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Table E.1 — Maximum radiance of a diffused source for Class 1

Wavelength Radiance Radiance
nm W-m=2.sr! W.cm=2.sr!
430 10 000 1,00
450 10 000 1,00
460 15 848 1,58
465 19 952 2,00
470 25119 2,51
480 39 811 3,98
505 48 316 4,83
520 48 316 4,83
555 48 316 4,83
565 48 316 4,83
595 48 316 4,83
610 48 316 4,83
625 48 316 4,83
645 48 316 4,83
660 48 316 4,83
660 48 316 4,83
700 48 316 4,83
750 60 826 6,08
800 76 576 7,66
850 96 403 9,64
900 121 365 12,14
950 152 789 15,28
1 000 192 350 19,24
1 050 241 580 24,16
1100 241 580 24,16
1150 241 580 24,16

Figures in italics indicate retinal photochemical hazard limits.

E.3 Rationale

The radiance values are calculated using IEC/ICNIRP MPE levels. As MPEs are generally
expressed in terms of radiant exposure (J-m™2) or irradiance (W-m2), it is necessary to
convert the MPE values to radiance (W-m=2.sr'1). The radiance values are then plotted as a
function of wavelength.

For MPEs expressed as irradiance, the following method to calculate radiance was used.
Radiance is defined as:

. do
~ d@-dA-cosd
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where @ is the radiant power, Q2 is a unit of solid angle with the vertex at the measurement
plane of the irradiance, and A is the area over which irradiance is defined. MPEs are
frequently expressed in terms of irradiance, which is defined as

do
E=—-¢ E.2
dA (E.2)
Substituting Equation E.2 into Equation E.1 yields radiance as a function of irradiance:
dE
L=——— (E.3)
dQ-cosd

We need to find the solid angle ©2 and viewing angle 6. Substituting the following equation for
Q:

Q= (E.4)

4

and assuming the worst-case viewing angle where 8 = 0° (the viewer is looking directly into
the beam), Equation E.3 reduces to

[=— (E.5)

For MPEs expressed as radiant exposure a slightly different method was used. Radiant
exposure is defined as

H-99Q (E.6)
dA
where Q is radiant energy expressed in Joules. Dividing by time yields
H__d@ (E.7)
dt dA-dt
As radiant power is expressed as
dQ
D=—o E.8
dt (E.8)
Equation E.8 can be substituted into Equation E.7, yielding
H do
dt dA (E.9)

Returning to Equation E.1, we substitute equation E.9 to yield
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dH

l=— —° (E.10)
dQ-dt-cosd

Again substituting equation E.4 and assuming the worst-case scenario of § = 0°, we obtain

(E.11)

For the calculations, we assumed a worst-case scenario of a 100 mrad angular subtense for
an exposure duration of 100 s. The results are listed in Table E.1 and plotted in Figure E.1.
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Annex F
(informative)

Summary tables

Table F.1 summarizes the physical quantities referred to in this Part 1, and gives the unit (and
the symbol for the unit) used for each of them. The definitions of the Sl base units are taken
from ISO 80000-1. The units and symbols are taken from IEC 60027-1. Table F.2 summarizes

the manufacturer’s requirements.

Table F.1 — Summary of the physical quantities used in this Part 1

per steradian

Quantity Name of unit Unit symbol Definition
Length metre m The metre is the length of the path travelled by light in
vacuum during a time interval of 1/299 792 458 of a
second
millimetre mm 1073 m
micrometre pm 108 m
nanometre nm 109 m
Area square metre m?2 1 m?
Mass kilogram kg The mass equal to the mass of the international
prototype of the kilogram
Time second s The duration of 9 192 631 770 periods of the radiation
corresponding to the transition between the two
hyperfine levels of the ground state caesium-133 atom
Frequency hertz Hz The frequency of a periodic phenomenon equal to one
cycle per second
Plane angle radian rad The plane angle between two radii of a circle which cut
off on the circumference an arc equal in length to the
radius
milliradian mrad 1073 rad
Solid angle steradian sr The solid angle which, having its vertex in the centre
of a sphere, cuts off an area of the surface of the
sphere equal to that of a square with sides of length
equal to the radius of the sphere
Force newton N 1 m-kg-s~2
Energy joule J 1 N-m
Radiant joule per square J-m=2 1J-m2
exposure metre
Integrated joule per square J-m=2.sr! 1J-m=2.sr!
radiance metre per steradian
Power watt W 1J.s71
milliwatt mW 1073w
Irradiance watt per square metre W-m=2 1 W-m2
Radiance watt per square metre W-m=2.gr! 1 W-m2.sr!

