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will al soeffSE“"El'R!PTs’i‘%at"B‘G a’f'?S cpypled witbthepelar ¢ e sﬁﬂ’tséfb?‘é’ PeitioRr onij c gbert es.
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al | have gquited hathk ehdiafttéritev2B trRhsitidh, With Najol neod.ra%iy e the sk attide parameter as the
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coupl ed Vaerdbf inlighitlidelatter the RBsIBERTMs ISORNGS| t | ONjatedity Bs EEAfbsition) te "Rlaxéd Ghat is, have
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devi ce i singeingfeom{i1Q] tn(P0 pelerisation pi@Sibufier es oc @ strajned byffer fayeriof Iess thantiaecaritical thigk-
f or med onis ueplessp A reflegiion ohihe stigng thegyydight s,  t o neps (arqund a hundred ta a fey thgusapdyy) yathick-
60% but holamixingvhich is qepuning inthe superjattice. ubst r Aps egsily aghieyed with Fuyent ésshnoleay- Mafpc-
On t hi S s u b Thed atpqs(y&scnbed here oocurgenerally 20  ular beam epitaxy (MBE) is thereafter uqurtglg@w
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(001) pol, F.t‘ is %&t@dﬁ gl‘&b%nyte}mteﬁ the/ Té‘bOUt L&'ie@@thQ Intended ﬁu&a%fl%ct It W'

ei ther (ifoda¥ ®hth @16% bétdriz&tioh, ah Es“eﬂﬁs%ﬁn 6cc- ders Gf rdRUR! frdditethad defthin (B structures
Cr 0SSi NG. culdinfy alofiy tHe §upbriafifce axid. Abwdlerl IBthd S CORNSRING2H) AR whiRtiehs ARsrently fiabi-di
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gener al plupdriattiagyivds. This deﬁﬁ marysieyiee appliom (11 8%3.8097(3R) Bje qmuawt"eett(fpmmmatrta it
Si buf f ercatignscand givendbe dngipnes grepiarfiexbiliy in, ess t Wilibe noted tat NS 62 - A=dRt1)i s nuch
| ess, a rfereaprle. Glipwino sidpways cousling (PMWQ ht rfé'%e éu‘t*!bPedmt’ﬂﬁ?RPF'é'&t flough
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s upeH/at t j cWe'havef F t H*cu alisqq ysing
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MBE is ungpke), Whér@N'PNQ%G&a%Bt‘ne@%sah@)éﬂ?r S) | NCIARRGUEI the invention is principally dtrected to
f ect monol diyerént andthese il 4563 be itisiakeRt CRErly, NI OUJ providind Wperfattites whith @re/ SO BB lquasi-
has consitHesvaldbRitySof @ Riyfiad-of suth striichuradivesIg t O HiRkBNRd &Y &Y Ight2MEsileaopRblettidhic KéRes
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certain BLR. stwm@tahtetsa@uﬁ@sbmgﬂﬂenw -the superlattice axis. However, if
the (whédptdiee M”ﬁeﬂja"mﬁh%%‘l’%@%'cq br éﬁtl?&!’ﬂ%l -di- device is formed on
a buffer q@AtoB(phiagsedp °9‘PT§VP) ofper. Thesu- r ect t han 2: N structures are al so
suffi ci erﬂef'gggﬂﬁgﬁ  SL2:91f: fte spRa Y ieredice con&'etﬁ? "?°5?1|’°$ % a short-
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words, light nmay also be emtted transversely to the superlattlce
Brillouin zone - specifically, 3:5, 3:9, .superlattice aX|s This clearly
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ure 3, in the preferred enbodi nent of the invention in | ayer to | ayer -
al though this requires, nore "conpl ex jd81dgn 2. and N isgselected fromthe -
set 6, 10, 14, process technol ogy he 1 nvent i on accordl ngly ex- 18 ...,

it Is possible to fabr| cate Q nh orm eneous Su- tends to enco
alternatln""g"E%'d ?attlcsﬁsF ‘ﬁ@’s g pn

p d ypreced-
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superiatti asi
sucmstrucii%r%n&,'\ﬁy,gé" | rect to act as |ight em SSI ve opt oeI ectronic
devi ces VI ce engl neer consi der abl e fngﬁ@mehﬁﬁntgag‘},@@h&g,mgtﬂpa,m ht.

