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(57) ABSTRACT 

A fabrication method of conductive bump structures of a 
circuit board includes providing the circuit board With a 
plurality of electrically connecting pads formed on at least 
one surface thereof and covering the circuit board With an 
insulating protection layer formed a plurality of openings to 
expose the electrically connecting pads; forming a conduc 
tive layer on surfaces of the insulating protection layer and 
openings, and forming a metal layer on the conductive layer 
by electroplating, With the openings of the insulating pro 
tection layer being deposited by the metal layer; forming a 
resist layer on the metal layer Wherein the resist layer is 
further patterned to form a plurality of openings correspond 
ing to the electrically connecting pads to partially expose the 
metal layer; forming an adhesive layer in the openings of the 
resist layer; and removing the resist layer, and then removing 
the metal layer and conductive layer not covered by the 
adhesive layer, to form conductive bump structures on the 
electrically connecting pads. 
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FABRICATION METHOD OF CONDUCTIVE BUMP 
STRUCTURES OF CIRCUIT BOARD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t under 35 USC 119 
of TaiWan Application No. 094110691, ?led Apr. 4, 2005. 

FIELD OF THE INVENTION 

[0002] The present invention relates to fabrication meth 
ods for conductive bump structures of circuit boards, and 
more particularly, to a method for fabricating conductive 
bump structures on electrically connecting pads of a circuit 
board. 

BACKGROUND OF THE INVENTION 

[0003] To make electronic products much lighter, thinner, 
shorter, and smaller, packages that are characteriZed With a 
small integrated circuit area, high component density, and 
multiple pins, such as BGA, ?ip chip, MCM and so on, are 
becoming mainstream in the market. For example, in the ?ip 
chip technique, a plurality of electrode pads are disposed on 
surface of an IC chip and a plurality of electrically connect 
ing pads corresponding to the electrode pads are formed on 
a circuit board. Then, the chip is disposed With its active face 
doWn on the circuit board and the electrode pads of the chip 
are electrically connected With the electrically connecting 
pads of the circuit board through a plurality of solder bumps 
or other conductive adhesive materials formed betWeen the 
chip and the circuit board. 

[0004] Conventionally, solder bumps or conductive adhe 
sive materials are disposed on electrode pads or electrically 
connecting pads by printing. With both reduced pitch and 
siZe of electrically connecting pads, it becomes dif?cult to 
attach the solder bumps to the electrically connecting pads, 
thereby resulting in the lack of enough bonding force 
betWeen the solder material and the electrically connecting 
pads. In addition, in that the solder material support strength 
is not enough, it is easy for the solder material to over?oW 
during the re?oW process. 

[0005] To overcome the above draWbacks, an electroplat 
ing process is used to form solder material on a circuit board. 
Compared With the printing method, the electroplating pro 
cess With higher accuracy can meet the requirements of ?ne 
routing so as to implement high-density Wiring With reduced 
circuit board area. To form the solder bumps, a conductive 
layer is ?rst formed on the circuit. Then, solder material can 
be formed on the conductive layer. Detailed processing steps 
for the solder bumps are shoWn in FIGS. 1A to 1F. 

[0006] As shoWn in FIG. 1A, a solder mask layer 11 is 
formed on a circuit board 10 With a plurality of electrically 
connecting pads 100. 

[0007] As shoWn in FIG. 1B, a plurality of openings 110 
are formed in the solder mask layer 11 to expose the 
electrically connecting pads 100 of the circuit board 10. 

[0008] As shoWn in FIG. 1C, a conductive layer 12 is 
formed on the exposed surface of the solder mask layer 11 
and the exposed surface of the electrically connecting pads 
100 in the openings 110. 
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[0009] As shoWn in FIG. ID, a resist layer is formed on 
the conductive layer 12, the resist layer having openings 130 
formed corresponding to the electrically connecting pads 
100 to expose the conductive layer 12. 

[0010] As shoWn in FIG. 1E, conductive bumps 14 are 
formed on the exposed surface of the conductive layer 12 by 
electroplating using the conductive layer 12 as a current 
conducting path. 
[0011] As shoWn in FIG. IF, the resist layer 13 and the 
conductive layer 12 underneath the resist layer 13 are 
removed and a metal protection layer 15 is formed on the 
exposed surface of the conductive bumps 14 to protect the 
conductive bumps 14. 

