
;e3eddV6Td[qc 26 February 2003 1 TAPE CARRIER FOR BGA AND SEMICONDUCTOR
DEVICE USING THE SAME FIELD OF THE INCENTION The invention relates to a
taps carrier for BGA (Ball Grid Array) and a semiconductor device using the
same, and more particularly to a tape carrier adapted to a semiconductor
chip having pads arranged along the central line thereof, a tape carrier
for mounting a flip-chip, and a semiconductor device using the same.
BACKGROUND OF THE INVENTION 1C In these days, a small sized package
(semiconductor device) called CSP (Chip Size Package) of BGA structure
using a tape carrier which is easy for high density wiring has been
proposed in accordance with the demands of small size of packages and
mounting of semiconductor chips with high density. In this type of a
package, 15 a semiconductor device is structured by mounting a
semiconductor chip having electrodes arranged along the central line
thereof on a stress-relieving resin layer fixed on one surface of an
insulating taps having an opening. Fig.1 shows a conventional tape carrier
comprising insulating 20 film 1 of polyimide, etc, having
rectangular-shaped film opening 2 in the central portion thereof to be used
for bonding, inner leads 4 extended into film opening 2, patterned leads 3
and lands 5 for solder balls integrally formed with inner leads 4.
Insulating film 1 is provided with silicone resin elastmer layer o', on the
side of 25 forming leads 3 and solder ball lands 5, for relieving thermal
stress in mounting semiconductor chip (rot shown) , wherein elastmer layer
6 has elastmer layer opening 61 similar to film opening 2. Fig.2 shows a
cross-sectional structure of the conventional   2 tape carrier along the
line A-A' in Fig. 1. 26 February 2003 Fig.3 to 5 show a conventional
semiconductor device using the conventional tape carrier, wherein
semiconductor chip 7 is mounted to be adhered to silicone resin elastmer
layer 6. Semiconductor 5 chip 7 is provided with a plurality of electrodes
8 linearly arranged along the central line thereof, and electrodes 8 of
semiconductor chip 7 and inner Ieads 4 of the tape carrier are electrically
connected at the position of film opening 2 and elastmer layer opening 61,
wherein. these electrically connected Portions, and film LO and elastmer
layer openings 2 and 61 are sealed by sealing resin 9 such as liquid epoxy
resin, etc.Film and elastmer layer openings 2 and 61 serve a role for
preventing injected liquid sealing resin 9 from being flowed out. Solder
balls 10 are formed on solder ball lands 5 to be externally exposed and
connected to an outer circuit (not shown) Thus, the conventional
semiconductor device is structured. 



Figs.6A and 6B show another conventional semiconductor device of UGA~ type
CSP (Trademark of Tessera in the USA) which has been increasingly used,
wherein the demands of enhancing the 20 connecting reliability in thermal
cycle and lowering the manufacturing cost are realized in addition to the
formerly described demands. In the semiconductor device 200 shown in Figs.
6A and 6B, semiconductor chip 30 is mounted via elastmer 70 on tape carrier
25 100, so that electrodes of semiconductor chip 30 are electrically
connected to leads of tape carrier 100, and electrically connected portions
of the electrodes and the leads are sealed by sealing resin 50 injected.
