;1 Je3e@=<""6"Tv+014 FEB 2005 Description Method for producing an antifuse
and'antifuse ,for the selective electrical connection of adjacent
conductive 5 regions . The invention . relates to a nmethod for producing
“antifuses and to an antifuse for the selective 'electrical cbArfdd 285 of

adj acent conductive regions. 10. ~ . Fuses ~ are generally understood to be

conductive .connections which are integrated in an integr A Wt arid
whi ch can be separated by specific neasures after the com H"”@ﬂummmﬂehe
circuit, in oPBBFriBti®nperform specific, individual settings

‘integrated circuit.In this case,'they maintain their setting”8%h in the
they are quite generally characterized by

absence of a ugﬁl% ¥o|ta%e, i.e. ,
a pernmanent. physireal tOEoRAEERFEAT 0~ s @Rdridiisen aofd tamt ichrdeacfsr 2Re

So-cal |-ed | aseeléatsie aebettelawist som®emibn ThesEdaeehOr Befalke LN 0
i nterconnect s, '5§Fcan be severed with a | aser beam dependi ng on the
desired setting and, as a result,. the conductive connection is opened. 25

~ Antifuses ,are disclosed for exanple in "Application-Specific Integrated
Crcuits", CThel. LinddfhorAddisSite LY 4+ O0NGLBLL | NEq Th§¥?g£e.ﬂgt he
opposi te of ebﬁggﬁgggg oggkifu e L.e. the% constitute an ini |af1y open
swi tch which can be. cl oséd by° medfs 36L15158 sdiotabltdereasetesctive, by
the. applicat9i@ftrgical conpgehimn ngf caifamint Antridutseseuseghbysconpri se
thin insubating | ayers between two conductive contacts. They are sw tched

o oar anmmi ng. JE%6a0t G35 ST cUGRETTERYE gERer bely comndtem o
di el ectric | &PBneffiensi swapphi esron tncentandd orid Nty coniagdrddayer and on
mhich_a, furchecuieonhaciniERUELRN B éepéf%égaBB§N§%écf%ic measures
o ' after the completion of thé circuit, in order ‘to
15 perfo;m specific, individual settings for the
integrated circuit. .In this case, 'théy maintain their
setting even in the absence of a supply voitage, i.e.
they are quite generally characterized.by a permanent
physical ,connection ~or  separation of two contacts.
20 So-called laser fuses are the most  common. These afe
. formed by thin interconnects which can be severéd witﬁ
a2 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”, éh. 4.1,
-}997, Addison Wesley Longman, Inc. They are ,the
opposite of a conventional fuse, i.e. they constitute

~an indtially open switch which can be. closed by means

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

35 voltage. |

Integrated Iaptifuses generally comprise a dielectric
layer which is applied on a contact or interconnect
layer and on which a further contact. region is

A
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si t uat ed. Such antifuse structures are usual[y produced by a dielectric
| ayer bei'ng deposited over the whole area and then being renoved again

~essentially over the whole area, except in the fuse regions g%@ﬁ@ 5
l'i thographically, by neans, of dry etching (R E .Reactive IB_ ﬁg), SO
that islands nade of dielectric nmaterial remain on.the contact layer. In
this nethod; the contact or i nt er connect? |I"ayers ‘of the bottominterconnect
plane which are freed of the 10 dielectric layer by the RIE process are
attacked and $Heiategyr Sacd aptdlfuseedtirnchinrendeser abhiel hpnpeodudéer ef or e,

it is-an abj of dikeepresent] davertd Q0 t 9o P5 OV L.MaLQVec t hod for
pr oduci ng anﬁw}f uses. Jt‘:'ie This,, (?gj!éect il(sm;achtiejl'gvéa)%j%%‘Si/E %}gtﬁgp{)hf%t egfrr%t hod
according to % M TR tHein R RARR ik RER Ehbte SRl lf 0vgreciii ed i n

