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(57) ABSTRACT 

An integrated circuit package may include a board that may 
support an integrated circuit chip. A post pin may be 
provided on a surface of the board. The post pin may be 
electrically connected to the integrated circuit chip. A land 
pin may be provided on the other surface of the board. The 
land pin may be electrically connected to the integrated 
circuit chip. 
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INTEGRATED CIRCUIT PACKAGE AND 
INTEGRATED CIRCUIT MODULE 

PRIORITY STATEMENT 

[0001] This application claims the bene?t of Korean 
Patent Application No. 10-2005-0052009, ?led on Jun. 16, 
2005, in the Korean Intellectual Property Of?ce, the disclo 
sure of Which is incorporated herein in its entirety by 
reference. 

BACKGROUND 

[0002] 1. Field of the Invention 

[0003] Example embodiments of the present invention 
relate to an integrated circuit package and an integrated 
circuit module, and more particularly to an integrated circuit 
package and an integrated circuit module that may provide 
reliable electrical connections during a stacking process. 

[0004] 2. Description of the Related Art 

[0005] An integrated circuit chip may have a signi?cant 
number of data input/ output pads. Accordingly, an integrated 
circuit package (that may implement the integrated circuit 
chip) may have a signi?cant number of pins. A ball grid 
array (BGA) packaging technology may be pursued as a 
method of forming external connection terminals in an 
integrated circuit package. The BGA packaging technology 
may implement solder balls instead of pins for electrical 
connection With an external device. 

[0006] FIG. 1 is a cross-sectional vieW of a conventional 
BGA package that may be stacked on a printed circuit board. 

[0007] Referring to FIG. 1, the BGA package 101 may 
include a board 111. An integrated circuit chip 121 may be 
mounted on the board 111. Amolding resin 131 may seal the 
integrated circuit chip 121. Solder balls 141 may be pro 
vided on the board 111. The printed circuit board 105 may 
include a plurality of solder lands 151. 

[0008] An infrared re?oW process may be implemented to 
bond the solder balls 141 to corresponding solder lands 151 
to electrically connect together the BGA package 101 and 
the printed circuit board 105. 

[0009] FIG. 2 is a cross-sectional vieW of another BGA 
package that may be stacked on the BGA package shoWn in 
FIG. 1. 

[0010] Referring to FIG. 2, the stacked BGA package 201 
may include an integrated circuit chip 221 mounted on a 
board 211. The integrated circuit chip 221 may be molded 
With a molding resin 231. The BGA package 101 and the 
stacked BGA package 201 may be electrically connected 
together by solder balls 241. An infrared re?oW process may 
be implemented to bond the solder balls 241 to desired 
package components. 

[0011] Although the conventional packages are generally 
thought to be acceptable, they are not Without shortcomings. 

[0012] For example, a solder joint may be Weakened by 
thermal mismatch betWeen the solder balls 141 and the 
solder lands 151. Accordingly, the solder balls 141 may 
become disjoined from the solder lands 151. 
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[0013] Also, a solder joint may be Weakened by Warpage 
of the BGA packages 101 and 201. Accordingly, the solder 
balls 141 may become disjoined from the solder lands 151. 

[0014] Furthermore, a solder material may creep from a 
solder joint area during a thermal cycle process because a 
melting point of a solder is loW. Accordingly, the solder joint 
may become disjoined. 

[0015] Moreover, a solder joint area may crack When the 
BGA packages and/or the printed circuit board receives 
external mechanic impact because a solder may be formed 
of a fragile intermetallic compound. Such a crack may cause 
disjoining of the solder joint. 

[0016] Finally, a temperature environment may be higher 
than 2300 C. When the BGA package 201 is stacked on the 
BGA package 101, and/or When the BGA package 101 is 
stacked on the printed circuit board 105. The integrated 
circuit chips 121, 221 may be damaged by such a tempera 
ture environment. The above noted shortcomings may 
become more prevalent as the number of infrared re?oW 
processes increases. 

SUMMARY 

[0017] According to an example, non-limiting embodi 
ment, a package may include a board that may support an 
integrated circuit chip. A post pin may be provided on a 
surface of the board. The post pin may be electrically 
connected to the integrated circuit chip. A land pin may be 
provided on another surface of the board. The land pin may 
be electrically connected to the integrated chip. 

