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MULTI-LAYER FINE WIRING INTERPOSER AND 
MANUFACTURING METHOD THEREOF 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to an interposer 
(Which corresponds to a conventional package and circuit 
board etc.) having a multi-layer ?ne Wiring structure Which 
is used for supplying many signals and large poWer to a 
digital integrated circuit chip(s) for high speed information 
processing, Wherein the multi-layer ?ne Wiring structure has 
an insulating layer of a photosensitive organic ?lm and a 
Wiring layer portion made of metal, such as cupper, silver, 
gold, aluminum, palladium, indium, titanium, tantalum, and 
niobium. 

DESCRIPTION OF RELATED ART 

[0002] Speci?cally, by using the photosensitive organic 
?lm Which has the high resolution property of from a micron 
to submicron level as an insulating layer, ?ne via hole 
processing of an insulating layer is carried out only by a 
lithography process. Compared With the conventional multi 
layer Wiring technology, the high-density Wiring structure is 
realizable by forming a pattern on the metallic Wiring layer 
by the lift-off method. 

[0003] In the conventional method, a multi-layer Wiring in 
a mounting system such as a package or a circuit board in 
Which an integrated circuit chip is contained is generally 
used, Wherein the Wiring comprises an insulating layer made 
of an organic layer such as epoXy, polyimide, a liquid crystal 
polymer and TEFLON (registered trademark), and ceramics 
such as aluminum nitride and an alumina, and a metallic 
Wiring layer made of copper, silver, gold, aluminum, palla 
dium, indium, titanium, tantalum, niobium etc. 

[0004] The multi-layer Wiring is made by a metallic Wiring 
layer deposition based on a plating technique, and ?ne 
Wiring processing based on a chemical etching technique, 
Wherein realiZable Wiring Width thereof is about 50 microns. 

[0005] HoWever, there is no limit to the needs of a 
multi-layer Wiring having higher Wiring density, and there is 
strong desire for a 50 microns or less Wiring Width, espe 
cially, for a micron order Wiring Width. 

[0006] In Wiring as a signal line, there are the needs of 
uniformity and repeatability With respect to characteristic 
impedance in the line, in order to fully demonstrate the 
capacity of high-speed signal transmission. 

[0007] In a Wiring layer portion (Which comprises a plu 
rality of layers) of an integrated circuit chip, about ?ve to ten 
layers are usually used. 

[0008] Since an area Where the Wiring occupies Within the 
chip can be decreased When the number of layers of the 
Wiring layer portion in the integrated circuit chip is 
increased, it is generally possible to design a small chip. 

[0009] On the other hand, When the chip siZe is ?Xed and 
the number of layers of the Wiring layer portion in an 
integrated circuit chip is increased, it is possible to sharply 
increase the number of devices integrated in a chip. That is, 
a degree of device integration can be improved. 

[0010] HoWever, since in the conventional method of 
increasing the number of layers in the Wiring layer portion 
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in the integrated circuit chip, the number of the Wiring 
processes increases, a steep rise of the chip manufacturing 
cost is brought about. There is concern that the remarkable 
fall of a manufacturing yield occurs. 

[0011] In the multi-layer Wiring technology in the conven 
tional mounting system, about 50 microns Was a limit as 
realiZable Wiring Width. 

SUMMARY OF THE INVENTION 

[0012] In vieW of the above problems, it is an object of the 
present invention to realiZe reduction of the manufacturing 
cost and increase the chip manufacturing yield ratio by 
transposing part of Wiring layers in an integrated circuit chip 
to an interposer. 

[0013] According to the present invention, an interposer 
having multi-layer ?ne Wiring structure Which comprises an 
insulating layer made of photosensitive polyimide Which is 
photosensitive organic material and a Wiring layer portion 
made of metal, such as copper, silver, gold, aluminum, 
palladium, indium, titanium, tantalum, and niobium, func 
tions as (part of Wiring or) Wiring in an integrated circuit 
chip, Wherein junctions betWeen the integrated circuit chip 
and the interposer are formed by micron to submicron siZe 
?ne connection metal pads or bumps Which are formed on 
both the integrated circuit chip and the interposer. 

