SPECI FI CATIl ON SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD
THERECF TECHNI CAL FIELD 5 - The present invention-relates generally to
seni conduct or devi ces and nanuf acturi ng net hodol ogy thereof, and nore
particularly to technol ogi es usefully applicable to high- density nount abl e
sem conductor devices with tape carrier package (TCP) 10 structures al ong -
with fabrication nethods thereof. BACKGROUND ART In recent years, as
portabl e or handhel d el ectronic equi prent | ess in shape and thickness and
yet Wi'th much increased functionalities is devel oped 15 for mass

production, TCP technol ogieg grg @ef0ﬁ1fgc|§p@r%a5t yrore and nore in the
manuf acture of solid- state integrated circuit (IC) packages for use in

such highly advanced el ect r g cotpuRToR DHverd® ANie enhanced nountability
of thickness-reduced or "thin" 20 el ectroni cs conponents and al so the

ability to increase packagaNUFACTURINGTIMETHOD\HEREOB a package structured'
|nclud|ng a tape carrier haV|ng a plurality of conductive | eads forned

thereon in a repeated pattern, WHECHNNICAL SEFELDNduct or 25 chip is placed
on or in the tape carrier with its el ectrode pads | am nati on-contacted
wi th corPespondi nfhe present invention-relates generally to
semiconductor devices and manufacturing methodology
thereof, and more particularly to technblogies
usefully applicable to high—density_ﬁounfable |
semiconduct&r devices with tape carrier package (TCP)
10 structures along with fabrication mefhods ﬁhereof.
BACKGROUND ART
In recent years, as portable or handheld
electronic equipment less in shape and fhickness and
yét witb much increased functionalities is developed .
15  for mass productioﬁ, TCP technologies are becoming.
important more and more in the manufécture of solid-
state integrated circuit (IC) packages for use in such
highly advanced electronic equipment due té the
enhanced mountability of thickness-reduced or "thin"
20 electronics components.and also the ability to
increase package pins in number. |
The TCP is a.package structured including a tape
carrier having a plurality of cbnductive leads formed

thereon in a repeated pattern, wherein a semiconductor -

25 chip is placed on or in the tape carrier With its



ones dbf the carrier leads for. electrical interconnection therebetween, the
sem conduct or chip being sealed by a sealing resin material or the like. 5
Prior -known TCPs are typically designed so that a semni conductor chip used
is greater in thickness than the tape carrier, which would result in an
I ncrease in nount height of a multilayer tape structure with nmultiple
unitary tape carriers |am nated on one 10 another. One prior art
- approach to mount - hei ght reduction has been disclosed, for exanple, in
. Japanese Pat ent Appllcatlon Lai d- Open No. 63(1985)-52431 ("JP-
- A-63- 52431") S rr f t
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sen1conductor ng I €S ack ‘surface away> Anot her

approach is Bﬁggdo*ﬂt&hlnng&abothe%%%zk%m.%hj dicsgl oses therein a

t echni que for naking e sem conductor chip and the tape

carrier at aihiBRcoffetheon CReTebetiieet , '&H@fﬁéﬂﬂabﬁadﬁﬂdiléﬂh ncludes a

specific franme structure, called the ' “stiffener” in the sem conduct or
device art, pe@ngdeedaldeduby a Sealdogdueisdin ateriidlh o sthmckikel f ace -

contacted with a heat rel ease nenber known as "heat spreader.” In this TCP
a tape carrier isPriom &howm TI€Ps e dypfilteddy fdesigned ism theitveen one
end of .its lead -2- and the sem.conductor chip while sinmultaneously

semiconductor chip used is greater in thickness than
the tape carrier, which would result in an increase in
mount height of a multilayer tape structure with
multiple unitary tape carriers laminated on one

10 another. One prior art approach to mount—ﬁeight
reduction has been disclosed, for example, in Japanese
Patent Application Laid-Open No. 63(1985)-52431 ("JP-
A-63-52431"), which teaches a tape carrier for use
with a certain semiconductor chip having its bottom or

‘15  back surface cut away. Another approach is found 'in
JP-A-5(1993)-291218, which discloses therein.a
technique for making thinner both the semiconductor
chip and the tape carrier.at a time.

Another TCP structure is also known which

20 includes a specific frame strucfure, called the
wstiffener" in the semiconductor device art, provided
around a semiconductor chip with its back surface
contacted with a heat release member known as "heat
spreader." 1In this TCP a tape carrier is mounted on

25 the stiffener for junction between one end of its lead



providing a

whi ch:5 woul d result

structures.

bunp el ectrode at the other end of such lead. . In this case the
resultant TCP structure suffers from an excessive increase in thickness,

Still another TCP structureis found through anal ysis

activities made by the inventors named in the subject application for
patent, which is designed to 10 enpl oy a sem conductor chip that

t hi nner than 'a tape carrier having an opening called the "device hole.

S

in incapability of achieving any intended nultilayer
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multilayer structures.

