SPECI FI CATI ON
and it's manufacturi ng net hod
invention relates to the technique that is applied for

A ARVOX PN N

[rs

+
¢
T3

10

25

TITLE OF THE | NVENTION . Seni conduct or
BACKGROUNG_OE THE | NVENTION 5

i

Semiconductor device and its manufacturing method
BACKGROUNG OF THE INVENTION

This invention relates to the technique that is applied for
a semiconductor device, especially for a semiconductor device
with the base substrate that comprises flexible films.

As suitable semiconductor device for high-pin-count
package, the semiconductor €quipment of the BGA(BALL GRID

’
ARRAY) structurelhas been developed. This semiconductor
device of the BGA structure mounts a semiconductor chip on a
chip mount area of a main surface 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
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 connection are arranged in a peripheral area that

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, fix and connect to the

electrode pads for bump connection electrically and

1 THIS SHEET HAS BEEN |

REPLACED




a sem conductor device, especially for a sem conductor device wth the
base substrate that conprises flexible filns. As suitable

sem conduct or devi ce for high-pin-count package, the sem conductor

equi prent of the BGA(BALL GRID 10 ARRAY) structure—-has- been-devel oped.
Thi s sem conduct or device of the BGA structure nounts a sem conduct or
chip on a chip nount area of a main surfaesseés BagR.subst rate by

usi ng adhesive material and has several bgﬁﬁ@l} ﬁ[ﬂ% F;osi i oned
e i n

in an array to the side of the back that is op
The above semiconductor chip comp/{'ises the structure

a
NA

i

mechanically.

mainly of the semiconductor substrate that includes for
example, monocrystal silicon. To the semiconductor 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 electrode pads formed on the surface of the printed circuit
“board.

And, it is stated in for example, the NIKKEI electronics
(number on February 28, 1994, from the 111th page to the
117th page) of NIKKEI BP company publication about the

25 semiconductor device of the above BGA structure.
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15 surface of a base substrate.
of the rigid resin substrate that is inpregnated glass fiber with for

exanpl e, an
El ectrode

epoxy resin, a polyimde resin, naleimde resin, etc.

pads for wire connection are arranged in_a perlphefal_ggga

that 20 surrounds the periphery of the chip nount area of the main
surface of the base substrate. And, several electrode p@g§m£ghsB Re %%B T

connection are arranged in the back of the base ub
el ectrodes conprise the solder materials of for ex M
fix and connect to the

conposition,

10

15

20
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SUMMARY OF THE INVENTION

The semiconductor device of the BG'/A structure using a
flexible film as a base substrate has been developed in recent
years. The semiconductor device of this BGA structure can plan
to make it thinner type, to make it high-pin-count package and
to minlaturize 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

/
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.
Then, the metal foil that comprises of for example, copper (Cu)
is attached to the one-sided surface of a flexible film through
an adhesive 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

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

in the step before forming an insulation layer. The plating

The above base substrate is nade

RIS SHEET HAS
; RETLACED

nr"r'
| 55931




25 electrode pads for bunp connection electrically and _ _
-2- mechani cal | y. The_above sem conductor chip conprises

the structure
This Sheet Has Been R,
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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 formed to almost
all areas of the one-sided surface of the flexible film containing

/

10 electric conductorllayers 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 process) of a semiconductor
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 main factor that the thermal expansion coefficient and the

"hardening shrinkage rate of an insulation layer are large. But
in case an insulation layer is not formed, the following
problems arise.

(1)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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mai nl y.of the sem conductor substrate that includes for exanpl e,
nonocrystal SiTicon—Fe-t-he.sem conductor chip, a 5 logical circuit

system a storage circuit systemor those m xture circuit systens are
f or med. Andhmm&uq;g$eexternal term nal s (bondi ng pad) are allocated to
f aced formati on face) of the sem conductor chip.

the main surl{¥pe ey

These exteréﬁﬁ@@ﬁﬁ ﬁ hal s are electrically connected to el ectrode pads
for wire 1 ! jilar ranged on the main surface of the base substrate
t hrough wires. The above sem conductor chip, the wires, the

el ectrode

Therefore, when mounting a semiconductor chip through the
adhesive insulation material to the chip/’mount area of 2 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 a}'/ranged to the side of the back of a base

10 substrate are conr;ected 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 substrate are integrated 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
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pads for wire connection, etc. are sealed in the resin sealing body
formed on the nmain surface of the base substrate. The 15 resin sealing

body is forned by the nethod of a transfer nold whichis suitable for

t he mass producti on.
structure conposed like this is nounted on the surf
circuit board % HE w

20

el ectrode pads formed on the surface of the printed ci

10

15

20

25

The semi conductor device tht?? B laced

wires and these wires sometimes cross themselves. In case it

by the nelting connection of the bunmp

sufficiently has the height of a wire con,"flection, it is no
problem. However, there is some possibility of causation of a
short circuit with wires and other electric conductors, when
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 oth/er electric conductors also arise.

It is an objec;t 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 pr.ovide a
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.

It is another object of the present invention to provide 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-

circuiting.
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And, it is stated in for exanple, the N KKEI el ectronics (nunber on

February 28, 1994, fromthe 111th page to the 117t h page) of N KKEI BP
conpany publication about the 25 sem conduetor—devi-ce-of- the.above BGA
structure. - 3-
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These and other objects, features and advantages of the
invention will become more apparent upd[n a reading of the
following description and appended drawings.

Summary of the invention disclosed in this application is

5 explained as follows.

(1)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 inslulation 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 electric conductor
layers in a chip mount area of a main surface of a base
substrate that comprises flexible films and mounted a
semiconductor chip by using an adhesive material on the ébove
chip mount area of a main surface of a base substrate. And

20 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.

(3) Semiconductor device that arranged a semiconductor

25 chip in a chip mount area of a main surface of base substrate
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SUMVARY OF THE | NVENTI ON The sem conductor device of the BGA
structure using a flexible filmas a base substrate has been devel oped
in recent years. The sem conductor device of this BGA structure can

plan 5 to make it thinner type, 'to make it high-pin-count package and
to miniaturize it conparing mnﬂhsam&eﬁamﬁm Gtar device using arigid

resin substrate as a base substr these llnventors, etc.
have found the follow ng proble sem conduct or
equi pment using a flexible film
being made of flexible film by using an adhesive material.
Electrode pads for wire connection formgld in a peripheral area

that surrounds said chip mount area. Electric conductors being

arranged between said semiconductor chip and said electrode

()}

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 electric 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 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

25 Fig. 1 is the plan view of a semiconductor device that is
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10 substrate. The base substrate that conprises flexible films

S generally made in the follow ng process. First, a connection

hole is formed to the” bunp~connection area of aflexible film _ Then,

the netal foil that corrprlses of for exanple, copper (Cu) 15 is attached
to the one-si Hemﬁhsaumea;@g, gflexible filmthrough an adhesi ve

mat eri al . Then uctor | ayers that conpri se el ectrode pads
for bunp conne Eggg&iﬂg@[@gtrl c conductor, an electrode pad for wire
connection and an conductor for plating etc. is formed by
doing patterning to the

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;

5 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
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;
15 Fig. 9 is a main part cross-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;
Fig. 12 is a main part cross-sectional view to explain a
method of manufacturing the above semiconductor device.
Fig. 13 is a main part cross-sectional view to expl'ain a
method of manufacturing the above semiconductor device.

25 Fig. 14 is 2 main cross-sectional view to explain a method

THIS SHEET HAS BEEN
REPLACED




20 metal foil. Then, the insulation |ayer that protects the electric
conductor layer is formed. Then, processing of plating to forma

plating layer to the el ectrode pad for bunp connection and wire . .. .
connection is done. Plating processing is done by the method of _

el ectrolytic plating. This plating processing is soneti %?Sl%&@ﬁs}}e%?}{epiapedt he

wep pefore forming an fnaulation Layer- The plaries AN

of manufacturing the above semiconductor device.
Fig. 15 is a main part plan view to/explain a method of
manufacturing the above semiconductor device.
Fig. 16 is a main part plan view to explain a method of
O manufacturing the above semiconductor device;
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 frartll.e structure was stacked to the multisteps;
10 Fig. 19 is a rr;ain 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
embodiment of this invention.

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.

20 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 TFig. 23.

10




-4- | ayer is fornmed on for exanple, gold (Au)/ nickel (N) filmor

the gol d(Au)/ palladium (Pd)/nickel (Ni) film The above
insulation layer is formed by foll ow ng process " for exanmple. First,
photosensitive resin filmis formed to the—5 one-Sided surface of a
flexible film Then, after doing baJlgAisnS%,eetHaSBeenlgr ocessing, by using a

S [T

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

the third formation example of a semicop(ductor 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 applyiné 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 1s a plan view of a semiconductor device that is one
15 embodiment of this invention. Fig. 2 shows an enlarged
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 ﬁlan view of a state that a resin
sealing body was removed. Fig. 5 is a plan view of a base
20 substrate. Fig. 6 is an enlarged sectional view of an essential
" part of the above semiconductor device.
As it is shown in Fig. 1, 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

1 THIS SHEET HAS BEEN
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processi ng of photosensitive processing, devel opnment processing and

cl eaning are done. The insulation |ayer is forned to al nost all areas
of the one-sided surface -of-the-f+exi-ble filmcontaining 10 electric
conductor | ayers exce rode_pads for wire connection. That is,
insul ation |ayers are PopifEda ireaRampedd 4 | areas of the one-sided
surface of the flexiblﬂ ﬁ Iq re, the warp and distortion, etc.
arise in the base subst deformati on of a base substrate

causes a transfer trouble in the 15 nmanufacturing process (assenbly
process) of a sem conduct or device. And, this deformation of a base

substrate become\@d several bump electrodes 15 are positioned in an array to
the side of the back that is opposed to t/he 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 semiconductor

7

chip. 7

10 The plane shape of above base substtéte 1 is formed in the
square-form. This base substrate 1 is made of flexible film that
comprises the insulation resins of for example, epoxy system or
the insulation resin of a polyimide system. Base substrate 1 is
set at the thickness of 50 micron [ # M ] of for example.

15 ‘ ’i‘he electric conductor layers tha.t. cor-npris; 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 1. Several electrode pads 2 for bump connection and

20 . electrode pads 4 for wire connection are provided, and several
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 1. Electrode
pads 2 for bump connection are integrated with electrode pads

25 4 for wire connection through electric conductors 3 and are

12 THIS SHEET HAS BEEN
REPLACED




cause that in the process that nmounts a sem conductor chip, the

wetting performance of an adhesive material is deteriorated. As
for a defermation-of-the -above base substrate, it is the 20 main factor
that the thermal expansion coefficient and the har deni ng shri nkage
rate of?.ﬁ ' lation | ayer are |arge. But I n case an insulation |ayer
i s not I.¢ _,.‘“f"@vm ng probl ems ari se. (1) El ect r ode
pads for |l Jgon are arranged to the 25 chip nount area of a main
surface |trate.

electrically connected each other. Electric conductors & for
plating are integrated with electrode pa,('ls 4 for wire connection
and are electrically connected each other. Electrode pad 2 for
bump connection, electric conductors 3 , electrode pads 4 for
9 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 materials. These
electrode pads 2 fc}; bump connection and electric conductors 3,
10 electrode pads 4 f;Jr wire connection and electric conductors 5
for plating are set at the thickness of 18 micron [« Ms] for
example.
The plane shape of above semiconductor chip 10 is formed
in the square-form. This semiconductor chip 10 becomes
16, structure mainly of the semiconductor substrate that 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 (element formation face) 10A of semiconductor
" chip 10 through the electric conductors.
Several external terminals (bonding pad) 11 arranged
along each side of semiconductor chip 10 aré__arr__anged on main
surface 10A of above semiconductor chip 10. Each of this

25 several external terminals 11 are formed to the top layer of
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-5 - Therefore, when nmounting a sem conductor chip through the
adhesive insulation material to the chip nount area of a main surface
of the base substrate, it is difficult to control the -—— ——"—""

This Sheet Has Been Replaced
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electric conductor layers formed on the main surface of the

semiconductor substrate, and are made of"f for example,

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

several external terminals 11 are electrically connected to
d 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 connectio}ln 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 blase substrate 1 fix on the
ba_ck of each of these several electrode pads 2 for bump
connection through connection holes 6 formed in base substrate

16 1, and they are connected electrically and mechanically.  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
10A of semiconductor chip 10 through wires 13. For example,

25 the Au wires are used as wires 13. Wires 13 are connected by

14




t hi ckness of an adhesive material. And, because a 5 sem conductor chip

touches el ectrode pads for bunp connecti on, a short circuit arises
bet ween t hem (2) El ect rode pads—for- bunp—Tonnecti on are arranged
to the chip nount area of the main surface of the base substrate.

Bunp el ectrodes arranged to the sidéh§fheetflss BospReplseeda base 10 substrate
are connected to these el ectrode pads}| 1| jal connection through
connection holes formed in the chip 1 ]

of a base substrate.
That is, bunp electrodes are arranged in the area under a
sem conduct or chi p.

the method of bonding that used an ultrasonic in combination

—

with thermo compression bonding for exémple.
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 the 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 su’g,strate 1 exist and extend in the peripheral

10 area of main surfa'ce of base substrate 1. That is, in the
peripheral area of main surface of base substrate 1, electric
conductors 3 are arranged to the area between semiconductor
chip 1 and electrode pads 4 for wire connection.

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

15 THIS SHEET HAS BEEN
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The electrode pads for bunp connection arranged to the 15 chip nount area

of the above base substrate are integrated and are electrically
connect ed t hr ough- electrie-conductors to the el ectrode pads for wire
connection arr dto_th pheral area that surrounds the

peri phery of t fm; a of the mai n surface of a base
substrate. That [k J?* l rlpheral 20 area of the main surface of the
base substrate, N conductors are arranged to the area between a
sem conduct or chip and el ectrode pads for wire connection. Therefore,
when

outside electrode pads 4 for wire connection in the peripheral
area of 1 surface of base substrate 1. Ea/ch 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, insulation
layers 9 are arran;g/ed to the over surface of each of several
10 electrode pads 2 f;r 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 several part so that it is scattered in the chip 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 electrode pads 2 for bump connection. And, the plane shape 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
platjng arranged to the peripheral area of one surface of above

25 base substrate 1, insulation layers 9 are arranged. These
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connecting the external termnals of a sem conductor chip and pads for
wire connection with wires, other electric conductors 25—that adjoin__ _
el ectric conductors electrically connected to the _

- 6- wires and these wires sometimes cross themselmeSheet s B35 Ropid:

T

insulation layers 9 exist and extend along each side of base
substrate 1 and are divided into every si'/de 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 ir/xfsulation layers 9 arranged on above electric
10 conductors 5 for piating are arranged to the inside of resin
sealing body 14, 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
16 : . in the chip mount area of above base .substrate-1. Like this, by
providing vent hole 7 in the chip mount area of base substrate
1, 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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sufficiently has the height of a wre connection, it is no probl em
However, there is sone possibility of causation of a short circuit
with wires and other electric conductors, when 5 wres and other electric
conductors do not becone parallel at t he—corner—ofa-sem-conduct or
chip. And, it has possibility that in case wires and other electric
conductors cross each other on t he S|déﬂ®ﬁm@ﬂ§sﬂﬂnﬂ Igoaids for wre

connection, a short circuit with wires a ri c conductors
al so arise. 10 It is an object of the tion to provide

a

emitted to the outside.

On the chip mount area of main suxflface of above base
substrate 1, dam 8 that surrounds the periphery of vent hole 7
is built. Dam 8 of this embodiment is composed of conduction

5 film 8A and insulation layers 9 arranged on the conduction film
8A.

e

Above vent hole 7 is arranged to the position that
deviated from center line P1 of the X direction (horizontal
direction in the figure) of base substrate 1 and center line P2

v

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 of :
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 manufacturing process of the above semiconductor device 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

R
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technique that is possible to suppress a deformation (warp and

distortion) of a base substrate in the sem conductor device with t he
base substrate that conprises flexible filns. It is another

obj ect of the present invention to provide a 15 technique that is

possi ble to suppress a deformation of a base substrate in the

sem conduct or device wth the base substrate that conprises flexible
films and to prevent a short circuit with the el ectric conductors of
t he base substrate and the sem conductor chip. 20 It is

anot her object of the present invention to provide a

base material 1A is arranged in each area specified in frame
body 21. Film base material 1A of this erﬁbodiment prepares
four(4) resin sealing areas 22. That is, film base material 1A 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 con:prises 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 1A is fixed to two(2) portions of
adhesion area where parts of frame body 21 is opposed each

15 other by using adhesive material. Slit 23 is:prepared in 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 1A can be relieved, transformation of a warp,
distortion, etc. of film base material 1A 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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technique, in the sem conductor device with the base substrate t hat
conprises of flexible filnms, that is possible to suppress a

deformati on of a base substrate and to prevent the electric conduct or
| ayer of a base substrate and wires fromshort- 25 circuiting.

