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Description

Field of the Invention

[0001] This invention relates to electronic assembly
technology and more specifically to solder bump inter-
connections for mounting IC chips and the like on inter-
connection substrates like silicon, ceramic, or printed cir-
cuit boards.

Background of the Invention

[0002] Solder bump interconnection techniques for
both electrically contacting component packages and
mounting them on interconnection substrates such as
printed circuit boards have become widely used in the
manufacture of electronic devices. The term interconnec-
tion substrates includes several forms of electronic de-
vice supports including, e.g., silicon and ceramic. For
convenience reference to such supports herein will be to
printed wiring boards as a generic term.
[0003] State of the art component packages are small
and lightweight and can be surface mounted to printed
circuit boards using fine patterns of solder bumps. Typ-
ically, bumps or pads are formed on the printed wiring
board and the component package in mirror arrays that
mate when the component package is properly placed.
Assembly is completed by applying heat to melt the sol-
der and form the solder bond and interconnection. This
technique is used in flip-chip technology where the sur-
face of the IC chip in the component package is provided
with bonding pads or bumps and the chip is mounted
upside down on the printed wiring board.
[0004] The solder bumps are formed on arrays of I/O
contact pads prior to assembly. To facilitate localized or
selective application of solder to the array of contact pads
the surface of the pads should be solder wettable. Ac-
cordingly, the bonding sites on the components being
joined are first provided with under bump metallization
(UBM). The solder, typically a tin based solder, e.g. tin-
lead, tin-antimony, is then applied to the UBM.
[0005] There is a growing choice of methods for ap-
plying solder bumps to IC chips and interconnection sub-
strates. The most common, is to print a pattern of solder
paste through a screen or stencil, then remove the stencil
and reflow the solder. In a similar approach, which elim-
inates the paste, solder is evaporated through a shadow
mask onto the UBM. In both cases, reliability problems
increase as the features in the stencil or mask are shrunk
to meet demands for ever smaller interconnection pitch.
Stencil and shadow mask techniques are, in general, lim-
ited to applications in which bump pitch is of the order of
200 mm or more.
[0006] Finer patterns can be produced using thick pho-
toresist patterns and evaporating solder onto the pattern,
then removing the unwanted portions using lift-off. How-
ever, evaporation of uniform layers on large substrates
or boards requires costly equipment and, moreover, is

generally limited to high lead solder compositions in order
to achieve reasonable evaporation rates.
[0007] Solder bumps can also be applied in fine pitch
arrays using electrolytic or electroless solder plating.
Both techniques use photolithography to define the sol-
der bumps and precisely placed, fine line, bump patterns
can be produced. However, use of electrolytic and elec-
troless processes raise other reliability issues. They re-
quire very clean processing environments and ultra-
clean, electrically active, substrate surfaces, adding cost
and complexity to the process.
[0008] WO 96/30933 describes a solder bump fabri-
cation method and structure. The method involves de-
positing a titanium barrier layer on the device, forming
an underbump metallurgy layer on the titanium barrier
layer, and forming one or more solder bumps on the un-
derbump metallurgy layer. The solder bump or bumps
define exposed portions of the underbump metallurgy
layer which are removed, and then the exposed portion
of the titanium barrier layer is removed.
[0009] JP 02 052436A describes a process for manu-
facturing fine solder bump. The process involves the
steps of using a glass layer to retain a bump shape during
a solder reflow operation, and laminating a photoresist
film on the surface of a chip. A barrier metal layer is then
formed.
[0010] US 5,376,584 describes a process for making
a pad structure for a solder joint interconnection used
between a support substance and a semiconductor chip.
The process involves the steps of depositing a solder
non-wettable layer and a solder wettable layer on the
surface of the support substrate or semiconductor chip
which are to be connected. A phased transition layer is
then deposited between the wettable and non-wettable
layers.
[0011] A recent proposal for solder bump application
combines the fine features and precision of photolithog-
raphy, with the simplicity of solder paste techniques. After
forming the UBM, which defines the bump sites, the sub-
strate is coated with a thick layer of photoresist. The bump
pattern is then exposed and developed in the photoresist
leaving a thick patterned mask. The openings in the pho-
toresist mask are made larger than the desired bump
size to provide sufficient solder volume from the solder
paste for the final bump. The solder paste is applied in
the conventional manner to the openings in the photore-
sist mask. The solder paste is heated to reflow, and the
solder bump self aligns to the only available wettable
surface, the UBM. The photoresist is then removed. The
risk of excessive solder flow and bridging is avoided be-
cause the photoresist mask, which isolates each bump
site, remains in place during reflow. Using this technique,
solder bump pitch patterns of less than 200 Pm can be
produced with high reliability. However, a drawback to
this technique is that removal of the photoresist mask
after the solder bumps have been formed has proven
difficult. This is due to thermally induced crosslinking of
the photoresist during the reflow step. It is especially the
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case when high melting point solders are used. It is well
known that prepolymer materials crosslink under the in-
fluence of both heat and light. In photolithography, the
prepolymer materials are chosen so that a given level of
crosslinking will occur under actinic exposure. This level
is enough to make the exposed material sufficiently ro-
bust to function as a photomask, but still allow it to be
easily removed later in processing. If crosslinking ex-
ceeds the design level for the photoresist material, re-
moval can be difficult. Photoresist materials are known
to form tenacious coatings if subjected to thermal treat-
ments more severe than those for which the material is
designed. Accordingly, it can be expected that a photore-
sist mask, when left in place during a solder reflow step,
will tend to crosslink excessively and resist removal.
Moreover, in a typical application, the IC chip to which
the solder bumps are applied is coated with a capping
layer, usually a polyimide. The photoresist polymer, on
heating, will stick to the polyimide and may even crosslink
to it. Removal of the photoresist, without attacking the IC
capping layer, is problematic. Wet solvents are, in many
cases, inadequate. Dry etching, i.e. ashing, of the pho-
toresist is more effective but there is little dry etch selec-
tivity between the developed and hardened photoresist,
and the capping layer. The same issue arises when this
solder bump process is applied to epoxy-glass intercon-
nection substrates.