[0014] When, part of the Wiring layer portion in the 
integrated circuit chip (especially a global Wiring portion for 
a long distance Wiring connection in the chip) is replaced 
With the interposer, it is possible to increase chip manufac 
turing yield ratio and reduce the manufacturing cost. In 
addition, by increasing the number of layers in the Wiring 
layer portion of the interposer, it is possible to reduce the 
siZe of the chip so that steep rise of the chip manufacturing 
yield ratio and steep reduction of the manufacturing cost can 
be expected. 

[0015] By using photosensitive polyimide as an insulating 
layer, via hole processing of the insulating layer can be 
carried out by only a lithography process, and by forming a 
pattern of metal Wiring layer by a lift-off method, it is 
possible to sharply simplify the process, compared With the 
conventional multi-layer Wiring technology. 

[0016] The present invention Will become more apparent 
from the folloWing detailed description of the embodiments 
and examples of the present invention. 

DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 shoWs a cross sectional vieW of a conven 
tional integrated circuit chip (LSI chip) and an integrated 
circuit chip (LSI chip) in Which the number of layers in a 
Wiring layer portion is reduced and an interposer having a 
Wiring layer portion is replaced With part of the conventional 
integrated circuit chip. 

[0018] FIG. 2 shoWs a cross sectional vieW of a conven 
tional LSI chip and an LSI chip in Which the number of 
layers in a Wiring layer portion of the LSI is reduced, and on 
Which an interposer having layers for Wiring Whose number 
is larger than that of layers of the Wiring layer portion of the 
LSI is laminated; 

[0019] FIG. 3 shoWs another embodiment of the present 
invention, Wherein an integrated circuit chip and an inter 
poser Whose siZe is larger than that of the chip for an Wire 
bonding pad area; 
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[0020] FIG. 4 shows another embodiment of the present 
invention, Wherein an integrated circuit is the same as a chip 
in siZe; 

[0021] FIG. 5 shoWs still another embodiment of the 
present invention Wherein tWo or more integrated circuit 
chips and a relatively large siZe interposer are used; 

[0022] FIG. 6 shoWs a further embodiment of the present 
invention, Wherein integrated circuit chips in Which through 
electrodes used for 3-dimensional chip layering and inter 
posers Which are the same as the integrated circuit chips in 
siZe, are used; 

[0023] FIGS. 7A-70 shoW steps of the manufacturing 
process of an interposer having a ?ne Wiring structure, each 
of Which shoWs tWo cross sectional vieWs of the structure; 
and 

[0024] FIG. 8 is a perspective vieW of the structure 
Wherein Line VII‘and Line VII“ are shoWn. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] Embodiments of the present invention Will be 
described beloW, referring ?gures. 

[0026] FIG. 1 shoWs a cross sectional vieW of a conven 
tional integrated circuit chip (LSI chip) and an integrated 
circuit chip (LSI chip) in Which the number of layers in a 
Wiring layer portion is reduced and an interposer having a 
Wiring layer portion is replaced With part of the conventional 
integrated circuit chip. 

[0027] For example, as shoWn in FIG. 1, three Wiring 
layers from the top of the conventional integrated circuit 
(LSI) chip having six layers in a Wiring layer portion 
(especially, a global Wiring layer portion for a long distance 
Wiring connection in the chip) are replaced With an inter 
poser having three Wiring layers (Whose number is the same 
as that of reduced number layers in the Wiring layer portion), 
Wherein in order to electrically connect the interposer and 
the chip Whose number of layers in the Wiring layer portion 
is reduced, metallic junctions are formed by using micron 
siZe ?ne connection metal pads or bumps Which are formed 
on the interposer and the chip as shoWn in the bottom of 
FIG. 1. 

[0028] The interposer according to the present invention is 
used in order to supply many signals and large poWer to the 
digital integrated circuit chip for high-speed information 
processing. 
[0029] The logical circuit structure of a gate array type 
LSI can be changed only by changing Wiring of the inter 
poser, that is, by replacing the global Wiring of the LSI With 
the interposer Which has a ?ne multi-layer Wiring. 

