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(57) ABSTRACT 

A method for forming a plated microvia interconnect. An 
external dielectric layer (EDL) is mounted on a substrate in 
direct mechanical contact With a conductive element 
thereon. An opening in the EDL exposes the conductive 
element and create a microvia in the EDL. A sideWall and 
bottom Wall surface of the microvia are treated to promote 
adhesion of copper and are plated With a layer of copper that 
includes a copper layer on a copper seed layer and is in direct 
mechanical and electrical contact With the conductive ele 
ment. A Wet solder paste is deposited on the layer of copper 
to over?ll a remaining portion of the microvia. The solder 
paste is re?oWed to form a solder bump in and over the 
remaining portion of the microvia to form the plated 
microvia interconnect. A sti?‘ener is attached to the EDL 
using a ?rst adhesive. 
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METHOD FOR FORMING A PLATED MICROVIA 
INTERCONNECT 

[0001] This application is a divisional application claim 
ing priority of Ser. No. 10/281,463, ?led on Oct. 25, 2002; 
Which is a divisional ofU.S. Pat. No. 6,492,600, issued Dec. 
10, 2002. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 

[0003] The present invention relates to interconnect struc 
tures, and more speci?cally relates to a receptor pad for use 
in a chip carrier package. 

[0004] 2. PriorArt 

[0005] Forming electrical connections betWeen compo 
nents remains an ongoing challenge in the electronics indus 
try. As siZes decrease, more precision and smaller intercon 
nections are required When attaching components to circuit 
boards, planar surfaces, substrates, and the like (collectively 
referred to herein as “landing areas”). While soldering 
techniques are Widely available to connect components, the 
ability to provide landing areas With small and reliable 
receptor pads becomes increasingly dif?cult. 

[0006] One particular application that utiliZes high density 
interconnections involves integrated circuit (IC) chip pack 
aging. An IC chip package comprises a relatively small IC 
device encapsulated in a larger package, Which is more 
suitable for use in the industry. The “larger” IC chip package 
includes external connectors (e.g., a ball grid array) suitable 
for electrical communication With a traditional circuit board. 
Conversely, the smaller IC device, Which comprises much 
smaller connectors, resides Within the IC chip package on a 
landing area or laminate. Thus, the IC chip package must 
provide a relatively small landing area as Well as a system 
for internally routing signals betWeen external package 
connectors and internal IC device connectors. 

[0007] In order to achieve this redirection of signals, a 
landing area comprised of a circuitiZed substrate or laminate 
is provided having a set of internal (high density) receptor 
pads. Circuit lines Within the substrate route the signals from 
external connectors, Which are in communication With exter 
nal devices, to the receptor pads on a landing area, Which 
connect With the IC device. Connection betWeen the landing 
area and IC device is generally achieved by soldering. 
Solder techniques are Well knoWn in the art and examples 
are found in Us. Pat. No. 5,597,469 issued on Jan. 28, 1997 
to Caret’ et al., and assigned to International Business 
Machines. 

[0008] As noted, given the trend toWards smaller IC 
devices, the circuitiZed substrate must provide a high num 
ber of receptor pads in a very small surface area. This is 
becoming more di?icult to achieve With present design 
techniques. Speci?cally, because solder cannot Wet doWn 
onto non-metal and/ or organic materials, receptor pads must 
be designed With an adequate metal surface to ensure 
attachment. If such a surface is not provided, solder often 
fails to properly Wet the pads and becomes inadvertently 
removed from the pad during subsequent re?oW and Wash 
processes. The most common pad structure to ensure 
adequate metal surface comprises a “dog bone” structure 
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that utiliZes a ?at pad attached to an adjacent via. Unfortu 
nately, these structures take up a lot of surface area. 

[0009] Thus, a need exists to provide a receptor pad that 
can reliably receive solder Without requiring an extensive 
amount of surface area. All of the aforementioned references 
are hereby incorporated by reference. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a method for form 
ing a receptor pad on a laminate, comprising the steps of: 
providing a circuitiZed substrate that includes a surface 
having a conductive element; mounting an external dielec 
tric layer (EDL) on the surface; forming an opening in the 
EDL to expose the conductive element and create a 
microvia; treating an interior side Wall surface of the 
microvia to promote copper adhesion; and electroplating the 
microvia With copper. 

