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SEM CONDUCTOR- ON- DI AMOND DEVI CES AND METHODS OF

FORM NG FI ELD OF THE | NVENTI ON The present invention
woeb@ies28t0 seni conduct or devi ces i ncor porati NgCT/US2005/016884

super-hard materials, such as dianond or dianond-Iike

substances, and nethods for mpking such devices. Mre

parti cul arI y WT}IAMbI(Jﬁl chﬁ;ga t he use
of vapor dep Aggg%ﬂg or devices
i ncorporating dia |a s ND OF THE
I NVENTI ON Di anond and di anond-|i ke substances have

FIEROO¥ PRENVENTIONN as wear resistance, therm
conductrvity, electrical resistivity, acousti.c

t r aFRerHesSRIGAYenHpRITeiS D STRAPIOHEPT Jryioes INGRTPRIRIRGRIRCT rEfnaterials,
sucflGR! c{lﬂgéﬁl 510 Ehaﬁmﬁ@ i} & tsﬁ(bsf%lfncés,n gﬁﬁshfeﬂ@hs IRPhbEiAL 88 deviées. More
hi's end, di anon di anond- | i ke substances have
parbﬁﬂ&zrﬂyi, ﬁm@rqmrtamwdtwrmebtqs toths usemf vapari dspesitinmr fpomalgng seHconductor
dedS %’ d inmwbdgs and el ectroni c conponents
m@ﬁ&ﬁmg?o?dp$ GBOACTASTTE wave filters. Methods for
i ncorporating dianond or dianondlike materials into a
tool_can |nclude known processes such as chem ca
s ROL) LE INNERTIDN, physi cal vapor deposition
( P\@amo}@ﬁﬂ&h'ﬁn&‘l\@ﬂ& e RnE BSviG pldBEHes SRR ad Weear resistance, thermal
connection wth depositing dianmpond or di anondli ke
condnetistity sdlestrinat tssistayRsovsie Eansyyi Batnd P TR HERTESR hiph gnake them
des%%?le fo?%%ﬁ% 3t 1?1(%5%5’ 9@11(:?&099 4 tﬁﬁ‘%ﬂ&j APl @ﬁ@&lgml)ﬁdﬁﬁke substances

ese 'gases general |
haverbeémﬁieoraomné firito axmbslfmt vafiouepurpassssuch arsagiases, Sl bifs, agd electronic

0 th
cor B iR Ao et Gy i B WOED oy ebHl o or diamond.

liké MeeH4lE Meb Lol caRBidiudartbwaigichietseonsh asedhemm] Vapériepwsition (CVD) and
those skilled in the art. In formng a | ayer of
physicalvmrer deppsiipyAl- | i ke material on a substrate

us ' VW& os have Bééﬂruﬁéd ih Yorbctibn SAEp @itilg ABmo8dd or diamond-
"seeds, irst F aced upon the substrate

llksmatfeade ont?[fla,@utp;tra’@ewma @VDggp@nlqg@g{gg geﬁ;ﬂg,ac@@ts to deposit the diamond or
dla%%ﬁ l I S%relg 11&'% ‘f%%ﬁ fﬁ&%asﬁ%ﬁer@ﬁy 1Q¥1u@@aogn¥a|11réﬂ1oﬁnt (i.e.less than

age ias cron-si zed di anond,
ab@it 5%y 0Ok bz&bomieédil@ d&teklabmhmm ntetheng diluted he]gércge@dﬁg vg;pty of specific

as di anond nyclei .and fagilitate the
VY et RO GEBPEIE g Y e SRS o Bosiisdintho art.

va pﬁffohﬁn%@ﬁ?@r'o‘f &dmbhE bLdAmorRSlild nissidl dna shl‘iﬁa’@ﬁlﬁmg @§D techniques,
side of the dianond | ayer becones incr

a Tilyralify Hif liagpond eraipgy o) 1ededsy] Mapde éjrg ?ézeg Iy easwgstrate surface. The
pla@&héﬂ? gt &e%erﬁmtat‘coﬁﬂpﬁklﬁ:h u§1H§ bV@ﬁts@lY siRh W@ﬁl{yﬁ? b voltage bias, by

S, In or to be suitable for ny industria
pohthig wigh indmen-sikpsidimend, g5 byl Pfénlbm@th@df’dméwa%ﬁ& art. KEhese seeds act as

subst nees n . I
RSP B RS U TRl s cen,
vap@ i depssited/ oo eAs a tebult, tegfrovihg fidd ofShe dlg‘noridleyer bocomestimcreasingly

the cost for ki the dj d, fil
CoMBRITN TR SIZAECRAR L DETRER ShERE AR é&ﬂﬁf}" PSPPR, i such as by 2

md¥h&HQ1 BERE KA ofder to be suitable for many industrial applications. However, as diamond and

diamond-like substances are among the hardest known materials, such mechanical grinding and

| polishing is difficult and tedious. Moreover, the cost of polishing often exceeds the cost for making

the diamond film itself. In addition, mechanical polishing inevitably introduces micro-cracks or

variations on the diamond surface. Such cracks and variations are detrimental to certain applications.
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variations on the dianond surface. Such cracks and

variations are detrinental to certain applications. The
weemisgormsuct or i ndustry has recently expanded eCTast®s/016884

i n produci ng sem conductor-oninsulator (SO ) devices.

These deV|ces allow for electnical insulation between

an derl. t

seni 510 S ? tf?g 51%%% h%ﬁ_?éggntwgeﬁlld?% Efrory élbﬁﬁ)gﬁ&ﬂi% semiconductor-on
inQAdton (IO[)ldldﬁcesn Thésatlevices hiyvefos elacttitnl psldatmrbewwmh an underlying substrate

MR ST T T —

ladrd Wﬁl@}?‘bo@ﬂwﬁﬁaﬂ 8sndu iy ghido e offfAbedal édpsnsidnnibhgEH, axdffor difficulties
sone these difficulties, various efforts have

méR]fﬂxéﬁl gewiksefidican enpshrd segRiceniactprEafetials. r{@ 131%{)9@@01% qf hese difficulties,

?‘1 t_(pé/(\Pl}éﬁ{g} HANGR Ao 1ﬁ§§atﬁ1§ MyeW8h §éne success. However,
ene ron] Urther Inprovenent such as decreaS|ng

suniadeuzﬂcae twmn@tozbgmi% frofrfprtiesy imigropamenbuch atdscreasine mpenfacturing costs,
- OV rmnnrmean yi ces and methods for making

'EF ﬁ%ﬂg coﬁ%alnlng devi ces whi ch have i nproved

per fay diIEi{J SO dedces andimetiody formalih@diamond ®ntaiitg SR vices which have
. be s t SUMVARY, CF, €%§I NVENTI ON. Accor.di n \%lh t he
imFRISE At Reingais FPIBP AR RS USRS SARHTIEEH P P8 A0 Einond

(SOD) devices and nethods for neking such devices that
address nan of the difficulties nentioned above. As

o Ha e¥tes and net hods are capabl e of
prov

br or;%?%@%ﬁﬁnﬁ"g%%%&ﬁﬁfvg% T S B e Dl ropd (SOI) devicesand
meﬁlodsrfsnmmngsgcls@nccs)ﬂldmddmw nohary jo£the didfiailtic elehﬁlmd aljope. As such, the

prgs[rs]?e‘i a dces agg gf gkﬁ g%e?g% 8 g\ri)%lvd r%(ﬁ) gevallcr% A lnglprgved insulating
propertidans whish ﬁl@ﬁ)@mcﬂaﬂﬁwﬁﬁme o ﬁieﬁﬁ Blsﬂﬁnﬂgh&nﬁdljdilatm devices and the like.
| ayer can be oriented distal to the substrate

Fur t1A one aspeglatf the RERSERt 61ilvepié%ra YR dguice, %1%Hd? 8 Splsirate having an

acﬂiﬁ‘é&hl@ QliaPdhfl %@r S tht BesehrMAnvica¥@tace e 981 ?’B?tcﬁ’i{ be oriented
Fayer can be formed directly on the internediate |a

digiel tp halistente. alfnrihar, e spigpadustor Jyerrcan bp cayplesdaithy Q?H&P surface of the
dlgfﬁglﬁﬁ yart 'Pl? s%@qgoﬁ&’lﬂ:gdf(f ah @X ﬁ)ﬁ‘ﬁng@ar& &O1E rgg*nfé&l'af%gayer or formed
I ntermne ayer un1nu nitri
omhwmnmnmmmekwmﬂe silicon S|I|con carbide, silicon
nitride, ¢$un ten [[iumnitri

di artBAR® %?P%C&r‘f %ﬁl}aCd@Sﬁfg Sl'[isfeégantt}? Pg@?d using an intermediate layer

sudB E@dlﬁrﬁﬂulﬁ%ﬂﬁ@é chrbi@inel 8l deSsilsdon f lkon eabidbailRomnisidef tBgmBten carbide,
roughness (Ra) from about. Inmto about 1 mm As a

galire pumdendiamand-likqcarhop; adgompostiskiasohn SOD device in

accqp gﬂ@@e@aﬂ\éﬁ Egﬂ)e&hﬁe BERR]Med RMERNE @ &rﬁ@&foﬁéh&ys (Ra) from about 1 nm |
provi ding a having an i nterface surface

toabeitilgun.ed to |nversely mat ch a configuration intended
f or & deé/nl r(%i?m%Hé g%e%odtol%%%a%in%rgg%])g@i&q}{ 'a?cﬁ)‘rdaﬁ‘& with the present
nanl% dicanond a er can € grown on e
mderrmm melgmmlbyep&aidmgslumﬁlammmg afl herfand chrfase cuglﬁgumdi pDilnversely match a

Oggg'%zﬁ%g%?éﬁaggfg ﬁgﬁ%?uﬁﬁag%@éﬁa%ﬂg%m]ﬁ Ie§ Tlglh%dé(hamlc Giamond layer

cAARRAYe bRow 1 tHEN kB ESiktef fAceRuriideiof heinfold iy 4 WbBRIpéstich technique.

substrate or support |ayer. A sem conductor |ayer can
Ag figmong growth proceeds, the adynamic diamond layer receives a growth surface opposite the

device surface, which is then joined to a substrate or support layer. A semiconductor layer can also be

coupled to the device surface.
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coupled to the device surface.ln one enbodi nent, at

| east a portion of the nold can be renoved. In sone
woaseBg2228he nol d can be thinned to form either PCIAIS2005/016884

sem conductor |ayer and/or the internediate |ayer.

Thus, the nold can be chosen gf a material suitable

for |ncor oratl n f

Al't 8P Rt veold n? i ieasttggg%glﬁ OEe co%%ge?’ g}%/r&ore\fggml\l/lesame i the mold
ca@l bs &ﬁihan Ittdiﬁbﬁh eithek éyaemicambhcop ta[yﬁmaﬂ/ of tht ertermddiatedayer. Thus, the mold

NEYSRE T KR TR TS

mbRKLEE RmfHRMoE! a8 sdriiebriddoPlb Ry a8l BftichalTefinediate layer, formed
having an interface surface. An adynam c di anond | ayer

orcthp exposegrdimperdrileyisesuriieer f ace surface using a vapor
depqg kil M e-CaRRHY as é@' A AR FR K AOINEEE RYEH include providing a
having a growt h surface ‘opposite the i nterface

melldﬂlﬁangan iAtesfacr sudangu An@dyﬂamyedlamm lafes ennthe grovusinglep intgrface surface

%p?]rvgelﬂ?sﬁtut?él teck 1|%1(1)1{3j &tlF dd 1%{”22 1{1,gae¥ ?r'ﬁwth surface opposite

thé MpeificantirficeatAlsasicoidutioe lathV@mt alsmnbeSCDulpfedtto ttheegrowth surface of the
detalled dgicrlptlon thereof that foll ows nmay be

dyasigdiggegd la¥tood, and so that the present

CoNtyeRUHab @s Béén'btiﬁné’ef tatiBR Yroa8ly 8é mbfe iRPHIAE fe@fu@e@ .of the invention so
O her features of resent invention will becone

tha theydesailefl despriphen ﬁhenep% rfglleres mpy eabegesndessidodrang o thag the present
conﬁ-}fﬁﬂ&? e atrntg’lga%)’f)e 11 2 éﬁ?%; % & @éﬁ'tlﬂ& oq{}ég#e@%ﬁ gﬁf@gnon will become

e practice
cleanarefindri (ﬂna fdBRvifg @E%Rld@ﬁ'dr@xbriﬁf THeEn BRAV, NESFVith the dogompanying

d | vi f
o R o St e R REE |

invention. FIG 2 is a side cross- sectlonal vi ew of

an. SOD device in accordance with an alternative
BREERDESCRIPTION RRAWINGHWti on. FIGs. 3A through

3D 51*1@"‘1 R 'agﬁe 91r09s3§c§&ﬁ1 1iOR 8t anVdGMRevidd iH 8 doRlah&GyiB Y embodiment of

nmet hod of producing SOD devices in accordance with the
'mppes%mnwmﬁm@ntlon FI Gs. 4A through 4C show side

cr Osﬁgsf ?sté 9189 ro¥§ 5%\8%35 l/lé%torf%hlgaﬂ) Q&Ii@el geafz&%dn}fgwﬁh an alternative

nmet hod™ o rodu d&Vicés i accordance wit
mﬁwmﬁmmﬁofmwpnmmmnwmihm above figures are prOV|ded for

il ratiye 0 nly. 1t .shpuld he n

et dPs it ABSBE 38 wbis-seicpEpt BB DS G Pihod of producing
SODBVibARGS Bcctltands. WIEPEEAbMéat BESERLPTI ON Bef ore the

present invention is disclosed and described, it _is

be URGer beweh Harshoviskle crserctiongl views &HSF?trﬁgta@dﬂt?raaﬂve method of
rgl I Cs]bﬁ i&s 1&550%1‘351%%%th the QEEAPnSd B, OF mater ials

sed erein IS extended to equival ents
t he r’E@fab@@ ﬁ/ggr,ds drengoméqd(fgmllzmtlbg/purp@g@mdy dit slzauid e noted that actual

.ski | evan al so be
aifihpBios et At FRufRAN i for ha BB 5150, 0¢
for the purpose of descrlblng
DETAILED DESCRIPTION