will al s ResemidstRtcidrAedcd sechriifd WiGaidaYi ces suitable el'ectronic properties.
for use aswhérélih theXiabRkterial iBBMERGAS ME b S fHWhirs: I iR emifting idévicd aEddkding kofeim 0, ca-
devi ces nmaygndifateiansiGsmanibny, be indirect). f alpabi€ériemitifhgAghSia b dikdtiohicoplanar with
superlattice regions, SLI, SL2, SL3 ..., (whenuel&ets.etc are each

short - pes.i Adevive pcording &itdaintter claim 3, inwhicled ext ent al ong the superlattice axis)
55 Cl ai m =ag@m+dj+emnd B 2(2nei)adhae 2H0ogonal 2@ )A seinisorgudiar devicg laeclaimed in any one of
perl atti cednSi0, 1 oS dhd ndgan integee separ at edsby i relaimsriel 17, configuret| ag eménticahditestonr

device conprising a short- ate buffer layers, which will not necessarily
al | haves. Apsenicendualandevidecpsiclaiieddf cleimtler nating | ayers of first 4 1
1111111111 cipimea gr plaimp; whereimM =24 7 Pa“"fa"spfﬁch*EP 0 393135 Bl
8 and second materials of different conpositiaqns sem cpnd
device atchrftifgersingria dealim hintiich tHe "’?%? § on
an /i ng =8 m |n whi ch N val ues of at Ieast at" len e e er usam_
SUbStrat the‘ f evceasclamJ é’lgm%orcess ve eg’e s ﬁia%?p i§ch
not equ % ,PgJ PP EBR than t he

nono

chsen
| ayers bei ng ayers’ th| ck, the 5, gﬂae@bﬁg EiﬂglehrSI-
devi ce afcsa %a@&m& %chesa%%p%am&w@l Tayers.z.nﬁueae%m YA dio dr bt Vito.
preceding Ghabifb <<l Ng smaller than N 18. Alaiscithtef M EibtadhScnidfidn 66k sind, die
according to claim "17. 2. A seniconductor devizeited Odaridisétibhie® N?|Eihfa8hs$hichten
wher ei n §,h@ sbribonbucti bévick 88 cldimedih biaim@br and t he dieRGind urld™ Kielfr aléW kst ght
emtting dau.hmwma@ﬁmm@.ﬁmeﬁh@mme c®# ond naterial |I's Germani um
pable of ewfoting light in a direction copl anaatbleltérariottiaurigagahiAssprigh 1,Avobkbdes C e
according to claiml or claim2, in which M = efstéMatériptifizivmistiuntidas z@eifxMateyial X
where Xx=@ audevicd@@ccorling a3 dhivdicbM =damd ce as clQermamiimiist. any one of 1 ,m= 0
1 or 2 andNr@#m1awheren Bgeinteger greatertfan 1. clains | to 17, configured as an
optical detector. 4. A semni conductor devdsc e 3aAnerdenngnsach| ARsrril neder Anspraipig, 2
or cl ai n193 Asgpieangycter daviee gocording toany preced-  Pat ent P8 MEHEMS )Xy N T2 @atuendng
to cl ai m 3ingFaiminwhich thejsubsicpte i the deviggsuby g | M@*Mﬂnﬂng TAder 2undyeipe gan-
Kur zper i od&ifte-> N = 6. ze Zah! sind.
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auf el nem ( ubstratgewachsgn ﬁérdnung nééh%sprmbﬁédeﬂ)\r% ,%E,ﬁen
Mat er i alfzcw g,m;,guc@mwéhmﬁm tgcgmocopnductor SaiNGB @S clainmed in cf
l'iziuma m@mhi LiEtHe SUBLtRA doRdists &bkéh- €7 3t en Mate- wherein O < n < 5.

