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F. CM: Common-Mode Interference(3 &[4l Z= Zsl)
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HE chot 50 mE 2™ X5t => Xp= o) =2
- HI|IERL S AARS ES
- QA ES
C. _H_j:iol EE l:l-gl |:|I-o|-
- 22 MAtH 9HE(Electromagnetic Emission) 2|
A 1970 T EHRE AME AlZ, X AME 25t &
- MAtmb Ui M (Electromagnetic Immunity) 2+t
Al 1996 12 FE 78 AYES SM2E HE AIZHEC EMC Directives)

Lt. EMC 4

A. Noise Al MAH F2 7|
- |[EC: International Electrotechincal Commmissoin. =X M7| = 3|9
- ISO: International Standardization Organization. =4 ZFZ3} 7|+

- CISPR: Comite International Special des Perturbation Radioelectrique. =& £ Zts S9 {35

- CCIR: Comite Consultatif international des Radio Communications. =X £M &4 X2 &3]
(x| ITU-R)

- CCITT: International Telegraph & Telephone Consultative Committee. =X ™Al M3t X2 2 5
(x| ITU-T)

- IEEE: Institute of Electrical and Electronics Engineers, Inc. X17| XX} 7| =X} &3]

- FCC: Federal Communications Committee. 212 S21 ¢/ 3|(0]=)

- NEMA: National Electrical Manufactures Association. 0|= 7| =3

- NBS: National Bureau of Standard. 0|= Z &=

- VDE: VDE Prif und Zertifierungsinsttut. 5 Z7| 7|& §s| Q15 AT

- ANSI: American National Standard Institute. 0|= 72 &3]

- EIA: Electronic Industries Associations. X} & ¢ 3]

- FAA: Federal Aviation Administration ¢12t sts=

- NSA: national Security Agency. =7} Hd =

- VCCI: Voluntary Control Council for Interference by information technology equipment.
HE Mzl &x] S, ™o AT A @els(¢E)
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B. EMC =A A1t A

ZH 74 U= 5= CHet == o| = FHtct EU A Ez|dz|o}
EEETRS CISPR FCC Part 15
2o 2 Bub. 13 M| 8ZF A H Subpart B GRR Part 2 EN 55013 AS/NZS 1053
o : - Subpart C
| Al 41935 CNS 13439 | GB 13837 P
M 825%
CISPR Molezagm | A 100E FCC Part 15
VTR PUb. 13 M| 2ZF A H Subpart B EN 55013 ASINZS 1053
HE J|s &x| H 41935 FCC Part 15
(Z2E, PC, =Y E, | CISPR MI|2ZFHAHY | M 825% a
qsTodA =) Pub. 22 veo A 345 Subpart B CSAC 1088 | EN 55022
A7 H 100%
CNS 13438 | GB 9254 AS/NZS 3548
CISPR H 41935
5} M7 2ZxHY | M 825% FCC Part 15
TBS P22 | veel A 1002 FCCParteg | €503 EN 85022
CCITT .
M 117=
M mh FCC Part 15 CS-03
OA EA —
74 &t 71l CCIR VCCI FCC Part 68 RPS-100
7tH 8 ®M7| 717] CISPR % s
17| 8 &5 H'H '
ZElS M 2o Pub. 14 M| 2ZF A GB 4343 C108.5 EN 55014 AS/NUS 1044
H 41935
e CISPR H 8255 CNS 13306
e asaomn | oM | da M 100 GB 4824 RIP-1 ASINUS 2646-1/2
SHE AE Mo A 7|2 =5 A FCC Part 18 CSAC 1086 | EN 55011 AS/NUS 3548
MAL 2| CISPR /S ETAE GB 16637 :
Pub. 19
das CISPR KT 2 = x| &l 4
2] Pub. 15 M7 825 A H EN 55015 AS/NUS 4051
3l Zhx| CISPR RS A 74 SOR/75-629
(=3, 25 HE S | Pub. 12 (JASO) GB 14023 SAE CSAG 1086 | EN55012 AS/NUS 2557
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C.CISPR £3} ¢lgiso| Haln} o3t
sc B EFE 2o ol 4y
Ple 7] MAm Sty =5 7)7), 58 AlM 2 55 2ol ois 73
CISPR 16-1-1~5
[Basic Standard] Radio-interference measurements and statistical methods CISPR 16-2-1~4
ISPRA = _ _ = ISPR 16-
cis CHZ SC(SC B ~ SC I), 5 HME 77 7h SIeslolal Heshe MEZ 2 (Product | Giaph 1a1-4
Family Standards)2t Ztisto zt ®Z2 HZolA J|Fo| He 7|2 =8 8 = | S1spR 17
H Ao et #He delstl MIldsks A S
Ple 4] 4de-nstg-o28 J|7|2f ©7| EBxo theh MAtn Metd 2 4
. . . . C . . CISPR 11
[Basic Standard] Interference relating to industrial, scientific and medical radio-frequency CISPR 18-1~3
CISPR B apparatus, to other(heavy) industrial equipment, to overhead power lines, to high voltage CISPR 19
equipment and to electric traction CISPR 23
Med, 1tst, o] 2 2(ISM: Industrial, Scientific, Medical) 7|7|2F 7| & Tof st gtsl u} CISPRTR 28
oA gAds dosta Moidsts ME 74 3
P12 #2] 2 XASAH L 8 o X0 cfst FART HEHY A
[Basic Standard] Electromagnetic disturbances related to electric electronic equipment as | CISPR 12
CISPR D | vehicles and internal combined engine powered devices CISPR 21

