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SPECIFICATION 

TITLE OF THE INVENTION 

200000953 

21 FEB 2000 

Semiconductor device and its manufacturing method 

BACKGROUNG OF THE INVENTION 

0 

This invention relates to the technique that is applied for 

a semiconductor device, especially for a seml.conductor device 

with the base substrate that comprises flexible films. 

As suitable semiconductor device for high-pin-coun.t 

package, the semiconductor equipment ·of the BGA(BALL GRID 

10 ARRAY) structure has been developed: This semiconductor 

device of the BGA structure mounts a semiconductor chip. on a 

chip mount area of a main s:urface of a base substrate by using 

adhesive material and has several bump electrodes positioned 

in an array to the side of the back that is opposed to said main 

15 surface of a base substrate. 

The above base substrate is made of the rigid resin 

substrate that is impregnated glass fiber with for example, an 

epoxy resin, a polyimide resin, maleimide resin, etc .. Electrode 

pads for wire connecti.on are arranged in a peripheral area that 

20 surrounds the periphery of the chip mount area of the main 

surface of the base substrate. And, several electrode pads for 

bump connection are arranged in the back of the base 

substrate. The bump electrodes comprise the solder materials of 

for example, the Pb-Sn composition, fi:c and connect to the 

25 e 1 e ctr ode p ads for bump connection e 1 e ctr i ca 11 y an d 
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mechanically. 

The above semiconductor chip comprises the structure 

mainly of the semiconductor substrate that includes for 

example, monocrystal silicon. To the s em icon ductor chip, a 

5 logical circuit system, a storage circuit system or those mixture 

circuit systems are formed. And, several external terminals 

(bonding pad) are allocated to the main surface (element 

formation face) of the semiconductor chip. These external 

terminals are electrically connected to electrode pads for wire 

10 connection arranged on the main surface of the base substrate 

through wires. 

The ·above semiconductor chip, the wires, the electrode 

pads for wire connection, etc. are sealed in the resin sealing 

body formed on the main surface of the base substrate. The 

15 resin sealing body is formed by the method of a transfer mold 

which is suitable for the mass production. 

The semiconductor device of the BGA structure composed 

like this is mounted on the surface of a printed circuit board 

by the melting connection of the bump electrodes to the 

20 e 1 e ctr ode pads form e d on th e surface of the printed circuit 

board. 

And, it is stated in for example, the NIKKEI electronics 

(number on February 28, 1994, from the lllth page to the 

117th page) of NIKKEI BP company publication about the 

25 semiconductor device of the above BGA structure. 
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SUMMARY OF THE INVENTION 

The semiconductor device of the BGA structure using a 

flexible film as a base substrate has been developed in recent 

years. The semiconductor device of this BGA structure can plan 

5 to make it thinner type, to make it high-pin-count package and 

to miniaturize it comparing with a semiconductor device using 

a rigid resin substrate as a base substrate. However, these 

inventors, etc. have found the following problems in developing 

semiconductor equipment using a flexible film as a base 

10 substrate. 

The base substrate that comprises flexible films is 

generally made in the following process. First, a connection . . 

hole is formed to the bump connection area of a flexible film. 

Th en, the metal foil that comprises of for ex amp le, co pp er (Cu) 

15 is attached to the one·sided surface of a flexible film through 

an adl:;esive material. Then, electric conductor layers that 

comprise electrode pads for bump connection, an electric 

conductor, an electrode pad for wire connection and an electric 

conductor for plating etc. is formed by doing patterning to the 

20 metal foil. Then, the insulation layer that protects the electric 

conductor layer is formed. Then, processing of plating to form a 

plating layer to the electrode pad for bump connection and wire 

connection is done. Plating processing is done by the method of 

electrolytic plating. This plating processing is sometimes done 

25 in the step before forming an ins u 1 at ion 1 ayer. Th e p 1 at in g 
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layer is formed on for example, gold (Au)/ nickel (Ni) film or 

the gold(Au)/ palladium (Pd)/nickel(Ni) film. 

The above insulation layer is formed by following process 

for example. First, a photosensitive resin film is formed to the 

5 one-sided surface of a flexible film. Then, after doing baking 

processing, by using a photograph printing technique, 

processing of photosensitive processing, development processing 

and cleaning are done. The insulation layer is forn:i.ed to almost 

all areas of the one-sided surface of the flexible film containing 

10 electric conductor layers except electrode pads for wire 

connection. That is, insulation layers are formed to almost all 

·areas of the one-sided surface of the flexible film. Therefore, 

the warp and distortion, etc. arise in the base substrate. This 

deformation of a base substrate causes a transfer trouble in the 

15 manufacturing process (assembly p·rocess) of a s em icon d uctor 

device. And, this deformation of a base substrate becomes a 

cause that in the process that mounts a semiconductor chip, the 

wetting performance of an adhesive material is deteriorated. 

As for a deformation of the above base substrate, it is the 

20 m a in fa c to r th at th e th er m a 1 exp a n s i o n co e ff i c i e n t a n d th e 

hardening shrinkage rate of an insulation layer are large. But 

in case an insulation layer is not formed, the following 

problems arise. 

(!)Electrode pads for bump connection are arranged to the 

25 chip mount area of a main surface of a base substrate. 
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Therefore, when mounting a semiconductor chip through the 

adhesive insulation material to the chip mount area of a main 

surface of the base substrate, it is difficult to control the 

thickness of an adhesive material. And, because a 

5 semiconductor chip touches electrode pads for bump connection, 

a short circuit arises between them. 

(2)Electrode pads for bump connection are arranged to the 

chip mount area of the main surface of the base substrate. 

Bump electrodes arranged to the side of the back of a base 

10 substrate are connected to these electrode pads for bump 

connection through connection holes formed in the chip mount 

area of a base substrate. That is, bump electrodes are arranged 

in the area under a semiconductor chip. 

