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Estimation of photometric characteristic and EMC characteristic for LED lighting products

* 1)

Toshihide Iwanaga , Hirotaka Nakamura

* 1)
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Takeshi Kobayashi* 2’ , Kenichi Haji

Photometric characteristics and EMC characteristics were evaluated for various commercial LED lighting products

(incandescent type, spot light type and down-light type).

were almost all under the values for fluorescent lamps.

In the results, (1) the luminous efficacies evaluated for LED products

However, the illuminance per Watt of the LED products were almost all

above the values for the fluorescent lamps.(2) LED products including blue LED+RG phosphor or blue LED+Yellow phosphor

types are suitable for general office lighting regarding matches with luminous efficacy and rendering index.(3) The value of

electrical harmonics for the LED products did not meet the limit of JIS61000 .(4) The results for the photobiological safety

evaluation for retinal blue light hazard from LED products put them in the Exempt group of CEI/IEC62471 except the down-light

type products, which were in the Low risk group. It should be noted that higher luminance products may exceed the hazard

exposure limit.

F—0— K OERAE, RO, S, AR et
Keywords :

1. IFC®HIC

BEhER, BFme EORRED D LED 2o - R E N
ERZED TS, BHBZEORMIL, WiEE R 572012
VERAD SEBIETDEZLETHHN, HoRLX—, =
A NEBLE WS BRI D, DXL D RNEAT FLF—
TENZEBTLHZEnROLND, HDHSITMAT, K
HENZMOFEHR, ko arzEaM) e EoRtEd
BETHD, ZNOORME, &%H, MR, Bt

NA, FMRBIEIREE, AN O YRR EN D, 4
TTIERODNEI T Z N TE D, £z, WLk
DR D, BXFHEIZOWTHHFICEET INERD D,
EBICLED F v 720 b 01k, EEICEMEREHTH D
728, RICxT 2 LZ2MEOBEND D, ABFZETIE, TR
STV D 4HE LED FBIAZ B ZRE, EXRER L O
B D% MRl 21TV, LED HRRAZSH %2 R 22 i il
A+ 25 EToOMEIC W TEREZIT- T2,

2. EEBAE

2.1 REHFHEORIE

A 2T o 72 FRIASR R, Alal, EICRESERE R ICIRE
L, LED MEAZRE 14 85, (BERI, ¥ U 74 ME, AR
v N T4 ME), ®ET T 4RE (BEE, EEE), A

U e A S —T
*2) Y E R v — T

- 22 -

luminous efficacy, rendering index,harmonics,photobiological safety

BVEIR 2 WAoo 20 Wi L L (KD, FMEEBX, 406
R, MREE, B, eodn, BERHEE Lz, JE
BRI HE B KOy F V% vz,

ole@le

LEDFREA 3R B (B HiZ) LEDRRBER(F 75/ E)
w e
|
LEDBBRBR(RKYMS /M) ®HXST
1. GFHReE A 0 L 72 FRIARR
LED MBIZR B, R GEEE, ¥ v o 74 | ﬁ/, Xﬂfy FZA
ME) &L

2.2 BRIEFMHOAIE A TIX, /A AL E D

BRI DOREEIT o7, BIEHBIL, HEES, %,
AR, RAEI, ¥ iaﬁj}, HiETEE, By
varvdi L, FHEICE, N—F=v I TFIAY, 5
LIEIRMEIFEME, EMI L3 —8, EMI 7 5 07, B (3n