Summary of the Invention

[0012] A technique has been developed for overcom-
ing the problem of photoresist process incompatibility in
the solder bump process described above. According to
this technique a buffer layer is interposed between the
IC or interconnection substrate, and the photoresist layer.
The buffer layer is preferably a thin layer of metal that
prevents adhesion of the photoresist to underlying sur-
faces. The buffer layer can be easily deposited and easily
removed. It protects the underlying layers and allows ef-
fective techniques, e.g. plasma etching, to be employed
to remove the photoresist. In the preferred embodiments,
the steps for forming the buffer layer are integrated with
forming the UBM.
[0013] Thus, the technique provides a process for
forming solder bumps on an IC chip substrate, the IC
chip substrate having a plurality of aluminium bonding
sites and a capping layer surrounding and overlapping
the peripheries of the plurality of aluminium bonding sites,
in accordance with claims 1 and 2.
[0014] In a first aspect, the process comprises the
steps of:

a) forming a metal buffer layer to cover the IC chip,
said buffer layer being non-wetting with respect to
solder;
b) forming at least one under bump metallization lay-
er on the buffer layer;
c) patterning the under bump metallisation layer(s)

to form an under bump metallisation over each of
the aluminium bonding sites and the edges of the
capping layer where they overlap the aluminium
bonding sites, wherein the buffer layer under the un-
der bump metallisation layer(s) forms the bottom lay-
er of the under bump metallisation and the remaining
portions of the buffer layer are left exposed;
d) forming photoresist mask on said buffer layer, said
photoresist mask having open portions exposing the
entire under bump metallisation and an area of the
buffer layer surrounding each under bump metalli-
sation;
e) filling said open portions of the photoresist mask
with solder paste;
f) heating said solder paste to reflow the solder paste
and form solder bumps on the under bump metalli-
sation,
g) removing said photoresist mask after the heating
step; and
h) removing the exposed portions of said buffer layer.

[0015] In a second aspect, the process comprises the
steps of:

a) forming an under bump metallisation on each of
the aluminium bonding sites and the edges of the
capping layer where they overlap the aluminium
bonding sites, leaving remaining portions of the cap-
ping layer exposed;
b) blanket depositing a metal buffer layer on the IC
chip and under bump metallisation, said buffer layer
being non-wetting with respect to solder;
c) optionally patterning said metal buffer layer to ex-
pose said under bump metallisation;
d) forming a photoresist mask on said buffer layer,
said photoresist mask having open portions expos-
ing the entire under bump metallisation and an area
of the buffer layer surrounding each under bump
metallisation when optional step c) has been per-
formed, and having open portions exposing areas of
the buffer layer larger than and including the regions
over the under bump metallisation when optional
step c) has not been performed;
e) when optional step c) has not been performed,
etching the metal buffer layer using said photoresist
mask as an etch mask;
f) filling said open portions of the photoresist mask
with solder paste;
g) heating said solder paste to reflow the solder paste
and form solder bumps on the under bump metalli-
zation;
h) removing said photoresist mask after the heating
step; and
i) removing the exposed portions of said buffer layer.