[0030] The interposer has an insulating layer made of 
photosensitive organic material Which has micron order 
resolution, and a fWiring layer portion made of metal, such 
as copper, silver, gold, aluminum, palladium, indium, tita 
nium, tantalum, and niobium, Wherein the interposer is an 
alternative of part of the Wiring layer portion in an integrated 
circuit chip, speci?cally, the multi-layer ?ne Wiring structure 
Which can serve as an alternative of the global Wiring. 

[0031] The interposer according to the present invention 
has the ?ne connection metal pads or bumps Whose siZe is 
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approximately the same as that of the micron siZe ?ne 
connection metal pad of the chip, and corresponds to the 
conventional package and the conventional circuit board, 
etc. 

[0032] A manufacturing process of the interposer Which 
has multi-layer ?ne Wiring structure is described beloW. 

[0033] FIGS. 7A-70 shoW steps of the manufacturing 
process of the structure. AvieW of the structure shoWn in the 
left side of each of FIGS. 7A-70, is a cross sectional vieW 
thereof taken along Line VII‘ shoWn in FIG. 8, and a vieW 
of the structure shoWn in the right side of each of FIGS. 
7A-70 is a cross sectional vieW thereof taken along Line 
VIII“ shoWn in FIG. 8, Wherein FIG. 8 shoWs a schematic 
perspective vieW of part of the multi-layer ?ne Wiring 
structure. 

[0034] In the ?gure, as an example, a dual strip line 
structure suitable for high speed signal transmission is 
shoWn, Wherein tWo lines are arranged so as to cross at right 
angle. 

[0035] A resist pattern for forming an extraction elec 
trode(s) is formed on a Wafer-shaped ?at and smooth sub 
strate shoWn in FIG. 7A, Which is made of silicon, quartZ, 
sapphire, and a gallium arsenide and the like by a lithogra 
phy technology. Then, copper, silver, gold, aluminum, pal 
ladium, indium, titanium, tantalum, niobium, etc. are depos 
ited on the substrate in order to form a ground layer, and the 
?lm on the resist pattern is removed by the lift-off method 
as shoWn in FIG. 7B. 

[0036] When as the ground layer, noble metal such as 
gold, silver and palladium is used, since they do not have 
good adhesion With the organic ?lm insulating layer formed 
on to the ground layer, it is necessary to improve the 
adhesion by depositing ultra-thin aluminum ?lm of about 5 
to 10 nm thickness on the surface of the noble metal. 

[0037] When silicon is used as a substrate, since the 
organic ?lm insulating layer does not have good adhesion 
With a silicon substrate, it is necessary to improve the 
adhesion by applying silane type coupling agent before 
depositing the organic ?lm. 

[0038] After this step, an improvement of adhesion of the 
organic ?lm insulating layer on noble metal is similarly 
carried out by the ultra thin aluminum. 

[0039] Then, a photosensitive organic ?lm is formed by a 
spin-on coating method, using high resolution photosensi 
tivity organic material, and a via hole(s) is formed in the 
organic ?lm insulating layer by exposure and development 
as shoWn in FIG. 7C, and the via hole is ?lled up With 
copper, silver, gold, palladium or the like by a plating 
method as shoWn in FIG. 7D. 

[0040] Then, after a resist pattern for forming a ?rst Wiring 
is formed With a lithography technology., a Wiring layer 
portion made of copper, silver, gold, aluminum, palladium, 
indium, titanium, tantalum, niobium, etc. is deposited, and 
the ?lm on the resist pattern is removed by the lift-off 
method as shoW in FIG. 7E. 

[0041] Then, a photosensitive organic ?lm is formed by a 
spin-on coating method, using high resolution photosensi 
tivity organic material, and a via hole(s) is formed in the 
organic ?lm insulating layer by exposure and development 
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as shown in FIG. 7F, and the via hole is ?lled up With 
copper, silver, gold, palladium, or the like by a plating 
method as shoWn in FIG. 7G. 