[0012] In this conventional fabrication method, the con 
ductive bumps 14 are formed in the region formed by 
openings 110 and the laminated openings 130. HoWever, the 
deeper the openings are, the more dif?cult it is to form the 
conductive bumps 14 by electroplating. 

[0013] Moreover, because the conductive layer 12 has a 
small electroplating area, it is dif?cult to keep the current 
density stable. The unstable current density often results in 
uneven conductive bumps 14, thereby affecting subsequent 
processing steps. 

SUMMARY OF THE INVENTION 

[0014] According to the above draWbacks, a primary 
objective of the present invention is to provide a fabrication 
method of conductive bump structures Which can avoid 
unevenness betWeen solder bumps to ensure stable electrical 
connections With external electronic devices. 

[0015] Another objective of the present invention is to 
provide a fabrication method of conductive bump structures 
that can avoid the small electroplating area and deep holes 
of the prior art, thereby facilitating the electroplating pro 
cess. 

[0016] A further objective of the present invention is to 
decrease the use of solder material for environmental con 
cern. 

[0017] Still another objective of the present invention is to 
provide a fabrication method of conductive bump structures 
that can form conductive structures on electrically connect 
ing pads of ?ne pitch circuit boards for external electrical 
connections. 

[0018] To achieve the above and other objectives, the 
present invention discloses a fabrication method of conduc 
tive bump structures of a circuit board, comprising: provid 
ing a circuit board With a plurality of electrically connecting 
pads formed on at least one surface thereof and covering the 
circuit board With an insulating protection layer that has a 
plurality of openings to expose the electrically connecting 
pads; forming a conductive layer on the insulating protection 
layer and surface of the openings; forming a metal layer on 
the conductive layer by electroplating, the openings of the 
insulating protection layer being deposited by the metal 
layer; covering the metal layer With a resist layer Which is 
further patterned such that the resist layer to form a plurality 
of openings corresponding to the electrically connecting 
pads to partially expose the metal layer; forming an adhesive 
layer in the openings of the resist layer; and removing the 
resist layer, and then removing the metal layer and the 
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conductive layer that are not covered by the adhesive layer 
to form conductive bump structures on the electrically 
connecting pads. Therein, if the adhesive layer is made of 
solder material, it is further re?oWed to cover exposed 
surface of the metal layer. 

[0019] According to another embodiment of the present 
invention, the fabrication method of conductive bump struc 
tures of a circuit board comprises: providing a circuit board 
With a plurality of electrically connecting pads formed on at 
least one surface thereof and covering the circuit board With 
an insulating protection layer that has a plurality of openings 
to expose the electrically connecting pads; forming a con 
ductive layer on the insulating protection layer and surface 
of the openings and forming a metal layer on the conductive 
layer by electroplating, the openings of the insulating pro 
tection layer being deposited by the metal layer; covering 
the metal layer With a resist layer Which is further patterned 
such that the resist layer only covers the metal layer corre 
sponding in position to the electrically connecting pads; 
removing the metal layer and the conductive layer that are 
not covered by the resist layer; and removing the resist layer 
and forming an adhesive layer on exposed surface of the 
metal layer. 

[0020] In the present invention, a metal layer is directly 
formed on the Whole conductive layer that is not covered by 
a resist layer and accordingly has a larger electroplating area 
compared With the prior art, thereby eliminating the prior art 
draWbacks such as a relatively small electroplating area, 
electroplating dif?culty due to unstable current density, and 
the presence of deep holes. In addition, an even and ?at 
surface for the metal layer of the present invention ensures 
that the subsequently formed conductive bump structures 
have uniform height, thereby improving the quality of 
electrical connections betWeen the conductive bump struc 
tures and external electronic devices. 

