198 715 2ALS 7 5-108 #on A
5 9% Agulx+= 19 5-13, 149 #oh

X 5-17 %17]-5@ =1} ng_z‘sLE

| o 1
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No = g =i Al &5
1 Adapter only (F%3}) CE
2 Ipod only RE
3 Adapter + power mate only (F%-3}) CE / RE
4 Adapter + power mat + Ipod mat =4 (5%) CE / RE
5 Adapter + power mat + Ipod mat =4 (S.8%) CE
6 Adapter + power mat + Ipod mat =% (%) CE

- 208 -




=y
1%0
A
N

=0

H,

A2} 5}

2.

A A el

T

0
yal

2, BF7]171] 3

A=l

7HA

=
=

e R 1

KeR
=

3= 340 kHz

2 ¢it}h. CISPR 11

°©

151% /\g

=

]_

7
o7 el

sih

el

E
N
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¥ 518 A=A wE Ald4)

No Hol=x=A Hordn e
FHAICH 6if SE, WAl £0|= gl

1

Adapter only (2535}

6t3ge th e LUSHIND omeste]

o =-

THIXChH| of

Adapter + power mat only (F55})

7 S8, Al o]

X OFst
bl N — |

3 | Adapter+power mat+lpod matSd (EY)
TH X CHH| o R 1= (HTX,AVG)
4 | Adapter+power mat+lpod mat 5% (RLEZ)

5 | Adapter+power mat+lpod mat & (&%)
g BAg 1E A8
271 SAo A 340kHzel R F



CISPR 119 f%=zx27] 7l=dbv] o771 A2t Van Veen LoopEs ©]
L3to] Hlu=AHo] Rttt E 5-12% HAMA WHEAHo| g3 A9
Q oFslo] HojEa

3 519 HAM W= Al AR
No CRIES] =S Boidm 29
1 Ipod only N7|& ﬁ | — =

TH X[cHe| 2F 10 dBuV/m H{FAS

2 | Adapter + power mat only (£535}) o|& ; h g !I T

3 | Adapter + power mat only (258} A7 =

Fqes e

TFAE X|cHE| 2 5 dBuV/m O{RUS

Adapter+power mat+lpod mat
4 | PO P 1% . | e
s (EY i
=) ’ ‘;g A
TMIX|cHH|] 2 20 dBUA/mO|4&t 01R US
- 718 Fos ¥ I1xO 42 SAE
Adapter+power mat+lpod mat s sl
5 | Adapterspow P 7|5 T ——
=3 (g%l-) 1 B T TR
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o A3}

AgdAT A g 5ol A=A WElA 7IE2 CISPR 119 15

I 2, BE 71716l gk 5 ez}t el ete] @A

7 Ag 71FEgn]) FAX(F TR, AVG)HH|

g 7] CISPR 119 2 m 2 <¢Heu We] =y

LQ‘—- — T
C

171

Y

ISPR 61000-6-3& WA aLe] @ Holof

Aoltt. CISPR 14-1, CISPR 227} #4842 4 glow a8 Frpdos o

© & CISPR 14-1%2 A4 2713 W& 48 7|+

o A7 FEAF BAGoE HETe A
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A 6 & DMBo| tjd EMC =A X3} A+

A 14 DMB 7} &

DMBe] A9ol= CD F+9 4% teoly L= G4 A2 5ol 7t
Sotal g g H olw FAl FAES Alste

nootEogx, = A3 DMBe HAEHHS=E
DAB(Digital Audio Broadcasting)E €3sta, #H|Q (33
MPEG-4(Moving Picture Experts Group—4) AVC(Advanced Video
Coding), 2Ut% H#353= MPEG-4 BSAC(BIit Sliced Arithmetic
Coding), th&3t¢ &7]8% MPEG-29F MPEG-4%5 A &35}

NPAD

Packet
El't:jgﬁlg| —Packet™"
Az
PAD
O
s ]
=il
ol3r
ede | AV jﬂ
ol ] =3 —t.'—iejl
tiolgl
1]

* PAD : Program Associated Data
« NPAD : Non-Program Associated Data
* OFDM :Orthogonal Frequency Division Multiplex

a9 6-1. A A3 DMB AH A A&
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o o

E = |l
23 TV, PDA(Personal Digital Assistant), FHZ 5 %3
e MulA2eE B2 FE, YA, AEAE 5

S AFLs F i, 53] olF TV Au|2=7t 7hesh)
Al

5 ok 7]2e nEH 2532 A T BERo| 10 ‘o]

stol A 30% ol gHol AdH R TAH= AS VIEow

A4 FWeAE= DMB AHA~E 93] VHF o<l 174 MHz ~
216 MHz(TV Ch7 ~ Chl3)% 8¥H g3 12 A& A&t Ut}
17) 2AE WFol= UdEo] 1536 MHzZ 370¢] DMB o] o))<}