ISPR 25
ASAH S WA T|ate] ghefubet XS Atol MXE FAT|e] ESof st =M A cls
Aolstn MIHHstE ME 4 f1s
Ple 4] 7td 8 28, =g 77| § ™A ™ME 7|79 MAtn Metd 74
[Basic Standard] Interference relating to household appliances tools, lighting equipment
and similar apparatus 8:;22 12';
CISPRF CISPR 15-
2Ef, 2917 HMol FAE W3 JhYE HMI| 77|, HE BT ST FAE HI| 7l | {SpR TR 30
71, AFF 2171, 23Y 7171, =Y 77|22 H Wdsts defniel £ Dt 58 7|
Z,7r8 8 ©7| 71719 ool et #AS alolste M IKEStE ME 74 fIYs
P12 72] 24 Mulx 255 93 58 7|E ¥ MAiD Mg 5 34
CISPR R [Basic Standard] Limits for the protection of radio services I(I;EIS??JO%-%TS
ch2 71E slelslolM AL8E £ & 2sEofo & M MujAol £4 DBE A4 | IEC 61000-6-4
3 HAdg Mostn MIlMstE MHE 1 s
Ple 4] 2 7|& EX(ITE), YElo|E|of & wE $4T]of gk Yafjut 7|&
[Basic Standard] EMC of ITE, multimedia equipment and receivers 8:;22 ;g
CISPRT 12tz wa 2001918 wa, slolz wa Zahet ool SHE 5271, 58, M4 | Gopn o0
721 & 4 AMAEE Fdsts 2& 2™ 717], 322 2 Zls FA(TE) g | csPR TR 29
gl ot S WD 58 JIES Melstn MiFsteE HE 7 9lYs
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D. =4/2|
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g | T Eff;ﬁf’ﬁiﬂf 7V =7 72 2 72 A2 oz
oIZ 7 3% WE
CISPR 16-1, 2: Ztsll 94X AH KN 16-1~5, 2~4 714 (2006.1.2)
J|2 72 (E§€ﬁ§7:|§é;|%l ;il]l ijjlj—‘d%) Eciﬁl(l)%o-;é 3,4,5,8, 11: g’N8?:]]1000-4—2, 3,4,5, 71&(2006.1.2)
IEC 61000-3-2, 3: st=2< Zz2|# NS HE 717 M2 st 44 MY &Y =
3 T4 ME 40| gls 8% IEC 61000-6-1~4: =7H, A& ¢ stdE 3 T4
EMI CISPR 11: &, 1tst olg s KN 11
ISM 2171 EMS IEC 60601-2; 2|2 8= °lz 7|7| EMS M82 9I¢ 44 MY &Y =
ats Al EMI CISPR 13: 2t& £A17| KN 13
EMS CISPR 20: 2+& =A17] KN 20
a5 7|7 EMI CISPR 14-1/19: 7}/ X 21 K| KN 14-1/ KN 19
EMS =X 4 s
[ EMI CISPR 15: =% 7|7| KN 15
EMS =X A s
HZ 72 M 71711TE) EMI CISPR 22: & 7|7| KN 22 71 (2006.1.2)
EMS CISPR24: MY 7|7| KN 24 711 (2006.1.2)
XHE XHEMIEMS) IEC 72: AH=x} KN 41
24 ye EMI IEC #4: 15 E: KN 50
EMS IEC °4: & HE KN 51
Meia 24l EMI CISPRAIM MH = KN 60
EMS CISPR 24 KN 24

