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An LGA connector is used to interconnect an LGA package 
and a printed circuit board. The LGA connector includes an 
elastomeric body With a plurality of through-holes. Metal 
?lms are formed on inner Walls of through-holes and splay 

_ out around the mouths of their upper and loWer openings. 
(21) Appl' NO" 10/969,369 The metal ?lms are formed by vacuum metalliZation, sput 
(22) Filed. Oct 19, 2004 tering, chemical plating, electrical plating or PVD. The 

through-holes have a funnel-like shape to absorb external 
Publication Classi?cation stresses and redirect the stress to shrink the through-hole 

diameters. Moreover, the metal ?lms’ elastic deformation is 
(51) Int, Cl, larger than conventional metal conductive ?llers so as to 

H01R 12/00 (2006.01) improve reliability 
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FLEXIBLE LAND GRID ARRAY CONNECTOR 

BACKGROUND 

[0001] 1. Field of Invention 

[0002] The present invention relates to a ?exible land grid 
array connector. More particularly, the present invention 
relates to a ?exible connector betWeen a land grid array 
connector and a printed circuit board. 

[0003] 2. Description of Related Art 

[0004] Integrated circuits are typically housed Within a 
package, Which is designed to protect the circuit from 
damage, provide adequate heat dissipation during operation, 
and provide electrical connection betWeen the integrated 
circuits and the leads of a printed circuit board. Several 
conventional package types, such as land grid array (LGA), 
pin grid array (PGA), ball grid array (BGA) and column grid 
array (CGA), are designed to provide the above functions. 

[0005] The current trend for connector design in the 
computer ?eld is to provide both high-density and high 
reliability connections betWeen various major circuit 
devices of a computer. High reliability for such connections 
is essential due to potential end product failure. As both 
module siZe and distance from Which solder connections are 
located to the center of the module (i.e., the distance from 
neutral point, hereafter DNP) continue to increase, even 
CGA solder connections can become unreliable, especially 
due to thermal fatigue. These same concerns about broken 
interconnections also apply to PGA applications When the 
DNP is too large. Therefore, What is needed is an intercon 
nection, Which is relatively ?exible and capable of accom 
modating the thermal mismatch over an expected tempera 
ture range that can closely match the electrical performance 
and density of a BGA or CGA array. 

[0006] One solution is to use an LGA connector. An array 
of interconnection elements, knoWn as an interposer, is 
placed betWeen tWo arrays to be connected, and provides the 
electrical connection betWeen the contact pins or pads. Since 
the individual contact members of an interposer can be made 
resilient, they can accommodate a CTE (coe?icient of ther 
mal expansion) mismatch betWeen the module and system 
board. 

[0007] An LGA package is an integrated circuit package 
having a plurality of planar metalliZed areas, called lands, 
for interconnection betWeen the leads of the integrated 
circuit and a printed circuit board. An LGA can be mounted 
to a printed circuit board With connectors, Which have been 
developed to maintain a solderless connection betWeen an 
integrated circuit package and a printed circuit board. As the 
number of lands is increased, the pitch betWeen contacts 
decreases and manufacturing problems consequently 
increase. 

[0008] For example, the manufacturing method of placing 
individual Wires into tightly packed through-holes requires 
tremendous technological developments. Another example 
is a metalliZed polymer interconnect (MPI) connector. The 
MPI connector includes a siloxane core With conductive 
?llers that is positioned betWeen the LGA module and the 
substrate. HoWever, extreme stress relaxation rates are 
needed in order to achieve a desired level of durability. 
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SUMMARY 

[0009] It is therefore an objective of the present invention 
to provide a ?exible LGA connector, so as to provide reliable 
electrical connection and enhance its durability. 

[0010] In accordance With the foregoing and other objec 
tives of the present invention, an LGA connector is used to 
interconnect an LGA package and a printed circuit board. 
The LGA connector includes an elastomeric body With a 
plurality of through-holes. Metal ?lms are formed on inner 
Walls of the through-holes and splay out around the mouths 
of their upper and loWer openings. The metal ?lms are 
formed by vacuum metalliZation, sputtering, chemical plat 
ing, electrical plating or PVD (physical vapor deposition). 
The through-holes have a funnel-like shape to absorb exter 
nal stresses by redirecting the stress to shrink the diameters 
of the through-holes. Moreover, the metal ?lms’ elastic 
deformation is larger than conventional metal conductive 
?llers so as to improve reliability. 

[0011] According to another preferred embodiment, a 
triple-layered elastomeric body is provided When corre 
sponding contact electrodes of an LGA package and a 
printed circuit board are mismatched in position. An upper 
elastomeric layer and a loWer elastomeric layer made of 
rubber exist, Which have a plurality of funnel-like through 
holes formed by etching. Ametal layer is formed on an inner 
Wall and around each upper and loWer opening of each 
through-hole of each layer. An interconnection elastomeric 
layer made of rubber exists, Which has a plurality of funnel 
like through-holes formed by etching. A metal layer is 
formed on an inner Wall and around each upper and loWer 
opening of each through-hole so as to interconnect the metal 
layer of the upper and loWer elastomeric layer. Thus, the 
LGA connector in this preferred embodiment can intercon 
nect an LGA package and a printed circuit board even When 
corresponding contact electrodes are mismatched in posi 
tion. 

