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The instant invention relates to a ocontacting method
and structure for integrabted circuit pads. It specially applies
whenever this contact has to be carried out by means of
pro:jectmfomedmboﬂ’nsepads

Generallyinﬁxefieldofseniccnducborinbegra'bed
circuits, alumimm Jlayers are used as oomnection layer(s).
Indeed, almdmmisavexygoodcnm:em_:caﬂwbor,easyw

~ deposit, even onto surfaces having uneven protrusions, easy to

etch and relatively cheap. Those aluminum connection layers are
ended with pads, generally square-shaped, positioned at the
periphery of -the integrated circuit chip for establishing a
contact with external connections.

ameisthenfaoedwithapmblensincealmummm_
highly oxidizable and often forms insulating intermetallic
compourds with other oonductive materials. Therefore, various
contact technologies have been developed, wherein adapted
miltilayer conductive structures are first deposited onto the
aluminum pads.

The problem is particularly critical when, onto those
alunixmpads,mewishestocnnyoutcmduétivebossesswhas
the ones that are used for example in the process called TAB.
According to this process, outer comnection metallizations are
formed onto a film that is analog to the cinematography films ;
m_etallizatimportiumsmtotlnsefihs,orbeans,beingﬂm
applied against the bosses of the integrated circuit which appear
through a window opened into the film so that those bosses are
positioned in front of the extremities of the beams.



: A conventional process according to the prior art for
N carrying out such bosses consists in uniformly depositing onto an
integrated circuit, wherein apertures are made above the aluminum

pads, a sputtering of TiW then of gold. Iater, a layer of resin

5 is uniformly deposited onto the chip and windows are opened at

the locations of the pads. A thick gold plating (from 0.02 to

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

of Tiw + Au is removed by ionic etching at the locations other

than those were the bosses are formed.

_ ;lO 'Ihe'riw+Audepositandsuppméssimoperationsaxe

~ particularly complex steps which require a costly equipment.
Thus, generally, the manufacturers of semiconductor integrated
circuits, who are not liable to freguently use projecting
contacts (bosses), for example for TAB, instead of highly

15 investing into the necessary equipment, sub-contract the boss
manufacturing operations. This . also involves a substantial
increase of the integrated circuit cost.

' Therefore, an object of the instant invention is to
provide for a new type of contact onto an aluminum pad which is

20 particularly easy to implement and which does not require a
generally used in the field of the manufacturing of semiconductor
integrated circuits. -

- A further abject of the instant invention is to provide

25 for such a process particularly adapted to the formation of
projecting contacts.

In order to achieve those objects, the basic idea of
the instant invention which contrasts with the prior art habits
is, since it is difficult to establish a contact with an aluminum

301ayer,topositimmderﬁﬂsalunimm1ayeranadditionallayer
with which it is easy to obtain a contact and the contact is
established with this lower layer which insures the electxrical
connection with the aluminum layer.



s

Thus, the process of forming a contact onto an aluminum

pad of an integrated circuit according to the present invention
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comprises the following steps : providing beneath the alumimm
pad a conductive underlayer constituted by a material insuring a
good electrical contact with alumimm ; locally removing the
almﬁ:mlayérformmveringaportidxofthemderlayer
surface ; ard establishing a comnection with the underlayer. The
underlayer may have, according to the case, a surface lower,

equalorlazgerttmthat‘ofﬂ)epad.

. According to an embodiment of the instant invention,
said underlayer is constituted by a doped polycrystalline silicon
According to a further embodiment of the instant
invention, the comnection with the apparent surface of the
polycrystalline silicon layer is established by means of a drop
of conductive adhesive. |

Thus, a contact pad of the integrated circuit according
tothemsmntmventloncmpris&aapolyczysmllmesihcon
1ayerwhichlsatleastpartiallyover1a1dw1ﬂ'xanalum.mmlayer
camprising extensions that establish comnections with the
integrated circuit. '

Otherfeattmarﬂadvanmsoftheinstantimetrtim
will clearly appear from the following detailed description of
preferredenbodinenbs,inoamtimwimtheatmdaeddravdngs,
wherein : '

- Fig. 1 shows a top view of conventional contact peds
of an integrated circuit ;

- Figs. 2A and 2B show two exemplary cross-sections
acco:rdingtoline II-II of Fig. 1 ;

- Figs. 3A and 3B show a cross section view and a top
vmofacmtactstmcttmeaocomdjngtotheinswwixmrtim,
Fig.3Abeingaviewaccord:l.ng'bolineIIIA-IIIAofFig.3B;arxi

-Fig.4slmsacrosssect:imvieﬂofaptrojectimset
assocdatedwithaomtactstmétureaccoxdingtoﬁepresmt
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In those various drawings, the layer sizes and
thidmessesaze.rctdzavmtosca]eforthesakeofsmplidty,as
cawentional in the field of the representation of semiconductor
circuits.

Fig.ls_howsaparti_al'bopviewofanirmegra'bed.

cimﬁtedgecctprisi:galunirun'mtpadslandz Generally,
ﬁnsealunimmcorrmctpadsa:eintegralwithﬂ)eahnﬂxm
comnection stripes 3 and 4 establishing contacts on chosen
locatiawsoftheirrbegratedcim:.t. However, for cexrtain pads,
there may be no comnection stripe, the pad being designed for
establishing a contact with the underlying substrate.’

Figs. 2Aaﬂ23stmtwoexerrplazycnosssectimv19ws
according to line II-II of Fig. 1.