Still another TCP structure is found through

~analysis activities made by the inventors named in the

10

subject application for patent, which is designed to
employ a semiconductor chip that ig thinner than a
tape carrier having an opening called the "device
hole."” The "thin" semiconductor chip is disposed in

the tape carrier's device hole with its back surface

_ belng substantially at the same level as or coplanar

15

20

with the bottom surface of the tape carrier. The
principal surface and sidewalls of such semiconductor
chip are coated with a chosen sealing resin material.
Unfortunately, this prior art TCP structure is
encountered with a problem which follows: The
semioonductor chip can warp after completion of
sealing processes.due to the fact that only its
principal surface and sidewalls are partly subject to

sealing by use of the seal resin. To this end, the

'prior art must be designed to employ an extra hard or

25

rigid plate for'use'ip eliminating occurrence of chip

rior art nust be designed to enploy an extra hard

cracks



However, this does not cone without an additional problem The resultant
TCP increases in thickness discouraging experts in the art fromattenpting
to use 5 such "thick" TCP to attain their intended multilayer structure.
While a structure with a seal plate provided .on the seal resin is known,
this"also suffers fromthe TCP thickness increase problem which is neither
suitable for use as nultilayer structure. 10  Additionally, a thin package
structure using a filmsubstrate with its | ower surface coplanar with th
back surface of a chip has been disclosed, for exanple, in '
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sem conduct chi ps ed therein.,are thinner than tape.carriers in nost TCP
structures. ?{quceod:s’e;{:%ercgoessu&?trﬁ%“%rvéﬁ%é?ﬂiha?réoacg‘ﬁl%h%niﬁot her to form
a multil ayer Jur, . Iy Vs : Lhed to have th

so-called "gu H;v%]'g'ﬁs%%%ﬁlcﬂaggfﬁnﬁlgfé%ﬁé% éunj\'/\r/g%f%ldﬁglg%%gct of a .

seni conduct of; «Chj (61 i S BSSOGH At t r . Lgt ed
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c!rcui; board. In a on,” in case re unted in the
directign alsgit t"ihidk TdE doefain KRin SPesided el £ B1 pept schene

must - 4- be enpl oyed which includes the steps of pre-
structure. While a structure with a seal plate
provided én the seal resin is known, this also suffers
frém the TCP thickness increase problem, which is
neither suitable for use as multilayer structufe.

10 Additionally, a thin package structure using a film
substrate with its lower surface coplénar_with the
back surface of a chip has been disclosed, for
example, in JP-A-60(1985);106153.

According to currently afailable technologies

15 .recognized by the inventors of the subject patent
application, semiconductor chips used fherein are
thinner than tape carriers in most TCP sttuctures; In
cases where such TCPs are laminated on one another to
form a multilayer structure, outer leads are typically

20 machined to have the so-called "gull-wing” shape for
elimination of unwanted'cbntact of é semiconductor
chip with its associated mount board, such as a |
printed circuit board. In addition, in case plural

_oﬁes.are to be mounted in the direction along the

25 -.thickness of TCP, a specific parts-mount scheme must



fabricating those TCPs with outer |eads of different |engths, and, after
conpl etion of |ead machi ning processes, -rearranging the |ayout in a way
those with | ow nount heights are |located at |ower |evels
remai ni ng ones. with higher mount |evels are at upper |evels.
different tape carriers are used to acconplish the.

such that 5
wher eas t he

thi s case however,

In

I ntended overlap nounting with outer |eads different 10 in size from one

another. This in.turn calls for the use of a variety of types of tape
wel | as various nolding die tools, which would result in an
. the TCP | am nati on

carriers as
i ncrease in
nmount techni

production_cost therefor. Additional

y
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levels whereas the remaining ones with higher mount
levels are at upper levels. In this case however,
different tape carriers are used to acéomplish the
intended overlap mounting with outer leads different
in size from one another. This in turn calls for the
use of a variety of.types'of tape carriers as well as

various molding die tools, which would result in an

. increase in production'cost therefor. Additionally,'

the TCP lamination mount technique is disclosed in JP-

A-64(1989)-71162, for example.

| It is therefore an object of the present
invention to provide a technique for enabling
manufacture of a semiconductor device with a TCP
structure high in reliability.

Another object of this invention is to provide a

technique for enabling fabrication of a thin small-
size semiconductor devicé with TCP structures offering

high-density mountability and enhanced reliability

. while reducing costs.

reliability
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These and other objects, features and adﬁantages
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nore particular description of preferred enbodi ments of the invention, as
illustrated in the acconpanying draw ngs. 5 - SUWARY OF
THE | NWVENTI ON A semni conduct or device in accordance with the present
invention is specifically arranged to include a sem conductor chip disposed
in a device hole provided in a tape carrier with one end of a |lead on 10
said tape carrier being electrically connected to an external term nal of
sai d seni conductor .chip, wherein said sem conductor chip is less in
thlckness than said tape carrier, and wherein said sen1conductor chipis
seal ed by a seal resin material Iettlng a principal surface and a back
surface of s&¥ &R®i tRvieRbier Whip Be RBRREENEHEFEW; Fhe ‘@sﬁéﬂ@k]}ngl t becomes

ble t d b t that th duct chi
Coceive 1 om S PARHATaE FSREiBEioR aF BRFFEEeinBREpHLspts "
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to the pr|n0|&fgw face of said sem conductor Chlp at a position along a

t hi ckness of sal pe carrier. This 25 makes it ‘possible to allow the
sem condugt or chlp to -6-  gsHEMRRRCEF @hparNOeRTreN Whereat the stress

recei vabl e
A semlconductor device in accordance with the

present invention is specifically arranged to include
a semiconductor chip disposed in a device hole
prdvided in a tape'carrier with one end of a lead on

10 said tape carrier being electriéallf connected to an
external terminal of said semiconductor chip, wherein
said semiconductor chip is less in thickness thaﬁ said
tape carrier, énd wherein said semiconductor chip is
sealed by a seal resin materiai letting a principai

15 surface and a back surface of said semiconductor chip
be coated therewith. Whéreby, it becomes possible to
reduce any possible stress that the semiconductor chip
can receive from the principal surface and rear
surface thereof.

