| NTEGRATED ClI RCUI T SYSTEM EMPLOYI NG BACKSI DE ENERGY SOURCE FOR ELECTRI CAL
CONTACT FORMVATI ON TECHNI CAL FI ELD 100011 The present invention rel ates
generally to integrated circuits, and nore particularly to a systemfor an
integrated circuit system enploying a backside energy source for electrical
contact formati on. BACKGROUND ART 100021 Integrated circuits are used in
many pdNIENGRAGED (CIRCUIPSYSTEM, EMPEO YENGEHACRISIDESENERC Y ISGUROM UL er s,
voi ce recorders, etc., as well as in many |larger electronic systens, such
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salicide interfaces are fornmed via a rapid thermal annealing (RTA) process,
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metal silicides. Typical metal silicide defects include spiking, piping, and refractory metal or
metal silicide residue left on top of a spacer, which can lead to a poly-contact short.

[0004] In the latest wafer processing technology, laser annealing techniques have been
developed to lessen the occurrence of undesirable refractory metal diffusion. For example,
pulsed laser techniques have been employed because of their improved ability to control the
thermal diffusion length of dopants, making it a desirable tool for shallow junction processes.
However, conventional laser annealing of wafers is typically carried out from the front-side
of the wafer, and the metal layer blocks the laser irradiation, thereby preventing direct heating
at a metal/silicon interface. As a result, it is difficult to control the temperature profile at the

metal/silicon interface during a laser silicidation process.
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[ 0006] Sol utions to these problens have been | ong sought but prior
devel opments have not taught or suggested any solutions and, thus,
Elolsgl ons tc()]:t _kll_ase probl ens have | ong eluded those skilled in the art.
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DISCLOSURE OF THE INVENTION

[0007] The present invention provides a method for manufacturing an integrated circuit
system including: providing a first material; forming a second material over a first side of the
first material; and exposing a second side of the first material to an energy source to form an
electrical contact at an interface of the first material and the second material.

[0008] Certain embodiments of the invention have other aspects in addition to or in place of
those mentioned above. The aspects will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a partial cross sectional view of a portion of an integrated circuit system in
accordance with an embodiment of the present invention;

[0010] FIG. 2 is a partial cross sectional view of an integrated circuit system in accordance
with an embodiment of the present invention,

[0011] FIG. 3 is the structure of FIG. 2 after further processing; and

[0012] FIG. 4 is a flow chart of a method for manufacturing an integrated circuit system in

accordance with an embodiment of the present invention.



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 00131 The foll owi ng enbodi nents
are described in sufficient detail to enable those skilled in. the art to
make and use the invention. It is to be understood that other enbodi nents
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on”, “above”, “below”, “bottom”, “top”, “side” (as in “sidewall”), “higher”, “lower”,
“upper”, “over”, and “under”, are defined with respect to the horizontal plane.
[0017] The term “processing” as used herein includes deposition of material or photoresist,
patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.
[0018] The term “on” is used herein to mean there is direct contact among elements.
[0019] The terms "example” or “exemplary” are used herein to mean serving as an instance
or illustration. Any aspect or embodiment described herein as an "example" or as
“exemplary” is not necessarily to be construed as preferred or advantageous over other
aspects or designs.
[0020] The term “layer” encompasses both the singular and the plural unless otherwise
indicated.
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[ 0030] Referring nowto FIG 1, themin, is shown a partial Cross sectional
view of a portion of an integrated circuit system 100 in accordance with an
enbodi ment of the present invention. 100311 In general, this portion of the
i nt egrrglléed Ci r%ﬁi,t system 100 may include a first material 102, a second
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[0031] In general, this portion of the integrated circuit system 100 may include a first
material 102, a second material 104, an interface 106, and an energy source 108. Per the
present embodiments, the first material 102, such as a substrate 202 of FIG. 2, may be
defined as any material that absorbs heat from the second material 104 upon exposure to the
energy source 108, and the second material 104, such as a metal layer 218 of FIG. 2, may be
defined as any material that emits heat to the first material 102 upon exposure to the energy
source 108. For example, it will be appreciated by those skilled in the art that the optical
properties of the first material 102 and the second material 104 can be strategically chosen to
ensure a temperature rise of the second material 104 at the interface 106 that is higher than

that of the first material 102, thereby generating a temperature barrier for salicidation

formation.



[ 00351 The present inventors have al so discovered that by strategically
controlling the thermal diffusion length (L) of the second material 104, a
natural tenperature barrier is also fornmed that helps to control the
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(e.g., Nd: YAG, | aser) r8in - e ; heedcally
Chosen et gnplE MORRER) g MR ARG LA LA Pafia iRt es Bhbs

i nt egr at will bé aprbdiated HiyahoskQkilleddn tiexamiae theztesipbiagwn gfasient efd theethbimalt

material 102 wthin the integrated circuit S(it egl lg? nn%fr&gssess go%%
opt i caldiffusiers Fngtly ¢an Yary svithy the mowgr.tvlsy Widthe(tl A EY el A IYAR&Y STHTCand
Si 02/ Si N type materials within the integrated circuit system 100 may

108. . L . :
possess ‘good optical transmssivity for light with a wavel ength |ess than 3
urn. | roesw]t IRy itrodngingtye ehdrgg sowate 08 fiour Heasecondipidet! 1dathertgangparent or

salicidation of sinple silicon/netal ucture a_ Co I \ .

