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| ||\UECT|d\| EM TTER "_) Fi eld_of the lnvention The

invention relates to t oel ect ronl c technol ogy and
nanely to the effect i ve um"ﬁlm Wﬂl orrpact
sem -conducting injecti on udi ng the 1ight

di odes. 10 Description of the redimted Art Various
types of injection emtters are known: the |ight
di odes -[S. Nakarmura et al, Appl.Phys. Lett-—v—+76—22

Quantum El ectron. v.7, 188, 2001], [Y.Narukawa “ﬂ ||I“”|I”"I

& Phot oni cs News, Apri INZDOAONSEMIITER- 29] , t

superlum niscent enmtters - [Gerard A Al fonse et ‘gpoooz*

JEEE Journal of Quantum El ectronics, vol.24, No. 12,

Dec. 1988, pp. 2454-2457], [A. T. Senenov et al.,

El ectronics Letters, 19%&ldehbthe29ention 10, pp. 854-857].
From t he standpoint of technical substance and

technical problemto be solved the closest injection

non- c@helreehti@nieldtes topthe ptogfeetroais tettmobgpadd nemelyao the effective

SNSRI b s s B L B
het er ost ruct ure, cont aining the active |layer,

confining |ayers, c._contacts an tput region of
em ssion which rrade t eaﬁ’fgﬁtéci’ne F?? Eﬁj:ﬂgi#& em ssi on,

out put regl on |ocated at |east on the one side of the

cont 1 (eHGEe TvaBe ot Mt @RS Emibes e KAPut BR 188! dRdps diNakamura e
enekmjhé’hsmbett S¢.36,a22,| 2GCN], OfS.Nal@ansublaysr IEFheodn. Select. Topics
R R8T 47, R85 e 386 BRSChHRL i hor 200
ppr 25-20Mtie stperiuntiniséere ssnitles, [Gynrdvm.eAﬁc_)r&e—ét,él., JEEE Rlournal of
B P T i SR R R AT, AT iy et
E&ctruhias bettdrs,01893] vt 26oNodar pp.8%4-851) he

het er strgrﬁture ture

e heterostr h t
regi o a]g%ougt ofn?cr?rgcai E[Pc& ?r\ige&scgg}l Ih%(oglgm to be solved
tHef @odasy mjerotibm aomcoh\er‘entd@mttaef)rfototﬁe whatesdrided & tresfoddwing work

the effe verefr eftf and . .
KBk rSNeTRR Ut P R, Rier & cIonEdl B B, % A5 fgoiucing the
héte;osﬁrattuaa‘ yohtamirfgothe aotiveglay e, abnfming |ayersomr(nnebﬁiacts and output

nef f [ narl

Bt o AR A etk Rt B 8 S it dsgion tocated at

}aalstuen mrﬁe bﬂéfSICmTOfn@eaédtlv@mlr lnd adpdogas tothenedrfesbonding confining
he e of heterostructures with the em ssion

b0 i BiiBubesy S Rk S ARG SRR Bia8ha s Roblaver. The
bstptitvegloads tharbctehzed @f thactfraotion diex &g, ithe t:bkﬁflcient of optical losses
Ft erostruct ur.e cqﬁfEni ng%l ayers, 2 Thgt basi the int b
g/AP'eg dom M e JeBIGSS tyRgre. ag) otpﬁf‘é & integer numbers,
denignaihg seralpamsbdds lof the agers of the output region which are calculated from

its boundary with the heterostructure. The heterostructure with the output region

2000], [S. Nakanura et al, |EEE Journ. Sel ect. [Mﬁmf

connected to it is characterized by the effective refraction index nes. At that the values of
the effective refraction index nez and of the refraction index ny,y were chosen in such a
way that they satisfy the following relation:

arccos (N Nor1) < (Neft mins Nort), @nd while  nermin IS greater than n ;,,
where nNgrmin - i the minimum value of ngs among all possible values of n.s for the
multitude of heterostructures with the emission output regions being of practical value

and nni, - is the least of the refraction indexes in the heterostructure confining layers.
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i ncrease efficiency of the emtter what is achieved

through the fact that in the volune of the
emtter-prototype a certain part of the spontaneous

emssion is formed in the formof the directed

outflow em ssion with the follow ng effective output

of it. But further increase 5 &f effici ency is limted

by the indicated part of the directed spontaneous

em ssion which is determ ned by the proposed versions

of t héheasicadsanage of thpesjectiorvdrhittbr € ppdtoitype ebndiste | m p035|b|I|ty to

%E@%%Q%ﬁ%ﬁncgﬁﬁﬁg&ﬂﬁttreg@ﬁat dg%gﬁaﬁf?ﬁr%ﬁkﬁﬂ lfﬁcgzhag E}eevolume of

Higearnitiet-protatyrisi o eeitain Paboiitier spoofanebes emiseidhiioforhe in the form of
p\%sdlr‘%C%fd C}U%V\P%rﬁ%glgh V\}ltﬂ\{ﬁ Eoll vr\}lnlgseﬁgglgt%ﬁlco[ a| ?B‘f B{Jhtlélrther increase

I njection emt (here
nfeef/ﬂ@lgrpm' i§ limdted thmg]lnldru:ateIdepdmofVM‘le birected rs&ﬂbg&an@ﬁus emission which
em ssi on ou

ntro

%e actlvt}éllelbPo Pgd rtswgs]otﬁ%e&n tgrf?@ﬂ@(pﬁ%I”t‘i‘"f'ﬁrﬁiéapt“re of the
sﬂoﬂﬂr@ooatqmm‘esnbmmm thd aadvpgmalra] ern}e!Sitﬂ bathpi.lﬁ||r_ﬁ'theﬂﬁ)r?ﬁnoomt B directed
r r._consist in.t act that its
{BJI)LlJt thgg% ns aréI$are A ﬁ@ycpqngb”ﬂﬁﬂe'i nmted (in the first
place - the-length), the emi ssion power has increased
significantly (incl udléﬁ Si nlf%l ant .increase of the
emtter power cal cul ate § WPNthe Emitter
area), that the effici ency of transformation of

el ect r o the Emtt into the .
tpuﬂegrﬁ%gg g% t%eoéﬂw&%t 'P‘ﬁe@ '8?f'§cﬁh8n8r)??s%l§? t\%Er \IECHen emitter
:hemarfter eathel Eméttet) af die hieat typhb efuaétfdnmgermcmer ka&on wﬁéda range of
urre t he

h d f
VGRS P Meq BT PuBibl EnrSonter Rawcive laust@dhe form o
ttwemrpﬁﬂiadejofethedemenblﬁme of the Emtter efficiency has
it er R Tisal P feBuad W ihe UEe5 HATE" deertiaetie fact that its

d;nngnwbm&alretlh)pnnmhle dnliféed i tmﬁrsﬂﬁlabel—lthé)lénlgtm ha\&enission power
I ification

