an antifuse and antifuse for the selective electrical conn

_ adj acent conductive 5 regions The invention relates to a 4
produci ng anthfirees asdhielayiednhcf use- fior- the selective electri c
connection of adjacent conductive regions. 10 Fuses are ge
under st ood tg, Qgrggg gﬁtlve connections which are |ntegratgm mw
integrated crrcui whi ch can be separated by specific measr e

the conpletion of the circuit, in order to 15 perform specific, o‘?"?fdlwdual

settings fOfMéBﬁo&”E@@*ﬂf&H&&fﬁy'én bRt LS eCasfy 5H€Yfﬁ§é”&@ﬂ1ﬁﬂﬁﬂr
setting even in the absence of supply voltage, i.e. they are ite

general |y ch%?é%?E%VEe&lﬁftélﬁéﬁmﬁﬁﬂﬂeﬁﬂﬁgﬂC%F égﬁﬁéépFoﬁQﬂd Y%Ilon of
two cont &ctsredfoSe-called | aser fuses are the nost common. These are
formed by thin interconnects which can be severed with a | aser beam
dependi ng on the desired setting and, as a result, the conductive
connecti on iEhepemedenZEOAntukd$¢$sarexdisalomedhbdr ékﬂwwﬂprdducing
foplicatt onaSPEELLLE | g0 aled Ghr Culdendd fol, 1A37 Adflsopdes! ey
Longman, |nc. ey are e opposi te of a conventr onal use I.e
constitute aﬁleﬁtrlQﬁlycép@ﬁcﬁmpﬂcﬁfmﬁﬁﬁﬁcéaﬁ E@népégéﬁebyeﬁé9ﬂ§ 30 of a
sui tabl g greasure, e.g. by the application of programmng current. Antifuses
usual ly conprise thin insulating |ayers between two conductive contacts.
They are swi F8RB8 bythe 9%%%¥%f}%g NRPEr SRy nedle BSnd AN IRFHYRr the
application @énﬁe@t@gﬁammnchS \anet ag@tebmbegldat emh anin fw&&%q}ﬂlﬁidil |y
conprise a dlelect %ﬁ @ ap q %nb ont act. o i nt er connect
| ayer and on ChhFéh aPar éF Sﬁpa F 5ﬁ X Wrﬁﬁ%ﬁiﬁ?ﬁé%%ndfod?es AG -
2 situated.aSueh ahbhéf usemsieutonr est ar@mswiltqum,odwced dwder diwd ectric
ayer P9 gepesihod agetihe, whokaadneauand | R ieigl0 ed ggai n
essenti all ver € area, exce I'n the use r |ons efined 5
I|thograph|chﬁF??rﬁyeﬁeéﬁ§QﬂiQkyI%té FﬁgQHQQE ¢&%¥tmﬁénﬁéﬁnaﬁﬂﬁ#ﬁ) so

t hat |S|andsséﬁﬂﬁngfe@dﬁ<ﬁﬁrtﬁenabgéhéb bﬁﬁﬁns voQtladet, layer. In
this nmethod, the contact. or |nterc nec C§§%F9 botton1|nterconnect

pl ane whi ch BR8Y AE&Ed %quﬁegfﬁeaﬁ ¥ct are
attacked andphpeLCa$ur&anﬂetslahteoed $@pawat&mh5|dﬁbhauwammntadm$refore

It 1S anqobj ?8%831&8%1 SPNFLLOYCUION AL RERY! dSibd MPRRYEE NBLLod for

prodUC|ng antrfuse
formed by thin interconnects which can be severed with
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a laser beam depending on the desired setting and, as a
result, the conductive connection is opened.

25 Antifuses are disclosed for example in
“Application-Specific Integrated Circuits”, Ch. 4.1,
1997, Addison Wesley Longman, Inc. They are the
opposite of a conventional fuse, i.e. they constitute
an initially open switch which can be closed by means

30 of a suitable measure, e.g. by the application of
programming current. Antifuses usually comprise thin
insulating layers between two conductive contacts. They
are switched by the insulating layer being made
conductive after the application of a programming

35 wvoltage.

Integrated antifuses generally comprise a dielectric
layer which 1is applied on a contact or interconnect

layer and on which a further contact region is



This object is achieved by neans of the nethod according to claim 1.