CH7 CH8 CHY CH10 CHMN CH 12 CH13
(KBS?) (DMB) (KBS1) (jam) (MBC (DMB) (EBS)

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

%ol wixlofg)

a9 6-2 DMB A4 +4
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T3 AF-A < 24y DMBS Band M S35 thele ofefe] ®el 2
T},
¥ 6-1 A9 DMB 39 AR Qg
No | AEHZ T3k ® 91 (MHz) <4 F3(MHz)
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 8C 183.968 ~ 185.504 184.736
7 9A 186.512 ~ 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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Tk S A4l DMB(EHFY TV) <

o Bl Fx

712 DMB % DVB 1¥] n] =
3tar FLOZF 9o 8 EAL s %o} Z
¥ 6-2 Euld TV 7j&+d EA
T T-DMB DVB-H FLO
Wz Hk A OFDM OFDM OFDM
Qualcomm ]
System-A(DAB/E ~
7187 &= DVB-T 7l dlolH
uraka-147) N
7] &
A E w2 g ~EfH SGHIP HH =

VHF (174-216)M
F 3]

2EH [TH

()
6 M = 1526
Ao =

700Mzth & (UHF)
UHF oA (&) =

Mz o] 374

5.6.7.8
56.7.8 M5 2t

o] g 554

MHZE7L le=|
tel ALg7hs e o
22 Abg (S A&7
NA = | 370 AE15 MHZ™ | 971 2196 MHz™ | 2070 A2 6 M
2N 250 kbps 300 bps 300 kbps
e ~ 15 >3
2074
el g 105 Miz 12 M 6 M
st Tk
PR
“4r)7ke] B
(Sizénghr ~9A 7+ N # ol 1600 | ~3.847F0] X
2 oA 7}
o1 84121 A 2
AW A
AR A ~15% 5% 15%
7k
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of ¥

Hin

W
;O.._

1

ZA}

ol

ae]3 A A DMB A@ 7%=

7}, DMB Al

-
1

[e))]
pIS

o]

ITE 75

ol
=

ekl TV #4171 48

al

ol

|

pZS
A5 ITE 7|5 A &3}

3

g 8}

]

o
Np

N

2|
ojn

EMS

op

i

1A

Bk
5

CISPR 209
EN 5502091
T Al o

6-3 DMB =A| 7]
EMI

-
3t

olp

N

&

&

J

i
S

71 9l
A

T+

QI

}

H
R

]

=

]

o
=

=™, ol

s

(CISPR +Z2 A€ Guideol = ™A 5

0

PSE®]

o

o
7}e} Test Report 2,

WEFAN) 7S

3

}

3|
pul

719 7
A5 VCCI(AZ R A e 7]7]) =& CISPR

A (ENTFZ A4 Guidedl = ™A = of

o

el 5d-NTSC)

CISPR 139
EN 550139]
Part 730l

A =

TR

0

Ho

10

B

o

CISPR9]

=

=

CISPR
EN
e
FCC
()]
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oy
i
s}
>

=uU DMB Al @8 2 A%S HH, 53U $14 DMB %
28 20059 43891¢, 2007\ 14089¢, 2010Wol = 2913919 &
Aoz o= U A4yl DMB W @A 2005493 1,
220079 3,323 A9 183 201094 E 10720919 #A =2
FHth 18 5 A A3 2 A2 Adu/914d DMB ¥
TrE A2 200619 $0.329F, 2007 $27.691 1®lar 2010
$139.49¢] FA = Fo =R o S3H, dlF A4 DMB w@io]
o2 dFHH, AA olF TV ©Er] AFL 2010d7-4] A3+ $355
% 729l $139¢ =& =u =

o4

[

90

1‘
o

O: >4_\|]_‘
o
o S P

T,
gt rz
19,

2

ot
N
o
B
I
ofN
1
r
-

#1743 DMB$F 9174 DMB2] & 2(20061 715)2 tha3 2
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¥ 6-4 =] DMB d3 (20060 %= 7]<)

