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Safety

Toxicity

Although gallium arsenide and gallium aluminium
arsenide are both arsenic compounds, under normal
use conditions they should be considered relatively
benign. Both materials are listed by the 1980 NIOH
“Toxicology of Materials” with LDgg values (Lethal Do-

sis, probability 50%) comparable to common table
salt.

Accidental electrical or mechanical damage to the de-
vices should not affect the toxic hazard, so the units
can be applied, handled, etc. as any other semicon-
ductor device. Although the chips are small,
chemically stable and protected by the device pack-
age, conditions that could break these crystalline
compounds down into elements or other compounds
should be avoided.

Eye Safety of Diode Emitters

IEC and CENELEC, the International Electrotechnical
Committee and the European Committee for Electro-
technical Standardization, included diode emitters as
IREDs and LEDs into the laser safety standard as
these devices are technologically similar to semicon-
ductor lasers. In this first step, however, the fact that
the radiances of diode emitters are different from those
of lasers was not taken into account.

In the 1997 edition of the standard EN 60825-1 (and
the IEC equivalent IEC 825-1), the basic errors were
eliminated. However, it is the opinion of the experts —
also of those belonging to the standardization commit-
tees — that the risk of retinal injuries due to the use of
diode emitters is still overestimated. Therefore, the
standard with respect to LEDs and IREDs will change
in the future.

Worldwide, there is no report on eye injuries caused by
incoherent diode emitters. Recent studies performed
in the US showed that eye injuries (here: tests done on
monkeys) due to even the brightest LEDs available are
impossible. Nevertheless, the efficiency of diode emit-
ters is increasing and, especially at shorter
wavelengths, a certain risk due to the blue light effects
may arise if systems are not designed carefully.

Vishay Telefunken

The eye safety standard describes the Maximum Pos-
sible Exposure (MPE) and the Accessible Emission
Levels (AEL) for the human eye depending on expo-
sure time, wavelength, and other parameters. For
extended sources like emitter diodes, the so-called
“apparent” or “virtual” source size is the key figure to
assess the risk factors.

It must be stated here clearly that only a final product
can and must be classified. Classifying an IRED or
LED as a single device is impossible by definition. The
operation of an IRED or LED within a complete ap-
plication — including optics, windows, power supplies
and failure-protection electronics - has to be classified.

A standard application has to be classified under
CLASS 1, which means it is safe under all reasonable
conditions — also in case of a single-failure event. For
such a case, no labeling of CLASS 1 products is nec-
essary. A CLASS 1 product must be declared in its
manual as such a product. The single-failure philoso-
phy must be applied in all classifications!

CLASS 3a means that this product is also safe for the
unprotected eye. However, no optical instruments
(e.g. magnifying glass) are allowed to view into such
a source. The light collecting optics may increase the
risk. Labeling with a CLASS 3a label, as described in
the standard document, is necessary in this case.

The distribution organizations of the national
standardization committees provide the text for the la-
bels in the countries’ languages.

The Vishay Telefunken devices designed for data
transmission, remote-control applications and visual
LED applications are CLASS 1 products when oper-
ated within the specified limits. The application,
however, has to be designed to be within the safe field
of operation — also under single-fault conditions. The
component supplier as the diode emitter manufacturer
cannot be responsible for the entire application where
the diodes are implemented.

Vishay Telefunken as a supplier of LEDs and IREDs is
designing its products so as to minimize eye safety
risks, and is providing all data necessary for classifying
the “laser product”.
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