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(57) ABSTRACT 

The package-side land 3a of a Semiconductor package P1 is 
wholly exposed into the opening 5a of a Solder resist layer 
5. The board-side land 12a of the mount board B1 is also 
wholly exposed into the opening 13a of a Solder resist layer 
13. When the semiconductor package P1 and the mount 
board B1 are joined to each other through a Soldering layer 
14a, the Soldering layer 14a is brought into contact to both 
the lands 3a and 12a while extending to the side wall 
Surfaces thereof So that the joint Strength can be enhanced by 
the increasing contact area and the shape. When the lands 3a 
and 12a are set to be equal to each other in dimension and 
shape, the Soldering layer 14a is shaped into a pillar having 
a Substantially uniform Section, thereby preventing local 

14, 1999. concentration of StreSS. To ensure the joint Strength based on 
a conductive material layer and enhance the mount reliabil 

(30) Foreign Application Priority Data ity by making fine the terminals on a relay Substrate which 
correspond to the input or output terminals of a Semicon 

Apr. 16, 1998 (JP)........................................... 10-106424 ductor chip, and making the pitch narrow. 
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SEMCONDUCTOR PACKAGE AND MOUNT 
BOARD, AND MOUNTING METHOD USING THE 

SAME 

FIELD OF THE INVENTION 

0001. The present invention relates to a semiconductor 
package and a mount board on which the Semiconductor 
package is mounted, and a mounting method using the same, 
and particularly to a technique for enhancing mount reli 
ability of a Semiconductor package having mount terminals 
arranged at a minute pitch. 

BACKGROUND OF THE INVENTION 

0002. In order to make a further development in minia 
turization, high performance and multi-functionalization of 
electronic equipment, it is an important factor how to 
increase the mount density of components on a mount board. 
With respect to the mount of semiconductor chips, there 
have been proposed various CSP (Chip Size Package or 
Chip Scale Package) to Suppress the dimension of the outer 
shape of a package to the Same level as the dimension of the 
body of the Semiconductor chip by improving the internal 
Structure of the package. No Standardization has been estab 
lished for CSP at present, however, it is a substantially 
common point that all input/output terminals are formed on 
an element-formed Surface of a Semiconductor chip and the 
arrangement of the input/output terminals is converted to 
another regular area arrangement through a relay board. 
0003) As CSP is typically known a BGA (Ball Grid 
Array) package in which terminals arranged on a relay board 
are metal balls Such as Soldering balls, Cuballs or the like. 
0004. In the BGA package p as shown in FIG. 1, a 
Semiconductor chip 27 is mounted on a principal plane of a 
relay board 21 and farther coated with a mold resin layer 30, 
and Soldering balls 31 are regularly provided in an area 
arrangement on the other principal plane of the relay board 
21. 

0005. A first conductive pattern 22 is beforehand formed 
on one principal plane of the relay board 21 in association 
with input/output terminals 28 of the semiconductor chip 27, 
and the Semiconductor chip 27 is adhesively attached in a 
face-up style onto the relay board 21 through an insulating 
layer 26 of die bonding agent. The input/output terminals 28 
of the semiconductor chip 27 and the first conductive pattern 
22 are connected by bonding wires 29. 
0006 The first conductive pattern 22 is electrically con 
nected through a penetrating bear hole 24 to a Second 
conductive pattern 23 on the other principal plane Side. The 
Second conductive pattern 23 is arranged in a grid shape over 
the entire Surface or at the peripheral portion of the other 
principal plane of the relay board 21, and the Soldering balls 
31 are arranged on the Second conductive pattern 23. 
0007 AS described above, the linear arrangement of the 
input/output terminals 28 along the Side of the rectangular 
semiconductor chip 27 is finally converted through the first 
conductive pattern 22, the penetrating bear hole 24 and the 
Second conducive pattern 23 to the grid arrangement of the 
Soldering balls 31, that is, the ball grid array. 
0008. The mount board 41 on which the BGA package p 
is mounted is beforehand provided with lands 42 corre 
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spondingly to the arrangement of the Soldering balls 31 on 
one principal plane. For example, preliminary Solder is 
coated on the lands 42, and the soldering balls 31 of the BGA 
package p and the lands 42 of the mount board 41 are 
positioned to each other and joined to each other by a reflow 
Soldering method or the like. 
0009. As shown in FIG. 1, the respective adjacent ones 
of the second conductive pattern 23 on the relay board and 
the respective adjacent ones of the lands 42 on the mount 
board 41 are mutually insulated from each other by the 
soldering resist layer 25 and 43 in order to avoid the adjacent 
ones from being short-circuited by bridges of Solder. 
0010. The opening edges 25a and 43a of the soldering 
resist layers 25 and 43 are formed on the second conductive 
pattern 23 and the lands 42, respectively. That is, the 
respective opening areas of the Soldering resist layerS 26 and 
43 are set to be smaller than the respective areas of the 
Surfaces of the Second conductive pattern 23 and the lands 
42. 