2 % +DMB 2|4 DMB
67] (KBS, MBC,SBS,YTN,U1™] t] o],
ALY z 17(TU™= )
A =} $=DMB) i 1] o
AR
O;j 200512912 200535912
e oo 7F914](20,0009 )+ 2 A < (13,
0009)
Al & A
]; HI T Q771,21 21370, ¥l o] B 77} ] 21271, 2 1] 22674
#2451 _ o
EPON 7V 7 s
F35 VHF(174~216MHz) SBand(2.6GHz)
A= H] t] & -MPEG-4Part10AVC 1| t] & -MPEG-4Part10AVC
% 91] ¢ -MPEG-4Part3ER-BSAC | ¢.t] ¢ -MPEG2AAC+SBR
AT =AM T F A5 I E oS
% SEEE
ey ° A3A A 3
A] A 8l A S = A H) 2= A F (20061
o 7d)
FUE ASE DY S0 USBE 4
A7), 4 A3 )
g ’ FOEAFEAE
Yu] Al o] A = E & PDA, T A & 7} 1]
s
7+ A} 1009+ 647+ 639

9ol mi= mpeh o] ALE

Hlizo] w2 DMB A2 #7439 DMB=

(¢}
A A7 DMBE W AlFoz AdAste] dAlE skt

EE REREE

AL SddlA F2 AFE Tl 2 dlHAlel A,

PMP, FW& #743 DMBE A3 dl’do= 39t
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F 65 A AF

AAF NAVIGATION

BAF PMP

CAF ol E
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T

A

A2dRNHE

1. EMI

%8 BEMC Agel A

2o HxA W= (Radiated Emission)?}

(Conducted Emission) Z12]32 EMS AldL& AV A& = (CISPR 20)

7} ITE A& ®WH(CISPR 24) 0.2 A& o A o]t}

3k

2

I (EMI)

s

sih

s

A

DMB® = DMB®e F& AdelA 9]

ek Al

1l ol

o]

AL g

E

—~
file}

0
il
—_

ﬁo

=3

e

E

BEA 7] %

=i
=

i

i

A gkske wel o)

JAES ALEPRS st

o 2

S
=

%

4 o
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E 66 A9 A A

o

ol
e
R
El

AV | ITET4
T4 H] a1
e 1320 | 22| 24
WAL %3] 1]
E O O rE 7|7
(R/E)
M _ _
d =4 #s)
[ e o O Main Port % ¢JAFE A3
(C/E) b
ESD O O 2E 717]
S3:0.157150MHz,
RS A O
ITE:8071000 MHz
AV : Main Port,
EFT/BURST A O . -
ITE: Main & A5
SURGE X O 29tk o7}
S2a:0.157150MHz,
CS X O
CS:0.15780MHz
E | Voltage Dip X o AC A9 A8
M & Int. _ _
Main 49 94 2 25 Ant
S
S1(Input) A X an A o
S2a(RFI o < Main, Audio, Headphone,
Voltage) Speaker :CSe} #AF
S2b(RFI
A X CoaxialAntenna$d 2 ¢ 2}
Current)
S3(RFIField) @) X Enclosure(ITE:8071000MHz)
S4(Screen
EfE) X X Coaxial Antenna 92 WA}
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12A (205.280 MHz)
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L Ll |-<d__
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Freauency
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1000.00C
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|
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40
3
20

00,01
TMHz

1

500.000

00.000

1

50.000

30.000

Freauencv

8A (181.280 MHz)

)]

[dB{uv/m

1000.001

500,000

100.000

IMHz]

Frequency

8B (183.008 MHz)

dB(uv/m)]

500.000

[MHz1

Freauen
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2. EMS

EMS A& DMB F/F¥=2 CISPR 209 WE4217]7]572 A7)
g WA AP &&=l S, S2a, S2b, SI(EEH e el HrrE A A
stal CISPR 229 AEAE 717179 AA7Is A A @ &5 ESD,
EFT/Burst, Surge, A%Xx WA, #AMA, A Addst 2 A AHA

AN&E ATt CISPR 200149 Ald &S A3 9

T 7‘(
S Tl o =] [e) H = [e)
SFE|L} ©@=}e] & 2L BHf{ i) wel tS3 Zo] ERIEY, gt
o K Ae) o = Sl & [e) H 2 2 5
A<l DMB A9 A% dA Wad 44 gAY E7E Y, o
=3 = S =) =3 = °© 3
@ TV " stER olsd TVl sidHm o A¢ H8H=
S e o o 0] S o} 2~ o
}\] d %%f Xﬂ??}@ E]!E.‘ = T »}]\
3T ==
3 6-16 CISPR 20 TFAA 9] 717] &/
Intended for mains
powering and portable with
external power connection Battery powered
facility portable, without
Equipment With a Without a external power Car radio
connection connection facﬁ?tnn(e?ritoalle)
facility for an | facility for ¥ (P
external an external
antenna antenna
Sound FM FM radio ant. FM radio Partable radio Car radio FM
broadcast PC FM tuner
receivers card
(radio) 5 =
(including LW, MW, SW (AM) AM radio ant. AM radio Car radio AM
satellite PC AM tuner
receivers) card
Television broadcast receivers (TV) TV antenna TV Portable TV Car TV
(including satellite receivers) PC TV tuner
card
Associated Video tape/disc | With tuner Ass. video Ass. video Portable ass.
equipment equipment tuner Tuner video
(ass.) (recording and/ antenna
or play-back) - -
Without Ass. video
tuner
Audio tape/disc equipment Ass. audio Portable ass.
audio
Other, e.g. audio amplifiers, Ass. other Portable ass.
decoders, electronic organs other, e.g. infrared
devices
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¥ 6-17 CISPR 20 7FZoAe] A& A& F&

