SPECI FI CATI ON SEM CONDUCTOR PACKAG! NG CHI P- SUPPORTI NG SUBSTRATE,

SEM CONDUCTOR DEVI CE, : AND

PROCESSES FOR PRODUCI NG THEM ' TECHNI CAL FI ELD
This invention relates to a sem conductor packagi ng chi p- supporting
substrate, a process for producing the substrate, a sem conductor
devi ce nmaki ng use of the substr ocess for fabricating the
sem conductor 5 device. §£§CIPPSA@18ﬁ BACKGROUND ART

As sem conductors have become nore highly integrated, t he nunber of

I nput -out put term nals has increased. Accordi ngly, sem conduct or
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where the termnals are ar féﬁgféokﬁgéwbk“ﬁm‘?fcéhe perimeter of a

sem conduct or package and a type ere ey are arrahged in | i nes not
only on the perinmeter but also in the inn ar ea of a sem conduct or
package. 15 The former is typified by QFP (quad fl at package).

'{o make it have nore termnm nalpghodEisEs ¥oR PROPUTING ‘i
TECHNICAL FIELD
This inventlon relates to a semiconductor packaging
chip-supporting substrate, a process for producing the
substrate, a semiconductor device making use of the
substrate, and a process for fabricating thelsemiconductor

5 device.

BACKGROUND ART
As semiconductors have become more highly integrated,
the number of input-output terminals has increased.
Accordingly, semiconductor packages having a large number
N of input-output términals have become required. Input-

10 output terminals are commonly grouped into a type where the
terminals are arranged in a line on the perimeter of a
semiconductor package and a type where they are arranged in
lines nof only on the perimeter but also in the inner area
of a sem;conductor package.

15 The former is typified by QFP (quad flat package).

To make it have more terminals, terminal pitches must be



made narrower. However, in a region of 0.5 nmpitch or |l ess, a

hi gh-'grade technique is required to connect termnals to a wiring
board. The latter array type enabl es arrangenent of 5
termnals at relatively large pitches, and hence is suited for
mul ti pin construction. As the array type, PGA (pin grid array), having
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array), mhlch enabl es ce packagi ng, oped.

Meanwhi | e, asg éfgnfblgs&{{$@ gogfg_nade conpact, there is a

stronger deman maki n Si ze smal l er. As a package that

neets such a denand PRS %ggkgfraﬁﬁgg Egﬁg,eﬁg ieés Eg&hg por hb? Si ze

package (CSP) is propose ac age RavMA I ons
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a seni conduct or chip In |t ng region

exanpl es, it f&'mﬂfélﬁmséoﬂ&i‘%ﬁbﬂ pcﬂalfﬂed%,u%qz N Wd, tﬂé s is

bonded to the surface of a sem conductor chip so t'o ma ectrica
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potting of epoxy resin he Iike to effect encapsul ating (NIKKE

MATERI ALS & availld®i®OL @hY 94 HbweVer,14% diP-ab8-1ih¥ert?Regd &t istgihi ch

25 netal bunps are formed at p05|t|ons corresponding to portions
where a sen CobwhEd Ol o WPt gLt nyV bbadd, and is not suited for face

’ ~ 10 packaging. Accordingly, a package called BGA (ball grid
array), which enables face packéging, has been developed.
Meanwhile, as electronic instruments are made
compact, there is a stronger demand for making package size
smaller. As a package that meets such a demand for smaller
15 size, what is called a chip-size package (CSP) is proposed.
This is a package having portions connecting with an
external wiring substrate, not on the perimeter of a
semiconductor chip but in its packaging region. As
N specific examples, it includes those in which a polyimide
20 film with bumps is bonded to the surface of a semiconductor
chip so as to make electrical interconnection with the chip
through gold lead wires, followed by potting of epoxy resin
or the like to effect encapsulating (NIKKEI MATERIALS &
TECHNOLOGY 94.4, No. 140; pPp.18-19), and those in which

25 metal bumps are formed at positions corresponding to

portions where a semiconductor chip connects with an



ext er nal W ring substrate, and thé seni conduct or chipis face- down

bonded, followed by transfer nolding on a provi si onal substrate
(Smal | est Flip-chip-Iike Package CSP; The Second VLSI Packagi ng

Wor kshop of Japan, pp.46-50, 5 1994). ' However, it does not
mean that nost sem conduct or packages hitherto proposed are
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such a substrate roce cing t
sentcondugtorlgggyaglng Chlp supporting substrate of t he present
i nvention conpri ses: an insul ating supporting substrate on one

surface of 20 whi chuataetrsfstltweo%rhaesméaweeaﬁexnasengaﬁtesn&tieeoﬁvunt
areas are so formed as to be di sposed in such a way that, when a
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the wirings, an enpty space is forned by the bottom surface of the
seni conduct orh£dh Pintd@rstén and also to be preventive of package 3

cracking and have a superior reliability and yet to have a

~ 10 superior productivity.

