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Photobiological safety of lamps and lamp systems —
Part 2: Guidance on manufacturing requirements relating to non-aser optical

radiation safety
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S8 Ad A 0522 =F & X2 7ty MetHel gME g st sE42
Z|CH 100 mradO|Ct. 200 mm 2o %[te] HIF HE[ZFH, 100 mrad 2| g EH+ FOV A&
2 20 mmoll EstAl =Ch LED &, £ LED s YubAol 2= ZglHESl FAH 2 Qdt
HMog O &rct Z7H Ha AT E AIES 2E HA 089 4 4o =835tH, &2 2
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A g2 =14E & ULt
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M, T2t MS ZARRIOA "AA" 29 = HEIX| 210 Of =O0tX|A = Ct.

dE o2 10 000x2| =& AlZHof Cist] erdet ?(g WA 5o He2 o B &
O[Lf #HE AJZHOf| CHSI{ = oHMsOF Stoh — =, 2" A5 1 & 9" 15 29 J|&s U5
AlZ{OF ottt 0|2 Z0], Z[Apte] A0 Cfst B = QY J|& =7/ 27AIE0 HAsHA
&5t A2 HEsHA PO
HZ 3 FOVe @& 80 21, ol 247t 9/ 08 1 ¥ 29 27 AMEo| otd
e HA 50 thet 27 Ags ZHEett= 2n|ott

WIELL LED M YA E A 2ot 25 S HI | QI "AM" oo =S A of
st1, olmf 1.7 mradQ %4 $2zt2 M &djof ot

FOVZt && @HE E 2 9o 42 (A% A 3), T #te Zat= FOVo| S&Z0|0{oF B,

A2 U9 2 (A8 A 3p), 240 ofet xetel NUEE 0§ 7Is5tl &S #ME
|28 2F/0| 7&otEh deLt ol2fet BIts 23 M&E/ #H=Z ALAR/ =F FXE o
Tt MEH & o YD Ot A2 ME Y= CHE FOVE AR5t ot & Zig 1
25 OF SHCt
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White high-power LED ¥rov Measured Limit
1,00 [mrad] |w-m*sr']] Wmtsr
— Blue light hazard 100 ban 100
0,75 1 1 (Exempt
r Risk
@ I Sroup)
2 0,50 1
3 [ 11 (Risk 5100 |0
o [ jGroup 1)
0,25 v 1
1,7 (Risk 1.1 =10" ja=10"
|Group 2}

" aop 400 500 goo oo =l

Wavelength {nm}

a

a.- [ -"I-l*"‘lr = ""ELi

mrad 1.¥ and 11 mrad

{EC 180409

Exempt Risk Group — Q& HAH I8

200 mme| AZ|ZFEH M JHX| HE Jtset FOV £F (5, Dl HE =40 LHXX|

- 2= 23 9y

Mol &Moo cist W. Halbritter e.a. Proc. CIE ™27 Al ZEX|

A

J8 A.4—- B () - HAE "pcYM" LED 249 HF EH ¥ EX
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e HE Jtstt é*ﬁli“— ofL2t Z+ yOv of tist 59 & &k #s 2 =

oM =8 AME AFo| ST ALHO SeE 242ZM B E 49 R 1.7 mrad? &
Zziol Mg = AR, 0= o|yEt T SHoIM Y IE 1 (1 x10° We m=e grHs
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“inwerse square law'
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Iradiance normaized
[=]
2

o001 0.1 1 10 100 1510

Distance/source diameter
[EC 158508

Inverse square law — & A& H=A
Irradiance normalized — AASH 2 YA XE

Distance/ source diameter — Hz2|/ Z¥ X &
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MUH o Z JtE BE HeloM = A2E Z¥Q
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Zlct (& Sliney and Wolbarsht, Safety with
Plenum, 1980).
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of A= LEDS &9 weks |/ =0 met 2 ZHEL =8 AFE5I 2 o 32,
Yol QIXt f= SUtotA EICE TIOlE AEOAM AFE & £ QUCH. O] ALt & £+ Y1
0% B. 32 LEDQ ] Zzo| mE H¥ X|E Dol thet a9 HRIE EHEC
: Flash distance of LED: factor on source diameter
1= 10 T T
o 100
8
i M
W —
'8
10
1 ] ]
1] 20 40 1]

&

Half mtensity angle (®)
EC 150709

Flash distance of LED: factor on source diameter — LEDQ| H|X|= Hg|: & X500 CHEt
A

Half intensity angle () — & Ztz= ()
Factor on D —DOf| CHSt @4

y-axis: factors on the source diameter D — y &: &€ X|E DO CHEt 24

J8 B. 3- A& € LEDY HIX|E AHEles 27HEQl W&o ofst /fEHel @ ZE o
of ma} Ct=ct.
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Example-source: duration versus distance
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IEC 604321, /ncandescent lamps — Safety specifications — Part 1. Tungsten filament lamps

for domestic and similar general lighting purooses

IEC 60432-2, /ncandescent lamps — Safely specifications — Part 2. Tungsten-halogen lamps

for domestic and similar general lighting purooses

IEC 60432-3, /ncanaescent lamps — Safely specifications — Part 3. Tungsten-halogen lamps

(non—vehicle)

IEC 61199, Single—capped fluorescent lamps — Safely specifications

IEC 61195, Double-capped fluorescent lamps — Safety specifications

IEC 62031:2008, LED moaules for general lighting — Safely specifications

IEC 62035:1999, Discharge lamps (excluding fuorescent lamps) — Safely specifications
Amendment 1 (2003)2

ISO 15004-2:2007, Ophthalmic instruments — Fundamental requirements and test methods —
Part 2: Light hazard protection

ANSI/IESNA RP-27.1-05, Photobiological Safety for Lamps and Lamp Systems—General

Requirements

ANSI/IESNA RP-27.2-00, Photobiological Safety for Lamps and Lamp Systems —

Measurement Systems

ANSI/IESNA RP-27.3-07, Recommended Practice for Photobiological Safety for Lamps — Risk

Group Classification and Labeling

ICNIRP, Guidelines on Limits of Exposure to Ultraviolet Radiation of Wavelengths Between
180 nm and 400 nm (Incoherent Optical Radiation). Health Physics, 87 (©): 171-186; 2004.

ICNIRP, Guidelines on Limits of Exposure to Broad—-Band Incoherent Optical Radiation (0,38
to 3 um). Health Physics, 73 (3): 539-554; 1997.
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