rial schi chi,gﬁ ﬁgnf achschichten di ck sind, gdirplsadoriurlybiaéy Amdbaeds 643k A N
Ei nfachschichten 8. A sem conductor devi ce as splugh 4/%6be O< 6 kaiisth 3 or di ck
si nd undiadViaiseibdndiictontiévicbladcsiding RlcRinmodr Wherein n lies within the range of
from®6 3@aitro11,1ib which the substrate consists essen- 7. Halbleiteranordnung nach.Anspruch 8, wobei 0 <
Hal bl el teraﬂmbmm,.mho.ﬂﬂspnuch 1, wob®l dan<Hgistte Material Siliziumi st
und das zweite Material 9. Adeviceaccordingtoclaing, inwhichM=3and

Ger mani utd. Assemicdgductdr Alpvice) accarding te claim 3, an | nﬁegﬁblegmdevngtﬂampmw od@r An-
Anor dnung wherein ABsEx<eh 1 oder Anspruch 2, 10.spwgihivelsheirBastichyan§ pig 10 liegt.

alm&6

according to any preced- wobel M= 2 (2m + 1)+x und N = 2 &2n+1 - X sind,
I ng cl ai 1 ApeRisPndnetar davice aseqrding ta claln 4,0 -‘aevPce‘\"grawng "%Bﬁr'frvﬂseh 3upd Ny,

= 0. 1 odebergipthe ﬁm%qfﬂléd Wximgtﬁtaf ratio of (4n + 1) sind, worin n eine ganzeZahl tiber 1 ist.

se 7ahl si filjicon to Germanium inthe subs
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11. A sem conductor device according to any one of 40 4.

Hal bl ei t er anor dnung naghAnspruch 1, éﬁ gauﬁg g a| ms | to 94 in which the
substrate is a buffer 2 oder Anspruc B = 2 ist. layer
epitaxially fé)r med on the device substrate 5. Anordnun nach AnsBruch

oder Anspr pZ“chAw‘g’é'rﬁaﬁ SHSTR 98P Alrevi ce aclaypmst H@e‘P d@?‘é’faﬁteitd 8‘?"“3“'”“‘
wobei N = 'Eds F‘5ﬁ‘ﬁt 11, in which the subsfra P“iiﬁ d
:[A\l all'y ﬁ | elte ordnun naé;jmg ndeine| é 6 IE %ﬂ 2%[1 yeﬁﬁ
nspruc Wf i k r]; C (ﬁ i Pryestun
devi ce accq ’tra e consi
essens tq;tterano nung nac Anspruch 6 vvo e 0 < tially of Si,

xGe, vvhere 0.5 ¢ x <1 ncobisg n.léos.t.ﬁs%ﬁ,mm&tu.%emaqaxm&.,
accor di nga.tiuiiditétatBrdhidng nabh Anblahéhlm ol ARNOT dnungt.d?.ancn réVandiation 2 ot 18 AR Endidation 3,
wher ei n 0. GpRick11<wdbei das Substrat im wesentlichen 10 dans qulfeDMHQh 4, wobei n im

Berech von fasBhAsBddteht egt . 15. A sem conductor device accordl ng to claim
14, 56 9. Anordnung nach Anspruch 3, wobeis. Mbispositifseidn M ravesdication 2 daea eahilio
of M N apfriatleiteaesintipnacteAnspruchf10 oder Adn 1) Si nehtionwh dansieqesi Ne 6ganze Zahl
uber 1 i st .sp@ich #1c opbel dasGubstmtimwesentiickdne substrate. 10. Hal bl ei t eranor dnung

nach i r gendws BiprBedestent -wofin 8.5 <x <1 ist. 16 6. Disposiif & deinj-conduttedrselod fajrevendicg-
EP 0 393135 B1 10 henden Anspr i3 ouieandiertion Sdpnstiequel Ocenss
An- 14. Helblgitpranordnungsnash Agserish dgi waltelest du GBr nani um  or dnungssubst r at
ist. 3. D sKeilfstsel on |a revendication I oula revendi- 11