DISCLOSURE OF THE INVENTION
The present invention provides a semiconductor
packaging chip-supporting substrate that can prevent
package cracking and make it possible to produce a small-
sized semiconductor package having a superior reliability,
15 a semiconductor device making use of such a substrate, and
processes for producing them.
— The semiconductor packaging chip-supporting
substrate of the present invention comprises:
A. an insulating supporting substrate on one surface of
20 which at 1eaet two wirings having semiconductor chip mount
areas are so formed as to be disposed in such a way that,
when a semiconductor chiplis mounted at the semiconductor
chip mount areas of the wirings, an empty space 1is formed

by the bottom surface of the semiconductor chip, the side



surfaces of the wirings and the surface of the insulating supporting

subst’rat e: B.. at | east one through-hole fornmed in the insulating
supporting substrate at its part facing the enpty space; 5 and C.

an insulating filmadhesive material fornmed at a sem conductor ch
nount regi on where the sem conduct or chip is to be nounted, inclusive

of the sem conductor chip . ount  ar of t Wi X 0 t he
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mat eri al havip T I transition tenperature) of 100[err] C or
above and a r& %ﬁ%“l{gg sa‘%?%ﬁ?'e conmponent of 2.0% (wei ght by weight) or
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via the insulating fi esive na he presen

i nvention, t ﬁ§5*4 | | QP$§ ' | al V.l .
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by meighté Oland | ess may be forned at the sem conductor chip nount

regi on. ()/ﬂternatively, an insulating filmadhesive material having

a Tg of 80C qg aboveaﬁ”ﬂnéui&éiﬁga#iiﬁ'g&iétQ%ﬁgerEQPiai’ffo edlat 080

(wei ght by weight) or |ess may or e - sem conductor chip

mount region @é}ﬁ‘ié&?dhéﬂ?rié%%&ﬂgt regiéﬂ'ﬁﬁé’ﬂ@eﬁl%esémic%ﬂ ctoy be

subj ected to heat treatnent at a stage prior to the stage ere the
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material, to 4
mount areas of the wirings;

10 the insulating film adhesive material being an
insulating film adhesive material having a Tg (glass
transition temperature) of 100°C or above and é residual
volatile coﬁponent of 2.0% (weight by weight) or less at
least at the stage where the semiconductor chip is mounted

15 via the insulating film adhesive material.

In the present invéntion, the. insulating £ilm
adhesive material having a Tg of 100°C or above and a
residual volatile component of 2.0% (weight by weight) or

N~ less may be formed at the semiconductor chip mount region.

20 Alternatively, an insulating film adhesive material having
a Tg of 80°C or above and a residual volatile component of
15.0% (weight by weight) or less may be formed at the
semiconductor chip mount region and then the insulating
film adhesive material may be subjected to heat treatment

25 at a stage prior to the stage where the semiconductor chip

is mounted via the insulating f£film adhesive material, to



make the insulating fil madhesi ve material have a Tg of 100[err] C or
above and a residual volatile conponent of 2.0% (wei ght by wei ght) or

| ess. In a preferred enbodi nent, the sem conductor 5 packagi ng
chi p-supporting substrate of the present i nvention conpri ses: A
-an insulating supporting substrate on one surface of whi ch at Ieast

D . h
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the wirings and ace e 1nsulating supporting Substrat e;
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areas conduct{bd©iddccd . connecting areas are provided, C.
at | east one through-hole rned in the insulating supporting
substrate at Ats pafénffﬁéﬁﬂaﬁﬂﬁ?egﬁﬁﬁofﬁfﬁﬁ substrdPd oRSon? surfadl of
insulating film adhesive materi formed at a sem conduct or chip nount

regi on where ¢iiecks et COSESIEt 8o wirings having inner-connecting areas ©

for making connection with semiconductor chip electrodes

~ 10 and semiconductor chip mount areas are so formed as to be
disposed in such a way that, when a semiconductor chip is
mounted at the semiconductor chip mount areas of the
wirings via an insulating f£ilm adhesive material, an empty
space is formed by the surface of the insulating film

15l'adhesive material on its side facing the insulating

supporting substrate, the side surfaces of the wirings and
the surface of the insulating supporting substrate;
B'. openings provided in the insulating supporting

A substrate at its part on which the wirings are formed and

20 at which outer-connecting areas conducting to the inner-
connecting areas are provided; |
c'. at least one through-hole formed in the insulating
supportipg substrate at its part facing the empty space;
and

25 D'. an ihsulating film adhesive material formed at a

semiconductor chip mount region where the semliconductor



chip is to be nounted, i ncl usi ve of the seniconductor chip mount areas

of the wrings; the insulating filmadhesive material being an
insulating fil madhesive material having a Tg of 100[err] C or 5 above
and a residual volatile conmponent of 2.0% (wei ght by wei ght) or |ess
at least at the stage where the sem conductor chip is nounted via the

I nsul ating fic’:ﬂ& is f?éﬂlf%i ﬁ%@%@éhﬁﬂclusive of theT J?é(%? tépv&pﬂ',on

al so provi des a process r cing a sem conducto ackagi ng

fgip-sup?g;fiﬁghnt(%Ség@séfaeEéd%?ﬁ%@%QQess having the follow ng steps (1)