[0012] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are by examples and are intended to provide further expla 
nation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The accompanying draWings are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation. The 
draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. In the draWings, 

[0014] FIG. 1A illustrates a cross-sectional vieW of an 
LGA connector according to one preferred embodiment of 
this invention; 

[0015] FIG. 1B illustrates a cross-sectional vieW of an 
LGA connector according to another preferred embodiment 
of this invention; 

[0016] FIG. 2 illustrates a top cross-sectional vieW of an 
LGA connector’s elastomeric body according to one pre 
ferred embodiment of this invention; 

[0017] FIG. 3 illustrates a cross-sectional vieW of an LGA 
connector according to yet another preferred embodiment of 
this invention; and 
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[0018] FIG. 4 illustrates a cross-sectional vieW of an LGA 
connector under upper and lower stress according to one 
preferred embodiment of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] Reference Will noW be made in detail to the present 
preferred embodiments of the invention, examples of Which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the draW 
ings and the description to refer to the same or like parts. 

[0020] In order to overcome the shortcomings of the prior 
art, the present invention provides an LGA connector for 
solderless connection betWeen an LGA package and a 
printed circuit board. The LGA connector is an elastomeric 
body having a plurality of through-holes. There is a metal 
layer on an inner Wall and around each upper and loWer 
opening of each through-hole so as to interconnect an LGA 
package and a printed circuit board. 

[0021] FIG. 1A illustrates a cross-sectional vieW of an 
LGA connector according to one preferred embodiment of 
this invention. The LGA connector includes an elastomeric 
body 200 made of rubber, Which has a plurality of funnel 
like through-holes 202 formed by etching. Ametal layer 204 
is formed on an inner Wall and around each upper and loWer 
opening of each through-hole 202. Each metal layer 204 is 
insulated from one another. A polyurethane layer 203 is 
formed by coating betWeen the metal layer 204 and the inner 
Wall of each through-hole 202 so as to maintain the as 
deposited physical and chemical properties of the metal 
layers. The manufacturing method for coating the metal 
layer 204 can be vacuum metalliZation, chemical plating, 
electrical plating, physical vapor deposition or sputtering. 

[0022] FIG. 1B illustrates a cross-sectional vieW of an 
LGA connector according to another preferred embodiment 
of this invention: The LGA connector includes an elasto 
meric body 200 made of rubber, Which has a plurality of 
funnel-like through holes 202 formed by etching. A metal 
layer 204 is formed on an inner Wall and around each upper 
and loWer opening of each through-hole 202. Each metal 
layer 204 is insulated from one another. A bump 206 of 
elastomeric material is formed around each through-hole 
202 so as to increase contact effect. In practice, a clamp 210 
should be designed on a printed circuit board 106 so as to 
secure an LGA package 100 and the LGA connector 
together. The manufacturing method for coating the metal 
layer 204 can be vacuum metalliZation, chemical plating, 
electrical plating, physical vapor deposition or sputtering. 
This LGA connector could be employed to interconnect tWo 
printed circuit boards With LGA-type electrodes as Well. 

[0023] FIG. 2 illustrates a top cross-sectional vieW of an 
LGA connector’s elastomeric body according to one pre 
ferred embodiment of this invention. FIG. 2 is taken along 
the line A-A in FIG. 1A and illustrates an elastomeric body 
200 made of rubber, Which has a plurality of through-holes 
202 coated by metal layers 204. 

[0024] FIG. 3 illustrates a cross-sectional vieW of an LGA 
connector according to yet another preferred embodiment of 
this invention. When corresponding contact electrodes 101a 
and 10511 mismatch in position (i.e., a contact electrode 101a 
mismatches its corresponding contact electrode 105a such 
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that they cannot be connected by the LGA connector illus 
trated in FIGS. 1A and 1B), this preferred embodiment 
discloses a triple-layered elastomeric body to resolve this 
issue. An upper elastomeric layer 200a made of rubber 
exists, Which has a plurality of funnel-like through-holes 
202a formed by etching. A metal layer 20411 is formed on an 
inner Wall and around each upper and loWer opening of each 
through-hole 202a. Each metal layer 20411 is insulated from 
one another. A loWer elastomeric layer 2000 made of rubber 
exists, Which has a plurality of funnel-like through-holes 
202c formed by etching. A metal layer 2040 is formed on an 
inner Wall and around each upper and loWer opening of each 
through-hole 2020. An interconnection elastomeric layer 
2001) made of rubber exists, Which has a plurality of 
through-holes 202!) formed by etching. A metal layer 2041) 
is formed on an inner Wall and around each upper and loWer 
opening of each through-hole 2021) so as to interconnect the 
metal layer 204a and 2040. Thus, the LGA connector in this 
preferred embodiment could interconnect an LGA package 
and a printed circuit board even When corresponding contact 
electrodes are mismatched in position. This LGA connector 
could be employed to interconnect tWo printed circuit boards 
With LGA-type electrodes as Well. 