[0011] Once the microvia is electroplated, a resist process 
is used to de?ne and ?naliZe the receptor pad. Thereafter, a 
Wet solder paste may be deposited on the receptor pads 
folloWed by a re?oWing and Washing step to create a reliable 
solder bump. 

[0012] The invention also comprises a laminate having a 
receptor pad formed thereon, comprising: a circuitiZed sub 
strate having a conductive element on a surface; an EDL 
mounted on the circuitiZed substrate, the EDL having an 
opening positioned above the conductive element to form a 
microvia; and an electroplated layer deposited Within the 
microvia. 

[0013] It is therefore an advantage of the present invention 
to provide a microvia structure that can be used as a receptor 
pad and directly receive a solder deposit. 

[0014] It is therefore a further advantage of the present 
invention to provide higher density surface mounting tech 
nology by eliminating the need for dog bones and the like. 

[0015] It is therefore a further advantage of the present 
invention to provide a microvia that alloWs solder to reliably 
Wet thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The purpose of the foregoing and other aspects and 
advantages Will be better understood from the folloWing 
detailed description of the invention With reference to the 
draWings, in Which: 

[0017] FIG. 1 depicts a cross-section ofa IC chip package 
in accordance With a preferred embodiment of the present 
invention; 

[0018] FIG. 2 depicts a cross-section of a laminate in 
accordance With a preferred embodiment of the present 
invention; 

[0019] FIG. 3 depicts a cross-section of a receptor pad in 
accordance With a preferred embodiment of the present 
invention; and 

[0020] FIG. 4 depicts a How chart of a method of fabri 
cating a receptor pad in accordance With a preferred embodi 
ment of the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Referring to ?gures, FIG. 1 depicts a cross-section 
of a integrated circuit chip package 10. 

[0022] The integrated circuit chip package 10 includes a 
chip 12, a laminate 14, connections 16 that interconnect the 
laminate 14 With the chip 12, a cover plate 20, a sti?fener 24, 
adhesives 26 and 28, an encapsulation material 22, and a ball 
grid array (BGA) structure 18. While this preferred embodi 
ment deals generally With the electrical interconnect 
betWeen laminate 14 and chip 12 Within a chip package, it 
is understood that the structure and methods described 
herein could be used on any planariZed surface that provides 
component interconnections. Moreover, the ?gures are pro 
vided primarily for explanation purposes, and are not nec 
essarily draWn to scale. 

[0023] Referring noW to FIG. 2, the laminate 14 is 
depicted in detail, and includes receptor pads 30 on a top 
surface, BGA pads 32 on a bottom surface, a circuitiZed 
substrate 31, and an external dielectric layer (EDL) 34 
mounted on the top surface of the circuitiZed substrate 31. 
EDL 34 may comprise a mask, a redistribution build-up 
layer, or any dielectric material that can insulate the top of 
the circuitiZed substrate 31 and include an adequate thick 
ness for the purposes described herein. The circuitiZed 
substrate 31 comprises circuits 36 (e.g., voltage planes, 
ground planes, signal planes, vias, etc.) that electrically 
redirect electrical signals from BGA pads 32 to receptor 
pads 30. Accordingly, in addition to providing a “landing 
area” for the IC device, laminate 14 includes a multilayer 
structure that provides an electrical transition betWeen rela 
tively small receptor pads 30 (to handle the IC device) and 
relatively large BOA pads 32 (for surface mount connec 
tions). 
[0024] Referring noW to FIG. 3, a cross-sectional side 
vieW of a receptor pad 30 in accordance With this invention 
is depicted. The receptor pad 30 is formed in laminate 14, 
Which includes a EDL 34 and a circuitiZed substrate 39. EDL 
34, Which provides an insulative surface on the laminate 14, 
may be comprised of any dielectric material, such as epoxy, 
plastic, etc. The dielectric material may comprise an organic 
make-up. The EDL 34 may be af?xed/created With any 
knoWn method, such as With a “spray-on” application, liquid 
screening, attachable ?lm, etc. While the preferred thickness 
Will be on the order of 2 mils, the resulting EDL can be any 
desired thickness. In the EDL 34 is an opening 40 having 
side Wall surfaces 42. The side Walls can be oriented in a 
generally perpendicular fashion, or angled. Openings 40 can 
be created using any technique, including laser ablating, 
plasma etching, and photo imaging. On the surface of the 
circuitiZed substrate 39, beloW the EDL 34, is conductive 
element 38. Conductive element 38 is one of many conduc 
tors residing Within the circuitiZed substrate 39, and could be 
any type of electrical conductor, such as a Wire, signal plane, 
voltage/ ground plane, via, etc. The receptor pad 30 is 
comprised of a microvia formed Within an opening 40 in the 
EDL 34. The microvia includes an electroplated layer 44 of 
copper that is in contact With conductive element 38. While 
the electroplated layer 44 is shoWn as only a layer Within the 
microvia, the layer 44 could ?ll the entire microvia structure. 
Copper plating of the microvias could also be achieved by 
using an electroless copper plating process, as opposed to 
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electroplating. Alternatively, the microvia structure could be 
?lled With an additional conductive material, such as con 
ductive paste, silver, copper, etc. The electroplated layer 44 
further comprises a lip 45 that overlaps the surface of the 
EDL 34. The receptor pad 30 is designed to receive a solder 
deposit or bump 46, that extends above the EDL. 