.Furt her advant ageous enbodi ments are specified in the dependent clainms. 20
According to the invention, it is provided that antifuses for the selective
el ectrical cntfieebnonedinddjgdeenhcconduct i-ve regi ons are produced by
firstly a sacrificial layer being applied to the surface of a first

conductive rggj i 1SSkt d.i 2 0 t i f a
substrate. dgaﬂgg%¥?fggfg]aﬁg%ggggssk?ngpggSa?fEr%%g%é}éég&ﬁghﬂgﬁg aid of
a phot ol i t hdgy aphidierrdiodic sdavkat keiphddarrsipeddsear abbee e e i r st
conductive regionand tuse IR%ely I SerdPRid eslgd Ont Bes8asti bl ¢i alvelranale t hat
has been 30 patterned in this way. Said fuse |ayer is preferably a

diel ectric "%t Darffg t & Mseqt@nt thEmVEHSDHT FRELSHES | fqec‘%/ eq ayer,
the latter iBitlesgveshiegeliipr Wiyt h didwend usefl ayry deposhiag t h@mon, so

that the fuse |layer regains gnly in the region,of the w ndow 35 previously
i ntroduced ilﬁ?%c Jn‘éesag?’flfi c&aﬁ%@e’r. 2°no ?’é&ddﬁmﬁ)ﬁcﬁi&‘f ay@?gies appl i ed

t hereon, whiditelegerics merteriddd wetbicondractthepenbngscintbaydrch In
conducti ve [ {54 N d in arde S o jve
region. In |§%oﬁg%g§ﬁhoﬁégig§§%§d}Iéfhiﬁ%grégéﬂ%€?o%ggégﬁogQﬂggkihe
advant age t Haetlopen tohaueennectegbbaBear Bhineh atrany friemel evfosdd@ o an

et chi ng;aet hode DEc@PPE hak aar nE%I tBEOGESS BYoWBEsh dheyacancReqatdpeked and
damaged. Moreover, this nethod constitutes siggggﬁproductlon met hod by

whi ch bot h stRFtfarEbAtacts ahtehed | $ustP cordes PPt nt 1y produced
in a process sequence in a sinple manner. In a particular enbodinent, it is
provi ded th the 10 fuse layer is formed . froma dielectric mterial and
Purther mor o WAL SEEER Al 3y aP IISHA cIE cont aBF e Pe™ rmdl abMEEN Che
dielectric natevidé af imeréuse meaykeed ahor af rodhec Seg omalt tHnsleet i ve regi on.
This hasgsthe advantage that the contact |ayer can be used as an 15 etching
stop layer during the step of introducing the contact opening into the

non- conduct i &il$ ayePJeft | 4st hesShieysicdl gnfo BGIRY t RE sithgat MHFHAf whi ch

the diel ectrigcdayengi soetcahgeh thr opght hért havaveayeslisexs@wdi@int 4 ong
action of the etchlngﬁgégpess for .the $%E€ro uction of the contact hol es
i

and an el ect?T1tafPto bR FRedehe cet®HB ween the first and second
conductive regions and, consequently, a fuse contact is not formed. 25 In a
preferred enbodimeihy | Lol S REOVIARAL LN, { he; rempyal of Lhggsagrfi ci al

| ayer farthernore conprises previously Tréeing the sufFface of sai d
sacrificial dmyefusestHeor usee| Sereuiite t Rdealtdichla cmmeethod (Gheni cal
Mechani cal PohisbéRg) cofdiu@thigaul tegiidis 39r8aghiskiueicdl _B@Y%E.r's%lgorae easily
accessible to a subsequent selective etching process, in which the etchant

i s chosen sutdC¥hhtcitlddéyStot PELRAcIRRME §isECl ayRT . sEteRe fae & ayer
situated on fhessaeoniueitdlvel ayedioer ewhdthr eivedthytadCMm net hagh- it
woul d be_35 expedient to_carry out a further ski St ep. bef.ar.e .an etching
pr ocess§f50r ?%ﬁ%?‘f%/l\f%m{/? lgoﬁ(heoéusae Isauybesrecraanr?;e‘t hergg"‘slacg:risfalccril T9%%er. This
maski ng st eplager hers nddessdryy patbedeedt ce py ot ecittht héhusaidayef a@n t he

first conduclj¥e,1 £ohoK 2981 BShethBact GBI N A OCCR%ndow is produced

above the first conductive region. A fuse layer 1is

applied to the sacrificial layer that has been
30 patterned in this way. Said fuse layer is preferably a
dielectric layer. During the subsequent removal of the
sacrificial layer, the latter is removed together with
the fuse layer deposited thereon, so that the fuse
layer remains only in the region of the window
35 previously introduced into the sacrificial 1layer. A
non-conductive layer is applied thereon, which layer is
provided with contact openings into which conductive
material 1is introduced in order to form a second

conductive region.



