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(57) ABSTRACT 

Amounting structure of an integrated circuit device includes 
an integrated circuit device, a mounting board, a ?rst solder 
bump, and a second solder bump. The integrated circuit 
device is mounted on the mounting board. The interposer 
board is interposed betWeen the integrated circuit device and 
the mounting board. The ?rst solder bump electrically 
connects the interposer board to the mounting board. The 
?rst solder bump is provided betWeen the interposer board 
and the mounting board. The second solder bump buffers a 
stress. The second solder bump is provided betWeen the 
interposer board and the mounting board. 
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MOUNTING STRUCTURE OF INTEGRATED 
CIRCUIT DEVICE HAVING HIGH EFFECT OF 
BUFFERING STRESS AND HIGH RELIABILITY 
OF CONNECTION BY SOLDER AND METHOD OF 

MOUNTING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a mounting struc 
ture of an integrated circuit device suitable for usage, for 
example, When LSI and the like are mounted on a printed 
Wiring board, and a method of mounting the same. 

[0003] 2. Description of the Related Art 

[0004] In recent years, a surface mounting technique using 
an interposer board has been employed in an electronic 
apparatus, such as a large computer and the like, in many 
cases, associated With an integrated circuit of high density. 

[0005] Conventionally, a structure as shoWn in FIG. 1 has 
been employed as a structure in Which this type interposer 
board is used to mount an integrated circuit device on a 
mounting board. 

[0006] This rnounting structure of the integrated circuit 
device Will be described beloW With reference to FIG. 1. In 
FIG. 1, the mounting structure of the integrated circuit 
device is denoted by a symbol 41. The mounting structure 41 
has a mounting board 42, the interposer board 43 and an 
integrated circuit device 44. 

[0007] The mounting board 42 is a printed Wiring board, 
and accommodated in a body of an electronic apparatus (not 
shoWn). The interposer board 43 has a throughhole 43a, and 
is connected to the mounting board 42 With a solder bump 
(eutectic solder ball) 45. The solder bump 45 is used for 
connecting the interposer board 43 to the mounting board 
42. 

[0008] In a plan vieW (not shoWn) of the mounting struc 
ture 41, a plurality of the solder bump 45 are arrayed in a 
grid forrn except a center portion of the plan vieW on 
positions corresponding to terrninals (not shoWn) of the 
integrated circuit device 44. Astress buffering resin 46 made 
of epoxy resin is interposed betWeen the interposer board 43 
and the mounting board 42. 

[0009] The integrated circuit device 44 is an LSI chip and 
connected to the interposer board 43 With a solder bump 
(solder ball With a high melting point) 47. The solder bump 
47 is used for connecting the integrated circuit device 44 to 
the interposer board 43. That is, the integrated circuit device 
44 is mounted through the interposer board 43 on the 
mounting board 42 by using both the solder bumps 45, 47. 

[0010] In the plan vieW of the mounting structure 41, a 
plurality of the solder bump 47 are arrayed in a grid forrn 
except the center portion, similarly to the solder bump 45. A 
stress buffering resin 48 made of epoxy resin is interposed 
betWeen the integrated circuit device 44 and the interposer 
board 43. 

[0011] The folloWing is a method of mounting the inte 
grated circuit device 44 on the mounting board 42, in such 
rnounting structure 41. At ?rst, the integrated circuit device 
44 is placed through the solder bump 47 on the interposer 
board 43. Then, the stress buffering resin 48 is injected 
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betWeen the integrated circuit device 44 and the interposer 
board 43. After that, the interposer board 43 is placed 
through the solder bump 45 on the mounting board 42. After 
that, the stress buffering resin 46 is injected betWeen the 
mounting board 42 and the interposer board 43. 