A throu formng step of formng a through-

hole i n an i nsul at i NgngupRRsi hedpg E2inhahosilo fifterial Bbihg0ahor M NG

step of form ng on one surface o e Insulating supporting substrate
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as to be di sposed in such a way that, when a sem conductor chip Is
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space is forned by the bottom surface of he sem conduct or

side surfacesy@ightp dEriddls at leddd abetiselreade GhdFe tHsUl ating
supporting substrate; and (3) an adhesive | ayer form ng step of

formng an  semidwnd@ttsd ¢hipn BélhRGhivCedtd £ | he NBYSUTat ey aPPUR 25
properties, at a sem conductor chip nount region where the

sem conduct oradie$ivé matéeiapunt ed, inclusive of the
° The present invention also provides a process for
~ 10 producing a semiconductor packaging chip-supporting
substrate, the process having the following steps (1) to
{(3):
(1) A through-hole forming step of'forming a through-
hole in an insulating supporting substrate; |
15 (2) a wiring forming step of forming oﬁ one surface of
the insulating supporting substrate at least two wirings
having semiconductor chip mount areas, so formed as to be
disposed in such a way that, when a semiconductor chip is
N mounted at the semiconductor chip mount areas of the
20 wirings, an empty space is formed by the bottom surface of
the semiconductor chiﬁ, the side surfaces of the wiriﬁgs
and the surface of the insulating supporting substrate; and
(3) an adhesive layer forming step of forming an
insulating £ilm adhesive material having the above

25 properties, at a semiconductor chip mount region where the

semiconductor chip is to be mounted, inclusive of the



seni conduct or chi p nount areas of the wirings. The adhesi ve

| ayer (insulating film adhesive material) may be fornmed by, e.g.,
attaching the insulating fil madhesive material having the above
properties [i.e., a 5 glass transition tenperature of 100[err]C or above
and a residual volatile conponent of 2.0% (wei ght by weight) or

| ess] to the é&ﬂ&&?ﬂ&’&{&f %ﬁ%@m é]?g%%no%t%%%ivﬂéﬁ{#@tivel y, it may be

formed by formng previousl a Ag-a¥7T1m an insulating
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adhesive materi 0 e attached may preferably be a self-supporting

filmfrom 20red{uai SYOLARL1OTcHMbERONE 48 2.0% (welght DY SweigRENor

i nvention al so provides a sem conduct or devi ce having the

.chi p-support iIkEbé?Eb@ér'éﬁ@ $émidEndiEESPichip méWYENFégiond Sem conduct or
chi p nounted on the chip- supporting substrate at its sem conduct or

chip nount regi €8rnZBLvely, i 6aRay e "ESRREd (Y £oERDEY | BEdvioddBy (e.g.,
sem conduct or chip, and a process for fabricating the sem conductor
7 by attaching a f£film) an insulating film adhesive material
10 having a glass transition femperature of 80°C or above and
a residual volatile component of 15.0% (weight by weight)
or less, at the semiconductor chip mount region and then
subjecting this insuléting film adhesive material to heat
treatment before the semiconductor chip is mounted, to make
15 it have the above properties.

In the case when the'adhesive layer forming step
comprises the step of attaching the insulating film
adhesive material, the insulating film adhesive material tb

% be attached may preferably be a self-supporting £ilm from
20 the viewpolint of workability.

The present invention also provides a semiconductor
device having the chip-supporting substrate of the present
invention, a semiconductor chip mounted on the chip-
supporting substrate at its semiconductor chip mount region

25 and a‘sealing member for encapsulating the semiconductor

chip, and a process for fabricating the semiconductor



devi ce. The i nsul ating supporting substrate suited for the
present invention may include filnms formed of a plastic of pol yam de,
epoxy resin or polyimde and those formed by 5 inpregnating a base
material such as a gl ass nonwoven fabric with the plastic of

pol yam de, epoxy resin or pol yi m de foll owed by curing. To
formon one surface of the insulating supporting substrate the wrings
havi ng seni cAfIiGor chip nount areas, 10 wusable are a nethod in which
copper foil i's etche in which the substrate

copper-pl ated at the‘ig!he in%?%?%ﬁ“%a??Pp%ﬁHi%gn%??ﬁﬁF?FPv@N%ﬁPih@%ﬁ e hods

d b, de t h
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with wrings preV|ous od 25 in which these nethods are

used in combination. thofMtGﬁ one sufEQEécéf”GhérfﬂéquEEHSté&ﬁp&ftiﬂ&

I nner -connecting areas
substrate the wirings having semiconductor chip mount areas,

10 usable are a method in which COpper foil is etched, a
method in which the substrate is copper-plated at the
stated part, and a method in which fhese methods are used
in combination.

| To provide the openings such as external connecting

15 areas or through-holes in the insulating supporting
substrate, they may be formed by mechanical processing such
as drilling or punching or.by processing with a laser such
as an excimer laser or a carbon dioxide laser. Also usable

N are a method in which openings are made previously in an

20 1insulating base material having adhesive properties and

such a base material is laminated to a wiring forming metal
foil such as copper_foil,'and a method in which openings
are made in an insulating base material provided with
copper foil or with wirings formed previously, or a method
25 in which these methods are used in combination. 'The outer-

connecting areas conducting to the inner-connecting areas



may be made by formng bumps by using sol der balls, plating or the

| i ke.” These are connected to an external substrate or the I|ike.