First, as it is shown in Fig. 9-(4), film base material 1A is
. . . / . . :
prepared. Film base material 1A 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

(S]]

material 30 is attached to the side of one surface of above film
base material 1A. 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 gbove film base material 1A, as it is shown in
y
10 Fig. 9-(C), and veﬁt hole 7 is formed to the chip mount area of
film base material 1A, it is not being illustrated. Connection
hole 6 and vent hole 7 are formed by for example, die assembly,
laser manufacture, etc.. Then, as it is shown in 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 1A through connection
material 30. After attaching metal foil 31 to film base material
1A, 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 formed
20 on one surface of film base material 14, as patterning is done on
above metal foil 31 and is shown in Fig. 9-(E), and electric
conductors 3 and electrode pads 4, electric conductors 5, ete. 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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- 7 - These and ot her objects, features and advantages of the

I nvention will becone nore apparent upon a reading of the fol |l ow ng
description and appended draw ngs. Summary of the invention
disclosed in this application is 5 expl ai ned as foll ows.

(1) Sem conduct or device that arranged el ectric conductor | ayers in a
mai n surface of a base substrate that conprises flexible filnms and

nount ed a sem conductor chip by using a

periphery of vent hole 7 in the chip mount area of one surface
of film base material 1A is formed, it is nol;/‘,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 1A including the above electric conductor
layer pattern. After applying a photosensitive 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, develo’pment processing and cleaning, etc. are done,
and as it is shown in Fig. 10-(Q), insulation layer 9 of a specified
pattern is formed. In this process, as it is shown in Fig. 5,
insulation layers 9'divided into several are arranged on the
electric conductor layvers. And, dam 8 that also comprises

15 - insulation layers 9 arranged on conduction film 8A-and this:
conduction film 84 in this process also is formed. In case
insulation layers 9 are arranged to the whole surface on film base
material 1A, by difference between material characteristics
such as film base material 1A, 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.
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adhesi ve material on the above main surface of a base 10 substrate. And

I nsul ation | ayers are portioned into bl ock construction on said

el ectric conductor layers of the main surface of the base substrate.

I nsul ation | ayers are portioned into bl ock construction for exanple,
every el ectric conductor | ayers. 15 (2) Sem conduct or devi ce
that arranged el ectric conductor | ayers in a chip nount area of a main
surface of a base substrate that conprises flexible films and nounted
a

Then, the plating layer (for example, the Au/Ni layer, the
Au/Pd/Ni, Pd/Nilayer and the Sn/Ni layeY, 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 insulation layers. The frame
structure that is shown in Fig. 7 is formed after this by cutting
film base material 1A an individual piece and attaching it to the
adhesion area of frame body 21 by using adhesive material 24.
Atransfer of film bf},se material 1A in the manufacturing process

10 (assembly process)’ of a semiconductor device improves, and
formation of frame structure 20 that has film base material 1A
tothe area specified in frame body 21 like this that attached film
base material 1A to the adhesion area of frame body 21 improves
handling.

15 - Then, a method of manufacturing the above semiconductor.
device is explained.

First, frame structure 20 that is shown in Fig. 7 is
prepared. Frame structure 20 has film base material 1A in
the area specified in frame body 21. Resin sealing area 22 is

20 arranged to film base material 1A, and the electric conductor
layer pattern that is shown in Fig. 5 is formed to this resin
sealing area 22.

Then, asemiconductor chip 10is mounted through adhesive

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

25 Dbase material 1A, as it is shown in Fig. 11 (main part cross-
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sem conductor chip by using an adhesive material on the above chip
nmount area of a main surface of a base substrate. And 20..insulation___

| ayers are portioned into block construction on said electric
conductor |l ayers of the main surface of the base S UbBHisrShgeEHas BBS Wegick PN

| ayers are portioned into block construction for exa
el ectric conductor | ayers. (3) Sem conductor de lmgﬂmjuaﬂ
arranged a sem conductor 25 chip in a chip nount area of i of

base substrate

sectional view). Adhesive material 12 is supplied to the chip
mount area of one surface of film substrat,e'l 1Aby themulti-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 thei,chip mount area of film base material 1A in
10 this process can belset freein t.he outside. And, the inflow tovent
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 material 12 and the going
round inwardly of adhesive material 12 to the side of the back
of film base material 1A can be prevented. And, even if it is
mounted in the state that semiconductor chip 10 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 10 tilted and the film thickness of adhesive
material 12 thins, semiconductor chip 10 touches insulation

25 layers 9 and semiconductor chip 10 does not touch electric
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bei ng made of flexible film by using an adhesive material.
pads for wire connection forned in -a-peripheral area
said chip nount area. Electric conductors being
semi conductor chip and sai d el ect r od@his Staet HRASlS,
area. External I

peri pher al

10

20

25

T

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

Then, as it is shown in Fig. 12 (mai//n part cross-sectional
view), external terminal 11 of above semiconductor chip 10 and

electrode pads 4 for wire connection of film component 1A are

electrically connected with wires 13. The Au wires are used 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 sealin’g area 22, semiconductor chip 10, wires 13,
etc. of film base rr;aterial 1A are arranged in cavity 36 that is
formed in upper die 35A and lower die 35B of a molding die
assembly. Asitisshownin Fig. 14 (main partcross-sectional
view), the molding die assembly prepares sub-runner (trunk
runner) 37 and protrusion 38, and further, it is not being
illustrated , each of an inflow gate, the main runner:(main.
runner) and a pot are arranged. The pot is connected to cavity
36 through each of the main runner, sub-runner 37 and an inflow
gate,

The lower die 35B of the above molding die assembly has
stepped portion 39 in which frame body 21 of frame structure 20
is installed and stepped portion 40 in which film base material
1A 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 1A of frame structure 20 is installed in stepped portion

40 of lower die 35B. Vertical matching of upper die 35A and lower

El ectrode

B that surrounds
arranged between said
yire connection in said

S,
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term nals of said sem conductor chip and said el ectrode pads for wire

connection are electrically connected through wres. And i nsul ation
| ayers are portioned i-nto bl ock construction on said electric
conduq«;u%]%ét 10 By neans of (1) nentioned above, as a stress by

2 gidon and hardening of an insulation filmis

contra Beeg Ropts
reli ev§§ﬂﬂgu l rifredd) on (warp and distortion) of a base substrate can
be sup ‘

: 11k By nmeans of (2) nentioned above, as a
sem conductor chip 15 does not touch electric conductor |ayers, when a
sem conduct or

die 35B is done in the structure of frame body 21- adhesive
material 24- film base material 14,  /
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 1A 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 Jongitudinal direction of frame structure 20

10 outside of it and c,onnects 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 - structure 20-and film base material 1A, : :

Then a resin tablet is put 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

25 I —
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chip is nounted on the chip nmount area of the main surface of t he base

substrate by using an adhesive nmaterial, a short circuit vm'th eI ectri C
conductor |ayers and a sem conductor chip can be prevented.”

By neans of (3) nentioned above, as wires do not touch TmsQ),

conductors, the electric conductor of a base substrate °° ?Pélsed
can be prevented from short-circuiting. BRI EF DESCRI

DRAW NGS

main-runner of a molding die assembly. Main-runner resin 42 1s

existing along the longitudina_l 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
removed. Sub-runner resin 41 thatisin the inside of above frame
body 21is left. Thi/; 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 electrode pads 2 for bump connection
passing thr;)ugh connection holes 6 formed in film base material
1A. Bump elec;rodes 15 are supplied by carrying ball on the

15 - substrate for example, and is connected. by 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, aspace
between frame structure 20 of an upper step and a lower step can

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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25 Fig. 1 is the plan view of a sem conductor device that is
- 9- one enbodi nent of this invention, Fig. 2 is an
enl arged sectional view cut at the position of

This Sheet Has Been Replaced
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the manufacturing process of a semiconductor device improves.

Then, the cutting to the specified/éhape (base substrate
shape) of film base material 1A almost completes a
semiconductor device with base substrate 1 that comprises film

5 base materials 1A. 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 the state of an
individual piece b;w; cutting film base material 1A after forming

10 resin sealing bod;r 14.

And, plating processing can go in the step before forming
insulation layers 9. In case plating processing is done in the step
after forming insulation layers 9 like this embodiment, as it 1s
shown in Fig. 19 (main part cross-sectional view), plating layers

15 833.are formed on electrode pads 2 for bump connection, electric - -
conductors 3 and electrode pads 4 for wire connection arranged
to the peripheral area of main surface of base substrate (film
base material 1A) 1 and to the back of electrode pads 2 for bump
connection. That is, plating layers 33 are not formed between a

20 electric conductor layers and insulation layers 9. In.case plating
processing is done in the step b_efore 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 connection, electric conductors 5 for plating arranged to the
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the A-Aline that is show in Fig. 1; Fig. 3 is the main part

enl arged sectional view of Fig. 2; 5 Fig. 4 is the plan view of a
state that the resin sealing body of the above sem conductor device
was renoved; Fig. 5is the plan view of a base substrate;

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

sem conduct or device; 10 Fig. 7 is the main part plan view of the
frame structure that is used in the manufacturing process of the above

sem conduct or devi ce;

periphery of the chip mount area of main surface of base
substrate (film base material 1A) 1, and t'/o 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.

(1)By dividing and arranging insulation layers 9 on the
electric conductor layers, because a stress by shrinkage of
expansion and har/gi-en-ing of insulation layers 9 are relieved,

10 transformation of'a warp, distortion, etc. of base substrate (film
base material 1A) 1 can be suppressed.

And, because a deformation of base substrate 1 can be
suppressed, the yield in the manufacturing process of a
semiconductor device improves.

-15. -

(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 1A can be prevented. .-

(8)In case a semiconductor device is looked at from the side
of the back of base substrate 1, 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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Fig. 8 is an enlarged sectional view cut at the position of the B-B

line that is shown in Fig. 7; 15 Fig. 9 1is a nain part
cross-sectional viewto explain! a met hod of manufacturing the above
frame structure; Fig.10 is a main part cross-sectional viewto
explain a met hod of manufacturing the above frame structure.

Fig. 11 is a main part cross-sectional viewto explain a 20 nethod of
manuf act uri ng the above sem conductor devi ce; Fig. 12 is a main

part cross-sectional viewto explain a

(4)By forming insulation layers 9 by the method of
printing, low cost of a semiconductor de/vice can be planned as
compared with a case that insulation layers 9 formed to the
sheet-form is attached and is formed,.

5 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 1A
was arranged in t/l;-e area specified in frame body 21, a transfer

10 of film base matelrial 1A 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 thetime of sealing and
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 1A of
frame structure 20 isinstalled in a sub-runner path, because the
resin burr that adheres to film base material 1A and frame body

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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met hod of manufacturing the above sem conductor device. Fig. 13
IS a main part cross-sectional viewto explain a nmet hod of

manuf acturi ng the above sem conductor device. 25 Fig. 14 is a main
cross-sectional view to explain a nethod

position because of the sub-runner resin 41 that is in frame
structure 20 of an upper position can keep/ja space between frame
structure 20 of an upper case and frame struct;zre 20 of a lower
position. Therefore, a transfer of frame stru.cture 20 improves
5 Dbecause 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 on electrode
pads 2 for bump co/;mection, when intercalating adhesive
10 material 12 on the’ chip mount area of main surface of base
substrate (film base material 1A) 1 and mounting semiconductor
chip 10, evenifitis mountedin 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. Therefore, 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 thisinsulation layers 9. As aresult, ashortcircuit
with electric conductors 3 and semiconductor chip 10 is
prevented, that is, a short circuit with electric conductor layers

25 and semiconductor chip 10 can be prevented.
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of manufacturing the above sem conductor device. Fig. 15 is a

main part plan view to explain a nethod of manuf acturing the above
sem conduct or devi ce. Fig. 16 is a main part plan viewto
expl ain a nmethod of 5 manufacturing the above sem conductor device;
Fig. 17 is a main part cross-sectional viewto explain a met hod of
manuf acturing the above sem conductor device; Fig. 18 is the
outline structure figure that shows a state that the above frane

structure was stacked to the nultisteps;

(9) Transformation of a warp, distortion, etc. of film base
material 1A can be suppressed by prepa/ing 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 1A can be reduced.

And, whilein the above embodiment, an example of forming
insulation layers 9 on electrode pads 2 for bump connection in
the chip mount area of base substrate 1 was explained,
insulation layers 9/can be formed on electric conductors 3. And,

10 insulation layers 9 can be formed on electrode pads 2 for bump
connection and on electric condﬁctors 3. In case of these, when
intercalating adhesive material 12 on the chip mount area of
main surface of base substrate (film base material 1A) 1 and
mounting semiconductor chip 10, likewise with the above

- 15 embodiment, even if it is mounted in the state that
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), insuiation layers 9 can be divided into several on
base substrate 1 to arrange insulation layers 9 on electric

25 conductors 3that was the peripheral area of main surface of base
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10 Fig. 19 is a main part cross-sectional viewto explain a

net hod of manuf acturing the above frane structure; Fig. 20 is a
mai n part cross-sectional viewto explain a met hod of “manufacturing
t he above franme structure; Fig. 21 is a main part

cross-sectional view that shows the 15 first fornmati on exa

sem conduct or

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

is S ee as een Replaced

device that is one enbodi nent of this inv

formati on exanpl e of a sem conductor device that is one enbodlnent of
I nventi on,

this

10

15 -

20

25

substrate 1 and was formed to the area between semiconductor
chip 10 and electrode pads 4 for wire coi{nection. In this case,
because wires 13 do not touch to electric conductors 3, a short
circuit with other eiectric conductors 3 that adjoin electric
conductors 3 electrically connected to wires 13 and these wire 13
can be prevented, that is, electric conductor layers and wires 13
can be prevented from short-circuiting.

And, asitisshown in Fig. 23 (plan view of abase substrate)
and Fig. 24 (main ’g,fart cross-sectional view of a semiconductor
device), insulatior; layers 9 are divided into every electric
conductor layerson 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
electricconductors 5 for plating) except electrode pads 4 for wire
connection. In-this case, even if a conductive 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.

And, asitisshown 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

is put, and a matrix-form arranges it.
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20 Fig. 23 is the plan view of the base substrate that shows

the second fornmation exanple of a sem conductor device that is one
enbodi ment of this invention. . Fi-g— 24 i s- the—mai n part
cross-sectional view of a sem conduct or devi ce using the base

substrate that is shown in 25 Fig. 23. This Sheet Has Been Replaced

I

And, as it is shown in Fig. 26 (plan view of a base

substrate), insulation layers 9 can be di,"s//ided into several on
base substrate 1, and this divided insulation layers 9 can be
arranged on the electric conductor layers. Each of several
© 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 basel/substrate 1 while in the above embodiment,
10 as an electrode of t’his 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 .rabove-embodimentonly, and it is possible to change it variously
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 thatis disclosed in this application is easily 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

P ev——.
H %




Fig. 25 is the plan view of the base substrate that shows the third
formati on exanpl e of a sem conductor device that is one enbodi nent of
this invention. Fig. 26 is the plan view of the base substrate

t hat shows 5 the fourth formati on exanple of a sem conductor device that
IS one enbodi nent of this invention. DESCRI PTI ON OF THE

PREFERRED ENMBODI MENT

a base substrate and a semiconductor chip can be prevented.

In the semiconductor device with t}{e base substrate that
comprises of flexible films, a deformation of a base substrate can
be suppressed and the electric conductor layers of a base

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

s
K4
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As follows, it is explained with an enbodi nent of this 10 invention

applying for the sem conductor device of the BGA structure. And, the
same code is put on the thing that has the sanme function in several
drawi ngs to explain an enbodi nent, and an explanation of its repeat
om tted. Fig. 1 is a plan view of a sem conductor device that

one 15 enbodiment of this invention. Fig. 2 showsanentarged

sectional view cut at the position of the A-A line thaing in

Fig. 1. Fig. 3 is an enlarged sectional view of an esgm"ﬂmllmr"lmmll

* c L [ s *
What is claimed is;
1. A semiconductor device comprising: /

a film substrate having a first surface and a second
surface that is opposed on the first surface ;

5 a plurality of electric conductor layers formed on the first
surface of said substrate;

; semiconductor chip mounted through an adhesive
material on the first surface of said substrate and arranged on
said plurality of,e'flectric conductor layers, said semiconductor

10 chip having a plurality of semiconductor elements and a
plurality of external terminals formed on its main surface; |

a plurality of bonding wires to which said external
terminals and said electric conductor layers are electrically
connected;

15 a plurality of bump electrodes arranged on said second
surface and electrically connected with said electric conductor
layers;

a resin member formed on said first surface and sealing
said semiconductor chip, said electric conductor layers and said -

20  bonding wires;

an insulation layer formed between said electric
conductor layers and said semiconductor chip;

wherein-said insulation layer has plural parts which are

geparated each other in a plane view in the area on which said
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part of Fig. 2. Fig. 4 is a plan view of a state that a resin

seal i ng

body was renoved. Fig. 5is a plan view of a base 20 substrate. Fig. 6 is
an enl arged secti onal v_gMLDL_an essentlal part of the above

senm conduct or

Elt ?uct 3’ret he H“Mﬁmamnm deV| ce becomes the follow ng

25 12 on the chtp ‘rotnt "area 'of a main surface of base substrate

10

15

20

Ip 10 i s nounted by using adhesive materi al

semiconductor chip is mounted.