Parameter Applicability
FM radio antenna, PC tuner cards for FM and
S1 TV, Car radio FM, Satellite radio, TV antenna,
Satellite TV, Ass. Video tun. Antenna.
FM radio antenna, TV antenna, Ass. Video tun.
59 Antenna, Ass. Video, Ass. Radio, Ass. Audio,
a
Satellite TV, Satellite Radio. Ass. Other(e.g. audio
amplifier), Camcorders in play—back-mode,
FM radio antenna, PC tuner cards for FM and
$2h TV, Car radio FM, Satellite radio, TV antenna,
Satellite TV, Ass. Video tun. Antenna, AM radio
antenna, Car radio AM.
S3 Same as S2a
S4 FM radio antenna, TV antenna
ESD All equipment.
EFT/BRST& C
. Same as SZa applicability.
Keyedcarrier
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I A WEFAT7IFe A" TV F349 FY3sto] Digital
W Mdoz Ag AAetdon, QFHY Input Immunity Al 2 3=
[e)

I o] Type A, C, D oAM= 7| tiH] 20 dB °]%9 mixl&

Interf. Signal: Type A, 010198-00001-001 Interf. Signal: Type C, 010198-00001-002
Channel Level  Limit Margin Channel Level Limit Margin
N dBuV dBuV dB N~ dBuV dBuv dB
1 800 600 200 -1 690 490 200

15 900 700 200

Interf. Signal: Type D, 010198-00001-003
Channel Level  Limit Margin

N dBuV dBuV dB
-2 900 700 200
2 9.0 700 200
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AV 7171¢] AlE WA CISPR 20 114 & A&3ste] Ads 435
Astd o3 ;e ol g Al S1e A
& 270 AE AE AAR 23 Type A, C, D oA
Bpsto] zol7b gloleu, Type E & oAM= Fukgdd ma o]
At AR S19] Alg 272> Main ©AE 7FR| 3L 9o HE&EH
5 HHIY @AE 7 7))o A 8= o= DMB AlEe 4
Ag Hgo] ofud FE Qo RFI Voltage(S2a) A1¢ 43}
Picture mode° A= 10 dB ©]/ wixlo] Qlor}t Sound Modeol A &=
Headphone @X}ell A gks Wkt o]= o A uvpe} wpxbrpx
= DC =& FA7 gle Adds A&k AFe 5747 Grounddl
kst A|Ee] EAolgta o & Aol RFI Voltage Common(S2b)
2 RFT Immunity(S3) A1 23 715 g ¥l 20 dB ©]% 17t st

1
govt ol e wA gk,

+ o

b3
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3 6-23 CISPR 20 A& 23

5 23 &
- Type A, C, D oA+
20 dB o] vl B A
S1 (F34 Aol §l2) 27 AF AFE
Type EolA F3}4
g A=
=37 AE A &
59 Picture mode : 10 dB v} |-PMP %  Navigation<
4 B Sound & Picture A& A A],
Sound Mode : Headphone AM=ELS AP o]ojE X
2ol A Fail 9938k 438t E7F Y39 Sound(=%)
Al gt
-Antenna PortZ 7}z2 174
S2b 20 dB o]/ vlxl H _ _
AFE Al AA
S3 20 dB o] =7 Hf
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Conductive
adhesive
copper foil