As methods of electrically interconnecting the 5 wirings with the

sem conductor chip el ectrodes, the sem conductor chip may be face-up
nounted on the wirings at their sem conductor chip nount areas to
connect by wire t he, sem conductor chip el ectrodes wth the
Tners Y i R R VI QIR (e St oL (fRiDag plac i
sen1conductor C be ce- domn nount e n.the wr at their
sem conduct or® h‘f‘ﬁe % C5T aF S SANREC to an é‘rﬁ %&?ﬂuéﬂ’&s%t& with

connectlng ternu#gl OV|ded at the wrings. To connect
the wirings i ating supporting 15 substrate to the exterior,
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I ncl ude,
connecting areas provided at the wirings, or the

10 semiconductor chip may be face-down mounted on the wirings
at-their semiconductor ghip mount region to connect the
semiconductor chip with connecting terminals provided at
the wirings.

To connect the wirings of the insulating supporting

15 substrate to the exterior, openings may be provided in the
insulating supporting substrate at its portions where the
wirings are formed, and external donnecting terminals

'electrically interconnected with the wirings may be
~ provided through the openings on the insulating supporting

20 substrate on its side opposite to the side where the
wirings are formed.

As the insulating film adhesive material, usable are
single~layer materials or materials comprising a plastic
film of polyamide, epoxy resin, polyimide oxr the 1iké on

25 one side or both sides of which an adhesive is coated.

The insulating film adhesive material may'include,



e.g., filmadhesive materials conprising a thernoplastic resin such as
a polyimde resin obtained by allow ng a tetracarboxylic di anhydride
to react with a diamne, the former containing a tetracarboxylic

di anhydride represented 5 by the follow ng general formula (1), in an
anmount of at | east 70 nol % of the total tetracarboxylic dianhydride

[eS(r»r(]y resin. A% @ﬁ'@%%ﬁ%&%ﬁ ﬁo % r? p%%ig{gogat tt%‘ceﬂ&lﬁs SI I | ca
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vol atil e conp nhent of 20 2 |'ess at stag
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adhesive material, for exanple, the 1nsulating
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wherein n represents an integer of 2 to 20;
or an epoxy resin. A filler comprisiné an inérganic
10 substance such=as silica or alumina may further be
incorporated in this material.
The insulating film adhesive-material provided on
'the chip-supporting substrate of the present invention has
a Tg of 100°C or above and a residual volatiie compdnent of
~— 15 2.0% (weight by weight) or less at 1east.at the stage where
the semiconductor chip ié mouﬁtéd via the insulating f£ilm
adhesive-material.
.To make the insulating film adhesive material have a
Tg of 100°C or above and a residual voiatile component of
20 2.0% (weight by weight) or less at the stage where the f'
semiconductor chip is mounted vié the_insulating film

adhesive material, for example, the insulating film

10



adhesi ve material having a Tg of 100[err] C or above and a resi dual

vol at’il e conponent of 2.0% (wei ght by weight) or | ess may be attached
as it is, or an insulating film adhesive material having a Tg of 80 C
or above and a 5 residual volatile conponent of 15.0% (wei ght by weight)
or | ess may be formed and attached to the substrate and then this
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be di sposgd T; I
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conbi nati on. Next, the sem conductor chip el ectrodes are

semiconductor chip is mounted via the insulating film
~ 10 adhesive material.

At least one through-hole is formed in the
insulating supporting substrate at its part which comes to
face the above empty space. It may preferably'have a hole
diameter of, but nof particularly limited to, e.g., from

15 0.05 mm to 1.000 mm. A plurality of through-holes, which
may be disposed in any manner without particular
limitations, may preferably be disposed as uniformly as
possible. The hole diameter and disposition may be

N selected in accordance with wiring patterns.

20 To produce semiconductor packages by the use of the
semiconductor packaging chip-supporting substrate of the
present invention, first the semiconductor chip is mounted
on the surface of the insulating film adhesive material of
the semiconductor packaging chip-supporting subst:ate.

25 Here, a paste type die bond adhesive may be used in

combination. Next, the semiconductor chip electrodes are

11



connected. with the inner-connecting areas of the supporting substrate
by wire bonding or the like. Then, the sem conductor chip is

encapsul ated with resin at | east on the side including the

sem conductor chip electrodes, and 5 solder balls are bonded to the

out er-connecting areas, thus t he sem conduct or package can be

produced. connected .wit thg’ lrﬁl: = Qﬁl&& %eﬁfw&'% ortin
I}I ITustrate a process conductot
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t her nonet er, ﬁmé%id&&ncﬂdﬁiﬁ@% semiconddBE | Wi P Do ¥bded!] YAl
pipe, 41 g (0.1 nol) of 2,2- 5 (4-am nophenoxyphenyl ) pr opane

(herei naf ger g e%')bé!’!% FHre bonddéhl Ho NHEIdW erl-dOHHE ¢ AR aNEd S, adflgd to

3!
di ssol ve the orner in the latter. After the BAPP was

di ssol ved, thghevisdngi ddrBlct'$dS packadd &l v pro@icgg bath, and 52.2 g (0.1
mol) of 20 decanethylene bistrinellitate dianhydride was added little

by little with vigorous stirring. As it was, the reaction was carried
out in a streamof nitrogen with stirring in a
12 BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A-1F cross-sectionally illustrate a process
~ of semiconductor package production, for describing

Examples of the present invention.