[0018] According to another example, non-limiting 
embodiment, a module may include a ?rst package that may 
have a ?rst board. A land pin may be provided on the ?rst 
board. A ?rst integrated circuit chip may be mounted on the 
?rst board. The land pin may project from the ?rst board. 
The land pin may be electrically connected to the ?rst 
integrated circuit chip. A second package may include a 
second board, a post pin, and a second integrated circuit chip 
may be mounted on the second board. The post pin may 
project from the second board. The post pin may be elec 
trically connected to the second integrated circuit chip. The 
second package may be stacked on the ?rst package, such 
that the post pin may be joined to the land pin. 

[0019] According to another example, non-limiting 
embodiment, a module may include a stack of packages. 
Each package may include a board that may support an 
integrated circuit chip. A post pin may be provided on a ?rst 
surface of the board. The post pin may be electrically 
connected to the integrated circuit chip. A land pin may be 
provided on a second surface of the board. The land pin may 
be electrically connected to the integrated circuit chip. The 
post pin of one package may be joined to the land pin of an 
adjacent package. 

[0020] According to another example, non-limiting 
embodiment, a module may include a printed circuit board. 
The printed circuit board may include a circuit board having 
electric circuits. A land pin may be provided on a surface of 
the circuit board. The land pin may have a concavity. The 
land pin may be electrically connected to the electric cir 
cuits. An integrated circuit package may be stacked on the 
printed circuit board. 
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[0021] According to another example, non-limiting 
embodiment, a package may include a substrate. An inte 
grated circuit chip may be provided on the substrate. A pair 
of conductive supports may be provided on opposite sides of 
the substrate. The pair of conductive supports may be 
electrically connected to the integrated circuit chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Example, non-limiting embodiments of the present 
invention Will be described With reference to the attached 
draWings in Which: 

[0023] FIG. 1 is a cross-sectional vieW of a conventional 
BGA package stacked on a printed circuit board; 

[0024] FIG. 2 is a cross-sectional vieW of another con 
ventional BGA package stacked on the BGA package shoWn 
in FIG. 1; 

[0025] FIG. 3 is a cross-sectional vieW of an integrated 
circuit package according an example embodiment of the 
present invention; 

[0026] FIG. 4 is a cross-sectional vieW of a portion “A” 
shoWn in FIG. 3; 

[0027] FIG. 5 is a cross-sectional vieW of a method that 
may be implemented for stacking tWo integrated circuit 
packages; 

[0028] FIG. 6 is a cross-sectional vieW of an integrated 
circuit module including tWo stacked integrated circuit pack 
ages shoWn in FIG. 3; 

[0029] FIG. 7 is a cross-sectional vieW of an integrated 
circuit package according another example embodiment of 
the present invention; 

[0030] FIG. 8 is a cross-sectional vieW of an integrated 
circuit module con?gured With tWo stacked integrated cir 
cuit packages shoWn in FIG. 7; 

[0031] FIG. 9A is a perspective vieW of another example 
embodiment of the hole of the land pin shoWn in FIG. 7; 

[0032] FIG. 9B is a plan vieW of the hole shoWn in FIG. 
9A; 

[0033] FIG. 10 is a cross-sectional vieW ofthe post pin of 
the stacked integrated circuit package shoWn in FIG. 8 
provisionally joined to the land pin shoWn in FIG. 9; 

[0034] FIG. 11 is a cross-sectional vieW of the post pin 
completely joined to the land pin; 

[0035] FIG. 12A is a plan vieW of another example 
embodiment of the post pin shoWn in FIG. 7; 

[0036] FIG. 12B is a side vieW of the post pin shoWn in 
FIG. 12A; 

[0037] FIG. 13 is a cross-sectional vieW of another 
example embodiment of the land pin shoWn in FIG. 7; 

[0038] FIG. 14 is a cross-sectional vieW ofthe post pin of 
FIG. 8 joined to the land pin of FIG. 13; 

[0039] FIG. 15 is a cross-sectional vieW of another 
example embodiment of the post pin shoWn in FIG. 7; 

[0040] FIG. 16 is a cross-sectional vieW ofthe post pin of 
FIG. 15 joined to the land pin of FIG. 13; 
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[0041] FIG. 17 is a cross-sectional vieW of another 
example embodiment of the post pin shoWn FIG. 7; 

[0042] FIG. 18 is a cross-sectional vieW ofthe post pin of 
FIG. 17 joined to the land pin of FIG. 13; and 

[0043] FIG. 19 is a cross-sectional vieW of an integrated 
circuit module according to an example embodiment of the 
present invention. 