into resin-sealing operings 40. In addition, solder   26 February 2003 3
balls 20 are arrayed on the side of tape carrier 100 opposite to the side
on which semiconductor chip 30 is mounted. Fig.7 shows take carrier 100
used for UBGA type CSP (semiconductor device) 200. Tape carrier 100
comprises an insulating film such as polyimide, etc . having through .holes
21 5 for mounting solder balls 20, a^d resin sealing opening 40 for
injecting sealing resin 50 to seal electrically connected portions of
.semiconductor chip 30 and leads 60 formed on the insulating film for
connecting semiconductor chip 30 to solder balls 20. In the conventional
tape carrier (^ic.L) and the conventional LO semiconductorr device (Fig.3),
however,there are disadvantages in that voids occur inside sealing, resin
9, because air existing in Space between film opening 2 and elastmer; layer
opening 61 is a _ trapped by sealing resin 9 such as liquid epoxy resin
etc, when sealing resin 9 is =injected into film opening 2 and elastim
laver 15 opening 61, and that sufficient flatness of elastmer layer 6 such
as silicone resin is not obtained, because such a method of using ordinarY
liquid resin to be printed and hardened is difficult to provide a flat
surface _addition, workability is dificult to  by increased) because
semiconductor chip 7 is adheered to elastmer 20 r 6 by using adhesive even
worse, the separation. occurs between semiconductor chip 7 and sealing
resin 9 for the conventional conductor device (Fig.3) , because thermal
stress which, is generated a under heat Cycle) etc. at an. interface
between Semiconductor chip 7 and sealing resin 9 in a=corda:?ce with the. J
25 difference C2 of thermal thermal expansion coefficients and stress which
is caused by expansion of void 11 (=ig.5) i.^, sealing resin o, are
concenrated to an edge portion of sealing resin 9. The thermal   4 26
February 2003 Stress causes the connected proportions Of 1^C:..^ leads 4
and electrodes 8 to be broken in a short period, thereby resulting in a
defect in a circuit for the semiconductor device. The conventional
semiconductor device Figs 6A and 6B) and the conventional tape Carrier
(Fig.7) also have a disadvantage in that sealing resin SO is concave in the
vicinity of the central portion thereof as shown by arrows 8, because
injected sealing resin 50 is pulled towards a peripheral wall of opening 40
in accordance with surface tensile force thereof. Therefore, it is
difficult 0 to provide sealing resin 50 with a flat surface. In addition)
there is a disadvantage in that the resin-sealing portion is positioned on
only one side, unless leads 60 are arranged symmetrically thereby resulting
in the deterioration of structural balance for a semiconductor device,
because sealing resin 50 is provided to seal 5 only the connecting portions
of leads 6G and electrodes of semiconductor chip 30. 



SUMMARY OF INVENTION Accordingly, it is an object of the invention to
provide a 0 tape carrier for BGA and a semiconductor device using the same
'_ which no void occurs inside a sealing resin. It is another object of the
invention. to provide a tape ca=tie; LO. BGA and a semiconductor decice
using the same in which the influence caused by thermal stress of a
semiconductor chip mounted On the tape Carrier is relieved against the tape
carrier and a sealing resin It is a further object of the invention to
provide a tape carrier for BGA and a semiconductor device using the.mr.e in
which      26 February 2003  layers being positioned between the One
surface of the insulating  filial and the One surface Of the semiconductor
chip a plurality of solder balls positioned or. another surface Of tile
insulating film t0 be connected with plurality Of 1 lands 5 and a sealing
resin to seal connected portions of the plurality of inner leads and the
plurality of. electrodes; wherein the elastomer layers are located or:
oppsoite sides of the Opening t0 be seperated around at 1 least O.^-2 a end
O. the opening According CO the Chard feature Of the invention a tape 14
carrier for BGA, comprises ' an insulating film having a plurality of
openings for donding , and a plurality of through-holes for mounting r.7 a
plurality of solder balls) the plurality of openings being arranged along-g
electrodes of a semiconductor chip to be mounted on tie insulating film;
1.5 a plurality o leads formed on one surface of laic insulating film, each
o-_' ends of the plurality of leads being projected in to a corresponding
one of the plurality of openings; and a plurality of lands for mounting the
