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REPAIRABLE FLIP CHIP SEMICONDUCTOR DEVICE WITH EXCELLENT 

PACKAGING RELIABILITY AND METHOD OF MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a flip chip 

semiconductor device and a method of manufacturing such a' flip 

chip semiconductor device. 

2. Description of the Related Art: 

Fig. 1 of the accompanying drawings shows a process of 

mounting a conventional flip chip semiconductor device on a 

board. As shown in Fig. 1, flip chip semiconductor device 1 

is placed on board 2' and th~n flip chip semiconductor device 

1 and board 2 are joined to each other by solder bumps 3 that 

have been provided on flip chip semiconductor device 1. Then, 

the gap between flip chip semiconductor device 1 and board 

2 is sealed by being filled up with resin 4. Resin 4 which 

has thus sealed the gap between flip chip semiconductor device 

1 and board 2 is effective to prevent the packagi:ng reliability 

from being reduced due to the difference between the 

coefficients of thermal expansion of board.2 and flip chip 

semiconductor device 1. 

However, after the gap between flip chip semiconductor 

device 1 and board 2 has been sealed by resin 4, it is not 

easy to remove flip chip semiconductor device 1 from board 

2. Therefore, when a certain fault occurs in the assembly, 
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it is unavoidable to throw away flip chip semiconductor device 

_, 1 that is of a high added value even if flip chip semiconductor 

device 1 itself is not malfunctioning. Furthermor~ when flip 

chip semiconductor device 1 suffers a failure, board 2 and 

other devices mounted thereon need to be discarded even if 

board 2 and other devices are not faulty. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 

flip chip semiconductor device which can be mounted on a board 

so that it can easily be removed, without a reduction in the 

packaging reliability due to the difference between the 

coefficients of thermal expansion of the flip chip 

semiconductor device and the board, and a method of 

manufacturing such a flip chip semiconductor device. 

To achieve the above object, a flip chip semiconductor 

device according to the present invention has a semiconductor 

chip, external solder electrodes, and an int€rmediate layer 

joined to and interposed between the semiconductor chip and 

the external solder electrodes. The external solder 

electrodes are arranged in a pattern identical to the pattern 

of solder bumps that are disposed on the semiconductor chip. 

The intermediate layer electrically connects the solder bumps 

to the external solder electrodes independently of each other. 

The flip chip semiconductor device can be mounted on a 

desired board by melting the external solder electrodes. 
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Stresses produced due to the difference between coefficients 

of thermal expansion between the board and the semiconductor 

chip can be absorbe~ by the intermediate layer • ...Therefore, 

the flip chip semiconductor is of excellent packaging 

reliability. Furthermore, the flip chip semiconductor that 

has been mounted on the board can easily be removed from the 

board for repair by melting tne external solder electrodes. ' 

In a method of manufacturing a flip chip semiconductor 

device according to a first embodiment of the present invention, 

a semiconductor chip and a multilayer plate, i.e., a 

three-layer plate, are prepared. The multilayer plate 

comprises a second layer as an electrically conductive layer 

and first and third layers disposed on respective opposite 

surfaces of the second layer and comprising metal layers of 

one metal,specifically copper. 

The first layer of the multilayer plate is etched in a 

predetermined pattern to form a first group of posts which 

have a pattern identical to the pattern of a.group of solder 

bumps on the semiconductor chip. Similarly, the third layer 

is etched in a predetermined pattern to form a second group 

of posts·. 

Then, the semiconductor chip is positioned to hold the 

solder bumps in contact with the posts of the first group, 

and the sol~er bumps are melted to join the solder bumps to 

the posts of the first group. The second layer is cut between 

the posts of the first and second groups. In particular, the 
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second layer can be cut by mechanically applying a force to 

the second layer. In this manner, separate multilayer posts 

are produced which comprise_ the posts of the first-group and 

the posts of the second group. 

If nec~ssary, a resin layer is formed in surrounding 

relation to the multilayer posts. The resin layer may be 

formed by· preparing a film:having a size equal tb or·greater 

than the semiconductor chip, positioning the film in abutment 

against the posts of the second group, filling and setting 

a resin in the gap between the semiconductor chip and the film, 

and removing the film. 