[0042] Then, after a resist pattern for forming a second 
Wiring is formed With a lithography technology, a Wiring 
layer portion made of copper, silver, gold, aluminum, pal 
ladium, indium, titanium, tantalum, niobium or the like is 
deposited. The ?lm on the resist pattern is removed by the 
lift-off method as shoW in FIG. 7H. 

[0043] Then, a photosensitive organic ?lm is formed by a 
spin-on coating method, using high resolution photosensi 
tivity organic material, and a via hole(s) is formed in the 
organic ?lm insulating layer by eXposure and development 
as shoWn in FIG. 7I, and the via hole is ?lled up With 
copper, silver, gold, palladium, or the like by a plating 
method as shoWn in FIG. 7J. 

[0044] As shoWn in FIG. 7K, a resist pattern for forming 
an extraction electrode(s) is formed thereon, and copper, 
silver, gold, aluminum, palladium, indium, titanium, tanta 
lum, niobium, etc. are deposited thereon by a lithography 
process in order to form a ground layer, and then a ?lm on 
the resist pattern is removed by the lift-off method as shoWn 
in FIG. 7K. 

[0045] Then, a photosensitive organic ?lm is formed by a 
spin-on coating method, using high resolution photosensi 
tivity organic material, and a bump hole(s) is formed in the 
organic ?lm insulating layer by eXposure and development 
as shoWn in FIG. 7L, and the bump hole is ?lled up With 
copper, silver, gold, palladium, or the like by a plating 
method as shoWn in FIG. 7M. 

[0046] Then, the substrate is made thin by grinding, and 
the ground layer Which has been previously formed by dry 
etching is eXposed as shoWn in FIG. 7M. 

[0047] The technique using an adhesive tape Which can be 
re-eXfoliated by UV irradiation as described beloW may be 
used for removing the substrate, in place of the grinding and 
dry etching. 

[0048] That is, a transparent substrate (made of a quartZ, 
glass, etc.) is prepared at the beginning of the interposer 
forming process, and a UV irradiation re-eXfoliation type 
adhesive tape is stuck thereon. 

[0049] After that, the forming process described above is 
advanced, and ultraviolet rays (UV) are irradiated from a 
back side of the substrate after completion of a ?ne multi 
layer Wiring, Whereby the adhesion of the adhesive tape is 
eliminated so as to peel off the interposer from the substrate. 

[0050] Then, a photosensitive organic ?lm is formed by a 
spin-on coating method, using high resolution photosensi 
tivity organic material, and a bump hole(s) is formed in the 
organic ?lm insulating layer by eXposure and development 
as shoWn in FIG. 7N, and the bump hole is ?lled up With 
copper, silver, gold, palladium, or the like by a plating 
method as shoWn in FIG. 70. 

[0051] It is possible to form a single trip line in one layer 
in a Wiring layer portion by proceeding from the step shoWn 
in FIG. 7G to the step shoWn in 7K. 

[0052] When further multi-layering of the Wiring layer is 
necessary, it is possible to increase the number of layers in 
a Wiring layer portion one by one by returning to the process 
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shoWn in FIG. 7C from the process shoWn in FIG. 7K, and 
repeating a series of the layer forming process. 

[0053] In case that photosensitive block co-polymeriZed 
polyimide is used as the high resolution photosensitivity 
organic material, When the polyimide is applied, tWo kinds 
of the folloWing methods for making the surface ?at after the 
application is used. 

[0054] Both methods may be used if needed. 

[0055] (A) In a pre-baking process, the surface is baked at 
a certain temperature (for eXample 70 degrees) loWer than a 
predetermined temperature (for eXample, 90 degrees Cel 
sius) and then the process temperature is raised to the 
predetermined temperature. 

[0056] By processing at the loW temperature, a ?uidity is 
maintained for a While, and it ?oWs into a groove pattern 
during the period thereby accelerating the planariZing. 