[0021] Furthermore, the metal layer can be formed of a 
loW cost copper layer, thereby reducing the fabrication cost 
and speeding up the fabrication process. The present inven 
tion also reduces the use of soldering material, Which not 
only reduces the fabrication cost and protect environment, 
but also avoids bridge and short circuit problems caused by 
too much soldering material melted in the re?oWing process. 
Thus, the present invention can provide conductive struc 
tures on electrically connecting pads of ?ne pitch circuit 
boards for external electrical connections. 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] FIGS. 1A to 1F (PRIOR ART) are cross-sectional 
diagrams shoWing a conventional fabrication method of 
conductive bump structures on electrically connecting pads 
of a circuit board; 

[0023] FIGS. 2A to 2L are cross-sectional diagrams shoW 
ing a fabrication method of conductive bump structures of a 
circuit board according to a ?rst embodiment of the present 
invention; and 

[0024] FIGS. 3A to 3G are cross-sectional diagrams 
shoWing a fabrication method of conductive bump structures 
of a circuit board according to a second embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0025] Preferred embodiments of a fabrication method of 
conductive bump structures of a circuit board proposed in 
the present invention are described as folloWs With reference 
to FIGS. 2A to 2L and 3A to 3G. 

[0026] FIGS. 2A to 2L shoW a fabrication method of 
conductive bump structures of a circuit board according to 
a ?rst embodiment of the present invention. It should be 
noted that the ?gures are diagrams Which only shoW basic 
constructions related to the present invention. 

[0027] As shoWn in FIGS. 2A to 2D, a circuit board With 
a plurality of electrically connecting pads formed on surface 
thereof is ?rst provided. As shoWn in FIG. 2A, a conductive 
layer 42 is formed on an insulating surface layer 41 of a 
circuit board to function as a current conductive path in a 
subsequent electroplating process. The conductive layer 42 
can be a metal layer or several laminated metal layers 
formed of copper (Cu), tin (Sn), nickel (Ni), chromium (Cr), 
titanium (Ti), CuiCr alloy or tin-lead (SniPb) alloy. 
Alternatively, the conductive layer 42 can be formed of 
conductive polymer material such as polyacetylene, polya 
nion or organic sulphur polymer. As shoWn in FIG. 2B, a 
resist layer 43 is formed on the conductive layer 42 by 
printing, spin-coating or attaching, Wherein the resist layer 
43 can be a photoresist layer such as a dry ?lm layer or a 
liquid photoresist layer or a non-photoresist layer. Then, the 
resist layer 43 is patterned by development, exposure or 
laser to form a plurality of openings 430 to partially expose 
the conductive layer 42. As shoWn in FIG. 2C, electrically 
connecting pads 440 are formed in the openings 430 on the 
exposed surface of the conductive layer 42 by electroplating 
using the conductive layer 42 as a current conducting path. 
MeanWhile, the conductive circuit (not shoWn) can be 
formed by the electroplating process. As shoWn in FIG. 2D, 
the resist layer 43 and the conductive layer 42 underneath 
the resist layer 43 are then removed. 

[0028] Referring to FIG. 2E, an insulating protection 
layer 45 is formed on surface of the circuit board. In the 
present embodiment, the insulating protection layer 45 is 
coated on the surface of the circuit board by printing, 
spin-coating or attaching and then patterned by exposure, 
development or laser to form a plurality of openings 450 to 
expose the electrically connecting pads 440. Wherein, the 
insulating protection layer 45 is formed of solder mask 
material. 

[0029] Referring to FIG. 2F, a conductive layer 46 is 
formed on the insulating protection layer 45 and surface of 
the openings 450 to function as current conductive path in a 
subsequent electroplating process. The conductive layer 46 
can be made of a metal, an alloy or several laminated metal 
layers or conductive polymer material. 

[0030] Referring to FIG. 2G, a metal layer 47 is formed 
on the conductive layer 46 by electroplating using the 
conductive layer 46 as a current conductive path, and, 
meanWhile, the openings 450 are deposited by the metal 
layer 47 to keep the surface of the metal layer 47 even and 
?at. Wherein, the metal layer 47 can be made of Pb, Sn, 
silver (Ag), Cu or an alloy thereof. Preferably, the metal 
layer 47 is made of copper. 