\
_®
onIZer \,___J

=sb 470 kL2
geeralﬂr il

i 0.8m
&
EC... 180772000

APAR F A el @ 7lFel IEC
owy ek 2

61000-4-2 785 wEA

o
A
o

K171 7](ITE) 2t

o, A gAa A3 53l
EFT/Burst % Astidst R wAl Ad Ad =3
WR e IEC 61000-4-4 2 IEC

AV 71719 AF ol £dahm A
61000-4-11 2L A&sto] AF &

Zpol 7 ghdt.
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3FA| %k Chambero] A WA WAl (Radiated Susceptibility) Al3@82 IEC
61000-4-3= Abgste] AE akslen, ITE 7I<ol WAlE 80 MHz ~ 1
000 MHz tielell tisle] AM 1 kHz 80 % WEE 7HA 1 A gS AA
stow, AV 71E2 9 FulE9 Keyed Carrier 321 900
MHzell ®3}e] Duty cycle 1/8, 217 Hz ¥HE Fu== 7}d Pulse
Modulation 21 && AF&3te] AHS AA] 33t IEC 61000-4-3° 9
Ald AlE A v 1 2

iy Wiring <3 m
= bundled non-inductively
\I\ “~_ to 1 moverall length
| <
Non-conducting | %
table ! it

,‘ J ;Nirirt:g ov19rall )
* b ength < 1 m as is
s,

Py
Area of uniform I
field I

Field generating
antenna

llluminated length

|
el Wiring > 3 m or
| not specified
shall be 1 m

2

o
o

Absorbing ferrite
or EMI filter

" Optional anechoic material
in case of semi-anechoic chamber
to reduce floor reflections

TEC 8084

19 6-5 WA WA (Radiated Susceptibility) A& 43
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WAL Al Ale A3 Navigation ¥ PMP AEo| A= o} F ¢
Aoy, FuEe] Ao dF gl A §]r‘?i o] AA|st= ol

¥ 6-24 A} WA (Radiated Susceptibility) A& 23}

AN&dA3 (3 V/m 27

Al &
=7 ©_x] ol AF
7]%?/’1]‘%] h=Rle} [ellle]
- 50 dBm
Navigation | -19 dBm ) g gl
o] 3}
- 50 dBm
PMP -39 dBm o A e
[e)
380 MHz - 100 MHz ,
200 MHz - 220 MHz,
250 MHz - 300 MHz
- B Ao A spH HX
. 2 dBm BOfim oA gt oL] ] )
o] &} U A gl oAM= F3F gl
* A7 Al AE Ay 171 Al
F& ool gloy 37 AlFE
= 9 TS

AV 71719 Al i AE7I71] AE Y T Ad fARe AlY
FEl A= AR A WA AE A iR dE e el =
IEC 610004-6 7+2< &3] 015 MHZ ~ 80 MHz oA AM 1
kHz 80 % Wz A3 E Wl A=z sl 3 V Qristion, 2713k
3 DMB FAl719] &4 2 F49 ¥sE A7t stk Ald 23 AV
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[e]
o, SAw Fue Wk Aelskrl AV WA A 8w A8 A 30

¥ 6-25 ITE A= WA (Conducted Susceptibility) A& 23}

AR 3V A7)

Al & 5]

% ] ocﬂ) Ak

20 MHz o]s} @ W3} 3+
20-27 MHz : -34 dBm
27-32 MHz : W3} 1<
Navi | -26 dBm | 33-36 MHz : -29 dBm
36-52 MHz : W3} §l&
52-63 MHz @ -27 dBm
63-80 MHz 3} 9l
0.15 - 40 MHz : °]% gl+& ol gl&
40-55 MHz : -36 dBm
PMP | -19 dBm | 55-70 MHz : -28 dBm
70-75 MHz : -35 dBm
75-80 MHz : °]4 gl&
A=Eo] HAELES o]ofE
-17 dBm | XE7} 5434 Sound

AY AHE B

e
[
rd

EMS A& Z23&5 FdHo= vus i ts % 6-169 #® 6-177%
2z}
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¥ 6-26 EMS A& Ay -1

3P & H] 3L (AV:ITE)
ESD | -3 &/ AlFl s H7t ko] 2ot gl
-3 F7F9 AFo s Hrt -Navigation A <l
EFT/ @ Navigatione DCZ FE 2 |7} A 24 ¥ EE
PMPE= T4 olHHE AF&sta | xo]= 1A (0.5kV),
Burst . _ _
Navigation 2 PMP+& ASA7FA] | A EZAE& o)A §le
AE g OE Ve ¥E
- 3 FF/ AF g H7t
Surge o Navigatione DCE ;=% ol gl&
2 PMPE 57 ofgE AFE
- 3 FF/ AF g Hrt
] o M=F U PMP= 54 ofg
] 2
o B A& g Sl
DIP