pref er rssrauﬂ@%méenéﬂé%?ot&m‘%ét pgieriaf ibég?mg Ot?xﬁgpergxesgp{gfcgfly S@IIG@ ki on,
such as,, &"sﬁfy‘%io?f &é.g?ﬁe&ﬁ{geéﬁe&f upbnt gD BecdRd imstatiat 004, wa{Rosdinglys el d
state |l as may be preferred as the energy source 108 because of its

wavel engethod endfor symtemed thepesent emhodioems permits abtaily eatizaddinstiag ¢ the
[0038] .It: V\nu% be appreciated by those skilled in the art that sonme forns
of the léﬁ’éﬁaiﬁ/ Qurce 108 are | ess desirabl e because they may exhibit. high

refl ectjpggsjanthd E%s&h%wsﬁtbgnhmalsb hits@perddthanber itategl@dly Eortrobizgice,
dependi ng upon the type of material chosen for the first material 10

and
the sechemnardiffusien length (I \hthe sacone meaterighy 84, 1 AIHFal SHIPSHREFRRIYET IS also
radi ati on radi o:fr n L@t : I 9
Vor covelbined i RT0i SEMETGY SRk OF o Bl PRisERS dRSHEA Shag Qg2la
st r at egijKcils r analiche) twedn thbdirstnangyialsd asl the8egadmatsrialeldide damgirfcalisi on
of a metal within a wafer, _enhanCﬁd control QVﬁr t he I%E)rra?t&.oéﬁ orf et aé
spi ki ngiath gathered Byithe Brosent inyeainrs Aemorsaiai dishly SRR a0k P tH APRTTAET on
of met falroﬂie&r&% h?g& B@ﬁ}ag&ia‘f 184 R eelfird HR¥HLICL022REk BFAY 8 Rhtued] t&thpériRire
formati &N 0 rmdtl |e8 refractory metaf materials on the top of a spacer
duri ng birtibe{edn] dwnto the Getfijerirefeedifierapca botweon Ehefirsp material éB% and thggprpnd

partial m%{e%iislgégfttﬂege%glw}/l{rgﬁ\{ngfan%? modulating the diffusion of the second material 104

into undesirable locations in vertical structures.



ated circuit system 100 in accordance with an enbodi nent of the present
i nvention, 100411 in sone enbodi nents, the integated circuit system 100 may
i nclude the substrate 202, such as a two hundred (200) mm or three hundred

(300) } 0 i.ch any nu r of ., active and/ or .passive

(300) [TBSSETCRABHE SE Bl Lo RS Ak DYTRRG S BBb i ARGt

cases, that pobdebden e hivh wadshassivity tHagughnshd €rg. mateBAO12, WhiG exhibithly et t age,
be forned over, on arid/or within the substrate 202 for the

tc.
reraﬁm2 a%?‘g%waf age ugh ahsarndonpaRe vacoRNETEE $he secande matsFial ckdentnopag

deposi g . t i Iniet : i . j in
Cha S ermoBdiRal, 15 Chdfly sBARL S A0 LARYE o ih Bt ELEY PR AERLAMR
202, sexshedssapprexinfatelgtl matremietdr. 1@2othaf elbédimbntsirehe emcgydeuraay OBahey i al
that is fransparent or seni-transpare . g. ssesses a_sufficientl

| ar ge lé‘ﬁ’élldﬁf gﬁ%}easfro?et%ea b‘ﬁygg’glf{ec&f(iégage%ﬁg&i ? By eteRE %ttt BMsliod%yZOB
of t hemsdibmbtedd. eMRPveBYt WRY b@fapﬁt’é@ﬁfé‘deoy_ thB& Suhsd {I‘f;{h% agtot%?f@ﬁldlt'ﬁﬁhé' de a

silicon material, as well as silicon-on-insulator OD confi gurations.
Howev eProcess pirametsss, ap pr, epdvatre dschyning ospeed k fddue dadjustinlent, gpulse tvatth heic.,

t hi ck f the. insul ator |l i t.hi so i t] ff ect
e Rt b e B Rt AR sl b utigh i A B heibtoBp ot
[ 0043] paAsidiptth@ngh lthe fitshenasdts 106 tRQbyBNpa 59 chdIe) U6 depedoandhattrdeped

configurations epitaxial |ayers, strained configurations, and one or nore
crystal®-ne orientations (e.g., <100> <110> and/or <111> orientations),

whi ch e,strat enploved to optim.ze carrier nmopility wthin
s, BREE AT S EHpERL. SN ETR Y fn GisC B PhTa Ykl % SoCMQ lnilieh
mat er i fabritdtad ob&rcR RS ANSIIPRAMLE tHP elerg RO BBE 208 ﬁﬂz id€10dedd 4O} 18 Bnd/or a

enbodi nents, the substrate 202 nay possess a thickness ranging from about
one h ctiate 1867 (h&n dideY Aslaser).anbereinsibe enangyioneneed8nhasrsss stratgeicallenpl e.
10045 e i f . S re. to be
const rooRE (8 matk el AR FRORERY Ao el Sy RROHE Sh e BEES D) (e
any surflaciégr exatnpid, alsiliconfifring uf tici first, materialhi 02kwighin thé attegaings icrahit yystahdl

electrjcally enables the _ formation, of facﬁ]i%ﬁ/e and/ or passjve devjce

st ruct tHe® OF%esf)gp?f%oPtr‘%ié‘i?&?‘@Wﬁl"W ek tt?"ﬁ-ﬂsap‘éfﬁ\é‘ﬂ?n&ﬂé greerdh@t Y3 our ce
108. 19@46foAskel N 1Pk ] S t t he
substr at e§f202, I E@sﬁlta%aﬁglg ?Jvl#l {enr ?%oggé%%? Ct?ﬁ}éuts%%tﬁgg? g hg%%%sﬁﬁgé?go a
cl eaniongicgl épnsmissigitp\fer Sghtf adth  ovevalenptintess tlsmch was. plar driothes ssxemphiry e

