
The instant invention relates to a contacting method and structure for
integrated circuit pads. It specially applies whenever this contact has to
be carried  out by ,eans of projections formed onto those pads. 5
Generally in the field of semiconductor integrated circuits, aluminum
layers are used as connection  layer(s). Indeed, aluminum  is a very good
current conductor, easy to deposit, even onto surfaces having uneven
protrusions, easy to etch and relatively cheap. Those aluminum  connection
layers are 10 ended with pads, generally square-shaped, positioed at the
periphery of the integrated circuit chip for establishing a contact with
external  connections. One is then faced with a problem since aluminim  is
highly  oxidizable  and  often  farms insulating  intermetallic 15
compounds with other conductive materials. Therefore, various contact
have been  developed,  wherein  adapted multilayer conductive structures
are first deposited onto  the aluminum pads. The problem is partilarly
critical when, onto those 20 aluminum, pads, one wishes to carry out
conductive bosses such as the ones that are used for example in the process
called TAB. According to this          outer connectin metallizations are
formed onto a film that is analog to the cinematography films ;
metallization portions onto those films, or beams, being then 25 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.    2 A conventional process according to the
prior art for carrying out such   bosses consists in uniformly depositing
to an integrated circuit, wherein apertures are made above the aluminum
pads, a sputtering of TiW then of gold. later, a layer of resin 5 is
uniformly deposited onto the chip aHe 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 locatins other than those were the bosses   are formed. 10
The Tiw + Au deposit and   suppression   operations are particularly
complex steps which require a costly equipment. Thus, generally, the
manufacturers of semiconductor integrated circuits, who are not liable to
frequently 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 



complex technology with respect to the conventional technologies generally
used in the field of the manufacturing of semiconductor integrated
circuits. A further object of the instant invention is to provide 25 for
such a process particularly adapted to the formation of projecting
contacts. `n 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 30 layer, to position
under this aluminum layer an additional layer with which it is easy to
obtain a contact and the contact  is established with this lower layer
which insures the electrical connection with the aluminum layer.    3 Thus,
the process of forming a contact onto  an aluminum pad of an integrated
circuit according to the present invention comprises the following steps :
providing beneath the aluminum pad a conductive underlayer constituted by a
material insuring a 5 good electrical contact with aluminum ; locally
removing the aluminum layer for uncovering a portion of the underlayer
surface ; and establishing a connection with the underlayer. The underlayer
may have, according to the case, a surface lower, equal or larger than that
of the pad. 10           According to an embodiment of the instant
invention, said underlayer is constituted by a doped polycrystalline
silicon layer. According to a further embodiment of the instant invention,
the connection with the apparent surface of the 15 polycrystalline silicon
layer is established by means of a drop of conductive adhesive. Thus, a
contact pad of the integrated circuit according to the instant invention
comprises a polycrystalline silicon layer which is at least partially
overlaid with an aluminum layer 20 comprising  extensions  that establish
connections with  the integrated circuit. Other features and advantages of
the instant invention will clearly appear from the following detailed
description of preferred embodiments, in connection with the attached
drawings, 25 wherein : - Fig. 1 shows a top view of conventional cntact
pads of an integrated circuit; - Figs. 2A and 2B show two exemplary
cross-sections according to line II-II of Fig. 1 ; 30           - Figs. 3A
and 3B show a cross section view and a top view of a contact structure
according to the instant invention, Fig. 3A being a view according to line
IIIA-IIIA of Fig. 3B ; and - Fig. 4 shows a cross section view of a
projection set associated with a contact structure according to the present



35 invention.    4 In  those  various drawings,  the  layer  sizes    and
thicknesses are not drawn to scal for the sake of simplicity, as
conventional in the field of the representation of semiconductor circuits.
5           Fig. 1 shows a partial top view of an integrated circuit edge
comprising aluminum contact pads 1 and 2. Generally, those aluminum contact
pads are integral with the aluminum connection stripes 3 and 4 establishing
contacts on chosen locations of the integrated circuit. However, for
certain pads, 10 there may  be no connection stripe, the pad being designed
for establishing a contact with the underlying substrate. Figs. 2A and 2B
show two exemplary cross section views according to line II-II of Fig. 1.
In Fig. 2A, the aluminum layer 1, 3 is deposited onto 15 an insulating
layer 11 formed on a semiconductor substrate 10, this insulating layer
usually being a thick layer of silicon 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 20 example silica doped with phosphorous s 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 establish contacts
towards the integrated circuit from the outside. Fig. 2B shows another
exemplary cross section view of 25 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 30 integrated
circuits.  However, in the prior art, even in case such a polycrystalline
silicon 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 underlayer is not present.    5 Figs. 3A  and
3B show an example of the contact structre according to the instant
invention. As shown in Fig. 3A, this contact structure systematically
comprises a layer of conductive, highly doped, polycrystalline silicon 20,
beneath an 5 aluminum layer 21. This aluminum layer is open in order to
uncover  at  the  surface  a  sutantial  portion  of  the polycrystalline
silicon  layer 20. The polycrystalline silicon layer 20 lies on a substrate
22 which can be either directly a 



silicon substrate if one tries to establish a contact with the 10 latter,
or an insulating layer, for example a layer of thick [err] deposited onto
a silicon wafer. Then, the pad according to the instant invention can be
connected by any conventional means for establishing a connection with
polycrystalline silicon, this connection being then much 15 easier to carry
out than with aluminum. Fig. 3A also shows an upper passivating layer 23
open at the locations where the contact is to be established. Fig. 3B is a
top view permitting to better see the limits of the various layers.
Reference 23 designates the limit 20 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 connection stripe 25. Furthermore, in the example
shown in Fig. 3B, the aluminum layer 21 is not entirely etched 25 inside
the outline determined by the mask 23 but a central aluminum 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 30 into account that doped polycrystalline silicon is not as
good a conductive material as aluminum. Then, any contacting process onto
doped polycrystalline silicon can be used. Fig. 4 shows a specific
embodiment in case one wishes to carry out bosses and a TAB set.    6 Fig.
4 shows a particularly  simple connectionto a contact pad according 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 5 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         with this type of circuit is, even if the beans
31 are not positioned in the same horizontal plane, to 10 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 wherein the conductive filler is silver, gold, 15
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. 20           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, telephoe cards, etc.,
those cards being commonly called "chip 25 carrying cards". Of course, the
specific example shown in Fig. 4 is only an embodiment of the instant
invention and any known process of connection onto polycrystalline silicon
can be used, for example an alloy. Generally speaking, the invention also
includes the 30 general process which consists in providing for a
connection pad comprising, beneath an aluminum layer, a conductive
underlayer with which a contact is effectively carried out. Said underlayer
could, for example, be constituted of nickel, copper, conductive glass,
etc.    7 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 contact with aluminum; locally removing the
aluminum layer for uncovering  a portion (27) of the underlayer surface;
and - establishing  a connection  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 aluminum (20) at least
partially covered with an aluminum layer  (21, 26) comprising
extensions(25) establishing connections with the integrated circuit. 5. A
contact pad for integrated circuits, according to 20 claim  4, c.i.t. the
portion of aluminum layer formed on said material comprises a widened,
substantially central zone (26) extended towards a connection (25). 6. A
contact pad according to claim 4, c.i.t. said material is doped
polycrystalline silicon. 25           7. A contact pad acording to any of
claims 4 to 6, c.i.t. said pad is covered with a drop of a conductive
adhesive (30). 8. A contact pad according to claim 7, c.i.t. said drop of
adhesive (30) also establishes an electrical and mechanical 30 connection
with an external electrical conductor (31).    