Before the present invention is disclosed and described, it is to be understood that this

invention is not limited to the particular structures, process steps, or materials disclosed herein, but is
extended to equivalents thereof as would be recognized by those ordinarily skilled in the relevant arts.
It should also be understood that terminology employed herein is used for the purpose of describing

particular embodiments only and is not intended to be limiting.
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particul ar enbodi ments only and is not intended to be
limting.lt nust be noted that, as used in this
wepersitkesat i on and the appended cl ai ms, the si RQUIUBR005/016884
forms "a," and, "the" include plural referents unless
the context clearly di ctates qt herw se. Thus, for
exa t I
one qgr%u?sr%ér ﬁgtgdf' tﬁﬁ A3 uEein én gl?ssslp { g?% %1@1 etﬁe elg@glﬁired cl'a@‘fs e §iRgular forms
“ag'oatidc &the’l includel ehlrarl eét‘ereetsomldsm thenmniext clearty dittassiotherwise. Thus, for

exp B P HESTE o B BB G B 0y TRBRE G LTSNS Gt ers, eference 0
catRa B¢ aseludd rdfblehdeQd Snd 6t il 6f dubh bfibeNuttkgiaid Rferéee to “a CVD
present invention, the foll ow cg term nology will be
teghyisie] FeldeTPigERestoRns AE PR B XP BREMERE for th
bel ‘iﬂ'ﬁn@ﬁ) gsed herein, "super hard" and
"super abrasi ve" nay be used inter c:hang0 eably, and refer
t o dnylescribisg and ¢lrimingthe prssept inyention] the éollewing temtinolegy will be used in
m xture.of. such. ch has a Moh' s hardness
acg?réa 156 letht?léh &Je%mrtgg% & % %ﬁoeiég)ne aspects, the Mh's
har dgassd limgin,b‘GuI&bha.tﬂ” &dB‘smerdbraSﬁrb’émay Guhd imidretrangdably, and refer to
i nclude but are lim.ted to di ,
a%ms@ﬁwgt%vaﬂastgﬁa?mﬁtamtlﬁéﬁym DR hish g2 Moh’s hardness

ofPBLCE ¥iS brdhtbi. NBY SoHHRi AGpd2R! i3 MIbH’E hﬁiﬁnés?@ﬁba)be%oﬂbﬂj 3 oﬁ@reater Such
ot her super hard materials known to those skilled

metpalgineludeph ate nadpitadde dipmand polgyHEline ignndBe’ay oyt gron itride,
i
pc}l%?}{s&ﬁlﬁéecm)w H&Ycﬁlrﬁl#rﬁg (P@B]ﬁ)aisgx?ésl?ﬁé/ otRdr stlﬁér@reddﬁ%‘gf;feg% Eﬁbwn to those
skilkadblsthb atteSupeehae«rl mategalamy he mpmtstd &tie tha presentt veRtiontin a variety of
rasc edlnformnganS(D
fOHE%ﬁngfé.gmﬁfﬁ% b & oat fﬂns fayer e “any shape, thickness, or
mat exduskd hdirﬁﬁllifbu‘lfeﬁlatb rrefémeﬁncbmdlamhn@nefaaa teps&mihfv'anous materials can be

j o({jﬂ%ﬁ %l&ftgrrmgg gréééllg lgg\glgqi ﬁ.ﬁqplﬁigﬁ,tgglg}f M%&%e E]glfﬂgﬁés[, or rpzﬁenal required in

ordQ'VB aBBPRCE Specilib SostiH Pl iAdIRdes FRYR QofimRed ®lrhdifls, alloys, ceramics, and
sem conduct or device or wafer, or may be a materia
migirestthergofc Hpralistr.dn esmetrshasts. the ubstate. anay be i eXaTing sei¢anductor device or
t
W!rlrf; 39:“%{ @edah%%tergd; g)énc %E:I %%ftbgﬁlggdélgegl g{)n leﬁ ?lg %@@e 4n some additional
aspavys the stisgrate udif beingatdrial thhegreé hondediopn edwmmmdlreendnd}ee'ﬁr has sufficient

I‘I%T‘@]Hg S{%@%ﬁﬁ%&%’gg glﬂ%ﬂc AT ﬁar atnﬁe se.fp?r{g{n gﬁi'om t{imlfnglfd on [ which it was

mbhde. any type of material or conpound wherein the
majority ﬁor_tl‘pn of the material js a, netal ﬂh-' .
var iiisebReE; “hatlle defersdn anw%?fdaateaﬁlfﬁbmun% fein the majority

pAHoP¥heth 16 al BHRIA1 2l s Afch GARBRSHe, Hit{He nf b418idd compounds, as well as
greater non-netal portion than netal portlon are not

anyoittsi tatesid! ereompotndpeontainiag g@ater Branpirlneriémn they mefalportion are not
conglﬁerteé tocb%n‘ﬁ&?ﬁ-l %ﬂlc ”OE ?nﬂi’é% u@He%lsl%%gglagred Bk E;?rtlcularly useful in
ice o , W thout

resen |nven 1on I nc
thb pfﬁbﬁc&tdf dre: pr@bmxmmumn ihelndys tvéthout iolitythate Aluminung tringktemymolybdenum,

nJ um vanadi um . chr.om um p nd aI I oys
1o, GFCOTER, BT ORI SOPRGH 0 Al pLe
non- A4 &BPRein,FoGamRl ?éférlstb,a ndBldefmonl, nommdt‘d’llld ﬁlaﬁﬂﬁldwhlch is hard, heat
heat resistant, corrosion resistant, and

repigfpRts $pEt9sioB e {REL andkogn P%xzcélslﬂeéd@h%eéuffﬁljouémﬁ%g@ of Jegyhan about 1

m?cl?(ﬁh'eter:l' Further, as used herein, “ceramic” materials may contain at least one element selected
from the group consisting of: Al, Si, Li, Zn, and Ga. Oxides, nitrides, and various other compounds

which include the above recited elements are well known as ceramics to those skilled in the art.
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m croneter. Further, as used herein, "ceramc"

materials may contain at | east one el enent sel ected
wonwH 184 gr oup consisting of: A, Si, Li, Zn, panasStms/o16884

Oxi des, nitrides, and various other conpounds which

i nclude the above recited el egents are well known as
A&cﬁ{lo%m 191 eltlﬁs E(ng greﬁgﬂ ﬂt)e! %grahqncst’ Q@us@ﬁ ng’éﬂgét{ch nglhss are known to those

erials consi ere ceram cs’ as used herel

skilled hin &e agll a&&;npms of kpwifiv ceontitrossefus ki the @esémt inestier lnclude without

R 0L sEReAGS s RESRTIRS A5 O, L ASOREREL 20, g, e

asSo@Nas®l BB, AN, BN, TiN, ZrN, GaAs, GaP,
Li TaCB, Li Nb(_IB,“ ZnQ, gl asg, such as (g g@?qf E . As
us edvsesdierrin. “nfrirs SElaces gefers indhe fifes AieePAgHparal @pld; or other
lafd oPmE'@ﬁ'cq coteyfnb rﬂ%@ﬁﬁfélof iRIntbia Qlf)oﬁ)'svﬁﬁﬁ rla®Yi8% uSdd in the fabrication of a
mat er1 al conveying the shape of the nold, upon which
digraoraklayet or filmadk deposited $L@b miatesiels oludé diameidorpther supspelrasive particles,
as%vellfaI Ier1n1 AL 1‘9&9 ‘cﬁ Jsgc?tofé ﬂ%keﬁ’ll%}ngﬁd ﬁge% &1}8 lﬁgl% a@\mg}guque, such as
StheP'e sup era rasrve es
dmﬁdanahxereaﬁonmhmcbal Shel Mfah@smﬂce tantbettlee mmsdrﬁyeemfthe mold or

usi n Dt echni h as.di amond )
o oY Lk P P SRR G SRt G B LT PR B opgor ih dossno
signRAI PR ctHE fiafabe @ntdul@ndRughieks dTae drigilaligeldikface, and thus conveys
exposed surface resulting froma thin layer of

hegrBETalioT Byiepd Sﬂﬁwetheéwemﬁ%wla%@w}%vmsqna%ﬂ%qgé%ﬁﬁftr}aiﬁ piezoelectric
mEHAS tan? Q% 5rfrﬂ§t ﬁ%ﬁc@l%aﬁ b@@q‘m@@ Wﬁﬁﬁﬁ&lt@fthﬁlh%ers so as to retain a
origina sur ace and thus conveys t
subgimftiafjy idetti@hsurfacy asche orfgrimsh smmth moay%m'fscaz a n i ncl ude
rnr;;: lé&? atglf nereg o an (r:elspn éttrme?rlrd t &Sld? su\?ﬁl rgt(érts te %surffacer Or%hcf mold which
is 6t i8 dirédt cortamit kwthtﬂlm diarhmdeﬁybr so as tor et a| n a
entjgal surface e .ar

s u b St a nt %{Eeléf\l/ « ?;é’“ﬁ@ 155 Tafkrs toiatyRe; olfﬁy?r ‘é’éf ur%hfég lﬁ%ipam{enﬂy retain its

&'o‘éi ﬁre%@ﬂhf B6€xamflk Sh thetaBseBcsdfh hdst€or@hp ay¥B lafl adynamic diamond
ich is not in direct contact wth the dianond | ayer.

layes V‘Gg @f-’@}d feewl] o, Otheéﬂgﬁﬁ defpen whes the @o@(borasupwbsuéﬁacq 1§§@poved While a
' rd ] %J?@&ed t, th

g ? or St ren tcﬁn uﬂf @gﬁg%}ﬁ%ﬁk ﬁ&p@ﬁ%b g bds gy;ecr: e spec iy che reason can
bedhe suppethinhay of the kyeradynani ¢ di anond | ayer wi | | t end

Lo, P rPl SR SRR 88 DGy Bl FRIR e vty ot
diSodd Ta F@mied fiohen FlaMRHIGF diapiond fiidldi @singh CVD px)beeb‘ss Innone aspect, the
one _aspect, the reason can, be _the extrene hi nness of

nye ncprh?@pncegglaﬁ élg:aeaﬁeeyhglqﬂahty qf the sligmaend 1ayeh by &gdpemng movement or, or
1n{r§<fb?ﬁz§n RarRord MBSk, @xam WRd Sihub1BRIoR aRRRcdriBcll iy ithoat Bhitdion, metals,
di anon Ker formed froma plurality of dianond
andwyetieys mesdl hgcammovmisppowebas catbide ared easlde forming anaterials.
nucl Cerpa
e Py TR RSO EoS AUly Bl or“i
reﬁhrﬂn’nimdhlnkm’:b@r deﬁk af](hé bser(bémg sndﬁeamtbamaﬁ nbvasic eotsubstantially interfere

de W t.ho variaou . .
s rretaninaumsed caifin B Beinelue sifire Bagpmon o e devie
suh@éem 0 ohR b §ebta i, th&fmé#ss%ﬁ the hdldativh tehhanegpasst bé Qesél than about 0.1
nucl eati on enhancer | ayer and an_internedi ate | a
micpgigiers.r lapagtieragpeptythe Higlarss gy by lestbsn W napomeersy é;?@?ther aspect, the

thm&lné%éieggtﬁmﬁbuﬁsrﬁddonﬁersas to not substantially
interfere wwth the transfer of the intended

confAgusedhéroin, ?de@xm siréact ieér tadke sufapaeler Eamendglayairihinh contacts a
se%n(%cotnﬁfctcgeo bfhSr electronic device.
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surface. In one aspect, the thickness of the

nucl eati on enhancer may be | ess than about 0.1
wonersaneser s. |1 n anot her aspect, the thicknessprPauyise00s/016884

| ess than 10 nanoneters. In another aspect, the

t hi ckness may be | ess than abqut 5 nanoneters. As used

her ej 5 . Gy s Hich )
L Al Ay MR OO 5y A S Sy o
diehectcopmiimngleaiends Adichsedbdhiar@porated dit@aBO® desicer Thus, for example, a

refe to a structure,. regardl ess.of .shape, which
B R N Eierik § SHPe i e B o Aot of these erms
Alldii@afipradhyeelof avhaterdal SGEN Mt acryhdsSor chb@pokrse WpVifg didmond particles
diampnd fi|lmpartially or entirely covering a surface
dipbursed dhegra is MGleded in thege 1HE%ni ng of these ter ms.

Addi AdRBHhdrin, ‘Aiahf¥%EcoRbinfg WRtRhisAlofer 3850y A8 niBb&! of materials which
acrylics, or conposites, having dianond particles

inglndd earbadateme bended veth #ideagtie gortian of disecatbonsrhondad inygtelgast some sp’
i e " di - L.0i i " fer f :

B o h R o TRARE kS K810 b syt

diloodk dolyperyydtaldte diemstd, diapnd-like cabort, Aophoisodiandaln aeldthe like. Most

o B R e Pk ALty o e

arfdrpliyn8 ifagiong. di anond, pol ycrystalline di anond,
di anond-|i ke carbon, anorphous di anpnd, and the l.ike.

Mbs tAIediFreit.fEaRer drpgrited] Bt to mpferipl @hish @edpymed using vapor deposition
tebA¥RRS 1 on are formed as di anond-1ike carbon and/or

anor phous di anond. As used herein, "vapor deposited"

r ef ekssusedhargineivpdrdendsitioh” refass foarprecdssafideppsiimp oraterials on a substrate
thgoglgg%:c tRf%lpgog pﬁa%é.}b\@érpgy ?eg)'o %écgnr }grccgegss?g g | enlaég%doesa?.rll ?r%gess such as, but not limited
torelietitah vapod RlepositiohsiOVAl)eant] lphodich vafre dep@itionBEEY. A wide variety of

Vapor deppsition processes can include an oCes
vagialigns gLeach yapor dpoRiinR TEtod i OF RETATEIER bX et kit Bdhearh Axamples of
vapbVidpostich RBYSdCiatluYARA H1ARRPS VD, ACTBVier CYIMIUEVD), metal-organic

variety of variations of each y%gqr deposi ti on net ho

d
CY¥RAMSC\FR) srytaming, tiprmea) gepoxafipn PR, ippizedyactalHVD @R NH).lpctron beam

BPeH j s include hot filament CVD
P\?J?-(%VD ?g%gﬁ%c%ﬁ’%ﬁl@%m{qnet al -organi ¢ CvD ( MOCVD),

sp utAss%éd]@qrein,H ‘shensical ¢epqr deasition,” BV, VD rifere th amgg tnzethoRwhchemically
L MPVD)., el ectronbe RVD ( EBRVD) . react.ive, PVD, .

cepiid i S Y RRPRETL 2 R e § S5 Yt B stmiaucs e
wéll knotMDbh tHeafter s t o any net hod of chenically depositing

di anond or qther particles. in a vapor form.upon a ,

sur fAgced esholrs” f&?ﬁfweéeﬂﬁﬁw& uré_gr%fp é nvaéquqaf‘mmﬁpeﬁ Rot@Hgw substantial
depbdition ST disREd B%tﬁér‘i‘nate"r@élasﬁ?WD’ﬁetﬁ@&sQﬁﬂeéﬂ};'to HRMtial. One example

a material which does not all ow substantial deposition

of fC\P ansive menterigl With revprcfol depesitinni of giampnd istonpris As such, during CVD
. r ) . i -

5ol 08 GBS e UG FEBIPLE 9D &V BUBEAR o,

digrople or ot keoreh matttnisn TG/ OVPrmsawsedends daarbe ipdskiveiowith respect to

sogggrﬁgtigéalsg ?rrc{ 1203 r?fﬁ?e@? eﬁorbel')lctamg{él ¥ n%rrglbg%vo[g caagbti | evﬁ)nnn&ts ecgril %(la %uccessfully
deposited onto copper.