[0044] The draWings are provided for illustrative purposes 
only and are not draWn to scale. The spatial relationships and 
relative siZing of the elements illustrated in the various 
embodiments may be reduced, expanded and/or rearranged 
to improve the clarity of the ?gure With respect to the 
corresponding description. The ?gures, therefore, should not 
be interpreted as accurately re?ecting the relative siZing or 
positioning of the corresponding structural elements that 
could be encompassed by an actual device manufactured 
according to example embodiments of the invention. 

DETAILED DESCRIPTION OF EXAMPLE, 
NON-LIMITING EMBODIMENTS 

[0045] Example, non-limiting embodiments of the present 
invention Will be described With reference to the accompa 
nying draWings. This invention may, hoWever, be embodied 
in many different forms and should not be construed as 
limited to example embodiments set forth herein. Rather, the 
disclosed embodiments are provided so that this disclosure 
Will be thorough and complete, and Will fully convey the 
scope of the invention to those skilled in the art. The 
principles and features of this invention may be employed in 
varied and numerous embodiments Without departing from 
the scope of the invention. 

[0046] Well-knoWn structures and processes are not 
described or illustrated in detail to avoid obscuring the 
present invention. 

[0047] An element is considered as being mounted (or 
provided) “on” another element When mounted or provided) 
either directly on the referenced element or mounted (or 
provided) on other elements overlaying the referenced ele 
ment. Throughout this disclosure, spatial terms such as 
“upper,”“loWer,”“above” and “beloW” (for example) are 
used for convenience in describing various elements or 
portions or regions of the elements as shoWn in the ?gures. 
These terms do not, hoWever, require that the structure be 
maintained in any particular orientation. 

[0048] FIG. 3 is a cross-sectional vieW of an integrated 
circuit package according to an example embodiment of the 
present invention. 

[0049] Referring to FIG. 3, the integrated circuit package 
301 may include a board 311, an integrated circuit chip 321, 
a molding resin 331, a plurality of ?rst conductive supports 
341 and a plurality of second conductive supports 351. In the 
example embodiments, the ?rst conductive supports 341 
may be referred to as “post pins”341, and the second 
conductive supports 351 may be referred to as “land 
pins”351. HoWever, the ?rst and the second conductive 
supports 341 and 351, respectively, are not limited to any 
particular shape, as Will become more apparent by the 
description of the example, non-limiting embodiments that 
folloWs. 
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[0050] The integrate circuit chip 321 may be mounted on 
the board 311. The integrated circuit chip 321 may be 
electrically connected to conductive lines 313 by bonding 
Wires 323, for example. The conductive lines 313 may be 
metal lines, for example. The integrated circuit chip 321 and 
the boding Wires 323 may be sealed by the molding resin 
331. The molding resin 331 may (for example) protect the 
integrated chip 321 and the bonding Wires 323 from the 
external environment. 

[0051] The metal lines 313 may extend along the surface 
of (or Within) the board 311. The metal lines 313 may be 
electrically connected to the post pins 341. Accordingly, the 
post pins 341 may be electrically connected to the integrated 
circuit chip 321 through the metal lines 313 and the bonding 
Wires 323. 

[0052] The post pins 341 may project from the loWer 
surface of the board 311. In this example embodiment, the 
post pins 341 may have an elongated shape. In alternative 
embodiments, the post pins 341 may have numerous and 
alternative shapes. By Way of example only, four post pins 
341 having a square cross-sectional shape may be provided. 
HoWever, more or less than four post pins 341 may be 
suitably implemented, and the post pins 341 may have any 
geometric cross-section shape. In this example embodiment, 
the post pins 341 may have a uniform thickness. In alter 
native embodiments, the thickness of the post pin 341 may 
vary along the vertical length of the post pin 341. The post 
pins 341 may project further from the board 311 than the 
land pins 351. By Way of example only, the post pins 341 
may have heights from 50 to 200 um, While the land pins 351 
may have heights from 0 to 30 pm. In this example embodi 
ment, the post pins 341 may be provided on the same side 
of the board 311 as the integrated circuit chip 321. In 
alternative embodiments, the post pins 341 and the inte 
grated circuit chip 321 may be provided on opposite sides of 
the board 311. By Way of example only, the post pins 341 
may be fabricated from metal. 

[0053] The land pins 351 may be arranged at locations on 
the board 311 that correspond to the locations of the post 
pins 341. The land pins 351 and the post pins 341 may be 
provided on opposite sides of the board 311. Land pins 351 
of numerous and varied shapes may be suitably imple 
mented. Via holes 361 may be provided betWeen the land 
pins 351 and the post pins 341. The via holes 361 may be 
?llcd With a conductive material, such as metal, for example. 
The land pins 351 and the post pins 341 may be electrically 
connected together through the metal in the via holes 361. 
By Way of example only, the land pins 351 may be fabricated 
from metal. 