(B3R5 BRI LR058HS Ep TP DEBHER B sbhlirpover cocui
foe & one’ w@ the Etnhféerl areantthairthe fefficidroy of itredsfoahatibn of electric energy
I h th
RG] rh? R ! SR mcreser
significaotiydand iafsg thatttﬁe @ffiorancy lmg&s gnc:)thtlrajrmsregofahe |detﬂ§ity dfhtBe flowing
e consi st
AbEeKER b5 LS Rl AR o TREHIEY Srperor
dependaricetadithe Ehﬁtterrmﬂlcdztric:,:/1 mmdelnrdaag?rtge CJGFI@i LER 91a0é decreased,
. . t 0 udi,na ca
i BB OBy LRV ool T B A B BB gme ang
reliabdity have intretabed lbprsgntltzienad siopiificaion aitise &chhéldgital process of
tﬁ@gmﬁ?e?lﬁ?%%?ac?&ns' sti ng of alternating em ssion

enerati on region consisting of at |least one
subr égicordirgndb eheé Sevention Luhe udbave gindicatedntickhitalgredliit ab achieved

eSS RS SHCTERL B et v Ebet oM otses
skayendodtingheeterostructure containing at least the active layer and the waveguide
layers consisting of at least one sublayer and also the lateral sides of the emitter, the
metallization layers consisting of at least one sublayer and the longitudinal optical axis. In
this case in the said heterostructure in the direction of the longitudinal optical axis at least
one sequence consisting of alternating emission generation region consisting of at least
one subregion and emission output region consisting of at least one subregion is formed.

At that in above indicated sequence on the surface of the external layer of the



10

15

20

25

30

1

I 3 heterostructure on the side opposite of the

em ssion output side and on the lateral sides of

emtter, as well as in the generation region on the

surface of the external layer of the heterostructure

on the side to the em ssion output the correspondi ng

subst ances are placed the refPaction index of which

is significantly less than the effective refraction

index 5 of the heterostructure in the generation
hetgrestraicturenon liee sidé ppposite gif tiresserndgieh mtput\fsldb dridon the lateral sides

Pleér%rtt%?t s%éelrgsggntg?ége rtartllgrlg ?eacj(losrr g@f ?Eﬂea%g?rnghlayer of the
hanesostrgctumme thhesldextoerheaémssmﬁaalmpmfthé h;errgemﬁ-fd i bestances are
AL PN A 5 R B BB Tl 4 e
Déthlem&ttt:resltrthgmretlnehe)gemmhtldraxegtmsl maéeiﬂ:tpmd@glorﬁ?ﬁfob@th@r with the

neRRALHEN IR, ARl % EpBondtiind Rakatiaversonsitipe st east one
srﬁblaym a@drrellsmglahove e!ga externAt siirfie df hige gér&’érhtﬁbrﬂrfegtdﬂg Every output

Fe%f aci():r? {/sogpéen 38{ ealjp ﬁq&i&r)?c%cg} (?fﬁgt? Pongﬁéfnal optlcal aX|s is restricted by
ﬁnet eutst rfacetsr echtedt Imad@UtcBuhlnr e@eaanmm”tdl.ohhand;le@k b and oy,

er included into nunber greater
e rah ROl i 1athesid tiSeetont siPss of e SPemieRdeaion. At that the
Embtdf tme edrasiicrt &dem ni e trmewtala-WIaQSrVﬂoCtgé eﬁé@tuv@ﬂrefr?ctlon index ney of
ective evene above indicated
Bacirioredfuct Y if ine’ S aon wilh neyFafe yeree sspiosetiis eaual to
the rtueﬁierge;aeetttmaccbneon of em ssion fromthe Emitter in
two s he spont aneous

st a
em sslg'gﬂ(?ﬁ%'?{e‘i %‘t[nggor? R rl‘?e"%?@??%&m%r°°P§'st<§a'ﬁttU? d¥§WaAen-obvious
mcopﬁgmges,vamdsfoadmm/emp%f tr? fthd»eqhmemsd ab&ikal hésult. For the first
i axis .0 e.r
BB B8l R Py B WBhE oo stapes. A
tAk fh'ttestagazmedsmameoai) etriiwcmpgmiewe@mtrﬁanébtﬁé sgeraag thptured and
iBRaERs MG ve Hhpbtta, dreslont lpaghe aiffic”
uheseles g 300 et raslbht BtPaghe SR apticat ms of the rigi
\ﬂ:ﬂmhetndaWavegwdé forreedgiarnae airnlﬁ‘orl’ generBton Algidnaant tHehﬁecond stage
Qsjition, ructur nmensi ons,. of the outp
‘585?%8%”3%% Gl ?'ﬁ%ﬂa“@f Eﬁf’ Sieaots PaNaRRte Phige cufent density
@mmsutm oolpupl:ﬁgtdrs wreai arketdelcﬁnﬁrh%tlﬁﬁ)bmhéf gédéeat@utrtabi@Ws At that
t$ S 0 g{ Pntdo ed dlretlwtt dlvg %2
Redegytisfh sHuet andQimeprions o the BumliedopR@ g &) thes output facets
arergpohehat the dniesiGamiottpet is( galiggaaini VB forgicPithe o0bAWMIssion with
corr

propri ate sizes, i espondi ngl
b Rt MR yeRb ek TS ol oale i S LeaE i ALhle ved when the key
aoegdhent of tiieSEmatelnl(gmmiatﬁdw mgin thaithaakgibRpbf appropriate sizes is
het er o ’E’Hgi\hé 5 B h %%H&ratlon regi on on the side
SRR distiPYtg ngr § YHPBsi ti on and thickness
of tTe feaymdica rmemnsmﬁoyawweuahro@gmtﬁﬂtheEr@) heterostructure in the
erostructure

SRR LA B N8P B B S5 S S8 e e o
the layeed wn@donlﬁtpattlaatlnmm;iléte) mstretiombf emission in the heterostructure in
the generation region on the side of emission output is realized. At that on the external
surface of the heterostructure of the generation region on the side of emission output at
least one metallization layer with the high emission reflection coefficient is placed. In
some cases the said metallization layer is placed directly on the waveguide layer of the

heterostructure.
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surface of the heterostructure of the generation

region on the side of em ssion output at |east one
netallization layer with the high em ssion reflection
coefficient is placed. In sone cases the said

metallization layer is placed directly on the

wavegui de | ayer of the heterodtructure. 4 The

technical result is also achieved through the fact

that the sequence of the alternate generation regions

and t e deghpical resyitos siseaachiavet toouplodid famhshatnbe sequence of the

I the het I wh t he ..
S5 35500n 050Dt SO M SNl P BStons s
{hickoenssiseefethe heterostuiciuoe layersewhers borthe side lopposite to emission output