t he "dependentwhgll®l n®are20 Acexc&btng io thke, ifmgent ixgyidds | Sd®fdded t hat
anti fusessfor ity feLLye el egtri nneget i of adjacent lucti ve
regions are prloduc?e%gbby f}{}fgfly% ' sgtgelra}r}%loci a |§?/é§r beztldﬁg'ngppl ed''to the
surface. of &e3CHIE cdRBuctEiiringdi-on,sahi Eet s islendsedmadea mdn 25
conducti ve regiedecalrica rsthatizat eredaidl LACr thé Cicndaaer 1h5eFi st y
patterned e. g W th' e aid . hat ol.i t hogr aphi ¢c. .nethod, so_.that a

wi ndow i s prgc}i‘ﬁ%ﬁehgggggé t%hg fc%“écscgor?&uéﬂtt\?ggf’@ FS&. LRYFESe Ofayde i s
applied to t REtE3Bri fPEREFONRERY tanshawhdedn 3cepatfizereted dfn thies way.
Sai d .fusko |ayeletsrpeellanabl bya ehel REEF igdaKEr 2 AT LRY,LREgSURgEqUenNt
renoval ' of thgisagrificial, layer he lLatter is renoved together with the
. fuse | ayer .dg%égi tg%%jféc%a?lesona,a%segeﬁ]&f‘ fRe“F {88 FaPLP PRAR®Hs only in , the
regi on of the wi ndow 35 previously introduced into the sacrificial ,Ilayer.

A non- conductheeefoyer is apphhednyber egp, Wi F,Qiéégxgir ﬁ!t“?SBEgé v?:%eg.rd\é\n'rtP.O

cont act openj . g 0t ch _conductive _materi , 1
form. a sec%ﬁ%%é%%d%ém FVES Blﬁ.ghc’dlﬁoﬁE%r? B89 ANEH{ES§Foduct i on,
nmet hod Hes the advant age that open 'conductive regions, are not at any tine

exposed (0 amhed Chimged®t hogl ozcranobdier har gl orogess. Yy Waieh ghey can
be attacked g‘?‘%’%ﬁb edc5 I\/Preov r, _t hig met hod 5 constitutes a sinple
producti on nef ho r]:ggg 1 chBot ' st.AHE5PEF BOKRRERESARE sMPPEiRENEDNt act s
.can be j oi nt3%F pIRfFICEGd Anatpeodessndequertaing a sinple manner. In a
particul ar enbodinent, it is provided that the 10~ fuse layer-is formed -

froma dpel j,comaterdal and furthernore has a contact |ayer via which
contact is %&é%&ﬁ%e#c’t hé:%(ﬁ el BT C Mt erial 0 tPECYIRRA | a3t . and' of
't he second TYrdEESyefPRgitba. Sk ectiar t hdeatvhnd hgednnectibe camt act '
Layer can bexdjsegnas cthdlietabehi iy igmP 4 /Y epriihidd Foge Jfltr%l%l?/f -

e layer” 1% is thus

i ntroduci ng .contact .openi ng into _the'. non-conducti
possible to S%\?:%il fq%gisi At oﬁegrrr‘\ngfﬁp 1efe 7 elfBEt rferfagrer of s &t ched

t hrough i n tH&séy nndictdyeesssadedny, | ehiclactisorsidfusthel et ghianghqur-ocess for
the = 25 conductive region of “a substrate. Said sacrificial
layer 'is firstly patterned e.g. with the aid of a
photolithographic-method, so that a window is produced
above  the first conductive region. A fuse layer is
applied to the sacrificial layer thaﬁ has- been
30 patterned in this .way. Said fuse layer is preferably a
dieleét;ic layer. During the subséquent removal of the
sacrificial layer, the latter is removed together with
the fuse layer .deposited thereon, so that the fuse
;ayer remains only in .k the region of the window
35 previously introduced  into the- sacrificial layer. A
non—condugtive layer is applied théreon, which layer is -
provided- with. contact openings into which conductive
material  is introduced in order to form. a seébnd
: éondﬁctive region.



