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'!be instant inventicn :eel.ates to a cart:acting nethod 

and structure far integrated circuit pads. It specially ai:plies 

whenever this ocntact has to be. carried out by means of 

projectic;n; fanned cnto tOOse pads. 

Generally in ~ field of ~ integrated 

circuits, aluminum laye.m are used as c:onnect:i.cn layer( s). 

Indeed, aluninum is a very good c::mrent cxniuct:or, easy to 

deposit, even mtO surfaces having uneven protrusioos, easy to 

etch and relatively cheap. '1mse aluminum c:onnect:i.cn layers are 

10 erXJed with· pads, gene.rally square-:-shaped, posi~ at the 

periphery of ·the integrated circuit chip far establishirg a 

cxntact with exte:mal ocxmectioos. 

Qle is then faced with a problem since aluminum is 

highly OKidizable and often fcmns insulating intmmetallic 

15 ~ with other cxniuctive materials. Thezefare, variws 

0 cxntact techrx>logies have been develq)ed, whez:ein adapted 

nultilayer oooduct1ve structures are · first deposited mto the 

alumirun pads. 

The prablem · is part:l.c:ularly critical when, mto th:lse 

20 aluminun pads, aie wishes to cany out crn:Juctive bosses such as 

the aies that are used far example in the process called TAB. 

~ 1D this process, outer cx:rmecticn metallizatials are 
famed cnto a film that is analog to the cinematography films ; 

metallizaticn par:tiCXls aito these films, or beams, being then 

25 ai;:plied against the bosses of the integrated circuit wh:id1 awear 
thrcAJgh a wiJxb.l opered into the film so that these bosses are 
positicned in £rent of the extiem:i.ties of the beams. 
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A cxnventiooal prcx:ess acx:xxding to the prior art for 

~out such bosses CXXlSists in unifacmly deposit:llq mto an 

integzatm ciraJit, wherein apertures are made above the ah.mi.run 

pads, a spitt.erirv of TiW then of gold. I.a1:er, a layer of resin 

5 is unifacmly deposited mto the dlip and w:l.rdJws are opened at 

the locat:i.oos of the pads. A thick gold platirg ( fran 0.02 to 

0.03 nm) is carried out. The resin is then etched and the layer 

of Tiw + Au is renoved by iarl.c etching at the 1cx::at:l.CDs other 

than tlxlse wece the bosses are famed. 

10 The Tiw + Au deposit and suppressim operatioos are 

particularly cxoplex steps which require a aJStly equipnent. 

Thus, gene:r8l.ly, the manufacturers of semicaxiuctor integrated 

circuits, 'Wix> are not liable to frequently use projecti.DJ 

cx:ntacts (bosses), for example for TAB, .instead of highly 

15 invest:inJ into the neoessaxy equipnent, sub-omtract the boss 

manufacturing operatioos. This . also involves a substantial 

incJ:ease of· the integrated circuit c:x:st. 

The.l:efore, an abject of the instant inventicn is to 

provide for a new type of amt.act c:nto an aluminum pad which is 

20 particularly easy to implement and which · does not require a 

oooplex_ techoology with respect to the CD'lYBl'Itiooa1 t:edD:>logies 

generally used in the field of the manufacturing of semicDlductar 

integratm aircuits. 

A further abject of the instant inventicn is to provide 

25 for such a process particularly adapted to the fcmnaticn of 

projecting cxntacts. 