20 Also, the semiconductor device of this invention
is such that said semiconductor chip is disposed on a
stress neutral plane extending pardllel to the |
principal surface of said semiconductor chip at a
_position along a thickness of said tape carrier. This

25 makes it possible to allow the semiconductor chip to



fromthe TCP is kept mnimal. Even in the event any external force is
applied causing the TCP to deformas a whole, the sem conductor chip may
remainmnimal in 5 receival of stress. It is also possible to suppress
occurrence of warp of the overall TCP structure due to binetal effects,
which may in turn enable noticeable reduction of risks of chip cracks
and/ or connection failures during nounting assenmbl y procedures of the 10
sem conduct or device. In addition, the sem conductor device of the instant
invention is such that a passage for use in seal resin injection is forned
sai d device hole to_be coupled

at part of said ta arrier, thergeb cau5|
15 to a gatk@cﬁ d;:erfﬁta&? QT()]}‘:L‘F"’S"H' 'got%rﬁ?ﬁe?%rﬁﬁ??bﬁam-esal d seal

resin. Wth r nt e t.o ccessfully inject the
seal resin s?f‘uri r}} s‘]{ﬁaé]grﬁnq?%tr #‘)7(?&/@1% h‘ﬁ‘fg: e pal
surface and r f a6 n_gurn
makes it 'posse! ersta{)l grea y sup%é)']éléeséféo’gr&n%{}?%céﬁ% %%ggomﬁ%ifglr:ht r%ps in
~such seal reg [HERA dre AldiidHauddisr mﬁm%&ﬁaﬂﬁvmfﬁlﬁaltmhs

i nvention is such that said tape carrier has an air exhaust port as

fornmed | gttingeddisraie\d£astdss of 1%aiié¢ also pots%gmcéartrd Fudprsgpipl ed to an
air vent of the netal

occurrence of warp of the overall TCP structure due to
bimetal effects, which may in turn enable noticeable
reduction of risks of chip cracks and/or connection
failures during mounting assembly procedures of thé

10 semiconductor device.

In addition, the semiconductor device of the

‘instant invention is such that a passage for use in
seal resin injection is formed at part of said fape
‘carrier thereby causing said device hole to be coupled

15 to a gate of a metal mold structuré used during
formation of_said:séal'resin. With such an'
arrangement, it is possible to successfully inject the
seal resin so that resultant resin uniformly covers
béth'the principal su;faée and rear surface of the

20  semiconductor chip, which in turn makes it possible to
greatly suppress formation of voids and/or traps in |
such seal resin used. |

In addition, the semiconductor device of this

invention is such that said tape carrier has an air

25 exhaust port as formed letting the device hole'of said
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mol d Structure for use during formation of said seal resin. It is thus
possi bl e to suppress any residual air inside of the seal resin coating both
the 5° principal surface and rear surface of the sem conductor chip, which
in turn enables significant reduction of creation of voids and/or traps

wi thih the seal resin. Accordingly, the -sem conductor device may be further
improved in reliability. 10 In addition, the sem conductor device of
the i_nvention is such that an electroplated nmetal |ayer is forned at part
of a surface of said tape carrier in close proximty to said passage for
seal resin injection, ;the part being brought into contact with _15 seal
resin duri ngtfBEnBRYEACEf PearauRdef ERsAR. awke VR of the medalyie to

d dhesi bondabi | ity _betw th | I t ier, which .
0 turn nakeBOT8 BHERFEHES: §O5CUBPeRUF EOBedPTRRIOR GlbSRIChG L resin f rom

the tape carpj during. separat.i t n nd.subsrunner's
resin ltoo' be %{%%Pég ?l%f@glﬁgtéuéé?sr 2%0%%'géa%ﬁ?ﬁ%ggsggnggg&a{l?&n, t he

I conduct og ; deyi f olehenin [ Is : i em conductor chip
has i 15 backe iy FASea8 PECFag oaL £8s18 BERRbabatl Crer O oy

perm t rﬁdUC$£Qﬁ¢§ﬁalhéﬁEE8§é ghat Pear8surfasemogorgect or chip.
Yy,

Si mul t aneous it"is possible to

semiconductor chip, which in turn enables significant
reduction oflcreation of voids énd/or traps within the
seal resin. Accordingly, the semiconductor device may
be further improved in reliability.

10 : In addition, the semiconductor device of the
invention is such that an electroplated metal layer is
formed at part of a surface of said tape carrier in
close proximity to said passage for seal resin
injéction, the part being brought into contact with

15  seal resin during formation of said seal resin.
Whereby, it is possible to reduce adhesive bohdability-*a
between the seal resin and tape carrier, which in turn
makes it possible to accelerate peel-off dr debonding
of resin from the tape_cariier during separation

20  between the TCP and sub-runner’'s resin to be carried
out after the resin seal process.

In addition, the semiconductor device of the
invention is such that said semiconductor chip has its
‘back surface polished by a spin etching technique.