[0057] (B) By carrying out a heat and pressure press after 
the application of the photosensitive polyimide insulating 
layer, projected portions are planariZed. 

[0058] As to the surface of the pressing machine to be 
used, a loW adherence Which is obtained by TEFLON 
(registered trademark) resin coat processing etc. is required 
in a high temperature environment. 

[0059] In case that the temperature at time metallic junc 
tions are formed by using bumps is 250 to 350 degrees 
Celsius, although 25 to 30% reduction of the ?lm thickness 
of a photosensitive polyimide insulating layer can be 
observed by drying it by heat-treating at a high temperature 
of 280 to 300 degrees Celsius after eXposure and develop 
ment, it is possible to avoid uneven contraction of the ?lm 
thickness due to the heat at the time of the above-mentioned 
junction formation. 

[0060] When a via hole(s) Which is ?ner than the resolu 
tion of the high resolution photosensitive organic material is 
formed in an insulating layer, an organic ?lm is formed by 
spin-on coating, using organic material to Which photosen 
sitivity is not given, and then a resist pattern is formed in 
order to form a via hole(s) With a lithography technology, 
and further, the via hole is processed by dry etching. 

[0061] When tWo or more layers of organic insulating 
?lms are in piles formed With the spin-on coating, it is 
possible to control reduction of the ?lm thickness since the 
surface of the ?lms is not dissolved but a loWer organic 
insulating layer(s) is dissolved due to organic solvent of the 
organic insulating ?lms applied in piles, by using a surface 
processing such as plasma, electron ray, Deep-UV, etc. 
Which are disclosed in Japanese Laid Open Patent No. 
2004-47744 (Japanese Patent Application No. 2002-203373 
?led on Jul. 12, 2002). 

[0062] Further, such surface treatment can also improve 
thermophysical properties, such as the thermal conductivity 
of an organic insulating ?lm, and can control large ?uctua 
tion of the thermal treatment properties of the photoresist 
Which is applied on the organic insulating ?lm. 

[0063] For example, there is a problem that a prebaking 
temperature becomes abnormally higher than a recom 
mended temperature on the organic insulating ?lm. 
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[0064] In the case of negative/positive reversal type resist 
by Which an overhang structure suitable for a lift-off process 
can be formed, since the range of heat-treating conditions 
thereof is narroW, formation of a good pattern is dif?cult 
Without surface treatment. 

[0065] As to a ground layer, gas of the organic solvent 
Which is discharged in the middle of the process and remains 
in the organic insulating layer can be ef?ciently discharged 
into the atmosphere by, eXcept for the loWest ground layer, 
adopting a mesh shaped electrode structure, Whereby prob 
lems, such as exfoliation in the middle of the process, can be 
prevented. 
[0066] FIG. 2 shoWs a cross sectional vieW of a conven 
tional LSI chip and an LSI chip in Which the number of 
layers in a Wiring layer portion of the LSI is reduced, and on 
Which an interposer having Wiring layers Whose number is 
larger than that of layers of the Wiring layer portion of the 
LSI is laminated. 

[0067] In this eXample, as shoWn in the top of FIG. 2, 
three layers from the top of a Wiring layer portion of the 
conventional integrated circuit (LSI) chip having 6 layers in 
a Wiring layer portion (especially, a global Wiring portion for 
a long distance Wiring connection in the chip) are replaced 
With an interposer having siX layers in a Wiring layer portion 
(Whose number is tWice the number of that of the conven 
tional LSI chip). In order to electrically connect the inter 
poser and the chip in Which the number of layers in the 
Wiring layer portion is reduced, metallic junctions are 
formed by using micron siZe ?ne connection metal pads or 
bumps Which are formed on the interposer and the chip as 
shoWn in the bottom of FIG. 2. 

[0068] In this case, the siZe of the integrated circuit chip 
can be designed in siZe so as to be smaller than the 
conventional integrated circuit chip. 

[0069] FIG. 3 shoWs another embodiment of the present 
invention, Wherein an integrated circuit chip and an inter 
poser With bonding pads and Wires are used. 