As used herein, “inversely correspond” refers to the inverse relationship between the
configuration of a diamond device surface, and the configuration of a mold’s interface surface from
which the device surface was made, when such surfaces are oriented in the same direction. In other

words, when a device surface is formed at the interface surface of a mold, the configuration of each
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di anond, or other known materials. Thus, CVD passive
materi als can be "passive" with respect to sone

wort@rizziss and not others. For exanple, a nunbecTml2005/016884
carbi de formers can be successfully deposited onto

copper. As used herein, "inversely correspond refers

Wh m&é?%l}; Jo}lrg%)%gd {o%éa&thé}%gﬁ fhe Qlﬁ‘% g &’ﬁﬁd il ?Jthé) me direction.
of a diranon evi ce surface, |gurat|on 0

hasam 1détmcesr,1 tlerivace csues‘pam@néermm mrkulbh atmeoowgc.e

surf en sugh, surfaces .are Oofri ent

Che Rae erBer PSRN B oo a8 RGN SaYIG e may be used

m%‘yklhfaﬂgé@bl Santl e¢remd thatsidelve sirficebf aﬂﬁﬁn&iﬂ lhyee et \Oﬁlclammlﬂadon of diamond
t he confr (f:;ur ation of eachw |l inversel correspond

parfdesrrigiategn dtiharyise deseribede hedielealion shfpcs FarknroRg dayer i the side or
sulrf36e, S Whs' BSL dePBsiteli MpSHR AR ihRFLRNGERoe S HmbIAY &h $fany instances, the
correspondence may result in a mrror inage. As used
nyedratiomsurfaga oiekechon theidgeice surfacecofdhg foon surface, " and
sim])ar ma 1 Us§a |u c geahl ¥ er
fo vhe it RBE S SEC BlSLCRAESAN Y O‘?Hmir?%%e may be used
infencHargehble andrdefedl iothodudfagadrft swlesdrasive flm attleyjbr which é&rgrévesiuring a CVD
described, the nucleation surface of a dianond | ayer
PIP&Sthe side or surface, which was first deposi ted upon

t he Adised ha6ia, R rer6® 104 measiR of thel rBugdhRABY off B SikrddE BSdetermined by the
t he nucl eation surface may becone the device surface

digfprepweintlﬁight betwegnsa peakang iaﬁlelghbor&gtwllgf d@urt en,é‘lem” is a measure of
sﬁfag@rou }ﬁlggs as et %‘M]néfﬁfyf tﬂ&cﬁffe@?&é iPRei s BCtwet BE ﬁfé]ﬂ% BARIoY the surface
% the surface of a superabraS|ve fi'1mor
aﬂdatkl@lowmvellwfm the swceduri ng a CVD pr ocess. As used
25{ fe S used her om %Ngtr ?ersﬁecgpog% c[%?ﬁegf ;%o %g cgrcl[llglgtgg&e‘%ﬁbs?annaly’ refers to
a b@r%ﬁﬁﬂ’deﬁaﬁ@ﬁiﬁaﬂﬁ duﬁcfeﬁiﬂ}ghﬁm $oreg abﬂ Iﬁgasurﬁbl[ytdhﬁemi from the identified
is a nmeasyre of surf ge rougltquwi) as .determn

Pfspermr)é chgupsEnEh CRe Rk EiEe et B HPGHE SHEAR Epend on tre
spebifit Bt T1R6 SoPdkdmblea doaie sateyial WiBdh HaBa édehoSikibh B6Bstantially” that of
As used herein with respect to an identified property
a prtigilar aginmraayclsyiatedRensmRoRiiprerglevantenesly byexperrpeiia grrgsup to several
pg&ylr%t 99§ is sufficiently small so as to not
measurabl'y etract fromthe identified property or
ci r cCorstantens, ﬂfh@lnmeﬂcbegme@colfda@emydﬁlemesbd @\padstrded hereinina

ra;ir%%]g)rm?,t &{Tlg )E%ﬁ%}uédersg ogqgartglgchﬁ@zﬁré > &)r%hafltl C‘éﬁ%g Lﬁflfgé% for convenience and

bre GIRPAi thistyhould b Shtarpidial flexibly foahclode wot palytthendnadrical Values explicitly
r_e%régn may deviate i n conposjtion or relevant proper

re

Hedintis of te raves.Gpt alge o gelude all the llﬁg’ll@g}ﬂumeélc&l valuis) 1 sub-ranges

eﬁc@mﬁa@sedq{f‘i‘ﬁﬁﬁ faf AhLORSF eRABYUAL Al PN 88 BEI-raREB ek GRtly recited.
data may be expresSsed or presented herein in a range

f or n@qan ijlystiation, g nyacigab@ngs of Oebophhmicseradierdo p@qg%mlcrometers should
o{ BB P T B PR ST s A b o

mixndryeters,coun alse inchek indavided vduqzsl and |sulb-;ang®cwiﬂém tlmsinditeged range. Thus,

iyl e BT s ke Ay e g Pmost svoh s rom

18] frbth -4, B fréaBGEerds | f each nunmerical value and

sub- range is explicjtly recited.
This same principle applies to ranges reciting only one numerical value. For example, arange

recited as “less than about 5 micrometers” should be interpreted to include all values and sub-ranges

between 5 micrometers and 0 micrometers, including the value of 0 micrometers. Furthermore, such
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As an illustration, a nunerical range of "about
Imcroneter to about 5 mcroneters” should be
wono@rpzsted to i nclude not only the explicitl pcraskiosdicss4
val ues of about 1 micrometer to about 5 mcroneters,
but al so include individual va ues and sub-ranges
anvqnltténgﬂgljgta{i{h sﬂoﬂﬁil' glf)ﬁlg?z{rglg tﬁ Hx%a th % ltﬁéqgﬁg '(Q' tgg] l:lgaracteristics being
nu Ircal range ues such™as 2,
datrdbed. and sub-ranges such as fron11 3, from2-4, and

front vt etc This same principle applies to ranges
reci 14 one nunerical value. For exanple, a

I angeeférdifg ﬁ@dtoEEIG 1, @ sEnitHrdctaPOnsHatot (SODRYIES iS Shown generally at 200
shoul d be |nterpreted tg include all, val ues and

insAGeRrdanng Bith et abefimentiof thysesenisnyention HsEPiristde san be included to
pﬂo@ﬁlﬂ: U B addis fYRkibS Btfopg'tlgg tS [HRIZe)1 8Edce. %%&Bﬁﬁﬁ%‘fﬁm‘ﬁnals can be used

suchan i nterpretation should apply regardl ess of
ashr edldtrafe ofiateriad  rlapigellyothet srbsttiaeacbe farmed of abedtergel having desirable
prggsi‘%s t%? 9 J&ﬁatj )Sﬁ&‘t o NERe ; a0 6&]%05%%%‘1’(8 meéhanical strength,
Condufor - anrnsul at or evice IS owh
theperind é)qiahgtomtheﬁﬁ)d] cmrduanmty[ éleundoal mstbth/ltgmd dreliiel barﬂmtirnptﬁrtant. Several
resent ent A subst.rat e can he ingluded.. ..
“‘t“gl ’8% PHRENRLSS lﬁﬁ‘ﬁ’ﬁﬁ?te fetials t?ﬁlét% °YPEIEr Y e Sq‘&"‘t frEpide, silicon
nigide, tﬂ@lﬁhtﬁ@arbﬂ@)futﬂﬁﬁm Qitrid, boTB Sikride] aphas) ober désddcs as’ﬂ molybdenum,
substrate material. Typ caIIy, the substrate can
Zifcopivayl ttalumneiepiva, ai:rwpwg Tefede.r kb cangy Wteésth%crf g* substrate
A b 8 tioflAl SRR afsupb it 2ONE as low thermal
Ogl%r%g]%%%gte paﬁleﬂcﬁgnél Ca gt rengt - %ugk ex paasn%vlvorc]erma expansion.
Sinfilerlyyed submmmrtmsmg siligbrecanrtiedughly ez;mr@tlblv ivtith, mfarmbratlve into various
seﬁlcoglguc?cgbcgglcgs ?{or %?gduc St \A?tilmfgs}‘tnn%rﬁgl ma er1 nc%neaxta as'a s%istable substrate,

eria ungs
mafetil€ Bivinga lowc et cdiffident Dif bxpaasiomare rplrdfaredt I’It‘nm’ms dhleast partially in

cq%?ﬁ%%ggbgggﬁé@gg%g% er}gpglgﬁl%g%rg%gﬁlt ri:ngegﬁaﬁq%lgﬁ?\geheinttﬁé substrate and an
adjRhiahHéRal, &Y OTCY Sliccd, bTiNH MtAdd, bilHem aldbfide, 3R
conp05|tes thereof. A’ Substrate conpri sing tungsten

can 4 shngeicaiarpdiloral0imsa plsabe an thespbdiete 283 B¢ pdygamic diamond

la é?‘é’aﬁ lﬂl@é E'Héw&’é{?&{b% b%‘dlstgl t%ﬂe@ﬁl%ﬁ‘rate?’[ﬁ Ezfn‘rﬁE §iamond layer can comprise
nprising silicon can I'ghl'y conpatirble wth

a dlamonqboqmammg nmapdriel. vEypially, theadynantueyenis glewih meigg a vapor deposition

a od Altho an.act _.as
gl S G BT b PR oagHER e ABh Rl R R gl Bilbmfth. Tne sdynamic
die@ehd iagéredah have £XNARSG DRpixd popefies fzvhd:h afd’lacﬁzanﬁg@hs for use in SOD
| east artlall%.ln consi der ati on _of g%% th rngl
deyigsa rfdsnsrllys thedamendipyer fan haye etltféfeeStgf@ tOH’é“ to about 100 pm, and

inSeRRchRE b qO@HmQQh@&@ B HRUShEY ththegnorQLl%fer &HidknEQBs of less than
galliumnitrid ? |un1arsen|de et c. nam c
of

ahgui it caralyeeqmtﬁc@et somedpplcasions rinphesr)setﬁssmbt gugpthe diamond layer

%I}Hgvegaﬁté{&%qg % %&#%é@t{st] g%lng essctﬁ%jllbagtg‘ty ?ﬁ%gﬁtfé/eal‘%ﬁ i€ diamond layer

hdva;gezr ilta&ness arfless shancatduBO per cangravide desivd tiesuladihg affects, while also
lcaII Lhe. ad&&gglc | ayer is grown using a vapor

@&%ﬂ cHen FrBg S scussed bel ow i n connecti on

Wi t had SiRtitieRkieas d@dtion el iies @ Biirfich Yeighhedfof tHid\@vice surface 210. More
adynam c di anond | ayer can have a nunber of s§e0|

snspigpallys # By wWaeeth dgyige saipsn cagene d npgper pf desigbigeffects. Some of these

cHEMEGEEShs iERRY thletencet SelicBNRIAE: h@xe rth&&@ IH@v&e&l resolution of feature
thi ckness from about 10 nmto about

formation, improved coupling coefficients, and the like. For example the methods and devices

described herein focus primarily on SOD devices, exclusive of any features or semiconductor devices
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in sone cases about 100 nmto about 30 mm Further,
the di anond | ayer thicknesses of |ess than about 10 mm
woaoshie22suwi t abl e for sone applications. | n onerPepasRios016884
enbodi nent, the dianond | ayer can have a thickness
fromabout 10 nmto | ess thangl00 nm Frequently, an
whi P{Q%rﬂggo%&e%qﬁ)&&n Q%?J Yd 3Pin o{nla In ﬁ&?@ﬁh Qﬁe JF&ﬁédstdQ@ﬁbed herein.
abou nm can pf ovi esired rnsulating affects
Dudinig fabrddatian of xmmuszdmgesp thedoc dcmh of ammmrmn snflugpre the resolution
@gﬁéﬁ%&] eagfr:é) sér}%‘! gg;\}tpelégl?dg%?? Co I%EYI_%F gpe‘%%?c equipment. Focal depth
reEE16 itfd depth Ifot whicha@ iagel TP bt ud 81y ihe Burfidé baoeafe@n ofhas@bdrate. Thus, at
nunber of desirable effects. Sone of these

differing depthaaMSHROSEH Enaga 620 hegipa Aeirrica e foQvoE Brrdat ebity. Typical focal
d%pﬁﬁé SfeSin fRSAMRE B 1 hARS ?Mﬁdalﬁlgééﬂ i e@@utgﬁe fR3tdi®wn. In addition, a rough
ormati on, 1 nproved coupling coefficients, and the
surfakeecan ﬁrwrfmmtm resohisionastIres il agrfbie dhavee ofssrfaesorghiesslapproaches the
foceﬁrdgf?tﬂ {t C}gasrtl%?ars i I L%rﬁggeg?%er gel, %sgér\/t\’%:g)lécﬁlgfﬁ’?esyﬁ‘ af? I‘:Xposed surface is
reﬂmfeﬁ,mﬁ ihfresse dmnresslutieesidetetict densiites cam leoavhienad. | Inrbtl\mr twlords, in some
t he ods described herein fabrication
captly 115 G TG PTG RO HOR 5 AedCq P UOS BL Ehetss
' nf |IH%B&@dJnB@wﬁtﬁ~°tEé preseaNinRBilion] SurAbJugRdery EanSHeZgnificantly reduced
., line width, etc., achievable using specifjc

Wéhfw pofishing exRsasiye It of diasrasd er sikiconn Ehigiaspedi wilbhe djggnsser in more detail

b nqn%g e'c§oﬂ ertflcl:%#ﬁn qgetﬁ SH§ fa%ﬁllt‘)fthea%ﬁﬁﬁé 1§ in%tation to achievable
ot her strate fering de an exposed

resqmgms csarthehvdmeheasqd@mm usccbamtmagl off d‘@u@f@ ot matmalssezzgesed As an example,

thF exgc%_FHrE_ g? ?ﬁ(? ca, %glﬁl ey gezrt%%% gss (Ea)tsﬁcgrpea%nl%gl \M%n t% abalt 1 um, and

prafiehblyt fodin ak"rbult (D lﬂgll'to Sblcﬁfc ac emgaid rhdiﬁt piefegdbdy fbrhAbduil sim to about 10 nm.

resol uti.on, eC| S th e.of surfac }

o oh SR e 2t B eyl LBy it A e dimgnd layer204.
TRE WeRiEBHuctds Ber chi®e @irRét: codpled ¥ 18 @Rvib® HEI0E 85 cAAfbedddupled via an

exposed surface is reduced, an increase in resolutjon
adgifpnaldoyes e Teresenticonducter dayeneansempesecly Maferigh Whieh igspiggble for forming
el%&roﬁ%@yﬁ@ss & 1c5llaﬁct§1ucq ﬁ%@ of %Qﬁgegﬁ)sgé&lgﬁd@cté)rh gﬁetb'agéq on silicon,

act or evice resolutrons and densit

gl iddinoe and gdsmiaimamp r Beweewer, i snitahie ineterials orf the semiconductor layer can

hness .can,.be si .i can
in D SRE R BARE PO SR et ARG St bR piricesgompanium, zine
sulSdee Ghllivin| pholithidll §&1UGH EMtimBnide) @lltet didiunbatseiidé Phosphide, aluminum
connection with certain nethods. As.a result,. the

eqbhyRrerrSpnide et v o irtds: Been syiaidpe i, OtHfs fndimy psppide, indium
}Q)%t)ﬁlg@ uAh RAERbnigS eshih A Siead aﬁﬁ c&ﬁﬁos‘ﬁ@s‘c @Ere®f In one embodiment, the
eri'als exposed. As an exa e device surface
sepiigpndugiotlayer eanseamipiise silisaphsis @@ ¢ambiyle.f gadlinna lseignidg, gallium nitride,
0
algrgunﬂal Iﬁﬁ-ld%m(;pﬂégn quw? F%?sge?xg &ba]fl yqﬁ%?né)% ggaotngll’gllnt;oglments non-silicon
baabdbddvickf camrhe férnﬁmudmdhnsb basetl ay galhﬁnﬁﬁrsemde lzellicouptride, germanium,

to the devjce surf. e di a
e REiC BT, M it byt Gty be ey ot Other
seﬂﬁéﬁn@ﬁct&uﬁaﬁ&% veHiclCan bOased aidRide @1203,613@@1 B, £ 08 le-(Yo.sLao.1)20s, c-
héé@ﬂ The sem conductor_|ayer can conprise any
i

A Mgl -Medlei euphiEe, a5 METHPH GoECECt Pgipter, ourrently, most
sclBVdna8Ror RERLLROHUE I MasleVi ces, or the Iike. Mst

sem conductors are based on silicon, gal I i um indium
and Refemmginemio Higwh thesemisgidugior layaraberan it epuplsd tarthedevice surface 210

us n%rgnqr(l)tgrgﬁ‘le%}a? rlz&x}e?!(?g T%ngtér&%blﬁtlg ?aa/ waﬁ Er%wdaghﬂ‘}lﬁe?%f b%Heﬁts such as, but

on~carb m ar
nitride, germanium zinc
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sul fide, gallium phosphide, gallium antinonide,

gal Il i um i ndi um arseni de phosphi de, al um num gal |l i um
wane®nizkss galliumnitride, boron nitride, al uRCTWSR005/016884

nitride, indium arsenide, indium phosphide, indium

antinonide, indiumnitride, apgl conposites thereof. In

. dj ] I I f :

i Bl s ol BRROE - Bine, PG EAIILER matching for
epiakinl glewttabrovidmgupedific eldgronar propamisssthemsal ofndubigmgand the like. Non-

