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EMC evaluation and examination of LED lighting equipment
Kenichi Haji®”’, Takeshi Kobayashi”’, Ryoichi Miyajima®, Kazumasa MIKAMI®

LED products such as LED bulbs and LED tubes are recently widely sold due to the increased awareness of energy conservation.
However some LED applications are not subject to the “Electrical Appliances and Material Safety Act” of Japanese law and so on.
Therefore we can see some products which are not adapted to EMC.

We have used the International standard and Japanese standard of EMC of general lighting and LED applications on the market and
measured the conducted disturbances, radiated disturbances, harmonic current and supply current etc. In the paper, we would like to

report the comparison and results.

F—D— K LED S, ERIREM S (BMC), HUH—T I v vay, MEmTEENE, &EERHE
Keywords : LED application products, Electro Magnetic Compatibility(EMC), Radiated disturbances, Conducted disturbances, Harmonic current,

| s KFGTIE, Z 0 4ATEIED P BEIT ) A XD TN,
’ FEICER L, BRUEHEIZBT 2 HE 212 T EMC aﬂﬂfﬁﬁ
LED ZiEM L7 BEgs RO ENIER ’.Ej?iofb\é BEZONWTO—BEEIT IO THET D,
VIR B, HEZET 2 (CO, %) ZHIET % B X
BT KT AEMAE L o722 & T LEDIGH ”u”u&’

BT 2BLAMmE Y THOTFEMEZ WD (P, I51, 2. BERAR

2011 4F 3 A 11 BHICHAE Lo B ARKHIEEIC K 0 B 5 BRI HBR SN TS LED EEM (100V50Hz) % {#
Fh L7-pHEEEOFEN D “EE” T IERLME L7, Z OFRBREEOHARTITAER O —ERIRIT 0 20W (ZFHY
ST, MHOTERRERNIC .Ejiom\ HEMICH D, THWALIZFEOLD L INTWDS, AR OEMR LS
LED Ji F R ITpE sk O BRIR g B2 b, A =R icF 5L, 1R, AR TS e e 21T o 7288, B
FF A TR A /TT/X@[EI%&’E%Y@@T% L2 EDD R E (LU, = yf/a V), MR TEECLT,
%‘%Wt’/ﬁmib ENE U VAN VRN AIONG HESR), MEEFEHCLT, ), T—YA—FT T F LT,
IV RS ~DOEEN T2 O NDDITNA Tl LLA), ZENEEVE, o B (U\T ) DENER
‘3[%%@ Iz, X5z z, 17&0)1&%‘%@%%@%%’6@ %fﬁﬂiéﬂtﬁ%ﬁﬁ(ﬁ (8) (9) (10) (11) (12) (13) (14) iz k
IR RS L WSO/ D G 35 5, DPIE Lz, LA, SRBRFEOMEZ IR, M,
LarL, HBAZEE L L Co LED JSHAMEIZEREZ AC 2 ARG TOSRER (BW) Z0REIZOWVWTIL,

5 DCIZE#H L CTHEHAT A0, %ﬁéuﬂuaﬁxif: THLY R 2 CISPR16 (' 2 |2 <
BT 23R M5 <@é&woﬁ mRb b, £z, —

O R g BB 2 HUE AR I2 B\ C LED S R i _

HThHBHIZD W, ﬁiﬂ z ﬂ#ﬁ@ﬁb\ b RAZT b5, _—[ ]:—
#®7=% LED G AT BT 2 Zem-0rkRe, BRI E

2B B RFgE 5) (0 (D) ﬁ)?ﬂbﬂfb\é DAlT, RGBT L

e O e (O T, MRS WD LED EER 4 O Ac O

A IEAER A L, RIAZREICEIT 2 EMC ks 45 H

LCHIE L, LED EEMD ) A XEeE % eligiat L7223, 31 RBR S O BEIRER

() B8 7 —7 2. 1 BELEH-TIBELEL

(2) et Scim S " S
(3) FFER B 7 & — EIEAENCBIT A E I FEEZBEIC , A

100V/50Hz % 342 LTE10% (90V H» 6 110V if) 2

- 18 -



SR REORE A WE Uiz, BRI DWW TS RERH %
AV, BEEEICKT 2 REOEE SR T 572
W, WOFECTER LTz, mATIRIET, 85 RERE >
% LED BEM O L v I ICEICE i s, EAICBEIL
fo & & ORRBEMA I LT,