[0012] By the Way, in this type rnounting structure of the 
integrated circuit device, there is a temperature variation 
betWeen a time of the mount Work and a time after the mount 
Work or betWeen an operation of the device and a non 
operation of the device. As a result, if free expansions and 
contractions of the integrated circuit device 44, the inter 
poser board 43 and the mounting board 42 are obstructed 
because of difference betWeen therrnal expansions of the 
respective rnaterials, tension and compression are applied to 
the integrated circuit device 44 and both the boards 42, 43. 
Thus, this results in the occurrence of thermal stress corre 
sponding to distortion corresponding to deforrnation caused 
by the above-mentioned tension and compression. 

[0013] In this case, if the connection (contact) areas of the 
respective solder bumps 45, 47 to the mounting board 42, the 
interposer board 43 and the integrated circuit device 44 are 
equal to each other, the thermal stress is equally dispersed to 
and left in the respective solder bumps 45, 47, at a normal 
temperature. This may be understood from FIG. 2 Which 
shoWs the relationship betWeen a stress per burnp (pad) (a 
vertical axis) and the number of relative total pads (a 
horiZontal axis). 
[0014] Thus, the integrated circuit device 44 together With 
the stress buffering resins 46, 48 may be retained through the 
interposer board 43 on the mounting board 42 by the solder 
bumps 45, 47 until stresses applied to the solder bumps 45, 
47 reach yield points of the materials of the solder bumps 45, 
47 . 

[0015] In the conventional rnounting structure of the inte 
grated circuit device, the stress buffering resins 46, 48 are 
injected into and interposed in a gap betWeen the mounting 
board 42 and the interposer board 43 as Well a gap betWeen 
the integrated circuit device 44 and the interposer board 43. 
Thus, those stress buffering resins 46, 48 can not be ?lled in 
the gaps. That is, it is impossible to surely place the stress 
buffering resin in a desirable position in the gaps. Moreover, 
it is impossible to attain the excellent connection strength to 
be attained by the solder bumps 45, 47. 

[0016] This reason is as folloWs. The gap formed between 
the mounting board 42 and the interposer board 43 as Well 
as betWeen the integrated circuit device 44 and the inter 
poser board 43 is very narroW in dimension. Thus, if the 
stress buffering resins 46, 48 are injected into the gaps, those 
stress buffering resins 46, 48 cause babble to be easily 
induced. Hence, this babble obstructs the injection of the 
stress buffering resins 46, 48. Or, the babble causes the 
external force to be applied to the solder bumps 45, 47 in a 
direction in Which they are separated from the mounting 
board 42 and the interposer board 43. 

[0017] As a result, it is impossible to sufficiently insure the 
supply amounts of the stress buffering resins, and also 
impossible to surely carry out the connections betWeen the 
solder bumps. This results in a problem of reducing the 
effect of buffering the stress and the reliability of connection 
by the solder bumps. 

[0018] Also, the interposition of the stress buffering resin 
46 betWeen the mounting board 42 and the interposer board 
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43 increases the number of Work processes at a time of the 
mount Work, Which results in a problem that the mount Work 
becomes complex. 

[0019] Japanese Laid Open Patent Application (JP-A 
Heisei, 1-117049) discloses a conventional technique as an 
apparatus for cooling an integrated circuit device. In this 
apparatus, at least one or more integrated circuit device 
chips are mounted on an electrical printed Wiring board 
through solder ball. In the apparatus for cooling the inte 
grated circuit device that seals by using a sealing cap so as 
to cover the integrated circuit device chip, the rear side of the 
integrated circuit device chip and the inner surface of the 
sealing cap are ?nely divided and joined to each other by 
using a high temperature conductive jointing material. HoW 
ever, this apparatus does not solve the above-mentioned 
problems. 

[0020] The present invention is accomplished in vieW of 
the above mentioned problems. Therefore, an object of the 
present invention is to provide a mounting structure of an 
integrated circuit device Which can improve the effect of 
buffering the stress and the reliability of the connection by 
the solder bumps and also simplify the mount Work, and a 
method of mounting the same. 