[0070] As shoWn in the top of the FIG. 3, an integrated 
circuit chip in Which the number of layers in a Wiring layer 
portion is reduced, is prepared. 
[0071] The chip is turned over (as shoWn in the second 
from the top of FIG. 3), and, the interposer Which has layers 
in a Wiring layer portion, Whose number is equal to or larger 
than the reduced number of layers Which is formed on an 
ultra thin substrate, is prepared. In order to electrically 
connect the interposer and the chip Whose number of layers 
in the Wiring layer portion is reduced, metallic junctions are 
formed by using micron siZe ?ne connection metal pads or 
bumps Which are formed on the interposer and the chip as 
shoWn in the third from the top of FIG. 3. Finally, the 
integrated circuit chip and the interposer are integrated, and 
mounted on a circuit board etc. as shoWn in the bottom of 
FIG. 3. 

[0072] The bonding pads formed on the interposer are 
connected to the circuit board by bonding Wires. 

[0073] FIG. 4 shoWs another embodiment of the present 
invention, Wherein an integrated circuit is the same as a chip 
in siZe. 

[0074] An integrated circuit chip having layers in the 
Wiring layer portion, Whose number is reduced, is prepared 
as shoWn in the top of FIG. 4. 
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[0075] The chip is turned over as shoWn in the second 
from the top in FIG. 4. An interposer Which has layers in the 
Wiring layer portion, Whose number is equal to or larger than 
the number of the layers of the chip, is prepared. In order to 
electrically connect the interposer and the chip in Which the 
number of layers in the Wiring layer portion is reduced, 
metallic junctions are formed by using micron siZe ?ne 
connection metal pads or bumps Which are formed on the 
interposer and the chip as shoWn in the third from the top in 
FIG. 4. 

[0076] Finally, the integrated circuit chip and the inter 
poser are integrated, and mounted on a circuit board etc. as 
shoWn in the bottom of FIG. 4. 

[0077] On the circuit board, the interposer is mounted 
through metallic junctions formed by relatively large siZe 
pads or bumps Which are formed on the loWer portion of the 
interposer. 
[0078] FIG. 5 shoWs still another embodiment of the 
present invention Wherein tWo or more integrated circuit 
chips (6 chips in this embodiment) and a relatively large siZe 
interposer are used. 

[0079] Six integrated circuit chips, in each of Which the 
number of the layers in the Wiring layer portion reduced are 
prepared as shoWn in the top of FIG. 5. 

[0080] These chips are turned over as shoWn in the second 
from the top in FIG. 5. An interposer Which has layers in a 
Wiring layer portion, Whose number is equal to or larger than 
that of layers in a Wiring layer portion of the chips, and 
Which is provided on a large substrate capable of mounting 
all the siX chips, is prepared. In order to electrically connect 
the interposer and the chips in each of Which the number of 
layers in the Wiring layer portion are reduced, metallic 
junctions are formed by using micron siZe ?ne connection 
metal pads or bumps Which are formed on the interposers 
and the chips, as shoWn in the third from the top in FIG. 5. 

[0081] Finally, the integrated circuit chip and the inter 
poser are integrated, Whereby the entire system is structured 
as shoWn in the bottom of FIG. 5. 

[0082] As the large-siZed substrate, a circuit board manu 
factured by the conventional printed-circuit-board technol 
ogy may be used. 

[0083] In this embodiment, tWo or more chips Which are 
divided from a large siZe LSI chip are used, so that it is 
possible to structure the circuit via the interposer just like 
one chip. 

[0084] It is an advantage in this embodiment, that it 
becomes possible to combine different types of chips Whose 
substrate material is different (compound semiconductor 
chips, such as GaAs, InP, GaAlAs, InGaP, CdTe, GaN, and 
SiC, a MEMS chip, glass substrate chip, etc.). 