Hal bl ei teran?rdnun nach | rgendel nem der An-T- Dispositifd sspi-gondygiewrselon ja reyendiga=
2(2m) + " e‘_ﬁ‘mr?“ :/T ?& er alti ‘t’/ﬁ%zel Z‘Has S{PB&?"&f"’%‘ieh%‘ %5F't ak- 6

2(2 lzi rm rh rras bgtl'ﬁsn he 0 8 n es{ Inpos iF ng qcl:Jo cFeur Ionl revendica-
Anordnungssuﬂ'gf'i’ P 'é'f) e Rl Mbnbre enti gPF Ie 2 e
Di SpoSi tiyf n DA E YA oy oY C%antﬁ%@m 73 and

nach Anspr q\g pmbel dle ,gwg a nevendication revend| cat i on
3, spruch ]siens &b e&eFrIM sentl i hgi osntif%eloﬁh@?e%rld%bﬁb d¥hsTegtiel M

aus Ga As hRtHihien n tngcﬁQﬁhG't'f selon |la reven bﬁ@iuﬁﬂl),%nﬂ‘éstuﬁnérﬁ%@&%rsu-
13. Hal bl ei teranordnung nach Anspruch 10 oderAfgneu,N cation 4, dans |equel
t

N = 6. spy.Umiasibitekte\DiHakbsthAdanSrdiung nadh i-.m wesen chen aus Si, . CGoe besteht,
worn 0, 5 < géndéinbmhététehenden Anépruchd Sposi ti f sA smnmspbeuﬂmsﬁ\iauﬁdu&ahedbdramequelcon-
revendi ca- tion 3 ou |l a revendication 4, dans 4uaqessbveidisatiths srédslientes, danslequel
Hal bl ei t n&ridchibmittgendasiordhnmgrachAnsiidh 1w bei le sutiStrat@stfe shibstrat du dispdsitif.7 .

Di spositif A sem -conducteur salon |a revendica- 15 Hal bl ei t eranordnung
nach Ans (§9-Uicht etniftierendbanordn2il nagh Asspr@h 18lans | elduBibpositita semi<cBndudtatr selen'hrelquei¢os-
von M N dedin2pekichigmission ineingr rajt den|Schi¢htam 7 86 Ger ngueideatevendications i 4 Sidansidqudtie aybs-
8. Dl sposi tHanpasaliglemRichiyngggeignstist sel on | a r eventitesfung qoughe intesnédiaire formée de ma-
revendi cat | on 4, dadrr}unglne uel mi?Ise trgu- 16& Ha'F'?fPé‘?"P’B‘F’%t%PGPR?H@deQ'EWS'“f
;\Lgengglh QL] 17@1@@?@?%%2#?% eelggr S? gnL& Blspogiﬁf adseemte-scoﬁ\du%t%ur sglgr? lcaieer\]rendlca-
ei nI ér auf SUFRSRIS oI gender zwei bt r Mate- “D. Di té 'f:t?ﬁtml"iﬂ da":(:eqé:'ﬁ:
revend| cation 3, dans | equel M rial schi chben nc fak ST, oment.ae

= 3 et NR Jnﬁﬂsﬂl)m OO n est un nonbre antler138&§ ds%w-c eur]s Ionlarevendlca-
QJaSI di rekt a Bandabst andanor dnung nach ir- S0 Rk YRER dhns ,eque, le

Anspruchq, pispositit 4 36mi-chhbuctblirSRmprehant vA ST - cogadstat ewcoﬁs%tu@rastenmanaﬁle @|n-
quo des r e\sapirlrdaadulaPBodRiis dobttddicBifchesdRNS | 0quElGe) 8 0,5 <x < 1.