I nfi neon Technol ogi es AG - 4 because the etchant to be used etches fuse
layer and sacrificial layer. The invention is explained in nore detail with
5 reference to the acconpanying draw ngs, in which: Figure 1 shows a
process for pipdiinngeainadifassas Fi gures- la to le representing cross
sections through the sem conductor structure according to the invention 10

after differ pr S; ?ﬂﬁ: I Quyr ia Lcal ho n
anti fuse V\hi'gﬁiﬁaslg%ggﬁc%%g@uc%d yd:t ﬁiéésfregﬁgd g@g%ﬁg?ﬁé t%lé(%?gu%%eri The
structures shonAufrhivhe HagaNss are AOL tar sehle.tiT® TeRPe$edud odn net hod

shown in Fi gufehinhSmeahbHEErodho®hed $4RGIFAAL @ RERY &y WHiGh i hey
preferably processéd with the aid of standard planar technology in which a
sequence of FRAI WAt ROtREsENd sdeBRArEd oYPTRAVER. 20t hEh BRENCA t he

waf er sgrsf aceoﬁgeﬁt_hhl@smml ginpea %ﬁbd&aﬂ drg mbehba]gaiy at«hglr:atiwupf t he
sem conductor _nateri,al _in_a_ targefed nmanner way, of suitable masking
layers. 25 The2BYart| fG FACES; fl%ctsaer&lt]i 13E p?é%%%%isgans sttt waf er
(not shown) preflecall ynesspnbrabbysagdenoe s$nl acenmpde nbensurface of which
is situated an oxide layer 1, into which are introduced conductive regions
2, 2' made of tungsten, the surfaces of which are 30 uncovered. A
sacrificial Tayet Bar§igppprederlrdinentur fidcel df Aoy isiasst Ehee pregreated

in thisjpy. rdbe sapfdd i ekal fdawed IRy &0mad1eRBRIG mBEE&-1R0! y&id i con,
anor phous si Licon or corregondl n%'té different materials degendl ng, on the
et chi ng chenf$fFHerB8I§hdascRi GOHTACYH abRYeB Ve aprdt b Fylbacterhad with
the aid of ampbet pkitiveegr aph cdiglosessic IMatdtSaTase, taeplfalsey esdwdr | ayer 4
is applied to_the sacrificial |ayer and_patterned photoligthographically,
so that the 23&ri¢TcitdicI asy%ronfai $° gtucg&\y‘%r ed“Bythe ?o%bf'o?%%? stta}Pe
| nfi neon Techdwvaongags AGat 5thleayepntdaoverlaves conducie vaiseegi aas & 2' on
whi ch an sant | tr oSy i nded r ged.; i igure

N g é%f’@?ﬁ? 5%%&}’ &)Léer SBEEBHS & @ %ecéfzf? % i %o *&S&%g‘l ﬂirl:é

1b, through t ndow'in t resi st |ayer e sacrifici ayer 3 is

uncover ed doRANEBCEhERANMEe1BEOL H'& ORANCEPREUFETEN LAY She Bhotid esi st
layer 4 is thedsr epdyedbdad o diflad rithel a¥eEudtabd aigony@ctn makiag | ayer
6 are subseqyently applipd over; 1Ne WH9s® Al8%ign S BheCt LS, L VEE O 1S
excessively long action of the etching process for the
20 production of the contact holes and an electrical
connection 1s then produced between the first and
second conductive regions and, conseguently, a fuse

contact is not formed.

25 In a preferred embodiment, it 1is provided that the
removal of the sacrificial layer furthermore comprises
previously freeing the surface of said sacrificial
layer of the fuse layer with the aid of a CMP method
(Chemical Mechanical Polishing). As a result, the

30 sacrificial layer 1is more easily accessible to a
subsequent selective etching process, in which the
etchant is chosen such that it does not attack the fuse
layer. If the fuse layer situated on the sacrificial
layer were not removed by a CMP method, it would be

35 expedient to carry out a further masking step before an
etching process for jointly removing the fuse layer and
the sacrificial layer. This masking step 1is then
necessary in order to protect the fuse layer on the
first conductive region against the etching process,