25 This may permif reduction in thickness of the



make ‘snoot her- the rear surface of the sem conductor chip thereby enabling
the sem conductor chip to offer physically robust structure with enhanced
resistivity 5 to flexure/ bending stresses while remaining hard- :
crackable. In addition, a sem conductaor ‘device of the invention is arranged
to hdave a nultil ayer package structure including a plurality of |am nated
tape 10 carriers with a sem conductor chip less in thickness than each
said_tape carrier being disposed in a device hole of each said tape
carrier, wherein one end of a |lead provided to each of said plurality of

| ami nated tape carriers is electricaIL¥ connected, to, an external 15

termnal of TEBLCRAFUSHRKICERIP chiHRULtINLWSA e Hol 18 BPSRiRkesEPd t ape

. , V\A"l . h . d . d h. . d . h | . B
ot h of ' a prRES HICRURES B aNHOR: bRk S0P EctEROPEBE CORMISHAR: ei n cach of

said Lape Call 5T enlANDALEG B0 R0 schiPBRANSLADALACARRTLISEEN | ead and

a power supp el ng efFec alTy connec cor réspondi ng ones

of other ca}fp‘ggﬁfcm rSBUSL NBticth Ay Okh BAnanERRNEEELgR1vaRYI Nal bei ng
el ectricall nnect to a lead of a nount board.” Wth such an 25 .
arrangenent ,té th@ﬁ%@ﬁb&Q&ﬁﬁ?' SttesHesViHelanNrefainingMpaeyead :

sem conduct or device of the thickness-reduced
crackable.

In addition, a semiconductor device of the
invention is arrange& to have a multilayer package
structure ihcluding a plurality of lamihated tape

.10 - carriers with a semiconductor chip less in thickness
than each said tape carrier being disposed in a device
hole of each said tape carrier, wherein one end of a
lead provided to each of said plurality of laminated
tape carriers is electrically connected to an external

15  terminal of the semiconductor chip in the device hole. .-
of eéch said tape carrier, wherein each said
semiconductor chip is coated with seal resin on both
6f a principal surface and a back surface thereof, and
wherein each of'said tape carriers laminated has a

20 common signal transmission lead and a power_sﬁbply
lead each being electrically connected to
corresponding ones.of other carriers to be externally
drawn out as a connection terminal being electrically
,donnected to a lead of a mount board. With such an

25 arrangement, it becomes possible to provide an



or thinner TCP structure while increasing nmountability or packaging density
of sem conductor chips thereon. In addition, the sem conductor device of
the 5 invention is arranged so that a connection hole is defined in each of
said tape carriers |lamnated on one another thereby causing part of said.

| ead“t 0 expose while permtting part of said lead to project into inside of
sai d connection hole and al so burying a 10 conductive material in the
connection hole letting a cormon signal transm ssion | ead and a power
supply |l ead of each said tape carrier be electrically connected together.
Whereby, it |s possible to make sure that the lead Ls, in_ cont ith the
conduct i ve 1HRPTONRGrFSMLGHR ??F%ﬁné%%bﬁ%e%Pfﬁﬁeh %?kﬂﬁ?§ﬁr?§8%ﬁ n makes
it possible to jnprove connection L abj L] .1 hy : ection
ol 6. aadf 1 GReARE SoF; SERCERES whbte chhrtedathd MnduitaB R RERECt E0,
connection hole ] | bed | Q. eash ObngabfoP! 8hdbst ¥hakebane carriers
| am nat ed chEnﬁéékéﬁié§'§%%$%%€ %%u%%ﬁbgégrt o? saﬁdblead to be exposed

while applying el otidgleidfly the! SehfoRdutter cagnessi on nbe thus letting
each of a common signal transm ssion |ead and a power supply |ead of each

said 255 tapgyEREisR’ideartE6§6dCsd| yhaonaecdrietbionlRole iscorrespondi ng
ones of remmining carriers. Wereby, a '

'~ defined in each of said tape carriers laminated on one
another thereby causing part of said lead to expose
while permitting part of said lead to project into
inside of said connection hole and also burying a

10 conductive-materiai in the connection hole letting a
common éignal_transmission-lead_and a power supply
lead of each said tape carrier be electrically
coﬁnected together. Whereby, it is possible to make
sure that the lead is in contact with the conductiﬁe

15 material within said connection hole, which in turn
makes it possible to improve the connection
reliability within such connection hole.

In addition, the semiconductor device qf the
invention'is such that a connection hole is defined in

20 each of said plurality of tape carriers laminated on
oné another thereby causing part of said lead to be
exposed while applying electroplating to inside of the
connection hole thus letting each of a common signal

_transmission lead and a power supply lead of each said

25 ‘tape carrier be electrically connected to

- 10 -



conductive section is formed within the connection hole by use of currently
avai | abl e 1 ong-use el ectropl ati ng techni ques, which in turn enables the 5
conductive section to be forned inside of the connection hole with

m ni m zed conplexity. In addition, the sem conductor device of the
invention is such that a connection hole is defined in each of said
‘plurality of tape carriers lam nated on 10 one anot her thereby causing
part of said |lead to be exposed while inserting a conductive pin into the
connection hole thus letting each of a-comon signal transm ssion |ead and
a power supply | ead of each said tape carrier be electrically connected to
15  correspSRErREPORESNSf opesaPAi AgISNdngG sapnieTsne WhersbYsaiad
conductive pin being extended froma nount sy{face of said nultilayer

package as sSPGdHGﬁHEEtﬁ&ﬁtﬂepnﬂﬁa¢°WW%ﬁéH} the GRANSYSEG DI e to

i nprove the hani cal strength or .robust, of the multilayer 20 TCP
structure mhggg ggu8?ﬁg°Eo§g§reP51368WPﬁgﬁith&Ogghfgﬁhductor devi ce of

the | nvent! 0g83bE30080q" BekBhsAubemuilinh 90 viircd dicad & gpeh of said

plurality of a e carrier am nated dn one ano om an outer
periphery of csﬁanc%§ve .s,@bqlbﬁpeocw r@frmled An@Viade o Ri ected | ead
portion being bent for lamnation wth others to thereby permt

el ectrical cesngetit@dnbhbleei@hCaimimiziedndTomplexity.

