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SICHA CHERAL INDIETRES

BLUE IGHT @rvanst from the edpe of 2 Gal.based laser diode in the lshorsory of
Shun Mlakanmura and his :q_ll.rlrl at Michia Chemical Industres in Takushima, Jap
The |||‘||I ik enade visible | oy |5 scalie ring ol I=Il'\"-l\-- P el andd the Meicuini

1iEs |n||.-. of che ||i|l. reflect the flucis
needleJike elsctrodes are applid nos 1k

cheriy ¥ of smsake
ki |'||||I'||-||| dioade.

Twm

Sympeaiam on Bluo Lasgrs anil |.|,|:|'|I-
Emitting Diodes baold in Chiba, Japan,
st month, o tesrm Dran Flei g L v
gity in Magova announcesd Gal-hased
dicde Insers opernting both i the blue
{42 ) and wltrmaviolet (376 ambk

The Michia dovier wae nol the lirel
serniconductor diode kaser o operale
in the shortownrelength region o the
wisible spectram; zine-selenide lasers
e L g |||-"||I'. At 43} mma hold that
distinetan  Indesd, thie TnSe materi
ale havwe boen the feas ol misch of the
resesarch on shorier-wavelmgih ez
Inzers ower the pasl live yearm. (hen
the article by Gertrode F Rowmark,
Rohert M. Park ard Jomes M, DePugsde
I FCYENCE TODAY, June 1984, poge 26,0
Pat Gak, the moterinl on which the
i |asers nre hnsed, bins superior ms-
teriaks properts that should simplily
e tank of 1II;_l'h.III|-r' relinkble nnd long-
livesd clirvioes,

Risearchers arownd the world are
trving b3 dinelop lasger dicdes with
shirter v longtha m post bemuse ol
the putentaal ;|E|||| L i -c||'rl'.i|:'1|| mlar
age. With their shorter wavelsngths,
blize-violet kasers should be alile te im-
print information on & CO-R0M with @
siorage  densily about  [oar  Limes
grenter than those of Wiy, acoording
to Burer DenBnars of the Universily of
Calileenia, Santn Barbarm.  The LS
Wiy 18 il imlerested in blue lasers
[ur optical oxnmamcaLion unilersens;
Iehue light. 1= absortssd by seawaler lies
than lorger wavelentha

Operating lifetines
Ewer sinpe Znfe laser diodes were dinmn-
onatrated im 1901, ressarchens have

Bann striving do cxtend the lifelime ol

the: deviens b commercially scceplable
vithses, The reowd liftime bo dabs,
reported recently” by Akirva lehibazhi
amnid his collempes ol Sony Corpe Ke-
mpeznreh Center in Yokohooma, Japon, ie
161,56 hours ot room temperalurce For 3
G14.T-mm laser with o power oulpual of
1 il liwwit. Ishibashi poimtesd cal Lhal
thie operating woltage was kigh (11
woltel becnuse the peelectrode desipn
wak w0t fully optimiced; al & lower
valtnge, he told as, the Llktime ahduled
||r'||:-\.|':'|-.'\-|"'.

It iz too early bo say arthis
the Eetime of the GaM laser deodke me-
cently opernted at Nichin Chemical. The
tewm beader, Shuji Mokanmura, wld s
that the dievices be arsd his collesgues
hayve now enm aperale only arsher il
gurrent nf romm Emperalure; his group
will ennduct Lifetime tests afler ey
achieve conbimeous  wave
Mavprtheless, said MNoksmora, oo laser
o vens ofpererted in the pulssd curreni
mvle for 24 hours amd showed no gigna
ol disprmsduntion.

It il mot Bk lomg Lo omimeec |I 24
hight-emitting disdes hosed an L
MNaknmura smd his o
strabe hagh powersd blee (6
green (1 mW GaX LEDs in 15984,* aral
thizir comypany & now shippang about T
millior GFal-bomed LEDS epch mwath.
Michin exirapolates the [ifebme of Lhose

ulsmit

L

LEDE 1 moee than 50 0K hours.

T thae U1, Cree Rescarch in Darfsom,
North Coroling, eells comparnble mum-
bers of Gal-lsed LED chips, |srge
el [or indoor displags. The bhie
preer Cals-hased LELs -\:1|||'.||h'1.|'|| the
vodae brigad {ped, gresen, Boe) nenilable in
bl b oy somiconduetor devices, open
ar thie deoo Tow fuall-color displays

Thie rensen LM has belbar maleri-
als propertses than Aok o8 b b
i the periodic table A Maml]
Paeiphin of Morthwesterm L naversity
#:|:|:-|ir||l|| T kR, PnBe i= an l'\.lll"'ll:l."":'l-
a TV meatemial, so oalled becnuss n
enizs From column 1] of the persdic
table pnd %S¢ from column ¥ The
hond between the atome is jemic, Bat
ns strong as the ool Pl that

link subume-1I1 materials, such ns G,
to podumn-Y elements, sisch as X
AnoLhar propelsas penperty i the