Brief Description of the Drawing

[0016] Figs. 1-12 are schematic representations of
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process steps used in the improved technique for pho-
toresist masking and solder bump formation.

Detailed Description

[0017] Referring to Fig. 1, a portion of an IC chip sub-
strate is shown at 11, with field oxide shown at 12 and
aluminum contact at 13. A capping layer of polyimide is
shown at 14. It will be recognized by those skilled in the
an that the figures are not drawn to scale. The bonding
site 13 may be an interlevel metal interconnection or a
substrate, e.g. source drain window, contact. Details of
the underlying semiconductor structure are not shown
and are not critical to the invention. The objective is to
provide the surface of the aluminum bonding site 13 with
a ball, or bump, of solder. Since solder will not wet the
aluminum contact, the first step in the solder bump op-
eration is to form the UBM. The metals used in UBM
should include a layer that adheres well to aluminum,
and a layer that is wettable by typical tin solder formula-
tions. A layer structure that meets these requirements is
a composite of titanium, chromium and copper.
[0018] Titanium is deposited first, to adhere to the alu-
minum, chromium/copper is deposited on the titanium,
and copper is deposited over the chromium/copper to
provide a solder wettable surface. Chromium/copper pro-
vides an effective transition layer between the titanium
layer and the copper layer. Solder alloys dissolve copper
and de-wet from titanium. Therefore, a thin layer of cop-
per directly on titanium will dissolve into the molten solder
and then the solder will de-wet from the titanium layer.
To insure interface integrity between the solder and the
UBM, a composite or alloy layer of chromium and copper
is typically used between the titanium layer and the cop-
per layer. Alternatively, the UBM may comprise Cr,
Cr/Cu, Cu. Other UBM materials can also be used.
[0019] The aforementioned layers are conventionally
sputtered, so several options for depositing them are
available. The Cr-Cu layer can be sputtered from an alloy
target, or it can be sputtered using a chromium target,
then changing to a copper target.
[0020] The multilayers for the UBM are deposited se-
quentially to form the composite layered structure as
shown in Figure 2. In the preferred embodiment, the lay-
ers are sputtered in a sputtering apparatus containing a
titanium target, a chromium target and a copper target.
Sputtering techniques are well known and the details are
not necessary for this description. Other techniques for
depositing the metal layers, e.g. evaporation or plating,
can also be used.
[0021] The first layer 21 is titanium with a thickness of
the order of 500-5000 Angstroms and preferably
1000-3000 Angstroms. Titanium adheres well to the alu-
minum contact 13 and to the capping polyimide layer. It
also is not wettable by typical solder alloys. The impor-
tance of this property will be evident later.
[0022] The second layer 22 is a thin transition layer of
Cr/Cu to provide a solder wettable and metallurgically