In addition, the semiconductor device of the
invention is such that a connection hole is defined in
each of said plurality of tape carriers laminated on

10 one another thereby causing part of said lead to be
éxposed while inserting a conductive pin_into the
connection hole thus letting each of a common signal
transmission lead and a power supply lead of each said
tape carrier be electrically connected to

15  corresponding oneé of remaining carriers with one end
of said conductive pin being extended.from a mount-
surface of said'multilayer ﬁackage as said connection
terminal. Whereby, it'becomes possible to improve the
mechanical strength or robustness of the multilayer

20 TCP structure while reducing costs. |

In addition, the semiconductor device of the
invention is arranged to let a remaining end of a lead
of each of said plurality of tape carriers laminated
on one another extend from an outer periphery of each

25 said tape carrier to provide a projected lead portion

- 11 -



| ine*of each -of said plurality of tape carriers |am nated and correspondi ng
ones of other tape 5 carriers and al so between a power supply |line of
each said tape carrier and corresponding ones of other carriers. Wth the
outer lead deforned in structure, it i s possible to increase the nmechanical
strength of |ead configuration while reducing conplexity and 10 costs.

It is also possible to attain enhanced absorbability of thermal expansivity
di fferences between the nmultilayered TCP and nount board. In addition, the
sem conductor device of the invention is arranged to prevent the bunp

el ectrode 15 fromcontact with a certain external termnal of said

senm conduct dreigig pent pkomi laminAatiantwidth wthexdrivectherebBut e bet ween
sai d sem conductor chip and |ead. Wereby, it is possible by use of tape
carriers of REFAN RABIHTiGHE IYHETHLIN HEHISLR R FRIEGR eSa8Pa20

possi bl e nodifications or alterations to -connection routes for different
si gnal trandmingi%h Eﬁ"é#hs‘?ﬂ?? cR]tqqﬂfst i CRRICREF L1BES i ce '

manuf act ur i %gq%o%q ian%cggfg&nﬁf%#%fﬁ;‘%e%iWe%u%li%]%g(:{:%%grranged to

i ncludes th _ _ ) g a c A openi ng or hole
N lis e %ﬁﬁ&;%g&rbé&séémoa %&effs@@ﬁy_' £ofle SreXREACd from
said tape carrier and corresponding ones of other

carriers. With the outer lead deformed in structure,
it is possible to increase the mechanical stréngth of
lead confiéuration while reducing complexity and
10 costs. It is also possible to attain enhanced
absorbability of thermal expansivity differences
between the multilayered TCP and mount board:
In addition, the semiconductor device of the
invention is arranged to prevent the bump electrode
15 from contact with a certain external terminal of said
semiconductor chip to permit modification of a
connectién route between said semiconductor chip and
léad. Whereby, it is possiﬁle by use of tape carriers
of the singular same type to flexibly accommodate any
20 possible modifications or alterations as to cdnnection_
routes for different signal transmission paths.
In addition,_a.sémiconductor device manufacturing
method in accordance wifh the invention is arranged to
.includes the steps of:

25 . (a) defining a qonnection'opening or hole in

- 12 -



(b) burying conductive paste inside of said tape carrier; 5 (c)
laminating nultiple tape carriers each sinmlar to said tape carrier on one
anot her whil e causing said connection hole to remain uniformin formation
position among themto thereby forma nultilayer package; and 10 (d)
applyirng thermal processing to the resultant nultil ayer package after
conpl etion of said | am nation process step to thereby |et conductive paste
components residing inside of the connection holes of respective ones of
said tape carriers becone integral 15. - together. \Wereby, it is possible
to permt unitary packages to be contacted together w thout having. any
adhesi ve | ay&pidaftapec regrjerndat tddida@ant $add thaad he) exppsedn, the
sem conduct or. device qf the 20 i nvention includes the steps of: (a)
| ani nati ng bfreBn&eydnsade wRildasSPLFaGiges on one another to forma
mul til ayer package;. (b)_buryin conductive paste w thin_a.connection
hol e as defi ned i2béacﬂafgbﬁgcﬁapégFgéVeZBasgga?BsﬁﬂFtP&aﬁ@ﬁdpgéﬁﬁbe; and -
13 - (c) %BQEXEQQ thermal processing to said multilayer package.
Wher eby, it DeComeS’possible to _ o _

5 (c) laminating multiple tape carriers each

similar to said tape carrier on one another while
céusing said connection hole to remain uniform in
formation position among them to thereby form a
multilayer package; and
10 (d) applying thermal processing to the resultant
multilayer package after completion of said lamination
process step to thereby let conductive paste:
components residing inside of the connection holes of
respective 6nes of said tape carriers become integral -
15. together. Whereby, it is possible to permit unitary
packages to be cohtacted together without having any
adhesive layer sandwiched between adjacent ones of
them. _
In addition, the semiconductor device of the
20 invention includes the steps of:
(2) Iaminating by adhesive said ﬁnitéry packages
on one another to form a mhltilayer package;.
(b) burying a conductive paste within a
connection hole as defined in each tape carrier of