plurality of solder balls, ti== plurality of lands being formed o^ Ch a one
surface Of the 20 insulating film to be exposed via the plurality of
through-holes to another surface oz the insulating film According t0 the
fourth feature Of the invention a semiconductor device comprise S_S a
semiconductor Chip having electrodes On one SurLsurface-~uC~?thereh thereof
an insulating Film having a plurality o leads formed on one surface thereof
in a predetermind p? pattern and pluraity of lands formed on the one 511
surface thereof , tilt'' 1 insulating C 11 :T,1 b21^g fo   726 February
2003 6 layers being positioned between the One surface of the insulating
filial and the One surface Of the semiconductor chip a plurality of solder
balls positioned or. another surface Of tile insulating film t0 be
connected with plurality Of 1 lands 5 and a sealing resin to seal connected
portions of the 



plurality of inner leads and the plurality of. electrodes; wherein the
elastomer layers are located or: oppsoite sides of the Opening t0 be
seperated around at 1 least O.^-2 a end O. the opening According CO the
Chard feature Of the invention a tape 14 carrier for BGA, comprises ' an
insulating film having a plurality of openings for donding , and a
plurality of through-holes for mounting r.7 a plurality of solder balls)
the plurality of openings being arranged along-g electrodes of a
semiconductor chip to be mounted on tie insulating film; 1.5 a plurality o
leads formed on one surface of laic insulating film, each o-_' ends of the
plurality of leads being projected in to a corresponding one of the
plurality of openings; and a plurality of lands for mounting the plurality
of solder balls, ti== plurality of lands being formed o^ Ch a one surface
Of the 20 insulating film to be exposed via the plurality of through-holes
to another surface oz the insulating film According t0 the fourth feature
Of the invention a semiconductor device comprise S_S a semiconductor Chip
having electrodes On one SurLsurface-~uC~?thereh thereof an insulating Film
having a plurality o leads formed on one surface thereof in a predetermind
p? pattern and pluraity of lands formed on the one 511 surface thereof ,
tilt'' 1 insulating C 11 :T,1 b21^g formed   7 26 February 2003 with a
plurality of openings for bonding along the electrodes o_ the semiconductor
0'11.J a..^.d d plurality OF t =Ollgh holes for exposing the'' plurality OF
lands t0 another surface O. the insulating film 7 do elastomer laV2r
positioned between the one surface of the semiconductor chip and surface of
the insulating film S the one surface of the insulating film for rl
relieving thermal stress caused by a difference Of thermal expansion
coefficients of the insulating rile and the semiconductor chip; a plurality
of solder balls s mounted in t .e _ ' plurality t_! of through-holes to be
connected to the plurality or lards; and 10 a plurality of sealing resins
for filling the plurality openings to seal connected portions o:: the =l
electrodes o. the semiconductor chin and the plurality o leads. brief
description n=' T,^ drawings The invention will be explained in more detail
in conjunction with the appended drawing wherein Fig 1 15 an explanatory
plan  V._'.v of a convention tape Carrier for a semiconductor device Fig.2
1S d transeverse cross-sectional view the conventional 20 tape car=ier in
fig.1 along line A A; Fig.3 is an explanatory plan view of a conventional
semiconductor device using a conventional take carrier-, Fig 4  is a
transverse cross-sectional view of the conventional  semiconductor device
in Fig 3 along line A A;, 



25 Fig.5 is a longitudinal cress-sectic-al view e. t:the conventional
semiconductor d.=_vice _..Fig 3 along line B B 9; :1g5.5: and E3 art
explanatory views O` t 2 construction O a conventional .'U-BGA type
semiconductor device;   26 February 2003 8 Fig. 7 :.S d.^. explanotory view
of C:2 construction C. a conventional tape carrier used in a conventional
U-BGA type   semiconductor device; Fig.8 is a.^. explanatory plan view o. a
tape carrier for a 5 semiconductor for device in a preferred embodiment t o
c the inventionn; Fig 9 is a transverse cross-sectional view of. the tape
carrier in Fig.1 along line A A' Fig 10 Q IS an explanatory plan view of. a
semiconductor device using a tape carrier in a preferred embodiment o=
t:-the invention; 1p Fig.11 is a transverse cross-sectional view of the
semiconductor device in semico 10 along  line A A , Fig 12 is a