If necessary, external solder electrodes are formed on 

the respective tip ends of the multilayer posts. In this 

fashion, there is manufactured a flip chip semiconductor 

device comprising a semiconductor chip, an intermediate layer 

including a group of multilayer posts disposed in and joined 

to a surf ace of the semiconductor chip in a predetermined 

pattern and a resin layer surrounding the multilayer posts, 

and external solder electrodes joined to the respective tip 

ends of the multilayer posts. 

According to another embodiment, the second layer may 

comprise a solder layer. In this case, the second layer may 

be cut by heating the second layer. 

In a method of manufacturing a flip chip semiconductor 

device according to a second embodiment of the present 

invention, a semiconductor chip and two metal plates- are 
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prepared. 

The first metal plate is etched in a predetermined pattern 

to form a first group of posts in a pattern identical to the 

pattern of a group of solder bumps on the s~miconducto'r chip. 

Specifically, the first metal plate is etched to a certain 

depth somewhere along its thickness according to a half­

etching process. ·· Similarly, the second metal plate is 

half-etched to form a second group of posts. 

Then, solder layers are formed on the tip ends of the 

posts of the first group and/or the posts of the second group. 

The metal plates are matched to hold the posts of the first 

group and the posts of the second group in confronting relation 

to each other, and the solder layers are melted to join the 

metal plates to each other. 

A first resin is filled and set in the gap between the 

metal plates, producing a first resin layer. Joints between 

the posts of each of the first and second groups of the metal 

plates are etched to produce a composite body which comprises 

separate multilayer posts and the first resin layer 

surrounding the multilayer posts. 

Then, the semiconductor chip is positioned to hold the 

solder bumps in contact with the posts of the first group, 

and the solder bumps are melted and joined to the posts of 

the first group. 

A second resin may then be filled and set in the gap 

between the semiconductor chip and the composite body, 
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producing a second resin layer. If necessary, external solder 

electrodes are formed on the respective tip ends of the 

multilayer pos~s. 

The above steps of the manufacturing methods may be 

combined to fabricate multil~yer posts comprising an increased 

number of layers. 

The above and other objects, ·features, and advantages 

of the present invention will become apparent from the 

following description with reference to the accompanying 

drawings which illustrate examples of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing a process of installing a 

conventional flip chip semiconductor device on a board: 

Figs. 2a through 2g are sectional side elevational views 

showing successive steps of a process of manufacturing a flip 

chip semiconductor device according to a first embodiment of 

the present invention; 

Figs. 3a through 3g are sectional side elevational views 

showing successive steps of a process of manufacturing a flip 

chip semiconductor device according to a second embodiment 

of the present invention; 

Figs. 4a through 4h are sectional side elevational views 

showing successive steps of a process of manufacturing a flip 

chip semiconductor device according to a third embodiment of 

the present invention; 
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Fig. 5 is a sectional side elevational view of a flip 

chip semiconductor device according to a modification of the 

present invention; and 

Fig. 6 is a sectional side elevational V"l.ew of· a flip 

chip semiconductor device according to another modification 

of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figs. 2a through 2g show in sectional side elevation 

successive steps of a process of manufacturing a flip chip 

semiconductor device according to a first embodiment of the 

present invention. The process of manufacturing the flip chip 

.semiconductor device according to the first embodiment will 

be described below with reference to Figs. 2a through 2g. 

As shown in Fig. 2a, multilayer plate 11 of a three­

layer structure is prepared which comprises copper plate 19, 

solder layer 10, and copper plate 19'. 

Then, as shown in Fig. 2b, copper plat~s 19, 19' that 

are disposed on respective opposite surfaces_of multilayer 

plate 11 are etched in a predetermined patt~rn, forming copper 

posts 12, 12'. The patterns of copper posts 12, 12' on the 

opposite surfaces of multilayer plate 11 are identical to each 

other such that copper posts 12, 12' in corresponding pairs 

on the opposite surfaces of multilayer plate 11 are coaxial 

with each other. 