[0021] Another object of the present invention is to pro 
vide an integrated circuit device, Which can improve the 
effect of buffering the stress and the reliability of the 
connection by the solder bumps by noticing that the inter 
poser board has a function of preventing a radioactive ray (a 
line) generated from the solder from entering into the 
integrated circuit device from the side of the mounting board 
and then interposing the solder bump betWeen the mounting 
board and the interposer board as the stress buffering mate 
rial, and a method of mounting the same. 

SUMMARY OF THE INVENTION 

[0022] The present invention has been made to solve the 
above-described problems of the conventional mounting 
structure of the integrated circuit device. An object of the 
present invention is to provide to provide a mounting 
structure of an integrated circuit device Which can improve 
the effect of buffering the stress and the reliability of the 
connection by the solder bumps and also simplify the mount 
Work, and a method of mounting the same. 

[0023] Another object of the present invention is to pro 
vide an integrated circuit device, Which can improve the 
effect of buffering the stress and the reliability of the 
connection by the solder bumps by noticing that the inter 
poser board has a function of preventing a radioactive ray 
(otline) generated from the solder from entering into the 
integrated circuit device from the side of the mounting board 
and then interposing the solder bump betWeen the mounting 
board and the interposer board as the stress buffering mate 
rial, and a method of mounting the same. 

[0024] In order to achieve an aspect of the present inven 
tion, a mounting structure of an integrated circuit device, 
includes: an integrated circuit device; a mounting board on 
Which the integrated circuit device is mounted; an interposer 
board being interposed betWeen the integrated circuit device 
and the mounting board; a ?rst solder bump electrically 
connecting the interposer board to the mounting board, 
Wherein the ?rst solder bump is provided betWeen the 
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interposer board and the mounting board; and a second 
solder bump buffering a stress, Wherein the second solder 
bump is provided betWeen the interposer board and the 
mounting board. 

[0025] In this case, the second solder bump is provided 
Without using a resin to buffer a stress provided betWeen the 
interposer board and the mounting board. 

[0026] Also in this case, a resin to buffer a stress is not 
?lled in a gap betWeen the interposer board and the mount 
ing board. 

[0027] In order to achieve another aspect of the present 
invention, a mounting structure of an integrated circuit 
device further includes: a third solder bump connecting the 
integrated circuit device to the interposer board, Wherein the 
third solder bump is provided betWeen the integrated circuit 
device and the interposer board; and a speci?c resin buff 
ering a stress, Wherein the speci?c resin is provided betWeen 
the integrated circuit device and the interposer board. 

[0028] In this case, the speci?c resin is ?lled in a gap 
betWeen the integrated circuit device and the interposer 
board. 

[0029] Also in this case, the speci?c resin is epoXy resin. 

[0030] Further in this case, a through hole is formed in the 
interposer board to connect the ?rst solder bump to the third 
solder bump. 

[0031] In this case, a plurality of the ?rst solder bumps are 
provided in a grid form. 

[0032] Also in this case, a plurality of the second solder 
bumps are provided in a grid form. 

[0033] Further in this case, a plurality of the ?rst solder 
bumps are provided in a grid form, and a plurality of the 
second solder bumps are provided in a grid form With a 
substantially same interval as an interval betWeen the plu 
rality of ?rst solder bumps. 

[0034] In this case, the plurality of second solder bumps 
are provided inside the plurality of ?rst solder bumps on the 
mounting board. 

[0035] Also in this case, each of the plurality of second 
solder bumps is provided at a position adjacent to the 
plurality of ?rst solder bumps on the mounting board. 

[0036] Further in this case, a plurality of the ?rst and 
second solder bumps are provided such that a thermal stress 
generated by a temperature variation betWeen a time When 
a mounting Work of the mounting structure is performed and 
a time after the mounting Work is performed or betWeen a 
time When the integrated circuit device is operated and a 
time When the integrated circuit device is not operated is 
substantially equally dispersed to and left in respective ones 
of the ?rst and second solder bumps. 

[0037] Also in this case, the third solder bump has a 
melting point higher than those of the ?rst and second solder 
bumps. 

[0038] Further in this case, the mounting structure of an 
integrated circuit device is used in a large scale of computer. 