10 preferably conposed of a dielectric material such as Si3N4, Si ON or
‘Si02, but it is also possible to use other dielectric nmaterials. The
contact-making layer 6 is conposed of a material which is conductive and
whi ch for nms mfsthabhereatimaeyion A4® the dielectric layer 5. 15 In a
subsequent step (Fi gure lc), the dielectric Iayer 5 and the contact - maki ng

llayer 6 of th EHH fieai y r Y 22 OWP

met hod (Chem ca anl cacl?% (lsn}gj.))(é \?rJne(Jrcg t8 ot gt t%elrS%rmiI%g £S)I taglat ed on

t he sacrifi caaequl%yera% latrr ayers 5, 6 in the previously uncovered w ndow
of the sacrificial layer 3 remain. A structure is thus obtained in which
the sacrificial layer 3. 1s uncovere nd?fxvnereln a diel ctnf Iz&)/ 5 and a
cont act - maki My | ayBVeBEAPR 2355 (AR helr edi0Fs aBovRlt he "ediduct i ve
regi on 25 ThefHwdesd ric 4y edccompich ey czmtvamqsn;ak]rmgu}t;aqre:r 6 can al so be
removed by an etching nmethod, the regi on above the conductive region 2 then
having to be masked in order that the layers 5, 6 are not renpved by the 30
et ching steFidimurie shbwd laigtretess st mustduaies drs producey, after the
renoval of tgh 1ﬁ_aecsr Ci y S u @{JCPA C f an

oxi de layer 7 eg th?é 31%l cggeef%& en |Enlg%on8?%§grrae§tgecr éusg r%'[h %
sacrificial qlb@/eeersleerqd%etercﬁéaueepﬁg Erxeerelale oy e at}hengnéremtlp@ns or

conpar apbe efchantsdffeddtd &QQﬁbeTﬁMpwﬂ emd\G - 6 In the oxide |ayer 7,
w ndows are hen gvr ded as il a%Lrate in Fr ure |e at t he Io%atrons at

Whi ch s ho COHEREEE con HocE T S ol hes ek dBfeh

phot ol i t hogragEn @ redlde ka;nd:tmrbmﬂu&htamcmimg; twdhi Kdhgdre Indows  ext end

t hrough the oxide layer 7 conpletely or as far as the contact-nmaking | ayer
6, dependi ng on whether a sinple contact connection of the conductive

regi on 2' sitheatsoribsiwres rhowi den |Eyerfignies ekedato te seale or an
antifusgegstructure is intended to be 10 forned. The etching nethod or the

etchants of the etching process are chosen such that the etching process
ends in the TesePe?dudielemt netBedseharhudd® &iidere af t+F FAETéBENPHY- t hr ough

of the oxided aa{ersuzasltﬁ:a&err&ﬁmeérphetlwﬁﬂcby itshep e E&E gL § | @seoeesefeeer t he
15 cont act - mil% ng reaccr{te D this Ca?r{.’ t he cont Hﬂkl ng

| ayer 6 serVes t ‘ﬁ étlghloré Y ?%@e? S ﬁeoalyeljé'bt‘?' t:c Jer 5 is
prot ect ed awquaandxer of etmilwddmlarlo@pceﬁsmdmet iose migtcer oat , waigh
tungsteny whlglh fOcHeoft oW Iesi Sl a0gee LOONBGLEOR O A 1d1e, £0Rt agky maki ng

| ayer, 1s then in roduce Into t cont act - i ng openi ngs us produced.
Contacts 8, 1Bachcdessitiiee fiasmlt halgerrddenar f othed BRMIKCSINEEOTAS can

be seen fromde @t hod seenu?am;ect%crm%@ MOVGay  dES s Bassible to

produce both standard contac 8' and antifuse contacts 2,

si mul t aneou13S A DR ¥FGuct i on method. In this case, the conductl ve
regions 2, 2' are firstly protected with the sacrificial Iayer 3 over the
whol e area d 30 afterward onlxlthe re |ons at _which an ant i fuse structure

Y- él]spr ovided W th™a“af 5?%0?1” Irgffgr

is to bé pro (et At et MAcB9EFEY2A
result, it ivwafmssi bhett oshewhnd trn?efeéietrlmlrmn égpantiiohl 1the madductorfve

regions are exposad tgnannet ChiNGdy 0SESInYBRT ey dhayacan bg 3%alkt acked

and damaged.” The subsequent processes of | nfroducing contact openings in an
oxi de |ayer % i Lti Agtohe" bt adfeogdifitRfsicic e Renbitite | F89kerSrial are

identical far, tize pmaddectépn tafngdtaditar éheontaetscand @nt iWHissh Staréct ures.
30 uncovered. A sacrificial layer 3 is applied to this
surface of the substrate pretreated in this way. The
sacrificial layer 3 may comprise BPSG, BSG,
polysilicon, amorphous silicon or correspondingly
different materials depending on the etching chemistry.
35 The sacrificial layer 3 1is preferably patterned with
the aid of a photolithographic process. In this case, a
photoresist layer 4 is applied to the sacrificial layer
3 and patterned photoligthographically, so that the

sacrificial layer 3 is not covered by the photoresist



I nfineon Technologies AG- 7 In a preferred production nethod, it is
.provided that the dielectric layer is conposed of Si3N4, the sacri ficial