In Fig. 23, the aluminum layer 1, 3 is deposited onto

anmsulaw:glayerllfo:rmedmasenlconducborsubstra‘belo
thismsulat:mglayerumallybe:mgathld{layerofsilioon
oxide (having a thickness over one micrometer), also called oxide
layer. Later, in most implementations of integrated circuit, a
thick layer (several micrometers) of an insulating material, for
example silica doped with phosphorous 12, is deposited .onto the
whole integrated circuit and windows are opened above the contact
pad 1. It is inside those windows that one tries to estsblish
contacts towards the integrated circuit from the outside.

| Fig.ZBstanSatvtteranatplaxycrosssectimvimof
the structure shown in Fig. 1. The difference between Figs. 2B
and 2A lies in the fact that in Fig. 2B a conductive layer of
polycrystalline silicon is present beneath the aluminum layers.
Such a configuration is systematically used for reasons which
will not be disclosed here in some manufacturing technologies of
integrated circuits. However, in the prior art, even in case such
a polycrystalline silioon layer 14 is present beneath the areas
of aluminum pads, contacts are however established by means of a
metallurgic process of contact with aluminum as in case such an
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Figs. 3A and 3B show an example of the ocontact
3A, this contact structure systematically comprises a layer of
conductive, highly doped, polycrystalline silicon 20, beneath an
aluminum layer 21. This aluminum layer is open in order to
ucover at the surface a substantial portion of the
layer 20 lies on a substrate 22 which can be either directly a

 silicon substrate if one tries to establish a contact with the

latter, -or an insulating layer, for example a layer of thick Si0O2
deposited onto a silicon wafer. o
Then, the pad according to the instant invention can be

‘connected by any conventional means for establishing a connection

with polycrystalline silicon, this comnection being then much
easier to carry out than with aluminum. Fig. 3A also shows an
upper passivating layer 23 open at the locations where the

Fig. 3B is a top view permitting to better see the
limits of the various layers. Reference 23 designates the limit
of the upper passivating layer, the dotted line 24 designates the
external limit of the aluminum layer 21 which, in the given
example, slightly extends beneath the passivating layer 23 and is
extended by a comnection stripe 25. Furthermore, in the example
shown in Fig. 3B, the aluminum layer 21 is not entirely etched
inside the outline determined by the mask 23 but a central
aluninum area 26 has been left, only a cross-hatched portion 27
of the polycrystalline silicon 20 being apparent. This inner
aluminum region 26 is designed for increasing the contact surface
between the polycrystalline silicon and aluminum in order to take
into account that doped polycrystalline silicon is not as good a
conductive material as aluminum. Then, any contacting process

Fig. 4 shows a specific embodiment in case one wishes
to carry out bosses and a TAB set.
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Fig. 4 shows a particularly simple comnection to a
contact pad acocording to the instant invention. On the structure
shown in Fig. 3A and designated in Fig. 4 by the same references,
a drop of conductive adhesive 30 is deposited. This permits, for
example, to establish a connection with a beam 31 protruding from
a support film 32 according to the TAB process. Furthermore, the
adhesive also permits to insure the fastening with the beam. An
additional advantage with this type of circuit is, even if the
beans31aremtposit1medinthesamernrizorrtalp1ane to
permit a slight penetration into the adhesive 30 if one works at
a temperature and at a state when this adhesive is still viscous.

' As a conductive adhesive 30, one can use a material,
the carrier of which is, for example, silicon, epoxy, polyimide
or glass, and vherein the conductive filler is silver, gold,
paladium, etc.

It will be noted that this particularly simple use of a
drop of adhesive would not be possible for a pad having an
apparent aluminum surface, the conductive-adhesive aluminum
interface having a high resistivity. '

A circuit according to the invention, for example as
shown in Fig. 4, is particularly well adapted when the integrated
circuits comprise few +terminals, for example in case of
integrated circuits used in memory cards such as bank cards,
telephone cards, etc., those cards being commonly called "chip
carrying cards".

Ofcwrse,ﬂ:especlficexampleshowninFig 4 is only
an embodiment of the instant invention and any known process of
conection onto polycrystalline silicon can be used, for example
an alloy. Generally speaking, the invention also includes the
general process which oconsists in providing for a comnection pad
comprising, beneath an alumimm layer, a conductive underlayer
with which a contact is effectively carried out. Said underlayer
ocould, for example, be constituted of nickel, copper, conductive
glass, etc.
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CLAIMS

1. A method for contacting an integrated circuit
aluminum pad, c.i.t. it comprises the following steps :
~-. providing beneath the aluminum pad (21, 26) a
conductive underlayer constituted of a material (20) insuring a
5 good electrical ocontact with aluminum ; _
- locally removing the aluminum layer for uncovering a
portion (27) of the underlayer surface ; and
- - establishing a commection with the underlayer.
~ . 2. A method according to claim 1, c.i.t. the underlayer
10 is a doped polycrystalline silicon underlayer.

3. A method according to claim 2, c.i.t. the connection
with the apparent surface of the polycrystalline silicon layer is
established by means of a drop of conductive adhesive (30).

4. A contact pad for integrated circuits, c.i.t. it

15 comprises a delimited layer of a material insuring a good
electrical contact with alumimm (20) at least partially covered
with an aluminum layer (21, 26) ocomprising extensions (25)
establishing connections with the integrated circuit.

5. A oontact pad for integrated circuits, according to

20 claim 4, c.i.t. the portion of alumirum layer formed on said
material comprises a widened, substantially central zone (26)
extended towards a connection (25).

" 6. A ocontact pad according to claim 4, c.i.t. said
material is doped polycrystalline silicon. |

25 7. A contact pad according to any of claims 4 to 6,
c.i.t. said pad is covered with a drop of a conductive adhesive
(30). : '

N

8. A contact pad according to claim 7, c.i.t. sa:.ddmp
of adhesive (30) also establishes an electrical and mechanical
30 comection with an external electrical conductor (31).