[0025] Because a solder deposit or bump 46 (supplied 
during subsequent re?oW processes) Will not reliably Wet 
(i.e., remain attached) directly to the interior side Walls of 
the EDL 34 opening, this invention utiliZes a metallically 
plated microvia to provide a surface that Will reliably receive 
and maintain solder bump 46. Without the plating, solder 
Will not reliably ?oW over and adhere to the EDL Walls, 
particularly if the EDL is comprised of an organic material. 
HoWever, similar to the solder bump, a reliable system for 
attaching the electroplated layer 44 to the interior surface of 
the EDL 34 opening must likeWise be implemented. Accord 
ingly, the present invention provides a treated interior side 
Wall surface 42 that is used to ensure adhesion of the plating 
44. For the preferred embodiment, the interior side Wall 
surface 42 is treated in any knoWn manner that Will promote 
copper adhesion. For example, the interior Wall 42 may 
include a surface that is “roughened” to enhance the adhe 
sion of the electroplating 44 to the EDL 34. Roughening may 
be achieved With, for example, a mechanical or a chemical 
process such as mechanical scrubbing, epoxy etching or 
plasma sanding. 
[0026] Referring noW to FIG. 4, a How chart describing 
the method for fabricating the receptor pads 30 and solder 
bump 46 is described. First, a circuitiZed substrate 39 With 
conductive elements on the surface is provided. Next, a EDL 
34 is mounted on the surface of the circuitiZed structure 39 
such that EDL openings expose the desired conductive 
elements and create microvias. Next, the interior side Wall 
surfaces of the microvias are treated to enhance copper 
adhesion. The treatment may include, for example, any of 
the roughening methods described above. 

[0027] Next, the interior surfaces of the microvias are 
electroplated With copper. This may be achieved With a 
multi-step “plate-up” process that includes the application of 
a copper seed layer, folloWed by a full plating operation. The 
application of the seed layer may be accomplished With an 
electroless strike process that applies copper seeding to the 
treated side Wall surfaces. Full panel electroplating With acid 
copper can then be used to ?nish the plating. This plating 
process may be accomplished With a bath process utiliZing 
dip tanks, or any other knoWn plating methods. As noted 
above, an electroless plating methodology could likeWise be 
used. The result is a microvia (as Well as the laminate 
surface) lined With metal plating. While the thickness of the 
plating may vary depending upon the particular application, 
this preferred embodiment contemplates a thickness of about 
1 mil on the side Walls and 0.7 mils on the bottom. 

[0028] Alternatively, the microvia could be ?lled With a 
conductive material as described above. 

[0029] Finally, the structure of the receptor pads are 
formed and ?naliZed With a resist process to etch the pad. 
This process creates discrete pads on the laminate surface 
and eliminates copper from the laminate surface Where it is 
not desired. Any knoWn photo resist process to de?ne the 
pads may be used, including the plate up and etch method 
described, or by using an additive or semi additive pattern 
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plating process using electroless copper plating. Because the 
resultant microvia sideWalls have metal rather than bare 
epoxy, solder paste can Wet doWn to the pad eliminating 
unreliable connections. 