25 said multilayef package; and
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make adj acent unitary packages contacted with each other by use of an
adhesi ve | ayer constituting the 5 unitary packages, which in turn makes’
it possible to manufacture the -intended nultilayer TCP w thout suffering
froman increase in process step nunber irn the manufacture thereof. In
addi'ti on, the sem conductor device 10 manuf acturi ng net hod of the .
invention is such that external termnals of said sem conductor chip are
contacted with | eads by a single-point bonding technique while preventing a
certain external termnal of said external termnals fromcontact with a
15. specified |l ead. Wereby, it is possible by using tape. carriers of the-
same type to acctmocRmElymg gdwimdl progresing tousaidodifications with.
increased flexibility. In addition, a method of manufacturing a 20
seni conduct®R1EblR¥er spaskageor JHekehiy tHe hRcomes| RRSSibiBetPnventi on
I ncl udes the steps.of: éaﬁg reparing a tape carrier, of specified
thi ckness heke| adaecent Jpabhaky cortikaaed’ devFectrg) BithofaEheparing a - -
sem conductor, chip less i'p 25 hickne t%? sai d,seni conductor chip and
avi ng mor othéa By G830 &7 adhebivd TRubh, RaRBtrrRtIhg bR cai o
sem conductgh; £04-p H0LRNGEs, which in turn makes it possible to
manufacture the intended multilayer TCP without
suffering from an increase in process step number in
the manufacture thereof.
In addition, the semiconductor device
10 manufacturing method of the invention is such that
external terminals of said semiconductor chip are
contacted with leads by a single-point bonding
technique while preventing a certain external terminal
of said external terminals from contaét=with a
15, specified lead. Whereby, it is possible by using-tape.u"
carriers of the same type to accommodate any possible .
connection route modifications with increased
flexibility.
| In additidn, a method of manufacturing a
20 semiconductor device also incorporating the pfinciples_
of the invention includes the steps of:
(a) preparing a tape carrier of a specified
thickness with leads disposed around said device hole;
(b) preparing a semiconductor chip less in

25 thickness than said semiconductor chip and having more
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than said tape carrier within the device hole of said tape carrier and then
electrically connecting the 5 external term nal of said sem conductor
‘chip-to one end of said lead; and (d) after lam nation of a plurality of
tape carriers each with said external term nal electrically connected to
the-lead, sealing respective 10 sem conductor chips disposed within
device hol es of respective tape carriers using seal resin at a time.

Wher eby, it becomes possible to reduce in nunber the process steps required
in the manufacture of the multilayer TCP structure. It is also possible to

15 increase or nmexinize the nechan cal strength whille inproving the
resi stivity-hani pRe ﬁﬁﬁ?ﬁ??£ B%Eﬁﬁgé 6f the fact that no gap spaces are

formed bet tape | d | 90
i n sealing milti bre eéiﬁfdi‘ﬁ?t i G EnARHEBE fuf' chtheEos! N Lo uoe
DESCRI PT1 ON- £ TEE; IREMP N Fl fer Lyl Endnd A QBILEURBLIR! b9 sl

Cr oss-sect sem eVI ce 1n accordance wth one pref erred

enbodi ment pf %hSaffﬁé?nSn&nEEEﬁ'QﬂecEkicailyscénﬁbéﬁlhbeWHg the

seni conduct 61 - dev ce o I's a sectional dlagran1of t he
Se”‘COQﬂUCtQiterﬁﬁl-termﬂﬁ&lCGfOEaEdgseﬁlabnduptome&mlgt&p oneseal resin

fabrication; Figs. 4 -through 10 illustrate in cross-
end of said lead; and
(d) after lamination of a plurality of tape
carriers each with said external terminal electrically
connected to the lead) sealihg respective
10 semiconductor chips disposed within device holes of
respective tape carriers using seal resin at a time.
Whereby, it becomes possible to reduce in number the
process steps required in the manufacture of the
multilajer TCP structure. It is also.poésible to
15 increase or maximize the mechanical strength while
improving the resistivity against humidity because’ of::
the fact that no gap spaceé are formed between tape
layers due to integial formation of seal resin for uée
in sééling multiple semiconductor chips'together..
20 BRIEF DESCRIPTION OF THE DRAWINGS .
Fig. 1 is a diagram illustrating in cross-section
a semiconductor device in accordance with one
preferred embodiment of the present invention; Fig. 2

is a plan view of the semiconductor device of Fig. '1;

25 Fig. 3 is a sectional_diagram of the semiconductor
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secti'on sone of the major steps in the manufacture of the sem conduct or
device of Fig. 1;; Fig. 11 depicts a 5 cross-sectional view of a

seni conduct or devi ce in accordance with another embodi ment of this
invention; Fig. 12 depicts in cross-section a.sem conductor device in
accordance with another embodiment of the i nvention; Fig. 13 shows in
cross-section a 10 sem conduct or device in accordance w t h anot her

enbodi ment of the.invention; Fig. 14 shows a sectional view of a

sem conduct or device in accordance wi'th anot her enbodi nent of the

I nvention; . Fig. 15 is a plan view of the sem conductor device of Fig. 14,
Figs. 16 .15 device 1of | Figt rhtatia pr¥esess cttepnofoaeadf reménmj or steps in.

t he manufacture of the senjconductor device of Fig. 14; Figs. 22-25
i1 lustrate i FARFIRALLIR: i BHISonk HATQUER ni§ ot Lipsfsats LReCKaREFact ure of