Li cht em t t irgrhae8 CRARGMIEN ¢ GecBRC MABAdak Weh 17. |l e substrat eat le
substrat dwoslpasitiasditférente & Vintéhiewe Bl s@@imat | er andcBissositia vaaI-COAMIBHSPIONE fevdRica-
11. D sposisisémidaseite spitaxidensheurmebatiatl une (uetiodds,-dack lequaloB fickt.em ssion i n
einer mt chdentd3don), ddspiamisres sGuchegdematétaur ewendl| cations | A 9, dans lequel le
subs- pl anpanteriahtelue de Flicim qua tps gawendgandes | | t . 15. Dispositif & semi-gopductewtselomia rayendiche

i nt er nedi aipremidresr pquiched cdeatériau étant d'une tion 14, dans lequel le rapport M:N approche le
épaisseur de M monocouches, les secondes cou- - rapport du Silicium au Germanium dans le subs-
ches de matériau étant d'une épaisseur de Nmo- trat.
nocouches, M étant inférieur & N. 65 :

16. Dispositif 2 semi-conducteur selon 'une quelcon-
2. Dispositif 4 semi-conducteur selon la revendica- que des revendications précédentes, dans lequel
tion 1, dans lequel {e premier matériau est du Si- N valeurs d’au moins certaines couches succes-

6

Iil!IIIIC\ﬁllllljllljl i



niere 6pttaxlrale sur le substrat du dispositif. 20. Hal bl el teranordnung
nach irgendei nem deryAn- spruche lggyjsaatdgpi © @l s ain ogtischer Detektor
12. Dispositif A sem-conducteur selon I'a revendi ca- ausgebildet lit.

40 tion 10 ou la revendjcation 11, dans |equel |e substrat eat

const i t udVeSL8 PROPEINFIEIIFH A SATEPaEAYAIes: Royend] cat | ons
13. D sitif A sem-conducteur solon |la revendica- tion 10 ou la
revendf’ggfsf’??ﬁ'%fﬂ”" ﬁﬁ‘sa %a?ﬁé'ltt:r‘#gﬁfn Di spositif A seni-conducteur conprenant
un 45 %ﬁﬁ%??ﬁ‘”es ENST It U esé%ntgellenent de Si,. super-r6seau A
periodicf%hﬂcourte de couches al- Gex, ob 0,5 c x ¢ 1. ternees de premer
etuecmg- B&h?&h&ﬂﬁmd&u&ﬂ&@%&én}&% différente Al'interleur du systene 14.
Di sp03|th£;ﬁn$ﬁn1-con ucteur solon la revendica- SI/Ge mis Acroitre

epi taxi al ement surun substrat tion 13, dans loquel 0,6 5 x < 1. oriente
(100) , 14, eBpditiesthdiiafmTe AMALS Sei6hBa ARérer i AU 50 contenant plus de Silicium que
| as secorrefon 18, Epablddemetdiedd @Iuntidré dafs S€m - conduct eur sol on | a revendi ca-
prem br eanddibdtibecopfaidaindoudhes. 6t ant d' une tion 14, dans |lequel le
rapport M N approche | e 6pabsseur de M nonocouches, |es secondes cou-

r appor 20. DispdsitiFa semiiconduste@eselomliunenueldans | e subs- ches de materiau etant d' une
epai sseunrueties fvendicationy i 17, coofiguéchewe Mset ant i nf Airrl eur A N 55 16.

Di sposi t uf dgtectegigdptienduct eur sel on | ' une quel con- 2. Dispositif A

sem -conducteur salon |la revendi ca- qua des revendi cations precedentes,

dens lequel tion 1, dens lequel le premer materiau eat du Si- N velours

d'au nomms certai nes couches succes- 6 |~ ~ ~~~11 11l lillll1l INCTL T

13 | EP 0 393 135 B1 % 12 sives de second
6riau ne sont pas 6gales. 17. Dispositif quasi-direct A bande Intordite

selon | "une quel conque des revendi catl ons prec6den- teb.

5 18. Dispositif 6nettant de la lumere selon la reven- dicatlon 17. 19.

Di apositif 6nettant de la lumere selog la reven- o dication 18, capable

d 6nettre de la lum ere dans une direction coplanaire aux couches. 20.

Di sposltif A sem -conducteurselon |'une quel con- quo des revendications | A

17, configure come 15 un detecteur optique. 20 25 30 35 KJ
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