[0054] FIG. 4 is a cross-sectional vieW of the portion “A” 
shoWn in FIG. 3. 

[0055] Referring to FIG. 4, the post pin 341 and the land 
pin 351 may be coated With conductive materials 411, 412. 
The conductive materials 411, 412 may include (for 
example) nickel, gold, and/or copper. Consider the folloW 
ing illustrative examples. The post pin 341 and the land pin 
351 may be fabricated from copper and coated With a 
compound metal of gold and nickel. The post pin 341 and 
the land pin 351 may be fabricated from copper and coated 
With nickel and then coated With gold. Here, the thickness of 
the gold coating layer may be less than the thickness of the 
nickel coating layer. The post pin 341 and the land pin 351 
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may be fabricated from copper and coated With gold and 
then coated With copper. The post pin 341 and the land pin 
351 may be fabricated from copper and coated With nickel 
and then coated With copper. 

[0056] Comers 431, 432 of base portions of the post pin 
341 and the land pin 351 may be coated With resin such as 
photo solder resist (PSR), for example. The PSR may (for 
example) protect the corners 431, 432 from being broken 
and/or cracked. 

[0057] FIG. 5 is a cross-sectional vieW of a method that 
may be implemented for stacking tWo integrated circuit 
packages. 

[0058] Referring to FIG. 5, a second integrated circuit 
package 302 may be arranged beloW a ?rst integrated circuit 
package 301. Elements 311, 331, 341, 351 of the ?rst 
integrated circuit package 301 have structures identical to 
elements 312, 332, 342, 352 the second integrated circuit 
package 302. 

[0059] Blocks 511, 512 may be implemented to stack the 
?rst and the second integrated circuit package 301 and 302. 
The blocks 511, 512 may be heated to temperatures from 
200 to 300° C. Once heated, the blocks 511, 512 may press 
the ?rst and the second integrated circuit packages 301 and 
302 together. The block 511 may confront the land pins 351 
of the ?rst integrated circuit package 301, and other block 
512 may confront the post pins 342 of the second integrated 
circuit package 302. The heated blocks 511 and 512 may 
press the ?rst and the second integrated circuit packages 301 
and 302 to join together the post pins 341 of the ?rst 
integrated circuit package 301 and the land pins 352 of the 
second integrated circuit package 302. 

[0060] Because the heated blocks 511 and 512 may be 
implemented to stack the ?rst and the second integrated 
circuit packages 301 and 302, a conventional re?oW process 
(e.g., an infrared re?oW process) may not be required. As 
described above, the infrared re?oW process may be per 
formed for the solder joint of the solder balls 141 and solder 
lands 151 of the BGA package as shoWn in FIG. 1 according 
to the conventional art. 

[0061] As shoWn in FIG. 5, heat sinks 521, 522 may be 
mounted on the molding resins 331 and 332. 

[0062] The heat sinks 521 and 522 may absorb heat 
applied While stacking the integrated circuit packages 301 
and 302 using the heated blocks 511 and 522. In this Way, the 
heat sinks 521 and 522 may protect the integrated circuit 
chip 321 of FIG. 3 from heat. 

[0063] In the example embodiment, the heat sinks 521 and 
522 may be mounted on the same side of the board as the 
molding resins 331 and 332. In alternative embodiments, the 
heat sinks and the molding resins may be mounted on 
opposite sides of the boards, respectively. 

[0064] FIG. 6 is a cross-sectional vieW of an integrated 
circuit module including a stacked of tWo integrated circuit 
packages. The tWo integrated circuit packages 301 and 302 
may have the same structure as the integrated circuit pack 
age 301 shoWn in FIG. 3. 

[0065] Referring to FIG. 6, the post pins 341 of the ?rst 
integrated circuit package 301 may be joined to the land pins 
352 of the second integrated circuit package 302. 
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[0066] In the example embodiment, the integrated circuit 
module includes tWo integrated circuit packages. In alter 
native embodiments, an integrated circuit module may 
include a stack of more than tWo integrated circuit packages. 

[0067] After joining together the post pins 341 and the 
land pins 352, the joint areas may be coated With a ductile 
plating material and/or a bonding material. Therefore, the 
joint areas of the post pins 341 and the land pins 352 may 
be protected from external impacts, and the joint condition 
of the joint areas may be maintained. 