The electrode pads for bump connection arranged to the 

15 chip mount area of the above base substr.ate are in-tegrated and 

are electrically connected through electric conductors to the 

electrode pads for wire connection arranged to the peripheral 

area that surrounds the periphery of the chip mount area of the 

main surface of a base substrate. That is, in· the peripheral 

20 area of the main surface of the base substrate, electric 

conductors are arranged to the area between a semiconductor 

chip and electrode pads for wire connection. Therefore, when 

connecting the external terminals of a semiconductor chip and 

pads for wire connection with wires, other electric conductors 

25 that adjoin electric conductors electrically connected to the 



-6-

wires and these wires sometimes cross themselves. In case it 

sufficiently has the height of a wire connection, it is no 

problem. However, there is some possibility of causation of a 

short circuit with wires and other electric conductors, when 

5 wires and other electric conductors do not become parallel at 

the corner of a semiconductor chip. And, it has possibility that 

in case wires and other electric conductors cross each other on 

the side of electrode pads for wire connection, a short circuit 

with wires and other electric conductors also arise. 

10 It is an object of the present invention to provide a 

technique that is possible to suppress a deformation (warp and 

distortion) of.a base substrate in the semiconductor device with 

the base substrate that comprises flexible films. 

It is another object of the present invention to provide a 

15 · technique ·that is possible to suppress a deformation of a base 

substrate in the semiconductor device with the base substrate 

that comprises flexible films and to prevent a short circuit with 

the electric conductors of the base substrate and the 

semiconductor chip. 

20 It is an o th er object of the pres en t in v en ti on to p r o vi de a 

technique, in the semiconductor device with the base substrate 

that comprises of flexible films, that is possible to suppress a 

deformation of a base substrate and to prevent the electric 

conductor layer of a base substrate and ·wires from short-

25 circuiting. 
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These and other objects, features and advantages of the 

invention will become more apparent upon a reading of the 

following description and appended drawings. 

Summary of the invention disclosed in this application is 

5 explained as follows. 

(!)Semiconductor device that arranged electric conductor 

layers in a main surface of a base substrate that comprises 

flexible films and mounted a semiconductor chip by using a 

adhesive material on the above main surface of a base 

10 substrate. And insulation layers are portioned into block 

construction on said electric conductor layers of the main 

surface of the base substrate. Insulation layers are portioned 

into block construction for example, every electric conductor 

layers. 

15 (2)Semiconductor device that arranged e-lectric conductor 

layers in a chip mount area of a main surface of a base 

substrate that comprises flexible films and mounted a 

semicondu.ctor chip by using an adhesive material on the above 

chip mount area of a main surface of a base substrate. And 

20 insulation 1 ayers are portion e d into b Io ck construction on said 

electric conductor layers of the main surface of the base 

substrate. Insulation layers are portioned into block 

construction for example, every electric conductor layers. 

(3) Semiconductor device that arranged a semiconductor 

25 chip in a ch i p mount are a of a main surface of base substrate 
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being made of flexible film by using an adhesive material. 

Electrode pads for wire connection formed in a peripheral area 

that surrounds said chip mount area. Electric conductors being 

arranged between said semiconductor chip and said electrode 

5 pads for wire connection in said peripheral area. External 

terminals of said semiconductor chip and said electrode pads 

for wire connection are electrically connected through wires. 

And insulation layers are portioned into block construction on 

said electric conductors: 

10 By means of (1) mentioned above, as a stress by 

contraction of expansion and hardening of an insulation film is 

relieved, ·a deformation (warp and distortion) of a base 

substrate can be suppressed. 

By means of (2) mentioned ·above, as a semiconductor chip 

15 does not touch electri'c conductor layers, when a semiconductor 

chip is mounted on the chip mount area of the main surface of 

the base substrate by using an adhesive material, a short 

circuit with electric conductor layers and a semiconductor chip 

can be prevented. 

20 

25 

By means of (3) mentioned above, as wires do not touch 

electric conductors, the electric conductor of a base substrate 

and the wires can be prevented from short-circuiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is the plan view of a semiconductor device that is 
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one embodiment of this invention; 

Fig. 2 is an enlarged sectional view cut at the position of 

the A·A line that is shown in Fig. 1; 

Fig. 3 is the main part enlarged sectional view of Fig. 2; 

Fig. 4 is the plan view of a state that the resin sealing 

body of the above semiconductor device was removed; 

Fig. 5 is the plan view of a base substrate; 

Fig. 6 is the main part enlarged sectional view of the 

above semiconductor device; 

10 Fig. 7 is the main part plan view of the frame structure 

15 

that is used in the manufacturing process of the above 

semiconductor device; 

Fig. 8 is an enlarged sectional view cut at the position of 

the B-B line that is shown in Fig. 7; 

Fig. 9 is a main part cr·oss-sectional view to explain· a 

method of manufacturing the above frame structure; 

Fig.10 is a main part cross-sectional view to explain a 

method of manufacturing the above frame structure. 

Fig. 11 is a main part cross-sectional view to explain a 

20 method of manufacturing the above semiconductor device; 

25 

Fig. 12 is a main part cross-sectional v.iew to explain a 

method of manufacturing the above semiconductor device. 

Fig. 13 is a main part cross-sectional view to explain a 

method of manufacturing the above semiconductor device. 

Fig. 14 is a main cross-sectional view to explain a method 

....... 
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of manufacturing the above semiconductor device. 

Fig. 15 is a main part plan view to exp lain a method of 

manufacturing the above semiconductor device. 

Fig. 16 is a main part plan view to explain a method of 

5 manufacturing the above semiconductor device; 

10 

Fig. 17 is a main part cross-sectional view to explain a 

method of manufacturing the above semiconductor device; 

Fig. 18 is the outline structure figure that shows a state 

that the above frame structure was stacked to the multisteps; 

Fig. 19 is a main part cross-sectional view to explain a 

method of manufacturing the above frame structure; 

Fig. 20 is a main part cross-sectional view to explain a 

method of manufacturing the above frame structure; 

Fig. 21 is a main part cross-sectional view that shows the 

=.15 first formation· example of a semiconductor device that is one 

em bodim en t of this inv en ti on. 