BEST MODES FOR PRACTICING THE INVENTION
10 - Example of Die Bond Film Formation -

(1) Synthesis of polyimide:

In a four-necked flask having a capacity of 1000 ml
provided with a thermometer, a stirrer, a nitrogen-
introducing pipe and a drying pipe. 41 g (0.1 mol) of 2,2-

% 15 (4-aminophenoxyphenyl)propane (hereinafter "BAPP") and 374
g of N-methyl-2-pyrrolidone were added to dissolve the
former in the latter.

After the BAPP was dissolved, the whole flask was
cooled in'a water bath, and 52.2 g (0.1 mol) of

20 decamethylene bistrimellitate diahhydride was added little
by little with vigorous stirring. As it was, the reaction

was carried out in a stream of nitrogen with stirring in a

12



wat er bath for 6 hours to obtain a polyanic acid solution. To
t he polyam c acid solution, 250 g of xylene was added to nake

i m di zati on proceed while blow ng nitrogen gas at 170 to 180[err] C

and while renoving the xylene 5 azeoptropically together with the water.
After the reaction was conpleted, the reaction solution was poured

. | i eted, the ro luti on vas poured
0Pty AP PRV R 355080 d il ot AALIELART
catal yst vere. - mchRe pereept Rt Liif e RIH e R P cpony
Epoxy Tesin MG €0 Hele, midisgiion progged whild Blduing nitrogen

resin t ol @N | o] LAR: 1
Rivio, 5g et FRITRK 160C epg, whRIY cbiSbing cpSCkULAR | oo
2 9 10
0y e o ier, piger e L0
10g 6. %fhction wad [déhpRieddeNtle AR EPOIIN 51l ion wasHETER

Bi sphenol F epoxy resin 15 SCN-195: Cresol novol ak epoxy resin
EPPN-502:  Sal i 6t abdiedyy deai@ Vo | g1 RROX YpF &Siph tated HaS N 1&8€6@! vyovol ak

resin TPPK: Tetraphenylphosphoniun1tetrapheny| bor at e
13 " filtration, followed by drying to obtain polyimide A.
| (2) Preparation of epoxy resin solution:
% 10 An epoxy resin, a phenol resin and a catalyst were

-mixed in the quantities shown in Table 1 to obtain epoxy

resin solutions 1 to 3.

Table 1
Epoxy resin |[Phenol Catalyst Solid matter
resin concentration
Epoxy resin
solution:
1 : R-1710, 5g |[HP-850N, |TPPK, 0.1g|10%
EXA-830CR, 1[6.36g '
5g
2 ESCN-195, HP-850N, |TPPK, 1.0g(10%
10g 5.3g
3 EPPN-502, HP-850N, (TPPK, 1.0g|10%
s 10g 6.2g :

R-1710: Bisphenol AD epoxy resin
EXA-830CR: Bisphenol F epoxy resin

15 ESCN-195: Cresol novolak epoxy resin
EPPN-502: Salicylaldehyde novolak epoxy resin
HP-850N: Phenol novolak resin

TPPK: Tetraphenylphosphonium tetraphenyl borate

13



(3) Formation of die bond fil ns:

formul ati on and

Filnmse were fornmed under the

condi tions shown in Table 2 bel ow

Table 2 Exanpl e Conparative
Exanpl e 1 2 3 4 5 6 7
Polyinige A iOg iOg 3109 1109 iOg lgg EO?_ Epoxy
resin : sol ution

109 109 109 10g  10g | og 109 Dryi ng 150[err]C
150[err]C 120[err]C,,12 Irr 8 Ol er .120[err]C

conditions: 30 mn ﬁﬁ}ngégﬂﬁlg#ﬂ %g:ﬁ+ﬁléﬁgﬁiﬁl£aﬁ'n1n 40 mn

Tr eat nent
att achnent :

Films %%Péfﬁélﬁéd ugﬂeﬁiﬁﬁéo£5£$?%$%%$ﬁ ghég%[err]c

106[err]C 104 0 r err]C 107[err] C
Res?dua} 1ﬁé§§fﬂé§2§ééﬂ§ﬁ%£§h]fé§%§ é?éﬁ%gﬁlz.2£b 3.0@£ ]volatile
conponent : State of Good e @pod Good Good Poor Poor
enpty space: Ref | ow Good od Good __CGood &ood Poor Poor
resi stance: 5 Ekanples 1 to 5 Bxample Conpar aj i veoRanptive
1 &2 Exanpl ep of the present invention will be déscriBxample
with referende to Figs. 14 1F. 2 .3 In aApolyinpde bonii ng sheet 1
of 0.07 mm t htekyidDdebd a{litggd by X0mat i nglGg pol yl1o0g de atidgsi veil®yg bot h Xigles
of a pollyi mi de film|openings 3 serving as the outer-conhecting
areas and t hiEpoxy oésbn (Jlent holles) 9 were for3ed by 1 1 2
14 solutiioni i ng| Next, copper foil of 0.018 mmthick (trade nane:
SLP-'18; availlabl e from Ni fifteh Derk@d Lt 199 was HRaded, 1@@d 10g 10g
N~ Drying 150°C 150°C 120°C 120°C 80°C 120°C 120°C
conditions: |30 min 40 min 40 min 40 min 30 min {40 min 40 min
Treatment 150°C 150°C
after f£ilm
attachment: 30 min 30 min
Film Tg: 106°C 106°C 104°C 107°C 105°C 97°C 107°C
Residual 1.9% 1.2% 1.8% 1.9% 1.3% 2.2% 3.0%
volatile
jcomponent : .
State of Good Good Good Good Good Poor Poor
empty space:
Reflow - Good Good Good Good ° Good Poor Poor
resistance:
o 5 Examples 1 to 5 &
"
Comparative Examples 1 & 2
Examples of the present invention will be described
wlth reference to Figs. 1lA-1F.
In a polyimide bonding sheet 1 of 0.07 mm thick
10 obtained by coating a polyimide adhesive on both sides of a -