[0030] Once the pad is complete, a solder paste may be 
applied to the receptor pads to provide solder bumps. One 
method for applying solder paste to the receptor pads 
involves a “?ip chip” screen printing process. This process 
utiliZes a solder screen printer, Which is an automated tool 
used to deposit Wet solder paste onto a card or any ?ne pitch, 
micro BGA, or chip carrier site. The screen printer utiliZes 
a framed metal mask (stencil) With apertures in the same 
pattern array as the carrier. Typical BGA stencils are 8 mils 
thick With 30 mil diameter apertures. For this preferred 
embodiment, a 2 mil thick stencil With a 5-6 mil diameter 
aperture may be used. 

[0031] The screen printer may utiliZe a high magni?cation 
vision system to align up the carrier With the stencil. After 
alignment is complete, a camera moves to the side and the 
carrier is automatically pushed up to the stencil thereby 
aligning the pads on the carrier to the stencil. Solder paste 
is applied to the stencil and squeegee blades or a printing 
head comes doWn in contact With the stencil, sWeeping 
across, and depositing the Wet solder onto the carrier. The 
carrier comes doWn aWay and out from the stencil and is 
removed. This process may be repeated multiple times. The 
carrier may then re?oWed and Washed and a visual inspec 
tion may be performed to inspect for missing bumps. 
Because the microvias are plated up (approximately 0.7 mils 
thickness in the bottom of the Well), the result is a relatively 
small gap betWeen the top of the receptor pad and the 
screened solder paste, Which provides higher reliability. 

[0032] While this invention has been described in con 
junction With the speci?c embodiments outlined above, it is 
evident that many alternatives, modi?cations and variations 
Will be apparent to those skilled in the art. Accordingly, the 
preferred embodiments of the invention set forth above are 
intended to be illustrative, not limiting. Various changes may 
be made Without departing from the spirit and scope of the 
invention as de?ned in the folloWing claims. 

1. A method for forming a plated microvia interconnect, 
comprising: 

mounting an external dielectric layer (EDL) on a surface 
of a substrate such that the EDL is in direct mechanical 
contact With a conductive element comprised by the 
surface of the substrate; 
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forming an opening in the EDL to expose the conductive 
element and create a microvia in the EDL; 

treating a sideWall surface and a bottom Wall surface of 
the microvia to promote adhesion of copper to the 
sideWall surface and the bottom Wall surface; 

plating the sideWall surface and the bottom Wall surface of 
the microvia to form a layer of copper on the sideWall 
surface and the bottom Wall surface, Wherein the layer 
of copper is in direct mechanical and electrical contact 
With the conductive element, Wherein said plating 
comprises: depositing a copper seed layer on the side 
Wall surface and the bottom Wall surface of the 
microvia; and plating a copper layer on the copper seed 
layer such that the layer of copper comprises the copper 
seed layer and the copper layer; 

depositing a Wet solder paste on the layer of copper to 
over?ll a remaining portion of the microvia; 

re?oWing the solder paste to form a solder bump in and 
over the remaining portion of the microvia to form the 
plated microvia interconnect; and 

attaching a stiffener to the EDL using a ?rst adhesive to 
adhere the stiffener to the EDL. 

2. The method of claim 1, Wherein the method further 
comprises after said re?oWing: 

visually inspecting the microvia to determine Whether the 
solder bump is missing. 

3. The method of claim 1, Wherein the layer of copper has 
a thickness of about 1 mil on the sideWall surface and a 
thickness of about 0.7 mils on the bottom Wall surface. 

4. The method of claim 1, Wherein the method further 
comprise: 

coupling a chip to the substrate by attaching the chip to 
the solder bump. 

5. The method of claim 1, Wherein the method further 
comprises: 

disposing an encapsulation material on the EDL, Wherein 
the encapsulation material is in direct mechanical con 
tact With the ?rst adhesive. 

6. The method of claim 1, Wherein the method further 
comprises: 

disposing a cover plate over the stiffener using a second 
adhesive to adhere the cover plate to the stiffener. 

* * * * * 