20 

Fig. 22 is the plan view of the base substrate that shows 

the first formation example of a semiconductor device that is 

one embodiment of this invention. 

Fig. 23 is the plan view of the base substrate that shows 

the second formation example of a semiconductor device that is 

one embodiment of this invention. 

Fig. 24 is the main part cross-sectional view of a 

semiconductor device using the base substrate that is shown in 

25 Fig. 23. 
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Fig. 25 is the plan view of the base substrate that shows 

the third formation example of a semiconductor device that is 

one embodiment of this invention. 

Fig. 26 is the plan view of the base substrate that shows 

5 the fourth formation example of a semiconductor device that is 

one embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

As follows, it is explained with an embodiment of this 

10 invention applying for the semiconductor device of the BGA 

structure. And, the same code is put on the thing that has the 

same function in several drawings to explain an embodiment, 

and an explanation of its repeat is omitted. 

Fig. 1 is a plan view of a semiconductor device that is one 

· 15 embodiment of·this invention. Fig.· 2 shows an enlar•ged 

sectional view cut at the position of the A-A line that is shown 

in Fig. 1. Fig. 3 is an enlarged sectional view of an essential 

part of Fig. 2. Fig. 4 is a plan view of a state that a resin 

sealing body was removed. Fig. 5 is a plan view of a base 

20 s u b s tr ate . F i g. 6 is an e n large d section al v i e w o f a n es s en ti a 1 

part of the above semiconductor device. 

As it is shown in Fig. l, Fig. 2 and Fig. 3, the 

semiconductor device becomes the following structure. 

Semiconductor chip 10 is mounted by using adhesive material 

25 12 on the chip mount area of a main surface of base substrate 
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1. And several bump electrodes 15 are positioned in an array to 

the side of the back that is opposed to the main surface of base 

substrate 1. Bump electrodes 15 are formed in the solder 

material of for example, 63 weight % Pb-37 weight % Sn 

5 composition. The semiconductor device of this embodiment is a 

surface-mounted type BGA(Ball Grid Array) package and it is 

called as the CSP(CHIP SIZE PACKAGE) which has a chip 

mounting area almost equal to the size of the semicond,uctor 

chip. 

10 

15 

The plane shape of above base substrate 1 is formed in the 

square-form. '.!'his base substrate 1 is made of flexible film that 

comprises the insulation resins of for example, epox·y system or 

the insulation resin of a polyimide system. Base substrate 1 is 

set at the thickness of 50 micron [ µ. M] of for example. 

The electric conductor layers th?t comprise electrode pads 

2 (bump land) for bump connections, electric conductors 3 and 

electrode pads 4 for wire connection, electric conductors 5 for 

plating, etc. are arranged on the main surface of above base 

substrate l. Several electrode pads 2 for bu~p connection and" 

20 e 1 e ctr ode pads 4 for wire conn e c ti on are p r o vi de d, and s e v er a 1 

electric conductors 3 and electric conductors 5 for plating are 

provided. That is, several electric conductor layers are 

arranged on the main surface of base substrate l. Electrode 

pads 2 for bump connection are integrated with electrode pads 

25 4 for wire connection through electric conductors 3 and are 
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electrically connected each other. Electric conductors 5 for 

plating are integrated with electrode pads 4 for wire connection 

and are electrically connected each other. Electrode pad 2 for 

bump connection, electric conductors 3 , electrode pads 4 for 

5 wire connection and electric conductors 5 for plating etc. are 

formed by doing etching processing on a metal foil after 

sticking metal foil, for example, the Cupper(Cu) foil to main 

surface of a flexible film by using adhesive materi __ als. These 

electrode pads 2 for bump connection and electric conductors 3, 

10 electrode pads 4 for wire connection and electric conductors 5 

for plating are set at the thickness of 18 micron [µ.Ms] for 

example. 

The plane shape of above semiconductor chip 10 is formed 

in the square-form. This semiconductor chip 10 becomes 

15 structure mainly of the semiconductor s·ubstrate tha·t comprises 

for example, monocrystal silicon. To semiconductor chip 10, a 

logical circuit system, a storage circuit system or those mixture 

circuit systems are formed. These circuit systems are formed by 

connecting several semiconductor elements formed to the side 

20 of main surface (elem en t form at ion face) 1 0 A of semi conductor 

chip 10 through the electric conductors. 

Several e~ternal terminals (bonding pad) 11 arranged 

along each side of semiconductor chip 10 are _arranged on main 

surface lOA of above semiconductor chip 10. Each of this 

25 several external terminals 11 are formed to the top layer of 
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electric conductor layers formed on the main surface of the 

semiconductor substrate, and are made of for example, 

aluminum (Al) film or an aluminum alloy film. And, each of 

several external terminals 11 are electrically connected to 

5 circuit systems formed to semiconductor chip 10. 

A great part of above several electrode pads 2 for bump 

connection are arranged in the chip mount area of the main 

surface of base substrate 1. Other (remainder) electrode pads 2 

for bump connection are· arranged to the peripheral area that 

10 surrounds the periphery of the chip mount area of the main 

surface of base substrate 1. Several bump electrodes 15 

arranged to the side of the back of base substrate 1 fix on the 

back of each of these several electrode pads 2 for bump 

connection through connection holes 6 formed in base substrate 

15 1, and they .are connected electrica-lly and m·echanically.· And,, 

in this embodiment, the plane shape of electrode pads 2 for 

bump connection are formed in the circle-form. 

As it is shown in Fig. 2, Fig. 3 and Fig. 4, each of said 

electrode pads 4 for wire connection are arranged to the 

20 peripheral area of main surface of base substrate 1 and are 

arranged along each side of semiconductor chip 10. Each of 

electrode pads 4 for wire connection are electrically connected 

to each of several external terminals 11 arranged on main face 

lOA of semiconductor chip 10 through wires 13. For example, 

25 the Au wires are used as wires 13. Wires 13 are connected by 
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the method of bonding that used an ultrasonic in combination 

with thermo compression bonding for example. 

