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(57) ABSTRACT 

A ?ip-chip package technology is proposed for use to 
fabricate a dual-chip integrated circuit package that includes 
tWo semiconductor chips in a single package unit, Which is 
characterized in the forming of a ?ash-barrier structure that 
can help prevent the under?ll material used in ?ip-chip 
under?ll process from ?ashing to other unintended areas. 
The ?ash-barrier structure can be either a protruded dam 
structure over the underlying semiconductor chip, or a 
groove in a coating layer formed over the underlying semi 
conductor chip. During ?ip-chip under?ll process, the ?ash 
barrier structure can con?ne the under?ll material Within the 
intended area and prevent the under?ll material from ?oW 
ing to other unintended areas such as nearby bonding pads, 
so that the ?nished package product can be assured in quality 
and reliability. 
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FLIP-CHIP PACKAGE STRUCTURE AND 
METHOD OF FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to integrated circuit packag 
ing technology, and more particularly, to a ?ip-chip pack 
aging technology for use to fabricate a dual-chip integrated 
circuit package that includes tWo semiconductor chips in a 
single package unit. 

[0003] 2. Description of Related Art 

[0004] The ?ip-chip packaging technology is an advanced 
integrated circuit packaging technology that alloWs the 
overall package siZe to be made very compact. The ?ip-chip 
package con?guration differs from conventional art particu 
larly in that it includes at least one semiconductor chip 
mounted in an upside-doWn manner over substrate or 
another semiconductor chip and electrically coupled to the 
same by means of solder bumps Which are re?oWed to solder 
pads on the ?ip-chip mounting surface. After the ?ip chip is 
readily bonded in position, hoWever, a gap Would be unde 
sirably left betWeen the chip and its underlying surface, 
Which, if not under?lled, Would easily cause the ?ip chip to 
suffer from fatigue cracking and electrical failure due to 
thermal stress When the entire package structure is being 
subjected to high-temperature conditions. As a solution to 
this problem, it is an essential step in ?ip-chip package 
fabrication to ?ll an under?ll material, such as epoXy resin, 
into such a gap. The under?lled resin, When hardened, can 
serve as a mechanical reinforcement for the ?ip chip to cope 
against thermal stress. The involved fabrication process is 
customarily referred to as ?ip-chip under?ll. By conven 
tional ?ip-chip under?ll technology, hoWever, the under?ll 
material Would easily ?oW to other areas, causing undesired 
?ash that Would adversely affect subsequent Wire-bonding 
process or passive-component mounting. 

[0005] One solution to the foregoing problem is disclosed 
in the US. Pat. No. 5,218,234, Which teaches the forming of 
a recessed portion in substrate to help prevent resin ?ash. In 
addition, the US. Pat. No. 5,120,678 teaches the forming of 
a dam structure on substrate to con?ne the under?ll material 
Within prede?ned area. These tWo patented technologies, 
hoWever, are unsuitable for use on a dual-chip package 
structure Wherein one chip is mounted in ?ip-chip manner 
over another one. This is because that it is required to form 
bonding pads on the active surface of the underlying chip 
(i.e., the carrier chip) for solder bonding to the overlying 
chip (i.e., the ?ip chip), and these bonding pads are located 
very near to the edge of the ?ip chip. In this case, the use of 
the patented technology of US. Pat. No. 5,120,678 Would 
nevertheless cause resin ?ash on the bonding pads. As to the 
US. Pat. No. 5,218,234, since the underlying chip is pro 
vided Without solder mask and With a plurality of eXposed 
bonding pads, it is also unsuitable for use on a dual-chip 
package structure to solve the ?ash problem. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an objective of this invention to 
provide a neW ?ip-chip packaging technology that can help 
prevent the under?ll material used in the ?ip-chip under?ll 
process from ?ashing to other unintended areas and causing 
contamination to solder pads. 
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[0007] In accordance With the foregoing and other objec 
tives, the invention proposes a neW ?ip-chip packaging 
technology. 
[0008] The ?ip-chip packaging technology comprises the 
folloWing procedural steps: preparing a ?rst semiconductor 
chip having an active surface and an inactive surface, With 
the active surface being formed With a chip-bonding area; 
Wherein a plurality of inner bonding pads are formed in the 
chip-bonding area, While a plurality of outer bonding pads 
are formed beyond the chip-bonding area on the active 
surface; forming a coating layer over the active surface of 
the ?rst semiconductor chip; etching aWay selected portions 
of the coating layer to eXpose the inner bonding pads and the 
outer bonding pads and meanWhile forming a ?ash-barrier 
structure around the chip-bonding area to separate the chip 
bonding area from the outer bonding pads; electrically 
coupling a second semiconductor chip by means of solder 
bumps to the chip-bonding area on the ?rst semiconductor 
chip, With a gap existing betWeen the ?rst semiconductor 
chip and the second semiconductor chip; and forming an 
under?ll layer in the gap betWeen the ?rst semiconductor 
chip and the second semiconductor chip. 