[0085] FIG. 6 shoWs a further embodiment of the present 
invention, Wherein integrated circuit chips in Which through 
electrodes used for stacking three or more integrated circuit 
chips based on 3-dimensional chip stacking technique are 
provided, and interposers Which are the same as the inte 
grated circuit chips in siZe, are used 

[0086] Interposers having ?ne Wiring layers (shoWn in the 
top right side of FIG. 6) and a thin integrated circuit chip 
therefor (shoWn in the top left side of FIG. 6) having 
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through electrodes are prepared. In order to electrically 
connect the interposer and the thin chip, metallic junctions 
are formed by using micron siZe ?ne connection metal pads 
or bumps Which is formed on the interposer and the thin 
chip. Finally, tWo or more pairs of a thin chip and an 
interposer are stacked so as to be mounted on a large siZe 
interposer. 

[0087] In the ?gure, an example of six stacked structures, 
each of Which is made up of tWo pairs of an interposer and 
a thin chip are mounted is shoWn. 

[0088] The large siZe interposer corresponds to the inter 
poser formed on the large substrate shoWn in the third from 
the top in FIG. 5. 

[0089] For example, the 3-dimensional chip stacking tech 
nology is disclosed in the Japanese Laid Open Patent No. 
2002-203373. 

[0090] As a reference example, the ?ne multi-layer Wiring 
structure in an interposer and a method for manufacturing 
the structure according to the present invention is disclosed 
in Laid Open Patent No. 2003-309121 (Japanese Patent 
Application No. 2002-112890) ?led on Apr. 16, 2002, Which 
is entitled as “a multi-layer ?ne Wiring structure and a 
manufacturing method therefore.” 

[0091] The metallic junctions betWeen the integrated cir 
cuit chip and the interposer are preferably formed at as loW 
a temperature loWer than 150 degrees Celsius as possible in 
order to reduce residual stress after the formation of the 
junctions 

[0092] For example, the junction formation technology at 
a loW temperature of 1100 degrees Celsius loW using a Pb/In 
alloy is disclosed in Japanese Patent No. 3213722. 

[0093] In addition, the junction may be formed by using 
metallic material such as Sn/Bi (melting point of 138 
degrees Celsius), Sn/Pb/Bi (melting point of 135 degrees 
Celsius), Sn/In (melting point of 117 degrees Celsius), In 
(melting point of 156 degrees Celsius), etc. 

[0094] HoWever, since these materials have property 
Which is very easily oxidiZable, in order to form the junc 
tions With stable repeatability, it is necessary to introduce a 
step for removing an oxide ?lm by, for example, a plasma 
cleaning process for cleaning the surface right before the 
formation of the junctions While making an atmosphere 
Where oxygen and moisture are reduced as much as possible, 
as means for controlling oxidiZation. 

[0095] In the above-mentioned embodiments, the number 
layers in the interposer is equal to or larger than the number 
of layers in the chip, Which is reduced, the present invention 
is not limited to it. The number of the layer in the interposer 
may be smaller than the number of layers reduced. 

[0096] Thus the present invention possesses a number of 
advantages or purposes, and there is no requirement that 
every claim directed to that invention be limited to encom 
pass all of them. 

[0097] The disclosures of Japanese Patent Application 
Nos.2003-175743 ?led on Jun. 20, 2003, and 2003-320295 
?led on Sep. 11, 2002 including speci?cation, draWings and 
claims thereof are incorporated herein by reference in its 
entirety. 

Dec. 23, 2004 

[0098] Although only some exemplary embodiments of 
this invention have been described in detail above, those 
skilled in the art Will readily appreciate that many modi? 
cations are possible in the exemplary embodiments Without 
materially departing from the novel teachings and advan 
tages of this invention. 

[0099] Accordingly, all such modi?cations are intended to 
be included Within the scope of this invention. Thus the 
present invention possesses a number of advantages or 
purposes, and there is no requirement that every claim 
directed to that invention be limited to encompass all of 
them. 

[0100] Although only some exemplary embodiments of 
this invention have been described in detail above, those 
skilled in the art Will readily appreciate that many modi? 
cations are possible in the exemplary embodiments Without 
materially departing from the novel teachings and advan 
tages of this invention. 