19t AMH|(EMIEMS)

CISPR 18: 112} AdH|

2HNoR g

2M 7|7 |(EMI/EMS)

(FOHE, 2M)

ETSI EN301-489-1&7, 17:

T4 I171(FHE, FUH)

[o =2
HA' &3

e dd &d &
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4 HS o
4 #Hs a4 a4 g
KN 16-1-1 Mxtut Falf £ 7|+
KN 16-1-2 HEM Zs| S8 Ex F|
KN 16-1 E 717] Eof WX AlE 2 KN 16-1-3 ol M EEE Ex FH|
KN 16-1-4 SALM ol £ Ex F|
KN 16-1-5 CHILE m A AlHE
KN 16-2-1 MM Za&l 53
KN 16-2-2 o My =Y
KN 16-2 AHbxol Zroff X AlE 2
KN 16-2-3 ghALS Eholff £Y
KN 16-2-4 A 58
F.CSIPR 16 & 14
=AM HS 7E MY
CISPR 16-1-1 | Measuring apparatus
CISPR 16-1 CISPR 16-1-2 | Ancillary equipment - Conducted disturbances
Radio disturbance and immunity | CISPR 16-1-3 | Ancillary equipment - Disturbance power
measuring apparatus CISPR 16-1-4 | Ancillary equipment - Radiated disturbances
CISPR 16-1-5 | Antenna calibration test sites for 30 Mz to 1 000 M
CISPR 16-2-1 | Conducted disturbance measurements
CISPR 16-2 CISPR 16-2-2 | Measurement of disturbance power
Methods of measurement of
disturbances and immunity CISPR 16-2-3 | Radiated disturbance measurements
CISPR 16-2-4 | Immunity measurements
CISPR 16-3 CISPR technical reports
CISPR 16-4-1 | Uncertainties in stardardized EMC tests
CISPR 16-3
Reports and recommendations of | c|SPR 16-4-3 Statistical considerations in the determination of EMC
CISPR compliance of mass-produced products
CISPR 16-4-4 Sta_tls_tlcs of complalnt_s and a r_nodel for the calculation
of limits for the protection of radio services
CISPR 16-4
Uncertainties, statistics and limit | CISPR 16-4-2 | Uncertainty in EMC measurements

modeling

CISPR17

Methods of measurement of the suppression
characteristics of passive radio interference filters and
suppression components
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Fo SA | FMmET|, IMT-2000 Al A gH S5
7| 7| | CORDLESS PHONE (900MHz) (EMC)
#3 S27| (ECR) ol 2He EMC+Z7| o
71 E} AV EMS+Z17| ok
PDP ZL|E{(&E £Al7|+EL|E EMC p 4 Sl
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G ™At Matd M M8 oFH J7|F:LICO M8 He
[HE 3] MAtah 2etd 2 HE otM J|&E
7|E Hs 70 & 9H MM AR | IHE LR ol D(E= o) No.