[0031] Referring to FIG. 2H, a resist layer 48 is formed on 
the metal layer 47 and then patterned to form a plurality of 
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openings 480 corresponding to the electrically connecting 
pads 440 to partially expose the metal layer 47. In the 
present embodiment, the resist layer 48 is formed on the 
metal layer 47 by printing, spin-coating or attaching. 

[0032] Referring to FIG. 21, an adhesive layer 49 is 
formed in the openings 480, Which can be formed of Cu, Sn, 
Pb, Ag, Ni, gold (Au), platinum (Pt) or an alloy thereof by 
electroplating or printing process. 

[0033] Referring to FIG. 2J, the resist layer 48 is removed 
by chemical etching or physical stripping. 

[0034] Referring to FIG. 2K, the metal layer 47 and the 
conductive layer 46 that are not covered by the adhesive 
layer 49 are removed, such that portions of the metal layer 
and conductive layer underneath the adhesive layer corre 
sponding to the electrically connecting pads are retained to 
form the conductive bump structures on the electrically 
connecting pads. to form conductive bump structures on the 
electrically connecting pads 440. 

[0035] Referring to FIG. 2L, if the adhesive layer 49 is 
made of solder material, the adhesive layer 49 is re?oWed to 
completely cover the exposed surface of the metal layer 47. 

[0036] FIGS. 3A to 3G shoW a fabrication process for 
conductive bump structures according to a second embodi 
ment of the present invention. 

[0037] Referring to FIG. 3A, a circuit board 50 With a 
plurality of electrically connecting pads 510 formed on at 
least one surface thereof is provided. 

[0038] Referring to FIG. 3B, the circuit board 50 is 
covered by an insulating protection layer 55. In the present 
embodiment, the insulating protection layer 55 is formed on 
the circuit board 50 by printing, spin-coating or attaching, 
Which is then patterned to form a plurality of openings 550 
to expose the electrically connecting pads 510. 

[0039] Referring to FIG. 3C, a conductive layer 56 is 
formed on the insulating protection layer 55 and the surface 
of the openings 550 to function as a current conductive path 
in a subsequent electroplating process. 

[0040] Referring to FIG. 3D, a metal layer 57 is formed on 
the conductive layer 56 by electroplating using the conduc 
tive layer 56 as a current conductive path, the openings 550 
of the insulating protection layer 55 being deposited by the 
metal layer 57 to keep the surface of the metal layer 57 even 
and ?at. 

[0041] Referring to FIG. 3E, a resist layer 58 such as a dry 
?lm photoresist layer or a liquid photoresist layer is formed 
on the metal layer 57 by printing, spin-coating or attaching 
and then patterned such that the resist layer 58 only covers 
the metal layer 57 corresponding in position to the electri 
cally connecting pads 510. 

[0042] Referring to FIG. 3F, the metal layer 57 and the 
conductive layer 56 that are not covered by the resist layer 
58 are removed, such that portions of the metal layer and 
conductive layer underneath the adhesive layer correspond 
ing to the electrically connecting pads are retained to form 
the conductive bump structures on the electrically connect 
ing pads. 

[0043] Referring to FIG. 3G, the resist layer 58 is 
removed by chemical etching or physical stripping such that 
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an adhesive layer 59 can be formed on the exposed surface 
of the metal layer 47 by electroless plating. 

[0044] In the present invention, a metal layer is directly 
formed on the Whole conductive layer that is not covered by 
a resist layer and accordingly has a larger electroplating area 
compared With the prior art, thereby eliminating the prior art 
drawbacks such as a relatively small electroplating area, 
electroplating difficulty due to unstable current density, and 
the presence of deep holes. In addition, the even and ?at 
surface of the metal layer of the present invention ensures 
that the subsequently formed conductive bump structures 
have uniform height, thereby improving the quality of 
electrical connections betWeen the circuit board and external 
electronic devices. 

[0045] 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. 