i oni c .cont am nants, or ics. and natjve oxi.des. 00471 |In sone

enodi TIEERIon, Rach iy Bt Ter o FiciplpR B E509 e COREAES BIEEH MEPe of
an actlaye? sy bé preéifed 4sths YhbroGAsaRe 108E ARGkt ¥fotHEVdEmptHd ifBY¥rallBh Such
particularly include NMOS deviCes, PMOS devices andlor "a Conbi nation

t her ec#s Kattemed sgivos wafeisce silicohem-msalator avaféisesadid state lawr taybe prefdeedt ood

that the,active devic 4 is nqt. limted th recedi ng exanpl es and may
i ncl ud® B8y ISTRLGITeT ?Q%I%quué? é’gtlFsoH Vﬂ%’?ﬁtégg'gi’ie&)ﬁf%g?‘?@ ICHP%WF&’FI"BV\& ng
bet weeibout® nsipRendidred el ectrodes is controlled or nodul ated by the vol tage
applied at a control electrode. 100481 In general, the active device 204

may i n9P3Ble Y wjlibe appeciatedghi boae elfibled in the atobat sametfarmepf the@nergy sparser

212, ' iqn 214, a .source/ drai.n 21 h | ]
216, aECHEES S EYLANTE b ot o iBR TR ARt A o lmgrE e o
206 neechial fratetiatl 104.0 Fof exaapie] depehdiahgionahs typecd fudhtegaldgigeh &rdhelfirdoped

sem conductjn.g materials (such as, for exanple, crystalline Si, polySi,
anor pHB#Erg; ,10§r ans} tag segondbpgterig] h@d.apuh- qﬁm%sr, wavej Tadigtiga, meicrayave
conbi j t.har . . odi mrent, the gate 206 may
al so irlﬁschat1 Ié’ %ﬁyﬁﬁ)t%%g?&?%gﬁtﬁgx%@a%g@%{&%@ sem -transparent to the
ener gy[083%r celot@iRentit Wil peapprictiateg ®f thobe skdHéd nothauet ihanthe Bhateght wse and
dielectric 208 may be made frommaterigls including, but not |imted to,

si | i cdHOHE ag the; i%ﬁ&ns%%%ilpgm%{m@i llealéfﬁﬁi H%ffursme of 2 getglwithin a wafer,

oxi de/dhhhhddded dhe - ghs i i ter i (daes Vi ng
a di elég%l%irs‘iteg cons? ? g?ﬁ§II @g:(faremgt?&eﬂatgg?&ttﬂgﬁllfﬁ?fg%ﬁ@xﬁgde)a{euaﬂﬁgﬁﬂ%u at§l|1 ‘%ﬁ
material that is transparent or sem -transparent to the energy source 108,
or a conbination thereof However, it is to be understood that the type of
mat erial chosen for the gate dielectric 208 is not limted to the above
exanpl es; for exanple, the gate dielectric 208 may include any materi al
(e.g., transparent or non-transparent to the energy source 108) t hat
permts induction of a Charge in the channel 210 when an appropriate
voltage is applied to the gate 206. Accordingly, other materials, which may
be known to those Skilled in the art for gate structures, may al so he used
for the gate 206 and. the gate dielectric 208.




[ 00501 Cenerally, the thickness of the gate 206 is between about 300
angstrons and about 3000 angstrons and the thickness of the gate dielectric
208 i s between about 15 angstrons and about 50 angstrons, However, | arger

or s rmlchrgt%oeltdéjef; Iﬁ{kgi%%ﬁti&{ Oﬁgl%td?g ?ﬁpﬁng Qo adgdbardaira divedesahd iptevéorBy be

appropri ependi ng on t I'gn specifications of the active device
204. Nenefohehasof modiSede: ey nmtad nsateridheon Hiedkmess spikcer disinggilicidhtionect ri c

208 sh not .exceed the vel ength,. of the ener source ; The
spacer?(g@]c%ﬁf%’é‘ngré@@’ f¢ gﬁ&dﬁ’eﬁ'@g‘i“?ilﬁs YRrd Bf‘rglagﬁrc Sasg&g)ﬁ&gg'lle&[eg?gﬁel
Nitri dgnteShted iR sddh 200 ih8dc@Rfant&with an@niPeliinent 85 g peésetiCinuertjon. but
preferably includes silicon dioxide. The spacer 212 can be fqgol ed by a

vari et JO®f1] e dmsprpa exnbodimaenisli the intpgrated ircpit system 1Q9, may dpsludg t}\?aiﬁ§$trate
deposi t,i,on hysi.cal, v r S i I i j sone
crbodi noarweR A3 8 hutRRg (200ARR & BeAlfaicl OB mSchRtiAc ol B3RELpHS

mat er i ghhic Aty AWBBerf aceveumal orgassihe devitdsarnichoes mdetheir iesohsdctiabecadd,
thereby fainting the spacer 212, rfi/,\gfver, it is to be un er.sto?gg tﬂat t he
type ofberfamesd: §u§b16a%t%81t’é‘|‘ﬁ?s§ THgfent 1781008 A rée MEH5Y- Pﬁ‘&}%‘ da8r&2 js
not |i '&érfgaéﬁ %&lﬁaeﬁb&l}éﬁ &%%{[&%P%ﬁﬁﬂm bith YOL fahe BRIt @hreadtthoi®t hod

t hat per S th 0

e formation a gate sidewall structure that electrically
i sol at esdbhgagite d2dte st0aERE Hyn catvvatiomibivgdsiton, spattetrang pplvdelithagraphyy

i ncl ude any_stressor terial, such a stress. nenprization
nat er i a"PﬂIeé}‘gl%,te lH’é‘Eueg?‘Hﬂ%’Pé‘? g‘eingn‘?ﬂr’i‘ﬁg‘%BWmS?SS’inﬁtl{‘?%b C stress to the gate