/

/

I

2.A semiconductor device according to claim 1, wherein said

substrate comprises a flexible film,

3.A semiconductor device according to claim 1, wherein said
substra'te has a plurality of connection holes that reache said
second surface from said first surface at the position that
corresponds to the/under area of said electric conductor layers,

and wherein said bump electrodes are connected to said

electric conductor layers through said connection holes.

4.A semiconductor device according to claim 1, wherein each of
said electric conductor layers having a first part that is
positioned in the area under said semiconductor chip and a
second part that is positioned in the area outside of said
semiconductor chip, the second part begin continuously formed
with said first part, and wherein gsaid bonding wires are

connected to the second parts of said electric conductor layers.

5.A semiconductor device according to claim 1, wherein said
insulation layer comprises a photosensitive resin film.
6.A semiconductor device comprising :

a film substrate having a first surface and a second
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-12- . 1. And several bunp electrodes 15 are positioned in an array to
the side of the back that is opposed to the nain surface of base
substrate 1. Bunp electrodes 15 are fornmed in the solder rat-eri-al

for exanple, 63 weight % Pb-37 weight % Sn 5 conpo
sem conductor device of this enbodinent is a surfmumﬂli #I'””",
BGA(Ball Gid Array) package and it is

surface that is opposed on the first surface ;

a semiconductor chip mounted?/ through an adhesive
material on the first surface of said substrate, said
semiconductor chip having a plurality of semiconductor elements

5 and a plurality of external terminals formed on its main face;

a plurality of electric conductor layers formed on said
first slxrface of said substrate, and formed between said
semiconductor chip and said substrate;

each of sai_/d"electric conductor layers having a first part

10 that is positioned in the area under said semiconductor chip and
a second part that is positioned in the area outside of sa.id
semiconductor chip, the second part being continuously formed
with said first part, and the first part having bump land at the
one end;

15 a plurality of bonding wires to which the second parts of
said electric conductor layers and said external terminals are
electrically connected;

a plurality of bump electrodes arranged on said second
surface and electrically connected to said electric conductor.

20 - layers;

said substrate having a plurality of connection holes that
reach said second surface from said first surface at the position
that corresponds to said bump lands of electric conductor layers,

said bump electrode being connected to said bump lands
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called as the CSP(CH P SI ZE PACKAGE) which has a chip nounting area

al nost equal to the size of. the sem conduct or chip. 10 The

pl ane shape of above base substrate 1 is forned—i-n—the—_square-form
This base substrate 1 is nmade of flexible f nprises the

I nsul ation resins of for exanple, epoxy sy Hmcmm,"ﬂ m, E I nsul ation resin
of a polyimde system Base substrate t hi ckness of 50
mcron [ [err] M] of for exanple. 15 The el ectric conductor |ayers

that conprise el ectrode pads 2 (bunp land) for bunp connecti ons,

el ectric conductors 3 and. _
through said connection holes;

a resin member formed on said first surface and sealing
said semiconductor chip, said electric conductor layers and said
bonding wires;

5 a plurality of insulation layer patterns formed between
said semiconductor chip and each of bump lands of electric
conducf:or layers;

wherein said insulation layer patterns are separated
each other in a p!‘,ane view,

10

7.A semiconductor device according to claim 6, wherein said

substrate comprises a flexible film.

8. A semiconductor device according to claim 7 , wherein
15 each of said insulation layer patterns comprises a photosensitive

resin film.

9.A semiconductor device having a semiconductor chip mounted
through an adhesive material on a surface of a flexible film that
20 the plural number of electric conductor layer is arranged to a
main surface of 2 base substrate composed of the flexible film,
wherein said semiconductor chip is mounted on said
plural number of electric conductor layer,

an insulation layer is formed between said plural number
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el ectrode pads 4 for wire connection, electric conductors 5 for

pl ating, etc. are arranged on the nmain surface of above base substrate
1. Several electrode pads 2 for bunp connection and 20 electrode pads 4
for wire connection are provided, and several el ectric conductors 3
and el ectric conductors 5 for pl atllmmfmnmr"m | ded. That is, several

el ectric conductor |ayers are uﬂ”nain surface of base
substrate 1. El ectrode pads 2 for ‘bufp tormedtion are integrated with

el ectrode pads 25 4 for wire connection through electric conductors 3 and
are

of electric conductor layer and said semiconductor chip,
said insulation layer is divided i/nto the plural number of

part in the area under said semiconductor chip.

5 10.A semiconductor device having a semiconductor chip mounted
through an adhesive material on the chip mount area of the main
surface}of a base substrate in which a vent hole is formed to the
chip mount area of the main surface of a base substrate composed
of flexible films, /

10 wherein a dam that surrounds the periphery of said vent

hole is formed in the chip mount area of said main surface of a

base substrate.

11 . A semiconductor device according to claim 1 0,
15 wherein said vent hole is arranged to the position that

deviated from the center of said base substrate.

12.A semiconductor device according to claim 1 0,
wherein said adhesive material comprises thermo

20 - hardening resins.

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

A) preparing a lead {frame made of metal that supplies the
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13 - electrically connected each other. Electric conductors 5 for
plating are integrated with el ectrode pads 4 for wire connection and
are electrically connected each other. Electrode pad 2 for bunp

connecti on, —etectti© conductors 3 , el ectrode pads 4 for

LR

plural number of area partitioned by a frarqe body.

B) supplying film substrate to sa}/d plural number of area,
said substrate has first surface, second surface that is opposed
on said first surface and the plural number of electric conductor

5 layer formed on the first surface;

C) mounting a semiconductor chip through an adhesive
materiél on the first surface of said plural number of substrate,
this semiconductor chip has the plural number of semiconductor
element and the g}ural number of outside terminal formed on its

10 main surface and is mounted on said plural number of electric
conductor layer.

D) electrically connecting the plural number of outside
terminal of said semiconductor chip and said plural number of
electric conductor layer by using the plural number of wire.

15 E) sealing said semiconductor chip, said plural number of
electric conductor layer and said plural number of wire by resin.

F) forming the plural number of bump electrode on the

second surface of said substrate.

20 14.Amethod for manufacturing 2 semiconductor device according
to claim 13, further comprising the step for cutting said lead
frame made of metal to said plural number of area in order to
form the plural number of resin molded semiconductor package

after said step F).
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5 wre connection and electric conductors 5 for plating etc. are

formed by doing etching processing on a netal foil after sti cking
nmetal foil, for exanple, the Cupper(Cu) foil to nmain surface of a
flexible filmby using adhesive materials. These el ectrode pads 2 for

bunp connection and el ectric conductors—3,—10—el ectrode pads 4 for wire

connection and el ectric conduct ating are set at the
thi ckness of 18 micron [[err] ﬁﬁ“ﬂl HI!I Mﬂi’p The pl ane

shape of above sem conductor c

15.A method for manufacturing a semico/mductor device according

to claim 13,
wherein said step E) comprises a transfer mold using a die
5 assembly and further including a step for leaving a stiffened

runner resin positioned inside of said frame body and removing

stiffened runner resin positioned outside of said frame body.

6. A method ffyr manufacturing a semiconductor device

10 according to claim 13,
wherein said step B) includes a step for fixing said
substrate to the frame body of a lead frame made of metal by an

adhesive material.

15 17. A method for manufacturing a semiconductor device
according to claim 16,
wherein said frame body having slits in the adhesion area

of said frame body and said substrate.

20 .
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in the square-form This sem conductor chip 10 becones 15 structure

mai nly of the sem conductor substrate that conprises for exanple,

nonocrystal silicon. To sem conductor chip 10, a | ogical circuit

system a storage circuit systemor those m xture circuit systens are

formed. These circuit systens are forned by connecting several

sem conductor elenents forned to the side 20 of main surface (el enent

formati on face) 10A of sem conduct or chip 10 through the electric

conductors. Several external term nals (bonding pad) 11 arranged

al ong each side of sem conductor chip 10 are arranged on main
ABSTRACT OF THE DISCLOSURE

/

7
7

Ball Grid Array type semiconductor package is disclosed. A
semiconductor chip is mounted through an adhesive material on
5 a surface of a flexible film substrate. The. plural of bump
electrode are arranged in array to the opposite side of said
substrate and the semiconductor chip is sealed by resin.
Concretely, an insulation layer is.formed to cover an electric
conductor layer pa;,;'tern formed on the surface of the substrate,
10 and the semiconductor chip is mounted through an adhesive
material on the insulation layer.
The above insulation layer is divided into the plural number of
part that is mutually discontinuous in the area under the above
semiconductor chip. By this divided insulation layer, the short
15 circuit between above semiconductor chip and above electric
conductor layer pattern is prevented and the deformation of the

substrate that comprises the above flexible films is suppressed.
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surface 10A of above sem conductor chip 10. Each of this 25 severa
termnals 11 are forned to the top | ayer of
| ayers formed on the main surface of the

ext er nal
-14 el ectric conductor

1/22
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sem conductor substrate, and are nmade of for exanple, al um num (Al)

filmor an alumnumalloy film And, each of several external
terminals 11 are electrically connected to 5 circuit systens formed to
sem conductor chip 10. A great part of above several electrode
pads 2 for bunmp connection are arranged in the chip nount area of the
mai n surface of base substrate 1. 2Qt2%r (renmmi nder) el ectrode pads 2
for bunp connection are arranged to the peripheral area that 10 surrounds
t he periphery of the chip nmount area of the main surface of base

substrate 1. Several bunp el ectrodes 15

—— O

N

14
(
/

O — ]

FIG. 2
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arranged to the side of the back of base substrate 1 fix on the back
of each of these several electrode pads 2 for bunp connection through
connection holes 6 formed in base substrate 15 1, and they are connected
el ectrically and nechanically. And, in this enbodi nent, the plane
shape of el ectrode pads 2 for bunp connection are formed in the
circle-form As it is showm3mpFig. 2, Fig. 3 and Fig. 4, each
of said el ectrode pads 4 for wire connection are arranged to the 20
peri pheral area of main surface of base substrate 1 and are

S
///\// AN AR

L L L
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N A —
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FIG. 3
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arranged al ong each side of sem conductor chip 10. Each of el ectrode
pads 4 for wire connection are electrically connected to each of
several external termnals 11 arranged on main face 10A of

sem conductor chip 10 through wires 13. For exanple, 25 the Au wires are
used as wres 13. Wres 13 are connect eq/l?Q ' )
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with
El ectric conductors 3
ar ea

bunp connection arranged to the

surface of base substrate 1 exist and extend

area of main surface of

tors 3 integrated with

ral
for bunp connection arranged to the peripheral

electric ¢

5
area and the perd

t he nethod of bonding that used an ultrasonic in conbination
1. And,

therno conpression bondi ng for exanple.
integrated with el ectrode pads 2 for

chip nount area of main
in the chip nount

base substrate

el ectrode pads 2

of main
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surface of base substrate 1 exist and extend in the peripheral 10 area of

mai n surface of base substrate 1. That is, in the peri pheral area of
mai n surface of base substrate 1, electric conductors 3 are arranged
to the area between sem conduct or chip 1 and el ectrode pads 4 for wire
connecti on. Above seni conducggmaochi p 10, electric conductors 3,
15 electrode pads 4 for wire connection and wires 13, etc. are seal ed
in resin sealing body 14. Resin sealing body 14 is forned in the resin
of an epoxy systemto which for exanple, phenol system har dener,

silicone rubber and a filler were aF?G)r 6
-

24
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t he purpose of planning a | ower stress. Resin sealing body 14 is 20
formed by the nethod of a transfer nold suitable for the mass

production. The transfer nol ding nethod uses a nol ded die assenbl y
with a pot, a runner, a gate, a cavity, etc.. And it is a | method of
injecting a resin in the cavity througf/@2runner and’ a gate fromthe
pot and formng a resin sealing body. 25 Each of electric conductors

5 for plating is arranged
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-16- out side el ectrode 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 al ong each side oOf ThisShestBisiBe@IRiplade®r

chip 10. A part of electric conductors 5 for 5 plating ajﬁﬂ[lfﬁﬁﬂﬂﬁﬁ“%
. M 5

the inside of resin sealing body 14, agd 20

FIG. 9(A)
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other parts are arranged to the outside of the resin sealing body.

As it is shown in Fig. 2, Fig. 3 and Fig. 5, insulation | ayers 9 are
arranged to the over surface of each of several 10 electrode pads 2 for
bunmp connection arranged to the chip nount area of [ yr 126 Qfced
above base substrate 1. These insu?qg%pn | ayers 9 é&339e éig_ cblice
arranged for every el ectrode pads r bunp connect ﬁ.%ﬂ ﬁ EE Ep
nount area of main surface of base substrate 1. Insul 9

are divided into 15 several part so that it is scattered in the chip
nmount area of

FIG. 10(F)
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mai n surface of base substrate 1. That is, the sem conductor devi ce of

this enbodi nent divides insulation |layers 9 into several parts in the
chip nount area of -main surface of base subst r ate -1-and- arrange‘S‘""thi S
divided insulation layer 9 on 20 electrode pads 2 for bunp conn c |

And, the plane shape of I nsul atlomkrz%er 9 arran@é’dsﬁ‘ ‘ pads
2 for bunp connection in the enb is fornmed | e form
On the over surface of each of electric conductors 5 foH.E' |

arranged to the peripheral area of one surface of above

/\ /\4
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25 base substrate 1,

13

FIG.

i nsulation |ayers 9 are arranged. These
I nsul ation |ayers 9 exist and extend al ong each side of base. .. = .. . _
substrate 1 and are divided into every side of base substrate 1.

35A
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Insul ation layers 9 are divided into several to dot in the peri pher al
area of base substrate 1. That is, the sem conductor 5 device of this

enbodi ment divi des .insul ation layer 9 into several in the peripheral
area of —ene—siirface o%‘bagf substrate 1 and is arranging these

I nsul ation_| ggﬁmﬁam-e ectric gonductors 5 for plating.

The part of %X , ers 9 arrange rron above electric 10 conductors
5 for platlﬁj A R to the.i-nside of resin seal i ng body 14, and
ot her parts anged outside resin seal ing body 14. That is,

I nsul ati on Iayers 9 lie between
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el ectric conductors 5 for plating and resin sealing body 14. As

it is shown in Fig. 5 and Fig. 6,

nmount area of above base substrate 1.

adhesi ve materi al

t he outside. And,
heat at

~

15 :

FIG.

B

area of one sufy ;,
sem conductor chip 10 on it c P
the steamthat occurs in adhesi ve natl®

vent hole 7 is provided 15 in the chip
Li ke this,
hole 7 in the chip nmount area of base substrate
occurs at the time of hardening of adh
12 on the chip
substrate 1 and nounting 20

by provi ding vent.
1, -the out gas that
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the tinme of surface-nounting that nounts a sem conduct or device on the
surface of a nounting substrate or the heat at the tinme of a
tenperature cycle test that is an environnental test 25 after product
conpl eti on of a sem conductor device can be e e e
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emtted to the outside. On the chip nount area of main surface
of above base substrate 1, dam 8 that surrounds the periphery of vent
hole 7 is built. Dam 8 of this enbodi ment is conposed of conduction

5 film8A and insulation layers 9 arranged on the conduction film 8A.
Above vent hole 7 is arranged to the pggia on that devi ated from
center line P1 of the X direction (horizontal diThieSHebt®As Bebn Rdpfcdil gur e)

of base subsirale 1'and center [1ne 2 T
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10 of the Y direction (vertical direction in the figuré) of base

substrate 1 as it—ts shown in Fig. 5. That is, vent hole 7 is arranged
to the position that deV| aaed fromthe center of base substrate 1. In

case a Senigoshees e e is |ooked at from t he side of the back of

base substri&@%m s, the 15 1§Jb§19errent to the position that

devi ated fr base rate 1 of vent hole 7 can clear

a direction |ndex And, because a direction can be cleared as an
i ndex, vent hole 7 can be used as an i ndex.