NOTE For convenience, multiples and submultiples of units have been included where appropriate.

This is a preview. Click here to purchase the full publication.



https://www.hsenode.com/CSA/181166499/CSA-E60825-1?src=spdf

IEC 60825-1:2014 © IEC 2014

- 100 -

UOI1BD1}ISSB|O S}l PaddXad 0} 1onpoid asned jou [[eys ain|ie} ueosg H9
Buiuueos
0L9
73V IN | SSe|D Mmo|aq aq ||eyS swalsAs Buimala ||e wod} uoissiwg paiinbai Jo0N
sondo Buimaip
apew aJe sjuswisn(pe uaym g 10 | S8sSe|) anoqe 69

73V 01 ainsodxa jo Jabuep ou S| 848y} }ey} PEIBIO0| 0S $|0JIU0D

palinbai 10N

SUOI1BO0| |0JIUOD

weaq %00|q Ajueiodwa) 0} SUBBW SBAID

palinbal joN

89
loyenusily

palliwa si uoljelpel a|qisiAul jI saljdde Ajuo

‘Yg sse|n 104 "pabieyd Bulaq si Jase| pas|nd jo yueq Joyoeded
J1 1O UO PayolIMS S| Jase| uaym Buiulem 8|qISIA 10 9|gIpNe SOAID

palinbai 10N

L9
RV
Bulusem uoissiwg

panowal si A8y uaym anljesadoul JaseT

paJinbal JON

99
|041U0D AdYy

pajenioe
S| }00|Jalu| dl0Wal
10 paidnuiaiul

palinbau 10N

Jamod JI 1858l g9
[enuew saJiinbay 19say [enuep
g¢ sse|D ul sjonpoud )
awWos 10} paiinbal 10N "uolle||BISUl J8Se| Ul palinbau 10N v'9
%00}48}ul [BUISIXS JO UOIIPPE ASEd Shiwiad »00]491u| 8l0WaYy
sjonpoud €9

9WOS 10} YE 10 gg SSe|D 10} JBYl MO|8q 8Je SaN|BA UOISSIWS
8|qIssaooe |ilun jaued ay} jo [eaowal juanaud o} paubisaqg

g sse|D 10} 1yl
MO|8q 8B SaN|eA UOISSIWA 9|qISS09E |Ilun |aued ay) jo [eAowal juaaald o} paubiseq

Buisnoy aaloajoid
ul yooseiul A1sjes

sjonpoud 8y} jo suoljouny jo sduewloiad 1oy A1essadau ssa09. sjwi| (Jonpoud Jase| yoes Joj palinbay

29
Buisnoy aAIj0910id

snopJezey
aq Aew suoio9|jal
asnyp ‘1emod ybiH

snopJezey
Allewlaou Buimain
weaqeJiul 108.1q

snopJlezey
aq Aew Buimala
weaqeJiul 19a11q

sondo
sAojdwa Jasn
}I snopJezey alow
aq Aew 1daoxa
2 Sse|D Jo} sy

sasuodsal
9AI10B B UOISIaNE
Aq papJioye
Ajlewliou uoinoajoid
aka fuamod mo1

soijdo sAojdwas
Jasn JI snopJezey

aqg Aew 1daoxa

| SSe|D 10} SY

SUOI}IPUOD
a|qeeasalo) A|qe
-uOSBalJ Japun ajes

D x8uuy

SSe|o plezey
jo uonduasaqg

ion.