206, thgosaNAlendAl thd AfbsBALr00! MR 4 BX HATHAKIA 142, SNHI®I1, ey include
source/drain 216 dufing an anneal step. In general, when t he spacer 212

i ncl udesynhaerii dlna it wanspaiensorofeny-temppasent ke So PPSEISed A shlipiantlytlage spergyr 212

can transfer_ its intrinsi tress, Lo the. acti evd
r ecr yst&aP) {0 4F CBFTEYSOVHE 1§§r§?3ﬂ8ﬁt§d gt 8 é&évﬁ“f‘%dé %/fﬁgggﬁé%?r\?e i LYY 4, By
vay of FxRERbR, tHd\Qibseac 202 2 ludenclilicth Maeapaesailval ylicirastsdlatayer
or atensile stressed |ayer. [0054] In yet other errbodiugﬁnts, t he spacer
ce

212 car(SP® confimyaiicant Haweners itarillhe appreciated Jpyathgee slles dn dhe phha

108, thereby permtti [Welel | - DBt AR 3tv BT Of
t he engﬁlﬁgnés/s&??é}ée T%glﬂ%gé%{%ixﬂ@%%%(ﬁy&hg e E‘%’g%‘ea Odr212 mgy i ncl Sﬁlzﬂya

t hi cknags ehicpgbdiged 168Mhahigttth@Sutsaget200ms to about 200 angstrons. However,
it is to be understood that the_thickness of .t er 212 nmay. var. \S/vith

the ded08#dlsphddifionaliys Bissubttrain20agay cdaqpde o o dfdaRehRieuEafEn
e o o . A
RIS fayé‘rs%%%g%@ %ﬂxﬁglﬁ@io{g’gaﬂd Bhd & hbie SesillifdoRbRagimit.gokl00>,

el ectri cont act over the source/drain 216 and its
r esul t anit1Opr exd/oi €11 lef dréattationp) wittemak dersehtegcdllp empheyed do ioptmagaGagiaer204.

214 and oREOCOIHEI S RNT8 aor s (s T apeoBe il s CeRR 7, o

sour ce/ draln BXRESIeNaadAhhbRYulth ihlamaidn0 a shallow depth with a | ow
concentration of inpuritiés relative to the source/drain 216, The

i npur i t[0844]uslacots endrodimeérds,shesubsiraic208 nesst Rase¢se @ thickness yanging ed akory pe

or p-type, d i on _the active devigce 20 0] e.g,, ti-typc
i mpur i t‘?‘?shupgfeﬁggb ORELTLE %’88 Y f’ﬂ?’bgulll ﬁ%‘ﬁ?ﬁ%é@ féroeﬁxgglg VOS devi ce). It
is to bgoysdensiverd, tHaéxallpesspron el doaiie subseasiznm aéhotan beecohstruaidaby
aligning the source/drain extension 214 to the | )
limiting and the composition of the substrate 202 may include any surface, material,
configuration, or thickness that physically and electrically enables the formation of active
and/or passive device structures while being transparent or semi-transparent to the energy
source 108.
[0046] Additionally, prior to forming any subsequent layers over the substrate 202, it is to
be understood that the substrate 202 may undergo a cleaning step to remove surface

contaminants, such as particles, mobile ionic contaminants, organics and native oxides.



gate 206 (i.e., 'before formng the spacer 212subsequent to form ng the
spacer 212 by enploying an angled inplant. [0057] In sone enbodi nents the
source/drain 216 can be aligned to the spacer 212. In general, the

source/drain 216 rr%)pb,e of the same conducti vi tY type.as the dopants used
to fordf04He 18 same snibodimends thaiategrated girgwt gysteny 194, By inpds enesd mewe dn NMOS

devi c - i it r J , : :

sour cal diivs GYRE J0IPL Y et uft B MKl mal SR el I include
conceMMaS davioés, iMYOSI déveses( adgor, a aconednatiototeredd(i.ce GVIODSddevices),nfidrant )
relative tp the source/dragin extensjgn 214. [00581 In yet other
enbodi%lﬁpﬁ%_ Flﬁé'e?"ﬂ:pl‘taﬁtto et rmﬁ%ﬁr%? EHEVISSUT Ke S oA TR 56 iy
possessetidy Gl CNRT BayliRcAIRLRYIkERE of SARti-BeddOt Ide0iced if Mgt rat e
202 and/or at least a porylon of the gate 206 of the active device 204. An
i mpl arurmaint flowinfef betweent tvenepegifiedoclesticsiephd eantmiled @agnodulgied by dhe vbltagee
substratﬁdZOZ ag]?IL r at,least a portion of the gate 206 allows a

subs edBBHEd &ieRfroLel8HTqdS- ¢ r ansfer/ memorize a stress to the gate 206 and to

the squo48y/ dhalcReAlGhe WEHNIdERES Y64 @hdyl #Rfiden, gdtbe0BbY dateodelecit 309, @SS
wi thin the channel 210 and inproving the performance of the active device