polyimide film, openings 3 serving as the outer-connecting

areas and through-holes (vent holes) 9 were formed by

14



|nner-connect|ng areas and developed mnrlngs 2 were forned by

conventional etching. 5 Then, wirings standing |aid bare were
subj ect ed successively to electrol ess nickel plating (layer
thickness: 5 pm and electroless gold plating (layer t hi ckness: 0.8
pm (not shown). Incidentally, the el ectrol ess plating used here may

; ﬁeiip'vff?ﬁglﬁlwﬁsl%?ﬁé'h Kot Sovpet Fotldor g, 04 grh?f??fcm oo paneg "
d wh
P anec o 1612 avat 16T LA Wlpads! ddnatdd Shd ol S W%%meaﬁﬂg 3 as

substrate. pognen dectpect tng rded qge 2%%%3202&’% FelighigS 2RERY e
(copper/poly| é?nJé $ﬁ§1Sé@?ﬁ{ e nay be processed by a | aser to

formhol es for*t connectimn areas and so on. Next ,

the die bgnd fil ms 4T£8{,”eaifingssgeaﬁsﬁ?ﬁb%fa bave ke ggﬁageeg d to t he

sem conduct or chip nbun ppor |ng sub 1B].

These were boggedss 1vejl¢gd€6 &Pé‘&ltié s?t}icr:Tlgeﬂl_% e@idéi&oomme”] C

time: 5 secon pressure: nd films 25

were bonded o, {EkalePats Gi) %ﬁ&sefécffm&élm%amg (1aydbey do not

adhere to the g sheet

Next, on eachegl e hois: falénﬁxhysmeed&%w@) InAYERANAYE! Pheshi P "6 was
bonded at the predeterm ned

electroless plating used here may be replaced with

~ 10 electrolytic plating.
. Next, the sheet with these wirings was punched into
a frame by using a punching mold to prepare a supporting
substrate on and in which sets of inner-connecting areas,
de&eloped wirings and outer-connecting areas were formed

15 [Fig. 1A]. As a method of producing the supporting
sﬁbstrate, polyimide of a commercially available double-
layer (copper/polyimide) flexible substrate may be
processed by a laser to form holes for the outer-connecting

N> areas and so on.

20 Next, the die bond films 4 formed as described above
were each bonded to the semiconductor chip mount region of
the supporting substrate [Fig. 1B]. These were bonded
under conditions of, e.g., temperature: 160°C; time: 5
seconds; and pressure: 3 kgf/cm2. Here, the die bond films

25 were bonded at metal pattern areas of the wirings.so that

they do not adhere to the bonding sheet.

15



posiLion of the supporting substféte by the use of a silver-free paste
10 (trade nane: EN-4322; available from 5 Htachi Chem cal Co., Ltd.),

foll owed by post-curing at 180[err]C for 1 hour to cause the die bond
filmand silver-free paste to cure. Here, at the part where the wiring
met al pattern was not present, an enpty space 11 conmuni cati ng

with the through- hoIﬁegtmag?fgégﬁdﬁggtﬁgﬁa F fmdfﬁugoﬂgnd%Q félnland t he

bondi ng sheet. € sem conduct or ettrode and the

| nner - ?OnneCt%%&é’éﬁcﬁ%%ﬁi Cé r&&@'ﬁdndﬁeéﬁoﬂ%céfé’d@édfemine&m”d' ng

gold wres 5 ose ‘havi ng been were set in a

te[)g;]f/f (rarem n c7jp éi]gi(trade né;medé%ffﬁ%%% ﬁﬁa\ﬁ I~'b?rit's)t‘r?rﬁgnlf gi‘lﬁf %hefneglai "
Co. , Lt dg 3143 O rddl padtier £8f @fa%éoﬁéiﬁ'é bﬁ“é3§2}"’%\%f’i§l§@éeﬁror{|ﬁ .

and fused at the openlngs serving as the outer-connecting ar eas

LE], fol | snedibrapuinciidifiean rabe, divhsj Onedidued oy | skt duplngagkages (o

obt ai n seni conduct or packages [ Fig. 1F]. The state of the

enpty space lig®fcegel namkageto caushl %haealéasoﬁase&mdaﬁadsahsarafﬁ_—eta.l ow
resi stance test was carried out to obtain the results shown in Table 2

above. 25 paste tdecudg. HPW) idt tHY patt wHie AR MEAGIWEGhdbal

t her nonechani cal analysis (TMP) at a tenperature rise of

16 pattefi Nivdsit Rotinpieésént Pagn Gdmbty . spde "1 Es¢eiin V€ Bing e
conponent” is the one obtained by cal cul ating changes in
with the through-hole 9 was formed between the die bond
~" 10 £ilm and the bonding sheet.