2.2 M=y Iy

FREAZREICBE T2 it =2 v v 2 v O HEREEE (LT,
QP) DIRFEMEIL, CISPR1S ) 9 ¢ 30—300MHz £ CTHE
INTWD, 2721, A CIIEMEE %2 1GHz & TR
LT/ A RO =2 % ET H7=% CISPR22 (13 55|
Liz, RBITY ¥ —0EEFE Gmik) T TITo7,
BIESE EMI Ly —%, 7 27 F 1% 30MHz~300MHz O
P %A 2 =H /L7 T F, 300MHz~1GHz O#HifH% o7
RYVFT 42T TF, LTI T TNz,

2. 3 HMim

M OBER TR L QP OFREEIL CISPR1S 8 (9 %
S L, WA OkHz~30MHz T/ A XD — 2 ZHlE
L7, JEIIE, HEIFEIRERHE, EMI Lo — 3% A,
2.4 BN

B ORERFIEL L QP DIREEIXERIEESH 1 HE
7EOOUD 2RI, Yo —DOBEH T —/V REIZ
T 30MHz~300MHz ¥ TOEHEEHFAT/ A XD —7 %
HE Lz, BIEICIZEMI L —2, EMIL 7 T v 7 &2 iz,
2. 5 LLA

LLA OB 7R LU QP DFREEMEIL CISPR1S &) (9 %
ZW L7, HEICIEEMI Ly —, —77 T A
B\ 70— 7% Wiz, 9kHz~30MHz ¥ CTOE T
JARDOYE— 7 #W]E LT, 4EEM L7 LED BEERORE
SF1.6m L F2DT, LLA DEL 2m Db DO EHH L7z,
¥ ¥ —0 LLA IZFEY (BF) THY, WEX TN
TWARWEEBETH LD, ZZTELNIRRT—%13dH
CETBEMEE L TRV -T2,

2. 6 BIK

100V/50Hz “C R4 W CEEERBEIY, &l i 4 H)
EL, HAT¥EBE IS C610003-2 D7 5 AC : Bk
DA L CEME L7z, RBREIZ 25W LT Th o 72,

2.7 ZTAER

A A w F o AT BRI 22 i #ET D fie KA A5 S (2 D
mEisd & 51z, 100V, 50Hz, A 90° 2R E L7 ACHE
WEHAWEZ, B 1 AEZIT 2 AOBAETORNERD
MBI AATEERT 2 20 7, JAT SHCHAT SH 5 £ TOR %
5 MR ORI T 5 BT EEHE LT,

3. HERFER

3.1 EEREHICHITIBELEL

B 3 ICEEABIRFORE DL Z RS, 90V D 110V F
TOBEOHMIA LT, BMEZEZEREILEHTS
Z el ol

- 19 -

Bulletin of TIRI, No.6, 2011

[40000) . .
. * *
- ’ 4
*

=

2 2r 1
®
c
(9]

g |
(2]
=
o
£
g 1t
S5
—
I 1 L
0 90 100 110
Voltage [V]

3. EEEBRIIRT MREOZE(L

3. 2 mEtzIviay

B 4 3T vy v a VB R AR ERT, T T
FiE, K4 EAKER, X4 FTARERTHD, RGO
st A ZX R 30MHz 2> 5 300MHz & T OHiFH CIRE
EEBzT,

70

it
St
50PN Ay
40 "M
30F
20F
10k Horizontal | |

0 [ B
30 100 200 1000

70

A ]
60 N
sob | e \/W ]
40
30f Limits 1
20F 1
10f Vertical 1

0 L L L1
30 100 200 1000

Frequency [MHZz]

Limits

Level [dB(u V/m)]

Level [dB(« V/m)]

4. JEEE R v oa CRERR

3. 3 H#iE

B 5 ICHERI L K A RER A T, HEBRE I 0.06MHz F
TIXBREEIZIEFITEVME T, J8#H% 0.07MHz 76 30MHz
F COFHCTREM A 2 72,



100t
S
3
o
S
©
>
3
50n Limits T
0
0.01 0.1 1 10 30
Frequency [MHZz]
5. MESHIERS R
3. 4 ER

X 6 [CBEARNEC X DRERERT, B O RSB
EW I 30MHz 2 HIREEAEE 2 TR Y, 150MHz {4 TR
EfE % FEl-7-,

100

R\\\ T
L \\W ]
A Limits
50/ N ]