Electric conductors 3 integrated with electrode pads 2 for 

bump connection arranged to the chip mount area of main 

5 surface of base substrate 1 exist and extend in the chip mount 

area and t.he peripheral area of main surface of base substrate 

1. And, electric conductors 3 integrated with electrode pads 2 

for bump connection arranged to the peripheral area of main 

surface of base substrate 1 exist and extend in the peripheral 

10 area of main surface of base substrate 1. That is, in the 

peripheral area of main surface of base substrate 1, electric 

conductors 8 are arranged to the area between semiconductor 

c _h i_p 1 an d e 1 e ctr ode p a d s 4 for w ire conn e ct ion . 

Above semiconductor chip 10, electric conductors 3, 

15 electrode· pads 4 for wire connection ·and-wires ·13, etc. are 

sealed in resin sealing body 14. Resin sealing body 14 is formed 

in the resin of an epoxy system to which for example, phenol 

system hardener, silicone rubber and a filler were added for 

the purpose of planning a lower stress. Resin sealing body 14 is 

20 formed by the method of a transfer mold suitable for the mass 

production. The transfer molding method uses a molded die 

assembly with a pot, a runner, a gate, a cavity, etc .. And it is a 

method of injecting a resin in the cavity through a runner and 

a gate from the pot and forming a resin sealing body. 

25 Each of electric conductors 5 for plating is arranged 
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outside electrode pads 4 for wire connection in the peripheral 

area of 1 surface of base substrate 1. Each of these electric 

conductors 5 for plating are arranged along each side of 

semiconductor chip 10. A part of electric conductors 5 for 

5 plating are arranged to the inside of resin sealing body 14, and 

other parts are arranged to the outside of the resin sealing 

body. 

As it is shown in Fig. 2, Fig. 3 and Fig. 5, in.sulation 

layers 9 are arranged to the over surface of each of several 

10 electrode pads 2 for bump connection arranged to the chip 

mount area of main surface of above base substrate 1. These 

insulation layers 9 are divided and arranged for every electrode 

pads 2 for bump connection in the chip mount area of main 

surface of base substrate 1. Insulation layers 9 are divided into 

15 s-everal part so that it is scattered in t·he clrip mount area of 

main surface of base substrate 1. That is, the semiconductor 

device of this embodiment divides insulation layers 9 into 

several parts in the chip mount area of main surface of base 

substrate 1 and arranges this divided insulation layer 9 on 

20 e 1 e c trod e p a d s 2 for bu mp c on n e c ti o n . An d , th e p la n e sh a p e of 

insulation layer 9 arranged on electrode pads 2 for bump 

connection in the embodiment is formed in the circle-form. 

On the over surface of each of electric conductors 5 for 

plating arranged to the peripheral area of one surface of above 

25 base ·substrate 1, insulation layers 9 are arranged. These 
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insulation layers 9 exist and extend along each side of base 

substrate 1 and are divided into every side of base substrate 1. 

Insulation layers 9 are divided into several to dot in the 

peripheral area of base substrate 1. That is, the semiconductor 

5 device of this embodiment divides insulation layer 9 into 

several in the peripheral area of one surface of base substrate 

1 and is arranging these insulation layers 9 on electric 

conductors 5 for plating. 

The part of insulation layers 9 arranged on above electric 

10 conductors 5 for plating are arr_anged to the inside of re.sin 

sealing body 1~, and other parts are arranged outside resin 

sealing body 14. That is, insulation layers 9 lie between 

electric conductors 5 for plating and resin sealing body 14 .. 

As it is shown in Fig. 5 and Fig. 6, vent hole 7 ·is provided 

15 =.in the chip·mount area of above base= -substr.ate ·1.· Like· this, ·by 

providing vent hole 7 in the chip mount area of base substrate 

l, the out gas that occurs at the time of hardening of adhesive 

material 12 when applying adhesive material 12 on the chip 

mount area of one surface of base substrate 1 and mounting 

20 semiconductor chip 10 on it can be emitted to the outside. And, 

the steam that occurs in adhesive material 12 by the heat at 

the time of surface-mounting that mounts a semiconductor 

device on the surface of a mounting substrate or the heat at the 

time of a temperature cycle test that is an environmental test 

25 after product completion of a semiconductor device can be 
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emitted to the outside. 

On the chip mount area of main surface of above base 

substrate l, dam 8 that surrounds the periphery of vent hole 7 

is built. Dam 8 of this embodiment is composed of conduction 

5 film SA and insulation layers 9 arranged on the conduct"ion film 

SA. 

Above vent hole 7 is arranged to the position that 

deviated from center line P 1 of the X direction (ho.rizontal 

direction in the figure) of base substrate 1 and center line P2 

10 of the Y direction (vertical direction in the figure) of base 

substrate 1 as it is shown in Fig. 5. That is, vent hole 7 is. 

arranged to the position that deviated from the center of base 

substrate 1. In case a semiconductor device is looked at from 

the side of the back of base substrate 1, like this, the 

15 arrangement· to the; position that deviated from -the center o.f: 

base substrate 1 of vent hole 7 can clear a direction as an 

index. And, because a direction can be cleared as an index, 

vent hole 7 can be used as an index. 

Then. the frame structure that is used in the 

20 m an u fa c tu r in g p r o c es s of th e ab o v e s e m i c o n du c tor d e v ice is 

explained. 

While frame structure 20 is not limited to this, it is 

composed of the matrix frame structure that arranged 

unidirectionally several areas specified in for example, frame 

25 body 21 like the indication in Fig. 7(main part plan view).Film 
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base material lA is arranged in each area specified in frame 

body 21. Film base material lA of this embodiment prepares 

four(4) resin sealing areas 22. That is, film base material IA to 

form four(4) products in each area specified in frame body 21 is 

5 arranged. And, the electric conductor layer pattern that is 

shown in Fig. 5 to resin sealing area 22 is formed. 

Above frame body 21 is formed by doing manufacture of 

etching manufacture or press punching on a board material. 