In order to adl:i.eve tlx>Se abjects, the basic idea of 

the instant inventicn which cxntrasts with the prior art habits 

is, since it is difficult to establish a cx:ntact with an aluminum 

30 layer, to positicn under this aluminum layer an additiooal layer 

with wh:Lch it is easy to obtain a cx:ntact and the cx:ntact is 

establishad with this lower layer which insures the electrical 

CXDneCt:Lc:n with the aluminum layer. 
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Thus, the process of :fcmning a ocntact art:o an alunirun 

pad of an integrated cll:cuit aa::ording to the present inventicn 

CXJ1Prlses the following steps : prov.Ld:lng beneath the . almd.mn 

pad a CXXlductive underl.a.yer CCXlStituted by a material .insudng a 

5 good electrical ccntact with alun:in.m : locally :cerDYing the 

all.IDinun layer far ~ a port:l.ai of the underl.a.yer 

surface : am estab1ish:iqJ a cxxnectial with the underl.a.yer. The 

urderl.a.yer may have, aa::ording to the case, a surface lower, 

equal or larger than that of the pad. 

10 Accoiding to an Elllbodinart of .the instant inventicn, 

said underlayer is OCXlS1?1tuted by a doped polyc:cystal.line si J iccn 

layer. 

Acoocding· to a further embodiment of the instant 

.inventi.cn, the CXDleCt:ia>. with the apparent surface of the 

15 polyc:cystal.line silicx:n layer is· established by neans of a drcp 

of oc:niuctive adhesive. 

Thus, a cx:ntact: pad of the integrated cll:cuit aa:ording 

1D the instant inventicn cnnprises a polyc:cystal.line silian 

layer which is at least part:La.l.ly overlaid with an aluminum layer 

20 cx:nprising ext:ensioos that establish c:amect:ioos with the 

integiated c.ircu:j.t. 

other features. am· advantages of the instant inventicn 

will clearly appear ftan the follow:in~t detailed descripticn of 

prefer.ced embod:iments, in cxmnecticn with the attached drawings, 

25 wherein : . 

30 

- Fig. 1 sh:Jws a top view of cxnventiooal cxntact pads 

of an integrated circuit : 

- Figs. 2A am 2B show 1H:> exetplaey cross-sect:ials 

aa::ording to line II-II of Fig. 1 : 

- Figs. 3A am 3B · show a cross secticn view am a top 

view of a cx:ntact structu:r:e aa::ording to the instant inventicn, 

Fig. 3A being a view aa::ording to line IIIA-IIIA of Fig. 3B : am 
- Fig. 4 sh:Jws a cross sect:Lcn view of a projectf.al set 

assccf ated with a cxntact structu:r:e aa::ording to the present 

35 .inventi.cn. 
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In those varioos drawings, the layer si ?SS ard 

thicknesses are. IDt drawn to scale far the sake of sinplic:l:ty, as 

cxnvent:l.ooa1 in the field of the representat:i.m of semi.cDlductor 

circuits. 

5 Fig. 1 shews a partial top view of an integ:cated 

circuit edge <Xllprlsing alun:lnun ·ocntact pads 1 ard 2. Generally, 

~ a1uninun . m:rt:act pads are integral wi~ the al.unirun 

cx:mectim stripes 3 ard 4 establish:i.rg m:It:acts m chosen 

l.oca.tioos of the integ:Iated circuit. However, far certain pads, 

10 there may be no cx:mectim stripe, the pad being designed far 

establishing a cxntact with the underlying substrate. · 

Figs. 2A ard 2B slXJW' two exempla:cy cross secticn views 

acc:ord:ind to line II-II of Fig. 1. 

In Fig. 2A, the alum:lnlm layer 1, 3 is deposited mto 

15 an :insulat:lng. layer 11 farmed m a sem:i.cxn:hlcto substrate 10, 

this :insulat:lng layer US1>al ly being a thick layer of siliooo. 

oxide (having .a thickness over ooe m:l..cmleter), also called oxide 

~. Iater, in DDSt :i.nPJ.ementati.ms of integrated circuit, a 

thick layer (several micraaeter:s) of an insulating material, far 

20 exanple silica doped with ~ 12, is deposited .:.mto the 

wl'x>le integrated circuit ard windows .are opened above the CXntact 

pad 1. It is in$ide those windows that ooe tries to establish 

cxnt:acts towards the integrated circuit fran the outside. 

