EDS UPDATE

By M. Nisa Khan Ph.D.

0:1 August 1, 2008, the Califérnia
Environmental Protection Agency’s
Office of Environmental Health
HMazard Assessmem (OEHHA),
under Propositon 63, California’s
Safe Drnking Water and Toxic
Enforcement Act of 19806, added
callivim arsenicle (GaAS) to s list
of cancer-causing chemicals, In
Pelrl, the et rocjuires the governor
o publisty, annually, o list of chem-
ol known o cause cancer or
reproductive toxicity

High-elliciency, visible LEDs don?
include Gads, but some mediume-effi-
clency, visible LEDs contain CieAs
and sallivm arsenide phosphide
CGaAsE), which could be hammbul

Somme muinulcnerers aroee that
Gads isn' found inwedie's moss effi-
cient LEDs, which are made with
aluminum indium gullium phosphicde
CANNGaP, aluminum indium eallium
nitrjcde CAIINGEN), and indium
gallivem nitrde (InGad), Orhers say
Gads s common in other consamer
electronic devices such as lsers in
CIWD players and the RF power
amplifiers in mobile phones,

S0, they ask, what's the big cleal?
Although these arguments appear
plavsible, questions remain on the
toxicity of populo LEDs.
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Inorganic-Semiconductor LED Safety

Gertain questions require manufacturer's answers.

Not new news

[ the mid-"50s, and indepen-
dently, researchers DR Webb and
H. Yamauchi demonsirated the
solubility of arsenic under certain
conditions and showed systemic
absorption of arsenic from GaAs
in animals. Their studics prompred
the 1957 National Tnstitue of
Oceupational Salety and Health
CNIOSHDY alen, which mnclucled
establishing procedures for decon-
tamination, waste removal, mns.
port and disposal for Gads- and
Ag-contaminated materials,

For some tme, then, the
compound-semiconductor and
manulfacturing industry his
acknowledged the possible
environmental, health and safery
hazards associated with praoducing
GiaAs- aned indium phosphice-
(InP} huase walers and epitaxial
lavers, (Epituxy is 4 method of
depositing fihm on a monocerystl-
fine substrate,)

Such production requires
combining In and Ga atoms with
highly toxic arsinge (AsHg) and
phosphine (PH3) gases. Once
the solid-state compounds were
formed, most industry experts
believed, initially, they were insol-

For everyday handling,
use or installation,
LEDs aren't taxic.
Also, it's safe to be
near them. However,
if LEDs become too
efficient, they pro-
duce high-intensity,
laser-like light that
harms your eyes. Also,
prolonged exposure

to blue light from any
SOUrcE can cause
photo-hiological harm.
Thus, minimize any
exposure to blue light.

uble and therefore harmless,

Further, the 1957 alert didn't
discuss maintenance operations
specifically; it also didn't address
the consumer environmental, health
and safety hazards (caused from
XSS [0 either GaAs or InP and
refated compotnds),

Even higher risk

Although some studies have been
performed on the toxicity of
CriAs' material system, very few
environmental, health and safery
investigations are currently avail-
able on InlP and phosphorus-
based materials, However, logic
says, although phosphorus isn't
woxic, like arsenic, the production
al 1nP waters and related ternary
ancl quaternary epitaxial layvers
involves similar or higher danger
because PHa is even more toxic
than AsHs,

Do PH3 gases or contaminants
emit from LED lamips that contain
phasphoris in their compounds?
Can manufaciurers omit such
compeunds — or substitute some-
thing safer? Such questions require
manufacturers’ answers,

The familiar ammonia {NTLi),
derived from nitrogen compounds,
cotild e w concent, toer althougl
tor o muach lesser degree than PHs,

Known LED hazards

In an LED lamp, typically, the
compound-semiconductor chip
isa 1% 1mm die placed over a
hard, thermally conductive
substrate encapsulated with a
clear, polymer, dome lens. This
enclosure, although waterproot,
isn'mT always hermetically sealed.
Chwver time, excessive heatr and
humidity may produce harmful
PH; and NI gases from the P
and N-based compounds. Further,
crushing an LEDY lamp could
break the domed enclosure and



pmduce a breathable, and roxic,

i musljf, the. ljghung industry

needs extensive fact studies: | feel
particular unease about a. related,
PH3 stugdy done on

Deith Syndrome (5

L. A Richardson. an Honorary
Re.ﬁeafth Fellow, Winchester,

England, found the possible primary
cause of SIDS as. I;hus'phﬂfﬂﬂef and

.anurm::mr {a loxic, Ty
) contained in mattresses.
studly strongly implied thar PIL
can be genertted and distributed
into the atmosphere from phos-
phoms compounds subjected 1o
heat and humidity,

'ﬂ!&‘:ﬂ dy found that mattress
cted by the warmeh anc

Lo

wopulariopsis
fungus considered
Pﬁwﬂ Eﬂg from mate-
g phosphorys

I'Egh{fﬁr:iem‘}' red and orange
LEDs comprise AllnGaP - a phos-
phorus compotned.

aisal of environ-

and safety factors
¢ formal hazard icdenti-

o risk assessment, for

LE.D ndustry workers and facili-