20 production of the contact holes and an electrical connection is then
produced between the first and second conductive regions and, consequently,

a fuse contact is not formed. 25 In a. preferred embodiment, {if pgg fggsovi ded
that the . renoval of the sacrificial |ayer. furthernore conpfises :
previously., freeing' the surface of said sacrificial . |ayer of ,the fuse
| ayer with the aid of a CVMP nethod (Chemical Mechanical Polishing). As a
result, the . 30 sacrificial layer is nore easily accessible to a
subsequent d&lidct Pradackhemg Metdessshasi ntheni eldvanheget cisat icbe@hosen such

that it doesdmtucktitackddhenkused . akf - ifuated on the
sacrificial layer -~ V\?Bee?r’ii ot . rerma%{/% 8}% a %Wm%%@%e?t%%lﬁf"d , be 35
expedi ent t & carry Oat 8% G t AP Rek i Mg St e PP usciase bah wtichi dgepr ocess for
jointly rems@inngbet Rttfasked aged adahdded .satbirtbekal |@yey . mERhsgMaski ng
step i.S $ heRonsREERESArY 144 r o fuse | ayer on _the first
conductive regi gn ggai n}sét ﬁ]@’%’?cﬁf%gugﬁ%%%s@?EH8§4%§’EB‘”}§%§B .BOHB because
the etchant St8RBBTAuSERtREERhedNfuBtLAYE? ApUtaels | Eati ke BayetlyThe

i nvention i predptadntn a rprotes dafedjuentet inSar 8{\F EOCR LA e acconpanyi ng
drawi ngs, in which: Figure 1 shows a process for producing an antifuse,
Figures la to l'e representing cross sections through the sem conduct or
structure acRordi RGFEECIRr | AVbALiBENTO dtt e¥s dpfrbeidatl mhacesshst eps; arid

. Figune 2 duagr daveri cod | yositews manani | Liseoubleh hasdiaen preguced by
the nmethod Agf g#ﬁgré o Fioure L. Tt{ﬁ JZat‘ructulres Ehown I'n the Tigures are
not to scale. e. prodution methott $Howh! # n "BiGlr €ontiasteaki ed out on
a subst r at E3RR PEEVCSHI Ehe | dipledturiabinarmieds sedl thd hfide Bighwof standard

pl anar techmod ogyf i Bhishi sdbensedsaneet@hei el yi dyal i@lrigceﬁggs s, carried

out which’ ‘;aaq.&t‘é ct; t waf er, surface over the whole area and | ead to.
t he Io&gl alterat |ggen Eggl‘f hg%éeen?%%%%%ct PYRAL €3l PPN WSahr §8t & nmanner by

way of Sui tSieehsKitR) +ayer sdupbng Thhessaepi of natterddaiciugectHes a
preprocessewbriss! r @pen ikl ehtbNehes oW RHRIRLRY Y1 £psent gl Iy, made of
: thus possible _to avold the situation in which the '
dielecﬁric layer 1is etched through in the event of
excessively long action of the etching process for the - °
20 production of the contact"holeé and an- electricél.
connection is then produced between' the first and
second conductive regions and; consequently,  a fuse
contact is not formed. '