.materials. Ip so addi ti.onal .enbodi pents, non-sjilicon .

g g 8L s RNE SRR IRt SR Ak AR QR S um nitide,

clgéhiuiiiirie Seivofl SilicoatdrbideNsilichi hidRle, @aFstARRibIGe, SidDnitride, tungsten
nitride, alumnumnitride, indiumb rials,

. ed mat nd .
cagifly Geion &utidn &.dve. Tacrmand CSBIROE{A AL 10 Ui borIh 49136 erbodiments,the
in¥Mah Eat€ AR B3EDnlphicd MR P ride BHbmMMn MiideGiNedR nitride, tungsten
C(YgLai) O, c- Al2 Q7Ns, C MgAl 204, t-%z, _
cagvidg hgallm aidderiand Lnoewositee teasfof. Haowesy enothen naly embodiment, the
B TSl AR S SRRSO oggpimm i
cheamiubenittidagledteh carbide, adévingstastiicasd. Qirtently) thginnmediate layer can be

I pt di ate l.ayer . 208. The.inte di ate-l.ayer. ca .
D DD e o PR FTide Ko R oae e L G EPiPA, gty of ypica
sdhfcond iRE0MERrik1RCE. BB LiliexkD ants cAfuitlagdl A@teriflsOteffbiGs facilitated with
_inproved lattice matching for epitaxial growh,
imppreNFr dAtHEF BPEERS-i ¢ el ectronic properties, thermal

conduhelh Bfely BRAGpHNEI intekRediNORYdrThd ddAchrRX A BB R al®f conductive material.

sui tabl e material for the I ntermedi ate | ayer can _

Nombiinititg cxhupien QmmﬁablpiCdmi,HC@W@atbmm pint ingluds coppeTs glomnum, tungsten,
el G GRP7 Poc T SERRMst Guoed HIASHE e BEGFBigpovice a unique
op¥ion of desigding setdcondnqes ihbeifg positilel g siegdtior eebtrodes os eitieer side of the
i erIbodi nents, the internediate material can conprise
ingylafrRe 4 ni ride, chromiumnitride, silicon nitride,

t UNOBfHRAIE WidlhE@Bneddad lajdd BAnHaké b theoknedd Gudh@RAR @Rich@Surs and smoothness

t hereof. I n yet another additional enbodi nment, the
off the adynemiicatayer| agg apbstantinlly ynpfarale Howereh SPRP va@ation caly occur, common

3t 50 A 8butdb U bablydBout 400 nm to about 5 pm,
thic&ﬁ%ﬁs&%%ﬁgﬁo e, tungst en car b?iglé?ﬁ@ﬁgbcoh"po%l} fes oot m?
dapketiepdn th€specHictapplicatidreanidiieeiceredi at e | ayer can be

f bl | um jtri Al umi itrid be. .
g;ﬁ firf%flgg H(ZV}’ ﬁ{?&ag g]ﬁ[ndg%?{l%}dﬁg Iog%#lﬁt géj fgtr g{ iqégrme 3GB3evi& in accordance

wiE tHe pedachteiventidirt sHowal FIG.8AdustGitds b &did 220chagial b lherface surface 212
based materials, thereon is facilitated with_i roved

cqniigyred ko inuersqly ﬁ]@t_ch AcPigysation g}t?p,de% rarslpylgﬁl%ﬂrface 10 of %he SOI device.

Thd th&1H B iR HR nheMRE oFBEpre Pk oA Barfde@F huky ALl sufficient to withstand
conductive material . n-limting exanples of suitable

the gpiepu denopisiomandéen athes layamformation geocesspp enrd allaiihe Fuation of a diamond

filn} ROS5hE Inte a@é lgigr ﬂ%&g .akhﬁﬁﬁnaglg,gﬁgﬁgld cl-lbbegdegghé@tg ‘?(er a single or
I Atermedi at e ['ayer can be I nclu to provide & unique

mobipled3OD fdediesi fogpmh mbichendividnal fmh b @Dhiavicesgcap dsirtdoveedinds a general

neqati l.ectrodes on either side aof the.insulatin
o Ry ey of R SER T IR, A D RIEC PiyioPe LR g0 e mold can be
cdnlghaklp emsoved 6ﬁbnlmhiau12 EntdBd. OHeSn A EhnS MG ABESst @fy shiffddle material,
adynami c | ayer are substantjally unaltered. However, .
angdpygonyegepestcrnsPaaife prgtsrial sp 1 y55iag s ddemsdigsngd/gpigaiconductor
lafdr@m about 50 nmto about 10 mm and preferably about

400 nmto about 5 mm
Although many materials can be used, the mold can comprise tungsten, silicon, titanium,

chromium, zirconium, molybdenum, tantalum, manganese, carbides of these metals, ceramics, and
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dependi ng on the specific application and device.

Referring nowto FIGs. 3A through 3D, one nethod for
worbosng2zam SCD device in accordance with the prPeTaIs005/016884

invention is shown. FIG 3Aillustrates a nold 220

having an interface surface 2]2 configured to

ARSI, AR 04 bt s s

madet ¢ 8l sneedllid ietefisles @h¢ nietallienmatenial aay Yven mbmberyselected from the group
materi a % sufficient t Wltt hst n}g t he gaapgr depos.i tion dium, and
CORRF Mgy O IR,y ROPPY o FHREEFH DY RHeBWh o lantaliiiyy 2Ry fygnadium, an

cHr@h#Bt, 19 Mottfer 8mBb@RBRALE MbmHbe AiabESHT, bﬂﬁlﬁfelﬁﬁlﬁﬁta&hﬂly of non-metals,
| ayer thereon. Additi onal I?/ the nol d can be desig
ags,

sucly ag eprbiries 2 gtRmicsy infafing glags, Soge.ded nitede AT &hﬁwples of carbide
mht@lqélyi dhad with&id I11m§9§>1fj ¥l Fﬁ&? cafiile (WECY, SROMERARde (S7C)itanium carbide

general overvi ew o | owi ng di’$cussi on, oncé the
(Tady mieringimg cabide erC?ayled niixtugs Gereof ahengashets. cBxanindes of Odee materials

oGP S R G O BRSPSl DR 31 o,

LO®BEE,ntR ﬁ]nd}ﬁﬁﬁfreﬁﬁer&)fnﬂia&ﬁplal of sittlidealdt@ial Ancluds evitheutliimdtation, silicon

nilﬁ:g]fqisri% linglpgnq ggﬁgeo(z?& ggrgg # 2 ergg*\@)i Eani %@Iﬁﬁ?ﬁ@g zirconium nitride
(ZtrNr g8d BXtursd thér6@NamdiglodRtsURanfpis 873148 IncFidé SIDKHdd BT glass including soda
denum tantal um manganese, carbides of these

glagst %tp s Alteraptivels ghe meld cohpsoaIise 8 mgferia] Jugfplle foraise at 2 semiconductor or
mﬁ@ the nold may be made of, or
St %%%alygﬁﬁﬁ%g%%gﬁfer'a metallic material. The o
met alHeingoldredrelye mﬂislwelyo ema venrdoeotisisteefatesriigecti2t Relishing the mold
. grou nsistin al umi num_ ¢ Tled i :
‘“ﬁ%’%&%&‘éﬁ‘ﬁf rﬁ’l&}{ rﬁ%%crmtp Lel'cli = using ﬁlvla}rrlﬁqg\elg nr}g g&&‘%&%{gﬁg«j those skilled in the art;
h&*&@ﬂh%ﬁdlﬁo@mhﬁ@ﬁlzﬁiﬂiﬁmmﬁwleb deringthelpaiking stﬁfﬂdﬁ also provide a

or made_substantially o non als,. 5. suc S
gQ?Qr‘B‘F'G@éP“a‘?‘i‘Ha anedlaye ot Yane %@Pﬂamg@lgm% s m&@ﬁ@% surface can be
pcﬁisfléd tg%. B R rbiidhfiess EXAIPIRIMQb 2 GBdiRH A8 k®IghRdsS of the device surface

I nclude without |imtation, tungsten carbide (W),
2} | Cebin rarbetaldic nsitagpls, suchas ih@ma{bgiekﬂnééel@@@atenals recited above are
p@%u‘fa&%’%@(ﬁ dlqggﬁg %sz% 1;%31 11?tﬂ9 rgérel?ﬁg g&l%lﬁ% P&g@é@fo Hzgdness and ability
tol abllilb‘teainlemﬂnemeﬂja snaath thierfoce surfz}cst Alstpotk u&r@@e) surfewwaquuiarly important

whin BEREE » SLF e ERepIEs * SPORATIR RRCEr gty Cases, the interfce
surfa6d me;emxﬁmwemhinmyuaapbmed @lhbtrecmt@cmﬁgune@ of Biss3th#h) about 10 pm.
al um numnitride (Al borgn nitride (BN), titanjum

Inrythe jiggeanees; 1y | S g SR £ ﬂtazrahﬁut >dffe Repepipggn the device, a

sﬁrﬂ@é 1%9£1me?sr8? NGs AR5 1 RraaRbR%ieEosl @{ﬁﬁts' Ao @addh, lan ultra smooth

types gl ass i ncluding soda glass
swav@mmd:lel desitaple and enaydledese éimn@b‘miﬂpm aAsrheewidg resolutions decrease, a

snirféce I%R%I{Ene; cz)rfl Sfaftnf ¢ 2? ea!ﬂo%gﬁl‘lgr}eéﬁm %Bllé)gfﬁlﬂ]ggﬁ%%?%%ﬁgﬁure resolutions

|sc osed earlier
aﬁdam‘ager aouhiey. eV yricmanethods fot polfshing tieunttdme s@tRe tiPahiestisusl a degree of

RUCKT NI T LR W AT R

wall ko ONRNRE skill&Rin@ke 44. Cr on or nano-si zed di anDnd
particles during the polishing step can _al so provide

goodRefereing agﬁnbngéﬁh%@mgmawmm@?d lo¥e5 P4 eREIRS ST HIR fhe mold 220
ué?lglﬁ EF‘; ggiqﬂz ositleMedndlRE f RAfFndiHet 3G o®APa ?d@%glh&hﬁghﬁ@le@can be used

ness correspon0|ng to a desired surface
torfoung the géglamﬁc direonddeyer. e Theundst eanmon vapor deposition techniques include CVD

and PVD, although any similar method can be used if similar properties and results are obtained.
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210. Certain non-netallic materials, such as the

carbide and ceramc materials recited above are 0O
woaodsiteedsar |y well suited for use as a nold i nPCIAIS2005/016884

present invention because of their hardness and

ability to achieve an extrenmely snooth interface
lesql% Voo eraré%\%e ({) Lh Id%oe ; {1 g;@ gevé\?é? cir'%n 91?6% lS.Ch ilogrﬁgﬁlnent, microwave
pl&ﬁﬁp&i}/a@&y&ér&&laﬁﬁ[ dndQkrectlcOrrer Bt tébihﬁﬂﬁes tTihe reantbﬁlr oh @S @sed during such

surface of a ceramc material oI| hed to_have
teQanSTaY R LR apy knogadn PR AR S o R i mond layr
b EES 2 LR IRAUTB IR hhRAHE NABRSveE 3R 0B adp8&Stht BARs used in the CVD
about 5 nm Depending on the device, a 5 surface
techoisgh aie 9 SoBbinpieonf g nmé@vdrgzgqmﬁ%n%raéma@@ digsend layer can have a
c
OSSR e O Ao i S TR I 08 b can
fomnalt 4nd tles ohagrowihsudamcembegarefulbupdlisis tp dwghsiwsthidtness.
| ess, than 1nm.c al e .benef i CI ovi.di.n .
o ot SR e 288 DAL Pl R b B et n orer
imypadvie Bk AeTEpddtionhd ietianidig ldyst. @pécaﬁ@nwhé dié)tﬁoﬂdiayer device
achi eve such a degree of snDothness for  exa

sugfpeniscbe dprmedriycieRniing FoliERdlc Biclshaaupkas damg Bfeie, G the interfuce
subth &R thol PRl SheR fovAn Y@k huéfé'i %@a fin Sﬁ%ﬁuﬁi‘g d \laﬁ& deﬁosﬁtﬂﬁ technique.
art. Referring againto FIG 3A, adynam ¢ di anond
Wﬂld«y@rrarmoﬂand@ﬂleb@ngn@tﬁmiwaﬂw i t@ a@@wwmﬁ@thaltvﬁiﬁ@wface many of
R O IR e SRSl AEE il ver we
lerﬁmnﬂ drdaqreds ovéfbmnfmil&h acrteﬁmemnyympme asmot)sf ﬂhe (present lnventlon a thin

chni ques inclu nd PVD utho

RN e o SO cp ] WP 4R BB TS OBy ol pplgond mucte ar

th@d’? A tupbi 8 nbblE4tRA eh¥ancér@yeR a8l eHelge6lytll iof R Tar@inddsRr proceeds via
hod i s CVD techni ques such as hot filanent,

CWDes dossuieeddicrsiin, oxyacetyl ene flane, and direct

CUr renki 81 df sliGRMAER: wﬂB@reﬁ@ﬁ%@ By thgﬁﬁ‘ SkiaEd tiddFtwWhEh can serve

such techni ques nmay be any which are known in the art
ssaudlseiol cnhageer 48 elgasaet onph pohine gveiitiomothd nhelgasion enhancer may be a

fa |
e
caﬂnld‘d)fdﬁmaa,t irdrmixtureethbaot Branpigsdofagridegfosmig dierials 1nclude without
R AR L SYSE O AU 3 ALEKDES2, B, )l
(M(t)' SlkRh (ﬁl?ﬁﬁ‘d m&gaflisa (MR ARAidAgIL, Baidpits afArHidts hcludtungsten carbide

wt h surface can be careful Ia/ polished to the
( )sisnlle@;l qarhidadSies titammmagrbidsd AiC) neitcoigm @rpide{KEpe pilgnixtures thereof
r%(ﬁ‘bé%rth an be forned on the interface surface in order
o-inprove the quality and deposition tine of the
di ar‘rﬁmhud:laeymn enlBpewildyes ahbyysetiea tiyermtrich is @lye enagigly thekit does not to

ad%%r%%ﬁ gﬁecg%ge E’ttehﬁ% nk%é/ng & ?(Hl ok F ﬁgllglletflsur ﬁcenéillr¢ge to the device

suffatsd IArde bR, feamtchgsd diI&hcﬂﬂlﬁﬂl@tlom eitanér layeniney bd Bysethan about 0.1
u3| a vapor deposition technig ram cs and

crp R A Bt A e B 5 g b 1§ Sl thvet another

asb&,tt Shd AFRn&Y bf AE GuclBRY eMantd €58 FBdsE taflaBout SWakbristers. In a further
oxi des, are unable to nucleate dianond and retain it

aspert pf theiavensiop, thasthickneppefithy wiclsationenbengerlayesis petharabgut 3 nanometers.
suc rles‘G‘t‘nQ %ﬁél@dﬁgﬂ %XI’faC %%1&@1’?’(91%(1 ept:arf lgli he 'Elgvglgenéur%ce of the tool, care
i nvention I N nucC eatlon ennmancer ayer ca

shooltbe thkep arensive thanthiy suefee is off thelrighest quakity and firdegriy Bm?ﬁihld. Different

N R N T T 1 e

Vi a
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CVD as described herein. A variety of suitable

materials wll be recognized by those in skilled in
woOhersar228whi ch can serve as a nucl eati on enhaneer/Uskos/016884

one aspect of the present invention, the nucleation

enhancer may be a materi al sellgact ed fromthe group

consi.sti I : oo
O RR el Ml Ryt bRy Rl Y%, aTELR rpERTRRURNBL0 tho difering
condtiopd &gl ©éhnipebimtiehfppoducng gmeh elegrat of qurtity)ded will heable to achieve