) @& i,

2.3 DAMEEEAES AT LOBRFE HR B H ETR
S O e D AR (R I IR) IS D & = MERE Al

CEI/IEC62471PN2 S\ CTIT 9 BN B B, ﬁ%ﬁi‘%f“ X,
RIZHT DD Y 27 & LT, A, ST,
F, Uk 27 B3EFonTWb, HRALEDIE, &



BT R D MR E OER B O v — 27 (25 A O
E—7 %8S, £, BMELEWCD, FZZoY A7)
BWEEBZLNTNWD, MAEREED Y 27 27T 2720
W20, RREHRSICE S Lo 0 GBI E & A 7 AT K
DATORIFIUER R, R AT ME—mICHiR S
TWaWe®, A, Ry AT A0 EITo7-, BFEL
TV AT LD A IR T, FEICASETR, 2t
BT STV D, AR RIE, BUEICES L
FEABLOHEBAZEBRTLOOKY, 27—, WE
By BB T D0 DCCDA A TS THR SN TW5, 4
FeEE, XN E) 7u A= FRERAL, X6 (g
St) EBIFI/NEL LTWA, HBilEsiE, HETFHEE
(PMT) , Si7# F&A A —FK, InGaAs”7 + b &X' A A — KD
Pl Bz & LT, 200nm~2500nm % T L F kT o
HEEAREE LCWD, MU AT AL, Bk, §FM LK
IEFDEIR (O3 e B E R R + i Buik) A L
TH VIR DESIE 21T » TV AW, [y s 5
BIR(T o~V FORZANCHED ) TH D & &, HEILHIR
EEVERER A K20 K ) ICELE LI GA O A EIEEUR o
VR IR TR T N TE D,

L(A)=o0(A) E(L) = (1)
L(A) : 53 Y (W/( m? + stenm)), o (1) : HE
PEBAR D53 Y SCET R, B( L) : BEHREFRER D 43 Y h s R
FE(W/(m? - nm))
BRAEXLR HEI=VE
: N EEE T
R N

magy | R Zamme T1E

_;:-__ Iy, —A
Eﬁﬂ@?}
& ANXER

cCDhAZ

43 e 28

2. SYVCIRETEEERIE & X T A O

3. REBRERRUER

3.1 ARWRUOAE  URZR(IwW) & BATHEE

Wiz OE FRE/W)OBGREX 3 1RT, £z, B
BoOREEMEOBIER R 4 17T, K3 ITRTEIIL,
LED MBAZEEZ, HFEDRIm/W)D T, BEIBHLT v
(70 /W FZEOZ K IF e b DR\, BALTHEE T Y
720 OB FRE/W)TIE, B, 9877 % Ebl>Tn
Do 4R T I, XTI MBIELHEAALTHD
2N, FBEKIE LED IO\ T H EBECEBEIF SR T o 71T
T, fREMERRV, T, ETFTRENKEL ZR-oT0
LHEVzD, ZOXOICLED BAMRE (BHE, Fvr7
A ME, ARy bTA M) 1T, HFEDR(In/WHIZ2W TR

Bulletin of TIRI, No.6, 2011

T T RIER DB DR NN, B FRENELS, AR
v MR HRICEICE LTS EEL BN, 7,
LED F v 7% L U LED MBZRE 02h=Rm E2E L <, K
X OVERE T, BEFLED 72 72>\, hEus
ECEEKEEIT T ONFEIEEBZTHDHEONEL
ns,

RIAZR B DM i a R 5 1Oy, Fio, SPEBhE
(Im/W) & R CAFTHmE D BAFR & B 6 1”37, ¥ 5 1R T &

200

= n
§ 180
g 160 A LED(EEkT)
g 140 N & LED(Z 2T )
;‘LT; 120 B LED(RRY RS )
bl 100 < BEBENASIVT
H 22 FEERLLT
T o Ek
# 40 * *
# e o
20 P A
0 97\ Aﬁ( 2%
0 20 40 60 80
FRFE(Im/W)

3. IR & R OMIE R R
BB, JEIRO I BT ORI

—— EERFLED
——HH 54 FRLEND
—e— HY9U54 LD
----- BEBEKS T
180 - — BNER

e RE (cd)

0
#EAC )
B 4. BOERRED IR R

21z, RS CW5 LED SRR, R 3FEEORE
FRICK D TDHZENTE, TNENRRDI DM EH
LTW5, X 6 2°5, LED ORENXEGFXBNCR D L, %40
LED+RGB ‘& WAKD % A 7 (Ra=98), {4 LED+RG H# (A D
4 A 7 (Ra=79~94), F 4 LED+ FEAHIEIAD ¥ A 7' (Ra=65
~8S)DIE T E R E S mV, F o, AR £
DEWHDITE, HFDENMELS R HEHAZR L TWD,
O XD ITHGFME L OLRSRI, MRk — AT 0