25 In a. preferred embodiment, it is provided that the
- removal of the sacrificial layer furthermore compriées
-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, tﬁe
30 sacrificial layer is more easily accessible to a
subsequent selectiye 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 rnot. renmoved by a.CMP ﬁethqd, it would.be
35 expedienf to carry out a further masking step before an
etching progess for jointly removing the fuse iayer and
the sacrificigl layer. This masking step is then .
necessary in order. to protect the fuse layer on the
first conductive region against the ‘etching process,



silicon, on the surface of which is situated an oxide layer |, into which
~are introduced conductive regions 2, 2'. nmade of tungsten, the surfaces of

whi ch are 30~ uncovered. A sacrificial layer 3 is applied to this surface
of the substrate pretreated in this way. The sacrificial |ay&rFEB 200y
conprise. BPSG BSG polysilicon, anprphous silicon or correspondingly.
~'different materials depending on the etching chem stry. 35 The sacrifici al

| ayer 3 is preferably .patterne ith.the aid of a phatolithographi
process. In t %CSLUESset,h%a %%Q%}c%eggt blea')}bsrecg "F%?l?ﬁ)%l ?Baet.olatyﬁé. i ficial
l'ayer 3 and parctefnedaphdawér gt hographically, so that the sacrificial |ayer

.3 1s not covered by the photoresist 14 FEB 2005 - 5 |layer 4 over the
conductive regions 2, 2' .on which an antjfuse structure is_inténded to be
formed. As sH TRVENGAPE 11,5 t EBRIHRGH s W ndBRFEn a1y ediidth | ayer 4,
t he. sacribi ciralfelrayee Boi sheincoavepecthydown drawtihgssuihaekieh:t he . conductive
region 2. The photoresist layer 4 is then renoved and a dielectric . |aye.r
5 and a ~ contact--naking . layer 6 are subsequently applied over the whose
area. The di ERgEFE| & ?%9¥ﬁ'%5R%PQHFﬁmﬁ@ﬁepéﬁgycééﬁpé§eénéifasﬁieIectric
material suckigar&3NY, & NeOrrepentung tcidss 8ks0ipASSIHNR UGB USe

ot her dieLec% gcsgﬁtgrhglétgpesgggtggt-naking‘la¥e% GtES composed of a
material whi CR-i SCORAUCET VR~ aRd” WAT ehe f 3FRREA3F abPe SE86nned R 5A Mo t he

di el ectri® | afeersdififerenty passeguenerstepn@figure ,1c)., the dielectric
layer 5 and rhgugenbactiamikinpgthayely6 stbwkharsusfece,f yRecsaskificial

| ayer 3 are yenoved a t ha em _cal,, Mechanj cal Po]ishing.) where
the latter iée§% %??%ﬁﬁ%ﬁf%ﬁfﬂﬁ%enfgéﬁg?FEFaFdFageFO3#lQWﬁF| yers 5, 6 in
t he previously . uncovered, w ndow of the sacrificial |ayer 3 remain.' A

structure isThdustaitinad dhowphiighthBerigasesfisd ahot AYSrschies uncovered
and wher.ein .a dielectric .layer 5 and a contact-naking |ayer 6 are 25

n
situate&% n the regions above the conductive region~2. The dielectric |ayer
5 and t he cofracerodudtnipr ayatth®!  gfmwral so Deguenoveds byaanietdchithg net hod,

thg re?ihotn ?ﬁlove %ﬁ%stgﬁegdﬂﬁEEEQtai&eQirﬁ%hg :E)mlteﬁéﬁé%as%st/ﬁp%cgt@ég&dFi n

or der a ayers .6.are n rengve A e etcning step. Fligure

© 1d iIIustraf%?jg %-?u%%ﬂg8fa§%F§36F8d§i&9%ﬂtHﬁCHH§§°ﬂ€hdJa| Sh hd

sacrificial 3N a0l Lthdividisehupnocappes casi aramfieah, owxi deichayer 7.

In this285 cassi 4lepesdi BPe0Rakhe siREgRbaAlbvesednd henacrifdL£i ghgl ayer: 3

- can be 'etchFdCPS|hg ~. HZS04/ -cqﬂ;aL in .solutlgns or .conparable

et chant s. ea lto. the oca alterati of the semiconductor
material in a targeted manner by way - of - suitable

masking layers.

25. The starting material used is a preprocessed'substrate
wafer (not shown) preferably essentially--made of
silicon, on the surface 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 léyer 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 chemisﬁry.