[0068] As shoWn in FIGS. 3 through 6, the post pins 341, 
342 and the land pins 351 and 352, Which may be fabricated 
from metal, may be provided on the boards 311, 312. The 
post pins 341, 342 and the land pins 351, 352 may bejoined 
together by mechanical force. In this Way, the infrared re?oW 
process may not be required. Furthermore, the electrical 
connection state betWeen the post pins and the land pins may 
be maintained because the joint state of the post pins 341 and 
the land pins 351 may not be in?uenced by external tem 
perature, thermal variation, Warpage of the integrated circuit 
packages 301, 302 and/or external mechanical impact. 

[0069] FIG. 7 is a cross-sectional vieW of an integrated 
circuit package according another example embodiment of 
the present invention. 

[0070] Referring to FIG. 7, the integrated circuit package 
701 may include an integrated circuit chip 721, a molding 
resin 731, a plurality of post pins 741 and a plurality of land 
pins 751. 

[0071] The board 711, metal lines 713, integrated circuit 
chip 721, bonding Wires 723 and molding resin 731 may be 
structurally and functionally identical to the metal lines 313, 
the integrated circuit chip 321, the bonding Wires 323 and 
the molding resin 331 shoWn in FIG. 3, and therefore a 
detailed description of the same is omitted. 

[0072] The post pins 741 may project from a surface of the 
board 711. In this example embodiment, the post pins 741 
may have an elongated shape and have a circular cross 
sectional shape. The post pins 741 may be provided on any 
surfaces of the board. The post pins 741 may be fabricated 
from metal. 

[0073] The land pins 751 may be provided With holes 753. 
By Way of example only, the holes 753 may be provided at 
a center of the land pins 751. The land pins 751 may be 
arranged at locations on the board 711 that correspond to 
location of the post pins 741. The land pins 751 and the post 
pins 741 may be provided on opposite sides of the board 711. 
Via holes 761 may be provided betWeen the land pins 751 
and the post pins 741. The via holes 761 may be ?lled With 
a conductive material, such as metal, for example. The land 
pins 751 and the post pins 741 may be electrically connected 
together through the metal in the via holes 761. The land 
pins 751 may be fabricated from metal. 

[0074] The post pins 741 and the land pins 751 may be 
coated With conductive material. For example, the post pins 
741 and the land pins 751 may be fabricated from copper 
and coated With compound metal of gold and nickel. The 
post pins 741 and the land pins 751 may be fabricated from 
copper and coated With nickel and then coated With gold. 
The post pins 741 and the land pins 751 may be fabricated 
from copper and coated With gold and then coated With 
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copper. The post pins 741 and the land pins 751 may be 
fabricated from copper and coated With nickel and then 
coated With copper. 

[0075] Comers 745 of base portions of the post pins 741 
and the land pins 751 may be coated With PSR. The PSR 
may, for example, serve to protect the corners 745 from 
being cracked and/ or broken. 

[0076] Each post pin 741 may have a bottom surface 
having a diameter r1 shorter than a diameter r2 of the base 
portion of the post pin 741. Each land pin 751 may have a 
hole 753 With a diameter r3 that may be longer than the 
diameter r1 of the bottom surface of the post pin 741 and 
shorter than the diameter r2 of the base portion of the post 
pin 741. Therefore, the post pins of a second integrated 
circuit package 702 of FIG. 8 may be inserted to the holes 
753 of the land pins 751. 

[0077] FIG. 8 is a cross-sectional vieW of an integrated 
circuit module that may include tWo stacked integrated 
circuit packages shoWn in FIG. 7. 

[0078] Referring to FIG. 8, the post pins 742 of the second 
integrated circuit package 702 may be joined to the land pins 
751 of the ?rst integrated circuit package 701. The post pins 
742 and the land pins 752 of the second integrated circuit 
package 702 may be structurally identical to the post pins 
741 and the land pins 751 of the ?rst integrated circuit 
package 701. 

[0079] In the example embodiment, the integrated circuit 
module may include tWo integrated circuit packages 701 and 
702. In alternative embodiments, an integrated circuit mod 
ule may be manufactured by stacking more than tWo inte 
grated circuit packages 701 and 702. 

[0080] The blocks 511 and 512 of FIG. 5 may be 
employed to stack the integrated circuit packages 701 and 
702. The post pins 742 and the land pins 751 may be joined 
together by pressing the integrated circuit packages 701 and 
702 using the blocks 511 and 512. Here, the blocks 511 and 
512 may not be heated. 