[0039] In this case, at least one of the ?rst and second 
solder bumps is formed to be an eutectic solder ball. 
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[0040] Also in this case, the interposer board has a func 
tion of preventing a radioactive ray generated from a solder 
from entering into the integrated circuit device from a side 
of the mounting board. 

[0041] In order to achieve still another aspect of the 
present invention, a mounting method of an integrated 
circuit device, includes: (a) providing an interposer board, a 
plurality of through holes being formed in the interposer 
board; (b) connecting an integrated circuit device to the 
interposer board at a position of each of the plurality of 
through holes; (c) providing a plurality of ?rst solder bumps 
on a mounting board at a plurality of ?rst speci?c positions 
corresponding to the plurality of through holes When the 
mounting board is connected to the interposer board; (d) 
providing a plurality of second solder bumps on the mount 
ing board at a plurality of second speci?c positions other 
than the ?rst speci?c positions; and (e) connecting the 
mounting board to the interposer board by the ?rst and 
second solder bumps, and Wherein the (c) and (d) steps are 
performed at a substantially same time With each other. 

[0042] In this case, the (b) step includes connecting the 
integrated circuit device to the interposer board by a third 
solder bump provided at the position of each of the plurality 
of through holes and injecting a speci?c resin to buffer a 
stress at a position other than positions in Which a plurality 
of the third solder bumps are provided. 

[0043] Also in this case, the (b) step includes providing the 
third solder bump having a melting point higher than those 
of the ?rst and second solder bumps, and the (e) step 
includes melting the ?rst and second solder bumps such that 
the third solder bump is not melted. 

[0044] Further in this case, the (d) step includes providing 
the plurality of second bumps inside the plurality of ?rst 
solder bumps on the mounting board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] A more complete understanding of the teachings of 
the present invention may be acquired by referring to the 
accompanying ?gures, in Which like reference numbers 
indicate like features and Wherein: 

[0046] FIG. 1 is a section vieW shoWing a conventional 
mounting structure of an integrated circuit device; 

[0047] FIG. 2 is a vieW shoWing a relationship betWeen a 
stress per pad and the number of relative total pads, in the 
conventional mounting structure of the integrated circuit 
device; 
[0048] FIG. 3 is a section vieW shoWing a mounting 
structure of an integrated circuit device according to a ?rst 
embodiment of the present invention; 

[0049] FIG. 4 is a plan vieW shoWing an array condition 
of a plurality of solder bumps in the mounting structure of 
the integrated circuit device according to the ?rst embodi 
ment of the present invention; 

[0050] FIG. 5A is a section vieW describing one process 
in the mounting method of the integrated circuit device 
according to the ?rst embodiment of the present invention; 

[0051] FIG. 5B is a section vieW describing another 
process in the mounting method of the integrated circuit 
device according to the ?rst embodiment of the present 
invention; and 
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[0052] FIG. 5C is a section vieW describing still another 
process in the mounting method of the integrated circuit 
device according to the ?rst embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0053] Embodiments of the present invention Will be 
described beloW With reference to the attached draWings. 

[0054] FIG. 3 is a section vieW shoWing a mounting 
structure of an integrated circuit device according to a ?rst 
embodiment of the present invention. Similarly, FIG. 4 is a 
plan vieW shoWing the array condition of a plurality of 
solder bumps, in the mounting structure of the integrated 
circuit device according to the ?rst embodiment of the 
present invention. FIGS. 5A, 5B and 5C are section vieWs 
describing processes in the mounting method of the inte 
grated circuit device according to the ?rst embodiment of 
the present invention. In FIGS. 3, 4, 5A, 5B and 5C the same 
symbols are given to the same members as those shoWn in 
FIG. 1. Thus, the detailed explanation is omitted. 

[0055] In FIGS. 3 and 4, the mounting structure of the 
integrated circuit device denoted by a symbol 1 has a 
mounting board 42, an interposer board 43 and an integrated 
circuit device 44. 