Fig. 2B showS aoottEr exemplacy cross sectic:D view of 

25 the structure shewn in Fig. 1. The differeuoe between Figs. 2B 

ard 2A lies in the fact that in Fig. 2B a ·cxniuctive layer of 

polyccystalline si 1 i cxn is present beneath the aluminum layers. 

Such a <Dlf'iguratim is systanatica.l.ly used far reasalS which 

will not be discloserl here in sane manufactur~ technologies of 

30 integrated circuits. -lbever, in the prior art, even in case such 

a polyccystalline silicxn layer 14 is present beneath the areas 

of alum:irn.m pads, cxntacts are :to.iever established by means of a 

metallurgic process of cxntact with alum:lnlm as in case such an 

umerla.yer is not present. 
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Figs. 3A ard 3B stD.-1 an exanple of the cxntact 

structure accnrdi.qJ to the instant inventicn. As shown in Fig. 

3A, this oartact structure systematical l;y oarprises a layer of 

cxniuctive, highly ~, pol.ycr:ystal.l.ine sflicxn 20, beneath an 

5 alunirun layer 21. This alumirun layer is open in or:der to 

l.DDVer at the surface a substantial partial of the 

pol.yccystalline sf 1 icon layer 20. The pol.yccystalline sf 1 fcxn 

layer 20 lies c:n a substiata 22 which can be either directly a 

silicxn SUbsLiata if ooe tries to establish a cx:ntact with the 

10 latter, ·or an insulating layer, far exanple a layer of thick Si02 

deposited art:o a silioal wafer. 
Then, the pad acooxding to the instant :1nventicn can be 

oamected by any ocnvent:i.CDal. means for establishing a cxmnecticn . . . 
with pol.ycrystal.line silicon, this oamect.icn being then nuch 

15 easier to carry cut than with aluninum. Fig. 3A also slDl1S an 

upper passivating layer 23 cpen at the l.ocatials where the 

cxntact is to be established. 

Fig. 3B is a tc:p view pe:anitting to better see the 

limits of the various layers. Reference 23 designates the limit 

20 of the upper passivating layer, the dotte:i line 24 designates the 

extemal limit of the alumirun layer 21 which, in the given 

exanple, slightly extends beneath the passivating layer 23 ard is 

ext:a:lded by a oalnectim stripe 25. Furthernore, in the exanple 

shown in. Fig. 3B, the Sluninum layer 21 is mt entirely etx:bed 

25 inside the outline determined by the mask 2;3 but a oenLial 

alunirun area 26 has been left, ooly a cross-hatched portia1 27 

of the pol.yccystalline silicon 20 being appamnt. This inner 

alumirun :r:egicn 26 is designed far .iJx:reasiig the oart:act surface 

between the pol.:ycrystalline silicon ard alumi.mmt in order to take 

30 into acxnmt that ~ pol.yc:cystalline siliocn is mt as good a 

cxniuctive material as alumirun. Then, any ocntacting process 

cnto doped polycrystalline si Ji oon can be used. 

Fig. 4 slDl1S a spec.ific embodiment in case ooe wishes 

to carry cut bosses arxi a TAB set. 
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Fig. 4 stXJWS a particularly simple CXDleCticn to a 

cmtact pad according to the instant inventicn. Ch the structure 

·shJwn in Fig. 3A and designated in Fig. 4 by the sane :r:efe:r:erlces, 

a drq> of ocniuctive adhesive 30 is deposited. '1tlis pecm:i.ts, for 

5 exanpl.e, to establish a camectial with a beam 31 pzotrud1ng fran 

a Slg)Ort film 32 according to the TAB process. FurUle:LllDie, the 

adhesive also pe:cnits to insure the fastening with the beam • .An 

addi~ advantage with this type of circuit is, ~ if the 

beell1s 31 me mt positicned in· the same hori7.cntal plane, to 

10 pecm:i.t a slight peneb:atial ·into the adhesive 30 if me 'f«>Zks at· 

a tenperature arxi at a state when this adhesive is still viscous. 