S A5 S S8 ot P B Wtz

tatlendhe bxastal surfacemditiae héteatstractuteafyen thié tboveheaidsigh at least one
i i i . ffici i | aged. . |

AT R R

the tsail woeteljzate llaygerisofplache dinedtigr oat thectwaveguiliBe layer of the

L [ esult is also achieved through the fact
tﬁgﬁg{trﬁgha{énerati on regions 10 are executed at |east

of twbhetechpisalgyesedt stdlsmachidedghmagh tecticethat thetdemeration regions
i.r ' f OQgi inal. optical axis, The space.
SR B MRl e R 9 o o e

loagitudinal cptital raxiey Thegsmate) batweerd ithd etlipbygdneeation subregions (in the

GO E3BADA PGP B85 o 6 LT SRBIIRD s the ek s of
Wweickri® sdssubamitiee efiedtive refnabitioatiedex gfethertadtérostructure in the indicated
o5§1sThe technical result is also achieved

reqaio 1
?ﬁ%&%&? ﬁ’éegr' act that corresponding netallization
| ayerThes tpthaiedl result hie asd padhievedi insughn tHeh#a Xthat Nlrresponding
=Ty I0) ! -] I The teghnical result i .
SR oyl R Srte ST sl 8B S inet Stagp of the teakcn
ley@r. out put regions of the Emitter. 20 The |inear

incli j . f c{] acets a, and a2 are.
s RLSEABASHE, 8o RotEBly LRSSy sl Beifon of v
@dpietiregiong arth@ Emitter. t hat t he t hi ckness of the |eak-in
| ayer+d Of I € p Lt ' exceeds the | ength
o AR B P S0 RARESE S kPRl el 1
eavy)| dhergoydhe taheolalei vadiesrandesmieal todm'2) hst that the eéhitkness of the leak-in
' Leak-1n_ I T | e..cp is . .
At et i RE dfolehfion SO, BTG F uPousr oo et oy
the daigeotofitpe 26glalys efitbe eofissidndesak fromftye activepayet éto thd legk-in layer
ut . : et'cnsﬁtelea&-in .
Pk he GRS L B8BL AP 50585 She R, VRl D gt o
abisencrubptite clarfyiop aptitalifis ed thy dutmit facetg tret thcknédseof the leak-in
IQ)%Irfii QNY)s%ﬂ%q%aFt%'two or three length values of the output region multiplied by the
tangent of the outflow angle @.

In the next version the linear angles a4 and a;are chosen equal to each other
by the absolute values and equal to (11/2)+(¢). In this case the emission output region in
the longitudinal cross-section has the form of trapezium. For increase of the Emitter
efficiency the clarifying optical films are applied on the output facets of the emission
output regions. Thickness of the leak-in layer in the output region of emission is chosen
not less than the length of the emission output region multiplied by the tangent of the

outflow angle ¢ and divided by one plus squared tangent of the outflow angle ¢.
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In the next version the linear angles a 1 and a 2 are

chosen equal to each other by the absol ute val ues and

equal to (rr/2)+((p). In this case the em ssion output

region in 30 the |ongitudinal cross-section has the

formof trapezium For increase of the Emtter

efficiency the clarifying optiéal films are applied on

the out put facets of the em ssion output regions.

Thi ckness of the leak-in layer in the output region of

erri ssilmthei gherhvesson thedihedres®ldshgant he dremgodfencéqubhte each other by
eqi Q t he ent of

i 254ty RalRs epp SR T Bt B (i P B RiprEpugut region in

mamgmgttud)ﬁaltdTessasEdhbm\Maartgé domop of $he Liptutrieal agerium and the output

version ar les a, and a re chosen al . .
e oathen B ndre 5%t 008G e SRR PPl Poaion by direct

(roidehpe Lppd 2) . I n this case the em ssion output region

Iugt u: Eri@l OrfegL %%@m?aﬁén@% éh?a%dga%sagég feggeggaﬁ)tateach other by

tHrer ebgﬂutehealuest aﬂdwadquaiuof acM) ef(cptﬂ)elreﬂmssamtmudmpm region in the

R PRl T s (R o EESZ R o e oaielfis Ui bpes gut througn

Qaa:lsubﬁtm dyydlretchencﬂdtembulrmnvml Eers inarecise cpfathet Bmitter efficiency the
R G LB rd B P 838, Lo B0 s of e
&mlissudmomplmtput em ssi on goes out through the
bst d t
the- Lt (<BRh 9% HENG T afla b b it B B nciuces
dramt ¢wo nsxid eséqoeﬂoestdifetmwlfﬂrnattr@ géndraticsit regnortshEnd output regions
pl ace

RoRREs In hr BUREY RO GHI L nEPUe TRATCTTRE Sy GPision power i
lapcieuvetes at | east two sai d sequences of the

2ghﬁggﬁé3g&n%%gre§flﬁeog%5 e?lﬂ veid rouigg%%).ﬁﬁc(ngaglﬂ%q&gﬂtter includes at
lgast easesaid seheerees safi the plaseatings geribatinphrepied. addeutput regions

[ s Ul acghi d t a
AR S by e Aiae SRS el hasen power
athievad. al t er nati ng generati on regi ons and out put

{ﬁg' ORRe tg&{?{b%??é?st%ﬁi;g‘ a?s%rja&‘?e\}%)ﬁ thl%%gﬁ%é ?zﬂit%:tha-mhg L%{)tter contains
is increase e enl ssi on power-I's ~ achi eved.
Ehreesp@oumgcaImmmaht substaheso cac Ithee\emaissidonm caugputt bidef ddrough this

BB BRPL 3 The SGAESER0EAA0 SFRTBRERDN i acneven
mtudﬁgxmtainlmg whiteightor mat i on of the frequency contents

Of t h%h%ﬂ%@r} %ﬂ rés%ltqg Iyls%vfcﬁwle\)egctb%% HQheo l?:}cg éﬁ%tqgevl\:qﬁ tgr contains

ni-cal SHRILY hro
bhteeémtilngte@bxy hebskamcethaving@ppeapniate form and correspondmg value of the

refraction index. This corresponding epoxy substance is placed on the emission output
side. Through this corresponding angular distribution of the output emission and increase
of the Emitter efficiency are achieved. ,
Essence of the présent invention consists in creation in its integral execution of
the new type of the Emitter with surface output of emission out of the active layer in the
form of the great number of beams based on the proposed original effective and non-
obvious way of the emission output using properties of the outflow emission. The
proposed original and non-obvious key component of the Emitter: emission generation
region — emission output region, distributed along the whole length (in principle unlimited)

of the Emitter secures effective capture (collection) of emission into optical waveguide of
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formand correspondi ng value of the refraction index.

