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Photobiological safety of lamps
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1 SCOPE

This infemational Standard gives guidance for evaluating the photobiciogical safety of lamps and lamp
sstems includng luminaires. Specifically it specifies the exposure limits, reference measurement
echnigue and classification scheme for the evaluation and contral of photobiciogical hazards from all
electrically powered incoherert broadband sources of ophical radiation, including LEDs but excluding
ey, in the wavelength range from 200 nm through 3000 nm
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UV-C:180-280nm Erythematic  AfifE
Photo keratitis Accelerated skin ageing
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Photosensitive reaction
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retinal injury

AL I AR R PR A

Infra-red A:780nm- Cataract, retinal burn
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200 300 400 500 500 700 800
) . Exempt Low risk Mod risk
Risk Units Limit Result Limit | Result Limit Result
Actinic U W-m-2 0.001 5.8B5E-D6 0.003 S.85E-D6 0.03 5.65E-06
Mear L W-m-2 10 )‘HE-DS\ 33 T 13ED3 100 T13E-03 )
. A~ a RHEIEC 62471, i%LED
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thermal
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thermal,
weak visual
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IR radiation, | .52 100 181E02 | 570 | 1.81E02 | 3200 | 1.81E-02

16 A TUVRheinland®

04.11.2011 Precisely Right.




RINHLED

KIFEAJLED
1.00
—HHRE
075
/‘“"\.

/

\ J
|

\1;’
/

300 400 500 600 700 300
# 1 [nm]

050

0.00

| RIRIEC 62471, A Th% EIYELEDS
R K R A A
ARSI e

17 A TUVRheinland®

04.11.2011 Precisely Right.




FRIEHHALED—L A E

GAER L[W/m2sr] | EL[W/m2sr]
AN 7580 100
R 28600 1 x 104
25 29600 4 x 106
Ag 18 A TUVRheinland®

oo 04112011 Precisely Right.



STAT RAERCED 22

1. SL3EST 2 EhnrER) K &

Y 19 /A TOVRheinland®

............

Congpes 04.11.2011 Precisely Right.



. [ PR otaE S 2 Epn e AR

e AT T IR I 2T
) T3 ST AR B

g
J-' #HIECIE S 009/E:2002——] 54T R4 1108

) bR
1EC B
* il xEIEC 60825—E0t (LED)™= )
JCHE I L PR
;‘2’;% 20 I einland®
= A TOVRheiniand

Precisely Right.



LED YGRS 22 MR s vE K R

..............

19934F IEC60825-1:1993 £ LED %) \ iZ 47 70

19974F IEC60825-1:1993+A1:1997 %7 LEDf# T BH A (R 5k

20014 IEC60825-1:1993+A1:1997+A2:2001 % iR A

2002 | EHEFRAZERSHE T IR0 K06 R 245 HECIES009/E:2002,
PrEP A FELED S 5

20064F JEEOG R EER ST 22 2 IEC62471:2006 ) & Afi

20074 B S IKIIEC60825-1 — R & A, BARHERLED = 5

20084 IECITC7T6 = L, REKMIFTBLEDF M LEFZEHAN
IEC6247 147V

20094F IEC62471-1F45161T
8H, IEC62471-2: 2009 F:X\ %11, MIEBOLNFEH 2N
r= e T S E K

A TUVRheinland®

21

04.11.2011

Precisely Right.



. [ PR otaE S 2 Epn e AR

= [H PrAE R RN B R A SICNIRPAIE bR B & R & CIERH X R A W] WOt RS
S RE T NARH) 2 2 SRR FRAE.

= [Hfr i

B M & CIET20024E x40 T 4T 5T RAERINAEY) Z 25 ECIE S009/E:2002

“Photobiological safety of lamps and lamp systems ”,

» Hir R TERRAS

IEC4 35| H T CIE S009/E:2002, 1E 4 E [rirHEIEC62471-2006; i

N\ 3/
W& E TR
NORME CEI
HE INTERNATIONALE IEC
INTERNATIONAL 62471
e £ STANDARD CIE & 008-2002
Photobiological safety of lamps
and lamp systems
1 SCOPE
Tres. irtermabonal Stardarc gves guicance for evaluasing the photobiological safety of lamps and lamg
wslems includng luminaires Speciically t speafies the exposure limis, reference measurement
iechrague and chassificabon schem r e dvaluation and contrd of pholobigiogecal hazands from &
seckicaly cowarsd Inccharent brosctand sources of cotical racket Bl e
asery the wanelength range from 2100 nm through 3000 nm
d@.tuv‘oo
g 2
JAN 22

WRheinland =

Coggens 04.11.2011

IEC

=
8

Edition 1.0 2009-08

TECHNICAL
REPORT

Photobiological Safety of Lamps and Lamp
Systems

Part2: Guidance on manufacturing
requirements relating to non-laser optical
radiation safety

A TUVRheinland®

Precisely Right.