204. xbemel 2110, yepacet ALY, acwobowtidraint extensina Sld pcerwealirsin 216, thayneiblsloyemcl ude

a straj,ged sem conduct or rial that provides a further increase in the
strai ?%p%lhds%lgogﬁ%%%tgfa%ng. 8For exanple, a strained version of the

sour cqH049i NMnZsbncC ubediRRnisa e datb Y208t glak 1@ formee 6Bsm adnaativhal Matdralgat e
206 arid/or the spacer 212, and depositing within. that recess a_strained

si | i can¢lydingelopedrarshiedapst semroadugting maenalp (Biehde, T skyRple; eapelliveSii n
upon Jg{%?yé‘l hﬁﬁ&%lhoﬁge Q]I’ o£ glqg’es 1y H&?&l ,r%eﬁmt@kﬂlk @Mﬁfgg rg éﬁic‘f’ oPE chRbITRHR \r#:éi%og,? e

entir ot on-'selected portions o ein ed ¢ircurt syste

e.g., fbr apkepledehosidileg avsydinentpithd pgte SA0ssinagtatso2ihZlude mysmpaieanl thbP js and
the gate 206. In general, the netal |ayer 218 can be forned by vari ety of
t echnitERIERATERN OF utFHTangRAre Moo | R EREIBY 0SOUESse 08 alV 1§ pBYMHERSS £ %waﬁnd/ or

physi r L {3t . Grhg) ; 1 as
Pho” s conaaRa HRPRRL WM A0 iy BORGEL ftm BRI Bl puciS el
t hat awpdlicenodde,ailicangaynitmde, sAsen initritlenpsliaduoxde/naride/hrids staskr abigh202

when the energy saqurce 108 is cast .upon the backside, 203. |Ln at l.east one
b od IORPC TR AF <1 APoRans & AEJEXTRE FRRHEL 1 U8 SHASE R ROEBNG Ehat
For ms ;eI GC hfat Gl thatliS  thASHarBRL Y€ §émi-hdRiphredl %o QH@Teﬂé‘{gy Rul pig,tdrad 1S
thermal |y stable and provides uniformelectrical properties with |ow

r esi stcantenation tberhef. Howodirnignt ©, be wrelenstoed thatithertypel 8f mawyiahghrosen for the

ifically | ract tal nateri h i.ckel (Ni
¢t 2188 EiplpptC AR mof ttea b Roke FRPIqeE R SamBIGte BREARIEAN RS or
nol ybc{ﬁﬁwmc(d&)ang[&&@ah (elg.,i thankparbft MHEH-§APerchNRY the RABree<BAREI 18} that he

energy source 108, the netal |ayer 218 can forman electrical contact,
whi ch neamits inglugtien af 2 ehargein the gshanmel 219 wibge ap ppprapriatedeltageistapplied todbeit act |,

f or med. ov t he te. 206, andi or. +he,sourcehidrain t whld. b

appr ecﬁaget g@]b'by ¢ ﬁrgiénegl %,k(?%?rexaaﬁeﬂa]tsh\évhbcﬁ Ilh% %lg? kgmg’inlz‘%g P%Jee sek:{\(‘éécd[ i tg’?llartcf(())ﬁt act
can afdaecémidages@ity dl§y/bOfise@dor thergated(oind thb gateliagleatic 2089, of the active
devi ce 204. For exa%e in sone enbodinents, if the electrical contact is

pl aced08Ps Gensralhe tho Hrckarespalthergate 2% i batwaen bt 30 aogrrorBs PRd 9% or
o e . car |
hoor o Bk shd TBRIELY oPeaREE LRIl D04 ) bARGETABAR 1 2o,

can bendatolas@angdsaohs, Hoywévee,rlemst ogsmilldahickasiegofithe ghtei 206randshe pate

reduce_or increase the effect that _the electrical contact can have, on
carri é}lelﬁggic@%gnw be, appropraate dgpendingqm the design specifications of the active device

204. Nonetheless, in some embodiments, the thickness of the gate dielectric 208 should not

exceed the wavelength of the energy source 108.
[0051] The spacer 212 can be made from dielectric materials such as an oxide, a nitride, or

a combination thereof (e.g., a multi-layer structure), but preferably includes silicon dioxide.



10063] The isolation structure 220, which may include a shallow trench
isolation structure, a local oxidation of silicon structure, and/or other
suitable isolation features, can electrically isolate andlor separate the

active.device fro her ruct i he.Jqsel ation
struct Ur& ?ﬁ‘berggé g& ﬁ]%génﬁ?do%é‘l g‘{‘rg‘{tg?ﬁ rtlugm?é{gg’r ﬁlgﬁﬁ g{{ ¢h gzmsithlhﬁgégn@éxi de,
si | i corhérhical wpor @épositiongpliysivay vapot degtBitionrandithematokidatiorent s, t he
isolation structure 220  may al so i nclude a mégl ti-layer. struc ﬂ{ee%ﬁsz e or
more dil@0324t dp somareatodinerty, the spacst R84 canBe dprmsit ) o¥ifatons gy e g

struct %a?er%apfom%eh RS HAG VAT (HBbETE Fond DR ]%% shHsAaRPRNE Herddy forming the

sem -transparent to r{e energy source 108. 641 Referring nowto FIG 3
t her ei Bpacer ShhwHoleeers itrisitt by endefstédd3hat thk type dfunathrals prdoetwidraosen for

Gener al | after 0Ssi n e.netal | r.218 of Fl 2 0 _di y
sour ce ﬁi%g’,m’&“o?logéﬁ??paf’%eﬁ{}elsa'i‘mﬁg?%‘%ygl@efagpﬁ%ﬁxaﬁg S fiﬁdeg%a ﬁ?glg? % ?’{é?n 216
and the,gatif A8Gn&a6d Bt peRNe IRtokRatidhcored gak sidealallchnitaed thidP@lectitallyas a

| ow resistance silicide or salicide contact. The renmining portions of the

met al liso}lates thegatect06converted to the electrical contact 300 are renpved

wi i m 001 ate ol SRttt oREPLETR MY A8 oY SRLDE MAREEERLOFI 4l

ski | | edtreds b oakitidnhateiaBlak s Shatarmkiczaits drhdray err iatrimgicsttress sedhepath st op
| ayer may al so be fornmed over the integrated cir&#}it S s/tem égg ta further
T R