[0101] Accordingly, all such modi?cations are intended to 
be included Within the scope of this invention. 

What is claimed is: 
1. A multi-layer Wiring interposer having a multi-layer 

Wiring structure Which is an alternative of part of an inte 
grated circuit chip, comprising: 

an insulating layer made of photosensitive organic mate 
rial, and a Wiring layer portion, wherein at least one ?rst 
connection metal pad or bump provided on the inter 
poser has, in siZe, approximately the same as at least 
one second connection metal pad of the integrated 
circuit chip. 

2. The multi-layer Wiring interposer according to claim 1, 
Wherein the photosensitive organic material is polyimide 
having micron scale resolution, and the Wiring layer portion 
is made of copper, silver, gold, aluminum, palladium, 
indium, titanium, tantalum, or niobium. 

3. The multi-layer Wiring interposer according to claim 1, 
Wherein the insulating layer is formed on noble metal, and 
thin aluminum is deposited on the noble metal. 

4. Amethod for making an interposer having a multi-layer 
Wiring structure, the method comprising the folloWing steps 
of: 

forming a ?rst resist pattern for forming at least one ?rst 
extraction electrode on a substrate, 

depositing a ?rst ground layer thereon, 

removing a ?lm on the ?rst resist pattern by a left off 
method, 

forming a ?rst photosensitive organic ?lm thereon by a 
spin-on coating, using high resolution photosensitive 
organic material, 

forming at least one ?rst via hole in the ?rst photosensi 
tive organic ?lm by exposure and development, 

?lling the at least one ?rst via hole With metal by a plating 
method, 

forming a second resist pattern in order to form a ?rst 
Wiring, 

depositing a ?rst Wiring layer portion, 
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removing a ?lm on the second resist pattern by a lift-off 
method, 

forming a second photosensitive organic ?lm thereon by 
a spin-on coating, using high resolution photosensitive 
organic material, 

forming at least one second via hole in the second 
photosensitive organic ?lm by exposure and develop 
ment, 

?lling the at least one second via hole With metal by a 
plating method, 

forming a third resist pattern in order to form a second 
Wiring, 

depositing metal as a second Wiring layer portion, 

removing a ?lm on the third resist pattern by a lift-off 
method, 

forming a third photosensitive organic ?lm thereon by a 
spin-on coating, using high resolution photosensitive 
organic material, 

forming at least one third via hole in the third photosen 
sitive organic ?lm by eXposure and development, 

?lling the at least one third via hole With metal by a 
plating method, 

forming a forth resist pattern in order to form at least one 
second extraction electrode, 

depositing metal as a second ground layer, 

removing a ?lm on the forth resist pattern by a lift-off 
method, 
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forming a forth photosensitive organic ?lm thereon by a 
spin-on coating, using high resolution photosensitive 
organic material, 

forming at least one ?rst bump hole in the forth photo 
sensitive organic ?lm by eXposure and development, 

?lling the at least one ?rst bump hole With metal by a 
plating method, 

grinding the substrate so as to be thin, 

eXposing the second ground layer by dry etching, forming 
a ?fth photosensitive organic ?lm thereon by a spin-on 
coating, using high resolution photosensitive organic 
material, 

forming at least one second bump hole in the ?fth 
photosensitive organic ?lm by eXposure and develop 
ment, 

?lling the at least one second bump hole With metal by a 
plating method. 

5. The method according to claim 4, Wherein at least one 
of the ?rst and second ground layers is made of copper, 
silver, gold, aluminum, palladium, indium, titanium, tanta 
lum, or niobium, and the metal With Which at least one of the 
?rst, second, and third via holes and the ?rst and second 
bump holes is ?lled With is copper, silver, gold, aluminum, 
palladium, indium, titanium, tantalum, or niobium. 

6. The method according to claim 4, Wherein the photo 
sensitive organic material is polyimide. 

7. The method according to claim 4, Wherein at least one 
of the ?rst and second photosensitive organic ?lms is formed 
on noble metal and thin aluminum is deposited on the noble 
metal. 