Thi s correspondi ng epoxy substance is placed on the

enm ssion output side. Through this corresponding

angul ar distribution of the output em ssion and

increase of the Emtter effi cﬁency are achi eved.

Essence of the present invention consists in creation

inits integral execution of 30 the new type of the

E‘Iﬁ genaratidnt legiporviticthedallqring effecive ssifow auttof dfie bhput region in the
€ with© at_nunber of beans_ . :

bas eéﬁ AUﬂ?éW eM]ss'ic%se oéc%.ﬂtrl%r%%ﬁG nﬁr{a ?{evgtfl i V& oughvgrgi%\ﬁe The Emitter is

gbamaot@gzevh;byofn tplmecnem osf cblmltedt gintengishsig bpr Imgler ¢missioaf extraction

Eﬁﬁieﬂgﬂ %ﬁ‘é&vﬁrﬂtéﬂapggtlcgh?oss golﬁf‘?%?n@ijlsr pss 3§dl8w density of the

non-o ey conponent
gevEsicnt pewer oretficonutpuefacstsi and mhmﬂuenﬂz}glm, secures achievement of

le length (in principle
un%{%b%%@géglegpg}thg%@ﬁ??ter secures effective capture
(collection) of em ssion into opti caI wavegui de of 6

t he generation regi %e%%&{gg?“o%fq 8@)@99 ef fective

outflow out of the oul % orm of
outflow em ssion wth controlled directivity and

d
o ver 958 Sheso b e PARL A 5 Bk
ext ra€igi dn scrm‘nﬁatmaMdyscrbysltbw Iomgltedmnal ctiseétion of the proposed

b the 5 .
508y A R 3 DL SR e pe o
smbs@ameMIeeasn abehloen‘/mnre‘atetsfof the coutpatategiors Ubries péripghdicular to the

%{eﬁn'g? a?the engfatngﬁ?‘g j,ption of the drawings 10

esen? tronis pr ained with the help of
t he ngu’:f esshamatlc}uﬂfy déisgribels geheieat froal lapowdke € rtheeBmitfee with the

' f r osed
PR Db 485 Eh 38 et BaRGRRS Bl B tom itera
cartfiping negighs tree longitudinas appskiseetionsefbattictaiot thd Enitten) ishsketched out
I(,)]%%JE {acet s of the output regions are perpendicul ar
external surface of the generation region. 15

Fi g. 2Figchectematiabllyydebesbes thescrobesatitiow fassiny ahrough e generation
| 1ization ved fro .
BT Bl A 5] Ao SRR LB ST P i 1
conf i ﬁlgrﬂg gebginetically hiescolpesi thediangltudina@ssesesédtion «ff the proposed
' ) ket ghe he Fig. 1. L
%?gfég é%échat : CaI% Eﬁé 0508851 E) &E gmlggég oggoézﬁ 91e metallization
lpn@s elegtroisondupting Ip@tg@nérmtat cannow}(g basg ane tm‘nned:ted to the confining

udi nal cross section of which is
e{togmedﬁ%grtos{?&qwﬁe Fig.1. Fig.4. schematically

descrlFlbéSSGHemdtloaityl d&satrlheﬂ ther cress-sedtiohast thé Brhitter passing through
Br SR85E 0 R0 Dol ool 5P RBREChEs b0 n e i

Fig.6 schematically describes the longitudinal cross-section of the proposed
Emitter through one of three generation sub-regions wherein the metallization layers on
the side of the emission output and on the opposite side to it the directly connected to the
waveguide layers of the heterostructure.

Fig.7 schematically describes the view from above of the Emitter with the
metallization layer removed from the generation regions the longitudinal cross-section of
which (of the Emitter) through one of three generation sub-regions is sketched out in the
Fig.6.
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| ayer, el ectro-conducting plate and heat-renovi ng base

are connected to the confining |ayer of the

het erostructure. 25 Fig.5 schematically describes the
cross-section of the Emtter passing through the

generation region the |longitudinal cross-section of

whi ch is sketched out in the FVg.4. Fig.6

schematical ly describes the |ongitudinal cross-section

of the proposed Emtter through one of three

gener &id Brscherhaticaliy dascribkertbé mrassesentdrabf theaEmitter passmg through

d
\8ein S 0Bl SRS, UL % BRNIGEs s
wavegma big8.ayers of the heter ost ructure. Fig.7
SCEB LU MBS ARE AL A S B SRS A s wan e
g@ffﬂilrzatlormriayeeglconsediém td (bhmg|etnusd;||cmabut@noﬁégldﬁcmeolﬁn@lfudmaI cross-
BOMEH b Sy B ES  Bln So TR SB81 1 oregons
witheutdhe said Inyetaimt:mn Ierstdwwmnessmﬂwsteetmaye mfthé hng 6.

Fong) [0 ar APeah O bHE oS TR EHofh b TR, Stine Emiter win tree

paquskees biettie attatnating ghr&erEmcgl lféglolﬁsgme oslqd'ﬂﬁf’@ldwﬁ;alvrhl&h are in parallel
ove of

r ' from.a
ESRElsrR, bttt QB RA Bt tTene bhicbafisrEmtien aiong one
ofthpirtdicated setpiehbes dotmuideswainntae ptes st theatg.ion of
whi ch-( o e Emtter) passin ho h one of thr
gener A |1I)1nH'swuB° e@@t'gﬂlly % H%%t Eafhﬁ Hﬁ?@"'??tﬂt i[gyers):  the
loagitudinat oiross-stetiond tofi thé eoropasge Ermlttelf‘s% vﬁﬂhgtlﬁ alFérgatir@ generation
ribes the vie

BERFEE AR IR BER0e A AEH eFAT R VEER af mglied and form the

reae imatinadion raagles mthamiexiantrpuwrfaeg iobthe gelnierdtion r&gioris:
t yr rent t he | ongi t udi nal
@ﬁégbgsectl oth% a%\%% E% %)%(;ﬂg éﬁ? r) al ong one of the
inrtoé €t B seﬂpaamgtes atoequal ket (p/2)he picture in the
Fi 9.1 tchI |be (W thout the
Irrr]éﬁ%h ?’at [ o%héflgygz %Q’%{QH%F} %’ﬁ@ﬁ%’ naI
cr ossFigeldt sobasatifally hiesmmpdbe@aﬁﬂmg tres sy hvtihe lyehB&tion region cross-
t4 ng |onsa e si on out put. .
i 8 dRCEBTRE A Ko, LAY, Bt 1 Refitn G iion regions o
(ﬁrmfudlrtghby tas de’nemaon isnblrégiots 08 eank)l &sd wlitpht tdigons 9 connected in
tern ce of the generation regions: In the

%ﬁ'egfﬁhe ?L# gngl es are equal to (rr/2)+((p), In the

Flg 12 - the angles are equal to(rr/4)+((p/2) I n
the Fig.13 - the ngl rr/4)-((p/2).