FIG. 18
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Then, the frame structure that is used in the 20 nmanufacturing process of

t he above sem conductor device is expl ai ned. Wi | e frane
structure 20 is not limted to this, it is conposed-of-t-he—mat1i-x-
frame structure that arranged unidirectionally several areas speC|f|ed

in for exanple, frame 25 body 21 likgzyhe indication iThids
plan view). Film

o
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-19- base material 1A is arranged in each area specified in frane
body 21. Film base material 1A of this enbodi nent prepares four(4)
resin sealing areas 22. That is, filmbase material 1A to form four(4)
products in each area specified in frane body 21 is 5 arranged. And, the
el ectric conductor |ayer pattern that H8/22 shown in Fig. 5 to resin

seal i ng -area—2271's forned.
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Above franme body 21 is forned by doi ng manufacture of et chi ng

manuf acture or press punching on a board materi al. The thing that
conprises for exanple, the Cu systemalloy 10 materials is used as a
board materi al . As it is shown in Fig. 7 and Fig. 8
(cross-sectional view cut at the ygppg2ion of the B-B-line-that--is
showmn in Fig. 7), the above filmbase material 1A is fixed to two(2)
portions of adhesi on area where parts of frame bdai Sheet HagBes; i3

15 other by using adhesive material. Slit 23 is prepar mllmmﬂﬁ ‘

FIG. 23




adhesi on area of each of franme 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 t he adhesi on area of
frame body 21, because a stress by 20 difference between the nmaterials of
frame body 21 and fil m base rrateré(ﬂlzéA can be relieved,
transformation of a warp, ~- di stort etc. of filmbase material 1A
can be sippressed. Then, a nethod of manufacturing above frane

structure %lesheetﬁasgeeeﬁm ned by using Fig. 9 and Fig. 10 (main part

cross- 25 m‘m\\mﬁ“\\ to explain a manufacturing nethod).
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filmbase materi al

Is shown in Fig. 9-(A

as it
prepared. Filmbase materi al

First,

-20-
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pol yi m de 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 1A It can be attached by a heat pressurization wi t hout
usi ng adhesive material 30. Then, while connection hole 6 is
being forned to the bunp connect2271 rea of above fil mbase materi al
1A, as it is shownin 10 Fig. 9(0O, and ent hol e 1 S forned to the chip
nount area of filmbase material 1A it is not Ikuﬁkmak@d
Connecti on hole 6 and vent hole 7 are formed by die
assenbly, l
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| aser= manuf act yre, etc.. Then, as it is shown in Fig. 9-(] RAENT CHEFT
foil (the Cu*féLI faor exanple) 31 is attached to thg sid ﬁkgggﬁg%iﬂ&ﬁb:?'f
surface of above filmbase material 1A through connectio mat er i al 130.
After attaching metal foil 31 to filmbase materi al 1A, 3cRHrHe (178N
hole 6 and vent hole 7 can be forned by a die assenbly or | aser

manuf acture, etc. Then whil e el ectrode pads 2{for bunp
connection are formed 20 on one surfate of film base matlerial 1A _as
patterning i s done on above netal foil 31 and is shown in Fig. 9(E),
and electric conductors 3 and el ectrode pads 4, electric conductors 5,
etc. for SPECIFICATION

TITLE OF THE INVENTION

Semiconductor device and its manufacturing method

BACKGROUNG OF THE INVENTION

5 This invention relates to the technique that is applied for
a semiconductor device, especially for a semiconductor device
with the base substrate that comprises flexible films.

As suitable semiconductor device for high-pin-count
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 surface 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 connection 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 f_or
bump connection are arranged in the back of the base
substrate. The bump electrodes comprise the sollder materials of
for example, the Pb-Sn composition, fix and connect to the

25 electrode pads for bump connection electrically and



12

plating for wire connection are forned, it
a el ectric eonductor
conduction film 8A that al so surrounds the

That i s,
And,
_21_

10

15
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25

I S not being i1l ustrated.

| ayer pattern is formed 25
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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 semiconductor chip, a
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
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
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
electrode pads formed on the surface of the printed circuit
board.

And, it is stated in for example, the NIKKEI elec_tronics
(number on February 28, 1994, from the 111th page to the
117th page) of NIKKEI BP company publication about the

semiconductor device of the above BGA structure.



perfphery of vent hole 7 in the chip nount area of one surface of fid m
base material 1A is.formed, it is not being illustrated [a=ppcrpENT SHEET
Tl 320

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

uniformfilmthickness is forned to the whole surface onf 5 fiLmegﬁg
mat eri al 1A including the above el ectric conductor al éiﬁbéﬁﬁeFﬁT
After applying a photosensitive resin, phot osensitiyel resi'n fil its

formed by the nmethod of screen
processi ng,

4

J

e s i i

pT3ﬁting. Then, aftel doi ng baki ng
a phot ograph printing technique, that iE*_pLD£e$s¥ﬂg~ﬁ+”“

phot osensitive

10

15

20

25

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
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
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 are;a of a flexible fi_lm.
Then, the metal foil that comprises of for example, copper (Cu)
is attached to the one-sided surface of a flexible film through
an adhesive 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
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

in the step-before forming an insulation layer. The plating



10 processing, devel opnent processing and cl eaning, etc. Wlﬂg RERT SH[-E[
and as it is shown in Fig. 10 (G, insulation |ayer 9 of g gpee ~f-@d —]
pattern is forned. In this process, as it is shown in Fig. E, afn aEe “?Qr
Insulation layers 9 divided into several are arranged on thg &% Fatdi
conductor layers. And, dam 8 that also conprises 15 insyldtion Laye:
arranged on conduction film8A and this conduction fiilm8A in this
process also is fornmed. In case iThul ati on |l ayers 9 are—ar+anged—to

t he whol e surface on film base material 1A, by difference between
material characteristics such as filmbase material 1A electric

conduct or la)ieyera{]sdformed 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 fil_m 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 formed 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 process) of a semiconductor
device. And, this deformation of a base subsi;rate 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 main factor that the thermal expansion coefficient and the
hardening shrinkage rate of an insulation layer are large. But
in case an insulation layer is not formed, the following
problems arise.
(1)Electrode pads for bump connection are arranged to the _

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



20 fnsulation | ayers 9, it warps in base substrate 1, and

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

arranging insulation layers 9 like this enbodi nent, a

base substrate 1 can be suppressed because that a strgsgq by shrinkage

of expansi on and hardening of insulation 25 layers 9 are

-5-
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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 ba_se substrate are-integrated 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




Then, the plating layer (for exanple, the Au/N |ayer, the AulPd/Ni
Pd/Ni | ayer and the :Sn/N |ayer, etc.) that is possible koM

is formed by the plating processing by the nethod of eleePFé4

plating is formed on the electric conductor layer 5 which |s not EP +
by said insulation |layers. The frane structure that ip shdwh Sk é

Is fornmed after this by cutting

-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 wi_th 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 pr'ovide 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 another object of the present invention to provide a
technique, in the semiconductor device with the base substrate
that comprises of flexible films, that is poss@ble 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.



filn{base material 1A an individual piece and attaching it _to the

adhesi on area of frane body 21 by using adhesive materiali mLACEMEm

I

transfer of filmbase material 1A in the manufacturing process

(assenbly process) of a sem conductor device inproves,
of frame structure 20 that has fil mbase material 1A

specified in frame body 21 like this that attached film % {

1A to the adhesion area of frame body 24~ i nproves
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Then, a nethod of manufacturing the above sem conduct or

expl ai ned.

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.

(1)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 coriductor layers of the main
surface of the base substrate. Insulation layers are portioned
into block construction for example, every electric conductor
layers.

18 - (2)Semiconductor device that arranged electric:.conductor -
layers in a chip mount area of a main surface of a base
substrate that comprises flexible films and mounted a
semiconductor chip by using an adhesive material on the ébove
chip mount area of a main surface of a base substrate. And

20 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.

(3) Semiconductor device that arranged a semiconductor

25 chip in a chip mount area of a main surface of base substrate



First, frame structure 20 that is shown in Fig. 7 is p.enﬂga:‘mnw
Frrame structure 20 has fil mbase material 1A in t he a”é§§§ ad of it
frame body 21. Resin sealing area 22 is 20 arranged to fi nrbase ﬁﬁterldﬂ
1A, and the electric conductor | ayer pattern that is s OMﬂ,bPQEhggQE ]

- !
K

Is formed to this resin seal ing area 22. Then
sem conductor chip 10 is nounted through adhesive naterlgL_iz-gn—{kwa

chip mount area of main surface of abov film 25 base nathrlal 1A, as it

is shown in Fig. 11 (main part cross-

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 sdid semiconductor chip and said electrode pad.s
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 electric 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 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

25 Fig. 1 is the plan view of a semiconductor device that is



-23 ) sectional view). Adhesive material 12 is supplied to the chip
mount area of one surface of filmsubstrate 1A by the nulti oL
potting nmethod. The heat curable insulation resin of for

eV 1 m i o e
]

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;

5 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
that is used in the manufacturing process of the above
semiconductor device;

Fig. 8 is an enlarged sectional v-iew cut at the position of
the B-B line that is shown in Fig. 7;
15 | Fig. 9 is a main part cross-sectional view to explainra . . -
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;

Fig. 12 is a main part cross-sectional view 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.

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



exaﬁple, epoxy systemor a polyimde systemis used as adhesive 5

material 12. And as an adhesive material 12, the thernopl P ‘~ Py

i nsul ation resin of for exanple, epoxy system or ponin1d tp tnggfeﬁFws;
also fine. Qut gas that occurs at the tine of hardening [ of adheS|ve§ :
material 12 because vent hole 7 that is shown in Fig. ¢ hsp PRRIVIiEned ﬁd
the chip mount area of filmbase material 1A in 10 this]pjoCess can be
set free in the outside. And, the inflidW to vent hol ¢ Fof—adhesiVve
material 12 because of building dam 8 t hat surrounds |t he periphery of
vent hole 7 that is shown in Fig. 6 on the chi p nmount area of one

surface of ft)kn%gfaxtsx?agtal}r%lhlvahg'z bco%% semiconductor device.

Fig. 15 is a main part plan view to explain 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;

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;

10 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

: 218 first formation example.of a semiconductor device that is one .
embodiment of this invention.

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,

20 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 TFig. 23.



be sfenned and can be stopped. Therefore, the prevention of ,

of* vent hole 7 by adhesive material 12 and the going
of adhesive material 12 to the side of the back of filn
1A can be prevented. And, even if it is mounted in the

sem conductor chip 10 tilted, and the filmthickness of
material 12 thins, sem conductor chip 20 10 does not touch

ame oy
(

!
'
!

ect.r-ode—pads:
rranged on

2 for bunp connection because i nsttation | ayers 9 are 3

el ectrode pads 2 for bunp connection. And, even if it i
the state that

S—noumted TN

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

the third formation example of a semiconductor devic

one embodiment of this invention.

e that is

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

one embodiment of this invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

the fourth formation example of a semiconductor device that is

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 enlarg

ed

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 e

ssential

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

part of the above semiconductor device.

As it is shown in Fig. 1, Fig. 2

semiconductor device becomes the following

and Fig.

substrate. Fig. 6 is an enlarged sectional view of an essential

3, the

structure.

Semiconductor chip 10 is mounted by using adhesive material

25

12 on the chip mount area of a main surface of base substrate




sem conductor chip 10 tilted and the filmthickness of adhesj¥j
12 thins, sem conductor chip 10 touches insulation
and sem conductor chip 10 does not touch electric

net eri a

-24-
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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
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 semiconductor
chip.

The plane shape of above base substrate 1 is formed in the
square-form. This base substrate 1 is made of flexible film that

comprises the insulation resins of for example, epoxy system or -

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

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

L

’i‘he electric conductor layers th@.t' cox-nﬁtise e.lect.rode pads
2 (bump land) for bump connecti;.)ns, 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 1. Several electrode pads 2 for bump connection and
electrode pads 4 for wire connection are provided, and several
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 1. Electrode
pads 2 for bump connection are integrated with electrode pads

4 for wire connection through electric conductors 8 and are




condﬁctors 3 because it is supported by this insulation |ayers ?.A — sty
Then, as it is showm in Fig. 12 (main part cross-sectional Rgpm[;gg‘xﬁj‘:;ﬂ SHtEl

external termnal 11 of above sem conductor chip 10 and ectrode " pads)
4 for wire connection of filmconponent 1A are 5 electri c%l Iy ,p%_?gggt%%
with wires 13. The Au wires are used as wres 13. | * Then,
above frame structure 20 is set to a nolding die assenb yL_As-.—L-t—-—+—s—-—-“
shown in Fig. 13 (main part cross-sectidnal view), resih sealing area

22, sem conductor chip 10, wires 13, 10 etc. of film base katerratr—TA ar e
arranged in cavity 36 that is

electrically connected each other. Electric éonductors 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 materials. 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 [« 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 substrate that comprises
for example, monocrystal silicon. To semicoﬁductor 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 (element formation face) 10A of semiconductor
chip 10 through the electric conductors.

Several external terminals (bonding pad) 11 arranged

along each side of semiconductor chip 10 art;,_a_r-ranged on main
surface 10A of above semiconductor chip 10. Each of this

25 several external terminals 11 are formed to the top layer of



formed in upper die 35A and | ower die 35B of a nolding dieegggkégggﬁﬁﬂbgMEET
As it is shown in Fig. 14 (main part cross-sectional VI e 4 -Re—-———
nol di ng di e assenbly prepares sub-runner (trunk runngr) %Znaggne»a
protrusion 38, and further, it is not being 15 illustratied n5§a€h50$5%ﬂ

I nflow gate, the main runner (main runner) and a pot {arle_arranged._The
pot is connected to cavity 36 through each of the mai{n runner, J
sub-runner 37 and an inflow gate-l4- The | owdr—di-e--35B--of--t-he-1

above nol di

10

15

20

25

ng di e assenbly has

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 electricaliy connected to
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
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
1; and they .are connected electrically.and mechanically.- 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
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'll arranged on main face
10A of semiconductor chip 10 through wires 13, For example,

the Au wires are used as wires 13. Wires 13 are connected by




20 stepped portion 39 in which frame body 21 of frane strﬁﬁﬁﬁugggytﬁy SHEES
i nstall ed and stepped portion 40 in which film base naterlp.rmmhfmii—p§ .

installed. That is, frame body 21 of frame structure 20 is | . .installed
in stepped portion 39 of |lower die 35B, and film base i naﬂeﬁléﬁf1{W%f
frame structure 20 is installed in stepped portion 25 4Q df.lower die |

35B. Vertical matching of upper die 35§gand | ower ;

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 the peripheral area of main surface of base substrate
1. And, electric conductors 8 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 3 are arranged to the area between semiconductor
chip 1 and electrode pads 4 for wire connection.

Above semiconductor chip 10, electric conductors 3,

15 : electrode -pads 4 for wire con-ﬁeétion~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



S e e - 1 —— et
-25 - die 35B is done in the structure of franme bodiiRk -DhALHADN S SHEET

material 24- filmbase material 1A Wiile it i$ mot"Berng in
detail illustrated, above sub- runner 37 crosses steppedﬂpsré¢@n%@p i
which frame body 21 of 5 frane structure 20 is installed an& stéppe&
portion 40 in which filmbase material 1A is |nstaII§dfand~e*+s®s-FPo
t he outsi de of frame structure 20 to inside of it anq connects to the
cavity 36 -16- . e T

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 sealingl
body.

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

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 several part so that it is scattered in the chip mount area of . - -
main surface of base substrate 1. That i1s, 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 electrode pads 2 for bump connection. And, the plane shape 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



through the inflow gate. The above main runner exists and ?ﬁggﬁ ﬁf;?mﬁ;SHtET
al-ong the longitudinal direction of frame structure 20 10; puls &-—oF—t

and connects to the one end of said sub-runner 37 wnthdramm oqjslgg
frame structure 20. And, protrusion 38 is provi ded for easejcuttl qf
a resin stiffened in the inside of sub-runner 37. Thlé protrusion 381
I's positioned on the area of the st epped portion that‘IS formed in
frame body 21 of frame 15 structure-20-and film base mat erial. . A —-m————

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

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 § for plating.
The part of insulation layers 9 arranged on above electric
10 conductors 5 for plating are arranged to the inside of resin
sealing body 14, 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.substrate -1.- Like: this, by -
providing vent hole 7 in the chip mount area of base substrate
1, 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




tablet is pressurized in the plunger of transfer nold equi pneRt——————afe—f--
resinis sgppl ied in cavity 36 through each of the main REMAGEMENT SHEET !
sub-runner 37 and an inflow gate fromthe pot. Thus, 20 resi{T“S‘é‘aTT“rTg—"
body 14 is formed. After this, frame structure 20 IS taken oyl ofdOfhoen ;
the nol ding die assenbly. The state of frane structure RO; unl-oaded™
froma nolded die assenbly is shown in Fig. 15 (main paftiplan.\i-ew—
In Fig. 15, code 41 is a sub-runner -18-resin stiffened in sub-runner 37
of a nolding die assenbly, and 25 code 42 is nmain-runner restmT 42
stiffened in the inside of

emitted to the outside.