Cect PSLaFeC‘.sé%’s 155, S c%ﬁﬁvi’% ATt HeR L EhE-meBuAREIERoDRer
the maj or stdie e {iiEiddter ddmodloreral £t klat: 87 A8BEEES0R F o, 26
Fi 9. 31 sshowsr gy sasd dons Y'%v?fo@ é%ﬁt&%@.&@f 224ey§eyi g 1 n accordance
w t h anot her enbodi nment ? 'S I nvent1 on; E 1 g. 35 shows a -
- secti onal vimﬁaéﬂ&'mm%ﬁﬁ éiﬁsacpﬁn@:it g tBis FhlentBoh$ 2
| Fig. 12 depicts in cross-section a semiconductor
device in accordance with another embodiment. of the
inventicn; Fig. i3 shows in cross-section a
10 semiconductor device in accordahce with another
embodiment of the invention; Fig. 14 shows a sectional
-view of a semiconductor device in accordance with
another émbodiment of the invention; Fig. 15 is a plan
view of the semiconducfor device of Fig. 14; Figs. 16
15. to 21 illustrate in cross-section some of the major
- steps in the manﬁfacture of the semiconductor device
of Fig. 14; Figs. 2?—25 illustrate in cross-section
some of the major steps in the manufacture of another
semiconductor device of the invention;'Fig. 26 shows a
20 sectional view of a semiconductor device in accordance_
with another embodiment of the invention; Figs. 27-30
.depict in cross-section some of the major steps in the
Imanufacture of the semiconductor device of Fig. 26;

Fig. 31 shows a sectional view of a semiconductor

25 device in accordance with another embodiment of this
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sectional view of- a sem conductor device al so enbodying the invention; Fig.
34 is a sectional view5 of a seniconductor device al so enbodying the
invention; Fig. 35 is a sectional view of a senm conductor device also
enbodying the invention; Fig. 36 is a sectional view of a semn conductor
devi ce al so enbodying the invention; Figs. 37-39 illustrate 10 I n
cross-section sonme of the nmajor steps in the nmanufacture of the

sem conduct or device shown in Fig. 36; Fig. 40 shows a plan view of a -

sem conductor device in accordance with a further enbodi ment of the
invention; and, Fig. 41 is a diagramshowing in cross- 15 section the
seni conduct dnveakiea ;off if.q 3 4 Bhewsy as sgctienal maw mhg® ocess step in |
t he manufacture thereof. DETAI LED DESCRI PTI ON .OF THE ., PREFERRED EMBODI MENTS
Sone pref er BEPIEORGHTHN: S €% FdGent 120 FLGnvehtiDrR wi | | now be '

expl ained wi_th. reference 1o _the acco I,n awi ngs.. Note that in all the
dr awi ngs fo?"‘aﬁéﬂfc‘lnr?le)?ﬁeé{ﬂ r‘ﬁfﬁ]gj’ ﬁ?@lg%{%\?% gevlziqgg E1’]\':ﬁ%re'nce characters®
are used to ' i r, ongnt. Vs [ ive

expl anat i one&m'%l%ld?é'zltggghekgf&%rnnaogld %‘e}'g;'i %ql -1%1?%&& TS 'I‘?/?é“é structure
of a segi copdug! end@VnIRd PRGN Y Ihtddyiny tafodi ment of this

i'nvention

Ainvention; Fig. 35 is a sectional view of a
semicgnductor device also embodying the invention;
Fié. 36 is a sectional view of a semiconductor device
also embodying the invention; Figs. 37-39 illustrate

10 in cross-section some of the major steps in ‘the
manufacture of the semiconductor device shown in Fig.
36;'Fig. 40 shows a plan view of a semiconductor
device in accordance with a further embodiment of the
invention; and, Fig. 41 is a diagram showing in cross-

.15, section the semiconductor device of Fig. 40 at a seal
resin machining process step in the manufaéture |
thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Some preferred embddiments of the present

20 invention will now be explained with referencé to the
accompanying drawings. Note that in all the drawings
for use in explaining the embodiments, like reference
characters,are used to designate like parts or

components and any duplicative explanation will be

25 eliminated herein.
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wi Il be explained in conjunction with Figs. 1 to 3. Note that Fig. '1is a

.sectional view taken along line. 5 -1 of Fig. 2 whereas Fig. 3 is a
sectional viewat line Ill-111 of Fig. 2 within a resin sealing netal nold
structure. In Fig. 2 a solder resist. and sealing resin are not illustrated
for purposes of convenience in illustration only. 10 The

sem conduct or device of the first enbodinent is the one that is adaptable
for-use with a sem conductor device as built in electronic equipment-. such
as conputers,  portable or nobile radiotel ephone handsets, video caneras or
the like-or integrated 15 circuit (1C cards or nenory cards; for

exanpl e, the sefl&stdyct & sdewiciairies off rarspmicanducior depceaini er
package (TCP) structure which includes a sem conductor chip 2 disposed
within a dé¢rexdasce withom fixsie edrodiment ofhdihsisn inwentsigmonduct or
chip 2 20 a seal resin material 3 while causing el ectrodes

N eal ed_b
of the sen?"&hjﬁrdg@t §¥PLALRed df GONIHNGHIQn Wik Fids -a b 3 ectrodes 4-

associ at ed rem th_.The.tape _carrier. _1_has a tape ba nenper la, a 25
ShURLEhetlx

plurality gsnded®nf EEFEIHOPRY 1Sy Sekenm & long B%ce of the
‘tape bgse hay gdrag30hdGher®Silyd 0% USe Jdbt AW LIPS Porti ons of
such leads Ic - i

line III-III of Fig. 2 within a resin sealing metal

mold structure. In Fig. 2 a solder resist and sealing

resin are not illustrated for purpoées of convenience

in illustration .only.

10 Thé.semiconductor device of the first embodimeht
is the one that is adaptable for use with a ;
semiconductor device as built in electronic equipment—
‘—such as computers, portable or mobile radiotelephone
handsets, video cameras or the like—or integrated

15 circuit (IC) cards or memory cards; for example, the
semiconduétor device is arranged to have:a ta?e
carrier package (TCP) structure which includeé'a-
semiconductor chip 2 disposed within a device hole lal
of a tape carrier 1, wherein the semiconductor chip 2

20 is sealed by a seal resin material 3 while caﬁsing
electrodes of the semiconductor chip 2 to be-
externally drawn via bump electrodes 4 associated
therewith. ' .