| ayer i s conposed of BPSG or BSG which is renmoved with the aid of a

wet - chem calidfiithtonf fedmidiedibs AG nears 50 H2S09/ HF- cont ai ni ng sol uti ons.
Since the etching rate of H2S04/ HF-contai ning solutions in the case of BPSG

or BSGis S'Q&&L}C Bb&rhkgﬂﬁrcéﬁéyhgfvg %?gi@ﬁscgseipf h 3 chhen

sacrifici al can be renov virtua no I npalrnent of the
di el ectric FNYfege SUMFCUIR b obikednA el A1 BT ng to the
invention, it is not necessary to provide a cont act-making layer 6. It is

sui tabl e, however, as an Chl n top I t he, cont act - maki ng
openi ngs of Ahe SO ductPve ’r‘é@?%n g‘rr Lgaf’el‘éjc? P IlaﬁleF}? can be
pr ot ect ed ag@asn]sét beapgretmhedhéhrsmgh.flwm t heyese 3of i suiuhallve refdc hi ng

chem stry, wever is_al oncgi |l e di el rig | r
itself can cr})ns%jl t% % SSHEEQ‘C% ch:ér%lg% st é#&fkﬁcgl};‘% ggggi%&iesgl t a%éfe whi ch
the use of tgteotomnscit mkyry I‘hyes th'tﬁrtonelsogﬁ@erafnldjo@s dipilgwte iz

di agrammati callyy i 5l ug ‘é 51 3% eéoaeaeelhéu§ﬁgwh'a§{@r256 hase begh sRipdutad,

according to the netho scri bed above first conductive region
2, which is aeRRIOTVAr akhex"desrayecal dlen SimkecRrkc PAYPE| 8ctiSi ¢ fuse

| ayer 51ps ?ﬁé@éﬂbm gahgokietisto £0BJUEE & Vet €0t OmaZeraBd COYERS alshe first
conductive e al is not neces Si t uat ed

0. regi an Pr S gnent ry.
above the fuseN |4ayesr1c§4 Fa %’oéﬂ acty %’ral&tnglfsa VeSS, pﬁﬁf‘&?ﬁ oY oViSFed for
process reassitser | dlplen‘arntymelemaaliso a\re dccoielsamtremlomg)r ldgmrmge of the

fuse Tayer 2 In.subscanent Bragess:stenns ol UaLedaan.35<t hacoqntagt - maki ng

| ayer 6 is an oxi er 7, a contact opening which
reaches as ffzormes a hetaokr acenmekiien |tayerh® Girlleeiblahlayea zonductive
materiahs8, e.g. tungsten, is introduced. It goes vm t hout saying that it

may be provided that I nfi neon Technol 0gi es further cqnductive
regi ons whi cH! &n8BPSEEPER{N SEiekFe ulfsit B e s Clar et]i“ﬁ Qéﬁtl%ﬁr\}vﬂ H e

conductive reghoa oBY¥ b@np@@w-d@dlbgl Q.Wyfelie cofiuehe veukayee 3£ ThEhe
features of the 1%1 en?TLon whi ch re di scl osed i,n he abogTE4 descrlﬁipt on, the
% RRAL

dr awi ngs and®3 % mSYEe of | APSrt ARLEVEDt h Vndf”w L n any
desired conb{Gagmbre orl\deidimrrneadll za’bllorshohgt) hewhaventtlom iletitesr vars ous

Configuﬁﬁti%ﬁ%uated on the sacrificial layer 3. The layers 5, 6 in
the previously uncovered window of the sacrificial
layer 3 remain. A structure is thus obtained in which
the sacrificial layer 3 1s uncovered and wherein a
dielectric layer 5 and a contact-making layer 6 are

25 situated in the regions above the conductive region 2.
The dielectric layer 5 and the contact-making layer 6
can also be removed by an etching method, the region
above the conductive region 2 then having to be masked
in order that the layers 5, 6 are not removed by the

30 etching step.

Figure 1d illustrates a structure as is produced after
the removal of the sacrificial layer 3 and the
subsequent application of an oxide layer 7. In this
35 case, depending on the material used, the sacrificial
layer 3 can be etched using H,S04/HF-containing

solutions or comparable etchants.