What is claimed is: 
1. A fabrication method of conductive bump structures of 

a circuit board, comprising the steps of: 

providing the circuit board With a plurality of electrically 
connecting pads formed on at least one surface thereof, 
and applying an insulating protection layer on the 
circuit board, the insulating protection layer having a 
plurality of openings to expose the electrically con 
necting pads; 

forming a conductive layer on surfaces of the insulating 
protection layer and openings thereof, and forming a 
metal layer on the conductive layer by electroplating, 
With the openings of the insulating protection layer 
being deposited by the metal layer; 

forming a resist layer on the metal layer, Wherein the resist 
layer is further patterned to form a plurality of openings 
corresponding to the electrically connecting pads to 
partially expose the metal layer; 

forming an adhesive layer in the openings of the resist 
layer; and 

removing the resist layer, and then removing the metal 
layer and conductive layer that are not covered by the 
adhesive layer, such that portions of the metal layer and 
conductive layer underneath the adhesive layer corre 
sponding to the electrically connecting pads are 
retained to form the conductive bump structures on the 
electrically connecting pads. 

2. The fabrication method of claim 1, Wherein the elec 
trically connecting pads are fabricated by steps comprising: 

forming a conductive layer on an insulating surface layer 
of the circuit board; 

forming a resist layer on the conductive layer on the 
insulating surface layer and forming a plurality of 
openings on the resist layer to partially expose the 
conductive layer on the insulating surface layer; and 

forming the electrically connecting pads in the openings 
of the resist layer by electroplating. 
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3. The fabrication method of claim 2, further comprising 
removing the resist layer and the conductive layer under 
neath the resist layer. 

4. The fabrication method of claim 1, Wherein the adhe 
sive layer is formed on the metal layer by one of an 
electroplating process and a printing process. 

5. The fabrication method of claim 1, Wherein the adhe 
sive layer is made of a material selected from the group 
consisting of tin (Sn), silver (Ag), gold (Au), copper (Cu), 
nickel (Ni), lead (Pb), platinum (Pt) and an alloy thereof. 

6. The fabrication method of claim 5, Wherein the adhe 
sive layer is re?oWed to completely cover an exposed 
surface of the metal layer partially exposed via the openings 
of the resist layer. 

7. The fabrication method of claim 1, Wherein the metal 
layer is made of a material selected from the group consist 
ing of Pb, Sn, Ag, Cu and an alloy thereof. 

8. The fabrication method of claim 1, Wherein the con 
ductive layer is made of a metal material. 

9. The fabrication method of claim 1, Wherein the con 
ductive layer is made of an organic polymer material. 

10. A fabrication method of conductive bump structures 
of a circuit board, comprising the steps of: 

providing the circuit board With a plurality of electrically 
connecting pads formed on at least one surface thereof, 
and applying an insulating protection layer on the 
circuit board, the insulating protection layer having a 
plurality of openings to expose the electrically con 
necting pads; 

forming a conductive layer on surfaces of the insulating 
protection layer and openings thereof, and forming a 
metal layer on the conductive layer by electroplating, 
With the openings of the insulating protection layer 
being deposited by the metal layer; 

applying a resist layer on the metal layer and patterning 
the resist layer such that the resist layer only covers the 
metal layer corresponding to the electrically connecting 
pads; 
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removing the metal layer and the conductive layer that are 
not covered by the resist layer; and 

removing the resist layer and forming an adhesive layer 
on an exposed surface of the metal layer by electroless 
plating. 

11. The fabrication method of claim 10, Wherein the 
electrically connecting pads are fabricated by steps com 
prising: 

forrning a conductive layer on an insulating surface layer 
of the circuit board; 

forming a resist layer on the conductive layer on the 
insulating surface layer and forming a plurality of 
openings on the resist layer to partially expose the 
conductive layer on the insulating surface layer; and 

forming the electrically connecting pads in the openings 
of the resist layer by electroplating. 

12. The fabrication method of claim 11, further compris 
ing removing the resist layer and the conductive layer 
underneath the resist layer. 

13. The fabrication method of claim 10, Wherein the 
adhesive layer is made of a material selected from the group 
consisting of Sn, Ag, Au, Cu, Ni, Pb, Pt and an alloy thereof. 

14. The fabrication method of claim 10, Wherein the metal 
layer is made of a material selected from the group consist 
ing of Pb, Sn, Ag, Cu and an alloy thereof. 

15. The fabrication method of claim 10, Wherein the 
conductive layer is made of a metal material. 

16. The fabrication method of claim 10, Wherein the 
conductive layer is made of an organic polymer material. 