[0081] As described above, the blocks 511, 512 may be 
used to stack the integrated circuit packages 701 and 702. 
Therefore, the joining process of the present embodiment 
may not require a re?oW process (e.g., the infrared re?oW 
process that may be performed for the solder joint betWeen 
the solder balls 141 and the solder lands 151 of the conven 
tional BGA package as shoWn in FIG. 1). As a result, a cost 
associated With stacking the integrated circuit packages 701 
and 702 may be reduced. 

[0082] After joining the post pins 742 and the land pins 
751A, the joint area may coated With a ductile plating 
material and/ or a bonding material, for example. The coating 
may protect the joint area of the post pins 742 and the land 
pins 751A to maintain a desired joint state. 

[0083] FIG. 9A is a perspective vieW of another example 
embodiment of the hole that may be provided in the land pin 
shoWn in FIG. 7, and FIG. 9B is a plan vieW of the hole 
shoWn in FIG. 9A. 

[0084] Referring to FIGS. 9A and 9B, the hole 753a may 
include a main hole 754a having a relatively large diameter 
and a sub hole 755a having a diameter smaller than the main 
hole 754a. 
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[0085] When the second integrated circuit package 702 of 
FIG. 8 is stacked on the ?rst integrated circuit package 701 
of FIG. 8, the post pin 742 of the second integrated circuit 
package 702 may be inserted into the main hole 75411. Air 
pushed by the post pin 742 may be exhausted through the 
sub-hole 75511 When the post pin 742 enters into the main 
hole 754a. 

[0086] The sub hole 755a may protect the joint state from 
Weakening, deteriorating and/or failure that may otherWise 
occur if air Were to remain in the joint betWeen the post pin 
742 and the land pin. 

[0087] FIG. 10 shoWs the post pin 742 of the stacked 
integrated circuit package 702 of FIG. 8 provisionally 
connected to the hole 75311 of the land pin 751a. 

[0088] As shoWn in FIG. 10, electrical characteristics of 
the integrated circuit packages 701 and 702 of FIG. 8 may 
be measured upon provisionally joining the post pin 742 to 
the hole 75411 of the land pin 75111. If the measured electric 
characteristics are not correct, then the post pin 742 may be 
disjoined from the land pin 751a and corrective action may 
be taken. If the measured electric characteristics are correct, 
the post pin 742 may be completely joined to the land pin 
75111 as shoWn in FIG. 11. 

[0089] As described above, the electric characteristics of 
the integrated circuit packages may be analyZed before 
?rmly joining the post pin 742 and the land pin 751a. 
Accordingly, a defective processing cost and/or a test cost 
may be reduced, for example. 

[0090] FIG. 12A shoWs another example embodiment of 
the post pin 742 of FIG. 8, and FIG. 12B is a side vieW of 
the post pin shoWn in FIG. 12A. 

[0091] Referring to FIGS. 12A and 12B, the post pin 
742a may include grooves on a side surface. For example, 
the post pin 742a may have an arcuate post shape having 
four furroWs 1211 and four ridges 1221. A diameter r13 
formed by the furroWs 1211 may be shorter than a diameter 
r12 formed by the ridges 1221. 

[0092] Also, the diameter r3 ofthe hole 753 ofthe land pin 
751 of FIG. 7 may be longer than the diameter r11 of the 
bottom surface of the post pin 742a and shorter than the 
diameter r 12 of the base portion of the post pin 742a. 
Accordingly, the post pin 742a may be easily inserted into 
a hole of the land pin 751 

[0093] The furroWs 1211 and the ridges 1221 may 
improve the bonding force betWeen the post pin 742a and 
the land pin 751 of FIG. 8 because the ridges 1221 may be 
pushed into the furroWs 1211 When the post pin 74211 is 
joined to the land pin 751. 

[0094] FIG. 13 is a cross-sectional vieW of another 
example embodiment of the land pin 7511). Referring to 
FIG. 13, a hole 753!) may be provided in the land pin 751. 
The hole 753!) may have a bottom Width W1 that may be 
narroWer than the upper Width W2. The bottom Width W1 of 
the hole 753!) may be about the same as or slightly Wider 
than the diameter r1 of the bottom surface of the post pin 
742. Accordingly, the post pin 742 of FIG. 8 may be easily 
inserted to the land pin 751b. 

[0095] FIG. 14 is a cross-sectional vieW of the post pin 
742 of FIG. 8 joined to the land pin 75119 of FIG. 13. 
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Referring to FIG. 14, the post pin 742 may be inserted into 
the hole of the land pin 751b. Solder 1401 may be applied 
to the post pin 742 and the land pin 75119. The solder may 
improve the boding force of the post pin 742 and the land pin 
751b. 