The thing that comprises for example, the Cu system alloy 

10 materials is used as a board material. 

As it is shown in Fig. 7 and Fig. 8 (cross-sectional view cut 

at the position of the B-B line that is shown in Fig. 7), the 

above film base material lA is fixed to two(2) portions of 

adhesion area where parts of frame body 21 is opposed each 

15 othei:·by·using adhesive material. ·Slit 2·3 is, prepared i·n the 

adhesion area of each of frame body 21. This slit 23 puts a 

specified space on the longitudinal direction of frame structure 

20, and several are arranged. Like this, by preparing slit 23 in 

the adhesion area of frame body 21, because a stress by 

20 difference between the materials of frame body 21 and film base 

material lA'can be relieved, transformation of a warp, 

distortion, etc. of film base material lA can be suppressed. 

Then, a method of manufacturing above frame structure 20 

is explained by using Fig. 9 and Fig. 10 (main part cross-

25 sectional view to explain a manufacturing method). 
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First, as it is shown in Fig. 9-(A), film base material lA is 

prepared. Film base material lA is made of the insulation resin 

of for example, epoxy system or the insulation resin of a 

polyimide system. Then, as it is shown in Fig. 9-(B), adhesive 

5 material 30 is attached to the side of one surface of above film 

base material lA. It can be attached by a heat pressurization 

without using adhesive material 30. 

Then, while connection hole 6 is being formed to the bump 

connection area of above.film base material lA, as it is shown in 

10 Fig. 9-(C), and vent hole 7 is formed to the chip mount area of 

film base material lA, it is not being illustrated. Connection 

hole 6 and vent hole 7 are formed by for ex amp le, die assembly, 

laser manufacture, etc .. Then, as it is shown fn Fig. 9-(D), metal 

foil (the Cu foil for example) 31 is attached to the side of one 

· · · ·15 ··surface of above film base ·material lA through connection ., 

material 30. After attaching metal foil 31 to film base material 

lA, connection hole 6 and vent hole 7 can be formed by a die 

assembly or laser manufacture, etc. 

Then while electrode pads 2 for bump connection are forme<!_ 

20 on on e s u r fa c e of fi 1 m b as e m a t e ri a l l A, as p a t t e r n in g is do n e o n 

above metal foil 31 and is shown in Fig. 9-(E), and electric 

conductors 3 and electrode pads 4, electric conductors 5, etc. for 

plating for wire connection are formed, it is not being 

illustrated. That is, a electric conductor layer pattern is formed 

25 in this process. And, conduction film 8A that also surrounds the 
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periphery of vent hole 7 in the chip mount area of one surface 

of film base material lA is formed, it is not being illustrated also. 

Then as it is shown in Fig. 10-(F), photosensitive resin film 

32 of a uniform film thickness is formed to the whole surface on 

5 film base material lA including the above electric conductor 

1 ayer pattern. After a pp I yin g a photos ens it iv e resin, 

photosensitive resin film 32 is formed by the method of screen 

printing. Then, after doing baking processing, a photograph 

printing technique, that is, processing of photosensitive 

10 processing, development processing and cleaning, etc. are done, 

and as it is shown in Fig. 10-(G), insulation layer 9 of a specified 

pattern is formed. In this process, as it is shown in Fig. 5, 

i~s~lation layers 9. divided into several are arranged on the 

electric conductor layers. And, dam 8 that also comprises 

15 · insulation layers·9 arranged on conduction film SA·and this: 

conduction film SA in this process also is formed. In case 

insulation layers 9 are arranged to the whole surface on film base 

material lA, by difference between material characteristics 

such as film base material lA, electric conductor layers and 

20 insulation layers 9, it warps in base substrate 1, and 

transformation of a distortion, etc. arises. But by dividing and 

arranging insulation layers 9 like this embodiment, a 

deformation of base substrate 1 can be suppressed because that 

a stress by shrinkage of expansion and hardening of insulation 

25 layers 9 are relieved. 



.. 

-22-

Then, the plating layer (for example, the Au/Ni layer, the 

Au/Pd/Ni, Pd/Ni layer and the Sn/Ni layer, etc.) that is possible 

to be bonded is formed by the plating processing by the method 

of electrolytic plating is formed on the electric conductor layer 

5 which is not covered by said ins.ulation layers. The frame 

structure that is shown in Fig. 7 is formed after this by cutting 

film base material IA an individual piece and attaching it to the 

adhesion area of frame body 2I by using adhesive material 24 . . 
A transfer of film base mate rial lA in the manufacturing process 

10 (assembly process) of a semiconductor device improves, and 

formation of frame structure 20 that has film base material IA 

to the area specified in frame body 21 like this that attached film 

base material IA to the adhesion area of frame body 21 improves 

handling. 

15· ·.Then, a method of manufacturing the above se-miconductor. 

device is explained. 

First, frame structure 20 that is shown in Fig. 7 is 

prepared. Frame structure 20 has film base material lA in 

the area specified in frame body 21. Resin sealing area 22 is 

20 arranged to film base material lA, and the electric conductor 

layer pattern that is shown in Fig. 5 is formed to this resin 

sealing area 22. 

Then, a semiconductor chip 10 is mounted through adhesive 

material 12 on the chip mount area of main surface of above film 

25 base material 1 A, as it is shown in Fig. 11 ( m a in part cross -
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sectional view). Adhesive material 12 is supplied to the chip 

mount area of one surface of film substrate lA by the multi-point 

potting method. The heat curable insulation resin of for 

example, epoxy system or a polyimide system is used as adhesive 

5 material 12. And as an adhesive material 12, the thermoplastic 

insulation resin of for example, epoxy system or polyimide 

system is also fine. Out gas that occurs at the time of hardening 

of adhesive material 12 because vent hole 7 that is shown in Fig. 