sound interface between the titanium layer and the sub-
sequently formed copper layer. Layer 22 is preferably
formed by sputtering and has a thickness of the order of
1000-5000 Angstroms, and preferably 2000-3000 Ang-
stroms.
[0023] The next layer 23 is a copper layer with a thick-
ness of the order of 1000-10000 Angstroms, and prefer-
ably 2000-6000 Angstroms. The copper layer 23 is wet-
table with solder materials commonly used for the solder
bumps. The melting point of most copper eutectics with
tin solders is relatively low, and at the soldering temper-
ature the surface of the copper layer dissolves in the sol-
der bump forming a physically and electrically sound
bond. Even if all the copper dissolves into the solder layer
the solder will still adhere and wet the Cr/Cu layer.
[0024] Fig. 2 shows an optional layer 24 of gold that
may be applied to the surface of the copper layer to inhibit
oxidation of the copper surface. The optional gold layer
has a thickness of 500-3000 Angstroms, and preferably
1000-2000 Angstroms.
[0025] As shown in Fig. 3 an etch mask 31 is applied
to mask the solder bump area. The etch mask is prefer-
ably a conventional photoresist and is formed by spinning
photoresist on the surface layer and patterning the pho-
toresist with suitable actinic radiation. Fig. 3 shows the
developed photomask at 31. Alternative masking tech-
niques can be used such as e.g. an oxide hardmask.
[0026] With the photomask in place the gold layer 24,
if present, and the copper layer 23 are etched using con-
ventional etchant solutions. Gold etchants include potas-
sium cyanide/ferricyanide solutions, iodide/iodine solu-
tions, and aqua regia. Copper is etched with, e.g., iron
chloride, or a mixture of sulfuric acid and potassium chro-
mate. The etch step for copper/chromium layer 22 should
proceed without damage to the overlying copper layer.
A suitable etchant is a basic solution of sodium hydroxide
and potassium ferricyanide with a copper complexing
agent such as ammonium hydroxide added to prevent
formation of a passivating layer.
[0027] It will be recognized by those skilled in the art
that the technique just described is a subtractive process
and is similar to that described in U.S. Patent Application
No. 08/825,923 filed 04/02/97. Other multilayer UBM
techniques, e.g. using a shadow mask to define the UBM
pads, can be used. However, the limitations of shadow
mask techniques for making fine pitch solder bump ar-
rays has already been mentioned.
[0028] According to one embodiment of the invention,
the titanium layer 21 is left in place to serve as the barrier
layer. This is illustrated in Fig. 4.
[0029] The photoresist mask is then applied using
known photoresist techniques. The mask is formed by
spinning photoresist on the surface and patterning the
photoresist with suitable actinic radiation. The photore-
sist mask is shown at 51 in Fig. 5. It is patterned to expose
the UBM at the solder bump site, and is deliberately made
larger than the UBM to provide a sufficient volume of
solder paste to form the desired size solder bump. Typ-
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ically, when solder paste is reflowed to solder there is
approximately 50% shrinkage in volume. Accordingly,
the area of the window 52 in the photoresist mask, times
the height or thickness of the photoresist mask, should
approximate the desired solder paste volume, and twice
the solder bump volume. Assuming the solder bump is
approximately ball shaped, a 100 Pm (diameter) solder
bump requires approximately 33 mil3 of solder paste. It
is preferred that a space remain separating the solder
bump and the photoresist mask to facilitate removal of
the photoresist and to provide a reasonable aspect ratio
for the mask opening. An appropriate ratio for the width
(diameter) of the opening to the width (diameter) of the
solder ball is 1.1-2.0. Given the assumption from above
that the volume of the mask opening (solder paste) is
twice the volume of the solder bump, the photoresist
mask thickness t_ and the diameter d1 of the opening in
the photomask are related to d2, the approximate solder
bump diameter by: 

[0030] If d1 = 1.1-2.0 d2 this reduces to the approxi-
mate range: t = (0.33-1.1) d2.
[0031] The opening 52 in the photoresist mask is then
filled with solder paste using standard procedures. Fig.
6 illustrates this step, and a conventional squeegee 61
is shown applying the paste. The applicator 61 is repre-
sentative of various suitable methods for applying solder
paste 62 (and is obviously not to scale).
[0032] Fig. 7 shows the solder bump 71 after solder
reflow. The reflow conditions will vary with the paste used.
For example, using a 63/37 Sn/Pb or 95/5 Sn/Sb, a typical
thermal treatment is to heat for 3 min. to reach a temper-
ature approximately 15 °C below the liquidus and then
heat for an additional 30 sec. to rise to 20-30 °C above
the liquidus, then cool rapidly (2 min.) to room tempera-
ture. Under the usual reflow conditions the polymer in
the photoresist mask 51 will undergo additional crosslink-
ing and will harden and adhere tenaciously to polyimide
layer 14. The latter is prevented in the structure of Fig. 7
by buffer layer 21. The photoresist mask is removed by
a conventional wet solvent photoresist stripper, e.g. PRS
1000 heated to 50 °C, followed by a standard plasma
etch to remove residual polymer. The plasma etch would
normally attack the underlying polyimide layer 14 but for
the presence of buffer layer 21. Thus, due to the presence
of the buffer layer a relatively severe photoresist removal
step or steps can be used without damage to the under-
lying substrate. This allows complete removal of the pho-
toresist.
[0033] After stripping the photoresist mask, the buffer
layer 21 is then etched away using the solder bump and
UBM as a mask. The buffer layer is preferably etched
using a standard wet etch process. For the case of Ti,
the buffer layer can be removed with 2.5 % HF in 1:3