35 The sacrificial layer 3 is preferably patterned with

the aid of a photolithographic process. In this case, a
photoresiét layer 4 is applied to the saéfificial layer
" 3 and patterned phdtoligthographically, -so that the
sacrificial layer 3 is not covered by the photoresist



14 FEB 2005 - 6 - , Tn the oxide layer 7, windows are then provided as
illustrated in Figure le, at the |locations at which the contact connections
are to be nade; with the aid of a photolithographic maskingl fFgBs2psequent
etching, which 5 'wi ndows extend through the oxide |ayer 7 conpletely or

as far as the contact-nmaking |ayer 6, dependi ng on whether a sinple contact
connection of the conductive region 2+ Situated bel ow the oxide |ayer is
intended to be nmade or an antifuse structure is intended to be 10 forned.

TPﬁ tet CP'h ng. miepﬁpmoevébetﬁbcf&%ﬂa&c@ﬁbhee@tﬁh?nthrzoc?%}s @qfcrgshgﬁten such
a e .etc pr.ocess ends i.n ase o e i fuse structure

ei t her: aftera?hjehé%: %’ﬁ"&udﬁ &Pteﬁé gx?ﬂeb? a%fbﬁmefﬁ n a manner defi ned
b.y the etching tine. or after the 15 contact-making layer. 6 is. reached.

Inthis caseygthg£aNt g a@ﬁ%% sg\ger 16 e§_ as ambne}&hl ggcs{ﬁ) | ayer,

. S0 t hat the d| electric | rot ect agal nst being € t hr ough.
A conducth vereste i apyeR. 4 'thengsrepifigiah 1aves & i veereerede

connection t@owdd the tentaetFamki Bg . |t&1§éercoﬂ1§ucttlh@" ragieduged 7Hd 0 the
cont act - maki S pr, o uce Cont act 8'_ a ce sible fromthe
surface are é}gc? |1%ch Qy ; is CHIP erg&%ve$r Stht Fe Pt HodSequence
descri bed 251%&tﬁﬁ/e5 prdj & tqulstaﬁ@s@ﬁl&lem dayeodifc et dulssequientdl wont act s
2, 8 and amiiuse oeenian Sided Sidall maeousNedii0n8 aBboduc on

rret hod n this the cond Lve regions, ' are y protected
with thebsacp?ﬁ%egr%%eiyl yerr 3 S ve? t fe. chetrd‘rceam%h%lrlajsOSHF era\ﬁgrd only

the :regi onsSJanhﬁéﬁNarP%nﬁi@usebstr uct ute iadspo mesprldduced arse uncover ed
and provi decbuMerh i elie@Iteqlr infatledt @ s . ATHa rcemlat:,t-wakhﬁ PQsgkhl ¢ to avoid

(he Situatian il he,caaduetive Lod ons e, igeed L g1 fchi o

" processes offqrmsr @dﬁéﬁhéecemmtwemmgma nlleéncoxndelbaqerS and filling-
t he contact openings with a conductive material are identical for the
" production rd contacts and anti f.use g ruct.ures. 14° FEB 2005 In

f standa
a pref erred%ﬁ’r (?dLFCL{q:i SSEURRENSE R t g WSeovicded theh S 9YREtaRSI d@¥RC | ayer s
conposed , of ang 3Me, qqm@asacmaknogalayayeﬁ bE’ tbapesedaot BESGher BSG,
which. is reaevediwibh theyaid »f fealy -GS L A 1T - @ivp ”ﬁtefaﬂédE’ by means

. 2509] H- dGREF Fihg MR | ROLERELbAEe % @Bgs‘“e{‘g Sdsers is

SI gni f i €&nt Bythﬁgh@rom h@hﬁtmrmﬁnqm dagre rof3 . STTBRY lakessaer bf Loi al | ayer

3 can be regn¥edprévis@ly, uidReRad MahasRntoof e diagkegtipig: 10 |ayer

S. layer 3 remain. A structure is thus obtained in which:
the .sacrificial layer 3 is uncovered and wherein .a
dielectric-layer 5 and a contact—makiﬁg'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 conductlve region 2 then hav:.ng 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 wusing ° H;S04/HF-containing

solutions or .compar,ab-lle etchants.