- 23 -



HURE N BN S v 2 —RFgEERA, #5655, 2011 4F
BItR L 72> T D, JISOTIE, MBSN85 (1B & 100 4,
AR ORI b R TV T, £ OBFTICHE 9 .
L7l B O Z AV D Z ko b s, fFilxid, 90 - A BELED+E B Sk
—W DA T ¢ AREITIE, EHEAFMEE 80 L EE TS g & o bk e mBLEDHRGELIE
CUAHERENT VD, TORERME L, Mo g ¢ aa S A LED+RGBE b
SOUm/W)BA LICIRET % &, #6 LED+ @k, #e B 75 O mmmaRsLT
LED+RG #HARD X A T OHRN ST AB— DA 7 ¢ AR % ZZ AL A CEERRLI
HELTITEE LV, B 60 e o Tk
o AN ] .
08 e IR 0 20 40 60 80
07 \ FHRHE(m/wW)
e N\ [—weeomemtk
T N “
R 05 / —SLepas; RI6. VAT AR O WS R
R 04 ' \\ B
RE /7]/ i \ \\ 3.2 BREMOIE BEEONE/ERELE 1R
02 [ B " 9, BHROFEE (OXE) 12250, BKEENRHDH LT
g; o N M ZOHEELUATH B0 E 2 nERL, BICRVnb0iE—
350 400 450 500 550 600 650 700 750 800 850 EOBRLEEZRLTWD, LEDBEAZRE.D 5 5, &Rk ORI
R om) % FE 25O 148G 12 8L S0, Jhik
BTN = N - > =
. HEMNMEL, BERFBICERRNH LD EEZ SN, f1R
# 1. BREEORIERS R
No. TE | HEESHW ok TR 2% N *? MEEESTS | MES GBI 5
e
C61Joloso<6> Ak C?S;;lfg(” CISPRIS
1 7.15| o0.58| A X 6.8 A
2 7.06 | 0.58] A X 6.7 A © A O
3 8.47| 0.87| © O 1.3| © © @) A
4 16 0.5| A X 3.3 O © O O
5 16.36 | o0.51| A X 3.3 O
6 9| 0.53| A X 20.6 | X © © O
7 | LED F& 8.74 o0.52| A X 20.4 | X
8 | HEE 1.38 0.9| © O 0.6 © © © O
9 553 o0.52| A X 53| O
10 555 | 0.52| A X 53| O © © O
11 4.47 0.42| X X 55| O
12 4.46 | 0.42| X X 54| O © © X
13 4.06| 0.68| O X 1.3| ©
14 391 0.68| O X .3| © © X O
15| #®es 21.91 | o0.62| O @) 19.3| X
6| 7 22.96| 0.62| O @) 20.7 | X © A O
17| A# 91.11 1| © O 15.3| X
18| &R 73.71 1| © O 11.8 | X © © O
1 S *2 22 NE *3 MEEEN
85%LL L © 2ALLTF © B RABE DS RS % 8 2 72 ©
60% LA E O 6ALLT O EiLst X
50%LLE A 0AUT A
50%F#T X 10ALLE X
* MRS TEBIE *5 R
B HEAB 2 8 2 72 © B RAEDSIEFEAB 2 8 2 720 O
EN, EESKOK O ka7 A
EHNHHEDHOK A Bz 27 U T Ly X
Hikkz 7 U7 L7 X

- 24 -




g ERIRER SO EN ML ETH D, iz, RAEN,
MET I T BT, ft A4 RiconT, BEHEE B2 TLES,
FlEREREERTRENA LN, ZhODHEE X
Bl RO I DO ERE T ~DRENRRE WD, +
Sy IR FH B COREN L ETH D,

3. 3 HRICxT 2REMEFE HOIEIT X % s
DY RATZDNT, S BEHEERIE > A7 JZ K HHE
B KON CET/TEC62471 (23 < U 2 7 3MfE R &2 3 2 1TR
9, CEI/IEC624T11C L5 &, Mk, ARBEEICLY,
KR T I AT TN—TICEK oy Ens,

#2. RWAZED D OBEDEOIRTKF 2 2 PERTfRE R

A2
= B T U2 T —F
(W/m?%/sr)