[0056] The interposer board 43 has a through-hole 43a, 
and is connected to the mounting board 42 With a solder 
bump (eutectic solder ball) 45. The solder bump 45 is used 
for connecting the interposer board 43 to the mounting board 
42. In FIG. 4, a plurality of the solder bump 45 are arrayed 
in a grid form eXcept a center portion of FIG. 4 on positions 
corresponding to terminals (not shoWn) of the integrated 
circuit device 44. 

[0057] In FIG. 4, a plurality of stress buffering solder 
bumps (eutectic solder balls) 2 are arrayed in a grid form. In 
FIG. 4, the plurality of stress buffering solder bumps 2 are 
arrayed in the same interval as the array interval of the solder 
bumps 45 in vertical and horiZontal directions, and are 
arranged inside the array position of the solder bumps 45. 
Thus, the thermal stress generated by the temperature varia 
tion betWeen a time at a mount Work and a time after the 
mount Work or betWeen an operation of the device and a 
non-operation of the device is equally dispersed to and left 
in the respective solder bumps 2, 45 at a normal temperature. 

[0058] The solder bump 2 serving as the stress buffering 
material is interposed betWeen the mounting board 42 and 
the interposer board 43, by noticing that the interposer board 
43 has the function of preventing the radioactive ray (a line) 
generated from the solder from entering into the integrated 
circuit device 44 from the side of the mounting board 42. 

[0059] By the Way, a solder bump 47 is constituted by a 
solder having a melting point higher than those of the solder 
bump 45 and the stress buffering solder bump 2. Accord 
ingly, the electric connection of the interposer board 43 to 
the mounting board 42 is attained by melting the solder 
bump 45 at a melting temperature loWer than that of the 
solder bump 47 at the time of the mount Work. 

[0060] The method of mounting an integrated circuit 
device according to the ?rst embodiment of the present 
invention Will be described beloW With reference to FIGS. 
5A to SC. 
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[0061] At ?rst, the integrated circuit device 44 is placed 
through the solder bump 47 on the interposer board 43. In 
this case, the electric connection of the integrated circuit 
device 44 to the interposer board 43 is attained as folloWs. 
That is, the high melting point solder ball (solder bump) 47 
is placed on a land position of each through-hole 43a in the 
interposer board 43. The integrated circuit device 44 is 
placed such that each terminal (not shoWn) of the integrated 
circuit device 44 is in contact With the portion on the high 
melting point solder ball 47. Then, after a ?rst assembly A 
is formed as shoWn in FIG. 5A, this ?rst assembly A is 
accommodated in a re-?oW furnace Which is heated at about 
300° C. in advance. 

[0062] Next, the ?rst assembly A is taken aWay from the 
re-?oW furnace. Then, a stress buffering resin 48 is injected 
betWeen the integrated circuit device 44 and the interposer 
board 43, as shoWn in FIG. 5B. At this time, the stress 
buffering resin 48 is ?lled in the gap formed betWeen the 
integrated circuit device 44 and the interposer board 43. 

[0063] After that, the interposer board 43 is placed 
through the solder bump 45 and the stress buffering solder 
bump 2 on the mounting board 42. In this case, the electric 
connection via the through-hole 43a of the solder bump 47 
to the mounting board 42 is done as folloWs. That is, the 
eutectic solder balls (the solder bump 45 and the stress 
buffering solder bump 2) are placed in a grid form on land 
positions of the mounting board 42. The interposer board 43 
is placed such that the land of each through-hole 43a is in 
contact With each of the solder bump 45, as shoWn in FIG. 
5C, and then a second assembly B is formed. After that, this 
second assembly B is accommodated in a re-?oW furnace 
Which is heated at about 210 to 310° C. in advance. 

[0064] As mentioned above, the integrated circuit device 
44 can be mounted on the mounting board 42. 

[0065] Thus, in this embodiment, not only the solder bump 
45 but also the stress buffering solder bump 2 can be surely 
arranged at the desirable position betWeen the mounting 
board 42 and the interposer board 43 at the time of the mount 
Work. Hence, it is possible to suf?ciently insure the supply 
amount of the stress buffering material and also possible to 
surely carry out the connection by the solder bumps. 