I nfi neon Technologies AG- 9 Patent Clainms 1. A nethod for producing an
-antifuse for the selective electrical connection of adjacent conductive 5
regions (2, 8), characterized by the followi ng steps: - application of a
sacrifici al thaymesor( FechnobodidgsiaGeconducsive region (2); - patterning of the
sacrificial layer (3), so that an opening is formed in the sacrificial 10

layer (3) a?ﬂ edde LRl 90auct) ve igglal (Re! mdPPLEEFiLeR 0fga fuse

| ayer (5, 6 east in the’region of the opening In the sacrificial |ayer

(3); 15 - réﬂréualtréfcesihéns§érgwrec|1@|, lady drhq 3hocatigipt i TatWhvkchf the

non- conduct k¥gthaYelcdnfectidiy OEwICt 0RO marie owmgthetglhhebf a
nonconductlve | a

e Qve the first ¢ uctive re
i ntroducti oRPBF© 6ﬁ8g8FPP Lraf@Siking Ang ﬁﬁ; %ﬁ§h%m%'pﬁ?b6§e of
form ng @ saﬁ:ﬁﬂdweowﬂetnd/etkrﬁgigm 138 . OQlda-héaly'Etrh(Td asngletiaied on cl aim

1, characterlze |n 2 hat h e | f lL.elecitric
mat eri al f 9 he netﬁbd ésgg §§n%%%¥g&c1§?$§%h§gha§§ g?g?gd ?% t hat
t he fuse I ayéethsrf & nedmp i e mcanitaygdr @mmmooﬁaweofc@hfém@thc

materials. %FUIB?I et @Ciql.u%steﬁ YIRS, 'ﬂ?meor&ﬁuQ{e Cla?e@ ils Lfhdengd@ragt eri zed

in that the | ayer has a contact |ayer ( . The nethod as cl ai ned
in one of ck&i n%aqet@m a@haﬁfra‘b%@%ﬁ%eétlrhlcttﬁéle the rigthrgledhf tenhebe

sacrifix al rbawed.(3rheonpttsesgt eedidd oWy ther t BeEhaheB: of the

etching process are chosen such that the etching

process ends 1in the case of the antifuse structure

either after the etching-through of the oxide layer 7

in a manner defined by the etching time or after the

15 contact-making layer 6 is reached. In this case, the

contact-making layer 6 serves as an etching stop layer,

so that the dielectric layer 5 1is protected against

being etched through. A conductive material, e.g.

tungsten, which forms a low-resistance connection to

20 the contact-making layer, is then introduced into the

contact-making openings thus produced. Contacts 8, 8’
accessible from the surface are formed in this way.

As can be seen from the method sequence described
25 above, it is thus possible to produce both standard
contacts 27, B8’ and antifuse contacts 2, 8
simultaneously by one production method. In this case,
the conductive regions 2, 2’ are firstly protected with
the sacrificial layer 3 over the whole area and
30 afterward only the regions at which an antifuse
structure is to be produced are uncovered and provided
with a dielectric layer. As a result, it is possible to
avoid the situation in which the conductive regions are
exposed to an etching process whereby they can be
35 attacked and damaged. The subsequent processes of
introducing contact openings in an oxide layer and
filling the contact openings with a conductive material
are identical for the production of standard contacts

and antifuse structures.



I nfi neon Technol ogies AG - 10 - renoval of the fuse layer (5, 6) on a
-surface of the sacrificial layer (3) with the aid of a chem cal nechani cal
grinding method (CVWP nethod) . 5 6. The nethod as clained in one of clains
1 to 5, charmatieebzZetedindilbaties has di el-egtric layer (5) is formed from one
or nore of the materials fromthe group Si3N9, SiON and/or SiQ2. 10 7. The

met hod as cl-aj ned. . f } ; aracgtery z i a e
sacrifici al ﬁaﬁr p(t )f%l[}ge oﬁe@@ol%r%ﬁrg@%?gghegga? eér i g?%b??%an Etlll]%t%gr oup
BPSG, BSG, Hdlg/-SHiledestriml , IgyerTi Nis15 @mpasedet 8bd & 38kai m#sin one

of claims 1d0.r4rcharacigpdzedsi BohBaketin@sagidd i &t absbayghibR) ilsS
renmoved using an H2S04/ HF-cont ai ni ng sol ution. 20 9. The nethod as cl ai ned
in one of clEAnAYed twlBh EREr ddfeizet Yot tRREMEE2] eddttonélomethed