longitudinal. cross-sectional oval view the semiconductor device in^. Fig
1O along line B-B') Fig. l3 is a.^. explanatory view of the coast=uctioo. a
BGA 15 tape ca=tier used in a U -BGA type semiconductor device
accordi.^according-g to a preferred embodiment of the invention; Figs and
14B are explantory views or the construction of a U -BGA Type semiconductor
device in the preferred embodiment; Fig.15s a fl ow chart stowing a method
for manufacturing tae 20 'wU-BGA~ type semiconductor device in the prefered
embodiment Figs.?35~ to 18C a=a an explantory v=ews showing the method for
manufactruing the U-BGA -BGa typo semi conductor device in the preferred
embodiment Figs.17 to 17C are explanatory views showing the method for 25
manufacturing the !.= -3Ga in the pre=e=red embodiment and Figs .18?. and
183 are explantory views shown: another s^ape of resin-sealing openings
40a.   26 February 2003 9 DESCRIPTION OF THE PREFERRED EMBODIMENTS First
preferred embodiment of the invention will be explained in detail with
ree=znce to Figs 8 to 12. Fig.8 shows the structure of a tape ca=;ier for
BGA according t0 a preferred embodiiment C of Ch_ invention . Tape carrier
1 comprises insulating rill, 1 made o. pot polymide o. the l like having
ad'.^.esiva layer on it and tilts opening 2 ? n rectangular a= shape formed
in the middle a inner leads a 4 formed On insulating film 1 and
C='O]eCC=:1g thereof O.. n-- leads _ into film opening 2, patterned Leads 3
mace of copper plated wit:: LO gold to be Loaned integrally with inner 1
and s ) and ' lands 5 For mounting a plurality of solder balls for
electrical connection with an external circuit . On the Surface of
insulating film a 1 elastmer." layers 6A and 6B each consisting o.
low-elasticit:y f epoxy resin a^d having adhesive layers on both surfaces
are adhered for relieving I5 thermal stress produced in mounting a
semiconductor chip (not shown in Fig.8) , such that they are separated from
each other to be located or_ opposi to sides o  film opening 2 provided is
tae central portion or insulating fiIm 1. The elastomer 1 layer o2 or c8
may be composed  of a film having adhesives on both surfaces, i.^. any form
with a core ZQ film or without it. Fig.9 is a cross-sectional view c. the
tape carrier in Fig.3 along plane A-A. According to theinvention, elastomer
layers 6A and 6B are separated on at least oneside of film opening 2.
Elastic layerts 



6A and 6B may be separated either around only one end ofthe opening or
around both ends of the opening. In either case, theair trapped in the
sealing resin injected ino the opening in liquid form can be expelled
successfully to the outsideby the way of the separation    26 February 2003
10 Of elastomer layers 6A and 6B before the resin is hardened Fig.10 shows
the structure of a semiconductor device in the embodiment according to the
invention. Semiconductor chip 7 is mounted on ithe elastomer layer5s 6A
and6B which have been adhered to 5 insulating film 1. Tape carrier
consisits of insulating film 1made of polyimide or the like haing an
adherie layer on its surface, inthe middle of which film opening 2 is
formed, and the elastomer layers 6A and 6Badhered to insulating film 1 on
one surface. Inner leads  4 connected to electrodes 8 of semiconductor chip
7 and lands 5 for LO connecting inner leads 4 to an external circult are
formed in- a predetermined pattern) respectively, o:, one surface of
insulating film 1. Elastomer layers 6A and o8 are attached to insulating
film 1 or. the surface thereof thereof opposite to the surface on w;-which
lands 5 are formed . L5 Elastomer layers 6A and 65 on which semiconductor
chip 7 is to be mounted are, composed of a synthetic resin of low
elasticity so as to reduce thermal stress due to t'-the difference in
thermal expansion coefficients between semiconductor chip 7 and the tape
carrier composed Of insulating film 1 ?0 Solder balls 10 for connecting
semiconductor chip 7 wit: a external circuit (net s^cwn in Fig.10) are
formed on leads 5 on insulating film 1 to be exposed to the outside of the
device. Inner leads 4 and electrodes a are connected in film opening 2
through which sealing .resin. 9 in liquid from is injected to seal the ~5
connectingsites hermtically. thus, thesemiconductor deviceis completed
Fig. l1 is a longitudinal cross-sectional view of the semiconductor device
in Fig. 10 along line A-A'. Fig.12 is a   26 February 2003 11
transversecross-sectional view of the semiconductor device in Fig. 10 along
line 5-B. In the preferred embodiment of the semiconductor device in Fig.