[0096] FIG. 15 is a cross-sectional vieW of another 
example embodiment of the post pin 7411). Referring to 
FIG. 15, protrusions 1501 may be provided on a side surface 
of the post pin 741b. 

[0097] FIG. 16 is a cross-sectional vieW of the post pin 
74119 of FIG. 15 joined to the land pin 75119 of FIG. 13. 
Referring to FIG. 16, solder 1601 may be applied to the post 
pin 741B and the land pin 751B. The solder 1601 may 
enhances the bonding force betWeen the post pin 74119 and 
the land pin 751b. 

[0098] FIG. 17 is a cross-sectional vieW of another 
example embodiment of the post pin 7410. Referring to 
FIG. 17, the post pin 7410 may have tWo stratums 1701 and 
1702. In this example embodiment, each of the stratums 
1701 and 1702 may have a circular post shape. The length 
of the post pin 7410 may the same as the post pin 741 of 
FIG. 7. 

[0099] FIG. 18 is a cross-sectional vieW of the post pin 
7410 of FIG. 17 joined to the land pin 75119 of FIG. 13. 
Referring to FIG. 18, solder 1801 may be applied to the post 
pin 7410 and the land pin 75119. The bonding force betWeen 
the post pin 7410 and the land pin 7510 may be enhanced by 
forming the post pin 7410 as plural stratums. Of course more 
than tWo stratums may be suitably implemented. 

[0100] FIG. 19 is a cross-sectional vieW of an integrated 
circuit module according to an example embodiment of the 
present invention. Referring to FIG. 19, the integrated 
circuit module 1901 may include an integrated circuit pack 
age 1911 and a printed circuit board (PCB) 1921. The 
integrated circuit package 1911 may have a structure iden 
tical to the integrated circuit package 701 of FIG. 7. 
Therefore, the detailed description thereof is omitted. 

[0101] The PCB 1921 may include circuit Wires 1923 and 
land pins 1925. The land pins 1925 may be identical to the 
land pins 751 shoWn in FIG. 7. 

[0102] As shoWn in FIG. 19, the integrated circuit module 
1901 may be manufactured by providing the land pins 1925 
on the PCB 1921 and stacking the integrated circuit package 
1911 on the PCB 1921. 

[0103] As described above, the post pins 341, 342, 741, 
742 and the land pins 351,352, 751, 752 may be metallically 
joined and/or mechanically joined together When the inte 
grated circuit packages 301, 302, 701, 702, 1911 are stacked 
and/or When the integrated circuit packages 301, 302, 701, 
702, 1911 are stacked on the PCB 1921. 

[0104] The present invention has been shoWn and 
described With reference to example, non-limiting embodi 
ments thereof. It Will be understood by those of ordinary 
skill in the art that various changes in form and details may 
be made to the disclosed embodiments Without departing 
from the spirit and scope of the present invention as de?ned 
by the folloWing claims. 
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What is claimed is: 
1. A package comprising: 

a board supporting an integrated circuit chip; 

a post pin provided on a surface of the board, and 
electrically connected to the integrated circuit chip; and 

a land pin provided on another surface of the board, and 
electrically connected to the integrated chip. 

2. The package of claim 1, Wherein the post pin and the 
land pin provided at corresponding locations on the board, 
a via hole is provided betWeen the post pin and the land pin, 
and the post pin and the land pin are electrically connected 
through metal in the via hole. 

3. The package of claim 1, further comprising a plurality 
of the post pins and the land pins. 

4. The package of claim 1, Wherein the height of the post 
pin is in a range of 50 to 200 um. 

5. The package of claim 1, Wherein the height of the land 
pin is in a range of 0 to 30 pm. 

6. The package of claim 1, Wherein corners of base 
portions of the post pin and the land pin are coated With 
photo solder resist. 

7. The package of claim 1, Wherein the post pin and the 
land pin are fabricated from copper and coated With com 
pound metal of gold and nickel. 

8. The package of claim 1, Wherein the post pin and the 
land pin are fabricated from copper, Which is coated With 
nickel, Which is coated With gold. 