[0009] The ?ash-barrier structure can be either a protruded 
dam structure over the ?rst semiconductor chip, or a groove 
in the coating layer, Which can help prevent the under?ll 
material from ?oWing to the areas therebeyond. 

[0010] In terms of structure, the ?ip-chip packaging tech 
nology of the invention comprises: 

[0011] a ?rst semiconductor chip having an active 
surface and an inactive surface, With the active 
surface being formed With a chip-bonding area, 
Wherein a plurality of inner bonding pads are formed 
in the chip-bonding area, While a plurality of outer 
bonding pads are formed beyond the chip-bonding 
area on the active surface; a ?ash-barrier structure 
formed around the chip-bonding area ofthe ?rst 
semiconductor chip to separate the chip-bonding 
area from the outer bonding pads; a second semi 
conductor chip electrically coupled to the ?rst semi 
conductor chip by means of solder bumps to the 
chip-bonding area on the ?rst semiconductor chip, 
With a gap eXisting betWeen the ?rst semiconductor 
chip and the second semiconductor chip; and an 
under?ll layer formed in the gap betWeen the ?rst 
semiconductor chip and the second semiconductor 
chip. 

[0012] The coating layer can be formed from, for eXample, 
polyimide or epoXy resin, and most preferably from poly 
imide. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] The invention can be more fully understood by 
reading the folloWing detailed description ofthe preferred 
embodiments, With reference made to the accompanying 
draWings, Wherein: 

[0014] FIGS. 1A-1E are schematic sectional diagrams 
used to depict the procedural steps involved in a ?rst 
preferred embodiment of the ?ip-chip packaging technology 
of the invention; 

[0015] FIG. 2 is a schematic sectional diagram shoWing a 
second preferred embodiment of the ?ip-chip packaging 
technology of the invention; and 
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[0016] FIG. 3 shows a schematic bottom vieW of the 
?ip-chip package structure of FIG. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] First Preferred Embodiment 

[0018] FIGS. 1A-1E are schematic sectional diagrams 
used to depict the procedural steps involved in the ?rst 
preferred embodiment of the ?ip-chip packaging technology 
of the invention for fabricating a ?ip-chip package. 

[0019] Referring to FIG. 1A, the ?rst step is to prepare a 
?rst semiconductor chip 1 having an active surface 10, 
Where integrated circuit components are formed, and an 
inactive surface 11, Where no integrated circuit components 
are formed. The active surface 10 is formed With at least one 
chip-bonding area 100. Further, a plurality of inner bonding 
pads 101 are formed in the chip-bonding area 100, While a 
plurality of outer bonding pads 102 are formed beyond the 
chip-bonding area 100 on the active surface 10. These 
bonding pads 101, 102 are fabricated through conventional 
technology, so description thereof Will not be further 
detailed. 

[0020] Referring further to FIG. 1B, in the next step, a 
polyimide coating 2 is formed over the active surface 10 of 
the ?rst semiconductor chip 1. It is required that the thick 
ness of the polyimide coating 2 be smaller than the height of 
the solder bumps used for f?p-chip application so as to 
facilitate the subsequent re?oW of the solder bumps. 