6 is provided to the chip mount area of film base material lA in 

10 this process can be set free in the outside. And, the inflow tO vent 

hole 7 of adhesive material 12 because of building dam 8 that 

surrounds the periphery of vent hole 7 that is shown in Fig. 6 on 

the chip mount area of one surface of film base material 12 can 

·be stemmed and can be stopped. Therefore, the prevention of a 

15 • blockage·of vent hole 7 by adhesive materia·l 12 and the· goin·g 

round inwardly of adhesive material 12 to the side of the back 

of film base material lA can be prevented. And, even if it is 

mounted in the state that semiconductor chip IO tilted, and the 

film thickness of adhesive material 12 thins, semiconductor chip~ 

20 10 does not touch electrode pads 2 for bump connection because 

insulation layers 9 are arranged on electrode pads 2 for bump 

connection. And, even if it is mounted in the state that 

semiconductor chip IO tilted and the film thickness of adhesive 

material 12 thins, semiconductor chip IO touches insulation 

25 layers 9 and semiconductor chip 10 does not touch electric 



-24-

conductors 3 because it is supported by this insulation layers 9. 

Then, as it is shown in Fig. I2 (main part cross-sectional 

view), external terminal 11 of above semiconductor chip 10 and 

electrode pads 4 for wire connection of film comp on en t IA are 

5 e lee trically connected with wires I 3. The Au. wires ·are u·s e d as 

wires 13. 

Then, above frame structure 20 is set to a molding die 

assembly. As it is shown in Fig. 13 (main part cross-sectional 

view), resin sealing area 22, semiconductor chip 10, wires 13, 

10 etc. of film base material IA are arranged in cavity 36 that is 

formed in upper die 35A and lower die 35B of a molding die 

assembly. As it is shown in Fig. 14 (main part cross-sectional 

view), the molding die assembly prep ares sub-runner (trunk 

runner) 37 and protrusion 38, and further, it is not being 

15 illustrated, each of an inflow gate·, the mai·n runner•(ma·i"n. 

runner) and a pot are arranged. The pot is connected to cavity 

36 through each of the main runner, sub-runner 3 7 and an inflow 

gate. 

The lower die 35B of the above molding die assembly has 

20 step p e d portion 3 9 in which fr am e body 2 I of fr am e st r u ct u re 2 0 

is installed and stepped portion 40 in which film base material 

IA is installed. That is, frame body 21 of frame structure 20 is 

installed in stepped portion 39 of lower die 35B, and film base 

material IA of frame structure 20 is installed in stepped portion 

25 40 of lower die 35B. Vertical matching of upper die 35A and lower 
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die 35B is done in the structure of frame body 21· adhesive 

material 24· film base material IA. 

While it is not being in detail illustrated, above sub· 

runner 37 crosses stepped portion 39 in which frame body 21 of 

5 frame structure 20 is installed and stepped portion 40 in which 

film base material lA is installed and exists from the outside of 

frame structure 20 to inside of it and connects to the cavity 36 

through the inflow gate. The above main runner exists and 

extends along the longitudinal direction of frame structure 20 

10 outside of it and connects to the one end of said sub-runner 37 

withdrawn outside frame structure 20. And, protrusion 38 is 

provided for ease cutting of a resin stiffened in the inside of 

sub-runner 37. This protrusion 38 is positioned on the area of the 

stepped portion that is formed in frame.body 21 of frame 

· 15 struc.ture 20· and film base material IA. ·1 : : : 

Then a resin tablet is pu_t into the above pot. This resin 

tablet is pressurized in the plunger of transfer mold equipment, 

and a resin is supplied in cavity 36 through each of the main 

runner, sub-runner 37 and an inflow gate from the pot. Thus,_ 

20 resin sealing body 14 is formed. After this, frame structure 20 

is taken out from the molding die assembly. The state of frame 

structure 20 unloaded from a molded die assembly is shown in 

Fig. 15 (main part plan view). In Fig. 15, code 41 is a sub-runner 

resin stiffened in sub-runner 37 of a molding die assembly, and 

25 code 42 is main-runner resin 42 stiffened in the inside of 
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main-runner of a molding die assembly. Main-runner resin 42 is 

existing along the longitudinal direction of frame structure 20. 

Sub-runner resin 41 is existing from the outside of frame body 

21 to the inside of it. And Fig. 14 shows a cross-sectional view 

5 at the position of the C-C line that is shown in Fig. 15. 

Then, sub-runner stiffened resin 41 and main runner 

stiffened resin 42 that is in the outside above frame body 21 are 

rem o v e d . Sub -r u n n er r es in 4 1 th a t is in th e inside o Labove fr am e 

body 21is left. This state is shown in Fig. 16 (main part plan 

10 view). 

Then, as it is shown in Fig. 17, bump electrodes 15 are 

connected to the back of electro·de pads 2 for bump connection 

passing through connection holes 6 formed in film base material 

IA. Bump electrodes 15 are supplied by carrying ball on the 

·15' - substrate for .example, and .is conne-c·ted.b.y melting in the· 

infrared ray reflow, etc .. A transfer state after forming bump 

electrodes 15 is shown in Fig. 18 (outline structure figure). 

In case frame structure 20 is stacked to the several steps, a space 

between frame structure 20 of an upper step and a lower step ca~ 

20 be secured in sub-runner stiffened resin 41 provided in frame 

structure 20 of an upper step. Therefore, bump electrodes 15 of 

a semiconductor device manufactured in frame structure 20 of a 

lower step can be protected. Because it can carry in the state that 

frame structure 20 was stacked to the several steps, a transfer 

25 of frame structure 20 improves. And, production rationality in 
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the manufacturing process of a semiconductor device improves. 

Then, the cutting to the specified shape (base substrate 

shape) of film base material lA almost completes a 

semiconductor device with base substrate 1 that comprises film 

5 base materials lA. The semiconductor device is shipped as a 

product after this. The semiconductor device shipped as a 

product is installed on the surface of printed circuit board. 

And, bump electrodes 15 can be connected in th.estate of an 

individual piece by cutting film base material IA after forming 

10 resin sealing body 14. 