- Navigatione DC Alg&o 2 A9

27}
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¥ 6-27 EMS A 3843 - 2

5} = W& H] 31 (AVITE)
RS =370 AE A E - WMEZ=E3V) A F ol A
-PMP % Navigation® Sound & | picture ©]% 2HA(80 -
Picture ©]% §1e 300 MHz %)
- =3E2 Pictureol Al o]/ WA | -y v X] A F (U] H] A 0]
o] = EA g9l 2 & F7F | A 2 PMP)2 o4 ¢l
o FulE 3/ AF F7F ANFE | =
(F 40 AEF A1E 3h)
S3 - 7] v 20 dB o) PR B | - BEE AFE ol gla
CS =370 AE AE st - PMP % Navigation
-PMP % Navigation Sound & | 914 Sound ©]4 A3
Picture Al¥ 2A], =EL I | - Picture®= °|% fl
Haogls Az HAYUEES
ol]ojE X EV} sdde] Sound Al
8 &7} 5 (picture®r A& 3
S2a - S2a A8 ZA3} Picture
ANE ool  flont
Soundol| A o] HHAY
- Type A, C, D 20
dB o] vl R A
S1 271 AE AY 3 -y 2ho] §le
- Type EollA F3=
Hogek 9l
Son -Antenna PortE 7FZ 17] A& | 7]+ # WiH] 20 dB
sl Al AA| ol whR H
ANdZd3E Agsl 2 ITE Al@Hol AV Al Wy 2o a8 4
olm, sl ITE Al WHE H&sl= Aol ax4oltt, AV Ald <
Sl(Input Immunity)ell €]t G o] AW A 7Eell= A8 =7
ANdolrg 1#slx golx H Aow IHAuxEw, [TE Ad WHHow

A48 A 54 W@

SPL, S/N)& Al A3} oF

q7F 71Eel Sle

gt
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E 71 AGAAe] SEEok
TABLE 1-1 Power Electronic Applications
{a) Residential (d) Transportation
Refrigeration and freezers Traction control of electric vehicles
Space heating Battery chargers for eleciric vehicles
Air conditioning Electric locomotives
Cooking Street cars, trolley buses
Lighting Subways
Electronics (personal computers, Automaotive electronics including engine
other entertainment equipment) controls
(b) Commercial (e) Utlity systems
Heating, ventilating, and air High-voltage dc transmission (HVDC)
conditioning Static var compensation (SVC)
Central refrigeration Supplemental energy sources (wind,
Lighting photovoltaic), fuel cells
Computers and office equipment Energy storage systems
Uninterruptible power supplies Induced-draft fans and boiler
{UPSs) feedwater pumps
Elevators (f) Aerospace
() [Industrial Space shuttle power supply systems
Pumps Satellite power systems
Compressors Aircraft power systems
Blowers and fans {g) Telecommunications
Machine tools (robots) Battery chargers
Arc fumnaces; induction fumaces Power supplies (dc and UPS)
Lighting
Industrial lasers
Induction heating
Welding
F 72, BauA A B3
Al A AE
A2 A AAANYA ] el AW AvE ] FHo} 54
A 34 EMC 15 =A3+4
A4 ER D B
A5 4dAE
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A2 A AAAAIA Y ALAGAAY AWE e FF} 5

3

D B He| 72 57

A9 717 7o AvEH EEuA g Aw thE AC APEL
gom, UPS AlxdHx o] g2 AYHE E3)] 1
ootk webA e Al B wae

A¥ = A= UPS function % peak shaving function, Power

e W

conditioning of weak grid supply, Active filtering, Voltage regulation
at critical load &3 22 o] 7FA 9] 8.x150] ZkFolxof g,

GRID

24V Ac >

% & UVAC,
nverter [\ |
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Pulse Width Inverter

Modulation
(PWM)
+ DC Inverter I:> C iéOV
Mainly ON Inverter
Switch
OnjOff ﬁ
2-20 kHz {

Mainly OFF

a9 7-2. 2= W AAE H

O
ol

AHE ] 75,

7-30ol M= 27 720014 1<l

Response Times Very fast-milliseconds

Harmonic Output Very low, computer more noisy

Synchronisation Automatic-Within couple of cycles

Locked to gnd

Frequency Control

Power Factor Close to unity, can help regulate mains

Fault Currents

Low-PV, similar to normal appliances

DC Injection

Avoid-Transformer and detection

Islanding

Use passive and active protection methods

g, s 3 AAE WY
2 obel # 7-49) WO Asho]

w

AuiEel 74 uge sEHe
At}
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Operating Limit :

Power Quality

Grid Protection :

Safety

Voltage

. Harmonics, Power Factor, Voltage flicker

Passive Under/Over Voltage
Passive Under/Over Frequency
Active Frequency Bias

Active Impedance measurement
Active Reactive Power Modulation

Active Load Switching

. Type tested Approved Inverters

Installed Requirements
Testing
Labelling

Reporting from Office of Energy
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A 3 A AWE 71719 EMC A% #3