0011. This is an idea to minimize the effect of dispersion 
of coplanarity (uniformity in height) of the Soldering balls 
31 on the mount reliability and to make the height of the 
balls uniform irrespective of presence or absence of a wire 
pattern at the periphery of a lands. 

0012 Such the forming style of the lands and the solder 
resist layers as described above is hereinafter referred to as 
“throttle resist type”. 

0013 If it is promoted in the future to further reduce the 
arrangement pitch of the Soldering balls 31, however, in 
order to SuppreSS the enlargement of the BGA package p due 
to increase of the number of the terminals of the Semicon 
ductor chip 27, the dimension of the second conductive 
pattern 23 and the soldering balls 31 themselves must be 
reduced So that the joint area between the Second conductive 
pattern 23 and the soldering balls 31 is reduced. When such 
a BGA package p is mounted on the mount board and a 
predetermined temperature cycle test is performed, StreSS 
due to thermal deformation of the mount board 41 is 
concentrated onto the interface between the Second conduc 
tive pattern 23 and the Soldering balls 31, and the occurrence 
frequency of cracks (cracks) at this portion rises up. In 
addition, as the arrangement pitch of the Soldering balls 31 
is reduced, the risk that cracks occur in a large number of 
Soldering balls 31 at the same time is increased. 

SUMMARY OF THE INVENTION 

0014. It is an object of the present invention to provide a 
Semiconductor package and a mount board which can 
beforehand prevent the above disadvantage and enhance the 
mount reliability, and a mounting method using the Same. 

0015. As a result of repeated considerations to attain the 
above object, the inventor has found out that if lands are 
wholly exposed from a Solder resist layer at least at one of 
a Semiconductor package Side and a mount board Side to 
thereby enable a conductive material layer formed of sol 
dering or the like to extend to the Side wall Surfaces of the 
lands, the joint Strength between the conductive material 
layer and the lands can be improved by the increasing 
contact area between the conductive material layer and the 
lands and a shape of the conductive material layer. 
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0016. In the semiconductor package of the present inven 
tion, a land of the package-side is wholly exposed in an 
opening of a Solder resist layer having an opening area larger 
than the area of the Surface of the land. 

0.017. Further, in the mount board of the present inven 
tion, a land of the board-Side is wholly exposed in an 
opening of a Solder resist layer having an opening area larger 
than the area of the Surface of the land 

0.018 Further, in the mounting method of the present 
invention, at least one of a package-side land and a board 
Side land is wholly exposed in an opening of a Solder resist 
layer having an opening area larger than the area of the 
Surface thereof, and the package-side land and the board 
Side land are electrically connected to each other through a 
conductive material layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.019 FIG. 1 is a schematic cross-sectional view showing 
a conventional BGA package mounted on a mount board. 
0020 FIG. 2 is a schematic cross-sectional view showing 
a construction of a Semiconductor package of the present 
invention. 