Then, the semiconductor chip electrode and.the
inner-connecting areas were electrically interconnected by
bonding gold wires 5 [Fig. 1C]. Those having been thus
formed were set in a transfer mold, and were each

15 encapsulated with a semiconductor sealing epoky resin 7
(trade name: CL-7700; available from Hitachi Chemical Co.,
Ltd.) [Fig. 1D]. Thereafter, solder balls 8 were disposed
and fuéed at the openings servihg as the outer-connecting
N ~areas [Fig. 1E], followed by punching to make division into
20 individual packages to obtain semiconductor packages {Fig.
1F]. | |

The state of the empty space 11 of each package
obtained was observed and also a reflow resistance test was
carried out to obtain the results shown in Table 2 above.

25 The "Tg" shown in Table 2 is the one measured by

thermomechanical analysis (TMP) at a temperature rise of

16



meigh; of films of 5 cmlong and wi'de before and after t hey wer e
heated at 200[err]C for 2 hours. Wth regard to the 5 "reflow resistance",

t he packages were noi sture-absorbed under conditions of 30C 75%RH 96
hours and thereafter an IR (infrared) reflow test was carried out to
observe visually any blisters in appearance. An instance where no

bl i st " d'y; p nst 10

bl i sters occureamiiies;Btaed 332098275 o "R HERHPRGEISIELERR, AL
APPLI| CATI ON " | ' | | O t he
I nsul ati ng £i TR ee%‘f vefgma eé?étlbgiegbg%?%%%e%‘?oé\{%c%%éﬁ% él\?\%?%\%sf?n t he
f f t : theyd i f ' nd
a?);(T Sasgs_ grr}sde%véﬁwefo%appr é]rlk%y%hn?@hlg?% %%%\e/ra ée(k}g ire%iﬁiét%g&i%ﬁ?g?ﬁ?%?
f11m adhesi veyere ndBE&d & Fold@e b Abutsl! WA £80abE £61HRQ Off
surely outsi de the package. Hence, the present invention nakes it

possibl e 50 pFAgkEGy SFEE ] s SAREEN SCPRE! éé’é%%f‘é‘gﬁéisturepéﬁé’@flﬁé&e of
package cracking and having a high 2 relTability.

17 under é%ﬁﬂiif%ﬁlf%fﬁngéﬁ75%RH/96 hours and thereafter an

IR (infrared) reflow test was carried out to observe
visually any blisters in appearance. An instance where no
blisters occurred was evaluated as "good"; and an instance

~ 10 where blisters occurred, as "poor".

POSSIBILITY OF INDUSTRIAL APPLICATION
As described above, in the present invention, the

insulating film adhesive material is attached onto the

wirings in the form of a tent. Thus, the function of a

vent hole is not damaged, and also gases and water vapor -

15 which are generated from the insulating film adhesive

material at the time of reflowing can be driven off surely
N outside the package. Hence, the present invention makes it

possible to produce small-sized semiconductor packages

preventive of package cracking and having a high

20 reliability.
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1 1. A semniconductor packaging chip-supporting 2 substrate
conprising; 3 A an insul ating supporting substrate on one surface of
4 which at least two wirings having sem conductor chip nount 5 areas are
so formed as to be disposed in such a way that, 6 when a sem conduct ar
chip is nounted at the sem conductor 7 chip nDunt areas of the wrings,
an enpty space is fornred 8 by the bottom surface of the sem conductor
chip, the side 9 surfaces of the wirings and the surface of the

i nsul ating trate; 11 B. at | east one through-hole
formed in the %@ﬁﬁ%@%Upportl ng substrate at its part facing the
enpty spage; 13 an eri al
formed at (ia 15 semflco%us %ico ‘?‘ﬁ&n‘%ﬂfﬁﬂ g‘ﬂq"rg \/‘\Jlﬁ{tirpad{lﬁ)? Sefi conduct or

16 chip iL,s t Fpunt jve of the sem conductor chip 17 nount
areas of he %&rlngs %ﬁbpf{ﬁiﬁ@ said insulating filmadhesive materi al

o Tt oy LA SAUCELYBOTRAES, BloBEKed fnkigsabfedee! be"
o ens oL 8 U B ice! ltndl st Labiasindles o ohlF, e
adhesi ve BBt e4}dhs are so formed as to be disposed in _such & way that, !
2. A process for producing a semn conductor ip packagi ng chi p- supportlng
substrat eg COMdn Sd '¥émiconductor chip is mounted at the semiconductor
7 chip mount areas of the wirings, an empty space is formed
~— 8 Dby the bottom surface of the semiconductor chip, the side
9 surfaces of the wirings and the surface of the insulating
10 supporting substrate;
11 B. at least one through-hole formed in the insulating
12 supporting substrate at its part facing the empty space:
13 and
14 C. an insulating f£ilm adhesive material formed at a
15 semiconductor chip mount région where the semiconductor
16 chip is to be mounted, inclusive of the semiconductor chip
v 17 mount areas of the wirings;
18 sald insulating f£film adhesive material being an
19 insulating film adhesive material having a glass transition
20 temperature of 100°C or above and a residual volatile
21 component of 2.0% (weighf by weight) or less at least at
22 the stage where the semiconducfor chip is mounted via the
23 insulating film adhesive material.
S
M
AR O D
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3 (1) ,a through-hole formng Step of formng a through- 4 hole in an
insulating supporting substrate; 5 (2) a wring formng step of
form ng on one surface of 6 the insulating supporting substrate at | east
two wirings 7 having sem conductor chip nount areas, so fornmed as to be
8 disposed in such a way that, when a sem conductor chipis 9 nounted at