10 according to theinvention, sealing resin9 such as epoxy resin in liquid
form which is injected through film opening 2 passes along the .__ edges o.
e? as come= 1 layers 6A a :d 63 a^d s :reads to reach the edge CL
semiconductor chip 7 where electrodes g have been connected with 1n.^.e.
leads 4 In the course of injection of the liquid resin, air bubbles
enclosed within the resin flowing into 



! 0 =il:n opening 2 and introduce into the space within r_ t 1 lm opening 2
escapes through at least One separated portion of elastomer layers 6A and
6B. Therefore, sealing resin 9 can be formed without producing voids due to
air enclosed in the course of resin injector. Film opening 2 prebents
asealing resin 9 consisting of liquid epoxy  15 resin from flowing out when
it is injected, and helps the resin to embed and seal the connecting sites
or electrodes 8 hermetically. Local cocentrationof stress to electrodes 8
is prevented by sealing_ resin 9 because it s'.^.ares the stress applied to
elect=odes 3. Elastomer layers 6A and c3 located en both sides or =ilm
ode^ing ?0 2 may be separated around only one end of  the opening Even in
such a case, tile air encloses in the liquid resin 1 ^j=cted to film
opening 2 can be expelled successfully out o' the opening through the
separated portion of elastomer lade=s ca and c'3. insulating F11:',1 1
suited for tape C.'_=_ carrier L used 1.: C..^.;S invention 15 an
insulating plastic L1'1 :^d'!7.^:y S!_=__C_S:':= flexibility heat
resistance, facility of handling and uniformity in thickness, for example,
polyimidefilm. Adhesive is applied to one Or both surfaces 3:.2a O!'
insulating C film _ for preparing cape   26 February 2003 12 carrier 1,
insualting film 1 is punched by means of a punch and a die or the like so
as to form film opening 2. Metal film such as copper foil is used as a
material for constituting a lead pattern. A lead pattern including inner
leads, lands for mounting solder balls 5 and leads fo connecting the inner
leads and the lands can be formed by, for example, lamination of copper
foil onto an insulating film have adhesive on its surface and forming of an
opening, followed by photo-lithographic process and etching process. The
mount of a semiconductor chip on a tape carrier with adhesive 10 is
conducted by heating them with pressure applied to the adhesive with the
electrodes and the leads on the take carrier being aligned 'r'i'le inner
leads D=O]eCtlng into an opening of t:: tape carrier are directly
CC.^_nCCed with: electrode pads C ; Ch a C.11 C by single-point bonding
method) or otherwise, by wire bonding with gold Wires or 15 the like.
Elastomer layers of low elasticity resin are used in the tape carrier or in
the semiconductor device according g to the invention in order to reduce
the thermal stress caused by the difference i^ thermal expansion between
the semiconductor chip to be mounted and ?0 the tape carrier or any other
external substance ::l as tomes livers are suitably O` adhesive films low
elasticity resin such as elastomer, plastomer Or the like. r liquid resins
of thermal hardening type such as epoxy resin is used as a sealing resin .