EEY LED 37.5 s (<100)
X274 MELEDO 181 SERREE (= 100)
274 MNE LED® 36.2 1 bR

B HEIET T 37.8 bR
HEVEER 9.03 bR

#3. EECHT IOV X7 T NV—T DXy

VA7 IN—F JRAR 725 2 05
U A7 Gl HAEMFN Y 27 (ERCEEES

A% PREME) Z5lEE I S0

UA7 TN—7"1 | @HOITEI~ORIRINLE L 22D X
(XfERRE) DRV AT ZRIEEI S0

VAT 7 N—72 | IEFEITES LVORIRISHR 2 K
(FRfERRE) W E T IIB 72 ARPRRIC L, U R
I ERlERI &0

VA7 7 N—7"3 | =B UTERROZEICL - TH
(P fERR ) VARY wgl&fz 4

I L72EIR T, # 7 T4 MELEDOD HMEERE
WXy Sn=PshE, &T TV RAZ%ER) OUR7 7 —
T Th o T, BEROIRIZRT 5 2 RMEFHiIZ- oV C, LED
IRIAES BAE, 7 D455 10 DR b AR E D U
A7 PMOFIRE D @L< 2R B D, 4 B OFHMRE R
TiE, —REIAAE LCREE 2o /-MTR NIRRT,
Ho & b HERBEREN S o227 T4 ME LEDDT
I, FEMPERR LS, FLRERES/ NS W, A K
EL< pote, %, IHICEEORWRARERHERE SN
A, RT3 27383 L EZ2x6Nn570, L

- 25 -

Bulletin of TIRI, No.6, 2011

BRRFRIME 2 B2 DI IOE R & I, IR EE 2 4
ROBEDBELE END,

4. FEDH

¥k % 73 LED MIAZRE (REREAN) O, S5
T, BEHEEOZEMOFMEZ R Z eV, RO Z L EZH 5
Iz L7,
OIEPZR(Am/W) D R TIEE N T T2 RIF RN DN %
WS, HNIEBRE Y720 OB FIRE/W)TIE, IR, 5
KT REBZTWD, ZDz®, LED HBEIT
2Ry PRI ARICEFCE L TWS, F7-, EERO®
T T ETENHERRKE S B D0, REICY -5
TEZDOZ LI THHEET D UNERD D,
O ATMENEL R DIEE, RIFEDHRITIEL 2D, A4
%GRl L 72464+ LED +RGB #: 6 RIC X 5 %Y )7 o Bl i,
WZOWTC, EEFFMEIIIER IS E O AR M, TH
EFER & TRBNR DT o 25, H i LED+E (A sk ik
F7o1E, H LED+RG EAEEOREN—E A7 + 2 DI
HELTELTWS,
@FELREME (/4 X)) TIX, &RKROSHIEZB L5
WL hole, NEEXYEL, SRHKOMHELZE L
FIEERFDRRD LN TND LWz D,
@RIz 3 2 7RO R, 0L 28", —K
A E LCHEE R DT hhoTen, ORU 270
BB EALNETZ0, LVEHIORFC L v X%
X0 FE MM A & D 7 YIRS D BRIER] SR S LB I
nHEFZEZBND,

(CFER% 23 4F 5 H 20 B4, SR 23 45 8 A 3 A AT

X [

(1) KT, 1WA, hFER:  THRPIE LED £ =2 — /L0
FRMEE S AT L OB ), FORERSLE e v 2 —
T FE 5, No. 2, pp. 34-37 (2007)

(2) HFfdE—, NE—%, bt BEEE—, = EfE: [LEDJ&
FAELEL O EMC SB35 — 552, B IHHilE Ha il
#, pp.57-60(2010)

(3) CEI/IEC62471,” Photobiological safety of lamps and lampsystems
“(2006)

(4) KT, ARTRME, WEEERRL, LUARERE « [ e R i
TR ERAT OB |, BB RE A I o & — B FE
%, No. 5, pp. 34-37 (2010)

(6) JIS 79125, “ERANIEHSGORFIINE" (2007)

(6) JIS C61000-3-2,” LML — 25 3—2 F6 : [RECAE — @i s
T A FREEAE” (2011)

(7) CISPRI1S,” 4 HR B K OVHE{ERE & oD SHERG )5 S5 e P D BB e OF
WEHE” ERREXIEESTR,H 7 hR2005)