Ated, 1St o|2(1ISM) B4 Fo} 7|7| - MAjah s

K 00011 a0 . Bx|ol 25 b 02.02.19 | 03.09.01 | KSC CISPR 11 (2002) 1
24, dellu|® W £A7| L B J|7|Re| 24 W

K 00013 o S0l CHEF AlE b Dl 314 A 02.02.19 | 03.09.01 | KS C CISPR 13 (1996) 2

K 00014-1 Qo1 X7l Med - 78 do| o), s 57 3 01.10.10 | 03.09.01 | KS C CISPR 14-1 (2000 3

) FAL 7171%e] @F=A - M 15 MR F o o 1(2000)

MAtm MM - 71" g ®™Mo| 717, s 37 2 ol

K 00014-2 FALSH 7|7|701| st @F Atgh - ® 2 £: MApo L) 02.02.19 | 03.09.01 | KS C CISPR 14-2 (1997) 4
M-oMEZR A
=% 7|7] & olet RAFS 7|7|e] M Wil EMof cf

K 00015 o BIAA|O EX 02.02.19 | 03.09.01 | KS C CISPR 15 (2002) 5
2o dsfiet LA =X Ze| 2 ghHof ofst 74 - H|

K 00016-1 15 5wl o UM A E| 02.02.19 | 03.09.01 | KS C CISPR 16-1 (2002) 6
S gsliet LA M Fd| 2 diof cist & - F|

K 00016-2 2. w2 LMol A b 02.02.19 | 03.09.01 | KS C CISPR 16-2 (2002) 7
gic|e, "ad|™ A7 S wE Ao MI| XY

K 00020 WA AE w9 o 02.02.19 | 03.12.31 | KSCCISPR 20 (2003) 8
HME J|& HX|(TE)el M wall SMo| thst SHAX]

K 00022 of A3 01.10.10 | 03.09.01 | KS C CISPR 22 (2001) 9
T Rt=t Mty HE 77| - YHEM - FHAIR

K 00024 ol 2; oy (EMC), 71 - 1=l 02.02.19 | 03.09.01 | KS C CISPR 24 (1997) 10
MAto MEMHEMC)- A 45 AlY 2 3 J|=, J 2

K61000-4-2 | o “mymis) abrt Ljad AlSd 02.02.19 | 03.11.15 | KS C 0263(2002) 11
MAto MEMEMC)- M 45 AlE 2 £ J)=, A3

K61000-4-3 | o “xiximl sbar Ljad A% 02.02.19 | 03.11.15 | KS C IEC61000-4-3(2003) 12
MAto HotM(EMC) - M 4 2: Azt =S8 7|&, M4

K61000-4-4 | & - ®M7|™ w2 ntT 34 WM Al -EMC 7|2 7 | 02.02.19 | 03.11.15 | KS C IEC 61000-4-4 (2003) 13
z4
MAto MEMHEMC)- A 4 5 Az 5 7|&, M5

K61000-4-5 | o 1o sl Al 02.02.19 | 03.11.15 | KS C IEC 61000-4-5 (2003) 14
MAtoh MetM(EMC) - Ml 4 £: Azt 58 7|, M6

K610004-6 | o “miziml e LiAl A3 - EMC Jle 32 02.02.19 | 03.11.15 | KS C IEC 61000-4-6 (2003) 15
MAto MEMEMC)- A 4 5 Az 5 7|&, H 8

K61000-4-8 | oy xiof =i xiz LAl A& EMC 712 22 02.02.19 | 03.11.15 | KS C IEC 61000-4-8 (2003) 16
MAto MEMEMC) - A 4 5 Algz 5 7|&, M9

K61000-4-9 | Ha KA A AIE . Il 74 02.02.19 | 03.11.15 | KS C IEC 61000-4-9 (2003) 17

iy MRtz MeM(EMC) - M 4 5 Algzt 53 7|5, A 11

11 T A - HY el A MM Y MY BE UM A, 02.02.19 | 03.11.15 | KS CIEC 61000-4-11 (2003) | 18
EMC 7|2 4
HMxtmh HEHM(EMC) - M 6 7 Lt 7|F, M1 E - F

K 61000-6-1 e, Aele 2 2ol Aol azol Chek LA 02.02.19 | 03.05.24 | KS C IEC 61000-6-1 (2002) 19
Ao MM (EMC) - M 6 F: Lk J|=, M 2F - o