Fi g. 14 schemati caﬁF 'tﬁ’gs ber 5 eﬁeé%%écﬁmﬁ@tst hr ough t he
generation region cross-

In the following the invention is explained through the versions of its realization
with references to the enclosed drawings. The presented examples of modifications of
the Emitter aren’t unique and assume presence of other realizations including certain
ranges of wave lengths the features of which are reflected in the set of features of the
Claims.

The proposed Emitter 1 (see Fig.1 - 3) contains the heterostructure on the
substrate 2 based on the AlGalnN compounds with the active layer 3 of InGaN, the
waveguide layers 4, 5, and the confining layers 6, 7 of AlGaN, correspondingly, on the
side of the emission output and on the side opposite to it, namely - on the side of the

substrate 2. Non-conducting sapphire (Al,O;) having the refraction index of 1,77 is used
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20 section of the Emtter with four sequences of the
alternating generation regions 8 (including by two
generation sub-regions 18 each) and out put regions 9
connected in series by the current. Description of
Preferred Enbodinents 25 In the follow ng the

i nvention is explained through8the versions of its
realization wth references to the encl osed draw ngs.

The presented exanpl es of nodifications of the

Bnitihe eubsiraén 2t The iwcueleagtth cﬁﬁbuﬁ@epbeﬁﬂm\elsﬁhoeéﬂﬂeﬁual to 0,45 pm.

TRE'SpAGRCBT i Slotedl ciEhs Bothrafiiieind moirt futpr 120s o of the
Eeauteur1es lodatedchim theﬂlré]:twnmf thél'blmsph@@madmﬁmdtfb@lfax]s On the lateral

(B e SR8 08 B B BB 10 e o

detelcme Alg®er ln&hefgeha@bh rédien BWtegnlltl@bEsbé)dﬂemlﬁlorEoutput and on

d i,hg layers
8 b S Py e 2 ieosliod B Pickhenn yemoxtasparaingl of the
eording1y lbers G aled Dpposhdsentio sutraanladgﬁﬂhﬁt parﬂﬁl rbbﬁcﬁAdlrg&st;mlssmn in
t
;VIteE%og’tElé&Lbjrgfs sf, ée%ﬁl;%qi Thﬁ &g;pugFech’?w§ Pr]g%osrls gﬁtlo{tﬁ% generation region 8
toreaias iditahel §emﬂ'd’ue1d\aawgl em@sionokak- hﬁ‘ldyéﬁalf‘l r;hﬁhésdfC@aN and its
ence o0

a?{lrﬁ:crt]lg?sit ﬁ%r S?cmngs gméﬁgrfg{fp thﬁt |F Eﬁ?raﬂél rglng% nmﬁx]gg?ds the effective

reéigictiors inBex het dfethe Baietdstructlird Wltlam“eilte@d in ﬁayb||h$1 mclude%rl]nto it. The
t.ion of, the.chosen t udj na tical axis

Wb o T2 RREENGRERS aPY) G5PbRe b aaha Beafarotuaiial axis are

mémdlmladtohyleteh&rrhaifsel‘f@de @fqnélg@he@tnbregequsrswﬂ@reimm@ n%ar angles
lectric eneration region 8

EninEpea e sealioceioh, PRI IS QR0 VAUoas] B840 Bl I this case

hebaltputtregidns nfaikid alkove tAs Gxtdih4 kylersses/ i M@Sampllflcatlon regions 8

Gl BRRAS b sSage Paradplardhicgt  BEhieeednvaige 3 fhe confning

lepérssindhe ontput fegidned emd)&tth@gbnh&rﬁhdrﬁre@mm dedinedlid (see F|g 1) The
{ to .t

SHERA 508 2 L b e L b s i o

Matadizatidh suteyeofl3 Gaddrmedtettts tHelcahifining Mayer Ban ftr%agéﬁe@atlon region 8
ts r on.in

he,. f. h ti
SRR Yol PR trgTecid aBrg BF fRsh o B Bifler 1. The said
thetadizatidr suidlayee 18i mbdé be sivealalig tey esfletfion 6§éﬁi@ié}ﬁi approxmately
ut t fa ets 12 QFIIH ngftheot

‘?Oeu@ﬁ?né% &V gﬁa e?ngﬁ é} EIESIPR %S'QF the sapphire substrate 2 the
qecglleddi‘latéralr cootattie isexfoanédl thﬁcLUghaQ:enﬂéctbhe of the correspondlng
SFRE G B EREE By lRa PP 58 240 “Fre e

cﬂqhmEntlttErgO@ chbsert équzl wad®E 0L4imt Tree I@Idgtﬁslbf alegésEratich regions 8 and
o&:ﬁ%w "¢ \éﬁee %Ecgﬁeg)rﬁe;q%rgp% 403Hr§1faan%e‘FO Mm corr]respondlngly and at that the
number of the generation regions 8 and output regions 9 formed in the Emitter 1 were
equal to 80 and 81 correspondingly (in the Fig.1 only two and three correspondingly are
shown). The thickness of the leak-in layer 11 in the output region 9 is made equal to 4
um. Output emission of the Emitter 1 consists of 160 beams a half of which is directed in
one direction along the longitudinal optical axis and another half — in the opposite
direction. Through the corresponding choice of compositions and thickness values of the
heterostructure layers and of the leak-in layer 11 the outflow angle ¢ was chosen equal
to 10°. At that the angle of refraction 8 on the output facets 12 of the output beams was

obtained equal to 25°. The chosen thickness (4 pm) of the leak-in layer 11 is
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have the form of the rectangul ar parall el epi ped. The

t hi ckness value of the confining layer 6 in the

output region 9 .and in the generation region 8 are

unequal (see Fig.1l). The confining |layer 6 on the

side of em ssion output is dop§d with the p-type

impurity. The nmetallization sdblayer 13 is connected

to the confining layer 6 in the generation region 8 20

and to the lateral confining regions 10 along the
?QP@P""I'%?IMWQL@I te Hbe Eproduyctr of1theTleagthaiol therenabdion atutmn region 9

coef f| CI gnt gg‘g]r%n&f Ofstbé %E(ﬂowr{g%q?o Stg{%e{%?ggh? 8%'9”'3"3‘1 part of the

EAdsSiReh eetpot b&’nﬁ@l@@nnm@ncehef beaes adn e chigpfacet 12 makes up
§ B‘%&lhﬁattéy%ﬁ’/peblfﬂ%e% c?ﬁa{j g@ené@%@é%r&%ﬁa qﬁtgfqg%lstpffﬁ%sessment

rou? connecti on he YCorr éspon
I/%Iyélo efficiency efghe Emytter 1d@ftboutdaking mtmgcdoapeshntic (@e6s) is within the

o, The length 25 of the Emtter 1 is
Hr%seoﬁ @aﬁa?%{o 4010 pm The lengths of all generation

r egi onge ®ligwing roodification efjihersmigerat éseel’r‘mgsem%dmfeedd fidin & previous
{ the