IJm ation tantalum(Ta) titani um

VPR egﬁqe§ ?,ffﬂﬁaﬁ%%( %‘P)‘t é“\él\{\? BRFIRE Y™ ol ybdenum (M),
si | Ine@uf Rethod NSl BEMHIRRE €o nbledse tlﬁﬂﬂiahtyQiﬂ el cﬁamond in the nucleation
exanpl es _of carbides include tungsten, car

sugﬁapq Aths d@é@(ﬁlﬁé@@(@p@) is cyepted By YARPLISPRSLRD t F,%n@)ues For example, diamond
paﬁu{]é: ﬁﬂll%&%&hﬁga&;[)?}edu@iﬁg 18 btHER AW e 9hd #IRAGNg the total gas

e nucl eati on enhancer | ayer, when used, is a
pressyrerduyihg b earlw nhhserof diamgghdepesition. t Sugh easyess, degrease the decomposmon
dy, el y f d
SRR PP b 50 g s sty i
pestehfage of thb Raibbe wals pe déposttdeintahdpt bﬁmhng amfipivetion, and the quahty of the

PR HEILPEned RSB ok P, oy HEREH TR RGLGy ggilesdeposited

onl 88 Yiahldad iRh et sukficHBNBBRIORT & - thd MickatiorPdMbmef 1laf& IR he increased in
t he thi ckness of the nucl eati on enhancer | a er is |less

ordlerzin redyetithe 3meRgtfdnteisttial spacg betteshdipmaappaticley Fmples of ways to
1n|:1%§(s% %Jblgapc onri¥Es 1?1;1@151&4‘ BGSate ﬁf)t lhﬁ?ed'%&calpﬁ@{ﬂ&%rhegﬁ% B$8tin an appropriate

ayer 1S ess an about nanoneters
amannk, @b musmOf\@d:ta t@ﬂletdiv@m@id mfﬁﬁe Bla§ﬂe¢ Oﬁhﬁnmbhﬂ pélishing the diamond
1ngeﬁt\é ersgrfg%rozf ehI ciw1tﬁ ﬁne é)larhon pa e RO él% Ly 2 1%&*;3&??{91911 nramaln on the

S Sur ace
inteffa &Qduirfaye; AAd SinldoRing Dhef (foﬁfpeﬁltlonjeghe émmohd tiatacé yurfaag such as by ion

e ARy 0% Y GPRE, SREEL 0 ROSSS5. v vps

dehBQ&sn Q’f\f[?rﬁbdé@ey arektlpitaliynit I0WRr &dpeihlrés th@RAVIDyprocesses and in some
recogni zed the differing conditions and techni ques
Wb

caifsi ean berbstpwc eboat goA7en s abowf15gUGt | Qiper laﬁhO% qfjingsgasing diamond
ality w thout
H&P‘:’Igﬁ%& gg@%&%ﬁ\{eﬁ gﬁk&én?%st\/gsﬁg{éﬁgé ﬁ@%ﬁ%ﬁs may be enpl oyed
t o ifdisleagwith uxarrxqudip@w@er of pasteds eperiablyaiséfnl whee an ultra-smooth interface
t|o urfac t he. di amond .| ayer i i.S
S“éfz’l%ea‘t“' ]2 'é‘ﬂ’c?F G BS?P? 5‘8H‘°P‘§£3r§ﬁeu 1&1‘%@ to ﬁ‘@lﬁﬁ @férﬁ%ﬁfae",e surface, many
dighinaiEyaeti e filaly Ge@ntploaibied ded Gbthe Bigmondineakabuliyce| Md dfi sagre as seeds for
the nethane flow rate, and increasing the total .gas
mﬁ‘i%%?@ orcleaign fatey Cartainmetals, [ypmasdrons niekeh o %Pé‘ﬁ%“é‘ig Aloypare knownto
dﬁ%ﬂ g amgxgﬁ&%%%ﬁ)ofl BeoAfERIPRish %eh{%@raﬁfi‘ése{l Ofgreater than 700°C).
“cat I ncrease the concentratron of hyd rogen
Tlatsoblssllmiﬁmgshfaarsmgm pf suchuselistangs ity cquenositinn afjthe gfterfype surface of the
mgﬁlt]?ﬁ amplér%t 08? gmglﬁ anﬁfl wdlll,lié ca a>1,yze$ to g%%)% (}Q % r%eagy redu?ed and the overall

qufatitynofahd fuclemfonesasiag. is Mﬂ:a:tedonal ly, the nucl eat| on rate

of di anond part.icles deposited on the dia
nt dRPAEBO YL Bret OFBC RET BoTLE HhG1E BT fece of e mold an'be

tEHA IS hicloAXREchBRY eRfintd Wil RASAU Onb nRthde bf o duR g 8@ hinkiero-scratches
amount of interstitial space between di anond

isgaimmetse she Rldrip laa godone Rpjls canirining suspender tiptersize iamond particles.

uliBkéite él{éf"églégﬁatheﬁ)ﬂé ﬁ[lgd 3%he Ilnblmal'l@ gr thOuRPPLY%A ﬂagho‘ﬂi'/al of the mold from
negative bias In a propriate anount, often about

the @Brasapit tsfh, & pommeoﬁhmndl-smddraﬁmés rempihsaehesurfdeeas diamond growth

Serggsl d; polishing the dianond
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interface surface of the nold with a fine di anond

paste or powder, which may partially renmain on the
wonwerbzase surface; and controlling the conpospPCTas26/016884

the di anond interface surface such as by ion

|n'plantat|onofC Si, , Ti, V, Zr, W M, Ta,

and the_ like PVD PECVD Si c vapor
depBsTe B piy? Bﬁtﬁs%rssenhr%eﬁ&.ne F4pgen pepdpnatly enhanced by
apptlﬁﬁ%ﬁ{ ALY &S chian s&\o{%wa%eﬁ§ 8&zaBEIbibdis SRARAGRERINEIAN An applied
el ow about 200 C such_as about 150 C._ O her
volipge habouio20ivaliy adnaiepseinuskestien daneiteur togrimiflion folde
reagli 1y 8}9@‘3 plakieh %alﬁ:)gﬁ ayStd 1de8 s i fBEriA by the mold, including the
PolI's 't I anon er or paste is especially
dlamSEdl uiterﬁahe suréace tHerqodi- ﬂwotfeh, bsnhlertmgdbe sroeyna o€ cobglt binder contained
desired. Fu I I ne 0
ol R D S B B AP RRE sy Bk Orurer. i

has'BR¥n BREO BRt aﬁ&ecﬂie dnigﬁteﬁ beabide mndls In’fatyé:efwe;deto gtﬂaﬂmrﬁuce diamond
and can serve seeds for |ncr d nucl eati on

catgysis. Additigoally, ét ha%}BF@H opad t}}a&l]sm e or spyapgron wnes ; ?en carbide grains
crehtB €4 %ry?'snll&iﬂ?dlalﬁ&ﬁi KRaWR sﬁﬂa&%}@hﬁﬁcﬁeﬁéﬁﬁﬁiﬁtﬁldlnﬁﬂ@mom Additionally,
anor phous carbon or graphite at high tenperatures
the(smogth g:cerap@,ﬁgpﬁgﬁn [7) @@@terquq@grfaquas ipg ﬂﬁ@ therdevice surface of the
dlamo B& of such substance in the conposition of the
erface surface of the nold, the anount of dianond
Whl R &fettink lagdie toclGa B A zthel dd:\@cegsngfpni 218 casbeyprediickg at the interface surface

21%&%#%5%‘1 Izz& ?Sﬁﬁepcg%{g%rgir a}%elF]Z uaI |1 )léésq}(lfe 1am?nragacye§%&!\f$ ﬁ‘re]growth surface

bectoﬁﬁs RcRa8Rly kdlieR nUn@dﬂtheU\ﬂD probes isemptdte, fittecgowth sutface 222 remains
nmol d can be etched with nmcro- scratches to enh% %
expeged wdns GpicalbrreughroRtared fo i P BeR ALy iapentioned above, the adynamic

dlagqoﬁg 9&(@){;& ALGRBSupportidy shéﬂ@rﬁﬁ?thte R1IREQ réfovR0 1QCRE QAR the diamond

talnlng SUSpen ed m cron-size di anond
layptatrterla}'be‘souldmﬂ astereiseloss Wn@afiﬁdtsh@q s liEgin prgpspigable surface for

useflp & %6?* ev1cF ?{r" écgr%? ec‘hek;r 1?1%1%35 Do ?xgaﬁﬁy ?ﬁlamﬁttd 153%?15 3L flan about 30 pm

sucmil B eev@h 28outd amvadsaboeni plm, althon e other fhickeesass may be suitable for
nond growth seeds. I n anot her detail ed aspect of the
Pa‘ﬁ)‘? GARPITAHO%Nt i on, nucl eation can be optional |y

enhapged 1llﬁiétr§§smrﬁéleﬂl%oéiﬁleﬁﬂ o eeprdsadt 1rﬁ7ldﬁticﬁnln cﬁrﬂlﬁhlo prB@dnt deformation
strong negﬁatl ve bias is created at the nol

of Hhsysidyeamniy diyern geubtiraierddican o juned (@ thagropi Flgﬁag% 222 of the adynamic
dla%%h ?a?ftﬂ] gglnt% 'rérﬂm}ﬁ% tLQm%lerZb ot Qﬁbnf,l&{ tﬂereé)ﬂ'ln 8R@r to prevent curling of

gstenc be used as the materi al
tha‘ardyndrﬂxedlambnd layencinede aﬁgeqt h‘éthd preseobiaventicn thexubsteatf e bejoined to the

grcHPtﬁ aag%c%%ﬁﬁ c3dyu N 1{: ﬁélglgp%qa errl]) le)}sagﬁghanﬁ% ut ra%@@m;}c\%s may be suitable

fortuR€initRgirekend evenfion iGhpanidulagicabiitaiebrazs ajoys athich indwfiseearbide former

Further, it has heen foynd i nder, tree tungst
suGhp 7 G6 SkeH S T DoTeb A RGBTy SR DY ekide thoseof Ag
CulTieRPRS- GRTENY.EH-B-SiAMICE-ZamalduyMn, i shd hiuieeBered fOTREbrazing alloy may
that using Ultra fine or sub- m cron tungst en_car bi de

be gurmilind ingng dnesen form avah a8 ABOWHCIAF Ao Tkt Eymient braging fegpgratures are
be]\g/(y a%g%g REEEASES o gwgﬁ@g&) onucl eation. Additionally, the

mcro-configuration of the interface surface is
| np Anitleet, thesubstmtecben pxc&ra:blbr doarpeisod mutadal Hpenpaidiedne) expansion which is

Ref
coxe}garg ls&ng@ggé{havﬂréd in QF err;%%"ggevgrb rdgr%\e/rl fo Ry 5&3%31%1 Jlgn&ﬁlnlayer upon

cooling from the brazing temperatures. Brazing to the growth surface of the diamond layer has the
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212 of the nold 220 as the dianond | ayer 204 grows. As

the di anond | ayer grows, the growh surface becones
wonersaazsismgl y rough. Once the CVD process i s ceapiustms/o16884

the growm h surface 222 remi ns exposed and is

typically rough conpared to e devi ce surface. As

addgizfndtfvggtg%gg a{a](:) tﬁ@ grgng}fufafd%tls 50{;1 %}é%%?%th%%ngth Fihd l(n)réze bond between
thehﬁﬁl\bh&l&yamnutﬁemabﬁﬂa@nvnd | ayer, the layer woul d curl
or otherwise lose its intended shape, resulti [

g in an :

UngaisombIEbediRTRs of (s PIErSE! MKeTHOBDIi PE CESiTaplfpodiF Fyton-carbide

forth El alaalgl m%fd. t=he x@-ﬁlléféaﬂhéh R ARG doAYSbide forln@SSnaterial such as
1 n a OUt a

mm suc bet ween about 5 nm and about
copaér, mﬁdlaaiohﬂlwgrwibsetp@ratetﬂmmﬂlne@écb@onas)ol@é Eithar ifore o gffter cooling a

articular .a atio = '
bra gd?%t%ﬁ 1%¥8 ghep?e\gﬁlnsturffacn%v% n?‘? %Ar#ﬂ%ﬁ C%E[r‘ﬂgog‘tr ?}%r. Subsequently, a
subgtflﬁé/ %la%ﬁfdgmmt ﬂg@ Dra2é If@lh encadmhrmmflj aypms,zse(h tclgga‘dnst watee heat, and
can be joined to ) surfa
optlpa T BB Pgiche SOo sy RHBe RENET. B ORg g the mold

is ngfé%taeﬁed&%o ﬁfafdidn%dﬁiy@fﬁﬁfmdyrbe@a rethéveRr €vent curling
he adynam c di anond n_one aspect of the

pr eskmnativalyethe ideyice o gﬁ,é pAeTiGHEBEpb AT Placed against a
pre 1n§\guﬁ”acse% é}lclﬁ e O%P%azﬁ ULt \9 1l YR RImhRYSWHIh prevents bondmg of

var'i zi ng a oys maybe suitable fo
the p&esmgﬂsutﬂaee tp Ith:Shﬂmlond yen sicbas ar(a%rqgalmpnf@mhrmrbomﬁ@flﬂft The braze foil

mag@eeq- ﬁé%d%!g’al}lg mom%l? 513%%# the a% aan%@d?l{;ﬁx‘ggd f ?ér%zﬁaréfdﬁ? flattening the

ures ereo

cur@éﬁ?ﬂ‘iﬂﬂn@ﬁd/ lapéraﬂ)ﬂo‘ﬁéd Byﬁrebﬁh@ the &ulisht@&eigaﬁlsbﬁtge b€uze Toi] and brazing the
Ag- Cu-Sn-Ti, Ni- B- Si

assPRY aF asorbsdrbefe F#FP@V%%JQE?%%%“L%? PREOR E’prﬁ’iqg%%imfeﬁm’ld can be
rer@@%? %g?%% AR SHE I yRENiB ARANVHE Tay QT TBSd¥ideBiack 81 the diamond may be

razing tenperatures are bel ow about 1000 C
polishethtoaemartromy rédivalcramhific eads, birkis ofemaat reguged farpchieve the necessary

f bl v
BB STy SEEE PSR TEAEE) Bl TR i of s
ocdasidedllytoa t]wcﬁ&e&rotfndmn‘m@@, tather then adymesri ¢ di armnd I ayer

;J ﬁgﬂa&g‘%{ahg gggattegcr%n R E)lr&)gg(ﬁ%lﬁ gp i agulflfa e elt b%% dg & datfl%r coupling
theREMRDARGRT 1a§lert m‘%lceilﬂeth@ﬁfbmrdﬁe &ubé ﬁﬁlﬁbdlbsfofemmgﬁmg of the semiconductor
i ncreasin

he strength_of the hra ond betwe
Layel s doeibecpere. dinen preasdlitsutseheaeinyihih m@m&&q ﬁ’éfﬁf%e intermediate
layglf of &%lgc{n aét kﬁé}v B duBttrard &ann@éljoﬂ%dqg Sthé @Mv@h @f448 Qubkequent to

non- car hg material for the nol
foremtiompbthe \M:rewomdmetonﬂﬂyar jrsl o d@ﬁlﬁescfépﬁplﬁeThQ)P%ﬁlﬂéaf choice of order of

mat er i.al ch as
o A SR bR R p Rl onyenonge, sength of
thedhyle®, peagistingeduigiiaur biyda) dndnﬂwmtee pl aced on the gr owt h
surface of the a am c sequent
S b Pl MG I 2F AlaRoRh s P SRbop B OV ry frgier hing vapor
defRRA M MniqResPNBRSIBANS RGRE BEhftetAREMithe @famodd thyer has been formed and
optionally vacuum in or der to braze the diapmond |a

remeye fremdhdyneld & form p ponsplideted daysrnideited thigkaessp fipneasng ,the diamond
12131%’1t }ngzgg fid nédth%te{j{h@rag 1&0?36? kheARMia v, RSinS A6A- lvé’por techniques, as are

ternativel device surfacé of
knmzhy nathe art off ool ﬂalay:emomyl c@@opcﬂa@@@dln@ggﬁhprsqsp@t of the invention, such

thi SSI n tﬁlge{ ]f%lg(i%gwﬂl%j %Wn{apa? glam Fxé % s‘Xlé %18@% %Q)lcyyl otr thé‘ it has been

removed (e.g. by dissolution in acid or KOH).
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the pressing surface to the dianond | ayer, such as an

aerosol containing boron nitride. The braze foil may
woOhers/ibzspl aced agai nst the grow h side of thepratysa05016884

di anond | ayer by carefully flattening the curved

di anond | ayer followed by pressing the substrate

against .the hraze.foil. and br.azi :