1. S AT4

IGBT (Insulated Gate Bipolar Transistor), IEGT (Injection
Enhanced Gate Transistor) 59| Ad=gd2 L2+ dEAd EMI &4 ¢
AAAA FAole] FsRE AZHR v BES ALAEN 2ol
Qs BN sE Aololqel AATgAE AHAA Az il
et 6L S AL FaA AL vk WA FAS; AR A Y =

T ol#f st AY e o] &3 AWE 7S AAAUA 9 F&
Aey AAFoR 75T A AYFd REE g A 4]
Feste, xAde FAorE  IEC61727, EN61000-3-2, IEEE 1547
7} Stk

F 7-5% W& QBE 71719 EMC FATZAS e Aelw, %
7-6& ATAAE Al 8F=HE FAGFAIth S AWHE 2T
ADFHe] EMC A8 FEE2= § 7-601 Bl 3523 7o) 9t
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7

=

-5. W& AIHE 71719 EMC =A+4

2R 2E4 = T2
WA e EN55011
EMI Class A, Group 1
Emissi EN50081-2
mission A EN55011
Class A, Group 1
4719 ESD EN61000-4-2
E AR Immunity ENV50140
Fast Transient
EN61000-4-4
EMS (Burst)
) EN50082-2
Immunity
g A A IEC 801-5
2} 7] & EN61000-4-8
A %A Immunity ENV50141
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3E7-6. ¥ E 71719 AsAAE A& a7He A4

ISSUE IEC61727 [3] IEEE1347 5] ENGT000-3-2 [4]
MNominal power 10 kW 30 kW 16A X230V =37kW
Harmonic currents i3-9)4.0% (2-10) £.0% {3)230 A
(Order —h) Limits (11-15)2.0% (11-16)2.0% {5)1.14 A
(F7-2131.5% (17-22) 1.5% (7077 A
123-33) 06% (23343 0.6% (25 0.40 A
(= 33) 0.3% (1033 A
(13)0.21 A

(15-39) 2.25/h

Even harmaonics in these ranges shall be less

than 25% of the odd harmonic imits histed.

Approximately 30% of the

odd harmonics -see standard.

Maximum current THD 5.0% -

Power foctor at 30% of rated | 0.90 -

power

DC current injection Less than 1.0% of | Less than 0.3% of| < 0,22 A —correspondsto a 30

caled outpul current,

rated output current.

W half-wave rectifier.

Voltage range for normal

aperation

85% - 1 10%%

1196 V- 253 V)

88% - 110%

(9T V-121'V)

Frequency mnge for normal

operation

50+ 1 Hz

593 Hz to 60,5 Hz
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AHEE 233 dLdFAe] EMC wATAE=ZE ofdo] B 3
w3} 450 gltt.

IEC 61000-3-2-am2 (2009-02) Ed. 3.0
Amendment 2 - Electromagnetic compatibility (EMC) - Part 3-2:
Limits - Limits for harmonic current emissions (equipment input

current <16 A per phase)

IEC 61000-3-3 (2008-06) Ed. 2.0

Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation
of voltage changes, voltage fluctuations and flicker in public
low-voltage supply systems, for equipment with rated current <16

A per phase and not subject to conditional connection

IEC 61000-3-11 (2000-08) Ed. 1.0

Electromagnetic compatibility (EMC) - Part 3-11: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in
public low-voltage supply systems - Equipment with rated current

< 75 A and subjet to conditional connection

IEC 61000-3-12 (2004-11) Ed. 1.0

Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits
for harmonic currents produced by equipment connected to public
low-voltage systems with input current > 16 A and < 75 A per

phase

IEC 61000-4-8 (2009-09) Ed. 2.0
Electromagnetic compatibility (EMC) - Part 4-8 Testing and

measurement techniques - Power frequency magnetic field immunity
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test

IEC 61000-4-11 (2004-03) Ed. 2.0
Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques - Voltage dips, short interruptions and

voltage variations immunity tests

IEC 61000-4-13-aml (2009-05) Ed. 1.0

Amendment 1 - Electromagnetic compatibility (EMC) - Part 4-13:
Testing and measurement techniques -  Harmonics and
interharmonics including mains signalling at a.c. power port, low

frequency immunity tests

IEC 61000-4-14-am?2 (2009-05) Ed. 1.0
Amendment 2 - Electromagnetic compatibility (EMC) - Part 4-14:
Testing and measurement techniques — Voltage fluctuation immunity

test for equipment with input current not exceeding 16 A per phase

IEC 61000-4-17-am2 (2008-11) Ed. 1.0
Amendment 2 - Electromagnetic compatibility (EMC) - Part 4-17:
Testing and measurement techniques - Ripple on d.c. input power

