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Safety of laser products Part 1:
Equipment classification,requirements and user’'s guide.
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1. EN 62115:2005 Annex E(normative) Toys Incorporating lasers and light-emitting diodes

B |asers and light-emitting diodes in toys shall meet the requirements for Class 1 lasers in
accordance with I[EC60825-1.

B NOTE 101: Class 1 lasers do not include Class 1M lasers.

2. IEC/EN60065 Audio/Video Apparatus
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Explanatory label Warning label
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Dimensions In millimelres

41707

a2 | s o: | - o, | o | o | a |
29 0.5 1.5 1.25 10.5 T I 3.5 0.5
SC 1 3 2.5 21 4 7 1

10C 2 € S a2 28 14 2

150 3 3 7.9 63 42 21 3

20C 4 12 10 &d S€ 2 4

<0C - =4 2 166 112 SE 8

S0C 12 >€ 0 204 16¢€ &4 12

The dimensions D,, D,. D,. g, and d are recommended values.
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Legand and border: biack
Sackgrouna yeliow Space for agand

e 41237

Dimensgions In milimelres

axb g, g; gs r l Minimum helght of isttering
26 x 52 1 4 < 2
ce x 105 1.6 < o 3.4
24 x 148 2 £ [ 5 2
100 x 250 2.9 - 12,9 S
140 x 200 9 10 10 ] Lettering shall be of a size
140 x 250 2.5 10 12,5 5 which renders It legible
140 x 400 3 10 24 o
200 x 2350 3 12 12,9 6
200 x 400 3 12 20 6
250 x 400 4 1S 29 3
The aimension g, Is recommendea.
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CLASS 1 LED PRODUCT.

LASER RADIATION DO NOT VIEW DIRECTLY WITH OPTICAL INSTRUMENTS
CLASS 1M LED PRODUCT .

2238 LASER RADIATION DO NOT STARE INTO BEAM CLASS 2 LED PRODUCT.

2M LASER RADIATION DO NOT STARE INTO THE BEAM OR VIEW
DIRECTLY WITH OPTICAL INSTRUMENTS CLASS 2M LED PRODUCT.

3R LASER RADIATION AVOID DIRECT EYE EXPOSURE (400nm to 1400nm)
(AVOID EXPOSURE TO BEAM) (other) CLASS 3R LED PRODUCT.

3B LASER RADIATION AVOID EXPOSURE TO BEAM CLASS 3B LED PRODUCT.

425 LASER RADIATION AVOID EYE OR SKIN EXPOSURE TO DIRECT OR
SCATTERED RADIATION CLASS 4 LED PRODUCT

54h: BRAKFIMESN L ERLEDM= 5 LA EERE, WHE:




Wavelength meter
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Wavelength sample
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EN 60825- 1K A5

EN 60825-1:1994+A11:1996+A2:2001+ A1 2002
-(dop) 2003-07-01 -(dow) 2004-01-01
B EN 60825-1:1994+A11:1996+A2:2001+ A1 2002
-(dop) 2008-06-01 -(dow) 2010-09-01

B EN 60825-1:1994+A11:1996+A2:2001+ A1 2002
- (dop) 2008-09-01 -(dow) ? 7 ?
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B i KWavelength (A)
Thermal Hazard (for allA)

B Ot HZSource Diameter (d)
Calculate a Measuring distance L

B EN 60825-1:1994+A11:1996+A2:2001+ A1 2002
-0.25s for Class 2, Class 2M and Class 3R & 400nm <A< 700nm

-30 000s for A<400nm or long-term viewing needed with A> 400nm
-100sfor all other cases withA> 400nm
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) Measuring distance r ’
o = tan1 (-2
100

MRS R SE OBEEIMRTLE)

B Thermal Hazard

-Distance : r= 100/¢+0,46
O, +Mmax

B Photochemical Hazard

. a-1,5 d
- Distance : r=14+86 mre
Yp-1.5mrad

Details refer to table 10 of IEC60825-1:1993+A1:1997+A2:2001
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# For the photochemical imits and ¢ < 100 s, ris given by

r=14 mm fora < 1.5 mrad
r=100 mm (/11 mrad) for 1. 5mrad < a £ 11 mrad
r=100 mm fora > 11 mrad

(for the test for Class 1M and 2M, refer to 9.2g) and h))
For the photochemical imits and f > 100 s, r i1s given by (for the definition of y, refer to 9.3c)

r=14 mm fora < 1.5 mrad
a-15 mrad

r=114 + 86 mm for1Smrad<asy
y - 15 mrad
P

r= 100 mm fora > y,

(for the test for Class 1M and 2M, refer to 9.2g) and h))
For the thermal limits, r is given by

a + 0,46 mrad
r=/00mm) |

| o
il
(for the test for Class 1M and 2M, refer to 9.2g) and h)).

° In the wavelength range of 400 nm to 4 000 nm, these values are also applicable for the measurement of
power or energy for Class 1M and Class 2M (see 9.2g) and h)).

fa<oay., r=14dmm lfaza,,,.r=100mm

M=
B Record the reading of the Laser power meter
B Compare the QAEL with the measured power output
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I Exposure
tima
rins 1-% 10-™ 10-# 107 B0 x 1055105 f m10-2 0.35 10 " 10t 1o
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®  Feor correcton factors anc arita, see "Netes . tadles 1 to 47,
“ The AELs for emession curatons less than 10777 s are set 12 be equal 1o ™he squivalent power Or MTadance values o' the AEL 1 107 s.
€  The argle 75 is the imting ang'e of acceplance for the mesaunieg Nawument
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Table 2 — Accessible emission limits for Class 2 and Class 2M laser products

Wavelength A . Emission duration ¢ F Class 2 AEL
nm 5
400 to 700 ' t <0235 -| Same as Class 1 AEL
tz 0,25 Cex1073W*
* For correction factor and units see 'I;n:es to tables 1 to 47 .