And, plating processing can go in the step before forming 

insulation layers 9. In case plating processing is done in the step 

a~t~r forming insulation layers 9 like this embodiment, as it is 

shown in Fig. 19 (main part cross-sectional view), plating layers 

15 33-are formed on electrode pads 2 for bump c·onnection, electr.ic · · · · · 

conductors 3 and electrode pads 4 for wire connection arranged 

to the peripheral area of main surface of base substrate (film 

base material IA) 1 and to the back of electrode pads 2 for bump 

connection. That _is, plating layers 33 are not formed between ~ 

20 e I e c tr i c con du c to r 1 ayers an d ins u 1 a ti o n 1 a y er s 9 . I n case p la tin g 

processing is done in the step before forming insulation layers 

9, as it is shown in Fig. 20 (main part cross-sectional view), 

plating layers 33 are formed on the electrode pads 2 for bump 

connection , electric conductors 3, electrode pads 4 for wire 

25 c on n e c ti on , e I e ctr i c con du c tors 5 fo r p 1 a tin g arr an g e d to th e 
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periphery of the chip mount area of main surface of base 

substrate (film base material IA) l, and to the back of electrode 

pads 2 for bump connection. That is, plating layers 33 are formed 

between electric conductor layers and insulation layers 9. 

5 As it was explained above, according to this embodiment, 

the following effects are obtained. 

(l)By dividing and arranging insulation layers 9 on the 

electric conductor layers, because a stress by shrinkage of 

expansion and hardening of insulation layers 9 are relieved, 

10 transformation of a warp, distortion, etc. of base substrate (film 

base material lA) 1 can be suppressed. 

- 15. 

And, because a deformation of base substrate 1 can be 

suppressed, the yield in the manufacturing process of a 

semiconductor device improves. 

'. 

(2)By building dam 8 that surrounds the periphery of vent 

hole 7, the inflow to vent hole 7 of adhesive material 12 can be 

stemmed and can be stopped. As a result the prevention of a 

blockage of vent hole 7 by adhesive material 12 and the going_ 

20 round inwardly of adhesive material 12 to the side of the back 

of film base material IA can be prevented. 

(3)In case a semiconductor device is looked at from the side 

of the back of base substrate l, the arrangement of vent hole 7 

to the position that deviated from the center of base substrate 

25 1 can clear a direction as an index. 
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(4)By forming insulation layers 9 by the method of 

printing, low cost of a semiconductor device can be planned as 

compared with a case that insulation layers 9 formed to the 

sheet-form is attached and is formed,. 

And production rationality of a semiconductor device 

improves because the pattern shape of insulation layers 9 can be 

set at freedom. 

(5)By using frame structure 20 that film base material lA 

was arranged in the area specified in frame body 21, a transfer 

10 of film base material lA in the manufacturing process of a 

semiconductor device improves, and handling of the 

manufacturing of a semiconductor device improves. 

(6) An alien substance that occurs at the time of sealing a~d 

·cutting can be reduced by the formation of resin sealing body 14 

15 in the transfer··molding method using a molding!·die· assembly 

with stepped portion 39 that frame body 21 of frame structure 20 

is installed and stepped portion 40 that film base material lA of 

frame structure 20 is installed in a sub-runner path, because the 

resin burr that adheres to film base material IA and frame bodt 

20 21 can be prevented. 

(7)In the state that there is runner resin 41 in frame body 

21 of frame structure 20, bump electrodes 15 are connected. In 

case from this, frame structure 20 is stacked to the multisteps, 

a protection can be done for bump electrodes 15 of a 

25 semiconductor device formed in frame structure 20 of a lower 
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position because of the sub-runner resin 41 that is in frame 

structure 20 of an upper position can keep a space between frame 

structure 20 of an upper case and frame structure 20 of a lower 

position. Therefore, a transfer of frame structure 20 improves 

5 because it can carry in the state that frame structure 20 was 

stacked to the multisteps. And, production rationality in the 

manufacturing process of a semiconductor device improves. 

(8)Because insulation layers 9 are arranged Qn electrode . 
pads 2 for bump connection, when intercalating adhesive 

10 material 12 on the chip mount area of main surface of base 

substrate (film base material lA) 1 and mounting semiconductor 

chip 10, even if it is mounted in the state that semiconductor chip 

10 tilted, and the film thickness of adhesive material 12 thins, 

semiconductor chip 10 does not touch electrode pads 2 for bump 

15 connection. T-herefore, a short circuit with electrode·pads-2 for 

bump connection and semiconductor chip 10 is prevented, that 

is, a short circuit with electric conductor layers and 

semiconductor chip 10 can be also prevented. 

And, even if it is mounted in the state that semiconductor 

20 chip 10 tilted, and the film thickness of adhesive material 12 

thins, semiconductor chip 10 touches insulation layers 9 and 

supports it by this insulation layers 9. As a result, a short circuit 

with electric conductors 3 and semiconductor chip 10 is 

prevented, that is, a short circuit with electric conductor layers 

25 a n d s e m i co n du c tor chip 1 0 c a n b e p rev en t e d . 
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(9) Transformation of a warp, distortion, etc. of film base 

material lA can be suppressed by preparing slit 23 in the 

adhesion area of frame body 21, because a stress by difference 

between the materials of frame body 21 and film base material 

5 lA can be reduced. 

And, while in the above embodiment, an example of forming 

in s u 1 a ti on 1 ayers 9 on ·e 1 e c tr o de p ads 2 for bum p c on n e ct ion in 

th e chip mount a r e a of base s u b st rate 1 w as exp 1 a i.n e d , 

insulation layers 9 can b·e formed on electric conductors 3. And, 

10 insulation layers 9 can be formed on electrode pads 2 for bump 

connection and on electric conductors 3. In case of these, when 

intercalating adhesive material 12 on the chip mount area of 

main surface of base substrate (film base material lA) 1 and 

mounting semiconductor chip 10, likewise with the above 

· · 15 embo.diment, even if it is mounted in th'e state· t·h·at · · 

semiconductor chip 10 tilted, and the film thickness of adhesive 

material 12 thins, a short circuit with electrode pads 2 for bump 

connection and an electric conductors 3 can be prevented, that 

is, a short circuit with electric conductor layers and 

20 semiconductor chip 10 can be prevented. 