. [ PR otaE S 2 Epn e AR

= )L, LEDHLERET 24t homrE; JUHLEDR LN ABRAE M R K etk 28145 . 1993
FEIFIE, LEDS B m— Y AIEC60825-1Fr1HEHFHAT; 20074 R J5 HIIEC60825-11%
R TLEDFE 5. HETN5ZAMAIEC62471h5%E. BRI B LW LEDRE & 658 & 22 45|
AT CE3& A ETE [

= 2009459 H1H TR, FREAITTHEHATAES R IHES, B IS mmuiLT (dkemitk
) IS CEAN A ANEUPESK(EC/244/2009); FE KHITEN62471-2008475 7
(Z:[5]IEC62471-2006) .

A ’s é TUVRheinland®

............

W 04.11.2011 Precisely Right.



HEDCRN & et SR ISR KR R

= SEEEEHZ AR E FARHEGBIT 20145-2006“kT 54T Rt M 22 4” T
2004FH VT 5/ FH T 2006 ER XA . %R [RTIEC62471-2006
[ PR bR

= H b, EREANETCHESTMHNZERET, 280 ENENZER
FRUE: WEETITE. KBS R PRRINRT Kb
IEC60598-1 (GB7000.1) . IEC60335-2-27(GB/T4343.2) D\ X&IEC
60432-3 (GB14196.2) 555%; ST e 2mmltEREK.

GB &
ot AR G R I B € b Y

—

KTFAT RERIEEM R = HE

...............................................

A 24 A TUVRheinland®

- 04.11.2011 Precisely Right.



HEDCRN & et SR ISR KR R

= CEYIRENZEVHME S EE TN ERE B AN EA .. PIT
IEC6247 155 4 & k5, UK = it B4R ST & 31T & 2T iT A% 1 ;
AR T FRE PPN A &AF T RGN ZEEK . BN &= M RE R
IRIESME L R ZeF RS AN, JCHLED= & RES 225 R L
2T IR 3E 22 B Pk ik

s 25 /A TUVRheinland®

© 00000005 04.11.2011 Precisely Right.



STAT RAERCED 22

V. S5 Y22

oy 26 é TUVRheinland®

------------

Lo 04.11.2011 Precisely Right.



V. YY) 2

IEC62471 AW 72N RS

MPR-16 Retina :
SPR-5000 Radiance Meter Baffle Testing Source

Spectroradiometer

celsRG i =e /

3-D Rotation Goniometer

V/

é TUVRheinland®

04.11.2011 Precisely Right.



IEC62471Xf LED= i Bt 4R 51 2 2= WA 5 PEAL
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2R 5.4 5%F Bz IR 3R TH AN AR R O B4 PR AE -
Hazard Relevant Wavelength Expns_ure Limiting EL in tgrms_nf
name equation range duration | aperture |constant irradiance
9 nm sec rad (deg) W m™~
Actinic UV
=»E,-S(1)-A -
skin & eye E Z 2 S(A) 200 - 400 | <30000 | 1.4 (80) 30/t
_ , <1000 10000/t
Eye UV-A  |Eyya= Y E; DA | 315-400 ~1000 | 1:4(80) 10
Blue-light _NE..BA)-M <100 - 100/t
small source Bo=D Fu B 300 - 700 >100 0,011 1,0
0,75
E._ — E..AA : <1000 18000/t™
Eve IR IR 2 PRRAN 780 -3000 ~1000 1.4 (80) 100
Skin thermal | Ey = » E,-AA | 380-3000 | <10 2m sr 20000/t*"
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2R 5.5 X AL M R F) R4 PR AEL:

Wavelength | Exposure | Field of EL in terms of
Hazard Relevant durati i constant radiance
name equation range uration view  radi
nm sec radians Wm™.sr)
0,25-10 |0,011-V(t/10) ‘Iﬂzif
. 10-100 0,011 10°/t
=N, M _ ;
Blue light | Ls= Li-B(A) 300-700 |100-10000| 0.0011.4¢ 10%¢
> 10000 0,1 100
Retinal <0,25 0,0017 50000/(c-t %)
=YL, -RA)-AA - | .
thermal | R~ 20 RD 380 -1400 1 45510 |0.011v(#10)|  50000/(cct°%)
Retinal
thermal
=ML, RA)-M - >
(weak visual Lir 2,:, R4 780 — 1400 10 0,011 6000/
stimulus)
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Risk Action svmbol Emission limits Units
spectrum | =Y Exempt | Lowrisk | Mod risk
Actinic UV Suv(A) E. 0,001 0,003 0,03 W-m?
Near UV Euva 10 33 100 W-m™
Blue light B(4) Lq 100 10000 | 4000000 |W-mZsr'
Blue light B(A) Es 1,0* 1,0 400 W-m?
small source
Retinal R(A) Lg 28000/cx | 28000/ | 71000/c |W-mZsr”
thermal
Retinal
thermal, weak | R Lr 8000/ | 6000/ | 6000/ |W-mZsr
stimulus**
IR radiation, Er 100 570 3200 W-m2
eye
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