Table 3 - Accessible emission limits for Class 3R laser products & b

11 W 10t wt 1.8= 0% 5= 1079 1= 10~2 03 10 192
to to to to te to o to to to
1 we 1’ 18] ds 0t | 1= 10 0.0% " 109 TR &
Lim =m
180 o 302 NEt aDgrIpT Bt ]\ ot aparoprate
—— 40« 10*%Cy4
—ﬁ-l__-__-_-\_-
302 &ty 318 irs Tyl B ¢ T, 40+ 10~%CsJ
112 WP 192 Tt
" i c‘J '_‘-—-.-.=*
3§ to 400 40« 108, 4 40 10=2J 40 1 W
S0, W
ira 0281
43C to TOO 28 WGy A FLALY W 1= 100 &4 B0 1, W §0« Oy W
r<02%8 s
A5 w1
To0 0 1 G60 I_i*THE‘E.J 'l-:lc"'ﬂ“c'.l '*|H:.:-J ]"'J"f"":.':"-' a1 §mmne :J-T"E;.".‘r‘ﬁ
a>* | Smad
38 100 0,0y Oy To-0. M8 iy
1085010 1400 | 29010~ CyCyd | S22V G, 0y 4 1 e WGy 0y d FER aditil-"1-T 2 Tl
|
15 1031880, Gy 0y 9
14201 * §0C ds 1% W TR =t 22 10=7p.d84d PR ¥
1 §3C 10 ¢ MOC 4«12 W ds= 1093 8. 10=2 4078
5.0 10~
1 930 1o 2 §0C i 128 W s 102 33, 3-8 5.354
£ ':': o 1
a §3C 1o 4 COC d= 1%\ dst d 12= 10~2p008
4 B33 to 100 §» 10" Wl 800 J == 28w 108 020 -2 €0 W =~

* For correctior faciors gngd umity, see “motes 1o lasies 1 to 4°
b Tre AELS Mo eMITSI0® SUTEDORE 58 AP 1270 3 are 1e102 e 2US B2 1P SOL N BIEPT PORET OF IMATIANCE vEINEl of The AEL 8t '0="0
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Table 4 - Accessible emission limits for Class 3B laser products

Emission
duration r
g

<10-* 10-®* to 0.25 0.25to 3 x 104

180 to 302.5 38 x10°W 3.8 x107¢J 1.5 1072 W

302.5 to 315 1,25 x 104 C, W 1,25 x 10°5 C, J 5x 1075 C,

315 t0 400 1.25x 10° W 0,125 J 05 W
400 to 700 3 x 107 002 J)fortc< 0,00 s 0.5 W
0.5Wfortz20006s
700 to 1 050 « 107 C., W D03C,Jfort<0D08Cys 05 W
D5Wfert>008C;s

For correction factors ang units, see "Notes to tables 10 4
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Parameter Spectral region Figures

nm
— Gesesiwes | smswse | 1
C, = 109.2(A =288 302.5 to 315
C,=1,0 400 to 450
C, = 100.02(A ~450) 450 to 600

Cs = 10%.C020 -T20) 700 to 1 050
C4=5 1050w 1400

C; = N-14b 400 to 10%
1 fora < umm 400 to 1 400
S— S ——

CE = um“*u-fn‘q = ﬁe‘.? fDl' L4 | > ﬂ.m'.=

Cy =1 ?DG to 1150 B

C. = 108278 =1150) 1 150 to 1 200 8
—  G=e 1 iowiaw | &
Is=10sfora<15mrad and 75 = 100 s fora > 100 mrad
Cz is only applicable to pu'se durations shorter than 0,25 s
Ce s only applicable to pu'sed lasers and to CW lasers where thermal injury dominates (see table 1)
The limiting angle of acceptance y shall be equal to a_,,
Gy = 1.5 mrad

tmaxy = 100 mrad
N s the number of pu'ses contaned wthin the applicable duration (see 2.47) and 12.3)

Tt~ DDA O

0 N O »
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R S&AF

B Normal condition (LED with cover)

B LED without cover

B Fault condition (IC, transistor s/c, resistanceo/c)
B Fault condition without cover

Fault test point

IC shorted transistor shorted
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Multiple Sources

B Perform the measurement within the area of 7/mm circular boundary
B Find the power of all possible source combination
B Aim at finding the maximum power that the product can emit

Multiple Sources

g f_"i » 40 e . -
-._ " "mm.- ; Y r """'1
Measurements: Measurements:
=+ | LED O = 1LED O : @ O
= 41ED OO = 2LED O@®@_ O0O® _ @® _ OO

® @® |
— 4LED O OO 006
, OO© O
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1C transistor
shorted p shorted

To
V'SS/
VNCC




=B th

White LED: A =500 nm; rating: 3.0V, 20 mA;LED Diameter: 5 mm;

mo=tan - [% - 5100 X 1000=50 mrad

NS

W Distance : r=100/2+0,46 = 71mm
o, max

NS

B Measured Thermal Hazard Power: Q=188.1X10-5Ww

NS
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B 5 =15 -5 P PR 3R 4T EL Xt
XLED: QALE(1) =7X10 *CeT27225 W

N\

12

C6=

T2=10X10 @2 min/98.51 G531 07 s

B 5. Qae(1)=98.7X10 AW

a min

= 33.3

= BI5th
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