(4B (W)
H
£

Level
gé"'

%O 100 200 300
Frequency [MHZz]

B 6. EAMERR
3. 5 LLA
X7 (2 LLA Z AW CHIE L72#E R 2R3, BRI E
L FCh o7z,

100 .
< [ ]
= 5O \\\\\~ Limits| | |1
5, - aww’ﬂ d /\(‘ T~ i
= Iy
¢ of \v”i)\ VAt i
3t ]

0.01 0.1 1 10

Frequency [MHz]
B 7. LLA HJE#RE R

- 20 -

V]

Voltage

HRUERST PERERANIF e o & —BFSE e, % 6 5, 2011 4F

3. 6 EXEERKEMSLUEHAK

M 8 IXEEBRME AT, BENBILEEEERE H
WG EE, BREBITAWER CHH, REGLOHE
B TILERITEL, BHIESNE LR Lo T
W5,

B 9 OHMERNT A I D SR B, BEEhIE 1 RS 40
KETORMBEERDOREZ T, RN #hHR TR EE
(Limits) 2R LCEBY, #7 7 7B THERBOERME,
REME AR R D LS T 7 DENRE TR EN Fail &72%,
HAR L 381k JIS C610003-2 D7 5 A C : MR 14 ©
HE SN D BREME TOHER R T Fail &£72o72, LaL,
25W L FOMRBAZEIZIZ S 5 1 SOHEFEE LT, 1HEAR
WADERICHTHENETREND 3 REBLV 5 KEH
BIL, TN 86% KN 61% %M TiFe bR, X BHIT,
ABBEDOER 70 A% 0° L LT, ANBROWEEIL,
60° XITZFNLVATTYEDL ERY, ATEROE— 7 (£
HMIZEONDOE— 7 BRHIGEIIREZEOE—2)E, 65 X
EENLVENCH ST, 2>, 90° LvEgATErIZRD
RISV ERESN, K8 OB LXK D
3WME 5SROI A FHT D L HEIL Pass & 7207z,

[A]

| ‘ 0026 vrms| G178 Amd  dagearz | O3
VR R
200 Voltage 8 -
. |/
e "\(
100 i pymy .
N
| | Current ' s
0 3 0 o
[ =
=
— | O
_1 OO y P i \.'l
I
=200
-05
0 360

130
Phase  [deg]

8. BRI

[Al
0.200

0.180

0.160
Limits

0.140

0.120

0.100

0.080

0.060

0.040

0.020

0.000

I B . 0 s _ o w
-
15 17 19 21 23 25 27 29 31 33 35 3T 39 [Orded

9. EAHBCETTIIE RS R



3.7 ETAER
F1ICEABRMAIZ =T, EABRITIAA v TF D
on/off % 5 [Al# 03X L CHIE L7z, RERGOZEANEREOIE
LOXFR N 5Tz, REBRGE 2 ARIZLIZRROENE

FARIE 1 ARBERFOZENEBFMEOR L E 2 fFi1278 o7,

1. EANERNEM

ZRNEFA] | 1A 2 [A] 3 [a] 4 [A] 5 [A]
1A 7.4 7.2 7.3 7.3 7.4
N 13.7 | 13.4 | 13.5 | 13.5 | 13.5

4, ER

X 3 OREITEEEMIT L TRESEBHL TV,
WE, REOHINIERICIEIT 5729, Z o LED HER
OEREKITEEBRBH R TIRRVNEEZLNS, &
EIRERENV T HAVXEEDEEIT D & FERN —E & 72
D, BEL—ELRINLTHD,

M4 FOT7r7TRHEFOKNTI vy a VEELK 6

BIREN S 30MHz~300MHz (Z81F 2 7l i ORI E Ik
AT 5 SHABAU TN D T EBGND, LoT, K 4
TEIX6 DMBEINS L EDEERTIEL, ACHr—7ANbHD
BE RN EHR SN D,

£z, K5 OMEEIE &K 7 O LLA HIEIEX L~
50dB H 5, RBRMITIZEFREE CTHLZ b, /A4 X
RMEICHBERS 2 EHERlEND, 2O EEEXD L
LED EEHOHEIZBNT, /A X LUHERIEFIZ/NE
<, HEERE MO ® 2 EEARIE D LLA JIETE
ETExbLEXLND,