coating O. a resin Call b2 performed by potting method in which C.^.2 25
liquid resin i5 coated from above the opening C. the 2 tape carrying by
using a dispenser. [ E:<amples ]   13 (Semiconductor device in the
invention) 26 February 2003 



A tape carrier is prepared by forming a lead pattern composed  of copper
foil of 18 microns in thickness plated with gold on a base film of polymide
of 50 microns in thickness having an adhesive layer of 12 microns in
thickness, in the middle of which an opening is formed so as to confront
the electrodes on a chip to be mounted. A tape carrier in accordance with
the invention is produced on which  elastomer layers composed of epoxy
resin film of 150 microns in thickness having adhesives on both surfaces
are provided on the both 10. sides of the film opening formed in the middle
of the base film. After a semiconductor chip having thickness of 0.3mm,
width  of 8 mm and length of 15 mm is mounted on the elastomer layers of
the tape carrier by the help of adhesive surfaces of the layers, the leads
on the tape carrier and the electrodes on the chip are connected, liquid
epoxy resin (viscosity at 25C is 10 Pa sec.) is injected over the film
opening and hardened by heat and , further, solder balls are mounted on the
lands. Thus a semiconductor device of the invention is completed. 20
(Semiconductor device for comparative example) A semiconductor device is
prepared for comparative example using a tape carrier having an elastomer
layer having no separated portion around the opening in the middle of the
tape carrier. With respect to the semiconductor device in the invention and
the semiconductor device for comparative example, the presence of  void
trapped in the sealing resin rear the ends of he ends of he opening and the
ratio of troubles caused in heat cycle test (55 C/30 min. to 125 C/30min)
are onserved. The results are shown in Table 1. The         1~ 26 February
2003 trouble in the comparative example in heat cycle test is disconnection
near the ends of the sealing resin between the leads and the electrodes. S
T~ELE 1 The occuring ratio of enclosed voids in the sealing resin and the
results or heat cycle test. 



Items the inventionI comparative  a.CamJ ~. aThe occurrence of voidsC '~
I'' ~sT::e ratio of trouble~Cp cLrcles ~C/50 IS/50ir. heat cycle test
(nunber of troubles/ ~ 5C0 cycles ', 0/S0 ~ 18/S0number or tests)10C0
cycles I0/5C i 33/50  14 .In the BGA tape carrier and the semiconductor
device according to the invention, the elastomer layers are provided on
both sides  of the opening formed in the middle of the tape carrier , such
that  they are separated around at least one end of the opening , whereby
air is prevented from being trapped within the sealing resin which IS is
injected for sealing the correction sites o. the inner leads o;: the tape
carrier with the electrodes on the semiconductor chip, because the air
bubbles introduced into the space within the opening can escape through the
separated portion (s) of the elastomer layers  so that air-tight sealing by
the sealing resin is made possible 20 Moreover, flowing of the sealing
resin is promoted owing to the  absence of air. Accordingly, a BGA tape
carrier and a semiconductor  device using the same are provided to have
good quality according  co the invention owing to prevention of voids
within the sealing   26 February 2003 15 resin. In the BGA tape carrier and
the semiconductor device according to the invention, the elastomer layers
located on both sides of the  opening formed in the middle of the tape
carrier is separated around 5 at least one end of the opening, whereby flow
as well as spreading of liquid resin toward the end surfaces of a
semiconductor chip are facilitated and the connection sites of the
electrodes are covered  with the sealing resin uniformly and hermetically
enough  Thus thermal stress between the sealing resin and the semiconductor
chip 10 can be reduced improving significantly the raliability of a
semiconductor device in thermal stress such as temperature cycle. Surfaces
of elastomer layer composed of adhesive films made of low elasticity resin
are so smooth that contact of the insulating film of a tape carrier with a
semiconductor chip is facilitated. 15 Accordinly, a reliable BGA tape
carrier and semiconductor device using the same are provide according to
the invention. A second preferred embodiment of the invention will be
explained in detail with reference to Figs. 13 to 18A and 18B 



Fig. 13 is an explanatory view of the construction of a BGA tape 10.