i nduce 296r Beschanadhi2A0 the sphtce(gain syteasipe dil ¢, erdne sorce REFIBE g
now to a'rzlh(%l esge%t hﬁlr % HerhS m\ﬁ'gbea fs%elcgw ﬁaa{nhluﬁgs Qhér%ﬁﬁgteﬁgﬁcs”af"&c 8kéydri ng

an integr ircu system r the integrated circuit system 100 in
accor danegondation dayeenthe dipagen t2 10f cah teanpfee SBrintrinsicestiestn thEhastivadegicat?€d

circuit system 400 i ncludes proyiding.a first terial i.n | gk 402;
f or ni nglpﬁnsréﬁré’ﬁaﬁ%tﬂ‘é} Pga‘eo PIPROYY FEFONS; ¥ motgg taﬁév‘? fpdpe ?fg%)'e LAy s

bl ock 404, ANGhEXPRSE B9 FnSPERIMeSE dmplestiDBly difeSiecdnayar biah te@ilastRpRATY
source to 1porm an electrical contact at an interface of the first materi al

and t hdagmcond material in a block 406. [0066] It has been discovered that

th i ti { N . . t i
that "t HOOSHe Bt OHEE setbRiraRs-inf SPaieh T2 SaR BB SprshE sEHERRRRE o5 o
an el eqdgah&@ho Qﬁ@te%ﬁlfﬁ%' SoLEBe a982 thR¥py PeinsittafiC eaSitie lelelsobf Lahireli @ the

el ectrical contact, ile helping to prevent spiking or diffusion of the
el ect r itaismessiomadtthe eneagy $naregel08. r egi on of an el ectroni ¢ devi ce, [0067]

Anot her ect is.that the ) .i t| i b Rhasy over
t he for[r(}gﬁﬁoné?ﬂer%h" g'fees@???r(%? I@&{né:&\é,g %sthlg:gngsé r?%&gl{l)%ﬁ?ea stGl gg(():gﬁ uP%Sde or
sal i ei dg aBb&ICI00 Gpbtr&ANt Blolmevihitlie tdbt phdrgstbed fifae therthickhess g tiof spaber 212

el ectrical contact into the _gat_e area of an eI_ecé@?nEc devi ie. (Icglg%%

Anot hermay patwitls therdesizn waeqifieations of Heaistive Aedsh 29t t EOTHRERLS ¢ S over
the thbi| ' f I gal k Sb@ eIl ki ci de
or sal i%fitgg%al%grc?lrzl @g?’ %@ﬁ%@%ﬁﬁ N+ 1? ea%%?nﬁ?ﬁgb? 12%15? té-i\?gtr,l\%({n?ﬁhe formation of
modi f i esket @h¢ a6iro¢/iraieab amdtiey teatilsand proximityogffats apepdwechagoeli ) of the

silicidation, which can cause poly-contact shorts. [0069] In yet another
aspect , aqtiye dgEERdPt system and/ or device of the present invention hel ps to

strat eg@gﬁLVTﬁ@ Qéﬁx%'hdéx}?@e g@mﬁﬁﬁmaemahd& hge isBirRE/iRGE Rfensiofi 214C hatE tigs

salieid tact w a substrat’e by enploying an energy source transmtted
t hr oughsdue/drains? Ifafoemed Gidjz0ant| the \gate 2ot hegenesge the, sourre/dranheydensigps? ki

and/ or devi.ce.of the present .invention helps to. .str I l4.f he
t her mal M@Y fqeu@PBﬁé '@ r?gfhr‘i‘ﬁBW R ﬁaﬂh}afliq%vsc nr‘fi%tf%;leoé (?ff,ﬁ&h%ﬁise:s I)éle@ﬁg%{t (ls)ct)lrllé
pr oces Ssdi¥cPdiinMicN IrRNNPRAEHSY usd b Gemi friRnstickidedn ekithsivg 14 heaysnbiate at e.
type or p-type, depending on the active device 204 being formed (e.g., n-type impurities for
an NMOS device and p-type impurities for a PMOS device). It is to be understood that the

source/drain extension 214 can be formed by aligning the source/drain extension 214 to the
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[0071] Yet another inportant aspect of the present invention is that it
val uably supports and services the historical trend of reducing costs,
sinplifying systens, and increasing pertbirmance. [0072] These and ot her

val uabl Ccts t he present invention consequently further the_state of
t he tﬁﬁ%gﬁ‘g@e-t Bgfjaffe ?)élgﬁlg espﬁs‘e%z@lﬂi@éﬁqueswg]w RURingithe gpacepeda by

di scowegidyihhah ahfled imprarated circuit system of the present invention
furni shes 1 nportant and heretof ore unknown and unavail abl e sol uti ons,

capabilPP3Tlesn seme ¢mhedimentsl tha spectkirdior2 16ednchn glighefigotthe epaet A12si Ini ci de

ooeur T EREE A%k Y oL TBEOR e B Pbbl BT et AP B s
devi c - i i . .been descyribed,in _conpungtion with
o spocepii AL S ¥ ifhet WaLKEALY O ABBRES T £ 3 dAtonf pERk AL

"1 ght ot the- at or eplng. deser: ot on. Aecordingly. it is intended to
enbr a Qb%ﬁ Ta yehotiek @ Ingats, thﬁgap}anbm%mﬁ,edégégliaa%heépu@ﬁ@,raimlérmarya||