25W DU o8 5L B AR TR JIS C610003-2 2 5 A
C : REAMESE O 1T LC2 o0 ERERNEA S, &
P EIR OIREAE TIE Fail HIE TH o728, X 8 OEFIK
TEER 9 D3 RE 5SIROFHEIZL T Pass LHETET,

5. &b YIc
LED i B2 H W TEE Wﬁ’ié%ﬁ,it
100V/50Hz f#AIF O BEB I, 22 ANEIRE L CEEERE

taﬁ@ﬁ%&mwT,W%I:yVay,%%,%
LLA, &FHEERIC XD EMC FHliBR %17 > 7,
HemmE & LLA JUE OFERICHBIR & Y, LLA THIE &
N5 AR ULRIEFITNE N &5, LLA IR
ZEME LT i A EAHMERBRIC TE B BN D, £,
W=y a  EENCHBERS D Z LD, EILHE
G b LIS T I v g v EHEROWT RO E
bEEFEmET S LT, LED SR OENEE RS I
BTXDZ o7,

ZE NBEITIIABIC IS L CEET 5, 47 4 AE
L TR OEDEE S LED EERICE X2 2 RN H
b, TOBS, R0 OARBETH--Y, KEID LED FRIAR

- 21 -

Bulletin of TIRI, No.6, 2011

E'C“ébof:@*féiﬂ/*\ X, SITEF~OREENRVETH D,
LED it~ 84 x11,7: EMC il o —E8 2558 f 4 4 <

&;D itthﬁxé’ﬂ%M) WL AT IS A > TV B T2
HLH e EMC Bl ofesr, 3 X OV LED EEROBEIR

E%Km,ﬁ%f@%ﬁ%%ﬁﬁﬂAhé&é%;&%ﬁ

METHD EZZD,

(PR 23 45 H 20 B4, FRk23 47 H 12 RE%A)

X [

(1)  “EFIRlg T22 LED Mokt ~, BB T2 E EMC,
No.262, pp.138-139, 2010.2.5.

(2)  WIlE—, “ZV—r -zl ha=s2 RIIHLED O L mik
D LEMEN S HFMOESET” b T VA Z i, pp.197-200,
2010 4 9 A 5.

(3)  WIlE—, “rV—r -zl hu=s 2 [RUIHLED ORMLFHH
B DL N S MEERDOZE X HE T NT YA X HI
pp.197-200, 2010 4£ 10 A 5.

(4) “EMC T#EZ 57 ERBEE T H EMC, No.267, pp.135-136,
2010 4E 7 H

(5) WPl BRILFEAR, “BERDY ISR OIS AR & 2 ORMEIC
WTr fEEEN BN EOERE SR, pp31-34, 1558k, IEICE
Technical Report EMCJ2010-15(2010 4% 6 H)

(6) Fif—, fh [LED ;iS850 EMC 2B 2 —2%2), BETHS
WE RN ZE @S, BEEER T%, EMCJ 2010-80, pp. 57-60,
(2010-11-19)

(7)  FitE—, fit TLED JSH#ih0= ANBHICET 5 542, BERYas
ERz, 3-006, p.8, (2011-3-17)

(8)  CISPRI5, “TESUMAN] R UL &5 0D MER 4 1k D PR FEE(B Je OV AE 7
1 [EEEE uﬁixm,%7mﬁm5¢HH

9) CISPR15, “Limits and methods of measurement of radio disturbance
characteristics of electrical lighting and similar equipment” International
Electrotechnical commission, Amendmentl 2006-10

(10) “EBEASMOHELT DM S OREFE BT HMES, HI6E 11 1,
FBOEBLOETE

(11) %85 MR R OV (B 5 o M S o 5 362 A P 0D I 8 A0 R OV
J55015(H20), BI#E 202 @ 2

(12) CISPR16-1-1, %ﬁ%i&04\1%74m*&pw WNTHIEFFED
fEREEE 118 ERIER O R 2 =7 ¢ JIEREE - e E =
PRERUEHESHE 5 2 hi, 2006 4 3 H

(13)  CISPR22, “ISRALATHE S-S MRS B ME- B S OV E 71 IR
6, EREEARREERNZE B2, 5 6.0 I, 2008 4509 A

(14) PAMUEES, IS N> R7 w7 70 EREESZPEEMC) 20101,
C6100-3-2, pp.89-128