Cﬁnduct iye i Qﬂé&ﬁ(sl 08) _mﬁo‘mm'edoﬁggﬂgwegsé@{]u%ﬂ&as Aln E?mid;jé‘ Us@e f
characterized in that it is_pr c a_nethod as clainmed in _aone o
claims 1 to SFCPNI AFatK: eafat'g?%%d?ggﬁf:imﬁawﬁﬁgans%ﬂ%Jf%%% ad c*B€mred in
cl ai m 10. dadd nednBPEChmal 0B @siAGsighl fiMasttiycthiMitewdthan phaduci ng an
anti fuse anq.r?‘.n{:hgu%% eorofh%_ﬁﬁl,ecfzhge £l &aldiigaly CP.?g&?t lon-of adj acent
conductive regions The Invention relates to a nmethod Tor producing antifuse
structures dfhaid f usesudllwhrékhadcadamaicmanictoVethegdérdeztrgccan be
sel ectiyely 1¢lyaotrd cal ly connected. The nethod conprises the application of
a sacrificial layer 3 to a first conductive region 2, the patterning of the
sacrificial layer 3 with the aid of a photolithographic nethod, the

appl i cati on rfr athgs@roayeit ian tmetled r egovabing te sker ihivenhaliohayer 3,

t he appli cat.ion, of _a_nan-conductiyve er. 7 e i troduc%i on ([if an openi ng

I . 7, th
into the nor-cohdufPivé' SEH2 7 ahd P% Virlﬁlfer oadu%?ﬁ!‘g?lc%Tm% hdBct Ve mat eri al
8 into the dpening ifsorsthealple posewefrefror Mmngan sacbrichac osdert ilegeregi on 8.

15 for the contact-making openings of the conductive
region 8, whereby the dielectric layer 5 <can be
protected against being etched through. With the use of
suitable etching chemistry, Thowever, it 1is also
conceivable that the dielectric layer 5 itself can

20 constitute such an etching stop layer, as a result of
which the use of the contact-making layer 6 becomes

superfluous.

Figure 2 diagrammatically illustrates an antifuse which
25 has been produced according to the method described
above. It has a first conductive region 2, which is
embedded in an oxide layer 1 on a substrate. A
dielectric fuse layer 5 1is situated on said first
conductive region 2, and covers the first conductive
30 region 2. A precise alignment 1is not necessary.
Situated above the fuse layer 5 1is a contact-making
layer 6, which 1is provided for process reasons. It
primarily serves to avoid destruction or damage of the
fuse layer 2 in subsequent process steps. Situated on
35 the contact-making layer 6 is an oxide layer 7, in
which is situated a contact opening which reaches as
far as the contact-making layer 6 and into which a
conductive material 8, e.g. tungsten, is introduced. It

goes without saying that it may be provided that



I nfi neon Technol ogies AG - 1 - |INF 812-PC PCT/ EPOL/ 09927 Patent Clains 1. A
nmet hod for producing an antifuse for the selective electrical connection of
adj acent conductive 5 regions (2, 8), characterized by the foll owi ng steps:
10 15 20 251nfapdbh cRidhenle§ies sacrificBal layer (3) to a first conductive
region (2); - patterning of the sacrificial layer (3), so that an opening
is formed i acrifgi .|, ayer - ove .l: fir nduct.i .region
(2 ; - applr}iuéftaaﬁe%n O?Ega*lglgéb?ayelféiis?é%) ggtﬁﬁh:gldst iﬁhd%%e rgékg%léf t he
openi ng i n chgcsastancsisal |laBfer {1B8) ;contagpvali®t theef usenfigeELvVEs5, 6) on
a surface of.lA@rsael HeCiAlovidkRl Hedowite thedricd iefe aghamxal

mechani cal gri'nding nmethod (CMP nethod); - renoval of the sacrificial |ayer
(3); - application of a non-conductive layer (7); - introduction of an
openi ng % nt gHehef agnepaLUCHi Vend ayareqat)oabosel dtheater i eairghed i ¥a regi on

(2); - introduction of .conductive erijal._i.nto the apeni ng for fhe purpose
of form ng ?ec%od"eco%%%%ﬂ?/%l?%grghe(g)r?wipg‘fhgnrge?%’oed %ga%:lﬁ%i %ﬂrééf in
claim1, _ ch@aeact r impdrtanthatbdtine meinevnlca;edrly salfld_r rread a‘rrsomianire_tiect ri c
30 material Lhhiod® b WS WAL LA dPhd Nl o M. ehar aht eebzed in
that the fuse ayer 1s formed froma layer sequence nade of dielectric

mat eri als. various configurations.