carrier used for a 4. BGA type semiconductor device in the second
preferred embodiment of the invention. As shown in Fig. 13, BGA tape
carrier 100 comprises solder  ball - mounting through - holes 21 for
mounting solder balls 20 (see Fig. 14A and 14B) on an insulating tape made
of polyimide etc, leads  60 made of copper foil etc. on the insulating tape
and resin. injection openings 40a, divided into some segments, for
electrical connection between leads 60 and semiconductor chip 30 as well as
fpr injection of sealing resin.    26 February 2003 16 Each of resin
injection openings 40a is a small opening which is different from a single
long opening of a large area in a  conventional tape carrier. Resin -
injection through - holes 40a must have a size at least 5 required for
electrical connection to be easily made between the electrode pads formed
on the surface of semiconductor chip 30 and  leads 60 as well as for smooth
flowing of sealing resin injected  into the openings. The arrangement of
resin - sealing openings 40a may be varied depending on the pattern of
leads 60. 10 In this embodiment , resin - injection openings 40a are
located  not only in the portion where leads 60 are present but also in the
portion where leads 60 are not formed. Thus, the structural balance  of 4
BGA type semiconductor device is improved as the whole after resin -
sealing since the resin sealing is provided either in the area. 15. of
leads 60 and the area having no leads. BGA tape carrier 100 may be provided
with an elastomer layer, as described later in the case where it is
supplied to a market as an independent product by itself A u .BGA type
semicondutor device using BGA tae carrier 100 in the embodiment will be
described below. 20 Figs 14A and 14B are explanatory views of the
construction of the u. BGA type semiconductor device in this embodiment
wherein Fig. 14A is a perspective view of the u. BGA type semiconductor
device in this embodiment, and Fig. 14B is a cross - sectional view thereof
along line A.A in Fig.14A 25 In the u. BGA type semiconductor device 200 in
the present  embodiment , as shown in Fig. 14A, BGA tape carrier 100 shown
in Fig.13 and semiconductor chip  30 are connected electrically, the
connected  



portion is resin sealed from resin-injection openings 40a formed    17 in
BGA tape carrier 100 by injecting sealing resin 50, and solder  balls 20
are mounted in an alley on the surface of BGA tape carrier  100 opposite to
that having semiconductor chip  30 mounted. The electrical  connection
between BGA tape carrier 100 and 5 semiconductor chip 30 is conducted, as
shown in Fig. 14B, interposing  elastomer layers 70, which serve to absorb
thermal stress between BGA tape carrier 100 and semiconductor chip 30. The
method for producing the u. BGA type semiconductor device according to the
embodiment will  be explained hereafter with 10 reference to Fig. 15 to
Figs. 17A to 17C. Fig. 15 is a flow chart showing the method fo producing
the u BGA type semiconductor device in the embodiment. In the method for
producing a u. BGA type semiconductor device according to the  embodiment
elastomer layer 70 is attached on the side of BGA tape  15 carrier 100
where lead pattern is present as shown in Fig. 16A ( Step 301), teh surface
of elastomer layer 70 on which the semiconductor chip is to be attatched is
coated with adhesive 401 as shown in Fig.163 (Step 302), and semiconductor
chip 30 is mounted on elastomer layer 70 by means of teh adhesive as shown
in Fig. 16C (Step 303). As 20. elastomer layer 70, a tape made of , for
example , poly - imide family or fluorocarbon resins is utilized. Epoxy
resins may be used as the adhesive. Step 302 is skipped if elastomer layer
70 with adhesiv is used. 25. Then, a bonding process to connect leas\ds 60
with the electrode pads of semiconductor chip 30 is carrier out by means of
bonding  tool 501 as shown in Fig. 17A (Step 304), and sealing resin 50 is
injected from resin - injection through- holes 40a by means of        18 26
February 2003 Though any of resin - injection openings 40a procide on BGA
tape carrier 100 in this embodiment has a rectangular shape as shown in 



Fig. 13, they may have rounded corners as shown in Fig 18A or may have
different sizes and shapes depending on a pattern of leads 60 10 as shown
in Fig. 18B, and need not be be aligned regularly. As a plurality of
openings to form segments are provided for injection of the sealing resin
eah opening is smaller in area than  a single opening for resin injection
in a conventional tape carrier  owing to the  smaller area of each
injection opening a concaved  15 surface of the sealing resin formed by
surface tension pulling the  resin toward the side walls surrounding the
openings is diminished  facilitating flat surfaced resin- sealing Further
in the semiconductor device according to the invention  as resin injection