Thereafter, as shown in Fig. 2c, semiconductor chip 13 
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with solder bumps 14 disposed on one side thereof in a 

predetermined pattern is prepared. The patterns of copper 

posts 12, 12' are identical to the pattern of solger bumps 

14. Specifically, copper posts 12, 12' are patterned so as 

·to be able to position semiconductor chip 13 such that solder 

bumps 14 are coaxial with respective corresponding pairs of 

copper posts 12, 12'. Semiconductor chip 13 thus positioned 

is placed on copper.posts 12 on one side of solder layer 10. 

Then, as shown in Fig. 2d, while semiconductor chip 13 

and copper posts 12 are being positionally aligned with each 

other, copper posts 12 and semiconductor chip. 13 are heated 

to join solder bumps 14 and copper posts 12 to each other. 

Solder layer lo· is melted and attracted to copper posts 12, 12' , 

and hence is separated into masses around copper posts 12, 12' , 

thus producing multilayer posts 15 that are electrically 

separate from each other. 

Then, as shown in Fig. 2e, elastic film 17 is brought 

into abutment against multilayer posts 15 sue~ that elastic 

film 17 contacts the tip ends of multilayer post~ 15. The gap 

between semiconductor chip 13 and elastic film 17 is then 

filled up with a resin, producing resin layer 16 in the gap. 

Then, as shown in Fig. 2f, resin layer 16 is set, and 

thereafter elastic film 17 is removed, thereby producing a 

structure in which multilayer posts 15 are surrounded by resin 

layer 16. 

Then, as shown in Fig. 2g, external ~older electrodes 

-8-



; -· 

-:: 

18 are formed, if necessary, on the respective tip ends of 

multilayer posts 15 by a solder ball mounting process or a 

solder paste printing process. 

The flip chip semiconductor device according to··the· first 

embodiment is fabricated according to the above manufacturing 

process. The flip chip semiconductor thus fabricated can be 

installed on a desired board by melting external solder 

electrodes 18. When the flip chip semiconductor is on the 

board, stresses produced due to the difference between 

coefficients of thermal expansion between the board and 

semiconductor 13 are absorbed by multilayer posts 15 and resin 

layer 16. Therefore, the flip chip semiconductor is of 

excellent packaging reliabiiity. Furthermore, the flip chip 

semiconductor that has been mounted on the board can easily 

be removed from the board by melting external solder electrodes 

18. 

Figs. 3a through 3g show in sectional side elevation 

successive steps of a process of manufacturing a flip chip 

semiconductor device according to a second embo.diment of the 

present invention. The process of m.anufacturing the flip chip 

semiconductor device according to the second embodiment wi 11 

be described below with reference to Figs. 3a through 3g. 

As sho~n in Fig. 3a, multilayer plate 21 of a three­

layer structure is prepared which comprises copper plate 2 9, 

electrically conductive layer 20, and copper plate 29'. 

Then, as shown in Fig. 3b, copper plates 29, 29'-that 
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are disposed on respective opposite surfaces of multilayer 

plate 21 are etched in a predetermined pattern, forming copper 

posts 22, 22' • The patterns of copper posts 22, .~' on the 

opposite surf aces of multi layer plate 21 are identical to each 

other such that copper posts 22, 22' in corresponding pairs 

on the opposite surfaces of multilayer plate 21 are coaxial 

with each,ot:heE• Electricasl.ly conductive layer 20 ·that is 

positioned intermediate between etched COpper plates 29 I 29 r 

is made of a material that is almost completely resistant to 

erosion by the etching of copper plates 29, 29'. 

Thereafter, as shown in Fig. 3c, semiconductor chip 23 

with solder bumps 24 disposed on one side thereof in a 

predetermined pattern is prepared. The patterns of copper 

posts 22, 22' are identical to the pattern of solder bumps 

24. Specifically, copper posts 22, 22' are patterned so as 

to be able to position semiconductor chip 23 such that solder 

bumps 24 are coaxial with respective corresponding pairs of 

copper posts 22, 22'. Semiconductor chip 23 ~hus positioned 

is placed on copper posts 22 on one side of ~lectrically 

conductive layer 20. 

Then, as shown in Fig. 3d, while semiconductor chip 23 

and copper posts 22 are being positionally aligned with each 

other, copper posts 22 and semiconductor chip 23 are heated 

to join solder bumps 24 and copper posts 22 to each other. 