GoaePPHRE S0 8P TONHEET S PRE E B R Sponty o poron
thelR6f, HIQB (D lustRkes b @mBatlith 612 witeleth theentibamold iremdvedito brgose the device

damagi ng the adynam c _di anpond. | ayer.  The devic )
e e o L, | e e e cancer s
canrbgs.,éﬂ%éd %fn’? %'cfidnﬂbnﬁ@ﬁ@ﬁusixt@ﬁﬁ’?/ infecktnts@sut@ble F& Géthé ek the particular

achi'eve the necessary 'snoot i ni sh. Any such
subptatdesftvinn ghigh theimbld and mupkggtion eahanser layepas Bhrigated. dp gug aspect of the
ol A0IRLRO ' BEmARN AR bS dissoluti
ey ARG R A SRR 0 R50: B ARLRINLS15 o
thedeof witnadd 6102 iakesodutivntshehsas KIGH er tei tldsera etnbingr & anothgf aspect, the mold

coupl ing the sem.conduct or er.. Typically, .the.. .
eS8 12 ST B b BUEL R i o mechicn
pol BNk C Bl ehdther lageel, tiRSdle 841 ehegloddddien thdaiumwed layasusing a heat or

di scussed herein, if the nold is used to for he, .
coldl reatmpmt ugh s 4 @Wpe for meléing ths Hm%pbllqul%g,lgpgentfggeéeezmg and crumbling

the ﬁjff){l;ds th Qhﬁthgtaeﬂp%?, s ;@kéf‘i@g oftRe PR FRHPAL Biambhd BE® due to heating or cooling
Su or

sequent to tion of the sem conductor |ayer and
mapbe oherelyrassulirdidiféament teana) axnansion propesties hesvesn theradd mferial and the
d.for(gin%.individual | ayers can depend on processing
iapgpd MA%EaL i ons such as convenience, strength of the
| ayBIragcorfdn@e @xthshd ergbodipnénd Misrvn indRIGUID), asethitdndudtorklayer 206 can be

In one aspect, nultiple | ayers,.of di.ano be
conpegga e OB G B Vg AR USSP Ao By pgfonductorayercan
co BRh PR ik frovibiRE diRbigted &anPpbth@rmdtérel buliable &r construction ofa

Il amond | ayer has been fornmed and renoved fromthe o1 b
partipitlet degicp dhepgon. dbsaethergpest of tgf,éqvegtpond &he; sepygponductor material can be
i i i {oREntfl] BIERAR N SYSEatidR e hR tal defects,
obipitbd 05 Singl oL AOF S g%@?f tion of t%al o feqtls crystal de
andipionigle adrigly elpctromeeldniriab cewling &cter.e The singlei anystah dngef carppe typically

B BR0 Sl AR SRR, 4 BB et ity
a sithalentWhiolver ddiet ittt altandirgmbn@rhalyfeom iusing vepdr deppsitioe. Also, this
nold, or after it has heen Le ved %e.%wt b%gaé/ +ond-containin
eligingtes FRRCPHA TGEATINE Pitialerpyt rﬁgglsr?aﬁ“ GBI PR Pl PP &
AR e hBRiteAld re nol d can be renoved or only a
portion thereof. FIG 3C illustrates an enbodi nent

wheFeihor,t diditionli compenenis pan beefrsmed) upen Eiepragesed flgvice surface of the
di d ohl BSers lﬂtre; rgfilgva% %PtPQ Inofdlb ﬁld%q?lgﬁ{gh%nﬂfn@é%gr rayer Tl?eQQpes of devices

8 ief'd andl or optronal nucleation enhancer |ayer can
whixh @ perfairidtetl rusime ttheeprotaasof thel pagsent igwdntign arpyany device for which an

nechani s uitabl.e for renmoving the i I .
oSO T R oo TSP e e s govies or o
prds@it @lvehtfonlcalbd inadrpslated midnioasRabnio Hetites syrhes dnt not limited to, logic

invention, the_nold can be chennﬁagt%%rennved fron1%he d oth
chigh.anemery sy, HEMtInigng Siiet Pén Wifeledd PPN HT PRy ane oher
selIRSSaS Rt ULiOR. Sl ASEGH QY arPWilPleasdireahe PotBitial hdvantages of SOD

another aspect, the nold can be physically renoved .
de¥iresmftieepreieatripmentionyed thefrmtheds Aypihichisyclydqvice pashe ipgprporated into

or chani cal [ shi i ionifi
e e e
adPdiddge O maRlagplicatiatsvénidh re@iire h verg smodthidevirs gurfage, isthatbpeagse little orno

de{girp]eg a%:%"@ac gnirllgl i(s:I Hel:cgssgllyta%tgggrplmfir?gr thé rrngl%,z thd! Iglmab%g of variations, microcracks
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the nold. In a further aspect, separation of the nold
fromthe dianond | ayer due toheating or cooling may be
woroBig2m4resul t of different thermal expansi ORCT/US2005/016884
properties between the nold material and the di anond
material. In accordance with %he enbodi ment shown in
FIG 3D, a sem conductor |a 206 Led t
or e ulirl are SeHsphRESUSH Bagiinipfis S&M&%&e&"ﬁﬁﬁ’ﬁ glﬂfl‘&%{f The reduced
incil@fke of D§i%16H8, FRAAUGIErobANIon G U REBIrRE gRAYy éhaddethe quality of
material s preV|oust di scussed or any other materi al
the Sinalpagstuet. Forthassrmicondicias Aeviges ands faafueas cay bedeimed gn the semiconductor
lay&tarhéal{hglo & uit?he%ﬁ]é) M st F&?s%ﬁss%{ hérEl drrﬁ{es dr@c@ 'stebg‘ Qccording to known
ACongductor m er| can tained froma single
senﬁcgtﬂtlabr fiabwdpation wcloniges. t o control the crystal

o.r Iggp%}q%{_}lggo [ edi(ﬁ %{l%f’s%ﬁazlﬁ A ﬁlfa Cr)tslsr te a dﬂ?ﬁ ecgésler ﬁilg g90wth surface can
mo§tr 1S tyabquire @ekishaabride to soppleay theyseftﬂcfdﬁliﬁﬁbt(ﬁrr loyer.a m)I t en

uid rather_than the va hase. Further ¢

3 | e 4 (tgh 4CTResmie peibenf SRR poerigtint Vs p{jeast a portion o

thelnfOMELs I%ﬁB ggce fbcf&ttﬁepfayér ke SOYHedcs. HIOT MR tiukfiRE8 Simic diamond

vapor sition. this elimnates concerns

layclél@é tfau‘mng omthie ﬂmmmfgqe@\m pif aomoldl R20. SerrbstEriiticcan bt feyraqd or attached
nmond CR

o oIS SR Lol U DRI st o oot o

portiof 6Rille bt t he exposed device surface of the dlanDnd

Iay r after nd nucl eat i

enh ﬁ%)é)yvnp 5@ Hgftﬁﬁlgg]gl ZEaﬁaélr{)?ﬁ%%e% 6? a i Vetegénsne&) hlckﬂess shown by line
21 PTG I ates tlibﬂS(‘)Ig déhe aﬁ?ﬁEﬁs\ﬁal Oﬂ;1 a foftéon@if égemdld. Insuch 1nstances, the

i nvention are any evice for Icn an a
portign 9 thegmold e ehtsmatis gcaes B ribtegial Bt ?ﬁ%ﬁ %&lsﬁ%ga WoeGn order to
prcldaé/ €] finidik gggaacgﬁ}ﬁ'epﬁése%fnrcﬁrﬁﬁaﬂé@@%?mmé LY 60, RNoukAde ffface of the

I ' ncor por at to various el ectronic devices such as,
moﬂwmam bt polished ekhered th pyivideaiiepissd confignationtes thiglmess thejpfore, if such

di odes
o S 5 tor S 18 AR DGO MGy, e ot can
thifikeld Ibly @Einding, o Hshad, ovéHemidatig exgifing & thé éesped thivtkinesks.
advant ages of S deV|ce of, t% ﬁrese |nv fiourati
ChelnReoRe e ARPERsa BeTIquOR e T BrpFap by oeuaton

reduﬁE(P to/ROIRES: @Mﬁ@ ﬁ@w&“ C‘theaiﬁedd%iﬁlﬁleﬁﬁlﬂbkrﬂﬁbe@nah@@te@ fthan about 1
ot her sem conduct or devi ces. One S|gn|f|Cant adv

millimetayayd dyFpmic €EcHs aan Rerareater F}é‘& @bew Sanifliapejers Ny gp ﬁglcﬂtlona?aspect the

ougl%\é fs&r?ac§ yr ‘E‘hﬁ ‘ftﬁ‘)ld éaﬁ vk B@lﬁshp@&asﬂa%d kd hdve g cQﬁﬁgﬂ@ati‘aﬁ Yéqﬁﬁed to produce a
I S necessar fter renDV|ng

sp@ﬂ[ocﬂevmhelnralfurﬂer aapf:ctvthq: maldlnwsbe pdﬂﬂ)ﬁ@@lﬁh@ﬂ@é o & 1a¥@ ipees thickness

of :i\%ﬁl Elﬁaé‘ﬁ%bggf ?g‘ﬁfer%{n%%f e e(% ty 4 Iug 3‘&‘4 ;ﬁ1r1]c§<|ﬂ en CA(}; Be? lek than about 0.1

mividfdeet.i ons, i ncl udi ng n1crocracks on the devi ce
surface greatly enhances the

pr ofLRE. enqbathrﬁzé‘g, the WBH@P ual ét@%% a&%&o{)ﬁi}sg %!9 the semiconductor
layef % WHi€ Sask, Qﬁb 85sfo0 Eﬂm%gﬁﬂe $3Rarsie Miaadnd WS ti0Mmdlcayding a semlconductor

ei'ther sinmultaneousS wt steps di scussed herein or
laysepapchieyed simplansoedy. i e qemlq@n@mréaéﬁﬁ ig magtew plthe mold. Examples

of Sl.?g £ G34d Bﬁeﬁﬁ? ﬁﬂfcﬁ‘ Saiso%ljilgﬁs'}ﬂé éeﬁ@éo}{du&otﬂ By Shthde @t are not limited
SO Serve as s rate. I'n this case, "'the growh

to Ssm]ltcfoﬁ,c dlicancarndd, ghilikel arsensglgugallbum witriddi ahgmpum ontridey and composites

%pllng t he sem conductor layer. FIGs. 4A through 4C

??1ustrate anot her alternati ve enbodi ment wherein at

| east artnlie@ativedmtdbiment, the intermediate layer can be provided by providing a mold of

suitable material and then removing only portions of the mold necessary, as discussed above, before
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the nold is left in place to forma layer of the SOD
device. FIG 4A illustrates an adynam c di anond | ayer
waQdosfiozased on the device surface 212 of a npl dC2282008016884
substrate 214 can be fornmed or attached as di scussed
previously. Alternatively, the substrate can be
Iached subse 0 re rti
PR oot ot oer e Oppienafi B B3edfle Bivet R e fyrmed after
rmh&maapﬁ@g@kprn1ned t hi ckness shownby line 218. FIG 4C
illustrates the SOD device afterrenoval of a portion

of Mélﬁﬁﬁqﬂd the mald e3n henraptialy semoverl do FEIORT glrieast 2 ppion of the device

fcglgr HRBbASDER VB Siné pri 16 HrAdvim2d borfibn bhhe mold to aid in
nlshed evice. In order to produce a finished

prcpfacbnwmpchanudrsupm Havreven ifembyrostionsiof; thaneld arggemeed, the remaining
€. 0 Sld

mattehnal ot l}e moeld cgn 89)%’?(16 dsfug%cquezxa g@gﬁ? :]gié}r(% Itcg % dg&? Ql?ﬁ (%l? e]ommg of the

subd&efe@ftﬁf E‘hlslafterﬁam/h cmjfddehﬂablerfmtprb@eﬂmmnmmﬁmshmﬂher reasons such as

forﬁ%ilggrrnaltéiglebg%f:éﬁaiﬁ I'ra1 Iél%al%l)procgﬁ%:] !ﬂ%mq?%lao cg%l ll?%}/ca&be coupled to the device
suFRRB My Gatnlit @ik 68hidendubtot RGerdS least tiddxpkitapdrtiohs oPIRe device surface.
aspect, the thickness of the original nold may _be any
Alteragkeibga InsprmiediafeilgioF eanibe FPrmed o RoseRopiiRe 61 e devie surface and
the?ﬂﬁé: Eeflﬂlgo AGUbL lgyer [9GeR f&ﬂ@& &1 N8Bl dA KRR S If &h RBbodiments, the
reater an a Ineter and in sone as ects
sema;nncblstog arehﬁrelutemdmtedmcstcagbq@m@@wmog deppsitiem brazing, gluing, or other
addlt a as urface of
ko {18l COF PRI ATED TaassanPF Buiteq o frPElGoRa:
t 0 BomEBOD dcviee atifiteca d@w dfdntelmedintd matelialr lasype atpect dfethe present
nmol.d may, be oIJshed or sgﬁgmg into a Ia er haye

inyeRiei Addis TEPMeits FYes Renus it QB R 6 TR0 flgP i furface of the
difasR@ % yer. 1 8nd BhEJRESS oNBY pliSent BSSntioh M 1ﬂt@ﬂxhgdla@e Thyer can be placed on
m crorreter. In one enmbodi nent, the nol d can conpris
theyintesfaon Sufase tRaisF do feErwing dheadiamped Sups theiaic i rsuplay@bodlments the
int etdpdlteé fe? Sar co&ﬁgsesatrﬁﬂ i} t)vhﬁfl %%ﬂzﬂ)lé %%&%H&Mnﬁ formation of diamond
iamond 1ayer a coup ing a sem conductor layer are
thaxedni. 8uis darsalmhetealmouﬁiy;fpnnmga nucketiaemhawinglaeoas dh%ymd previously.