is carried out through resin sealing openings. 20 40a provided in the
portion of BGA tape carrier having no lead as well as in the portion having
leads (refer to Fig.17A), the  localization of sealing resin. Cracks of a
semiconductor chip or 25. separation of a semicondutor chip from the tape
carrier caused by uneven stress due to such mechanical imbalance is
prevented, thereby the reliability of semicondutor devices is improved. In
addition, as a total area of the resin sealing opening may       26
February 2003 19 be sometimes smaller than conventional one increasing the
working  area of BGA tape carrier in propotion toughness of the
semiconductor device then is improved. Althouh the invention has been
described with respect to 5 specific embodiments for complete and clear
disclosure, the appended claims are not to be thus limited but are to be
construed as embodying  all modification and alternative constructions that
may occur to one skilled in the art which fairly fall within the basic
teaching  herein set forth.   20 26 February 2003 WHAT IS CLAIMED IS 1. A
tape carrier for BGA, comprising: an insulating film having an opening for
bonding in the 



middle thereof, a plurality of leads formed on the insulating  film and
projecting into the opening to provide a plurality of inner leads, and
plurality of lands connected woth the  plurality of leads, the pluralityof
leads and the plurality of  lands being formed in a predetermined pattern;
and elastomer layers for relieving thermal stress, the  elastomer layers
being provided on one surface of the insulating film by means of an
adhesive, said elastomer layers being located to have an opening area at a
position corresponding to the opening of said insulating film and provided
with a separated portion around at least one end of the opening area
through which air remained within the opening area can escape. 2. The tape
carrier for BGA as defined in claim 1, wherein: each of said elastomer
layers is composed of an adhesive film formed of low - elasticity resin. 3.
The tape carrier for BGA as defined in claim !, wherein: said elastomer
layers are separated around both opposite ends of said opening. 4. A
semiconductor device comprising: a semiconductor chip  having a plurality
of electrodes in  one surface thereof; a BGA tape carrier comprising an
insulating film having an opening for bonding in the middle thereof, a
plurality of leads  formed on the insulating film and projecting into the
opening to provide a plurality of inner leads and a plurality of lands
connected with the plurality of leads, the plurality of leads and the
plurality of lands being formed in a predetermined  pattern on one surface
of the insulating film; elastomer layers for relieving thermal stress, the
elastomer layers being positioned between the one surface of the insulating
film and the one surface of the semiconductor chip;    26 February 2003 21
a plurality of solder balls positioned on another surface of the insulating
film to be connected with the plurality of lands; and a sealing resin to
seal connected portions of the  plurality on the inner leads and the
plurality of electrodes; wherein. 



the elastomer layers are located to have an opening area at a position
corresponding to the opening of said insulating film and provided with a
separated portion around at least one end of the opening area through which
air remained within opening area can escape . 5. The semiconductor device
as defined in claim 4, wherein: of each of said elastomer layers is
composed of an adhesive film formed of low-elasticity resin. 6. The
semiconductor device as defined in claim 4 wherein: said elastomer layers
are separated around both ends of said opening. 7. a tape carrier for BGA,
comprising: an insulating film having a plurality of openings for bondings
and plurality of through - holes for mounting a plurality of solder  balls,
said plurality of openings being arranged along electrodes  of a
semiconductor chip to be mounted on said insulating film; a plurality of
leads formed on one surface on one surface of said insulating  film, each
of ends of said plurality of leads being projected into a corresponding one
said plurality of openings; and  a plurality of lands for mounting said
plurality of solder balls said plurality of lands being formed on said one
surface of said insulating film to be exposed via said plurality of through
holes to another surface of said insulating film.                 22 26
February 2003 B. The tape carrier as defined in claim 7, wherein: said
plurality of openings are partially provided on an area of said insulating
film. where said plurality of leads are formed) while a remaining of said
plurality of openings are provided on an 



S area of said insulating film where said plurality of leads are not
farmed.
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