On the chip mount area of main surface of above base
substrate 1, dam 8 that surroun.ds the periphery of vent hole 7
is built. Dam 8 of this embodiment is composed of conduction

5 film 8A and insulation layers 9 arranged on the conduction film
8A.

Above vent hole 7 is arranged to the position that
deviated from center line P1 of the X direction (horizontal
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 positi;)n 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 of : : .
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 manufacturing process of the above semiconductor device 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. 7T(main part plan view).Film
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the inside of it. And Fig. 14 shows a cross-sectional view 20 SEP A
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base material 1A is arranged in each area specified in frame
body 21. Film base material 1A of this embodiment prepares
four(4) resin sealing areas 22. That is, film base material 1A to
form four(4) products in each area specified in frame body 21 is
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
materials is used as a board material. o

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 1A is fixed to two(2) portions of
adhesion area where parts of frame body 21 is opposed each-
other-by - using adhesive material. :Slit 23 is:-prepared in 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
difference between the materials of frame body 21 and film base
material 1A can be relieved, transformation of a warp,
distortion, etc. of film base material 1A can be suppressed.

Then, 2a method of manufacturing above frame structure 20
is explained by using Fig. 9 and Fig. 10 (main part cross-

sectional view to explain a manufacturing method).



: ArRACAIT QUEET
5 at the position of the GCline that is shown in Fig. 15 REPLAQﬁ§§¥{ Sﬁgae
Then, sub-runner stiffened resin 41 and nai n runner stiffened resin
42 that is in the outside above franme body 21 are renD\ej.qthg@U@EQr]
resin 41 that is in the inside of above frane body 21i$ left. “This l
state is showmn in Fig. 16 (main part plan 10 view). Hretr—as
it is shown in Fig. 17, bunp electrodeﬁ 15 are connect¢d to the back
of electrode pads 2 for bunp connecti o 0- passi ng t hrough—connectr on

holes 6 fornmed in film base materi al

First, as it is shown in Fig. 9-(A), film base material 1A is
prepared. Film base material 1A is made of tfle 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
8 material 30 is attached to the side of one surface of above film
base material 1A. 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 1A, as ii; is shown in
10 Fig. 9-(C), and vent hole 7 is formed to the chip mount area of
film base material 1A, it is not being illustrated. Connection
hole 6 and vent hole 7 are formed by for example, die assembly,
laser manufacture, etc.. Then, as it is shown in Fig. 9-(D), metal
foil (t_he Cu foil for example) 31 is attached to the side of one
- ~:15 .surface of above film base material 1A through connection . =
material 30. After attaching metal foil 81 to film base material
1A, connection hole 6 and vent hole 7 can be formed by a die
assembly or laser manufacture, ete.
Then while electrode pads 2 for bump connection are formed
20 onone surface of film base material 1A, as patterning is done on
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




lA.'Bunp el ectrodes 15 are supplied by carrying ball on the
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for exanple, and is connected by nelting in the I nfrafeg Tay~fe O
etc.. Atransfer state after form ng bunp el ectrodes 15 éd%
Fig. 18 (outline structure figure). In case frame struciu#éJZUllé
stacked to the several steps, a space between franme stiructure 20 of |}
an upper step and a |ower step can 20 be secured in sub-runner stiffened
resin 41 provided in frame structtdre 20 of an upper step—Fherefore;
bunp el ectrodes 15 of a sem conductor device manufactured in frame

structure 20 of a

the state that

10
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periphery of vent hole 7 in the chip mount area of one surface
of film base material 1Ais formed, it isnot being illustrated also.
Then asitisshownin Fig. 10-(F), photosensitive resin film
32 of a uniform film thickness is formed to the whole surface on
film base material 1A including the above electric conductor
layer pattern. After applying a photosensitive 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
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,
insulation layers 9'divided into several are arranged on the
electric conductor layers. And, dam 8 that also comprises
insulation layers 9 arranged on conduction .film 8A-and this: <«
conduction film 8A in this process also is fogmed. In case
insulation layers 9 are arranged to the_whole surface on film base
material 1A, by difference between material characteristics
such as film base material 14, electric conductor layers and
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

layers 9 are relieved.

| ower step can be protected. Because it can carry in



frame structure 20 was stacked to the several steps, a transfer 25 of
frame structure 20 inproves. And, production rationality in
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Then, the plating layer (for example, the Au/Ni layer, the

.
i

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 insulation layers. The frame
structure that is shown in Fig. 7 is formed after this by cutting
film base material 1A an individual piece and attaching it to the
adhesion area of frame body 21 by using adhesive material 24.
A transfer of film base material 1A in the manufacturing process

10 (assembly process) of a semiconductor device improves, and
formation of frame structure 20 that has film base material 1A
tothe area specified in frame body 21 like this that attached film
base material 1A to the adhesion area of frame body 21 improves
handling. |

15- - Then, a method of manufacturing the above semiconductor
device is explained.

First, frame structure 20 that is shown in Fig. 7 is
prepared. Frame structure 20 has film base material 1A in
the area specified in frame body 21. Resin sealing area 22 is

20 arranged to film base material 1A, and the electric conductor
layer pattern that is shown in Fig. 5 is formed to this resin
sealing area 22.

Then, a semiconductor chip 10is mounted through adhesive

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

25 base material 1A, as it is shown in Fig. 11 (main part cross-



Then,‘ the cutting to the specified shape (base substrate sha

—tkens e

firl mbase material 1A alnost conpletes a sem conduct] REPHAQEMENW ML
base substrate 1 that conprises film 5 base materials 1Ar—Fhke 1
sem conductor device is shipped as a - product after this.q ah&ﬁ%" o i
sem conduct or devi ce shipped as a product is installjed &nYt e étﬁgfalc
of printed circuit board. . And, bunp el ectrodeg 15 can be i
connected in the state of an i ndt3dual piece by cuffting film base

material 1A after forming 10 resin sealing body 14.
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sectional view). Adhesive material 12 is supplied to the chip
mount area of one surface of film substrate 1A by the multi-point
potting method. The heat curable insulation resin of for
example, epoxy system or a polyimide system is used as adhesive
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 a.rea of film base material 1A in
this process can be set freein the outside. And, theinflow 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

blockage of vent hole 7 by adhesive material 12 and the.goin'g'

round inwardly of adhesive material 12 to the side of the back
of film base material 1A can be prevented. And, even if it is
mounted in the state that se-miconductor chip 10 tilted, and the
film thickness of adhesive material 12 thins, semiconductor chip
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 10 tilted and the film thickness of adhesive
material 12 thins, semiconductor chip 10 tou.ches insulation

layers 9 and semiconductor chip 10 does not touch electric



And, plating processing can go in the step before formng
| ayers 9. In case plating processing is done in the step

)
insulation layers 9 like this enbodinment, as it is shcﬁﬁPLA”Ew5M?ig kR

(main part cross-sectional view), plating layers 15. 33 arne
el ectrode pads 2 for bunp connection, electric conduct
el ectrode pads 4 for wire connection arranged to the g
of main surface of base substrate (fit&f- base nmateri al

insulation

e forned on
o1 93p anchr 4nea
erlpherar area
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back of el ectrode pads 2 for bunp connection. That is|

pl ati ng | ayers

33 are not forned between a 20 electric conductor |ayers and T nsulation

| ayers 9.

I n case platlng L o .
conductors 3 because it is supported by this insulation layers 9.

Then, as it is shown in Fig. 12 (main part cross-sectional
view), external terminal 11 of above semiconductor chip 10 and
electrode pads 4 for wire connection of film component 1A are

5 ' electrically connected with wires 13. The Au wires are used 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 1A are arranged in cavity 36 that is

formed in upper die 35A and lower die 35B of a molding die
assembly. Asitisshownin Fig. 14 (main partcross-sectional
view), the molding die assembly prepares sub-runner (trunk

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

15 illustrated , each of an inflow gate, the main runner:(main.

runner) and a pot are arranged. The pot is connected to cavity
36 through each of the main runner, sub-runner 37 and an inflow

gate.

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

20 stepped portion 39 in which frame body 21 of frame structure 20

is installed and stepped portion 40 in which film base material
1A 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 1A of frame structure 20 is installed in stepped portion

25 40oflower die 35B. Vertical matching of upper die 35A and lower
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procéssing is done in the step before forming insulation | P f§9,~ fT\
it is shown in Fig. 20 (main part cross-sectional view), a?ﬁ %%&l“‘ ,?ﬁﬁ?

| ayers 33 are formed on the el ectrode pads 2 for bunp nnecti on
electric conductors 3, electrode pads 4 for wire 25 conn%cgl ang SFR 98 ¢
conductors 5 for plating arranged to the |
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die 35B is done in the structure of frame body 21- adhesive
material 24- film base material 1A,
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 1A 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. Thisprotrusion 38 is positioned on the area of the
stepped portion that is formed in frame body 21 of frame

+ 16 - structure 20-and film base material 1A.: - sooer L S
Then a resin tablet is put 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



peribhery of the chip nount area of main surface of base |

(fil mbase material 1A) 1, and to the back of el ectrode
bunp connection. That is, plating layers 33 are forned
el ectric conductor layers and insulation |ayers 9.

expl ai ned above, according to this enbodi nent, ~ the \
are obtai ned. (1)By dividing and arranging i ation |ayers}9
on the el ectric conductor |ayers2ébecause a stress iby shrinkage of"

substrate
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main-runner of a molding die assembly. Mainl-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
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
removed. Sub-runnerresin 41 thatisin the inside of above frame
body 21is left. This state is shown in Fig. 16 (main part plan
view). ‘

Then, as it is shown in Fig. 17, bump electrodes 15 are
connected to the back of electrode pads 2 for bump connection
passing through connection holes 6 formed in film base material
l1A. Bump electrodes 15 are supplied by carrying ball on the
substrate for example, and is connected.by melting in the-
infrared ray reflow, etc.. A transfer state after forming bump
electrodes 15 is shown in Fig. 18 (outline structure figure).
Incase frame structure 20 is stacked tothe several steps, aspace
between frame structure 20 of an upper step and a lower step can
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 carryin thestatethat
frame structure 20 was stackeq to the several steps, a transfer

of frame structure 20 improves. And, production rationality in



expansi on and hardening of insulation |layers 9 are relieved,
transformati on of a warp, distortion, etc. of base substrate hf [

base material 1A) 1 can be suppressed. And, becafis¢ ad 1
def ormati on of base substrate 1 can be suppressed, t he ylehdaldrﬁlgms
manuf acturi ng process of a sem conduct or device inproves e
(2)By building dam 8 that surrounds the periphery of vent —f—it-he

inflowto vent hole 7 of adhesi ve mateBi7al 12 can be

the manufacturing process of a semiconductor device improves.

Then, the cutting to the specified shape (base substrate
shape) of film base material 1A almost completes a
semiconductor device with base substrate 1 that comprises film

5 base materials 1A. 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 the state of an
individual piece by cutting film base material 1A 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
after 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 connection, electric - - -

conductors 3 and electrode pads 4 for wire connection arranged
to the peripheral area of main surface of base substrate (film
base material 1A) 1 and to the back of electrode pads 2 for bump
connection. That is, plating layers 33 are not formed between a

20 electricconductor layers and insulation layers 9. In.case plating
processing is done in the step b'efore forming insulation layers
9, as it is shown in Fig. 20 (main part cros.s-sectional view),
plating layers 83 are formed on the electrode pads 2 for bump
connection , electric conductors 3, electrode pads 4 for wire

25 connection, electric conductors 5 for plating arranged to the



stenﬁed and can be stopped. As a result the prevention of a
of vent hole 7 by adhesive material 12 and the goi ng 20

of adhesive material 12 to the side of the back of fil
1A can be prevented. (3)In case a sem conduct or
| ooked at fromthe side of the back of base substrate ! A4
arrangenent of vent hole 7 to the position that deviatjedq fromthe

center of base substrate 25 1 can cR8ar a direction as an index.

periphery of the chip mount area of main surface of base
substrate (film base material 1A) 1, and to the back of electrode
pads 2 for bump connection. Thatis, plating layers 33 are formed
between electric conductor layez;s and insulation layers 9.

5 As it was explained above, according to this embodiment,
the following effects are obtained.

(1)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 1A) 1 can be suppressed.

And, because a deformation of base substrate 1 can be
suppressed, the yield in the manufacturing process of a
semiconductor device improves.

- 15. . o . S ..

(Z)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 1A can be prevented.

(3)In case a semiconductor device is looked at from the side
of the back of base substrate 1, 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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printing, |low cost of a sem conductor device can be planne q [Af‘“ T SHEET

conpared with a case that insulation layers 9 forned to thg =5g "eeﬁtmfiefm

is attached and is formed, 5 And production rational
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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,.

3] 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 1A
was arranged in the area specified in frame body 21, a transfer

10 of film base material 1A in the manufacturing process of a
semiconductor device improves, and handli’né of the
manufacturing of a semiconductor device improves.

(6) An alien substance that occurs atthe time of sealing and
cutting can be reduced by the formation of resin sealing body 14

16 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 1A of
frame structure 20 is installed in a sub-runner path, because the
resin burr that adheres to film base material 1A and frame body

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




| nproves because the pattern shape of insulation |layers 9 capg

at freedom (5)By using frame structure 20 that f Rgﬁb%ﬁg EMI QHEET
material 1A was arranged in the area specified in framelbpdy ™21,"a "]
transfer 10 of filmbase material 1A in the manufacturing )rncgs{fcqj‘gag
seni conduct or device i nproves, and handling of the manuf a¢ rlﬁﬁ“of“a
sem conduct or devi ce i nproves. -30- (6) An alien substanee—that

occurs at the tinme of sealing and 8utting can be reduced by the

formati on of resin sealing body 14

position because of the sub-runner resin 41 that is in frame
structure 20 of an upper position can keep aspace between frame
structure 20 of an upper case and frame strui:tixre 20 of a lower
position. Therefore, a transfer of frame stru'cture 20 improves
5 Dbecause 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 on 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 1A) 1 and mounting semiconductor
chip 10, evenifitis mountedin thestate 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. Therefore, 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
supportsitby thisinsulation layérs 9. Asaresult, ashortcircuit
with electric conductors 3 and semiconductor chip 10 is
prevented, that is, a short circuit with electric conductor layers

25 and semiconductor chip 10 can be prevented.



15 in the transfer nolding nmethod using a nolding die ass ' -
stepped portion 39 that frame body 21 of frame structure 20REPLACFMENT SHEET
i nstall ed and stepped portion 40 that filmbase naterial 1A gf frame
structure 20 is installed in a sub-runner path, because th¢ { , T &Sk Nadur
that adheres to filmbase material 1A and frane body 20 llcﬁn*bé*ﬁ‘““
prevent ed. (7)In the state_égqt there is runner {résin.4l.in
frame body 21 of franme structure , bunp el ectrodes 15 are connect ed.
In case fromthis, frame structure 20 is stacked to t tistepsT—
a protection can be done for bunp electrodes 15 of a

(9) Transformation of a warp, distortion, etc. of film base

=

material 1A 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 1A can be reduced.

And, while in the above embodiment, an example of forming
insulation layers 9 on electrode pads 2 for bump connection in
the chip mount area of base substrate 1 was explained,
insulation layers 9 can be formed on electric conductors 3. And,

10 insulation layers 9 can be formed on electrode pads 2 for bump
connection and on electric condt:lctors 3. In case of these, when
intercalating adhesive material 12 on the chip mount area of
main surface of base substrate (film base material 1A) 1 and
mounting semiconductor chip 10', likewise with the above

+ 16 embodiment, even if it is mounted in the state that
- 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 caﬁ 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
substraté), insulation layers 9 can be divided into several on
base substrate 1 to arrange insulation layers 9 on electric

25 conductors 3that was the peripheral area of main surface of base



25 'seniconductor device forned in frane structure 20 of a Iomer
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structure 20 of an upper position can keep a space between f

10

15 :

20

25

position because of the sub-runner resin 41 that

-32-

Il 30 cp 198

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 electric conductors 3 that adjoin electric
conductors 3 electrically connected to wires 13 and these wire 13
can be prevented, that is, electric conductor layers and wires 13
can be prevented from short-circuiting.

And, asitisshownin Fig. 23 (planview of abase substrate)
and Fig. 24 (main part cross-sectional view of a semiconductor
device), insulation layers 9 are divided into every electric
conductor layerson base substrate 1. Andthen, insulation layers
9 can be formed to all areas of eleétric conductor layers
(electrode pads 2 for bur_np connection, electric conductors 3 and
electricconductors 5 for plating) except electrode pads 4 for wire
connection. In-this case, even if a conductive foreign-material
adheres between electric conductor layers in the manufacturing
process of a semiconductor device, a short circuit betwe-en
electric conductor layers can be prevented because a conductive
foreign material does not touch a electric conductor layers.