f I
Bynxietp‘g?l{l t%tlztyﬁr 8%%1&3{1% H% grpoc%ﬂg%r%féﬁ %nd %gllltgl?l‘? ? gld interface is

the
sem conduc
rethAYE bn It Hé@6itedbibterragdiate) Qyer. | The 8d1d, or aSpOl'ticﬂ:lOtﬂiereof can be removed
silicon carbide, galliumarseni.de, aII|un1n|tr| e,
SubeGHATh e PR T 810vaRGE APRFIEHE LempblRes odpryoipne the subsirate o the
grh SRkl ve enbodi ment, the internediate |ayer can be
prOV|ded by providing a nold of suitable material and
t hedliemntivalngn itsopediaie layerven b attaphed fithe devieesygenepf thediamond layer

t
ft?%tééé I?l%@ﬁ g 1;62{2)9&? &?E&lﬁ% ﬁ}%%‘c%ﬁgte 1?}%1‘ §a%g;'e g}tﬂﬁg ré‘c‘i;ogﬁo t}éeadrclsvwe surface
of e diaaromne dhyan‘ dr ethervasapramn. (ﬁuch methodd of depadding imatesik] on,a didneond surface
fr%l? ?quﬁp e g gleh Ig{a}lﬁ!)\lg%to;tﬁ ]gﬂec{ W%i Su?lg, glst {4@%,& or sputtering on a
heSted SiUsBALE. (Sﬁﬂsegﬁént Béa &datRiehtd cat Be GOAQY iphgluce GREfL @FsAf and lattice
the nold to aid.in providing nechani cal support.
strpgipisiitably for pparficigrembediEeat the nold are renoved, the
r el O MGrndBS Snitdbinih d% TRLA SRR, R¥af e &%ﬁlé ﬁ)' u@J‘J single crystal

support in order to allow’'subsequent joining of
of substantial thickness. Typical single crystals are grown as ingots which are then cut for use in

various devices. Additionally, in one aspect of the present invention, the single crystals can be

optionally coated with a carbide former.
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substrate later. This alternative can be desirable for

processi ng conveni ence or other reasons such as
woaoosingesmul ti pl e devices in a single process. PTIHAIS2005/016884

sem conductor | ayer can be coupled to the device

surface by formng the sen1c?pductor Iayer on at | east

t he exposed portions of the degyvice su
Al tHEOWEXED Mcgprda&lﬁe VHR 8?‘?@8?059%%? Bvéqn 1&15?111 188 tP ese sméle cwstal blanks

can'b@ BorREPRIBIIRNRE birRRS ofthie difBorklENyee 6s1§gﬂnf1ﬂt€eethﬁm@ei dfeonding material.
he sem conductor |layer is then forned

Pnpntoéqon@l@jg Witk t]pea@gyrce sprfacey fhp singls SHSHRR mogld ‘t{emé)%shed to a smooth finish
hav%n}%rg s%ﬁg%l{glté%&)esg Wl&lrls %ggioacfuﬁ(lﬂrﬁ%)fﬁgr&ng t@ﬁgg@sﬁfgﬁeﬂle surface
rougmtem@iﬁ depemd on ﬂlepmtafded fiod dawéaee d{owewtrémesomayw% a gafacpoughness of

less tgvgs 8&%% %Ee?e alﬁ%{%%ﬁ,tha s(?r%}glg,ﬁg{% ?éjstupllﬂli %uﬁsequently,

an H{rE 880 Iayérfb\fﬁﬂﬁdlﬂg'lmatanil ok be Iibtcﬁlmmldjy&bmlhgy myemﬁ fbotxding material on
pl aced In contact with th ot h ﬂ$V|ce Sut S% %} toseth
et PHSROWEATecy e SRk SR H HED BT YHELIp P apoes together in
ordlﬁncg Féeocﬂe bd%ﬂlng MyBr iR Rhedd B 1ds8¥Rh a‘&ﬁf‘l Rerd ad 9ﬂafeﬁﬁbly fa€s than about
Intertace surfacé prior to grow ng e di appnd | ayer,
10 bdrenetsrs. (i.brondue fﬁv‘embbdliﬂﬁ@iht leebqnﬁtné AREIdh ey Pa%‘ilse an organic
SN ! agil 8r (ervo, W, M fu
bmﬁ?fcs}l 0T QR 3’ TEH% &%Q %1 ?%aﬁ%rﬁ%}fdasri}%ﬁ Fl:lh%r eron T?n s c gnor mixtures
thefbf dn lﬂe: casehefacedtiveymétal; thie meptad map bt exattersd ov alsdhes iheglevice surface or

| ayer, as dis sse revi ou y.. depao
they i B e e R RO HEAT e QU 101, B Chel and vacuum
corlditonS0A GhdsBhRh biae ﬂndkﬁes@@t b B@ﬂlrigrmdtd'mal idlmpestabledt higher temperatures.

internedi ate layer. The npld, or a t|o

Fog grpmpde, Hwiasl 9x¥ b)@é@‘a walk fallta&,’cep}p@ragir Oy a 3}1&%0%3 tl%v%ever at ultra
thi ﬁrx&%ggsgs ﬁxls %H??rgreﬁl%g LtrGHAH: Qi ghkPleRipBanidie miwhsd S8Deddvives do not

Alternatively, an i nt er medi at e
reqhasythe seme d@geeamftsggm]d ag in meshanien) pprdicatinns g dBetgfors, fhese thin layers of

botﬁﬁr@ ?Iéqlsﬁ%aful’&% le for SHﬁderW:leg TI% bofrdHa b C;.I;’Mﬂérpﬁ?! éré(und and polished

ayer can e sputtere onto
to A8\desifd ShiciRaLe. gflestshl&ndlbautdr}dn iratjaecase pf aoS@@rdwse

grown. Such d deposi ti

O Oty B2 SO B SRS DBk S i s ot
hatilPSEnRKhdel s8adeAnd Bewplan3BIANASiSNERd 1)éDon e mterface surface using a

sputtering on a heated substrate. Subsequent

vapar deftominn teckgio & BUAETEIGIELARE be lé%qﬂffuceupéwgﬁmgf%% surface of
theleam%llg gélﬁagoﬂ?tléﬂ)’ele $iH 181 @n " erﬁo@arﬁﬁr&% er left in place for use as the

n-an alternative enb |nent of the
sutptreise nAdtﬂltlmmﬂiw am inteimedigeh &aysiu panab¢ dompdyere ﬂ?? giom surface. The

serellcéﬁuaﬁogﬁgert &2 ﬁtfgal edtotﬂltlge & dha-{-%;l%ée? a? t?’dn'ag#, %%e og;rowth surface of

theltfifindrd IWRE bl pdHsted @tior té\ddllpﬂllng l.'t&l semiconductonayarsthaeto. of
the_present invention e .sin tals. c be
opt HERa s ateaneaii SOR deuirs P e PRrarE ol RSy gan boa vaterof

suﬁ’i%féﬁtr SRS Brotiden@fifle 8OPEdiced fréh @ shpRSRIRT pkd’(b\(l@ﬂi i@ee the adynamic
these single crystal blanks can be bonded to th

dmtemrl tresugoaoehofemispaderterpivaiorngde nd e fstae i§Iqinegs the larger wafer

preciisdr ca%yl?e SL%%R’?&QIIHQ 1?1{&1 ﬁﬂlhla$ODP&e'vREs t @réﬂﬁé’lﬁl‘ynﬁle%&ﬁal expansion
3H devi Ce surface e single crystal shoul

coﬂ’ﬁblleﬁtb] efitht dlaamdmayeharﬁu thé mhldree suficiently diffaed tcv wg%mérgﬁon of the

to th
laygﬁr %glé ty;%%@?r ga}afpégtgerf? 8&%‘ ﬁ]ﬁ %Igég FC\SNpITHﬂ egp%% IS'] %C%ng (i‘%%WCVeI' economic mass

prodab@iifetaing adquilavihsesuciriovyapdients ibe fomred onasafsrs aad then cut from the

surface roughness  of
wafers. Additionally, wafer sizes are commonly up to 6 inches and newer processes utilize wafer
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| ess than about one nanoneter, preferably |ess than

about 5 angstrons, canbe suitable. Subsequently, an
wahoosaz2eisin | ayer of bonding material may be prodwsems/016884

by formng a | ayer of bonding material on either the

devi ce surface or the snooth_blank surface and then

pressing the two surfaces toa%t er in order to redu ce blem
sizes hES erdAdnahgs acasper Thus: thedilferen¢egn fhewaal CRRARSIR BIFPmERHT %fFa jf proble

| ess than about 10 nanoneters (i.e

asﬂ%ﬂ?ﬂ?f&%@&ﬁ%% ecul es thick). The bonding material_may

co ﬁlihbreﬁ&e amaqgo@ame (Wlﬂil anetber asprsholAke pipseBLBYGRtiOR. SwaY g‘iﬁ’@"es may be

VA et T area

rorepd e s o fia e el formlariahrch cutuilyided
defifes Dburfivy cdi&slsq:mdingeds &dlngh SORd¢her Thegrabayed way buformedby etching,

or the snoath bl ank rf.ace and.then
cuttingeOTHIK g’ghe%lﬁlpyvg d:rée dﬁl@gfl& o Hltvglgcll}%{en 1a% %e% 1 ?&%h&%e% hereon the
o&xh:@ 8& tdHnkh thethdld hidd 1§d§£t@ﬂ1% @fermilRepdnsionlt dﬂ@rdﬁaésedi ¢aah grid area. Thus,

Isnore stable at higher tenperatures., For exa
as thepdld apolegybseguert frdfle §paF Japosiagn Pragess @ﬁﬁ%ﬂtf&ftt?ﬂing h fpglslds limited by

the alagll(ﬁld 8%%8196(& in Elg 6§Es. %r éﬂJaIn‘i)ﬁ 5 Bhfle tReKAGSSI8&TiE NBIAO; mold can

ong at higher tenperatures. Further,
havS(ﬂDtod'am |tms thet Ghem')al comtpatioreofidfaenond miserienghpgiremn abqut 80{tjiGepending
% ni ca gﬁgllcatlons Therefore, these thin
0“189@?@ 5HH B'%iterials are suitable for SOD
devA gisugh the grod ostaies bbby degthaiidheidthivee glrmnltmmbadﬁment utilizes grooves
B oot AT b U F P oLy oy b

me%lgg el e (ﬁ@éfd &R fsutnerodl@s 6!, didiviatsciberCetitntienl femhmgd etc. One
roviding a nold having an interface su

advgm@w ofgsianthintyethod vehesinfhe meld 1agely P@ﬂalmémPYﬁdg?l?ddECé’me"ed into the
Lvigs & e desired thickness of th
tind g 8GR e Y RO brodRRAR RS Rt G AR ANo o desirod thickness of the

sengﬁ(m&hb’tosluyefr anatenﬁeduzheelami yathorigh this @n@mgﬂuug@, dior expmpleyipe grold would
can

be pﬁ%e cg' a 5%1{ Cﬂl&fgll {gn 5 dfg}‘l%ﬂ n<li eifter 01 g :Ji nglgtéa{tgtrol Ma}gc;v@g gllx’]rface ofthe

adyR8m{cahyee dheQﬁolH lRen l&r@hﬁﬁbdsmﬁhhe elamafhthdepose&mﬂm gigovasris exposed. In
| ayer can then be forned on. t he |n% gnef e |l ayer.
thls(mﬂ?@ﬁa‘mt yhe fepaingregielA matrripbis gsedrn fhydt b 1ayer

¢ anFlB’ﬁleﬁ Qe RBf opéﬁpggedt&an%ﬁ Rhh POddidred s airze itklediiual resistance (as
| ayer thereto. In order to mass produce the SOD

dladmud aede@ﬁcﬂllhenqy}a@gg:)mcrc}shﬂ@mqhé‘rﬁng s acerp|lhe elgﬁrlﬁaé rglstance can be

mea%l\;ef Caecgos? ?‘%Hngr%ya%r ift blzd% {o%ﬁlﬁtgfg%%ggs‘,rmutaﬂf’{nﬁfo%g:ﬁuckness Thus, for

exa’:lﬁbmafﬂl@elébtm”ﬁbmdsfaﬁqeemcmasesgluspwpprttoh@ely enmpresiigéthgwafer, force canbe
| ayer forme nd. t he, subst.r Sj. ol er,

incigtf o HREE e B P L RUB O B PABT Tl o o Sag  ide e

unf&¥d B of He@eH6 B Helps td dheurt HexifvRh tlﬁmeers of s&mlconductor material across the
coefficients of the dianond Iay %g({he nol terial and

enting fefaifer iPEQFEYSYT- RPthereopwpnants @3 l}?é = }o&he %efmi:(ﬁlguctor material an

ﬁn%gl?é@l(a% gl@télais%aﬁ ¥PlaGbd tl‘let@&{ The Qﬁl@ltﬂeeﬁbs@éﬁ fhe@Be SdpBAated by cutting

|neters acr oss, however econoni c nass
usmg ticlosert teolmigen 6y prbiuge tiecfirial deviceh ahichuedy thesvRsdneyRagatpdinto various
fers. and th t bout 0.5
pr(}gglatlst ?\Hﬁ%ﬂ 1mens 1 Cap,va Séﬂ? éle%%%]%ntﬁ*?ﬁoﬁé@gﬁfgﬁmal}ynhgvz % ou mm
totalNEiclies R;Vhlafeﬂﬁﬁs seeaacaﬂduétmzleyen/aﬁcbdmmzmhlayﬂr ag@ uprto about 30 pm.

i nches across, t he fferenc
e pAAC BT TR G P ETEPoLPHEE IR AL EPRGe g serayis old 2 CVD
didn IS ASER matbledl &f Rp&ited I (REGO6ERNSEitablet (VA Pasive lmatenals include any

aspect of the present invention, small oves
mater?al on which d1am01rl)d does not form under CVD conditions gucg as coppet, s1 sy lver, Si0,, Al O3,
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formed on the interface surface of the nold. The

grooves forma grid wherein each subdivi ded area
wdebisnexsa surface corresponding to a single SEDI/US2005/016884

devi ce. The grooves may be forned by etching, cutting,

or any ot her known net hod. ,diranond, or internediate

mat er.i al i.s deposited thereon th
s e o e DR PR b sive i
%ftl%r EVDYSode® ERBEnAlldfoah @tthe Titeiface asifach unit dn ¢ixoC¥D passive
sequent to the vapor de803|t|on roc

SS
maietink Fabiewios tsrcomRistiappLih SOPIdYeedhe Q}ﬂé\mfﬁl&e material may be
reng)%p@ §§, It:lcqﬁl diSQOlLIFH?l ' RQMEcal E&Ee e’FﬁWL@aﬂoﬁ‘ o8 kRGir&sent invention makes
crystal piezoelectric LiNdO nold can have up to five
sephiatiegstht lrrehvtld;enl dafices ftrthe wilgnprofurshir 5eh s RI@anseSHinch g§o cutting of

about
aingp R R sh 16 PO TR A WL PP oyt RAEARR in g patem which
corasRporidh dhhdloialaal@m]’ @atices whiholitifernting igrodvez ésthg swiaee sf the mold.
haV|ng a wi dth and a depth of about 1 mmto about 10
nm EXARPIEY ef erabl y about 5 nm Any suitabl e nethod can

be %ﬂ)'lip form such grooves, e.g., dianond scriber,
chemcal etchi n%dé)etc One advantage of using this

ot ho0 wrediemeionty. & hiplssibioyvaga s BaTisyed t8 Aot Bge toasfpess ofless
thah? ‘ft?r{] Bl?sﬂed :ﬁltrﬁci) 2 thdniBatcEMishfR)a disndnll %nﬂe’f‘ﬁoﬁéeﬁfdhmes to form
OOVG can osen to correspond
scratelsds rabahtt?humldeassTbeﬁ sﬁlhm walhi wondoe plaeged m;p@rultgarsomc bath containing
ace!ég%tgﬁ{s gﬁe?sfgg mﬁ%%{ %(ﬁil%gcg éq{]rrrlg% 'e}if? 'trgatl%gﬁt tﬁ%flﬂéorn%gafer R a thin layer
of EIEardUuiimendatitldsatmainidg ah lﬂ&rgodls}md rsgrfa:es (Tbs sitiadrewafer was then
the growth surface of the adynam. c | r he ca
plai PR L SERE RGN HPHBE T TR eP g bRy drogen

40 kctr. EXRAS 86hditldas RteSmARRRAEA MR Rbout!30 ol @irihiz Rehi¢hd diamond film was
material Is used in the final product. Further, the

demgerdete aboutésﬁp@s sthiskegyendhedipmprd enated silisen pofen Wap ge@flqvad from the
Lu)n%&gﬂ SLeRS aal%qullrﬁ R e §nd§d) g%ﬁ 'tfﬁcﬁéngs)é was brazed to the
ng) “acr oss t po i shing surface.