Qﬁ% ﬁﬂgugﬁkﬁﬁggﬂééﬁﬁgggg o reﬁ‘@;@g@%%;a&mlrreesdﬁbgtﬁgtew Kneissl et al,

fEﬁETé@JmnS@IHQt Enpics Q‘llamt \Eéecéronew(wab 188, ZW1qtick lﬁétalhzatlon layer 15

0
FRLE TR IAL Yol L ot Jbl B CEmiter 1 togener
yisia khe wnnay@d @mdlucnlng Ip@tedﬁr(tlte a:Oﬁglcmmt of Ihem;ﬁ@pgwiﬂ of which is
the Emtt consi sts

b Ptched U BTy et SRR hed BB R0 o
dir ecT'IIQ)fv”a\IVmggmdﬁe:ahqmgﬁ thadEmnﬁd:r ‘oqtsbe tFad 6-8)<d|ﬁemcfrom the previous

t ' ec r ou
SHEbL e Bt Inst el QEhoPRBA e B LB 100 kRBE Sendfaton su
rggione <l 8ositht the WlﬁfetCéQqsn reach (ordy thegeeae siodindh thidFig.6-8). IAt that the

| R, I chosen ual .. .

\{V@ﬁ{; I’tﬂe Fﬁ{tl %&?i%ggﬁg|eqhgwofdggrpgg.fﬂb%@?%alorﬁgpﬂgel8 confining the
gﬁnepajtonfsaxbeneglomg 18fpradtsalyubypthe bbeﬂmsthm&ses@t:of ol Akteesbtructure are

fﬁlggg\lfiﬁhtnd??léég? 3%'2%]8@%@ tﬁéqwﬁgi I's @ g?r {] $yss he generation

rox
pogeaiens ¢ arbtheclateral tm‘nfltnhg regrossﬂOrtheuﬁeﬂaIllza“tbglsmbleﬁer 13 (not

i pl t fl ow an
IWQ @atggdﬁﬁ (,Mlg {ﬁ%ﬂ?@n*ﬁe %Id r?&taﬁ%tlogrﬁag%r g% Qflﬂdﬁﬁta sublayer
IB?dQJI@UBIIVGF I/Ivmqﬂ@&rrw@moﬂveb@atme of thehEmitter plutorfsistein tha fact that the
I r iver gence
@éﬁéatwam@%& o ’;'&15‘??%68”%53633@%5%?% FatiEgype Iayers 4 and
®fficiency of the Emtter 1 (without taking into
acco I t - .
350, Hheerarfig iR atod Bt e etflel f Gael AR alleredpaane previous
qnieQby4th5)fa¢Iitmateqoerasmqndmgt hetafiizatidnoagers d9evdrbrcongdtiéd the leak-in
t t ved sa L€ substrate .
'%%%kr?zﬁge +d?&§t$@gﬂor%f? I':cké%nf SiaTn Pl gﬂf FSHIEL ”g I‘?{"t.zp”t regions
SElvastexenutedvat7thp. 1688, of 200 Igxterhal swfaak| ofzthei leak-irayeger 1% through
t confini. | ayer_
e%gargi’c‘}jr?%ﬂhe %%]Xlﬁ{lftl}gﬁiag%%nﬂfgog%?%s gne gfethe? teraP&Qgs ofat\ée Emitter 1.
At that parallel connection by the current of all generation sub-regions 18 is made by
application of the metallization sublayer 13 onto the opposite lateral side of the Emitter 1
(the metallization sublayer 13 on the generation subregions 18 is not shown in the Fig.9).
The following modification of the Emitter 1 (see Fig.10) differed from the
modification shown in the Fig.1-3 by the fact that the Emitter 1 contains 300 (in the
figure only three are shown) sequences of the alternating generation regions 8 and

output regions 9 connected in parallel by the current in which the width values of the
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with the connected conducting plate 16 (the

coefficient of thermal expansion of which is natched

with GaN) was set on the copper heat sink base 17. The
follow ng nodification of the Emtter 1 (see Fig.6-8)
differed fromthe previous one by the fact that every
generation region 8 consisted W 100 stri pe generation

sub- 15 regions 18 with the width of 2 pmeach (only

three are shown in the Fig.6-8). At that the width of

PHWPUb RGNS 9 mgromade agael tethalwidtd ved@spohthdigendratiar edgions 8 and

: ey : ' Cons 18 |

sSSP Pty B e eb 1 o REBh AR SRS GHEI Y it ot uminescent

pbosnhosis ueters eapplied oni tHee Emifterh 1dared ebbve dhah &pB@Bresin of the
. -t 1 1.t 1. 0Oy th i

3pI3Pr TS sh S0P TS T RS et ey the etfective

reftactos intex phbermeteabsdtiuchtre onths eblissjer olBut(ragibn. 20 shown

inth ig.7 : jed. ' talli L.on. .

: gyer %Tglqg% “tdes 'gg@uLﬁ%gy':é;q?)rr%g%r%g%gﬂh\?lerﬁs 'f&??aglf’ﬂé’lf the Emitter

dissowndn thed~i§ del by tedéctitha therpotpelrfadets d@cosfiring thetdugput regions 9

t he tal Li: o) layers. 13, and 15 are
Bk 45 Bholtne BBAA) whé RESDRUB R Qpaf 19e s Surtace or e
Jhreerbtidr] gion amdiatfthatebe tneasfangles ot bearelequak® each other by the

i i f t.heo preevi ous ne by the, fact
PhEE R 3R BB U B e @ ot Fupdbeam of the
eoinsect falls urder itiee tightlangle on #nganclibéd elitpubéacetit pahd directly goes out

' Connection in parallel by the current of
gﬁ%?&?g%t1'regi ons 9 was executed at the level of the
ext er mh¢ psapoked Envttert heiffersakom thd preeioud inddificatikghby the fact that on

AR 1 AEEBILHERRM Bl EH B IR ALTS e drectr

planalthes longdwdieat apdinalbaxig tre danifyieptopti€al #lihs gestestaivinain the figures)
eah0n: maéi&% application of the

ﬁ’gﬁgﬁ 'iggggﬁbg#%gt'élleayerb %ge %?ﬁ“ggt he opposite | ateral

si de ®he nhxt rEodification Df thet Baitteet! bée Fagt 12 miffendd fiymrthd Bnodification