'As a cXn:luctive adhesive 30, me can use a material, 

the c.ar.rler of wh:i..dl is, for exanpie, siliaJn, epoxy, poly.f.mide 

or glass, and where.in the cx:nfuctive filler is silver, gold, 

15 paladi~, etc. 

20 

It will be rXJt:ed that this partiatl.arly simple use of a 

drq> of adle;ive 'WOUld mt be possible for a pad having an 

appa:rent aluminum surface, the ocniuctive-adhesive aluninum 

interface having a high resistivity. 

A circuit acxx:xr:dlng to the inventicn, for exanpl.e as 

shJwn in Fig. 4, is part:i.a.11.arly well adapted when the int:egzated 

ci:ccuits cxrnprise few tecminals, for exanple in case of 

integ:cated circuits used in menmy cards such as bank cards, 

te1epl'rm cards, etc. , ttXJSe cards ~ mmull.y called "chip 

25 ~ cards". 

Of oourse, the specific exanple shJwn in Fig. 4 is ally 

an embodiment of the instant inventioo. and any krµm process of 

cxxmecticn cnt:o polycr:ystalline silicxn can be used, for exanple 

an alloy. Generally speaking, the inventicn also includes the 

30 gener:al process wh:i..dl c:rnsists in providing for a cainecticn pad 

cooprising, beneath an aluminum layer, a cxniuctive uroerla.yer 

with which a cxntact is effectively carried out. Said uroerla.yer 

oool.d, for exanple, be ooostituted of nickel, oopper, ocniuctive 

glass, etc. 
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1. A methxi far cxxrt:act:lng an integ:cated c:li:a.d.t 

aluninun pad, c.i.t. it cx:mprises the :following steps : 

- . p:covid:lng beneath the aluminun pad ( 21, 26) a 

CXXlductive under layer <XDStituted of a material ( 20) insuc'iqJ a 

5 good electrical cx:ntact with alum:inun ; 

- loral Jy :r:enDVing the alumirun layer far Ul'lCCNe.rlng a 

porticn < 'Zl) of the uroerlayer surface ; and 

- establish:lig a cxxmectial with the underlayer. 

2. A method according to claim 1, c.i. t. the underlayer 

10 is a doped polycrystalline silicxn urr:El:laye:r. 
3. A method according to claim 2, c.i. t. the CXXlilBCt:l.cn 

with the apparent surface of the polyccystalline si 1 i oan layer is 

established by means of a drop of CXXlductive adhesive ( 30). 

4. A cx:ntact pad far integ:cated ciro.Jits, c.i. t. it 

15 oa:npr:Lses a delimited layer of a material insuring a good 

electrical cx:ntact w1 th aluminum ( 20) at least partially oovered 

with an aluminum layer ( 21, 26) mupr.ising eXtensiCDs ( 25) 

establ;J.shing cxxmectioos with the integ:cated ciro.Jit. 

5. A cx:ntact pad far .intEg:rat:ed ciro.Jits, acc:ording to 

20 . claim 4, c.i.t. the porticn of alun:inum layer fanned en said 

material mrprises a widened, substantially cent:cal za1e (26) 

extemed towards a CXXlilBCt:l.cn ( 25). 

6. A cx:ntact pad . accarding to claim 4, c. i. t. said 

material is dcped polµystal.line si 1 i can. 

25 7. A cx:ntact pad according to 811¥ of claims 4 to 6, 

c. i. t. said pad is oove:red with a drop of a cxxdJctive adhesive 

(30). 

8. A cx:ntact pad acc:ording to claim 7, c. i. t. said drop 

of adhesive ( 30) also establishes an electrical and mechanical 

30 CD1IleCticn with an extema1 electrical oc:niuctor ( 31). 