Then, as shown in Fig. 3e, dicing saw 25 for mechanically 

cutting electrically conductive layer 20 is prepared~ 
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Electrically conductive layer 20 is then cut by dicing saw 

25, according to a dicing process, into portions joined to 

copper posts 22, 22', thereby, as shown in Fig. 3f, 2roducing 

multilayer posts 26. 

Then, as with the first embodiment, as shown in Fig. 3g, 

a resin layer 27 may be produced in surrounding relation to 

multilayer posts 15, and external solder electrodes 28 may 

be formed which are joined to the tip ends of multi layer posts 

26. 

The flip chip semiconductor device according to the 

second embodiment is fabricated according to the above 

manufacturing process. The flip chip semiconductor thus 

fabricated is of excellent packaging reliability. 

Furthermore, the flip chip semiconductor that has been mounted 

on a board can easily be removed from the board by melting 

external solder electrodes 28. 

Figs. 4a through 4h show in sectional side elevation 

successive steps of a process of manufacturi~g a flip chip 

semiconductor device according to a third embo~iment of the 

presen~ invention. The process of manufacturing the flip chip 

semiconductor device according to the third embodiment will 

be described below with reference to Figs. 4a through 4h. 

As shown in Fig. 4a, copper plate 31 is prepared. Then, 

as shown in Fig. 4b, one surface of copper plate 31 is etched 

to produce copper posts 32 in a predetermined pattern. 

Specifically, copper plate 31 is etched to a certain -depth 
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somewhere along its thickness according to a half-etching 

process. Then, solder layer 33 is formed on upper surfaces 

of copper posts 32 by a plating process or the ~i~e. 

The steps shown in Figs. 4a and 4b are repeated to form 

copper posts 32' on another copper plate. At this time, copper 

posts 32' are positioned such that copper posts 32, 32' will 

be coaxially aligned .with each other when the copper plates 

with copper posts 32, 32' are combined with each other to bring 

copper posts 32, 32' into matching relation to each other. 

Then, the two copper plates are combined to hold solder layers 

33 on the tip ends of copper posts 32, 32' into abutment against 

each other. Then, solder layers 33 are heated and melted, thus 

joining copper pas.ts 32, 32' with solder layers 33', as shown 

in Fig. 4c. 

Then, as shown in Fig. 4d, the gap between the copper 

plates thus joined to each other is filled with a first resin 

around joined copper posts 32, 32', producing first resin layer 

34 between the copper plates. 

Then, as shown in Fig. 4e, the opposite copper surfaces 

of the joined assembly are etched away, leaving the copper 

posts 32, 32' as separate multilayer posts 35. In this manner, 

a composite body 36 composed of multilayer posts 35 and first 

resin layer 34 surrounding multilayer posts 35 is obtained. 

Thereafter, as shown in Fig. 4f, semiconductor chip 37 

with solder bumps 38 disposed on one side thereof in a 

predetermined pattern is prepared. The pattern of multi_layer 
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posts 35 is identical to the pattern of solder bumps 38. 

Specifically, multilayer posts 35 are patterned so as to be 

able to positi<?n semiconductor chip 37 su~h that so!_der bumps 

38 are coaxial with respective corresponding multilayer posts 

35. Semiconductor chip 37 thus positioned is placed on 

composite body 36. 

Then, as shown.in Fig. 4g, while semiconductor chip 37 

and composite body 36 are being positionally aligned with each 

other, the assembly is heated to melt solder bumps 38 thereby 

to join semiconductor chip 37 and multilayer posts 35 with 

solder bumps 38. Then, a second resin is poured into the gap 

between semiconductor chip 37 and composite body 36, producing 

second resin layer· 39 in t~e gap. 

Then, as shown in Fig. 4h, external solder electrodes 

30 are formed, if necessary, on the respective tip ends of 

multilayer posts 35 by a solder ball mounting process or a 

solder paste printing process. 

The flip chip semiconductor device accord~ng to the third 

embodiment is fabricated according to the above.manufacturing 

process. The flip chip semiconductor thus fabricated is of 

excellent packaging reliability. Furthermore, the flip chip 

semiconductor that has been mounted on a board can easily be 

removed from the board by melting external solder electrodes 

30. 