By BRERP LA U RLFRS 0 Sy S B S v
¢s inglindidgtoweidsdhé erteadl surtavetdi¢hengetieratoatreginn Sremwrat itimat the angles
h ig..1- t.th ' 1 | 0 -
S5 A Bl BN Al W EPRARTE s For
miedifigaticar thatdutyt gerissien Lndergegs thesfuB inerdal @8ectionpfadm the inclined
GRS GOBIRELEl e A Ul N e My urtacos or e

owdpet repides dyalirectantithenogiugbh thesh.ues of t he generation

' . t.Q. 2 . ' :
291 O 8oy Wil %P e B P14 P Hi%yeres rom o
phdi§ pAtonusf therE@i&@m skavom tHeeFiE{‘i"r?z b thel fagh thah broey eutput facets 12
\%\/%l%{%]xgg%é as & "HS\A@I%&%@% th;%%?&e(m I!sﬁkgcé &L g?ﬁéraﬁ&g ygl&hog 8 and at

ures efraction 1 ndex ose
thaf thet anglesbar ahd ae areorqualidereach ditrer byetheraksblutes vaiue and equal to

8 R R0 Bl S0 LG R AOSBEELE i shecton rom e
iBotinetleoutput facets 12, changes its direction and goes out through the sapphire
substrate 2 transparent for emission by direct incidence upon it.

The following modification (see Fig.14) differed from the modification of the
Emitter 1 shown in the Fig.6-8 by the fact that it contains connected in series by the
current four parallel sequences of the alternating generation regions 8 (with two
generation sub-regions 18) and output regions 9 placed on the heat sink ceramic plate

20 made of aluminium nitride with three corresponding metallization layers 21, 22, 23.
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1 shown in the Fig.1-3 by the fact that the out put
facets 12 confining the output regions 9 along the
| ongi tudi nal optical axis were executed as inclined to
the external surface of the generation region 8 and
at that the linear angles a, and a2 are equal to each
ot her by the 10 absol ute val uel land equal to 1000. For
this nodification every output beam of the em ssion
falls under the right angle on the inclined output
fTae @nput Tumedt dontactt (minugdes connectanf ta the Maiatizationllaydh21 while the
] r . f [ OUS
LR AR ErFEbie (pihefle o hicd BT HERBBINFer 2 cc s 12
the out put em ssion fromwhich is directed in one
sel ected direction 15 : . i tudi nal optica
axis the clarifying opt?%@?g?fﬁﬁgkﬁﬁ@¥ shown in the
figures) wth the reflection coefficient 98% are

li ] i ficati .of th i tt 1
SRl T AR —
tolshgiate saurdeseofEngs<lerb- byhttdiedesamid dupatiumimiscent @uitters in a certain

t ut .as _incliped. towards. th I
bR g o BeEBR" PGB RebBr FERishRRT i by or tanting
that the angles 20 a, and a2 are equal to each other
by the absol ute value and equal to 50. For this
nodi fication the output em ssion undergoes the ful
internal reflection fromthe inclined output facets
12, changes its direction and goes out through the
external surfaces of the output regions 9 by direct
i nci dence upon them The follow ng nodification of the
Emtter 1 (see Fig.13) differed fromthe 25
nodi fication of the Emtter 1 shown in the Fig.1-3 by
the fact that the output facets 12 were executed as
inclined towards the external surface of the
generation region 8 and at that the angles a, and a2
are equal to each other by the absolute val ue and
equal to 130. For this nodification the output
em ssion undergoes full internal reflection fromthe
inclined output facets 12, changes its direction and
goes out through the sapphire 30 substrate 2
transparent for em ssion by direct incidence upon it.
The foll ow ng nodification (see Fig.14) differed from
the nodification of the Emtter 1 shown in the
Fig.6-8 by the fact that it contains connected in
series by the current four parallel sequences of the
alternating generation regions 8 (with two generation
sub-regi ons 18) and output regions 9 placed on the
heat sink ceram c plate 35 20 nmade of al um ni um
nitride with three corresponding netallization |ayers
21, 22, 23. 11 The input current contact (mnus) is
connected to the netallization layer 21 while the
out put current contact (plus) is connected to the
netallization |ayer 23.
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I ndustrial applicability 5 Injection emtters are
used in the wi de range of applications as

hi gh- perfornmance solid-state sources of em ssion -

| i ght di odes and superlum niscent emtters in a
certain broad range of wavel engths, including sources
of em ssion of white |ight forl ighting. 10 15 20
25 30 35 12 CLAIMS 1. The injection enitter

i ncluding the sem conducting heterostructure
containing at |least the actGhAMSayer and wavegui des

| ayers consisting of at | east one sublayer and 5 also
the lateral sides of the emtter, the netallization

| ayer 4. cﬁlesihépbtiwrgemﬁtteaﬁndlleﬁngthemnﬁmrbidayt&’fg lestdroktagcture containing

Eg{?—:g%tgtgl Hﬂzcle E? gr?ci we 6ég§)lic¥¥§ %)?e(gg 08?5'?%5 cif%t geast one sublayer and

Iabngthe Lhateradalsmbptqfdhe emittes, tite rhnemmzamrelaserqumss_ti@j of A€ least one

SUFIAL e ERLBEIAD SRR 84 SRR AR B e o

dmmlpstqf e (séldalbnglwstal op’ecal; lablseglleastlwefﬁqﬁeﬁbea;tﬁ th@ alternating
rface o

on,the s
Ry e R, ARl R B e e e don output
cqgwsmb&smtﬁwgt b aterieamlcme eubrpgtbn&sdﬁbrrﬁéw @ trhehe aﬁove indicated
sa|e'ter s at the _
S0 B8 o8 BB sort O 0RE-Ha B ABL o e S ok the sice
bmcrsrtecaif thmemsalod oultymt erdeSérfthg’( Ufeelatégaltsﬁt%ssdfdlﬁ?e E8idtdhdtter as well
t he carrespondi ng, subst ances ar

Al Sl oBHbralOF SFSPREER BF S 7P SiemeL sver yf the saia
hﬁ_ssastrheturet be teé fselet uovmer@ﬁusaon | cRiEp it nlﬁkm_oﬁésmfndtnbesubstances are
Y ORI 1 SO ——,
sfahe Slaeit Imtmstlrummraruetheagfa&d gehdratian iegichss@Bat HAAE8aidi di@out regions
togRlfch DR s G SRR et (EHR o o se RiPpdH o Ba8kcin tayer
gmseatlag iohrat lezgt ons ,sublagér averaisisgiabovitiruexte®@i elirface of the said

SRR BEORD A BBPETh oSl ARl ol Wb S 5ok s e
CHIB&DBDEB of teasad angdedlnalecmtlaalrta)@bj/ |tmteantpam@k:ets I@cﬁated under certain
RS 0B Aottt % BRI (58Bch 2 oxema
sunthce lodthet saed |ganerat|mf regien aref that theomtio pflthe Mefrbktdn .ha@x niv of the
said leak-in layer to the effective refraction index n.s of the said heterostructure in the
said output region with the said leak-in layer included into it is equal to the number
greater than one.