For the production nethod according to the invention, it is not necessary
~to provide a contact-making layer .. 6. It is suitable', hovvever ~as an
etching stop. layer 15 for the contact-making openings of tRe, E5t|ve
region 8, whereby the dielectric | ayer 5 can-be protected agali nst eing
etched through. Wth the use of suitahl g etching chem stry, however, it is
-al so concei vabl e that the dielectric layer 5 itself can 20 constitute such

an etching st as a.result_ of ich the use of the contact-naking
| ayer 6 beconﬁg tg pettidfouleYeF gure YLBPQWT affst | ERPTy BAQViiSECat 8% an

anti fuse whi di.2sthatcbedn. Fyodacad, aacor:dengotatidaﬁsnethﬁldldl_essnié bed
above. It ha afdtr Séon(}%@g‘li%}ql Ve J.e orbg éch gg %d%&d |O a%n oxi de

Iayer 1onasu Sstrate CtI‘IC use Si tua (6) sai d
first conductiRREGlddiPgaraphaadnasténg and ﬁPb%@Q‘é%m@u%t@WemB’ owh:equ on 2. A

preci se abi gnneRiowss eﬂ@tenrale(t%&%@h AGY. thlet Oltlﬁ%%% ab)e- tﬂecérhﬁféﬂé!}gﬁroé is a
cont act . - maki_ng ich s nrovide [ 0Cess [ eas

primarily ser\r}eskgo avoi 3¥}ges‘f?rhtat ﬁnad?ln(?angaggﬁf hedepfaf]aéngaﬁ} 2 in
‘subsequent prbEESeTstEepsinsie uaerEReh S5nnACt tomt aft -biwki pondayteives i s an
oxi de | ayer ,egiltanmlrctaltaaﬁéauaéﬁawatﬁ@néﬁfae Wﬁ&%&&ﬁ&é&?% as far

as~ the contact-naking | aye and into which conductive materi,al 8, e.g
tungsten, i S%I nt’%%cga 3/"I‘t aé‘&é Ut I‘ﬁﬁﬁu?aﬂﬁenglf hat5endesy be fheovi ded
t hat 110 FEerreds _The _dhohtingr mehbodt iae rtdgi onschhhth, athdathecertain
Ci rcumst ancegtcaiggl N, 998&§§t 34 h thes Sondygtd ve HAgi Odhémyeé%?%%r ovi ded

bel ow (e copdictire Tayer 2 R e O e e
of inportanceibbeh kdtevi dbal lotdrichg-thanygtesifr ethe ookigat iagetor the -
- real i zation of thenddhantdonddy iks YALI QenIARf WAL PN rrer 14 HEEB 2005 _
- Pat elrg Clcglla act—maklng layer. 6 is. reached. In this case, the
contact-making layer 6 serves as an etching stop layer,
- 80 that the -dielectric 1ayer 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 seqpencé described

25 above, it is thus possible to produce both standard
contacts 20, 8’ 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 i1s to be produced are uncovered and provided
with a dielectric layer. As a result, it is possible to
avoid the situatiah in which the conductive regions are
exposed to ah' 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 productlon ~of standard contacts

and antifuse structures



1.. A method for producing an antifuse for the selective electrical
connection of.adjacent conductive 5 regions (2, 8)', characterized by the
following steps: - application of a sacrificial Iayer (3) to- F%@rg?
conductive region.(2); patterning of the sacrificial |ayer ( %at an
opening is formed .in the sacrificial_19§ layer..(3) above the flrst
conductive region (2); - application of a fuse layer (5, 6) at least, in