And, asitisshown in Fig. 25 (planview 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

is put, and a matrix-form arranges it.



structure 20 of an upper case and franme structure 20 of a | ower

position. Therefore, a transfer of frame structure 20 i nproyes pecatse
it can carry in the state that frame structure 20 was REPM&P&'D St
mul tisteps. And, production rationality in the manuf acfuri ng pr oceSy
of a sem conductor device inproves. : (8) Becauseli 1sul@t§g@i§9§yers
9 are arranged on el ectrode pads 2 for bunp connecti pn R }
intercal ati ng adhesive 10 material B3on the chip nount|{atea ef Frech- ¢
surface of base substrate (filmbase material 1A) 1 and nounting g

sem conduct or

And, as 1t is shown in Fig. 26 (plan view of a base
substrate), insulation layers 9 can be dividéd into several on
base substrate 1, 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 't,he state that a specified space was put.

And, even though a spherical bump electrode 15 was
explained as an example ele_ctrode 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 .rabove:embodiment.only, and it is possible tochange it variously .-
in the range that does not deviate from the gist of the invention.

If the effect that is obtained by a representative in the
inventionthatis disclosedin this application is easilly explained
as follows.

20 In the semiconductor device with the base substrate that
comprises of flexible films, a def<.>rmation (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



chip 10, even if it is nmounted in the state that sem conducto

tirlted, and the filmthickness of adhesive material 12 thins,
sem conductor chip 10 does not touch el ectrode pads 2 for bun
connection. Therefore, a short circuit with el ectrode pads 2
connection and sem conductor chip 10 is prevented, that

circuit with electric conductor |ayers_and sem conduct or
be al so prevent ed. ) And, eved4if it is nounted int

chip 10
r‘Em APERACHT QU
i'{ ‘“1 «-‘.ﬁ";&%i’.«: ? )F:’.ZE.

2 a%hﬁqﬁiﬁ

chi.p_10Q_can
he state that

sem conductor 20 chip 10 tilted, and the filmthickness of ‘athestvre
material 12 thins, sem conductor chip 10 touches insulation |ayers 9

and a base substrate and a semiconductor chip can be prev

In the semiconductor device with the base substr

comprises of flexible films, a deformation of a base subst

ented.
ate that

rate can

be suppressed and the electric conductor layers of a base

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




supports it by this insulation layers 9. As a result, a short CII‘CUIt

with electric conductors 3 and sem conductor chip 10 |s
that is, a Short ¢ifcuit Wih electric conductor |ayers 25

seni conduct or!: l!ﬂ"ﬂ’lﬂ"‘ﬂﬂm ")r!llpr event ed.
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What is claimed is;
1. A semiconductor device comprising :

a film substrate having a first surface and a second
surface that is opposed on the first surface ;

a plurality of electric conductor layers formed on the first
surface of said substrate;

a semiconductor chip mounted through an adhesive
material on the first surface of said substrate and arranged on
said plurality of electric conductor layers, said semiconductor
chip having a plurality of semiconductor elements and a
plurality of external terminals formed on its main surface; '

a plurality of bonding wires to which said external
terminals and said electric conductor layers are electrically
connected;

a plurality of bump electrodes arranged on said second
surface andl electrically connected with said electric conductor
layers;

a resin member formed on said first surface and sealing
said semiconductor chip, said electric conductor layers and said
bonding wires;

an insulation layer formed between said electric
conductor layers and said semiconductor chip;

wherein said insulation layer has plural parts which are

separated each other in a plane view in the area on which said

This Sheet Has Been Replaced
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(9) Transformation of a warp, distortion, etc. of film base ——#n %{#+4M1;_n
1A can be suppressed by preparing slit 23 in the adheqiRmirl ACBHENT SHEE
frame body-21,-because a stress by difference bet ween tﬁé“ﬁﬁterrafs*uf

frame bOdy a0 OO 00
And, whi | e ﬂl 3 Retit arPe

}of mat eri al 5 1A can be reduceJ.
B “1 ! ﬁ Eﬁ di mrent, an exanple of f.orm ng
| ayers 9 on W 32 for bunp %Pnnection I n t¢i¥ — UL

area of base substrate 1 was expl ai née,°~ i nsul ation | ayers 9 can be

formed on electric conductors 3. And,

semiconductor chip is mounted,

2.A semiconductor device according to claim 1, wherein said

substrate comprises a flexible film,

3.A gsemiconductor device according to claim 1, wherein said
substraﬁte has a plurality of connection holes that reache said
second surface from said first surface at the position that
corresponds to the under area of said electric conductor layers,
10 and wherein said bump electrodes are connected to said

electric conductor layers through said connection holes.

4.A semiconductor device according to claim 1, wherein each of

said electric conductor layers having a first part that is
15 positioned in the area under said semicondu.ctor chip and a

second part that is positioned in the area outside of said

semiconductor chip, the second part begin continuously formed

with said first part, and wherein said bonding wires are

connected to the second parts of said electric conductor layers.
20

5.A semiconductor device according to clai.m 1, wherein said

insulation layer comprises a photosensitive resin film.

6.A semiconductor device comprising :

a film substrate having a first surface and a second

This Sheet Has Been Replaced
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10 insulation layers 9 can be fornmed on el ectrode pads 2 for bunp

connecti on

and on electric conductors 3. I n case of these, w

e
i ntercal ating adhesive-material 12 on the chip nmount area of REPLAGH%ENT o

sur f ace of
sen1conduc
i S nount ed

filmthi ckness of adhesive naterT%T 12 thins, a short C|rEAH4-4th—=mN
el ectrode pads 2 for bunp connection and an electrlc copductors 3 can

be prevented, that

10

15

20

lmﬂﬁlmumﬂm ﬁy IN: !scran \?\natsﬁ trrﬁteeglbgi/elA)wl 2prgodi rrent \ﬁe@ ghﬁ
te

Tnahe sta sem conduct or chip 10 t||ted, anﬁ”

l

surface that is opposed on the fu'st surface ;

a semiconductor chip mounted through an adhesive
material on the first surface of said substrate, said
semiconductor chip having a plurality of semiconductor elements
and a plurality of external terminals formed on its main face;

a plurality of electric conductor layers formed on said
first s'urface of said subgtrate, and formed between said
semiconductor chip and said substrate;

each of said electric conductor layers having a first part
that is positioned in the area under said semiconductor chip and
a second part that is positioned in the area outside of sa}.d
semiconductor chip, the second part being continuously formed
with said first part, and the first part having bump land at the
one end;

a plurality of bonding wires to wh.iciz the second parts of
said electric conductor layers and said external terminals are
electrically connected;

a plurality of bump electrodes arranged on said second
surface and electrically connected to said electric conductor
layers;

said substrate having a plurality of connection holes that
reach said second surface from said first surface at the position
that corresponds to said bump lands of electric conductor layers,

said bump electrode being connected to said bump lands

This Sheet Has Been Replaced
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Is, a short circuit with electric conduetoer—layers and 20 sem conductor
chip 10 can be prevented.

HW [t is shown in.Eig 21 (main
part cross-sectional view of a g Hma lm Mé' ce) PEAGFMZRIT( phan.
view of a base substrate), insulaticm;l "* an be gﬁﬁiagaﬁhﬁﬁﬁan

several on base substrate 1 to arrange insulation |aygrg 9 P_n(,p_}} Q}‘Ef
25 conductors 3 that was the peri phergl8 area of main surfgacqd of Uhasd 152

Q)

(0
A o 1o

3 R e Car s+

through said connection holes;

a resin member formed on said first surface and sealing
said semiconductor chip, said electric conductor layers and said
bonding wires;

5 a plurality of insulation layer patterns formed between
said semiconductor chip and each of bump lands of electric
conduct;o:; layers;

wherein said insulation layer pat.terns are separated
each other in a plane view.

10
7.A semiconductor device according to claim 6, wherein said

substrate comprises a flexible film.

8.A semiconductor device according to claim 7, wherein
15 each of said insulation layer paﬁterns comprises a photosensitive

resin film.

9.A semiconductor device having a semic_on,ductor chip mounted
through an adhesive material on a surface of a flexible film that
20 the plural number of electric conductor layer is arranged to a
main surface of a base substrate composed of the flexible film,
wherein said semiconductor chip is mounted on said
plural number of electric conductor layer,

an insulation layer is formed between said plural number

This Sheet Has Been Replaced

ERARCEIO

"7 SHEET HAS BERX |
REPLACED |

: ot AT




-32 I substrate 1 and-—was—foermed-to-the area bet \Neeﬁ’gﬁﬂqjﬁ-q}@zgd'u@*

chip 10 and el ectrode pads 4 ion. Inthis Gttt
because wires 13 do not touc ﬁﬁ@‘%ﬁ!ﬁwamductors 3, a ls%r,; 5ED 1308
circuit with other electric adj oin electﬁl § SEf

conductors 3 electrically connect ed to wires 13 and these lLﬁ_.lL.,-._,._ cal
be prevented, that is, electric condg%tor | ayers and wiresf 13

r—a

|
|
g

i

of electric conductor layer and said semiconductor chip,
said insulation layer is divided into the plural number of

part in the area under said semiconductor chip.

5 10.A semiconductor device having a semiconductor chip mounted
through an adhesive material on the chip mount area of the main
surface‘of a base substrate in which a vent hole is formed to the
chip mount area of the main surface of a base substrate composed
of flexible films,

10 wherein a dam that surrounds the periphery of said vent

hole is formed in the chip mount area of said main surface of a

base substrate.

11.A semiconductor device according to claim 1 0,
15 wherein said vent hole is arranged to the position that

deviated from the center of said base substrate.

12.A semiconductor device according to claim 1 0,
wherein said adhesive material comprises thermo

20 hardening resins.

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

A) preparing a lead frame made of metal that supplies the

heet Has Been Replaced ! THIS T H:‘-n R ——

R ———



can be prevented fromshort-circuiting. And, as

Fig. 23 (plan view of a base substrate) and Fig. 24 (nmaifffj
cr oss- sect i-onal-—-view-of—a-sem conductor 10 device), i

it is shown in

&
are divided j conductor | ayers on basg¢ fubsirate 17
And t hen, mm' HE‘“}%K’E’H’ 9 can be forned to all areap bf2el egt kma
conduct or IayerSc ode pads % for bunp connection,{e eCtric :
conductors 3 and el ectric conductors 5 for plating) excepr*‘e’r—erctfodem»»é

3| BT

pads 4 for wire 15 connection. In this case, even if a conductive foreign

mat eri al

manuf act ur i pgtural num

10

15

20

adher es en electricg conductor. layers .in the
ervﬁ’ area part{tcioneq H fra fe body.

B) supplying film substrate to said plural number of area,
said substrate has first surface, second surface that is opposed
on said first surface and the plural number .of electric conductor
layer formed on the first surface;

C) mounting a semiconductor chip through an adhesive
matetia‘l on the first surface of said plural number of substrate,
this semiconductor chip has the plural number of semiconductor
element and the plural number of outside terminal formed on its
main surface and is mounted on said plural number of electric
conductor layer.

D) electrically connecting the plural number of outside
terminal of said semiconductor chip and said plural number of
electric conductor layer by using the plural number of wire.

E) sealing said semiconductor chip, said ‘plural number of
electric conducter layer and said plural number of wire by resin.

F) forming the plural number of bump electrode on the

second surface of said substrate.

14.A method for manufacturing a semiconductor device according
to claim 13, further comprising the step for cutting said lead
frame made of metal to said plural number of area in order to
form the plural number of resin molded semiconductor package

after said step F).

This Sheet Has Been Rep.
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process of a sem conductor device, a _short circuit between electric
conductor | ayers can be prevented because a conductlve

mat eri al does not touch a el ect Hlﬁmmumﬂtlﬂmumers i K W5 G g’:'ﬁ;
is showmn in Fig. 25 (plan view te) I n$ukatton- rayETS“

9 can be divided into several on*baSe sufstfate 1, and{thisg pu%ggw%
I nsul ation | ayers 9 can be arranged on the electrlc condyctor éh@
As for each of several insulation -4layers 9, a plane is fﬁLHEdrln the

square-form a specified space 25 is put, and a matrix-fofmarranges it.

15.A method for manufacturing a semiconductor device according

to claim 13,
wherein said step E) comfrises a transfer mold using a die
5 assembly and further including a step for leaving a stiffened
runner resin positioned inside of said frame body and removing

stiffened runner resin positioned outside of said frame body.

16. A method for manufacturing a semiconductor device

10 according to claim 13,
wherein said step B) includes a step for fixing said
substrate to the frame body of a lead frame made of metal by an

adhesive material.

15 17. A method for manufacturing a semiconductor device

according to claim 186,

wherein said frame body having slits in the adhesion area

of said frame body and said substrate.

20
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substrate),
substrate 1, and this divided insulation |ayers 9 can be
the electric conductor |ayers. Each of several

10

15

And, as it is shown in Fig. 26 (plan view of a base

I nsul ation | ayers 9 can be divided into several__on base
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ABSTRACT OF THE DISCLOSURE

Ball Grid Array type semiconductor package is disclosed. A
semiconductor chip is mounted through an adhesive material on
a surface of a flexible film substrate. The plural of bump
electrode are arranged in array to the opposite side of said
substrate and the semiconductor chip is sealed by resin.
Concretely, an insulation layer is formed to cover an electric
conductor layer pattern formed on the surface of the substrate,
and the semiconductor chip is mounted through an adhesive
material on the insulation layer.

The above insulation layer is divided into the plural number of
part that is mutually discontinuous in the area under the above
semiconductor chip. By this divided insulation layer, the short
circuit between above semiconductor chip an;i above electric
conductor layer pattern is prevented and the deformation of the

substrate that comprises the above flexible films is suppressed.
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5 insulation layers 9 is forned to the long plate form an

dis

radially arranged in the state that a specified space was
And, éven though a spherical bunp el ectrode 15 was e
exanple el ectrode that is arranged to the side of the
substrate 1 while in the above enbodi nent, 10 as an el ed
I nvention, a protruding portion el ectrode._ like a stud
el ectrode that is forned by the nethod of ball bondin
VWhile this invention was concretely expl ained on the basi s

v

hack of base
trodego$ER Nasg
bunp or even
g -‘canpeused:
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of the above enbodi nent, this invention

enbodiyrent only, and it is possible to change it variously
range ‘t hat does not deviate fromthe gist of the invention.

i S not

l[imted to t

the effect that is obtained by a representative in the
I's disclosed in this application is ea5|%y expl

In the sem conductor device with the bas

subst

rate that

flexible filnms, a deformation (warp and distortion) -

substrate can be suppressed.
t he base substrate that

A —]

10

FlGg. 2

13

10A
)
&

In the

|
ai ned %
1A

sem conduct

15

he 15 above

REPLAC EME?

Wﬁventh
sifallons

Eoﬂpf+sé§30f




conprises of flexible filns, a deformation of a base substrate can 25 be
suppressed and a short circuit with the electric conductor.of

-34 -+ a base substrate and a seni conductor chip can be TRARENT SHEET
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conprises of flexible filnms, a deformation of a base substrate can e
suppressed and the electric conductor |ayers of a base s LI
can be prevented from short-circuiting.
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-35- 1. A sem conduct or devi ce conpri sing: a base substrate which
Is made of filmand having a first surface and a second surface that is
opposed to said first surface; a plurality of electric conguctot
| ayers forned on said first surface of said base substrate; ﬁz*LAhti4u
sem conductor chip nounted through an adhesive material on aj d first
surface of said base substrate and arrasged over said. pluralilty, @f exs 00a |
el ectric conductor |ayers, said senm conductor chip having dldfdlffy ot
serm conductor elements and a plurality of external ternminaljs forred -oRmis

T ST

LS Sy

mai n surface; a plurality of insulation |layers forned t ween said
electric conductor |ayers and said sem conductor chip; a pIurar rryof~==
bonding wires to which said external termnals and said electric conductor

| ayers are electrically connected, _respectively; a plurality of bunp
el ectrodes arranged on said secondﬁlée 5 :
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and electrically connected with said electric conductor |ayers; and a
resin menber sealing said sem conductor chip, said electric conductor
| ayers and sai d bondi ng wres; wherein said insulation

separated each, other in a plane viewin an area on which s ﬁéPLACFTEM! HEETE
sem conductor chip is nounted. 2. A sem conductor devi accordrmg-
to claim 1, further conprising: -6a plurality of |and adsqﬂpuﬂag_Mt }
each end of said electric conductor layers and arranged in §ajd* af el RO
wherein each said insulation |ayers are formed on each of sa d——Landeads“*J
so as to cover a part of each of said | and pads. . A sem conduct or
device according to claim 1, fEZ‘Eiﬁ ESpr|S|ng a pruratity—et

| and pads forned on each end of saifd ri conductor | ayers and

arranged in said area; wherein each said insulation |ayers are covered
each of said 10

\\ 10. 14

421




| and pads. 4. A sem conduct or device according to claim1, wherein
said base substrate having square-formin a plane view, ' st aton

| ayer. is divided into nultiplicity correspond to a side @&@M%SHEH
substrate. 5. A sem conductor device according to gl g m1, whereéiii
said base substrate is made of insulation resin of epoxy.; 3 8. &rp sen

seni conduct or devi ce according to clai'm™, wherein said| Hase substiat ei' i 5
made of insulation resin of a polyimde. : .
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-36 - 7. A sem conduct or device according to claim1, wherein said base
Jromsaid first

substrate has a plurality of connection holes that reaches
surface to said second surface, and wherein one end of
hole is electrically connected to one of said electric condqu
anot her end of said connection hole being electrically conf
said bunp el ectrodes, 8. A semi corftuctor device accg
1, further conprising: an insulation | ayer between sai

«f %Set§@9r5§$€f n

d isem conduct or.