0021 FIG. 3 is a schematic cross-sectional view showing 
a construction of a mount board of the present invention. 
0022 FIG. 4 is a schematic cross-sectional view showing 
a State that the Semiconductor package is positioned to the 
mount board in the present invention. 
0023 FIG. 5 is a schematic cross-sectional view showing 
a State that the Semiconductor package of the present inven 
tion is mounted on the mount board of the present invention. 
0024 FIG. 6 is a schematic cross-sectional view showing 
a State that the Semiconductor package designed in “over 
resist type' is mounted on the mount board designed in 
“throttle resist type'. 
0.025 FIG. 7 is a schematic cross-sectional view showing 
a State that the Semiconductor package designed in “throttle 
resist type' on the mount board designed in “over resist 
type”. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0026. In the semiconductor package of the present inven 
tion, package-Side lands arranged on a relay board are 
wholly exposed from a Solder resist layer. Accordingly, the 
conductive material layer can extend to the Side wall Sur 
faces of the package-side lands when it is mounted on a 
mount board. As a result, the joint Strength can be improved 
by by the increasing contact area between the conductive 
material layer and the lands and a shape of the conductive 
material layer, thereby enhancing the mount reliability. Such 
the forming Style of the lands and the Solder resist layer as 
described above is hereinafter referred to as “over resist 
type”. 
0027. When the above package-side lands are directly 
mounted through a thin conductive material layer, the Semi 
conductor package of the present invention is made as a 
So-called LGA (Land Grid Array) package, and this is the 
most preferable embodiment. This is because the LGA 
package has a higher probability that the dimension and the 
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arrangement pitch of the package-side lands is reduced as 
compared with the BGA package, and the improving effect 
of the joint Strength as described above is relatively 
enhanced. 

0028. However, the semiconductor package of the 
present invention can be made as a BGA package. In this, 
case, Soldering balls are formed So as to cover all of the 
upper Surfaces and the Side wall Surfaces of the package-side 
lands 

0029 Further, in the mount board of the present inven 
tion, by Setting the board-Side, lands and the Soldering resist 
layer to the over resist type, the conductive material layer 
extends to the side wall Surfaces of the board-side lands to 
enhance the joint Strength as in the case of the package-side 
lands as described above. 

0030) If the dimension and shape of the board-side lands 
are Substantially equal to those of the package-side lands, the 
improving effect of the joint Strength can be further 
enhanced. This is because the profile of the conductive 
material layer in a condition that the Semiconductor package 
is mounted on the mount board is a pillar shape having an 
uniform Section and thus the concentration of the StreSS to a 
Specific point can be prevented. If the board-Side lands and 
the package-side lands are extremely different in dimension, 
the profile of the conductive material layer is conical and 
thus the StreSS is concentrated to a portion having a Small 
area, So that there is a large risk that cracks occur. 
0031. In the mounting method of the present invention, at 
least one of the Semiconductor package and the mount board 
is designed in an over resist type, and both the lands are 
electrically connected to each other through the conductive 
material layer. By designing only one of the Semiconductor 
package and the mount board in the Over resist type, the 
mount reliability can be more greatly enhanced as compared 
with the case where both are designed in the throttle resist 
type. However, if both are designed in the over resist type, 
the maximum improving effect can be obtained. 
0032. As the conductive material layer may be used 
public-known material Such as Solder, conductive adhesive 
agent, anisotropic conductive film or the like. 
0033 More detailed embodiments of the present inven 
tion will be hereunder described. 

First Embodiment 

0034. A construction of a semiconductor package of an 
over-resist type will be described with reference to FIG. 2. 
0035 A semiconductor package P1 is a so-called LGA 
package in which a Semiconductor chip 7 is mounted on a 
principal plane of a relay board 1 formed of glass-epoxy 
composite material and further coated with a mold resin 
layer 10, and package-side lands 3a are regularly provided 
in an area arrangement on the other principal plane. 
0036) A conductive pattern 2 is beforehand formed on 
one principal plane of the relay board 1 in association with 
input/output terminals 8 of a Semiconductor chip 7, and the 
Semiconductor chip 7 is adhesively attached in a face-up 
Style onto the relay board 1 through an insulating layer 6 of 
die bonding agent. The input/output terminals 8 of the 
Semiconductor chip 7 are connected to the conductive pat 
tern 2 by using bonding wires 9. 
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0037. The conductive pattern 2 is guided through a 
penetrating bear hole 4 to the other principal plane Side, and 
connected to the package-side lands 3a. The package-side 
lands 3a are formed by patterning copper foil of 10 to 20 tim 
in thickness, and arranged in a grid shape on the whole 
surface of the other principal plane of the relay board 1. The 
package Side lands 3a are arranged, for example, circular 
package Side lands 3a of 15x15, 45 um in diameter and 
pitch=0.8 mm are arranged in a full matrix shape. 
0.038 Each individual package side land 3a is wholly 
exposed in the opening 5a of the Solder resist layer 5 as the 
over resist type. The opening 5a is set to be circular in 65 
timm diameter and depth=20 to 50 lum, for instance. 