2. The injection emitter according to the claim 1 wherein said heterostructure in
the said generation region on the side of emission output has such compositions and
thicknesses of the layers when only partial restriction of emission in the said
heterostructure in the said generation region on the side of emission output is realized
while on the external surface of the said heterostructure of the said generation region
from the side of emission output at least one said metallization layer with the high
emission reflection coefficient is placed.

3. The injection emitter according to the claim 2 wherein the said metallization
layer is placed on the waveguide layer of the said heterostructure.

4. The injection emitter according to the claim 1 wherein the sequence of the

alternate generation regions and the output regions has such compositions and
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said leak-in layer to the effective refraction index
neff of the said heterostructure in the said output
region with the said leak-in layer included into it is
equal to the number greater than one. 25 2. The
injection emtter according to the claim1 wherein
sai d heterostructure in the sl d generation region on
the side of em ssion output has such conpositions and
t hi cknesses of the | ayers when only parti al
tresknessds dﬂhefheWQMCMe ila]/etsiﬁwhérﬁibd thé) Siderdppbsitcidiéission output
in the sai d I_gene{éatl i on . on the side of em ssion
e

Sie sy PEUPIERISIGl O RMESOB AN ook PelFRstTuStyFY osalRd, at that on

tﬂwexierndl duefaee obsthe l$étdu1’e¢er6§trlidﬂﬁe$r@hdth§%80@§él@ @ld%‘%ﬁ'l&%@t one said
ut at | east one sai

m ssion o
t% ﬁa“%rﬁy%wl %th' eRISSRa " fﬁje&ﬁon ePRflideni s plageckct i on
coef f Bci Bt lnjeethiﬂ amitdr adcording tb Mheeehin®m \ﬁﬁ@ﬂélrﬁfhe said metallization

cor din n the said
%é ||s|plazc§g|08 © Pgég\@v?gwg%%ofdhe PRErQRVElYE de | ayer
of the. sthdinfetion @&tltltercéd@tbﬂimgﬂto tHaeclhif ¢Q&I‘|é}ﬁmemet §a% generation
accordin wherei n the sequence of

AR af Rabdstiol 5L Ba i Sirile dsmeratinn St faretadditumgirection of

he$mmhgmmm©pﬁ¢emas|saéwh thd spbbé BkReA eFerRfis i@ by corresponding
t er ost uctu when on the side ogpposite to

%‘?ﬁ SR %u?fkﬂ??"’” gt % MNFhyagssAhan dig effaative feftaction index of the

mastemmuatutém th@bsidyehera0sn susibyibes i s real i zed, at

that on he. ex%ernal surface of the said

het er bst i€t [NHEEHIPT FMiHtee 256501B9st9 dhesiclimal whaesin gepsresponding

matallizatier Rlybiszigtplavad ayge stid Butbberdgid®8 HMingSdx®tnal surface of the
refl n coefficient is placed. 5 5. The injection

elag Bording to the claim 7 wherein the said :
met al 81 z@ké Q{bctlbﬁ)é%ﬁlttérsad%bﬂfw@td)ﬂetJ‘ﬁnﬁﬁhﬂ\e\f‘@\ﬁe@g'Ilqgar angles a;
er of the heterostructure. 6. injection emt
RS 75008 10 RRSLSReR Y tiriseliie valde SB0 arayemet & (TR, at that the
me;gnmfan@s@uen@aksh Ié?yfer &icaleaaﬁthetémd SttbLiPRgBANKEELdsORe length of
t?1ubr%??}8 ocatL@ | % irection of theé said
8i7gI% AP HAPIBR M %H'e% rféhe Eﬁﬁ‘ae'ﬂtrfé tap geele eefpsaifsion gak from the

dafid Adtiveeslebinté g eaprRaRIiMRBydiOnsate Hdrtfle HheJERIhAEY b9 Qrc cosine
i.ndex of which is | ess than the effective refraction

GFilletigr Nt BWi d heterostructure in the said

gener@at iTne injebticgbmiier a&;orcTh@ td theCtdimONwhiErdih ¥he said linear angles
accor di wher ei n _cor r espondi ng

n 1
%?aﬁﬁzz% .%Hartaf@% rpﬁ r BY fieerbsslvte Y?éU%andjar@Lﬁqyatto (/2) + ().
regi ofts  ORe tijection teitha! acsorafngae tied clbine1 w&%‘r&n'tﬁ@galb Mnear angles

i e RFch PSS s B9 15 e R A A e )+ (912)

to each Thééjedivntehfttarlzobrding tMiﬂ'héJ@alﬂrﬂﬂ\nﬂfe%lﬁ%@Ealﬁ%ear angles
at that the thi ess of the said | eak-i

/ k
q( %a& 4206'&%0&3’ t? qach °§}ﬁr§ E}m el %@?'%ameeee%iat H’e(3"/4) (9/2).

| engt2. ofThe injection emitter according to the claim 1 wherein has at least two said
sequences of the alternating generation regions and output regions connected in parallel
by the current.

13. The injection emitter according to the claim 1 wherein has at least two said
sequences of the alternating generation regions and output regions connected in series
by the current.

14.  The injection emitter according to the claim 1 wherein that contains

corresponding luminescent substance on the emission output side.



10

15

20

25

30

35

40

45

50

the said output region multiplied by the tangent of

the angle cp of em ssion leak fromthe said active

| ayer into the said | eak-in |ayer where the angle cp

is determned as arc cosine 20 of the ratio neff to

niN. 9. The injection emtter according to the claim1l
wherein the said |inear angles“la, and a2 are equal to

each other by the absolute value and are equal to

(rr/2) + ((p). 10. The injection emtter according to

t he cl1&i mThewniacipm enhiiers accbriing etor trmgladm &, whevéirfZhat contains

ggﬁ% H@ln? re?)i)%?gnbﬁ%rn:%z?#}/hezgrﬂf%%ﬁ lfr? #ﬁl%ﬁorrespondlng epoxy

euhstange hescordspanding fotme aod apmespontieg ealnetohmesréfrdctmn index.
linear angles a, and a2 are equal to each other by
the absolute value and are equal to (31r/4) - ((p/2).
12. The injection emtter according to the claiml
wherein has at |east two said sequences of the
alternating generation regions and output regions
connected in parallel by the current. 30 13. The
injection emtter according to the claim1 wherein has
at least two said sequences of the alternating
generation regions and out put regions connected in
series by the current. 14. The injection emtter
according to the claim1l wherein that contains
correspondi ng | um nescent substance on the em ssion
out put side. 14 15. The injection emtter according
to the claim1 wherein that contains correspondi ng
epoxy substance on the em ssion output side, this
correspondi ng epoxy substance has correspondi ng form
and correspondi ng value of the refraction index. 5 10
15 20 25 30 35 40 45 50