9. The package of claim 1, Wherein the post pin and the 
land pin are fabricated from copper and coated With gold. 

10. The package of claim 1, Wherein the post pin and the 
land pin are fabricated from nickel and coated With copper. 

11. The package of claim 1, Wherein the post pin and the 
land pin have a square cross-sectional shape. 

12. The package of claim 1, Wherein the land pin has as 
a concave shape. 

13. The package of claim 12, Wherein a hole is provided 
in the land pin. 

14. The package of claim 13, Wherein the hole of the land 
pin includes a main hole and a sub hole connected to the 
main hole. 

15. The package of claim 1, Wherein the post pin has a 
circular post shape, and the diameter of the bottom surface 
of the post pin is shorter than a diameter of a base portion 
of the post pin. 

16. The package of claim 13, Wherein the hole has a 
circular cross-sectional shape, and a diameter of the hole is 
longer than the diameter of the bottom surface of the post pin 
and shorter than a diameter of a base portion of the post pin. 

17. The package of claim 1, Wherein the post pin has an 
arcuate cross-sectional shape having at least one furroW 
provided on a side surface. 

18. The package of claim 13, Wherein the post pin has an 
arcuate cross-sectional shape having at least one furroW 
provided on a side surface, and the diameter of the hole is 
longer than the diameter of the bottom surface of the post pin 
and shorter than a diameter of a base portion of the post pin. 

19. A module comprising: 

a ?rst package including a ?rst board, a land pin provided 
on the ?rst board, and a ?rst integrated circuit chip 
mounted on the ?rst board, the land pin projecting from 
the ?rst board and electrically connected to the ?rst 
integrated circuit chip; and 
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a second package including a second board, a post pin, 
and a second integrated circuit chip mounted on the 
second board, the post pin projecting from the second 
board and electrically connected to the second inte 
grated circuit chip; 

the second package being stacked on the ?rst package, 
such that the post pin is joined to the land pin. 

20. The module of claim 19, Wherein the post pin is joined 
to the land pin by pressure of heated metal blocks. 

21. The module of claim 19, Wherein heat sinks are 
mounted on the ?rst and the second packages. 

22. The module of claim 19, Wherein a joint area of the 
post pin and the land pin is coated With at least one of a 
ductile plating material and a bonding material. 

23. A module comprising: 

a stack of packages, each package including 

a board supporting an integrated circuit chip; 

a post pin provided on a ?rst surface of the board, and 
electrically connected to the integrated circuit chip; 
and 

a land pin provided on a second surface of the board, 
and electrically connected to the integrated circuit 
chip; 

the post pin of one package being joined to the land pin 
of an adjacent package. 

24. The module of claim 23, Wherein the land pin projects 
from the board, and the post pin and the land pin are joined 
by pressure of heated metal blocks. 

25. The module of claim 23, Wherein heat sinks are 
mounted on the packages. 

26. The module of claim 23, Wherein a joint area of the 
post pin and the land pin is coated With at least one of a 
ductile plating material and a bonding material. 

27. The module of claim 23, Wherein the land pin has a 
concave shape, and the post pin and the land pin are joined 
together by pressure of un-heated metal blocks. 

28. The module of claim 27, Wherein a joint area of the 
post pin and the land pin is coated With at least one of a 
ductile plating material and a bonding material. 

29. A module comprising: 

a printed circuit board including 

a circuit board having electric circuits; and 

a land pin provided on a surface of the circuit board, the 
land pin having a concavity, and electrically con 
nected to the electric circuits; and 

an integrated circuit package stacked on the printed circuit 
board. 

30. The module of claim 29, Wherein the integrated circuit 
package includes: 

a board having an integrated circuit chip; and 

a post pin provided on a surface of the board, and 
electrically connected to the integrated circuit chip. 

31. The module of claim 30, Wherein the diameter of the 
bottom surface of the post pin is shorter than a diameter of 
a base portion of the post pin. 

32. The module of claim 29, including a plurality of the 
post pins and the land pins. 



US 2006/0284309 A1 

33. The module of claim 29, wherein a hole is provided 
in the land pin, and the hole having a diameter longer than 
the diameter of the bottom surface of the post pin and shorter 
than a diameter of a base portion of the post pin. 

34. The module of claim 33, Wherein the hole of the land 
pin includes a main hole and a sub hole connected to the 
main hole. 

35. The module of claim 29, Wherein the post pin has at 
least one groove provided on a side surface in a longitudinal 
direction, and the land pin has a circular hole in Which the 
post pin is inserted. 
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36. A package comprising: 

a substrate; 

an integrated circuit chip provided on the substrate; and 

a pair of conductive supports provided on opposite sides 
of the substrate, the pair of conductive supports being 
electrically connected to the integrated circuit chip. 