H2O/ethylene glycol. The resulting structure is shown in
Fig. 8 with the substrate surface 81 cosmetically clean.
[0034] Alternatives for forming the buffer layer will oc-
cur to those skilled in the art. The preferred, and most
cost effective, way is to integrate the formation of the
buffer layer with the UBM, as described above. The tita-
nium layer is chosen as the buffer layer because solder
does not effectively wet titanium. This characteristic is
important and allows surface tension to create the solder
bump as shown in Fig. 7. It is evident that this approach
requires the buffer layer to be conductive, as it is part of
the UBM. However, other options allow the buffer layer
to be non-conductive, with the buffer layer selectively ap-
plied so as to expose the UBM. Another option is to coat
the substrate with a non-wetting metal and expose the
UBM using photolithography prior to the application of
the photoresist solder paste mask, or after application of
the solder paste mask, in which case the solder paste
mask can be used to remove the buffer layer material
from the UBM region. This option is shown in Figs. 9-12.
[0035] Fig. 9 shows the structure just after Fig. 3, with
photomask 31 still in place. The titanium layer 21, which
was retained as the buffer layer in the earlier embodi-
ment, is etched from the substrate along with the other
layers 22-24. This is the normal sequence for forming
UBM by a subtractive method.
[0036] The buffer layer 91 is then blanket deposited
as shown in Fig. 10. This layer is of a non-wetting mate-
rial. A "non-wetting" material, as the term is used herein,
is defined as a material that is not wet by solder. Suitable
materials include aluminum, titanium, molybdenum,
tungsten. The thickness of layer 91 is relatively immate-
rial. It should be thick enough to serve as a buffer layer
yet thin so as to be easily removed. A range of 0:1-5 Pm
is appropriate. The solder paste photoresist mask 92 is
then applied as shown in Fig. 11. With mask 92 in place,
the exposed portions of the buffer layer 91 are etched
away. A wet etch, e.g. HF or PAE etch, can be used for
aluminum. The resulting structure appears as in Fig. 12,
with buffer layer 91 under the photoresist mask layer 92.
The remaining processing follows that described earlier.
[0037] The use of the solder paste photoresist mask
to also pattern the buffer layer as just described is con-
venient and saves processing cost. However, cases may
arise where the capping layer that is exposed in the steps
described in connection with Fig. 12 is susceptible to
damage when the thick solder paste mask is removed.
Accordingly, it may be preferred in some instances to
pattern the buffer layer 91 in a separate photoresist step,
leaving just the UBM exposed. The structure in this case
would appear the same as in Fig. 12 except that the buffer
layer would cover the capping layer.

EXAMPLE

[0038] Deposition of the UBM layers 21-24 is per-
formed on a Sputtered Films Inc. Endeavor cluster tool.
The coated wafers are then patterned by conventional
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lithography. Wafers are placed in a YES vapor prime ov-
en with an adhesion promoter, e.g. HMDS, for 5 min. The
wafers are spin coated with 5 Pm of AZ4620 photoresist
on a MTI Flexifab track, and softbaked for 1 min. at 100
°C. Patterns are exposed in the resist using a GCA step-
per exposure system (t= 30s, or about 200mJ), and de-
veloped with AZ400k developer (t=2 min.). The wafers
are then hardbaked on a hotplate at 130 °C for 2 min.
prior to etching. The copper and Cr/Cu layers are then
etched and the photoresist removed. The solder paste
photoresist mask is then applied using essentially the
photoresist procedure described above and the solder
paste is applied to the patterned mask using a conven-
tional squeegee. The solder paste photoresist mask is
approximately 100 Pm thick, with openings for the solder
paste of approximately 160 Pm in diameter. The solder
paste is then reflowed in heated nitrogen to form solder
bumps with a diameter of approximately 120 Pm. The
photoresist is then stripped in PRS 1000 for 30 min. @
100 °C., followed by a plasma strip to remove residual
photoresist. The titanium layer is then etched away using
2.5% HF in 1/3 water ethylene glycol solution. The re-
sulting wafers have selectively applied UBM and solder
bumps with the surrounding surface cosmetically clean.