The above steps of the processes for manufacturing the 

flip chip semiconductor devices according to the first through 
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third embodiments.may be combined to fabricate other flip chip 

semiconductor devices, e.g., multilayer flip chip 

semiconductor devices ~hown in ·Figs. 5 and 6. 

The multilayer flip chip semiconductor device shown in 

Fig. 5 may be fabricated as follows: 

The steps shown in Figs. 2a and 2b are carried out twice 

to produce a structure in which copper pos'ts 53, 53' are joined 

to each other by solder layers 54 and a structure in which 

copper posts 56, 56 • are joined to each other by solder layers 

57. Then, plated solder layers 55 are formed on the tip ends 

of copper posts 53'. 

These structures and semiconductor chip 51 with solder 

bumps 52 dispose·d thereon are brought into abutment against 

each other such that solder bumps 52 and copper posts 53, 53', 

56, 56' are positioned in coaxial alignment with each other. 

The assembly is then heated to melt solder bumps 52 and plated 

solder layers 55 tri join semiconductor chip 51 and the 

structures together. At this time, solder layers 54 between 

copper posts 53, 53' are melted and attracted to copper posts 

53, 53', and solder layers 57 between copper posts 56, 56' 

are melted and attracted to copper posts 56, 56', thus 

producing separate multilayer posts 60. 

Subsequently, the steps shown in Figs. 2e through 2g may 

be carried out to form resin layer 58 surrounding multilayer 

posts 60 and external solder electrodes 59 joined to the tip 

ends of multilayer posts 60. 
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The multilayer flip chip semiconductor device shown in 

Fig. 6 may be fabricated as follows: 

·The steps shown in Figs. 3a through 3f are carried out 

to join copper posts 63, electrically conductive· layer 64, 

and copper posts 63' to solder bumps 62 that are disposed on 

semiconductor chip 61. Then, plated solder layers 65 are 

formed on the tip ends of copper pos~s 63' . 

.. . Then, the steps shown in Figs. 3a and 3b are carried out 

to produce a structure which comprises electrically conductive 

layer 67 an4 copper posts 66, 66' joined to each other by 

electrically conductive layer 67. With copper posts 66 held 

against plated solder layers 65, the assembly is heated to 

melt plated solder layers 65 to join copper .posts 63', 66. 

The step shown in Fig. 3e is carried out to mechanically cut 

electrically conductive layer 67, producing separate 

multilayer posts 70. 

Subsequently, the steps shown in Figs. 2e through 2g may 

be carried out to form resin layer 68 surrounding multilayer 

posts 70 and exter~al solder electrodes 69 joined to the tip 

ends of multilayer posts 70. 

While pref erred embodiments of the present invention 

have been described using specific terms, such description 

is for illustrative purposes only, and it is to be understood 

that changes and variations may be made without departing from 

the spirit or scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A method of manufacturing a flip chip sem~ponductor 

device, comprising the steps of: 

preparing a semiconductor chip with a group of solder 

bumps disposed on and joined to a surf ace thereof in a 

predetermined pattern, and a multilayer plate including a 

second layer as an electrically conductive layer and first 

and third layers disposed on respective opposite surfaces of 

said second layer and comprising metal layers of one metal; 

etching said first layer and said third layer of said 

multi layer plate in a predetermined pattern depending on the 

pattern of said gr.oup of solder bumps to form a first. group 

of posts and a second group of posts which have a pattern 

identical to the pattern of said group of solder bumps; 

positioning said semiconductor chip to hold said solder 

bumps in contact with the posts of said first group, and melting 

said solder bumps to join the solder bumps ~o the posts of 

said first group; and 

cutting said second layer between the posts of the first 

and second groups to form a group of electrically conductive 

layers, producing separate multilayer posts which comprise 

the posts of said first group, the electrically conductive 

layers, and the posts of said second group. 

2. A method according to claim 1, wherein said one 
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metal comprises copper. 

3. . A method according to claim .1 1 wherein __ said step 

of cutting said second layer comprises the step of:. 

mechanically applying a force to said second layer. 