And, as it is shown in Fig. 21 (main part cross-sectional 

view of a semiconductor device) and Fig. 22 (plan view of a base 

substrate), insulation layers 9 can be divided into several on 

base substrate 1 to arrange insulation layers 9 on electric 

25 co n du c tors 3 th a t w as th e p er i p h e r a 1 a re a of m a in s u r fa c e of b as e 



~- .. ----;--·-~-. _,.. .......... :'"~-. 
'-'. 

-32-

substrate 1 and was formed to the area between semiconductor 

chip 10 and electrode pads 4 for wire connection. In this case, 

because wires 13 do not touch to electric conductors 3, a short 

circuit with other e lee tric conductors 3 that adjoin e lee tric 

5 conductors 3 electrically connected to wires 13 and these wire 13 

can be prevented, that is, electr{c conductor layers and wires 13 

can be prevented from short-circuiting. 

And, as it is shown in Fig. 23 (plan view of a bas.e substrate) 

and Fig. 24 (main part c·ross-sectional view of a semiconductor 

10 device), insulation layers 9 are divided into every electric 

conductor layers on base substrate 1. And then, insulation layers 

9 can be formed to all areas of electric conductor layers 

(electrode pads 2 for bump connection, electric conductors 3 and 

electric conductors 5 for plating) except electrode pads 4 for wire 

15 connection. In ·this case, even if a conductiv-e foreign· material 

adheres between electric conductor layers in the manufacturing 

process of a semiconductor device, a short circuit between 

electric conductor layers can be prevented because a conductive 

foreign material does not touch a electric conductor layers. 

20 And, as it is shown in Fig. 25 (plan view of a base substrate) 

insulation layers 9 can be divided into several on base substrate 

1, and this divided insulation layers 9 can be arranged on the 

electric conductor layers. As for each of several insulation 

layers 9, a plane is formed in the square-form, a specified space 

25 is put, and a matrix-form arranges it. 
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And, as it is shown in Fig. 26 (plan view of a base 

substrate), insulation layers 9 can be divided into several on 

base substrate I, and this divided insulation layers 9 can be 

arranged on the electric conductor layers. Each of several 

5 insulation layers 9 is formed to the long plate form and is 

radially arranged in the state that a specified space was put. 

And, even though a spherical bump electrode 15 was 

explained as an example electrode that is arranged to the side . 
of the back of base substrate 1 while in the above embodiment, 

10 as an electrode of this invention, a protruding portion electrode 

like a stud bump or even electrode that is formed by the method 

of ball bonding can be used. 

While this invention was concretely explained on the basis 

of the above embodiment, this invention is not limited to the 

-15 ... above 'embodiment-only, and it is p.ossible to ·c-hange-it·var.iously .. 
in the range that does not deviate from the gist of the invention. 

If the effect that is obtained by a representative in the 

invention that is disclosed in this application is easil.Y explained 

as follows. 

20 In the semiconductor device with the base substrate that 

comprises of flexible films, a deformation (warp and distortion) 

of a base substrate can be suppressed. 

In the semiconductor device with the base substrate that 

comprises of flexible films, a deformation of a base substrate can 

25 be suppressed and a short circuit with the electric conductor of 
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a base substrate and a semiconductor chip can be prevented. 

In the semiconductor device with the base substrate that 

comprises of flexible films, a deformation of a base substrate can 

be suppressed and the electric conductor layers of a base 

5 substrate and wires can be prevented from short-circuiting . 

. J ••• ,. .. 
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C\aims: 

1. A method of manufacturing a semiconductor device comprising 
the steps of: 

(a) preparing a film base material having a first surface and 
a second surface that is opposed to said first surface, a 
plurality of electric conductors formed on said first surface; 

(bl mounting a plurality of semiconductor chips on said first 
surface of said film base material, each said semiconductor chip 
having a plurality of external terminals formed on its main 
surf ace; 

(c} electrically connecting between said external terminals 
and said electric conductors by means of wires, respectively; 

(d) sealing in every several semiconductor chips, said 
plurality of electric conductors and said wires by resin; 

(e) after said step of (d), cutting said film base material 
separated in said every several semiconductor chips, so as to 
complete said semiconductor devices. 

2. A method of manufacturing a semiconductor device according 
to claim 1, further comprising the step of: 

(f) between said step of (d) and {e), forming a plurality of 
bump electrodes on said second surface of said film base material. 

3. A method of manufacturing a semiconductor device according 
to claim 1, further comprising the step of: 

(g) after said step of (e), forming a plurality of ,bump 
electrodes on said second surface of said film base material. 

4. A method of manufacturing a semiconductor device comprising 
the steps of: 

(a) preparing a film base material having a first surface and 
a second surface that is opposed to said first surface, a 
plurality of electric conducto·rs formed on said first surface, a 
plurality of insulation layers over said electric conductors; 

(b) mounting a plurality of semiconductor chips on said fir~t 
surface of said film base material, each said semiconductor chip 
having a plurality of external terminals formed on its main 
surf ace; . 

(c) electrically connecting between said external terminals 
and said electric conductors by means of wires, respectively; 

{d) sealing in every several semiconductor chips, said 
plurality of electric conductors and said wires by resin; and 

(e) after said step of (d), cutting said film base material 
separated in said every several semiconductor chios, so as to 
complete said semiconductor devices, · 

wherein in said step (b), said semiconductor chips are mounted 
over said insulation layers so as to separating said insulation 
layers each other in a plane view and in an area on which said 
semiconductor chip is mounted. 
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5. A method of manufacturing a semiconductor device according 
to claim 4, further comprising the step of: 

(fl between said step of (d) and (e), forming a plurality of 
bump electrodes on said second surface of said film base material. 

6. A method of manufacturing a semiconductor device according 
to claim 4, further comprising the step of: 

(g) after said step of (e), forming a plurality of bump 
electrodes on ·said second surface of said film base material. 