K61000-6-2 | o1 o simio) ozt LAl 02.02.19 | 03.05.24 | KS C IEC 61000-6-2 (2002) 20
MAtoh MeM(EMC)- M 6 F: Lk 7|=E, M 3E - F

K 61000-6-3 e, Aele 2 ool Mol szl et wel 7= 02.02.19 | 03.05.24 | KS C IEC 61000-6-3 (2002) 21
MAtmt HotM(EMC)- M 6 5 Lok 7|F, M4 H - A

K61000-6-4 | o1 o sioioy izt wtsl o= 02.02.19 | 03.05.24 | KS C IEC 61000-6-4 (2002) 22

A2l LICO & -2(08/4/30 7HX|)
Mzl &% Mg {8 FI|I A E(Zigbee 2)
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IEC 61000-6-1: FEH, Akl 2 A

stAo M el Immunity =& 4

chx} NE g NERET Xg 72 72
Mol Fobg KA 3 A/m, 50/60 Hz IEC 61000-4-8
9bA} RF M A 3 V/m, 80-1000 M
elgzx |(IE #x) 80 % AM(1 kiz) IEC 61000-4-3
ChX} SEAF RF X X} 3V/m, 900 £ 5 M
(Keyed Carrier) 50 % Duty, Rep. 200 Hz ENV'50204
A KV(EH deh) 25w
Q + A
HMI| WA LEKV(EH Mol 715 WA IEC 61000-4-2
RF M & s 3V, 0.15-80 Mt
A5 & ®Mo| | (Common Mode) | 80 % AM(1 k) IEC 61000-4-6
chx} HAE EANME +0.5 KV(E3& et
(H™ o|x) Tr/Th 5/50 ns, Rep. Freq. 5 Kiz IEC 61000-4-4
RF M b5 3V, 0.15-80 M,
(Common Mode) | 80 % AM(1 k&) IEC 61000-4-6
SRy Tr/Th 1.2/50(8/20) ps,
R} MAI(HH S) 05 KV(Md-222E, 5™ M) | IEC 61000-4-5
= +0.5 KV(M-M, 58 &eh
HAE EANME +TKV(E™ ®9),
(B olx) Tr/Th 5/50 ns, Rep. Freq. 5 ki IEC 61000-4-4
RF M s 3V, 0.15-80 M,
(Common Mode) 80 % AM(1 kifz) IEC 61000-4-6 A
= 30 % Reduction, 0.5 period B
X OoF Zt5 ) A
Her st 60 % Reduction, 5 periods IEC 61000-4-11 C
e Mz | ThAZE HN > 95 % Reduction, 250 periods IEC 61000-4-11 C
= Tr/Th 1.2/50(8/20) s,
ME|(H7] ) 2 KV(Al-aztes, 58 d IEC 61000-4-5
1 KV(M-M, ™ ©eh
HAE EHNME +1 KV(EH T,
(HH olx) Tr/Th 5/50 ns, Rep. Freq. 5 ki IEC 61000-4-4
RF M b5 3V, 0.15-80 M,
715 ®Mx| | (Common Mode) | 80 % AM(1 ki) IEC 61000-4-6
CHX} HAE EHNME +0.5 KV(Z™ ©™ 2L,
(HH olx) Tr/Th 5/50 ns, Rep. Freq. 5 ki IEC 61000-4-4
[FEE 7|&
oxol Wl plalol MB(RAE AHBOE T8 SRS XI%3ich
TRl W s HEFAE NS0 255 S0l AT =L, Al FolE o

QO p® >
o
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Arel EZol A 2|

28t Immunity 3& 4:LICO & He

el
IEC 61000-6-2: At &Aool A2l LBt Immunity 3& 4
s
CHX} Al g= Al =7 Hg 72 14 oy J|E
Mol Fobs Xp7|ZE | 30 A/m, 50/60 Hz IEC 61000-4-8 A
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2.1. EMC Design Process
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2.2. EMI Control Process
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