port immunity test

IEC 61000-4-27-aml (2009-02) Ed. 1.0
Amendment 1 - Electromagnetic compatibility (EMC) - Part 4-27:
Testing and measurement techniques - Unbalance, immunity test for

equipment with input current not exceeding 16 A per phase

IEC 61000-4-28-am2 (2009-02) Ed. 1.0
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Amendment 2 - Electromagnetic compatibility (EMC) - Part 4-28:
Testing and measurement techniques - Variation of power
frequency, immunity test for equipment with input current not

exceeding 16 A per phase

IEC 61000-4-29 (2000-08) Ed. 1.0
Electromagnetic compatibility (EMC) - Part 4-29: Testing and
measurement techniques - Voltage dips, short interruptions and

voltage variations on d.c. input power port immunity tests

I[EC 61000-4-34-am1 Corr.1 (2009-10) Ed. 1.0

Corrigendum 1 - Amendment 1 - Electromagnetic compatibility
(EMC) - Part 4-34: Testing and measurement techniques — Voltage
dips, short interruptions and voltage variations immunity tests for

equipment with mains current more than 16 A per phase

QIME 7]7]5e] U EMC o 724& Aol A Au A A
=

RAE - dPRRAE ANHGASAAY, SYY) BAAA Astu

£ ATAAY AWEY B hagS Fuss] 9s) 4ol A

-
AL = AN A wiAAE QA 71E71E"S Bt Ath
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AEE 48 AduH 5ol U3 =4 s EMI AldS F353

o, ofe tigk AiE ofgfel BTt

- Al IEC 61000-3-2 : 2005
A 2= (197 21) °C,
#% (5275 ) % RH,
719 (995 7 999 ) kPa
o

- AFEE CHEE AN
- AZA : (YH) oA AC 220 V, 60 Hz, 3 000 W
- Agqt+4
-8 &3 H] a1
=, Y, 754
o st A AFu kAl IEC 61000-6-3 Class B
(FeeAALAN g 2T

S,
Aot 200 2de =, o S JEHUA AIEE

- 262 -



£ AC 220 V Main

L EL

oo AAMEE =Y

&hab AC 380 W Main

3d YAEE s=

TRANSFORMER
AC
Do AC
EUT CISE 2o &HE
(EHS& CIHH) SIMULATOR
- FEAAA St Al
AHEEHHI fag IR MEB=Z AMZ2EHE
Test Receiver ESCS30 R&S 100022 O
Test Receiver ESCS30 R&S 830986/015 -
LISN ENV4200 R&S 848411/015 0
LISN ESH3-Z5 R&S 100031 o]
Voltage Probe ESH2-Z3 R&S 826186/002 -
Voltage Probe TK9420 Schwarzbeck 9420-232 -
FOUR WIRE ISN
PORT ENY41 R&S 100022 -
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& Mk~ - 30.28008 MHz £7.8 dEuy
B v Mkr 2 39.ee88 MHz 21,8 dbuY

KRPRCon)

= ]

28

—a H H [ P ! H i | ! i
e@ .18 1 1@ 38
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AZE 5
‘Xu\', \ :
45| ,"!‘Q’U A, i,
AT ATREE
_a%.lﬁz 1 N
2. 11Z3 Ay
g8 I Ee nxyd EA AFES 98 5 kW 59 JIHE A
2 118 AAstel ofdlg} ol A Al
- AgE  IEC 61000-3-2 : 2005
- AEEH 2% (209 + 50 ) °C,
+5% (458 £+ 50) % RH,
719+ (100.3 £ 0.2 ) kPa
- AEEE HYEE MY
- AR 0 (YE) de 150V T 440V (£9) 220V, 5kVA, 50/60 Hz
- A4
M# A @3 (KS) 7174 H) 3
IEC  61000-3-2 : 2005 KS C 61000-3-2 : 2005 Class A
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M 9
Y - O
Z“ T-"
s u EUT
9
IEC 1778/2000
S power supply source 7y input impedance of measurement equipment
M measurement equipment Zg  internal impedance of the supply source
EUT equipment under test I, harmanic component of order n of the line current
U testvoltage G open-loop voltage of the supply source
- Class A 71719 A5 ax3(etEY) AR 2 A 2x
) =1 A~ = = ]
n (A)
5 125 % 3
3 2.30
5 1.14
7 0.77 ]
9 0.40 g 4
11 0.33
13 0.21
15<n=<39 0.15 x 15/n
A5 x5 % 7
2 1.08
4 0.43 =
. 3 A
6 0.30 =
8<n<40 0.23 x 8/n
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