Second Embodiment 

0.039 Here, a construction of a mount board of an over 
resist type will be described with reference to FIG. 3. 
0040. In a mount board B1, board-side lands 12a are 
formed at a area where a Semiconductor package is to be 
mounted on one principal plane of a base 11 formed of 
ceramic correspondingly to the arrangement of the package 
Side lands of the Semiconductor package. The board-side 
lands 12a are formed by pattering copper foil of 10 to 20 tim 
thickness, and arranged in a grid shape at the area of the base 
11 where the Semiconductor package is to be mounted. In 
this case, if the semiconductor package P1 shown in FIG. 1 
is mounted, the dimension, the shape and the number of the 
board-Side lands 12a are Set to the same as the package-side 
lands 3a described above. 

0041. Each of the board-side lands 12a is wholly exposed 
in the opening 13a of the solder resist layer 13 as the over 
resist type. The shape and dimension of the opening 13a are 
Set to the same as the opening 5a of the package Side. 

Third Embodiment 

0042. In this case, a method of mounting the above 
semiconductor package P1 on the mount board B1 will be 
described with reference to FIGS. 4 and 5. 

0.043 FIG. 4 shows a state that the semiconductor pack 
age P1 shown in FIG. 2 and the mount board B1 shown in 
FIG. 3 are positioned to each other. Here, a soldering layer 
14 is deposited and formed on the board-side lands 12a of 
the mount board B1 by coating Soldering paste on Screen 
print. 

0044 FIG. 5 shows a state that the semiconductor pack 
age P1 and the mount board B1 are overlapped with each 
other in the direction as indicated by an arrow in FIG. 4 and 
subjected to reflow soldering. As shown in FIG. 5, the 
Soldering layer 14a adheres to both the package-side land 3a 
and the board-side land 12a while extending to the side wall 
Surfaces thereof. In addition, both the lands 3a and 12a are 
equal to each other in Shape and dimension, So that the 
profile of the soldering layer 14a thus formed is substantially 
uniform in Section, and local StreSS concentration can be 
prevented. 

Fourth Embodiment 

0.045. In the third embodiment, both of the semiconductor 
package and the mount board are of the Over resist type. In 
this case, however, it will be described with reference to 
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FIG. 6 that only the semiconductor package is of the over 
resist type and the mount board is a conventional throttle 
resist type, 

0046) In a mount board B2 of FIG. 6, the solder resist 
layer 13 is coated on the edges of the board-side land 12b, 
and the board-side land 12b is exposed to the inside of the 
opening 13b. The size relationship between the board-side 
land 12b and the opening 13b is opposite to that in the mount 
board B1 described above. That is, the board-side land 12b 
is designed in a circular shape of 65 um in diameter, the 
opening 13b is designed in a circular shape of 45 um in 
diameter. 

0047. When the semiconductor package P1 is mounted 
on the mount board B2, while the soldering layer 14a is 
joined to the package side lands 3a extending to the Side wall 
surfaces thereof as shown in FIG. 6, it is joined on only the 
upper surfaces of the board-side lands 12b. 

Fifth Embodiment 

0048. In this case, it will be described with reference to 
FIG. 7 that only the mount board is the over resist type and 
a Semiconductor package of a conventional throttle resist 
type is used oppositely to the fourth embodiment. 

0049. In a semiconductor package P2 shown in FIG. 7, a 
Solder resist layer 5 covers the edges of package-side lands 
3b, and the package-side land 3b is exposed to the inside of 
an opening 5b. The size relationship between the package 
side land 3b and the opening 5b is opposite to that in the 
Semiconductor package P1 described above. That is, the 
package-side land 3b is designed in a circular shape of 65 
tim in diameter, and the opening 5b is designed in a circular 
shape of 45 um in diameter. 