Claims

1. A process for forming solder bumps on an IC chip
substrate (11), said IC chip substrate having a plu-
rality of aluminium bonding sites (13) and a capping
layer (14) surrounding and overlapping the periph-
eries of the plurality of aluminium bonding sites (13),
the process comprising the steps of:

a) forming a metal buffer layer (21) to cover the
IC chip, said buffer layer (21) being non-wetting
with respect to solder;
b) forming at least one under bump metallisation
layer (22, 23) on the buffer layer (21);
c) patterning the under bump metallisation layer
(s) to form an under bump metallisation over
each of the aluminium bonding sites (13) and
the edges of the capping layer (14) where they
overlap the aluminium bonding sites, wherein
the buffer layer under the under bump metalli-
sation layer(s) forms the bottom layer of the un-
der bump metallisation and the remaining por-
tions of the buffer layer (21) are left exposed;
d) forming a photoresist mask (51) on said buffer
layer (21), said photoresist mask having open
portions exposing the entire under bump metal-
lisation and an area of the buffer layer surround-
ing each under bump metallisation;
e) filling said open portions of the photoresist
mask (51) with solder paste (62);
f) heating said solder paste (62) to reflow the
solder paste and form solder bumps on the un-

der bump metallisation,
g) removing said photoresist mask (51) after the
heating step; and
h) removing the exposed portions of said buffer
layer (21).

2. A process for forming solder bumps on an IC chip
substrate (11), said IC chip substrate having a plu-
rality of aluminium bonding sites (13) and a capping
layer (14) surrounding and overlapping the periph-
eries of the plurality of aluminium bonding sites (13),
the process comprising the steps of:

a) forming an under bump metallisation on the
aluminium bonding sites (13) and the edges of
the capping layer (14) where they overlap the
aluminium bonding sites, leaving remaining por-
tions of the capping layer (14) exposed;
b) blanket depositing a metal buffer layer (91)
on the IC chip and under bump metallisation,
said buffer layer being non-wetting with respect
to solder;
c) optionally patterning said metal buffer layer
(91) to expose said under bump metallisation;
d) forming a photoresist mask (92) on said buffer
layer(91), said photoresist mask having open
portions exposing the entire under bump metal-
lisation and an area of the buffer layer surround-
ing each under bump metallisation when option-
al step c) has been performed, and having open
portions exposing areas of the buffer layer (91)
larger than and including the regions over the
under bump metallisation when optional step c)
has not been performed;
e) when optional step c) has not been per-
formed, etching the metal buffer layer (91) using
said photoresist mask as an etch mask;
f) filling said open portions of the photoresist
mask (92) with solder paste (62);
g) heating said solder paste (62) to reflow the
solder paste and form solder bumps on the un-
der bump metallisation;
h) removing said photoresist mask (92) after the
heating step; and
i) removing the exposed portions of said buffer
layer (91).

3. The process of claim 1 wherein the buffer layer (21)
is titanium and the overlying under bump metallisa-
tion layers are:

chromium-copper (22) on the titanium; and
copper (23) on the chromium-copper.

4. The process of claim 1 or 2 wherein the capping layer
(14) is polyimide.

5. The process of claim 2 wherein the buffer layer (91)
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is selected from the group consisting of titanium, alu-
minium, molybdenum and tungsten.

Patentansprüche

1. Verfahren zur Bildung von Lötkontakthügeln auf ei-
nem IC-Chip-Substrat (11), wobei das IC-Chip-Sub-
strat eine Vielzahl von Aluminium-Bondstellen (13)
und eine Verkappungsschicht (14) aufweist, welche
die Peripherien der Vielzahl von Aluminium-Bond-
stellen (13) umgibt und überlappt, wobei das Verfah-
ren folgende Schritte umfasst:

a) das Bilden einer Metall-Pufferschicht (21) zur
Abdeckung des IC-Chips, wobei die Puffer-
schicht (21) hinsichtlich des Lötenmittels nicht-
benetzend ist;
b) das Bilden von mindestens einer Under-
Bump-Metallisierungsschicht (22, 23) auf der
Pufferschicht (21);
c) das Strukturieren der Under-Bump-Metalli-
sierungsschicht(en), um eine Under-Bump-Me-
tallisierung über jeder der Aluminium-Bondstel-
len (13) und den Rändern der Verkappungs-
schicht (14) zu bilden, wo diese die Aluminium-
Bondstellen überlappen, wobei die Puffer-
schicht unter der Under-Bump-Metallisierungs-
schicht bzw. unter den Under-Bump-Metallisie-
rungsschichten die untere Schicht der Under-
Bump-Metallisierung bildet und die verbleiben-
den Abschnitte der Pufferschicht (21) freigelegt
bleiben;
d) das Bilden einer Photoresistmaske (51) auf
der Pufferschicht (21), wobei die Photoresist-
maske offene Abschnitte aufweist, welche die
gesamte Under-Bump-Metallisierung sowie ei-
nen Bereich der Pufferschicht freilegen, der jede
Under-Bump-Metallisierung umgibt;
e) das Füllen der offenen Abschnitte der Photo-
resistmaske (51) mit Lötpaste (62);
f) das Erhitzen der Lötpaste (62), um die Lötpa-
ste aufzuschmelzen und Lötkontakthügel auf
der Under-Bump-Metallisierung zu bilden;
g) das Entfernen der Photoresistmaske (51) im
Anschluss an den Schritt des Erhitzens; und
h) das Entfernen der freigelegten Abschnitte der
Pufferschicht (21).

2. Verfahren zur Bildung von Lötkontakthügeln auf ei-
nem IC-Chip-Substrat (11), wobei das IC-Chip-Sub-
strat eine Vielzahl von Aluminium-Bondstellen (13)
und eine Verkappungsschicht (14) aufweist, welche
die Peripherien der Vielzahl von Aluminium-Bond-
stellen (13) umgibt und überlappt, wobei das Verfah-
ren folgende Schritte umfasst:

a) das Bilden einer Under-Bump-Metallisierung

auf den Aluminium-Bondstellen (13) und den
Rändern der Verkappungsschicht (14), wo die-
se die Aluminium-Bondstellen überlappen, wo-
bei die verbleibenden Abschnitte der Verkap-
pungsschicht (14) freigelegt bleiben;
b) das ganzflächige Aufbringen einer Metallpuf-
ferschicht (91) auf dem IC-Chip und der Under-
Bump-Metallisierung, wobei diese Pufferschicht
hinsichtlich des Lötenmittels nichtbenetzend ist;
c) optional das Strukturieren der Metallpuffer-
schicht (91), um die Under-Bump-Metallisierung
freizulegen;
d) das Bilden einer Photoresistmaske (92) auf
der Pufferschicht (91), wobei die Photoresist-
maske offene Abschnitte aufweist, welche die
gesamte Under-Bump-Metallisierung sowie ei-
nen Bereich der Pufferschicht freilegen, der jede
Under-Bump-Metallisierung umgibt, wenn der
optionale Schritt c) ausgeführt wurde, und offe-
ne Abschnitte aufweist, welche die Bereiche der
Pufferschicht (91) freilegen, die größer sind als
die Regionen über der Under-Bump-Metallisie-
rung und diese einschließen, wenn der optiona-
le Schritt c) nicht ausgeführt wurde.
e) wenn der optionale Schritt c) nicht ausgeführt
wurde, das Ätzen der Metallpufferschicht (91)
mithilfe der Photoresistmaske als Ätzmaske;
f) das Füllen der offenen Abschnitte der Photo-
resistmaske (92) mit Lötpaste (62);
g) das Erhitzen der Lötpaste (62), um die Löt-
paste aufzuschmelzen und Lötkontakthügel auf
der Under-Bump-Metallisierung zu bilden;
h) das Entfernen der Photoresistmaske (92) im
Anschluss an den Schritt des Erhitzens; und
i) das Entfernen der freigelegten Abschnitte der
Pufferschicht (91).

3. Verfahren gemäß Anspruch 1, wobei die Puffer-
schicht (21) Titan ist und die darüberliegenden Un-
der-Bump-Metallisierungsschichten Folgendes
sind:

Chromkupfer (22) auf dem Titan; und
Kupfer (23) auf dem Chromkupfer.

4. Verfahren gemäß Anspruch 1 oder 2, wobei die Ver-
kappungsschicht (14) Polyimid ist.

5. Verfahren gemäß Anspruch 2, wobei die Puffer-
schicht (91) aus der Gruppe ausgewählt ist, die Ti-
tan, Aluminium, Molybdän und Wolfram umfasst.