the sem cqonductor chip unt areas. of the Q _wrin an ty space is
f ormed by(it he bottorT#Su:E)eR%O%ﬁss TP BROMGAD 1 AW "pg?trg)ﬂe si de

surfaces. o kot on i sl 0 YAREEflo | e A PO suppor (i g,
whore the Sserd Bhnductot LERrgh bots “bePmEt: 6665 GE "Eofit} e, 4 enFBigh-r o0 "
Thsul ating f1Tor e LRS-l Sopdre il eiBBEratE: ) {11 m adhesi ve

material lgavi ) @ gI§s§i£%§as£5£ﬁﬂngzgte#egﬁggg%ﬂéﬁgogn1Q9ée§ﬁ%§§8%r ove

and a residual volatile conmponént o ht by welg ess

at least @l @fe idSufdensy EEH f@fnéeéﬂﬁﬁ‘ﬁ.dé‘@éoétcgéaﬁ’sisttﬁ@%% ga the

23 insulating filmadhesive nmaterial” The process Tor

'produc!ng7a SN L9 Werh DEonQu PESK 3G 1YY bt SARERsE [ 1 68 SoRndd 3as £6C9é di ng
to claim 2, 3 wherein said adhesive |layer formng step conprises

the step g4 @fspofed in suckitd Ay NELAE, tigers Cdl SAMTEEAMICESE PehDy s
region the 6 insulating film adhesive material having a glass transition

9 mounted at the semiconductor chip mount areas of the

~ 10 wirings, an empty space is formed by the bottom surface of
11 the semiconductor chip, the side surfaces of the wirings
12 and the surface of the insulating suppor?ing substrate; and
13  (3) an adhesive layer forming step of forming an
14 insulating film adhesive material at a semiconductor chip
15 mount region where the semiconductor chip is to be mounted,
16 inclusive of the semiconductor chip mount areas of thé_
17 wirings:;
18 said ihsulating film adhesive material being an

A 19 insulating f£ilm adhesive material having a glass transition
20 temperature of 100°C or_above and a residual volatile
21 component of 2.0% (weight by weight) or less at least at

22 the stage where the semiconductor chip is mounted via the

23 insulating film adhesive material.

1 3. The process for producing a semiconductor

2 packaging chip-supporting substrate according to claim 2,

UTLTTTTEY !
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7 tenperature of 100[err]C or above and a residual volatile 8 conponent
of 2.0% (wei ght by weight) or |ess. 1 4. The process for
produci ng a sem conductor 2 packagi ng chi p-supporting substrate according
toclaim2, 3 wherein said adhesive |ayer formng step conprises the 4

steps of; 5 form ng at the sem conductor chip nount region an 6

I nsul atin esi ve eri al vin Ss transition t enper at ure
of 80 C oF aUBAFSHT SATes vp YRS forh i teh oonntteds, bR SHEP by
wei ght) or, Iesgi and 9 subj ecting the insulating film adhesive
material to heat treatnent at a stage prior to the stage where the 11

material. 8 o 1o P BeERRLEG Ko CchaeeBiouRun ot tp Shagat Bedfon the

mat eri al . t he

chi b iﬂﬁﬁ?&é’%ﬁs@%'ﬁﬂﬁﬁﬁﬁ%ﬁé%ﬂﬁ LG 2 a‘?’i?g 2 riads ERERIEISAT
TOUt TG00 dfir feure of 1@06@%&“%&;@@3@& g £BRGARSY abhg e '

sen1conductor ocess for f1cating a
sem condugt ordeyi ce é? fqur hﬁgs&éiﬁhg nounting a
sem conductor chip on the chlp ti su strate accordlng to claim
1 at its sem conductor chip 5 nDunt region; and 6 encapsul ati ng
the the sem conductor chip; 7 in this order. '

1 4. The process for producing a semiconductor

2 packaging chip-supporting substrate according to claim 2,
wherein saild adhesive layer forming step comprises the

4 steps of;

5 forming at the semiconductor chip mount region an

6 insulating film adhesive material having a glass transition
7 temperature of 80°C or above and a residual volatile

8 component of 15.0% (weight by weight) or less; and

9 subjecting the insulating f£ilm adhesive material to
10 heat treatment at a stage prior to the stage where the

11 semiconductor chip is mounted via the 1nSulating film

Ny 12 adhesive material.
1 . 5. A semiconductor device comprising;
2 the chip-supporting substrate according to claim 1;
3 a semiconductor chip mounted on the chip-supporting

4 substrate at its semiconductor chip mount region; and
5 a sealing member for encapsulating the semiconductor

6 chip.

[T 20
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6. A process for fabricating a semiconductor device,
comprising the steps of;

mounting a semiconductor chip on the dhip-supporting
substrate according to claim 1 at its semiconductor chip
mount region; and

encapsulating the the semiconductor chip;

in this order.

* c L M S *
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