0050. When the semiconductor package P2 described 
above is mounted on the mount board B1, while a solder 
layer 14a is joined to the board-Side land 12a extending to 
the Side wall Surface thereof, it is joined on only the upper 
Surface of the package-Side land 3b. 

0051. Here, a thermal cycle test of -25° C. to +125° C. 
was carried out for each mount article obtained in the third 
to fifth embodiments and a cycle frequency until crack 
occurred at the Soldering joint portion was examined. 

0052 AS comparative examples, the same thermal cycle 
test was carried out for a mount article in which both the 
Semiconductor package and the mount board were designed 
in the throttle resist type. This mount article was obtained by 
mounting the semiconductor package P2 shown in FIG. 7 on 
the mount board B2 shown in FIG. 6. The result is shown 
in Table 1. 

TABLE 1. 

Mount Board 

Semiconductor Over Resist Type Throttle Resist Type 
Package B1 B2 

Over Resist Type >1000 cycles >500 cycles 
P1 (Third embodiment) (Fourth embodiment) 
Throttle Resist Type >500 cycles <250 cycles 
P2 (Fifth embodiment) (Comparative example) 
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0053. In the case of the conventional mount article in 
which both the Semiconductor package and the mount board 
are designed in the throttle resist type, the area of the 
Soldering joint portion is limited to a Small value, and thus 
crack occurred within 250 cycles. 
0054. On the other hand, in the case that either the 
Semiconductor package or the mount board is designed in 
the over resist type, the cycle lifetime is Substantially 
doubled. Further, in the case that both are designed in the 
over resist type, the cycle lifetime is increased four times. 
Accordingly, the mount reliability in the over resist type was 
confirmed, 
0.055 Although the five embodiments of the present 
invention have been described above, the present invention 
is not limited to these embodiments. For example, with 
respect to the mount Style of the Semiconductor chip on the 
relay board, it is described in the above that the semicon 
ductor chip which is adhesively attached in the face-up style 
is connected to the conductive pattern by the wire bonding. 
However, the Semiconductor chip may be mounted in a 
face-down Style by using leads or Soldering balls. Besides, 
Suitable modifications, Selections and combinations may be 
made on the dimension and shape of the lands, the arrange 
ment of the lands at the Semiconductor package Side or the 
mount board Side and the details of the constituent materials 
of the respective parts, etc. 
What is claimed is: 

1. A Semiconductor package comprising: 
a semiconductor chip having input or output terminals; 
a relay board having, 

package side lands being arranged on a principal plane 
thereof in association with Said respective input or 
output terminals of Said Semiconductor chip, and; 

a Solder resist layer mutually insulating Said package 
Side lands adjacent to each other from each other and 
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having openings having a larger area than the Surface 
area of Said package Side lands So as to wholly 
expose each of Said package Side lands. 

2. A mount board comprising: 

a base member; 

board Side lands being disposed on one principal plane of 
Said base member in the same arrangement as package 
Side lands of a Semiconductor package to be mounted 
thereon: and 

a Solder resist layer mutually insulating Said board Side 
lands adjacent to each other from each other and having 
openings having a larger area than the Surface area of 
Said board Side lands to wholly expose each of Said 
board side lands. 

3. A mount board as claimed in claim 2, wherein the 
dimension and the shape of Said board Side lands are Set to 
be Substantially equal to those of the package Side lands of 
Said Semiconductor package. 

4. A mounting method comprising the Steps of 

providing a Semiconductor package having a Semicon 
ductor chip having input or output terminals and a relay 
board having package Side lands corresponding to Said 
input or output terminals and being arranged on a 
principal plane thereof and a mount board having board 
Side lands corresponding to Said package Side lands on 
a principal plane thereof, whereby at least one of Said 
package side lands and said board side lands is wholly 
exposed in an opening of a Solder resist layer having an 
opening area larger than the area of the Surface of Said 
lands, 

electrically connecting Said package Side land with Said 
board Side land through a conductive material layer. 