4. A method according to claim 1, wherein said: second 

layer comprises a solder layer. 

5. A method according to claim 4, wherein said step 

of cutting said second layer comprises the step of: 

heating said second layer. 

6. A method according to claim 1, further comprising 

the steps of: 

preparing a film having a size equal to or greater than 

said semiconductor chip~ and 

positioning said film in abutment again~t the posts of 

said second group, filling and setting a res~n in the gap 

between said semiconductor chip and said film, and removing 

said film to form a resin layer in surrounding relation to 

said multilayer posts. 

7. A method according to claim 1, further comprising 

the step of: 

forming external solder electrodes on the respective tip 
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ends of said multilayer posts. 

8. A method of manufacturing a flip chip semi9onductor 

device, com~rising the steps of: 

preparing a semiconductor chip with a group of solder 

bumps disposed on and joined to a surface thereof in a 

predetermined pattern, and two metal plates; 

half-etching each of said two metal plates in a 

predetermined pattern depending on the pattern of said group 

of solder bumps to form a first group of posts and a second 

group of posts ·which ha.v~. a pattern identical to the pattern 

of said group of solder bumps; 

forming solder layers on.the tip ends of the posts of 

said first group and/or the posts of said second group; 

matching said metal plates to hold the posts of said first 

group and the posts of said second group in confronting 

relation to ~ach other, and melting said solder layers to join 

the metal plates to each other; 

filling and setting a first resin in the gap between said 

metal plates to form a first resin layer; 

etching joints between the posts of each of the first 

' and second groups of said metal plates to produce a composite 

body which comprises separate multilayer posts comprising the 

posts of said first group, said solder layers, and the posts 

of said second group, and said first resin layer surrounding 

said multilayer posts; 
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positioning said semiconductor chip to hold said solder 

bumps in contact w~ th the posts of said first group, and melting 

said solder bumps to join the solder bumps to the_posts of 

said first group. 

9. A method according to claim 8, further comprising 

the step of: 

filling and setting a second resin in the gap between 

said semiconductor chip and said composite body to form a 

second resin layer. 

10. A method according to claim 8, further comprising 

the step of: 

forming external solder electrodes on the respective tip 

ends of said multilayer posts. 

11. A method of manufacturing a flip chip semiconductor 

device, comprising the steps of: 

preparing a semiconductor chip with a g~oup of solder 

bumps disposed on and joined to a surf ace thereof in a 

predetermined pattern, a first multilayer plate including a 

second layer as an electrically conductive layer and first 

and third layers disposed on respective opposite surfaces of 

said second layer and comprising metal layers of one metal, 

and a second multilayer plate including a fifth layer as an 

electrically conductive.layer and fourth and sixth layers 
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disposed on respective opposite surfaces of said fifth layer 

and comprising metal layers of one metal; 

etching said first layer and said third laye± of said 

first multilayer plate in a predetermined patt~rn depending 

on the pattern of said group of solder bumps to form a first 

group of posts and a second group of posts which have a pattern 

identical-to the pattern of said group o:f solder bumps; 

etching said fourth layer and said sixth layer of said 

second multi layer plate in a predetermined pattern depending 

on the pattern of said group of solder bumps to form a third 

group of posts and a fourth group of posts which have a pattern 

identical to the pattern of said group of solder bumps; 

forming.plated solder layers on the respective tip ends 

of the posts of said second group; 

positioning said first multilayer plate and said second 

multilayer plate to hold the posts of said second group and 

the posts of said third group in confronting relation to each 

other, and melting said plated solder layers tojoin the posts 

of said second group and the posts of said third_ group to each 

other; 

positioning said semiconductor chip to hold said solder 

bumps in contact with the posts of said first group, and melting 

said solder bumps to join the solder bumps to the posts of 

said first group; and 

cutting said second layer between the posts of the first 

and second groups to form a first group of electrically 
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conductive layers, cutting said fifth layer between the posts 

of the third and fourth groups to form a second group of 

electrically conductive layers, producing separa~~ 

multilayer posts which comprise the posts of saicffi.tst group, 

the electrically conductive layers of said first group, the 

posts of said second group, said plated solder layers, the 

posts of said third group, the electrically conductive !ayers 

of said second group, and the posts of said fourth group. 