4. The nmethod characterized in layer (6). as clainmed in one of clains 1 to
3, that the fuse | ayer has a contact I nfineon Technologies AG- 2 - INF
8l 2- PC PCT/ EPOL/ 09427 5. The nmethod as clainmed in one of clainms 1 to 4,
charact eri zethfiirebhatethe ldigekecaci ¢ l-awer- (5) is formed fromone or nore
of the materials fromthe group Si3Ng, SiON and/or Si02. 5 6. The nmethod as
cIairredinoEg%et Sé?é 51 to 5 characterized in that the sacrificial

| ayer (3) is fornme fom one of the materials fromthe group BPSG BSG
Poly-Si, a-Si, Al, Ti, TiN 10 7. The nethod as clainmed in one of clains 1

to 6, char acf eri ZA?d h8thOat iehe Sgﬁrdd‘dcﬁ' layerak8lrhiser epyed (43 ng an
HZS09/ HF- cont aj ni ng sol uti on. he nethod as clained in one of clains

1to 7, charRiFizes ?ﬁeFﬁéﬁcétl I0RE GO haddBRanEt |C\Pé1dt’-’§§lldfr?s (2, 8)

is formed f rosgismgsten. 8 g, é&ﬁlaﬁil&téﬂﬁﬁedlhayaﬂﬁ@rfdﬁlbwm@ h@&ep@ ls
produced 20 by a method as_cl ai rrec% n one_ of .C|aI];TB l1to
n

integrated circuit aa?ﬁ?lhjgc%%l%lﬁtl usé assa%lfjaﬁjh%]ua l@lyf’r é?’
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(2);
- application of a fuse layer (5, 6) at least in
the region of the opening in the sacrificial
layer (3);
15 - removal of the sacrificial layer (3):
- application of a non-conductive layer (7);
- introduction of an opening into the non-
conductive layer (7} above the first conductive
region (2);
20 - introduction of conductive material into the
opening for the purpose of forming a second

conductive region (8).

2. The method as claimed in claim 1, characterized in
25 that the fuse 1layer 1is formed from a dielectric

material (5).

3. The method as claimed in claim 1, characterized in
that the fuse layer is formed from a 1layer sequence
30 made of dielectric materials.

4. The method as claimed in one of claims 1 to 3,
characterized in that the fuse layer has a contact
layer (6).

35
5. The method as claimed in one of claims 1 to 4,
characterized in that the removal of the sacrificial
layer (3) comprises the following further step:
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characterized in that the sacrificial 1layer (3) 1is

removed using an H;S04/HF-containing solution.

20 9. The method as claimed in one of claims 1 to 8,
characterized in that at least one of the conductive

regions (2, 8) is formed from tungsten.

10. An antifuse characterized in that it 1is produced

25 by a method as claimed in one of claims 1 to 9.

11. An integrated «circuit having an antifuse as

claimed in claim 10.
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selective electrical connection of adjacent conductive

regions

The invention relates to a method for producing
antifuse structures and antifuses by which adjacent
conductive regions 2, 8 can be selectively electrically
connected. The method comprises the application of a
sacrificial layer 3 to a first conductive region 2, the
patterning of the sacrificial layer 3 with the aid of a
photolithographic method, the application of a fuse
layer 5, 6, the removal of the sacrificial layer 3, the
application of a non—-conductive layer 7, the
introduction of an opening into the non-conductive
layer 7 and the introduction of conductive material 8
into the opening for the purpose of forming a second

conductive region 8.
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regions (2, 8), characterized by the following steps:

- application of a sacrificial layer (3) to a
first conductive region (2);

- patterning of the sacrificial layer (3), so
that an opening is formed in the sacrificial
layer (3) above the first conductive region
(2);

- application of a fuse layer (5, 6) at least in
the region of the opening in the sacrificial
layer (3):

- removal of the fuse layer (5, 6) on a surface
of the sacrificial layer (3) with the aid of a
chemical mechanical grinding method (CMP
method) ;

~ removal of the sacrificial layer (3);

~ application of a non-conductive layer (7);

~ introduction o©of an opening into the non-
conductive layer (7) above the first conductive
region (2);

~ introduction of conductive material into the
opening for the purpose of forming a second
conductive region (8).

2. The method as claimed in claim 1, characterized in
that the fuse layer is formed from a dielectric
material (5).

3. The method as claimed in claim 1, characterized in
that the fuse layer is formed from a layer sequence

made of dielectric materials.

4, The method as claimed in one of claims 1 to 3,
characterized in that the fuse layer has a contact
layer (6).
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5
6. The method as claimed in one of claims 1 to 5,
characterized in that the sacrificial 1layer (3) 1is
formed from one of the materials from the group BPSG,
BSG, Poly-Si, a-Si, Al, Ti, TiN.

10
7. The method as claimed in one of claims 1 to 6,
characterized in that the sacrificial layer (3) is
removed using an H,SO,/HF-containing solution.

15 8. The method as claimed in one of claims 1 to 7,

characterized in that at least one of the conductive

regions (2, B) is formed from tungsten.

9. An antifuse characterized in that it is produced

20 by a method as claimed in one of claims 1 to 8.

10. An integrated circuit having an antifuse as

claimed in claim 9.