Revendications

1. Un processus deformation de bosses de soudure
sur un substrat de puce de circuit intégré (11), ledit
substrat de puce de circuit intégré possédant une-
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pluralité desites de fixation en aluminium (13)et une-
couche de revêtement (14) entourant et recouvrant
les périphéries de la pluralité desites de fixation en
aluminium (13), le processus comprenant les opé-
rations suivantes :

a) la formation d’une couche tampon métallique
(21)destinée à recouvrir lapuce de circuit inté-
gré, ladite couche tampon (21) étant non
mouillantevis-à-vis de la soudure,
b) la formation d’au moins une couche de mé-
tallisation sous bosse (22, 23) sur la couche tam-
pon (21),
c) le modelage dela/les couche(s) de métallisa-
tion sous bossede façon à former une métalli-
sation sous bosse par-dessus chacun des sites
de fixation en aluminium (13) et des bordures
de la couche de revêtement (14) là où elles che-
vauchent les sites de fixation en aluminium, où
la couche tampon sous la/les couche(s) de mé-
tallisation sous bosse forme la couche inférieure
de la métallisation sous bosse et les parties res-
tantes de la couche tampon (21) sont laissées
exposées,
d) la formation d’un masque de résine photo-
sensible (51)sur ladite couche tampon (21), ledit
masque de résine photosensible possédant des
parties ouvertes exposant la totalité de la mé-
tallisation sous bosse et une zone de la couche
tampon entourant chaque métallisation sous
bosse,
e) le remplissage desditesparties ouvertesdu
masque de résine photosensible (51)avec de la
pâte à braser (62),
f) le chauffage de ladite pâte à braser (62) de
façon à refondre la pâte à braseret à former des
bosses de souduresur la métallisation sous bos-
se,
g) le retrait dudit masque de résine photosensi-
ble (51)après l’opération de chauffage, et
h) le retrait des parties exposées de ladite cou-
che tampon (21).

2. Un processus deformation de bosses de soudure
sur un substrat de puce de circuit intégré (11), ledit
substrat de puce de circuit intégré possédant une-
pluralité desites de fixation en aluminium (13)et une-
couche de revêtement (14) entourant et recouvrant
les périphéries de la pluralité desites de fixation en
aluminium (13), le processus comprenant les opé-
rations suivantes :

a) la formation d’une métallisation sous bosse
sur les sites de fixation en aluminium (13) et les
bordures de la couche de revêtement (14) là où
elles chevauchent les sites de fixation en alumi-
nium, laissant les parties restantes de la couche
de revêtement (14) exposées,

b) le dépôt par placage d’une couche tampon
métallique (91) sur la puce de circuit intégré et
la métallisation sous bosse, ladite couche tam-
pon étant non mouillantevis-à-vis de la soudure,
c) facultativement, le modelage de ladite couche
tampon métallique (91) de façon à exposer la-
dite métallisation sous bosse,
d) la formation d’un masque de résine photo-
sensible (92) sur ladite couche tampon (91), ledit
masque de résine photosensible possédant des
parties ouvertes exposant la totalité de la mé-
tallisation sous bosse et une zone de la couche
tampon entourant chaque métallisation sous
bosse lorsque l’opération facultative c) a été
exécutée et possédant des parties ouvertes ex-
posant des zones de la couche tampon (91) plus
grandes que et incluant les zones par-dessus la
métallisation sous bosse lorsque l’opération fa-
cultative c) n’a pas été exécutée.
e) lorsque l’opération facultative c) n’a pas été
exécutée, la gravure de la couche tampon mé-
tallique (91) au moyen dudit masque de résine
photosensible en tant que masque de gravure,
f) le remplissage desditesparties ouvertesdu
masque de résine photosensible (92)avec de la
pâte à braser (62),
g) le chauffage de ladite pâte à braser (62) de
façon à refondre la pâte à braser et à former des
bosses de souduresur la métallisation sous bos-
se,
h) le retrait dudit masque de résine photosensi-
ble (92) après l’opération de chauffage, et
i) le retrait des parties exposées de ladite couche
tampon (91).

3. Le processus selon la Revendication 1 où la couche
tampon (21) est du titane et les couches de métalli-
sation sous bosse disposées au-dessus sont :

chrome-cuivre (22) sur le titane, et
cuivre (23) sur le chrome-cuivre.

4. Le processus selon la Revendication 1 ou 2 où la
couche de revêtement (14) est du polyimide.

5. Le processus selon la Revendication 2 où la couche
tampon (91) est sélectionnée dans le groupe se com-
posant de titane, aluminium, molybdène ettungstè-
ne.
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