REPUAGRMENT! SHEET

~t-ayers ;-

| ectric

- |

chip and said wire where said w NpKC, W th said e
conductor |ayer, said msulatEfIG eg( g arranged

sem conduct or chi p.
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9. A sem conductor device according to claim 1, f

conpri si ng: a plurality of insulation |ayers fornmed on »
surface of said base substrate and at the peripheral area 1
sem conductor chip, so as to cover said plurality of elec 3 oy tEn !
| ayers. 10. A seni conduct or devi ce conpri sing: ab S e |
which is made of film and having a firsP-surface and a ;efond"‘surfaneJ
that is opposed to said first surface; a plurality of electric
conductor layers fornmed on said first surface of said base substrate; a

sem conduct or chip nounted through an adhesive nmaterial on said first
surface of said base substrate and arranged over said plurality of electric
conductor |ayers, said sem conductor chip having a plurality of

sem conductor elenents and a plurality of

FIG. 10(F)
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FIG. 10(G) -
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external tern1na|s formed on its main surface; a pl ' P
I nsul ation |ayers forned on said first surface of said BEBL %Emﬁﬂﬁzaﬂd
at the peripheral area of said semconductor chip, so a$ {O COVEF sai
plurality of electric conductor |ayers; a pluralityjol DQDQFHQAMV¢%
el ectrically connect between said external termnals apdv ¥ sdi'd ™
electric conduct or | ayers, respeefiovel y: a plural?
el ectrodes arranged on said second surface and electrically connected witjh
said electric conductor |ayers: and a resin nenber sevatrngsard
sem conductor chip, said electric conductor |layers and said bonding wres;
wherein said insulation | ayers are separated each other in a plane view
11. A sem conduct or device according to claim 10, wherein said base
substrate having square-formin a plane view, said insulation |ayer is
divided at a corner area of said base substrate.
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13..

substrate i s made of

12. A semi conductor device according to claim10, wher
substrate having square-formin a plane view, said insulation
divided into nmultiplicity correspond to each side of said basg

(S

e

re-A—sald _hase ,
REPEACERIENT SHEET
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A sem conductor device according to claim 10, wherein said Qaﬁ

13

FIG.

i nsul ation resin o{_epoxy;
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14. A sem conductor device according to claim10, wherein PEA gEi” e
substrate is nmade of insulation resin of a polyimde. 15. e ;
sem conduct or device according to claim 10, wherein said bage substrgteﬂngé
a.plurality of connection holes that reaches fromsaid first uff Bckty o

sai d second surface, and wherein one end of said connectiign hole is
electrically connected to one of said €Rectric conductor Ia%efs, anot her

end of said connection hole being electrically connected tolane.of..sai-d

bunp el ectrodes. 16. A sem conductor device according to claim 10,
further conpri sing: an insulation | ayer between said sem conductor chip
and said wire where said wire is connected with said electric. conductor
| ayer, said insulation | ayer being arranged around said
sem conduct or chi p. =< :
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17. A sem conductor device according to claim 10, __further

conpri si ng: a plurality of insulation |ayers forned MHAPES B SUEET
el ectric conductor |layers and said sem conductor chip in ea--oft-whi-ef
sai d sem conductor chip is nounted; wherein said insu

. ! . ! | g@v lA%eL S at e
separated each other in a plane view __18. A sem conducf of vV IREE ﬁ¥ﬂgJ
according to claim 10, wherein said Sl at i on | ayers are| sealed by _sai.
resin menber so that part of said insulation |layer and saj d resin nenber
bei ng overl apped.
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19. A sem conduct or devi ce conpri sing:
of filmand having a first
said-first surface;

on said first surface of said base substrate;
mount ed t hrough an adhesive materi al

surface and a second surface tHh

a plurality of electric conductjor
a serig
on said first surface lof

subst.rate and arranged over said pluraléty of electric condquctor TAyers,

a base subs;&#ﬁgﬁg%gggggg

I

%

| ayers fornep

orgdgcEbP 888 p

sai d base

sai d sem conductor chip having a plurality of sem conductori_..elenents and

a plurality of external

plurality of insulation |ayers forned between said’

<C

]

termnals forned'on its main surface;

a
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| ayers and said sem conduct or chip; a plurallty of'

bondi ng .wi res to which said external termnals and said el ectri-g—conductor
respectively; a pIurqlrfy$Qwa -

| ayers are electrically connected,
el ectrodes arranged on.said second surface and el ectrically confiéct ed-with

el ectric conductor

said electric conductor layers, and a resin nenber sealing said ..
seni conductor chip, said electric conductdb~layers and said b n hg\&f%a B
wherein said insulation | ayers are separated from each ot her a~pL@Qg&_ l
view in an area on which said seniconductor chip is nounted. | 20. A
further conprisi gt

sem conductor device according to claim19 ,
plurality of electrode pad respectively forned on each end of said electric

| ayers and arranged in said area on which said sem conductor chip
ones of said insulation |layers are

conduct or
i's nount ed; wher ei n i ndi vi dual
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formed on individual ones of said electrode pads so as to cover each of

sai d el ectrode pads. 21
claim19 , further conprising:

A sem conduct or devirge- aecepdpng»Lowﬁ
a plurality of electrbde pagdihT o HEET
respectlvely formed on each end of said electric conductol Kayers” A *ﬂ
arranged in said area on which said sem conduct or chlp IS

-16-
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wherein each of said electrode pads is covered with one of said insulation

| ayers. 22. A sem conductor device according to claim-18,. whe[eln sai_d
base substrate is conprised of insulation resin of epoxy. 1xw2$<f' T

sem conduct or devi ce according to claim 19, wherein said
is-conprised of insulation resin of a polylnlde 24.
devi ce according to clainl9, wher ei nsatH7 "base substrate

eglcpgducto
s~ & pEariad ¢
of connection holes that reach fromsaid first surface to“sanggggpnd

surface, and wherein one end of each of said connectionJhoIes is

electrically connected to one of said electric conducto

basewsubstréLe:[

Jayers—and. |

anot her end of each of said connection holes is electrically connected to

one of said bunp el ectrodes.
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25. A sem conduct or device according to claim19, wherein said
I nsulation | ayers are arranged to prevent a short-circuit between said

sem conductor chip and said electric conductor |ayers. ~26.- - A-bakh -
array type semi conductor package conprising:. a base substratg SHrL
conprised of a flexible filmand having a first surface gnd a secomd™
surface that is opposed to said first-5%rface; -a phural hyfgﬁ,ﬂga

el ectrode pads forned on said first surface of said flexiblie" gs8- !
substrate, wherein the electrode pads are conpletely separdkeén~
another in a plane view, a sem conductor chip nountled through an

adhesi ve materi al
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on said first surface of said base substrate and arranged over sai d
plurality of electrode pads, said sem conductor chip having a plurality
of sem conductor elenments and a plurality of external -t-erni-hal-s—-f-ormed; on

1Em
™y

its ‘main surface; a plurality of insulation |ayekigHfiididdiT SiiFo]
respectively cover each of said el ectrode pads, whereih the-pturatity?of
insul ation layers are al so conpl etel ylseparated from one | angt 85y iAAna

pl ane view, a plurality of bonding wires to whic Lﬁ%"pl ot al4 yJof
el ectrical conductors to permt electrical contact betwebh the..pluraliity
of electrode pads and said external termnals; and

FIG. 23




a plurality of bunp el ectrodes arranged on said second surface and
electrically connected with said el ectrode pads. 27. A sem conduct or
devi ce conpri si ng: a flexible base substrate conprl gjgf .
having a first surface and a second surface that is oppose o g
surface; a plurality of electric conductor |ayers {ofned on sald
first surface of said base substrate; s2@em conductor chip gnzqurt$“ dh
an adhesive material. on said first surface of said base pupstrate and
arranged over said plurality of electric conductor |ayers} said

sem conductor chip having a plurality of sem conductor elenents and a
plurality of external termnals fornmed on its main surface; a
plurality of bonding wires to which said external termnals and said

el ectric conductor |layers are electrically connected, respectively;

a plurality of bunp el ectrodes arranged on said second
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surface and electrically connected with said electric conductor |ayers, a
resin member sealing said sem conductor chip, said electric conductor
| ayers and said bonding wires; and means for preventi

shart-circuiting between the seniconductor chip and the pkuf
el ectrical conductor |layers and for preventing deformati ¢
base substrate during manufacture of tRB&-sem conductor de

rlla
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wherein said means conprises a plurality of insulation |ayers forned
bet ween said electric conductor |ayers and said sem co 9@q&gﬂj' d
B@ﬁ:gﬁmﬁazlﬁﬁHEET

wherein said plurality of insulation | ayers are separf
another in a plane viewin an area i n which the sem conguct or phi£ I 9
mdunt ed. 28. A semi conduct or devi ce conpri sing: KRER LY
substrate which is conprising of filmZhd having a fifsy surface andjla
second surface that is opposed to said first surface; a
plurality of electric conductor |ayers fornmed on said first surface. of
sai d base substrate;. a sem conductor chip nounted through an
adhesive materi al on said first surface of said base substrate and
arranged over said plurality of electric conductor |ayers, said

sem conduct or chip having a plurality of sem conductor elenents and a
plurality of external termnals fornmed on its main surface; a
plurality of insulation |ayers forned on said first surface of said base

substrate and at a peripheral ar eFTGaind 26
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sem conductor chip, so as to cover said plurality of electfLEr—conducter—
| ayers; a. plurality of bonding wires electrically QEBMﬁ‘ b SHEE]
betmween said external terminals and said electric conductotf [AyErs, :
respectively; a plurality of bunp el ectrodes arranged nf;s,a;!i,p@_g
second surf ace and electrically connected with said electyfi tonduét gr

| ayers; and a resin menber séaRng-sai d seni conduc} ok—ekip—sai-d
el ectric conductor |ayers and said bonding wires; Wherei n said
insulation | ayers are separated from each other in a plane VIiew 29

A sem condyglPEodSfEFoR 35EPEEh D G1d HaRREARABRENE MBTdop

ARSTRACT OF THE DISCLOSURE

Ball Grid Array type semiconductor package is disclosed. A
semiconductor chip is mounted through an adhesive material on
5 a surface of a flexible film substrate. The plural of bump
electrode are arranged in array to the opposite side of said
substrate and the semiconduc'torlchip is sealed by resin.
Concretely, an insulation layer is formed to cover an electric
conductor layer pattern formed on the surface of the. substrate,
10 and the semiconductor chip is mounted through an adhesive
material on the insulation layer.
The above insulation layer is divided into the plural number of
part that is mutually discontinuous in the area under the above
semiconductor chip. By this divided insulation layer, the short
15 circuit between above semiconductor chip ant:l above electric
conductor layer pattern is prevented and.the deformation of the .

substrate that comprises the above flexible films is suppressed.

Figure 1 .
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base substrate has a square-formin a plane view, and said
| ayer is divided at a cgrner area of said base substr at €l
sem conduct or devi ce accordlng LomcLaLnQB thLELn sai d

has a square-formin a pl ane vi ew, ulatlon llayie
to correspond to each side of sal || m FH I Imﬁ

-35-

1. A semiconductor device comprisirng:

a base substrate which is made of film and having a first
surface and a second surface that is opposed to said first
surface: '

2 plura ity of electric conductor layers formed on said first
surface of said base substrate;

a semiconductor chip mounted through an adhesive material on
said first surface of said base substrate and arranged over said
plurality of electric conductor layers, said semiconductor chip
having a plurality of semiconductor elements and a plurality of
external terminals formed on its main surface:

a plurality of insulation layers formed between sa;d electric
conductor layers and said semiconductor chip;-

a plurality of bonding wires to which said external terminals

and said electric conductor layers are electrically connected,
respectively;

a plurality of bumn electrodes arranged on said second surface
and electrically connected with said electric conducter layers,
and

a resin nember sealing said sem;conductor chip, said electric
conductor’ layers and said bonding wires;

wherein said insulation layers are separated each other in a
plane view in an zrea on which said semiconductor chip is mounted.

. 2. A semiconducter device according to claim 1, further
cemprising: '
a plurality of land pads formed on each eénd of said electr'c
conductor layers and arranged in said area;
wherein each said insulation layers aze formed on each of said
land pads so as to cover a part of each of ‘said land pads.

3. 2 semiconducter device according to claim 1, further
comprising:

a plurality of land pads formed on each end of said electric
conductor layers and arranged in said area;

wherein each said insulation layers are ccvered each of sa;d
land pads.-

4, A semiconductor device according to claim 1, wherein said
base substrate having square-form in a plane view, said insulation
layer 1s divided into multiplicity correspond to a side of said
base substrate.

5. A semiconductor device according to claim 1, wherein said
base substrate is made of insulation resin of epoxy.

6. A semiconductor device according to claim 1, wherein said
base substrate is made of insulation resin of a polyimide.



31. A seni conduct or devi ce according to clain8, mhere
substrate is eonmpri-sed of insul ation resin of epoxy. 32.

conpri sed of insul
devi ce according t

sem conduct or deV| ordi ng to claink8, wherein sai d pa ﬁb&t
i i @l’ﬁﬂi ﬂ”mm&m!a pol yi mide.  33. Al's npc
In said . base substratebthas.a.

plurality of connection holes thdt reach fromsaid firstisurface to sai d

second sur f ace, and wherein onesgend of said &
S electrically connected to one of said electric conductor

Iayers,

and

anot her end f each $ahf. GGG Urvilel Gcksrlgrivd caldin 1, aaiechedald
one of said PraPdeRas a3%luralde§eBieCRRHHEEPloflENd X aner dielghéd

cl ai m 28, fUH: lsaidCOIPdd ShizFace to saidBekBid Alacket ween said
sem conductor chify witelal Gne end of said connection hole is electrically

connected to one of said electric conductor layers, another end of
said connection hole being electrically connected to one of said
bump electrodes,

8. A semiconducter device according to «claim 1, further
comprising:
an insulation layer between said semiconductor chip and said

.wire where said wire is connected with said electric conductor

layer, said insulation layer being arranged around said
semiconductor chip.

9. a semiconductor device according to «claim 1, <further

comprising: .
a plurality of insulation layers formed on said first surface

of said base substrate and at the peripheral area of said

_ semiconductor chip, so as to cover said plurality of electric

conductor layers.

10. 2 semiconductor device comprising:
a2 base substrate which is made of film and having a first
surface .and a seccnd surface that is opposed to said first
surface;
* a plurality of electric conducto* layers formed on said first

. surface eof said base substrate;

a semiconductor chip mounted through an adhesive material on

" said first surface of said base substrate and arranged over said

plurality of electric conductor layers, said semiconductor chip
having a plurality of semiconductor elements and a-plurality of
external terminals formed on its main surface;

a plurality of insulation layers formed on said first surface
of sald base substrate and at the peripheral area of said
semiconductor chip, so as to cover said plurality of electric
conductor layers;

a plurality of bonding wires electrlcally connect between said
external terminals and said electric conductor  layers,
respectively:

a plurality of bump electrodes arranged on said second surface
and electrically connected with said electric conductor layers:
and

a resin member sealing said semiconductor chip, said electric
conductor layers and sald bonding wires:;

wherein said insulation layers are separated each other in a
plane view.

11. A semiconductor device according to claim 10, wherein said
base substrate having square-form in a plane view, said insulation
layer is divided at a corner area of saild base substrate.



mﬁre mhere sai d m@re Is connected with said electric condugt ayet
sai d insulator being arranged around-said sem conduct or CRE UmdéNT

o |

sem conduct or device according to conpr if sing: q
plurality of insulation |ayers for ﬂ% Mﬂ I, electii¢ gopdt{_ct Qding
| ayers and said sem conductor chip whi ch sai d sen1condU€;j

chip i s nounted, wherei n sald |nsulat|on | ayer s are{séeparat-ed-f+-o
each
-37-
12. A semiconductor device according to claim 10, wherein said

base substrate having square-form in a plane view, said insulaticn
layer is divided into multiplicity ccrrespond to each side of said
base substrate.