[0025] FIG. 4 illustrates a cross-sectional vieW of an LGA 
connector under upper and loWer stress according to one 
preferred embodiment of this invention. The LGA connector 
equipped With an elastomeric body 200 and funnel-like 
through-holes 202 can accommodate the thermal mismatch 
and achieve a desired level of durability. When the through 
holes have a funnel-like design, pressure, under upper stress 
208a and loWer stress 208b, can be absorbed by redirecting 
the stress to shrink the through-hole diameters. Moreover, 
metal layers are more ?exible than metal ?llers, such that the 
electrical connection is more reliable. 

[0026] According to the preferred embodiments above, the 
disclosed LGA connector equipped With an elastomeric 
body and funnel-like through-holes can provide a reliable 
electrical connection. When the through-holes have a fun 
nel-like design, pressure from above and beloW can be 
absorbed by shrinking the through-hole diameters. More 
over, metal layers are more ?exible than metal ?llers, such 
that the electrical connection is more reliable. 

[0027] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

1. An LGA connector for interconnection betWeen an 
LGA packaged integrated circuit and a printed circuit board, 
said LGA connector comprising: 

an elastomeric body, having an upper major surface, and 
a loWer major surface opposed to said upper major 
surface; 

a plurality of tubular metallic ?lm conductors, each con 
necting an upper opening on said upper major surface 
to an opposed loWer opening on said loWer major 
surface, each of said plurality of tubular metallic ?lm 
conductors being formed by metallic deposition around 
said upper opening and said opposed loWer opening 
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and onto a surface of an inner Wall of a through-hole 
connecting said upper opening and said opposed loWer 
opening, each of said plurality of tubular metallic ?lm 
conductors being insulated from one another; and 

each of said plurality of tubular metallic ?lm conductors 
having an axial cross-section Which tapers inWardly 
from said upper opening to form a funnel-like shape 
With a central through-hole; and 

Wherein each of said plurality of tubular metallic ?lm 
conductors compress radially inWard in reaction to 
external stresses exerted against said upper major sur 
face and said loWer major surface; 

Whereby a portion around said upper opening of each of 
said plurality of metallic ?lm conductors connects to 
the LGA packaged integrated circuit, and a portion 
around said opposed loWer opening of each of said 
plurality of metallic ?lm conductors connects to the 
printed circuit board. 

2. (canceled) 
3. The LGA connector of claim 1, Wherein said plurality 

of tubular metallic ?lm conductors are formed by vacuum 
metalliZation, chemical plating, physical vapor deposition, 
or sputtering. 

4. (canceled) 
5. An LGA connector for interconnection betWeen an 

LGA packaged integrated circuit and a printed circuit board, 
said LGA connector comprising: 

an elastomeric body, having an upper major surface, and 
a loWer major surface opposed to said upper major 
surface; 

a plurality of tubular metallic ?lm conductors, each con 
necting an upper opening on said upper major surface 
to an opposed loWer opening on said loWer major 
surface, each of said plurality of tubular metallic ?lm 
conductors being formed by metallic deposition around 
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said upper opening and said opposed loWer opening 
and onto a surface of an inner Wall of a through-hole 
connecting said upper opening and said opposed loWer 
opening, and each of said plurality of tubular metallic 
?lm conductors being insulated from one another; and 

a polyurethane layer interposed betWeen each of said 
plurality of metallic ?lm conductors and the corre 
sponding surface of said elastomeric body; 

each of said plurality of tubular metallic ?lm conductors 
having an axial cross-section Which tapers inWardly 
from said upper opening and said opposed loWer open 
ing to form a funnel-like shape With a central through 
hole; and 

Wherein each of said plurality of tubular metallic ?lm 
conductors compress radially inWard in reaction to 
external stresses exerted against said upper major sur 
face and said loWer major surface; 

Whereby a portion around said upper opening of each of 
said plurality of metallic ?lm conductors connects to 
the LGA packaged integrated circuit, and a portion 
around said opposed loWer opening of each of said 
plurality of metallic ?lm conductors connects to the 
printed circuit board. 

6. (canceled) 
7. The LGA connector of claim 5, Wherein said plurality 

of tubular metallic ?lm conductors are formed by vacuum 
metalliZation, chemical plating, physical vapor deposition, 
or sputtering. 

8. (canceled) 
9. (canceled) 
10. (canceled) 
11. (canceled) 
12. (canceled) 