t

Ica

. Click here to purchase the full publ

IS IS a preview

Th

 sse|D

g€ sse|o

H€ SSB|D

N¢ SSE[D

Z sse|n

NI sselD

«L SSBID

uoleoljIsse|n

asne|ogns
sjuawalinbay

(z jo 1) siuswsalinbali s,Jeinjoejnuew JOo AlBWWNS — 2’4 9|qe]



https://www.hsenode.com/CSA/181166499/CSA-E60825-1?src=spdf

—101 -

IEC 60825-1:2014 © IEC 2014

‘01 sse|n jo 1deouod aiy10ads ay) 0} ang

‘SPJEPUEB]S |[BDILOA Ul pauljep
ale sjuswalinbai o1y108ds adA} jonpoud (paiyioads aie sjuswalinbai oBusb Ajlsow ‘| Hed SIY} Ul (8|ge} SIYy} Ul papn|oul jou aJe sjonpoid Jase| D} sSe|D Joj sjudwalinbai sy}

‘sjuswalinbai 818|dw0d 10} pJepuUBlS SIY] JO 1X8) 898G "Sjudwalinbal jo AJewwns JusiudaAuod e apiaoid 0} papudlul si 9|gel SIyl J1ON«

‘parjdde aq Aew gg-2-10909 23|
‘sjonpoud Jase| |eaipaw jo A}ojes ayl 104

paJinbau joN

2’6
sjonpoJad |eoipapy

uoljewlojul A19)es uleluod ||BYS S|ENUBW 82IAISS (UOIIeI1}ISSe|O Jonpoad Aj10ads [jeys s8inyd0iq uoljowold

2’8
uoljeWIOUI 9OIAIBS
pue Buiseyoing

(]
INZ SSBe|D pue |\ | Sse|D Joj A|[dde sjuswalinbal jeuollippy "9sn 8jes J0j SUOI}ONIISUl UIBlUOD |[BYS S|enuew uoljeisadQ UONBWIOMI 185
a|qeoldde 10 sse|D Jo spaaoxa (ainjade wwg'g) ss8ooe urwNY JO ulod 1S8S0|0 1B uaym Buipiom palinba er's
1qed| N a¢ 10 40 713V sp S'e y 0 jul | Jv usy p palinbay |oqe| piezey uing
ch’Lpue QL.

sabues yibusjaaem uienad 1o} palinbay

|oge|
abuel yibusjonep

pasn lase| o sse|o ay) 0} aielidoidde se suoIlIpuOD UIBLIBD Japun palinbay

AV WA
[Ele]=]
)O0[I81Ul OPLIBAQ

[VIVA

uolleipel 8|qISS8d9e J0 SSe|d 8y} 0] ajeludoidde se palinbay paiinbaJ Jo0N 12qe|
$S900® 80IAISG
6L
Buipiom paisinbay 1esn aqe| uoljewJoyul
. . 0} uoIeW.OUI U J0 Jonposd uo painbay [eqe| uon jul
splepuelg
6L
Buipiom paiinbay paJinbai JoN [oqe|

indino uoineipey

paJinbal Buipiom paijioadg

palinbal joN

8L
|oge| ainlady

Buipiom paiinbai pue 4 pue g sainbiq

Buipiom palinbay

YAVAL AV
|9qe| Sse|D

ion.

t

Ica

. Click here to purchase the full publ

IS IS a preview

Th

¥ SSE[D g€ Sse|0

d€ SSe|D

N¢ SSE[D 7 ¢ SSe|D

NI SSE[D | SSe|D

uoleoljIsse|n

asne|ogns
sjuawalinbay

(zjo¢g) 2’ d9i1qeL



https://www.hsenode.com/CSA/181166499/CSA-E60825-1?src=spdf

- 102 - IEC 60825-1:2014 © IEC 2014

Annex G
(informative)

Overview of associated parts of IEC 60825

The associated parts of IEC 60825 are intended for use in conjunction with the basic standard
IEC 60825-1. Each part covers a defined scope and provides additional normative and
informative guidance to enable the manufacturer and user to correctly classify and use the
product in a safe manner by taking account of the particular conditions of use and
competence/training of the operator/user. The information covered may include rationale,
examples, clarification, methods, labelling, and any additional limits and requirements. See
Table G.1.
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