[0021] Referring further to FIG. 1C, in the next step, a 
dam structure 20 is formed beyond the chip-bonding area 
100 of the active surface 10 and betWeen the chip-bonding 
area 100 and the outer bonding pads 102 by etching aWay 
selected portions of the polyimide coating 2 through, for 
example, a dry-etching process, or a Wet-etching process, or 
a plasma-etching process. The dam structure 20 encloses the 
chip-bonding area 100 and the inner bonding pads 101. 

[0022] Referring further to FIG. 1D, in the next step, an 
UBM (Under Bump MetalliZation) process is performed on 
the inner bonding pads 101 on the active surface 10 of the 
?rst semiconductor chip 1, so as to form an electrically 
conductive barrier layer (not shoWn) to help increase the 
bonding strength of the inner bonding pads 101 to solder 
bumps. The UBM process is conventional technology so 
description thereof Will not be further detailed. Next, a 
second semiconductor chip 3 is prepared, Which has an 
active surface 30. Further, a plurality of solder bumps 4 are 
formed on the active surface 30 of the second semiconductor 
chip 3. By means of these solder bumps 4, the second 
semiconductor chip 3 is electrically coupled to the ?rst 
semiconductor chip 1. A gap 5, hoWever, is undesirably left 
betWeen the active surface 10 of the ?rst semiconductor chip 
1 and the active surface 30 of the second semiconductor chip 
3. Alternatively, the UBM process can be ?rst performed on 
the second semiconductor chip 3, and then the solder bumps 
4 are implanted on the inner bonding pads 101 on the active 
surface 10 of the ?rst semiconductor chip 1. 

[0023] Referring further to FIG. 1E, after solder re?oW is 
completed, a ?ip-chip under?ll process is performed to form 
an under?ll layer 6 from, for example epoxy resin, in the gap 
5 betWeen the ?rst semiconductor chip 1 and the second 
semiconductor chip 3. The under?ll layer 6 alloWs an 
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increase to the mechanical bonding strength betWeen the 
?rst semiconductor chip 1 and the second semiconductor 
chip 3 and a decrease to the stress on the solder bumps 4. 
During this process, the dispensed resin Would be con?ned 
by the dam structure 20 to How only toWard and into the gap 
5 Without ?ashing to other areas beyond the dam structure 
20. As a result, the outer bonding pads 102 can be substan 
tially free of resin ?ash. 

[0024] In the foregoing ?ip-chip package structure, the 
semiconductor chips 1, 3 can be electrically coupled to 
external circuitry, such a printed circuit board, by means of 
the outer bonding pads 102. Moreover, the ?rst semicon 
ductor chip 1 has its inactive surface 11 mounted on a lead 
frame (not shoWn), or a substrate (not shoWn), another 
semiconductor chip (not shoWn), or a heat sink (not shoWn). 

[0025] Second Preferred Embodiment 

[0026] FIG. 2 is a schematic sectional diagram shoWing 
the second preferred embodiment of the ?ip-chip packaging 
technology of the invention. In FIG. 2, the same parts as the 
previous embodiment are labeled With the same reference 
numerals appended With an apostrophe. 

[0027] As shoWn, the ?ip-chip package structure of the 
second preferred embodiment also includes a ?rst semicon 
ductor chip 1‘ having an active surface 10‘ and an inactive 
surface 11‘. The active surface 10‘ is formed With at least one 
chip-bonding area 100‘. Further, a plurality of inner bonding 
pads 101' are formed in the chip-bonding area 100‘, While a 
plurality of outer bonding pads 102‘ are formed beyond the 
chip-bonding area 100‘ on the active surface 10‘. 