13, A semiconductor device according to claim 10, wherein said
base substrate is made of insulation resin of epoxy:

14. A semiconductor device according to claim 10, wherein said
base substrate is made of insulation resin of a polyimide.

15. A semiconductor device according to claim 10, wherein said
base substrate has a plurality of connection holes that reaches
from said first surface to said second surface,

and wherein cne end of said connection hole is electrlcally
connected to one of said electric conductor layers, ancther end of
said connection hole being electrically connected to one of said
bump electrodes.

16. A semiconductor device according to claim 10, further
comprising:

an insulation laye* between said semiconductor chip and said
wire where saild wire is connected with said electric. conductcr
layer, said insulation layer being arranged around said
semiconductor chip. :

17. A semiconductor device according to <laim 10, further
comprising:

a plurality of insulation layers formed between said electric
conductor layers and- said semiconductor chip in an area on which
said semiconductor chip is mounted;

wherein said insulation layers are separated each other in a
plane view.

18. A semiconductor device according to claim 10, wherein said
insulation layers are sealed by said resin member so that part of
said insulation layer and said resin member being overlapped.




other in a plane view 36. A semiconductor device accpsesy %? T ﬁ%&
wherein said - insulation |ayers are sealed by said resin | Wi n;?*

part of said insulation [ayer and said resin nenber are pverl apped.
37. *A sem conduct or devi ce conpri sing: a base subst} af eff donjari €88 o
filmand having a first surface and a second that is oppoped to said firg
surface; a plurality of electric conductor |ayers foyned on said
first surface of said base substrate; a sem conductor__chi p_nount ed

t hrough an adhesive material on said firs#8surface of said base substrate
and arranged over said plurality of electric..conductor |ayers, said

sem conduct or

SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD

—

—

ABSTRACT OF THE DISCLOSURE

Ball Grid Array type semiconductor package is disclosed. A

" semiconductor chip is mounted through an adhesive material on

o

a2 surface of a flexible film substrate. The plural of bump
electrode ar-e arr;anged in array to the opposite side of said
substrate and the semiconductor chip is sealed by resin.
Concretely, an insullation layer is formed to cover an electric
conductor layer pattern formed on the surface of the_ substrate,
10 and the semiconductor chip is mounted through am adhesive
material on the insulation layer.
The abo.ve insulation layer is (iivided into the plursl number of
part that is mutually discontinuous in the area under the above
semiconductor chip. By this divided insulation layer, the short
15 circuit between above semiconductor chip an;i above electric
conductor layer pattern is prevented and.the deformation of the

substrate that comprises the above flexible films is suppressed.

Figure 1 .
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chip havi ng a pluraliity of sem conductor elenments and a pl urality of
external termnals formed on its main surface; a plurality o

i nsul dtion layers forned between said electric conductor |ay ﬁ@damaih

sem conduct or chi p; a plurality of bonding wires to whilc a0

external term nggﬂmﬂ I ric cohdluctor |ayers are el @gctiricall

connected, resp mimﬁum,w plurality of bunp el ectrodes|a r&rﬂge

sai d second surfate ‘and efectrixcal 'y connected with said el eciric condue \
| ayers, and a resin nenber sealing said sem conductor chip

el ectric conductor |ayers and said bonding wres; wher ei

I nsul ation | ayers are separated fromeach other in a plane view in an area

on which said sem conductor chip is nounted, and wherein the
sem conducl®r deki semicondwrtaonjvises camplkdsahgty of el ectric conductor

| ayers for plating i ral ¢a o] | 1.C or
chi p, wherein eaghbégég&d%ﬁ%%r@?%@%%&c%grE?%?e%’é&%%%?ﬂ% %‘Lex ends
surface and a second surface that is opposed to said first

surface;

a plurality of electric conductor layers formed on-said
first surface of said base substrate;

a semiconductor chip mounted through an adhesive material
on said first surface of said base substrate and arranged over
said plurality of electric conductor layers, said semiconductor
chip having a plurélity of semiconductor..elements and. . a
pluralify of _ex"g_:ernal terminals formed on it‘s,main.-s'prfa.ce;.

a plurali{:y of -insulation layers formed between said
electric cor@ducéo:blé'yers’ and said semiconductor.chib‘;

a plurality‘_' of bonding wires to which said external
tepnina’ls and said electric conductor laye-r% are electrically'
.connected, respectiv,ely;. _ ) - ’

 a plurélity of bump electrodes arranged on said second
surface and electrically connected with said electric conductor
layers, and a resin member sealing said semiconductor‘chip, said
electric conductor layers and said bonding wires;

wherein said insulation layers are separated from each
other in a plane view in an area on which said semiconductor

chip is mounted.

20, A semiconductor device according to claim 19 , further
comprising: ) _ )
a plurality of electrode pad respectively formed on each
end of said electric conductor layers and arranged in said area
on which said semiconductor chip is mounted;
wherein individual ones of said insulation layei‘s are
formed on individual ones of said electrode pads so as to cover

each of said electrode pads.



conti ndous with one of said electric conductor |ayers and rea
of said base subs—t+&t~e~and_a_plur ality of insulation |ayers

said first surf id base ~ substrate and at [saf e —
peripheral area "@ "Em l:uﬂﬂuctor chip, so as to cover sdi pl,usr E?.| ity

of electric cond pl at'i ng? Rdalitiin]
L\—u-

21 . A semiconductor device according to claim 19, further
comprising:

a plurality of electrode pads respectively formed on each
end oif said electric conductor léyers and arranged in said area
on which said semiconductor chip is mounted;

wherein each of said electrode pads is covered with one

of said insulation layers.

22. A semiconductor device according to claim19, wherein said
base substrate is comprised of insulation resin of epoxy.

23. A semiconductor device according toclaimi9, wherein said
base substrate is-comprised of insulation resin of a polyimide. -

24. ' -A semiconductor device according toclaimi19, wherein'said
base substrate has a élurali’t‘y of connection holes that reach
from said first surface to said second surface, and where:..n one
end of each of said connection holes is electrlcally connected
to one of said electric conductor layers; and ‘another -end -of
each of said connection holes is elect;rically connected to one

of said bump electrodes.

25. A semiconductor device according toclaini19, wherein said
insulation layers are arranged to prevent .a short-circuit
between said semiconductor chip and said -electric conductor

layers.

26. A ball grid array type semiconductor package comprising:
a base substrate comprised of a flexible film and having
a first surface and a second surface that is opposed to said
first surface; .
a plurality of electrode pads formed on said first surface
of said flexible base substrate, wherein the electrode pads are
completely separated from one another in a plane view;
a semiconductor chip mounted through an adhesive material



38. A sem conduct-or -devi ce according to claim 37, wherein getd iuau. ?@

| ayer is divi ded-«-rmag_segLonS corresponding to each si de (f Hgﬁh’@‘f%m SHEET
substr‘atg ﬁgi conduct or devi ce conpri sing: a [base substrat
conprised of erx(L ﬁ‘ 3" ing a first surface and ec e
that is opposed t , ” ! “ﬂﬂﬂ?ace 40 a plurality. df elggfgggmmmw
conductor |ayers forned on said*first surface of said base |substrate

a sem conductor chip nounted through an adhesive material agn said first

1%

(D

surf ace of said base substrate and arranged over said pluraTty of
Cem conduct B A Hhres st B AE ot 1 DUgE it AR e Brel
mai n surfaceaid pluralitysofi edetarode bager baidedepécopénctardcélipctric
conduct or lﬁXeJr.rslg anc{)lsv.%laqi%ﬁ%fOggﬁ'féo(?fdu%tﬁio@ elements and a plurality

of external terminals formed on its main surface;

a plurality of insulation layers formed to respectively
cover each of said electrode pads, wherein the plurality of
insulation layers are also completely separated from one
another in a plane view;

. a plurality of bonding wires to which the plurality of
electrical conductors to permit electrical contact -between the
plurality of electrode pads and said externmal terminals; and

a plurality of bump electrodes arranged on said second

.'surface and electrically connected with said electrode pads.

27. A semiconductor device comprising:

a flexible base substrate compiised of film and having .
a first surface and a second surface that 'is opposed to said
first surface;

‘a plurality of electric conductor layers formed on ‘said- -
first surface of said base substrate; : Co

a semiconductor chip mounted through an adhesive material ..
on said first surface of said base substrate and arranged over.
said plurality of electric conductor layers, said semiconductor
chip having a plurality of semiconductor elements and a

. plurality of external terminals formed on its main'surfacé;

a plurality of -bonding wires to which said external .
terminals and said electric conductor layers are electrically
connected, respectively;

a plurali’ty of bump electrodes arranged on said second
surface and electrically connected with said electric conductor
layers, a resin member sealing said semiconductor chip, said
electric conductor layers and said bonding wires; and

means for preventing short-circuiting between the
semiconductor chip and the plurality of electrical conductor
layers and for preventing deformation of the flexible base
substrate during manufacture of the semiconductor device,



el ectric conductor |ayers are electrically connected,

plurality

electrically gm“ﬂﬁﬂﬁmmm lmﬂl d el ectric conductor |ayers, |aj
resin nmenber SEui gt conduct or4thip, said electricjc
| ayers and sai d bdndfng. W res; wherei n the sem condugctor deEVT™
further conprises a plurality of electric conductor |ayers

of . "bunp el ectrodes arranged on said second surfadcg

-nductpi

formed at the peripheral area of said sem conductor chip, wherein eac

sai d el ectrigyLpaiNaHrg #@Xﬁésccfx@’dri@e%thr@l%ﬁ S ¢ O 4 NPtV by eQRE Of

said electric conductor

reaches to a Side of said base

ayers a

respe tiR%E.A,fﬁfwT SHEET

substrate; afRr®Redebstgeens$atd oflEgFEACT HORANCEOsal AYEFF stanslir £ad8 of

sai d base suhsii@Rid@tbr chip, and wherein said plurality of insulation
layers are separated from one another in a plane view in an area

in which the semiconductor chip is mounted.

28. - A semiconductor. device comprising:

29.

a base substrate which is comprising of film and having
a first surface and a second surface that is opposed to said

first surface; _
a plurality of electric conductor layers formed on said

first surface of said base substrate;.

a semiconductor chip mounted through an adhesivematerial-

on said first surface of said base substrate and arranged . over
said plurality of electric conductor layers, said semiconductor

chip havi'ngv a plurality .of ‘semiconductor- elements and-.a

pluralit-y' of external terminals formed on its - 'main surface;

a plurality of insulation layers formed on said first.

surface of said base substrate and at a peripheral area of said -

semiconductor chip, so as to cover said plurality of electric

conductor layers;
a. plurality of bonding wires electrically connected

between said external terminals and said electric conductor

layers, respectively;
a plurality of bump electrodes arranged on said second

surface and electrically connected withsaid electric conductor

layers; and
a resin member sealing said semiconductor chip, said

electric conductor layers and said bonding wires;
wherein said insulation layers are separated from each

other in a plane view.

A semiconductor device according to claim28 wherein said



at the outside of resin nenber, S0 as to cover said pluralit ,uf eH-eet+i-6
conductor layers for plati NG, wherein said second insu EP(bﬁCEMENaTr SHEET

separ at ed from t| on |ayer in a plane view, fand
wherein an insul m I“"”me ll of same material of said fifsg 3%%%%}@?
con Lo

| ayer is not forned d surfag¢e of the base substrptle

base substrate has a square-form in a plane view, and said
insulation layer is divided at a corner area of said base

substrate.

30. A semiconductor device according to claim28, wherein said
base substrate has a square-form in a plane view, and said
insulation layer is divided to correspond to each side of said

base substrate.

31. A semiconductor device according to claim28, wherein said
base substrate is comprised of insulation resin of epoxy..

32, A semiconductor device according to claim2g, whereinsaid -
‘base substrate is comprised of insulation resin-of a'polyimide.

33. A semiconductorx-device according to claim2§, wherein said-.
base substrate has a plurality of connection holes. that reach-
from said first surface to said second surface, .
and wherein - one - end of said connecti.o_n -~hole .is
electrically connected to one of said electric conductor.layers, -
and another end of each said connection. hole is electrically.
connected to-.one of -said bump electrodes.

34. A semiconductor device according to claim28, further
comprising:’

an insulator between said semiconductor chip. and said

wire where said wire is connected with said electric conductor

layer, and said insulator _ being arranged around said

semiconductor chip.

35. A semiconductor device according to claim28, further
comprising:

a plurality of insulation layers formed between said
electric conductor layers and said semiconductor chip in an area
on which said semiconductor chip is mounted; '

wherein said insulation layers are separated from each
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other in a plane view.

36. A semiconductor device according to claim28 wherein said
insulation layers are sealed by said resin member so that part
of said insulation layer and said resin member are overlapped.
37. a semiconductor device comprising:

a base substrate comprised of film and having a first
surface and a second that is opposed to said first surface;

a plurality of electric conductor layers formed on said
first surface of said. base substrate;

a semiconductor chip mounted through an adhesive material
- on said first sux.;face of said base substrate and arranged over
- said plurality of electric.conductor layers, said semiconductor -
chip having a plurality of semiconductor elements and- a
".plurality of external terminals fomed.ongiﬁs}, _ma.x_jin‘_surface-;

a plurality of insulation layers formed between said
electric conductor 1ayer‘s and said semiconductor chip;

a plurality of bonding wires to which said:external. -
terminals and éaid ‘electric conductor 1éyers are electrically .
.connected, respectively; _

-a plurality of bump electrodes arranged on said second
surface and eleétrically connected with said electric conductor
layers, and ’

a resin member sealing said semiconductor chip,. said
electric conductor layers and said bonding wires;

wherein said insulation layers are separated from each
other in a plane view in an area on which said semiconductor
chip is mounted, and

wherein the semiconductor device further comprises a
plurality of electric conductor layers for plating formed at
the peripheral area of said semiconductor chip, wherein each
of said electric conductor layers for plating extends
continuous with one of said electric conductor layers and
reaches to a side of said base substrate; and a plurality of
insulation layers formed over said first surface of said base
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substrate and at said peripheral area of said semiconductor chip,
so as to cover said plurality of electric conductor layers for

plating.

38. A semiconductor device according to claim 37, wherein said
insulation layer is divided into sections corresponding to each

side of said base substrate.

39. A semiconductor device comprising:
a base substrate comprised of flexible film and having

a first surface and a second surface that is opposed to said
first surface; '

a plurality.of electric conductor layers formed on said
first surface of.said: base substrate;....

a semiconductor chip mounted through an adhesive material.
on said.first.surface of said base substréte-and-arranged'oﬁer
saldpluralltywxfelectrlcconductorlayers saldsemlconductor
chip hav1ng' a plurality of semlconductor elements and a
plurality -of external terminals formed:on. its-main-surface;

a first insulation layer formed between.said electric
conductor layers and said semiconductor .chip;

a plurality .of bonding wires to which said external.
terminals and said electric conductor layers are electrically
connected, respectively;

. a plurality of bump electrodes arranged on said second
~surface and electrically connected with said electric conductor
layers, and :

a resin member sealing said semiconductor chip, said
electric conductor layers and said bonding. wires;

wherein the semiconductor device furfher comprises a
plurality of electric conductor layers for plating formed at
the peripheral area of said semiconductor chip, wherein each
of said electric conductor 1layers for plating extends
continuous with one of said electric conductor layers and
reaches to a side of said base substrate; and a second insulation
layer formed on said first surface of said base substrate and
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at the outside of resin member, so as to cover said plurality

of electric conductor layers for plating;
wherein said second insulation layer is separated from

said first insulation layer in a plane view; and
wherein an insulation layer made of same material of said

first insulation layer is not formed on the second surface of

the base substrate.
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SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD

ABSTRACT OF THE DISCLOSURE

Ball Grid Array type semiconductor package is disclosed. A

semiconductor chip is mounted through an adhesive material on

a surface of a flexible film substrate. The plural"of bump
electrode.ar'e arr;nged in array to the opposite. side of said
substrate and the semiconductor chip is sealed by resin.

Concretely, an insulation layer is I_ormed to cover an electric

conductor layer pattern formed on the surface of the substrate,

-and the semiconductor chip 'is mounted through .an adhesive

material on the insulation layer.

The above insulation layer is &ivided i.n.to the plural numb'er of
part that is mutually discontinuous in the area under the above
semiconductor chip. By this divided insulation layer, the short
circuit between abpve semicornductor chip and above electric
conductor layer pattern is prevented .an.d the r_leformatiox; of the

substrate that comprises the above flexible films is supp-ressed.

Figure 1