Wi thi n,okhgs ME%nPEnﬁgf td é}ﬁhf‘pﬂ)ﬂ?zg.a? Ilé?agtr@ Wl%loll JFhd ?fb%gﬁ'ebh? AN %Plé:%&ta forth
herein or shown 1nt acconpanyi ng draw ngs are to be interpreted in an
i || ustpoationy ef dingl gaten206 of thargetbendevice Yt As ielpdanredith sufficienA emetdyoeh f or
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mat er iaflows 28gbsequent anneal step to transfer/memorize a stress to the gate 206 and to the
source/drain 216 during recrystallization, thereby promoting stress within the channel 210
and improving the performance of the active device 204.
[0059] In yet other embodiments, the source/drain 216 may also include a strained
semiconductor material that provides a further increase in the strain upon the channel 210.
For example, a strained version of the source/drain 216 could be formed by etching a recess
adjacent to the gate 206 and/or the spacer 212, and depositing within that recess a strained
silicon/germanium material, which may then provide a significant strain upon the channel
210.
[0060] The metal layer 218 can be formed over the entirety or on selected portions of the
integrated circuit system 100, e.g., blanket deposited over or on the substrate 202, the spacer
212, and the gate 206. In general, the metal layer 218 can be formed by a variety of
techniques, including, but not limited to, chemical vapor deposition and/or physical vapor
deposition.
[0061] Generally, the metal layer 218, such as the second material 104, of FIG. 1, may
include any conductive material that experiences a larger increase in temperature than the
substrate 202 when the energy source 108 is cast upon the backside 203. In at least one
embodiment, the metal layer 218 may include any conducting compound that forms an
electrical interface between itself and another material that is thermally stable and provides

uniform electrical properties with low resistance. In other embodiments, the metal layer 218
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exposing a second side of the first material to an energy source to forman
electrical contact at an interface of the first material and the second
material. 2. The rrethod as claimed in claiml wherein: provi di ng the

fs:a:nst r é’%tp‘gir’%?épeél cgl dler% 91# ?fg'égetaln%%%ﬁfs Sha?hddﬁcge[ % In c?)al m |
wher ei Robd1P{CB)! n@taﬁﬁhﬁl @[3)3 (ﬂﬂfksfﬁﬁt(W) V\ﬁﬂatlmﬂﬁ (el et helybdénng (&/I(IST)E'[ al layer. 4.
The nethod as 'claimed in claiml erein: exposi ng the,  second s e of the

first f@963i alistte henmdewmogyhgromoeleemwwé@q@emy sburesy R fe metal layer
el ectr ?ggtq'}%gttlf)l D Sasdél%ttﬁgap c%ﬁﬁ%%%#ﬂ‘? ﬁjm%qﬁ ggrlgw%&@trah@é sitiGidk 'R nafiside |

5heat. erla lainmed in claiml wherein:
exposi Riectil svaekt Hintde® ®fer tthe date 206 amt/mr ﬂa:l sowceMmiedbgy I ouitlcbet o

O et s STHEF b bS5 BT R e PRy e

Circui tye SYSLEMGRTPAR) BRanndPP1 BV LD agivBeiE@&I®4. For example, in some
embodiments, if the electrical contact is placed close to the channel 210, the electrical contact
can positively or negatively affect the mobility of carriers within the channel 210.
Accordingly, it is to be understood that the thickness of the spacer 212 can be modulated
(e.g., by increasing or decreasing the thickness) to reduce or increase the effect that the
electrical contact can have on carrier mobility within the channel 210.
[0063] The isolation structure 220, which may include a shallow trench isolation structure, a
local oxidation of silicon structure, and/or other suitable isolation features, can electrically
isolate and/or separate the active device 204 from other structures. In some embodiments, the
isolation structure 220 can be made from a dielectric material such as silicon oxide, silicon
nitride, or silicon oxynitride. In other embodiments, the isolation structure 220 may also
include a multi-layer structure of one or more dielectric materials. In yet other embodiments,
the isolation structure 220 may include any material that is transparent or semi-transparent to
the energy source 108.
[0064] Referring now to FIG. 3, therein is shown the structure of FIG. 2 after further
processing. Generally, after exposing the metal layer 218, of FIG. 2, to the energy source
108, of FIG. 2, the metal layer 218 formed over the source/drain 216 and the gate 206 can be
converted to the electrical contact 300, such as a low resistance silicide or salicide contact.
The remaining portions of the metal layer 218 not converted to the electrical contact 300 are
removed from over the integrated circuit system 100 by an etching process well known
within the art and not repeated herein. It will be appreciated by those skilled in the art that a
stress memorization layer or a stressed etch stop layer may also be formed over the integrated
circuit system 100 to further induce stress within the integrated circuit system 100.
[0065] Referring now to FIG. 4, therein is shown a flow chart of a method for
manufacturing an integrated circuit system 400 for the integrated circuit system 100 in
accordance with an embodiment of the present invention. The integrated circuit system 400

includes providing a first material in a block 402; forming a second material over a first side
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formng a netal |ayer over the substrate; and exposing a. backside of the
substrate to an energy source to forman electrical contact. 7. The nethod
as clainmed in claim®6 wherein: providing the substrate i ncl udes providing a
S|I|con mat rial. 15(38 The net hod as cl.aimed in claim6 wherein: formng

t he me? fh e| yemagsvial in pdlaghy494: and XResing esserendhiidg 0£ thefirsiapgesialnioral , 9.
The ﬁz‘ B BRA ah Rkt ISE 8 TiteBXRAT HI ik ﬁ}al?@ﬁlf shd ﬁlecgeﬁf)rnf'

substrate to the energy source i ncludes using a formof energy wt
wavel engtehalinatbleclc4®ds approxi mately t microneter. 10. The net hod as