[0066] Also, in this embodiment, the interposition of the 
solder bump 45 and the stress buffering solder bump 2 
betWeen the mounting board 42 and the interposer board 43 
enables the interposition of those solder bumps 45, 2 to be 
carried out at the same time, Which accordingly enables the 
reduction of the number of Work processes at the time of the 
mount Work. 

[0067] The array position With regard to the respective 
solder bumps described in FIG. 3 corresponds to that 
described in FIGS. 5A, 5B and 5C. The array position With 
regard to the respective solder bumps described in FIG. 3 
does not correspond to that described in FIG. 4. In FIGS. 3, 
5A, 5B and 5C, the stress buffering solder bump 2 is 
arranged in the position adjacent to the solder bump 45. In 
FIG. 4, the stress buffering solder bump 2 is arranged only 
in the center portion of the interposer board 43 and the solder 
bump 45 is arranged only in the peripheral portion of the 
interposer board 43. 

[0068] In addition, in this embodiment, it is natural that 
the array positions on the plan vieW With regard to the 
respective solder bumps, the heated temperatures Within the 
re-?oW furnaces and the like are not especially limited to the 
above-mentioned embodiments. 
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[0069] As mentioned above, according to the present 
invention, the solder bump for connecting the interposer 
board to the mounting board and the stress buffering solder 
bump are interposed betWeen the mounting board and the 
interposer board. Thus, not only the solder bump for con 
necting the interposer board to the mounting board but also 
the stress buffering solder bump can be surely arranged at 
the desirable position betWeen the mounting board and the 
interposer board at the time of the mount Work. 

[0070] Thus, it is possible to suf?ciently insure the supply 
amount of the stress buffering material and also possible to 
surely carry out the connection by the solder bumps. Hence, 
it is possible to improve the effect of buffering the stress and 
the reliability of the connection by the solder bumps. 

[0071] Also, the interposition of the solder bump for 
connecting the interposer board to the mounting board and 
the stress buffering solder bump betWeen the mounting 
board and the interposer board enables the interposition of 
those solder bumps to be carried out at the same time, Which 
accordingly enables the reduction of the number of Work 
processes at the time of the mount Work and the simpli? 
cation of the mount Work. 

What is claimed: 
1. A mounting method of an integrated circuit device, 

comprising: 

(a) providing an interposer board, a plurality of through 
holes being formed in said interposer board; 

(b) connecting an integrated circuit device to said inter 
poser board at a position of each of said plurality of 
through holes; 

(c) providing a plurality of ?rst solder bumps on a 
mounting board at a plurality of ?rst speci?c positions 
corresponding to said plurality of through holes When 
said mounting board is connected to said interposer 
board; 

(d) providing a plurality of second solder bumps on said 
mounting board at a plurality of second speci?c posi 
tions other than said ?rst speci?c positions; and 

(e) connecting said mounting board to said interposer 
board by said ?rst and second solder bumps, and 
Wherein said (c) and (d) steps are performed at a 
substantially same time With each other. 

2. A mounting method of an integrated circuit device 
according to claim 1, Wherein said (b) step includes con 
necting said integrated circuit device to said interposer board 
by a third solder bump provided at said position of each of 
said plurality of through holes and injecting a speci?c resin 
to buffer a stress at a position other than positions in Which 
a plurality of said third solder bumps are provided. 

3. A mounting method of an integrated circuit device 
according to claim 2, Wherein said (b) step includes provid 
ing said third solder bump having a melting point higher 
than those of said ?rst and second solder bumps, and said (e) 
step includes melting said ?rst and second solder bumps 
such that said third solder bump is not melted. 

4. A mounting method of an integrated circuit device 
according to claim 1, Wherein said (d) step includes provid 
ing said plurality of second bumps inside said plurality of 
?rst solder bumps on said mounting board. 

* * * * * 


