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1. Summary of pathological effects associated with an exclusive exposure of tissue to laser beam
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* Visible(400-780nm) Y5|EHE A Qg | SEA izt shal
- IR-A(780-1400nm) UL A glafal |t
- IR-B(1400-3000nm) HHLWE, Zatskd e stat
- IR-C(3000-10000nm) Ztatsta | sat

* The spectral regions defined by CIE are useful in describing biological effects and may not agree perfectly with spectral breakpoints in MPE tables
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I 2. lojx{ol| 2t IEC60825:1998 A

F2HE (HEY) 77d l 74U

IEC 60825-1 Equipment classificatio’n, ‘ I17] SPHET 5 AR} OFF R[AIAL
(1998-01) requirements and user s guide
IEC 60825-2 Safety of optical fiber communication systems TEA AAHol|M Shalish= BAlo] Chst oM 7
(2000-05)
I(ligg;%GOSZS—B Guidance for laser displays and shows SBHD0IM ARZSHE 2foXe] Eol| wet X1
IEC 60825-4 = = =

o|d HEATel B EMof ahst o 7
(1997-11) Laser guards {lo[x T2 | TE
I(E(g:gg{ﬁ())SZS% Manufacturer s checklist for IEC 60825-1 2ol ®MZEe| MAXUL Ci2|Eo] sloket HAAE

Safety of products with optical sources,

IEC/TS 608256 . e ) CIAZE0l, ABEAZ| & 7[R G2 ZUALSA|
exclusively used for visible information 4
(1899-07) . oFd 714
transmission to the human eye
[EC/TS 60257 | S Of products emiting nfrared obieal | cipizont ziaig, sl At
(2000-06) radiation, exclusively used for wireless free air HolM 22l ALZA| OFF T2

data transmission and surveillance

[EC/TR 60825-8 Guidelines for the safe use of medical laser 222 Holx| obRA 72

(199%-11) equipment laser equipment
IEC/TR 60825-9 Compilation of maximum permissible exposure =0} mEel H(Z A 2l Fofl cifst
(1999-10) to incoherent optical radiation Z|CiS2-2llo[MZ=AlRE 24

I 3. [EC60825:19980iM H2lel Hiofx| & % 21 73

T

Class Description
1
1 Lasers that are safe under reasonably foreseeable conditions of operation, including the use of optical
instruments for intrabeam viewing.
M Lasers emitting in the wavelength range from 302.5 nm to 4000 nm which are safe under reasonably
foreseeable conditions of operation, but may be hazardous if the user employs optics within the beam.
Lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm where eye protection is
) normally afforded by aversion responses, Including the blink reflex. This reaction may be expected to

provide adequate protection under reasonably foreseeable conditions of operation including the use of
optical instrumental viewing.

Lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm where eye protection is
2M normally afforded by aversion responses, Including the blink reflex. However, viewing of the output may be
more hazardous if the user employs optics within the beam.

Lasers that emit visible radiation in the wavelength range from 302.5 nm to 106 nm where direct intra-beam
viewing is potentially hazardous but the risk is lower than for Class 3B lasers, and fewer manu-facturing
3R requirements and control measures for the user apply than for Class 3B lasers. The accessible emission limit
is within five times the AEL of Class2 in the wavelength range from 400 nm to 700 nm and within five times
the AEL of Class 1 for other wavelengths.

Lasers that are normally hazardous when direct intrabeam exposure occurs. Viewing diffuse reflections is

3B
normally safe.

Lasers that are also capable of producing hazardous diffuse reflections. They may cause skin injuries and
i could also constitute a fire hazard. Their use requires extreme caution.
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Fig. 2 Schematic diagram showing the form and functions of vertebrate visual cell.
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Fig. 3 Absorption spectra of bovine rhodopsin (solid line) and of its two
compounds, 11-cis-retinal {dashed line) and opsin {dotted line)
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spectral transmittance of the eyballl, Line 2 shows overall
spectral sensitivity of vertebrate eye. The arrows in the upper
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Fig. 7 Image of retina of rabbit damaged by Q-switched Ruby laser in collimated
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