12. A method according to claim 11, wherein the metal 

of said first layer, said third layer, said fourth layer, and 

said sixth layer comprises copper. 

13. A method according to claim 11, wherein said step 

of cutting said second layer and said fifth layer comprises 

the step of: 

mechanically applying a force to said second layer and 

said fifth layer. 

14. A method according to claim 11, wherein said second 

layer and/or said fifth layer comprises a solder layer. 

15. A method according to claim 14, wherein said solder 

layer is cut by heating the solder layer. 

16. A method according to claim 11, further cqmpr-ising 
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the steps of: 

preparing a film having a size equal to or greater than 

said semiconductor chip; and 

positioning said film in abutment against-the posts of 

said fourth group, filling and setting a resin in the gap 

between said semiconductor chip and said film, and removing 

said film to form a resin layer in surrounding relation to 

said multilayer posts. 

17. A method according to claim 11, further comprising 

the step of: 

forming external solder electrodes on the respective tip 

ends of said multilayer posts. 

18. A flip chip semiconductor device comprising: 

a semiconductor chip with a group of said solder bumps 

disposed on and joined to a surface thereof in a predetermined 

pattern; 

external solder electrodes disposed in a pattern 

corresponding to the pattern of the group of said solder bumps; 

and 

an intermediate layer having a surf ace joined to said 

semiconductor chip and an opposite surf ace to which said 

external solder electrodes are joined, and interposed between 

said semiconductor chip and said external solder electrodes; 

said intermediate layer comprising a group of multilayer 
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posts including a first group of posts joined to said 

respective solder bumps, a group of electrically conductive 

layers joined to the respective tip ends of t~e post.s of said 

first group, and a second group of posts join~d to said 

respective electrically conductive layers, and a resin layer 

surrounding said multilayer posts. 

19. A flip chip semiconductor device according to claim 

18, wherein each of said electrically conductive layers 

comprises a solder layer. 

20. A flip chip semiconductor device comprising: 

a sernico.nductor chip with a group of solder bumps disposed 

on and joined to a surface thereof in a predetermined pattern; 

external solder electrodes disposed in a pattern 

corresponding to the pattern of the group of said solder bumps; 

and 

an intermediate layer having a surf ace joined to said 

semiconductor chip and an opposite surface tQ which said 

external solder electrodes are joined, and interposed between 

said semiconductor chip and said external solder electrodes; 

said intermediate layer comprising a group of multilayer 

posts including a first group of posts joined to said 

respective solder bumps, a first group of electrically 

conductive layers joined to the respective tip ends of the 

posts of said first group, a second group o.f posts joined to 
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the respective electrically conductive layers of the first 

group, a group of plated solder layers formed on the respective 

tip ends of the posts of said second group, a third .. _grqup of 

posts joined to the respective plated solder layers; a second 

group of electrically conductive layers joined to the 

respective tip ends of the posts of said third group, and a 

fourth. group of posts joined to the respective electrically 

conductive layers of said second group, and a resin layer 

surrounding said multilayer posts. 

21. A flip chip semiconductor device according to claim 

20, wherein each of the electrically conductive layers of said 

first group and/or said second group comprises a solder layer. 

22. A flip chip semiconductor device comprising: 

a semiconductor chip with a group of solder bumps disposed 

on and joined to a surface thereof in a predetermined pattern; 

external solder electrodes disposed in ~ pattern 

corresponding to the pattern of the group of solder bumps; 

and 

an intermediate layer having a surf ace joined to said 

semiconductor chip and an opposite surface to which said 

external solder electrodes are joined, and interposed between 

said semiconductor chip and said external solder electrodes; 

said intermediate layer comprising a composite body 

including a group of multilayer posts having a first group 
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of posts joined to said respective solder bumps, a group of 

solder layers joined to the respective tip ends of said first 

group, and a· s.econd group o~ posts joined to said r~_.spective 

solder layers, and a first resin layer surrounoing said 

multilayer posts, a:nd a second resin layer formed between said 

semiconductor chip and said composite body. 
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