[0028] A polyimide coating 2‘ is formed over the active 
surface 10‘ of the ?rst semiconductor chip 1‘, Which is then 
selectively etched to form a plurality of openings 21‘ to 
expose the inner bonding pads 101‘ and the outer bonding 
pads 102‘, With a remaining portion serving as a groove 
structure 20‘. As shoWn in FIG. 3, the openings 21‘ alloW 
solder bumps 4‘ to be directly implanted to the respective 
inner bonding pads 101‘. After re?oW of the solder bumps 4‘ 
to the corresponding I/O pads (not shoWn) on the active 
surface 30‘ of the second semiconductor chip 3‘, the second 
semiconductor chip 3‘ can be electrically coupled to the ?rst 
semiconductor chip 1 by means of these solder bumps 4‘. A 
gap 5‘, hoWever, is undesirably left betWeen the ?rst semi 
conductor chip 1‘ and the second semiconductor chip 3‘. A 
?ip-chip under?ll process is then performed to form an 
under?ll layer 6‘ in the gap 5‘ to alloW an increase to the 
mechanical bonding strength betWeen the ?rst semiconduc 
tor chip 1‘ and the second semiconductor chip 3‘. During this 
process, the dispensed resin Would be con?ned by the 
groove structure 20‘ to How only toWard and into the gap 5‘ 
Without ?ashing to other areas beyond the groove structure 
20‘. 

[0029] The invention has been described using exemplary 
preferred embodiments. HoWever, it is to be understood that 
the scope of the invention is not limited to the disclosed 
embodiments. On the contrary, it is intended to cover various 
modi?cations and similar arrangements. The scope of the 
claims, therefore, should be accorded the broadest interpre 
tation so as to encompass all such modi?cations and similar 
arrangements. 
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What is claimed is: 
1. A method for fabricating a ?ip-chip package, cornpris 

ing the steps of preparing a ?rst semiconductor chip having 
an active surface and an inactive surface, With the active 
surface being formed With a chip-bonding area; Wherein a 
plurality of inner bonding pads are formed in the chip 
bonding area, While a plurality of outer bonding pads are 
formed beyond the chip-bonding area on the active surface; 

forming a coating layer over the active surface of the ?rst 
serniconductor chip; 

etching aWay selected portions of the coating layer to 
eXpose the inner bonding pads and the outer bonding 
pads and meanwhile forming a ?ash-barrier structure 
around the chip-bonding area to separate the chip 
bonding area from the outer bonding pads; 

electrically coupling a second semiconductor chip by 
means of solder bumps to the chip-bonding area on the 
?rst serniconductor chip, With a gap eXisting betWeen 
the ?rst serniconductor chip and the second sernicon 
ductor chip; and 

forming an under?ll layer in the gap betWeen the ?rst 
serniconductor chip and the second semiconductor 
chip. 

2. The method of claim 1, Wherein the ?ash-barrier 
structure is a protruded darn structure over the ?rst serni 
conductor chip. 

3. The method of claim 1, Wherein the ?ash-barrier 
structure is a groove in the coating layer. 

4. The method of claim 1, Wherein the coating layer is 
formed from polyirnide. 
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5. The method of claim 1, Wherein the under?ll layer is 
formed from epoXy resin. 

6. The method of claim 1, Wherein the coating layer has 
a thickness smaller than the height of the solder bumps. 

7. A ?ip-chip package structure, which comprises: 
a ?rst serniconductor chip having an active surface and an 

inactive surface, With the active surface being formed 
With a chip-bonding area; Wherein a plurality of inner 
bonding pads are formed in the chip-bonding area, 
While a plurality of outer bonding pads are formed 
beyond the chip-bonding area on the active surface; 

a ?ash-barrier structure formed around the chip-bonding 
area of the ?rst serniconductor chip to separate the 
chip-bonding area from the outer bonding pads; 

a second semiconductor chip electrically coupled to the 
?rst serniconductor chip by means of solder bumps to 
the chip-bonding area on the ?rst serniconductor chip, 
With a gap existing betWeen the ?rst serniconductor 
chip and the second semiconductor chip; and 

an under?ll layer formed in the gap betWeen the ?rst 
serniconductor chip and the second semiconductor 
chip. 

8. The ?ip-chip package structure of claim 7, Wherein the 
?ash-barrier structure is a protruded darn structure over the 
?rst serniconductor chip. 

9. The ?ip-chip package structure of claim 7, Wherein the 
?ash-barrier structure is a groove in the coating layer. 

10. The ?ip-chip package structure of claim 7, Wherein the 
under?ll layer is formed from epoXy resin. * * * * * 

* * * * * 