th [ t he t he. ificial layer (3); 1 r enpval of
the fuse | aybh PePTBFeaRod BraRrRCoos MerGoBacri | K sbT9ugeed (55O th ¢ he
aid of a ,cheme cauleﬁebamcal lgyendi ig nedriymes dCVPo fret f$ddt)14, - tkaoval of
the Sac“f'céaaédrﬁ}’@:{ ﬂ%ge%ﬁ is ac?a% Gald Oé‘foéda%ctlveé’ % J(cV71§9 | g\‘jre (n]e

- introduction o %e honcon
first conduck§nevedgitm (ﬁ)e a1d @ﬁtaouaércbﬁmma%ohu%w% Iﬁﬁt@@dal into

the 25 ~zop %e%%@ t@ﬁ @MS@ 435&%@&%&&9 as@fﬁ%&&h§0n@§ﬁbbvetﬂ@g'0“ (8).
2. -The netho clal Zﬁﬁéﬁi C aEacterlzed | hat- the fuse | ayer
is formed fr® r};ﬁng ?Hocf Ercertas]in 1"f‘?od s H%ined in

‘claim1, chavars evf zBHSE. art B&E tise Smﬂw@rtlws Highesd, tHamontza t ayer-
. sequence madg ofndi eheet IFC sl i ahe. ARordrickhe MRifnd 8s Ghaiged in one

of 'clainms 1 to 3 char.ac lzed,in that the fuse has a cantact
layer (6). TSR 2ddsd rﬁty D e RS s c%a’?l}}f:eod’r FHF S clains 1

to 4, cﬁQradﬁéﬁﬂzéﬂ in that the dielectric | ayer (5) is formed fromone or
nore of the materials fromthe group Si 3N9, Si ON and/or Si02.

For the production method according to the invention,

it is not necessary to provide a contact-making layer
..6.'It is suitable, however, as an etching stop.layer

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, however, it is also
conceivable that the dielectric layer 5 itself can

20 constitute such an etching étop layer, as a result of
‘which the use of the contact-—maklng layer 6 becomes.

superfluous

Figure 2 diagrammatically illustrates an antifuse which
25  has bgen- produced aucording to the method described
above. It has'_é first conductive . region 2, which is
embedded ‘in an oxide layer 1 on a substrate: A
dielectric fuse . layer .5 is "situated on said first
. conductive region 2, and covers the first conductive
30 region 2. A precise alignment 1s not necessary.
Situated above the fuse layer 5 1s a contact—making'
layer 6, which is 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 dpening.whiph reaches as
far as the contact-making layer 6 and.'into which a
conductive méfefial 8, e.g. tungsten, is introduced. It
goes without saying that it may be provided that
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- patterning of the sacrificial layer (3), .so
that an opening is formed in the sacrificial
10 layer = (3) above the first conductive region
(2);
- application of a fuse layer (5, 6) at least in
the region of the opéning in the sacrificial
layer (3}); ' .
15 - removal of the fuse layer (5, 6) on a ‘surface
of the sacrificial layer (3) with the aid Qf a
chemical mechanical grinding: method (CMP

method) ; .
' - ‘removal of the sacrificial layer (3);
20 - application of a non-conductive léyer (7):

- introduction of an . opening into the noﬁf
conductive layer (7) above.the first conductive
reglon (2); '

~ introduction of conductive material into the

25 ' . opening for the purpose of forming a second
conductive regioﬂ (8).

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

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

35 ,
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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formed from one of the materials from the group BPSG,
-BSG, Poly-Si, a-Si, Al, T4, 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 stO4/HF—co_ntaining 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, 8) is formed from tungsten.

9. 'An antifuse . characterized _in that it is produced
20 Dby a method as claimed in one of ‘claims 1 to 8. - '

10. An lntegrated circuit having an antifuse as

clalmed in clalm 9.