grcﬁhb Qﬂcf d>ﬁ‘tm disreaidstsmg MECRAOBRAE I asiid e ocC & ﬂZ)msmlde gnder a vacuum at 10”

wafer in order to tlna
Lljﬁlsﬁlﬂff)(?l}ﬁu SpRLeas l%oun?g abadt é #FW 1clllcnef=sts P#éé éﬂnlngnd deposited in the
scr@dcﬁé'étaﬁ b gaide EMmbintaBNGRloiEY G3SiRGingI Ty dik@ntonaiaioall ywadd can then be
one side of the wafer, force canbe increase to

further progeseediip Erpamy SRR of SEmiFYBEaT devigesthgreon e
onEgéntlI? c8ide of the wafer. As a guide, the uniform

he grooves helps to ensure a uniform
t hi Eheess pofcessaves Edload eson Fsaraplp hiexerpt the §ingyien disl i peplaced by PVD
cursor. O her conponents can then be attached
Spl%%ret%mlpsgim conductor material and final packaging
mat 8xkamapls 3can be | ayered thereon. The final devices

can then be separated by. cut.ti ng .usin

e AriOf R e b eEm HsE P gtors s R sy angipes oftes
thadd@ |inf CTHeRAIcEA Refel ﬂﬁﬁh&%&d@&l f aﬁruﬁﬁhd&{lsbatbpédnmug@acetone and dispersed

di nensi ons can vagé devi ce di nensjons c

migxppisizad Hipmead éneth fterdrasmi*ﬁw tthg sificqnvaigad e thin-layss;of micron-sized
di%%%&?)@l%%féﬁ?n&hﬁﬂlﬁé oh ‘?ﬁé?oh%q sHFARDNHe kYS! waleLwHPihb® placed in a hot

n anot h vari ation of the above nethod

filashént BVt sybterndsvige arwatmesiibaretoff é%emﬂ@aw andhpsilance bydgen at 40 torr. These

o AR PR PV S P SRS BB oo

30Wth ¢1hthﬁ:bkﬁémn d'he desnandtcodted mmumd\eatfex@s/ia eoodd fromshesU¥P system. A
as c op Si 2, Al hi t d .

tungstep G}S a\tnpgeq, @fmmé&ﬁgﬁéqr ap%(g? @ﬁﬁ%f]?ﬁ Wa@ﬁfs?egfq%m@ @aowth side of the

CVvD di anond- passive materi al .
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During the CVD process dianond will format the

interface surface but not on the CVD passive nmaterial.
weéabdsaee2sg t he conpl etion of the SOD devi ces tReTASm05/016884

the CVD passive material nmay be renoved by acid

di ssol ution or nechanical forge. This variation of the

.present | ' Kk rating. the.indlvi -5 s
cifpsggage NGROBREZIATEri00F T2 i s Aock Eloblifaflo o Thesitcon
suBstia&ewiOthenl tbmplgtedf rethoastd byl dissolviag tn mewt coiveytedted sodium hydroxide

anot her alternative a CvVDpassjye erigl is deposite .
sofufior, Pl %@Pwdm@@débﬁf%%iﬂa@x @%ﬁ@i 33 o Sy vex o7 alumimum
niﬁjiﬁ%l W& E@Msﬁéﬁoﬁjs'ném B AGe @@gﬁﬁeds AndlitRd $H afudGiBuR frarkdten a nitrogen

mol d. anples Exanple 1 A 100 nm di aneter by 0.6nm )
atthdspbére whder easnuma ke depagitep aliiniatnitride wasfowridde align preferentially with the

roughn of l.es ] Olyi f 1 itrid
vapah GRS EPRPE bl B iy e P sBHEPRlor 26 AHum it
wisitit@siep&sitbdfonfost kas ObekevieboTlie ROMwafte e thdihke Mithérgoecessed to form

waf e was Lhe%g Iq&;d %&.an ul trasoni ¢ bath contai ni ng
any BEPBH O STYCHB PR FEHHEFEN- si zed di anpond fi nes.

Af t eahpeat ment, the silicon wafer had a thin layer of

m cron-si zed di anond particles remaining on,t

] he o
pol TR seme process evas TAlovsd| 3sdp Exaapler 3-\iEECHt Regln sl qfisilicon was
i ' ] iR 1AV 12D iRPladd SFARPRRTEN Riride layer.
oy R R R A 08 (158 TR Bhidelyer
condixtmples wer e mai ntai ned for about 30 hours, during
whi a dianmond fi d ' . '
i o Suté FRES yed tolHBE s I BESLDE T &Rt Rt elBBidk Raer was used
instedwy @ dilitsromafeh Fulid, ssikdoawaleh of the gahedimghsénsivas iheg beezed onto the

100, mm di apeter. and Q.5 mm t hi.ckn s brazed t
CYPaitpnd; HBe eatliymh arseds Bt s 119G Prr R BB B REe! Dot om

0C fscodide, Mid¥dhe SndeRERN tioht ¥hd abiR dREcribed arlanp@hdnis aldighly illustrative of

silicon substrate was then@%tound to_about 1

mm . .
the pirdikatienf thei nrgcinles rbiva PEREPE Sveaipn: INYIRREOUSROfidqEensfgd alternative
arl%nge%e%% rﬁagl bgﬁlex%eﬂ'gg) tﬂd)?é JQledid ﬂﬁﬁ o withdu AL AGting ¥ the spirit and scope of

sitficon o anond-waf er can then be further processed
tht @rdsentnnemmyiomunt éke afpesdsdi daimdierre drtendied ite sgvar raele aredifications and
s SR Bt TP B S P TR D O R e By Aliaflculrity and
desilUtd e6edctioan@ih ethat EX g3kly3dedmka Opnbed itRnmmbsr pbetical and preferred

0.6mm thick silicon wafer was polished o a surface
emlﬁﬁ@mpé%%f the 1.nyeé1§1gn,t1h\§‘l} bf aﬁ?ﬁrenf-ﬁ%thggq c&eb(%n%ﬂ{élr H\/&E% art that numerous
mbAEMBhaGREdiE, BR Hét LHASKPR! FarRBSR i A, Hlafirid, 964, @i, function and

and di spersed m cron-sized dianond fines. After o
mgnmenbfreprrationhessenbly enhuseahey bhmadawithowi depayidng pm the principles and

m.cron: si i anond particles remaining on the
“B%ﬂ?%egﬁméﬁg gﬁe. The silicon wafer was then placed in

a hot filanment CVD system having an at nosphere of

1%ret hane and bal ance hydrogen at 40 torr. These

conditions were mai ntai ned for about 30 hours, during

whi ch a dianond filmwas deposited to about
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30 mMmin thickness. The dianond coated silicon wafer

was renoved fromthe CVD system A tungsten disk
wboavisng224 100 mm di aneter and 0.5 nm t hi cknessP@@aIS2005/016884

brazed to the growt h side of thedi anond using

NI CROBRAZ LM at 1005 OC for 12, mi nutes under a vacuum

5 torr. The silicon substrate was then

gi?&ﬁé—etely renmoved by dissolving in a hot concentrated
wWa&GE slenfey ay: oxi de sol uti on. The exposed di anond surface

was lightly polished and a 1 mm.thick |ayer of
L al udt FOHS R GipTeRR-damonfisy P 9BPHE %y PVD. The CVD

progess hodsheted an alumi numtarget in a nitrogen

at nrosphere under vacuum The deposited al um num i

ni t M) de wasdynemirddiemond gy o5rthe avhsiete BrYipe giderice praface distal to the
basghmﬁgéne (0002), i.e. in parallel with a silicon
surface. A sem conductor layer of galliumnitride was

t her) depasériechductof ayencawpl SO0 tikedeivise surfdse o BB digeond layer.

can then be further processed to form any nunber of

sem conduct or devi ces thereon. Exanple 4 The sane
2.Pr 0CEs AeVivd off @hilnOMEtheRn daitl fexAsakiectd, layx deqpuplad sting hieintermediate

crystal of silicon was deposited on,thg al.um'nun‘]{ﬁ,r‘fhr . rid
layfr orpers e R sRAFARCled TRTAdPe FURACRTRInG P AR P Fi dfpghromium nitride,
silidoh! Lifl&n! Afide, si’ﬁ%@%kxﬁle?tuﬁ@ﬁerﬁ@a@lﬁd@ Il mSnidide, fufst@dVaebide, boron

as I n Exanple 1, except a gallium arseni de wafer was |
nitrsle dlidmetddike carborm tuighten orelxhd eravm, taniplymehromiu; qnd gejaposites or alloys
mm%ffr of the sane di nensions was then brazed onto the

“di anond. The gal lium arseni de | ayer was then

polished to a thickness of about 5 nm O course, it

is to be understood that the above-descri.bed . .
3arréﬁﬁéﬁﬁﬁ?§FﬁP€’ AYRPTR P?%??V%“8¥E¥ﬂés§%%??é%?ﬁ8€“ﬂw‘hvwe
suphcd dr@hddibisidbRs. Of the present invention. Nunerous

nodi fications and alternative arrangenents may be

devi sed by those skilled in the art w thout departing
4fro nT“Herc‘l@Vi%)(g{claﬁm ANPhGR RS AhmbB Rk BSAMhickiRYEnl H3u@Mum to about

t he appended clains are i1 ntended to cover such
3modi fi cati ons and arrangenents. Thus, while the

present invention has been descri bed above with

particularity and detail in connection with what is
5.pr.esetdeyicelepstrith 1, oviaeein the subssbie pomptises almearhdr selected from the group

preferred enbodi nents of .the.inventjon, .it wll be. .
e foneon RIS ARt PSR et i ol i jom nitide, boron
nitHHEEE Mt IReintib S 8labO BSIyblldhehi) Sirdd@iunt) tintalah, dhidfitmaphlit@inum nitride,
variations in size, materials, shape, form function
Dhfidandecamepsiigs thefsef- at i on, assenbly and use may be made
wi t hout departing fromthe principles and concepts set
forth herein. CLAIMS What is clained is: 1. A
6.s e Benivice of clam- Id wamsindheldaviasds a Bghpmitihgdioda) a
substrate; b) an adynam c di anond | ayer on the
substrate having a device surface distal to the
7.5 UbsA htidd of making a semiconductor-on-diamond (SOD) device comprising the steps of:

a) providing a mold having an interface surface configured to inversely maich a
configuration intended for a device surface of the SOD device;

b) growing an adynamic diamond layer on the mold using a vapor deposition technique,
said adynamic diamond layer having a growth surface opposite the device surface;

c) removing at least a portion of the mold; and

d) coupling a semiconductor layer to the device surface of the adynamic diamond layer.
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c) a sem conductor |ayer coupled to the device surface
of the dianond |ayer. 2. The device of claim1,
wohersaizessai d sem conductor | ayer is coupl ed uBCTES2005/016884
internedi ate | ayer conprising a material selected from
the group consisting of alumgpumnitride, chrom um
nitride, silicon, silicon carbide, silicon nitride,
tungsten carbide, galliumnitride, tungsten carbide,
8. bor qie Mididdde, claihinanyevhdrein the mald kompridesagadnter selected from the group
mol ybdenum tanptal ym. chrom um .and. co i.tes or
coRTH ST LHE Bl H 1o08; UAFHB AT P Ipy O fAgtalugp granganese,
and EOEQREAUGTA6ys tRy&dr. 1 s formed directly on the device
surface of the dianond |ayer. 4. The device of claim
1, wherein said dianond | ayer has a thickness from
aboyt, . 9; BPYL Ring st ALY finAf el b1 1.
9'mher%télf%e %gtogﬁlg]g??’affu? cr:ggr?lp]?r?sén -SE A %rﬁoer 1sgl ected from
the group consisting of tungsten, silicon, silicon
carbjde, sili.con nitride, titanium.carhide | tani
10n; t rihg@ethod Pgﬁlall’ﬂ ?’r"i’}ﬁée,m %tf‘pa%f‘ﬁ s g“eerné?t;ld g()srfns tgﬂfeés'grgl,w%mucwr layer.
nol ybdenum zirconium tantalum chrom um al um num
nitride, DLC, and conpgsites_ thereof. 6. The device.of
lg| aiThe methgd of elpim 9.1yeherrar sterof tiingmg iﬂ@ﬂlge forps i Jrigrmg iate layer.
7. A nethod of making a sem conduct or-on-di anond ( SCD)
devi ce conprising the steps of: a) providing a nold |
12nav i Thg nethodmef elaina g.cvamin thestep of fanmnyrmedhe Boldriydydss pyposing at least a
P%%ﬁﬁ%ﬁﬁ%‘Fonfb%ﬁ& tion intended for a device surface of

VICe . . . .
evice; bB) grow ng an adynam c di anond | ayer

on the nold using a vapor deposition technique, said

adynam c di_apgnd | ayer .havi r.owt.h surface : .
155 ppOSF FEUEHA! T 2o BaF AP EhcoRRRI g T Egslpyg s ccomplished
byP@frhin® theQbmicBATIRL thyerdmtht thhstERLEXbbdRA partidANd NGV Gurface.

| ayer to the device surface of the adynanm c di anond

| ayer.8. The nmethod of claim 7, wherein the nold

1££ OB $R8h08 oFBIRED, WRLEA IR Uteh bRABUHING 1 QMR 0RO Bfidr BGccomplished
of tungsten, silicon, titanium chromum zirconi um

bynfotryiog emintermediate kiyennn theaxgased pertionef theglepise purésse gyd then forming the
aLIo¥s tﬁereofﬂl%mﬂﬁg mgﬁggpd of claim?7, further
SCEREPYET NG ot LS PER B AP hi ng the nol d. 10. The
met hod of claim?9, wherein step of thinning the nold
159" et S R i e TS SO eGP formine 3h Hermodiat
la%ré?toﬁ KA shA¥@/of thb4nold PRorte bheangrhe edyabific iandi@ngienthereon.
he step of renoving the nold I ncludes exposing at
| east a portion of the device surface. 13. The method
187 Chi ngtl‘iloﬁ of Yl £ 'flﬁ‘thtep@on'gotrﬁfﬁﬁ ﬁfe%%g BF foltEhd d¥Bbstrate to the growth surface
Sem conductor [ayer 1s acconplished by formng the
ofshamdyomoiaciiapronfidayer. on at | east the exposed portions
of the device surface.

17.  The method of claim 16, wherein the step of joining the substrate to the growth surface is

accomplished by brazing with a braze alloy containing a carbide forming agent.

18.  The method or device of either claim 1 or 7, said device surface having a surface roughness

(Ra) from about 1 nm to about 1 pm.

19.  The method of claim 18, wherein the surface roughness is less than about 10 nanometers.



14. The nmethod of claim 12, wherein the step

of coupling the sem conductor |ayer is acconplished by
woOaoosngesan i ntermedi ate | ayer on the exposed pOTHUSE0VS/016884

of the device surface and then form ng the

sem conductor |ayer on the i%%er nmedi ate | ayer. 15. The

nmet hod of either claim9 or , further conprising the

step of formng an internediate |ayer on the interface

20 SUr fiaGgethdd IfoRinM) whepsin the adydagicalvinmund {dyer haglythiknass of less than about
di anond | ayer thereon. 16. The nethod of claim?7,

30 mugremeSconpri sing the step ofjoining a substrate to
the grom h surface of the adynam c dianond | ayer. 17.
The method of claim 16, wherein the step of joining
the substrate to the growh surface is acconplished by
brazing with a braze alloy containing a carbide
form ng agent. 18. The nmethod or device of either
claim1 or 7, said device surface having a surface
roughness (Ra) fromabout 1 nmto about 1 nm 19. The
nmet hod of claim 18, wherein the surface roughness is
| ess than about 10 nanoneters.20. The nmethod of claim
7, wherein the adynam c dianond | ayer has a thickness
“of less than about 30 m croneters.