lsrpn minss dilfererce betweon the cad-
[gallivm and adumirmm, lor e
pled and the wnions {(nitrepent; U
dilferenm hinders energy kes 0 aoois
ticnl phecsma arel i lesila o higher
cpteenl ellicemoes Furthermarm, com
mierited M Yeder ol the 115 (o of
Maval HResenrch, GuMN-bossd deviees
soem b operate well even when the
defoct densities are ab levels Uhaat weiild
destroy Lthe light aalput inother deyvioss
The Gad laser dindes that have
e cpirated 20 Far |':| the feawm ol
Michia Chemienl hove outgud poser
lizwcls betwreen 1 amad 250 mW, deponc-
ing om the lsser stroeclarme aml Gpseeat-
ing current, ard baye theeshold sur
rent densities of betwesn 4 pnd 10
kileymiperes. por Aguiarn enntimeber
T imake the deoviees, one deposits
a meried of |||:.|_'|||-:| semiconductor layers
an tap of sne neother, startmg with the
sihetrnte nmd buffer lnyvers, asang mst-
alle-nrgansc chemical vapor depeaition.
At the center of the siack B a mold
i arbim well ateucturs, which is
=i gUH ] whiegre holes and elee
& pan comibing to emit photons. On
aither sl e light-gusdimg bayara asdd
elndding lapwers o condine Lhe lphl arsd
the carriers near the
Electrical comlanel 2 il
arl Bt of the slack
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Steps in the development
The GuM lser did motl appear tetally
gul of the bBlee. Besearchers saw gain
Ireom ofplieally |.-||||:|;-.'\-:| stimulated
aman 0 GalN more than 20 vears
aga, bt they recognized that sigmifi
cant work wis rseded e make a e,
If Gl wss ao mach irsrs ||||||||||-||r||I
thun ZnSe, why has il taken &0 hlllp:'
Une faclor that nl‘!l““{"{l thin denee |||-|.'l
menl, af the Oak hased diode wos the
ahsoncs of & subsirate to which the
GiaM emtld he bonded. Sapghire

T

o candidnte, but ther: & & lange ms- #
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sl 1vu1tch hetween it and (GaM in both the

lmizice eonstnnis and the thermal ex-
pansion corTicients, beading to the fie
muifien of orocks.  Moreoves, sapphine
ig pupengive.  Another cndidate, «ili
o cnrbide, is even ootlier, bl i1 pro-
vidles o beller kaltice malch than sap-
phire walers and i= a condwctor rather
thiar an insnlator

Frogress was made in Lhe sabslsne
probderm in 198 whes Lo Akasalki
i b Medje Universites and his ool
Pt ol Mageea Lniversily lmirsd 0
way o pvens Hi“||-|_|uu|i|_v Ca™ an a8
Anppre milzadeate,? The tesch wid 1o
lay dowsn o thin file ol sluminem e
treshie Akl tomuperatienn Do somve a8 i
bt L hirtweeen the sapgpibive nnd
the opper erystalbine layers of {GnlN
gromen at higher temperatores.  The
lmul¥ire lnyer beel ped ta decrense the dis:
loeniies dus to lnitier mismaich

A zerond hunile for the GialN mate
rinl= wns the absemer of & pelype -
L. Reseirchers  were  having
troubde geiling ameptor ione, sach as
mugmesiun, b occupy the Ga sites. T
19559 the Magova Unmiversily  group
foumd o way bo dape GaM gucoeasfilly
writh migzmesitm by drrasdisl ing Dl @ammn-
e with o eleciron beam immes&anely
witer deposstion.”  Wilth Lhal esmgle,
vty oan i G baufler Fayer, the aga
i dernonsliabe] that ome omikd sl
i pen pactem, Three sears ey, Xaika-
mnrs sl Fop enlloagues gl peype el
|:|:|. I gy Ehar w1 h_l.'-||l'|||.,l7u||-ll'|'l||
atmeephere,” Th Mebia Cheraienl e
sgdrehiers doduced thet bydeagen from
thi amimnia used in v thae Lnses
|,li¢r|ri|_1_lh = Hll'l'll,ll,:ll‘llll'.-! and denctvni-
g b 3 wplars,

A third challenge in desoloping a
G -haisnd lnseer was o mnke suitnble
muirrees on oppasie sides of e cnvity
o pelleet the lighl beck ond Rerih
through the st megion, With many
ounvenl sl semienncduclor izers, one
prodeors mirroved surfaces by elsgving
one side of the stack slong & crvelal
fwce. [t the clepvage plune of Gal
is rotabed A0 degress with respect Lo
that of a sapphire substrate.  [nstead
ol dheaving, then, Lhe Michia Ulemacil

toamn used renciive om edchamg Lo ex-
pruneses apgrpind b i o U stsuekod somi-
sorslucor layer, They thes applied o
ilislostine mating o the ctohed cdges
0 serve a8 the mimors The resulting
mwirror is nod os smooth s thal of g
pdepved surfwe. An altemalive ap-
prosch witly Qe lasers msght he o
labricate a vertical cavity lnsee, in which
the light seald shine st of the top of
the lpser racher than emerging from the
mcdee,  John Edmond of Cres Beseanch
okl ue theml chevs] s o posaildhe
with S0 suhetrales, whose ervstal
anpg s wip with thize of Gal.
Ahknanki, who annunoed the ultra-
vickedl lneer dicde lost month, and b
olleiygwe Hiroshi Amemo al Meije Ling-
voreily tokl we ol olber omgeorianl shege,
mntle by & numbser of mesearch groups,
in ihi dhrvelopment of a (il bnser diode.
The: stepe inclusched eontrol of the copdue-
tivity in nelavpe nitrkhs, growth ol both
alarmium pslliam mitede sied gallivm
vl mibrde allivs by mesllo-organic
el vnpor depositice (AIGAN =
eyl in Ahe cladding lapers and (alnX
is wsesd i Che guarilam well strectaned
arvl Tabecution ol a smwluogds gusknl i
el spid g
Bannamh Goas LEYI
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