o1 o ekt LRSS0 BEPOSI g LTe backel e oL Lhe substiaLe 4 the

el ect ryueRlassRiPHat MéSredend RABH ERMibits enhanced control over the formation of an
electrical contact, such as a low resistance silicide or salicide electrical contact, while helping
to prevent spiking or diffusion of the electrical contact into the well region of an electronic
device.
[0067] Another aspect is that the present invention exhibits enhanced control over the
formation of an electrical contact, such as a low resistance silicide or salicide electrical
contact, while helping to prevent piping of the electrical contact into the gate area of an
electronic device.
[0068] Another aspect is that the present invention exhibits enhanced control over the
formation of an electrical contact, such as a low resistance silicide or salicide electrical
contact, while helping to prevent the formation of modified refractory metal materials on the
top of a spacer during silicidation, which can cause poly-contact shorts.
[0069] In yet another aspect, the method, system, and/or device of the present invention
helps to strategically control the temperature at the interface of a silicide or salicide contact
with a substrate by employing an energy source transmitted through the substrate.
[0070] In yet another aspect, the method, system, and/or device of the present invention
helps to strategically control the thermal diffusion length of the materials involved in the
silicidation process by employing an energy source transmitted through the substrate.
[0071] Yet another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.
[0072] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.
[0073] Thus, it has been discovered that the integrated circuit system of the present
invention furnishes important and heretofore unknown and unavailable solutions, capabilities,
and functional aspects for reducing defective metal silicide occurrences and/or improving
temperature profile at a metal/silicon interface. The resulting processes and configurations

are straightforward, cost-effective, uncomplicated, highly versatile and effective, can be
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11. . A nethod for manufacturing an integrated circuit system conpri sing:
providing a substrate including an active device; formng a netal |ayer
over the substrate and the active device; and exposing the backside of the

bstrate t to f | [ . . : 12.
The: moehalEaeee) 5 wedtd R iehrd Rl S Bl SR AT B epeionayand

i ncl ud@gornavilt) RaneBctIVESimieyhie circiBpackhge d®ideod as clainmed in claim 1l
wherein: providing the active device jncludes providing a P Pgéhggé 14.

The mel®id] aWVeilathedavension has hean desabesd 1w copimetion math hepegtic

i ncl udes, provi di i : . . L j irdn 11
whor o1 18 oSS0 i ind aWtefifiy D i HAGHS 8 YaficH AL bpafitt i
met hod tlase ckatleddd thé a linilightldf thieerferiepoing desvriptionheAavetdahgly.ay év intengledde s

form ng a nickel |ayer..  17. e et hod as. cl ai ned.in.cl.ai.m,11 wherein:
gembrace all such a%ematives, moditications, and variations, rv\rv'?uch f[a:'lll w1ﬁmmhe scope ofethe

included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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20exposi ng the backside of the substrate to the energy source includeds
using a carbon dioxide laser. 18. The nethod as clainmed in claim1l
wher ei n: exposi ng the backside of the substrate to the energy source to
formt el ectrical contact includes formng the electrical contact
ovensoUrBEP AR 15519, The nethod as.d in claim Il further conprising:

exposi ng the beglkiodFoofatlRctaHRS bh altexrhted theuieRtaly coapfigggt o formthe
el ectrical contact includes formng a suicide contact or a salicide

contact. 20proviénmefirsotagesiakl ai med in claim 11 further conprising.
€Xposi ng thﬁ)r&%%%@@n@&a{e?ﬁl §9§%tffr§tts?det(§“ thO 8 & NEENa1 ST ce helps to
Pl pi ng,  or metal residue on a spacer.

prevent spiKing,
5 exposing a second side of the first material to an energy source to form an electrical

contact at an interface of the first material and the second material.

2. The method as claimed in claim 1 wherein:
providing the first material includes providing a material that is transparent or semi-

transparent to the energy source.

10 3. The method as claimed in claim 1 wherein:

forming the second material includes forming a metal layer.

4. The method as claimed in claim 1 wherein:
exposing the second side of the first material to the energy source includes using a
form of electromagnetic radiation that causes the second material to transfer

15 heat to the first material.

5. The method as claimed in claim 1 wherein:
exposing the second side of the first material to the energy source to form the

electrical contact includes forming a silicide contact or a salicide contact.

6. A method for manufacturing an integrated circuit system comprising:
20 providing a substrate;
forming a metal layer over the substrate; and

exposing a backside of the substrate to an energy source to form an electrical contact.

7. The method as claimed in claim 6 wherein:

providing the substrate includes providing a silicon material.

25 8. The method as claimed in claim 6 wherein:

forming the metal layer over the substrate includes forming a refractory metal.

9. The method as claimed in claim 6 wherein:
exposing the backside of the substrate to the energy source includes using a form of

energy with a wavelength that exceeds approximately 1 micrometer.
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10. The method as claimed in claim 6 wherein:
exposing the backside of the substrate to the energy source to form the electrical

contact includes forming the electrical contact over a source/drain.

11. A method for manufacturing an integrated circuit system comprising:

providing a substrate including an active device;

forming a metal layer over the substrate and the active device; and

exposing the backside of the substrate to an energy source to form an electrical

contact.

12. The method as claimed in claim 11 wherein:

providing the active device includes providing an NMOS device.

13. The method as claimed in claim 11 wherein:

providing the active device includes providing a PMOS device.

14. The method as claimed in claim 11 wherein:

providing the active device includes providing a CMOS device.

15. The method as claimed in claim 11 wherein:

providing the substrate includes the use of silicon.

16. The method as claimed in claim 11 wherein:

forming the metal layer includes forming a nickel layer.

17. The method as claimed in claim 11 wherein:
exposing the backside of the substrate to the energy source inlcudes using a carbon

dioxide laser.

18. The method as claimed in claim 11 wherein:
exposing the backside of the substrate to the energy source to form the electrical
contact includes forming the electrical contact over a source/drain.

19. The method as claimed in claim 11 further comprising:
exposing the backside of the substrate to the energy source to form the electrical

contact includes forming a silicide contact or a salicide contact.

20. The method as claimed in claim 11 further comprising:
exposing the backside of the substrate to the energy source helps to prevent spiking,

piping, or metal residue on a spacer.
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