.The tape carrier 1 has a tape_baée member la, a

25 Plurality of leads lc. bonded by adhesive 1b to one
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whi ch are exposed fromthe seal resin 3. A thickness of this tape carrier 1
as a whole may. be represented 5 by a total sum of thicknesses of
constituent parts including the tape base la, which may typically be 167
m cronmeters (nm or nore or |ess although this value is variable anong
el ectroni c products.. The tape base la is nade of polyimde resin or 10
other simlar suitable materials, which neasures 100 nmin thickness, by
way qQf exanpl'e. Tape base |a has the device hole lal which is of planar
rectangul ar shape and is centrally defined therein. This device hole lal is
formed to have a slightly larger size than 15 the chip size thereby
al | owi ng t hessefiacendficthe thpp Rase ba,r aodi eegoddeorasdsthdrdkin. Also in
the tape base la, a passage or inlet port |la2 for use in injecting resinis
formed on t h&oxi useoinogeatipgt EhospdpPostioRs @&y is¥ehhdieadsy|1C which port
20 | a2 extends fromthe device hole |al &omard oge sho%her si de of the
ik

out er periphﬂh?chaFﬁpﬁxBﬁ§§dlg?omhgﬁﬁe§ﬁﬁ iﬁF@&Pi.n'pﬁr S Sf or med

D0 Ll kS ePhASE e ahaPR Lo St £ W ASIATNG b Hirocdnddy o TeSI

oL 0 ek DA A cipesbiT oAtk i 1o e base
including the tape base la, which may typically be 167
micrometers (mm) or more or less although this value
is variable among electronic products.

The tape base la is made of polyimide resin or

10 bther similar suitable materials, which measures 100
mm in thickness, by way of example. Tape base la has
the device hole lal which is of planar rectangqular
shape and is centrally defined therein. This device
hole lal is férmed to havé a slightly larger size than

15  the chip_siie thereby allowing the semiconductor chip .
2 to behreceivéd'or housed therein. '

Also in the tape base la, a passage or inlet port
la2 for use in injecting resin is formed on the éide
of one shorter side of the device hole lal,:which'port

20 la2 extends from the device hole lal toward one
shorter side of the outer periphery of tape base la.
The resin injection port la2 is formed into a T-like
planér shape, for example. As.shown in Fig..3, this
.resin injection port la2 is an opening for coupling

25 between a gate 5a of a metal molding—die tool 5 and
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I ntroduced into the device hole lal (cavity) through this port la2. In
other words the resin injection 5 port la2 functions as part of the gate
“during resin sealing processes: \Wereby, it is possible to inject the seal
resin 3 so that it uniformy covers surfaces of both the principal surface
and back surface of the sem conductor chip 2, which in turn makes it
possible 10 to greatly reduce risks that voids and/or traps are forned

i nsi de of such seal resin 3. Note here that an arrow shown in Fig. 3
designates the flowin direction of seal resin 3. Al so note that the
reference character "5b" denotes a runner whereas.5c indicates 15.
sub-runner thle desridet flolelldl lof atd ttape baseAd-elterttleteltyed copper
thin-filmlayer (netal layer) |a3, for exanple, is forned at a portion
(hatched i pefmgt 2eadt nesiigh imjected ind< thealgareda 20 bRiring resin
seal ing processes in close 20 proximty to the seal resin injection port
| a2 on t he ingyoduged dntp, the deyise hodien Gl hqawidy) dhrpidbeen f or ned

by patterning of a copper thin filmused for fabricati,on qof the leads Ic

si mul t aneo&$i$ BEAtnd or nkPi BRNEF WOEAS| EAGs TEE LN ABPECEAMat i ng process
Tc. Tnd pl 2T dapndrntiond R BARh Ctaite SRR AR {1 ed 1 ocati on
facing thes%%ﬁiﬁ%“%&%cesses.' Whereby, it is possible to inject
o the Seal resin 3 so that it uniformly covers surfaces
of both the principal. surface and back surface of the
semiconductor chip 2, which in turn makes it possible
10 . to greatly reduce risks that voids and/or traps are
formed inside of such seal resin 3. Note here that an
arrow shown in Fig. 3 designates the flow-in direction
of seal resin 3. Also note that the reference
character "5b" denotes a runner whereas 5c indicates.
15. sub-runner of the metal mold. |
In addition, an Au-electroplated copper thin-film
layer (metal layer)'1a3, for example, is formed at a
portion (hatched in Fig. 2) at which the seal resin
makes contact during resin sealing processes  in close
20 proximity to the seal resin injection port 1a2 on the
tape carrier 1. The copper thin-film layer 1la3 has
been formed by patterning of a copper thin film used
for fabrication of the leads 1c simultaneously-during
- formation of such leads lc; electro-plating process is

25 also applied thereto simultanéously when plating the
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5c of "'the nolding die 5 when the tape carrier 1 is disposed in the nolding
die 5. 5 This is done for the reason which follows. Vhile such -

el ectropl ated-portions are the portions from which residual resin
conponents finally residing on the subrunner 5c are peeled off for renoval,
if no"electroplating is applied to such portions, the 10 adhesi ve
strength or adhesivity of residual resin components on such portions with
the tape carrier 1 can increase resulting in incapability of any successful -
peel -of f renmoval of the tape carrier 1-fromthe metal nold used. In
summary, according to the 15 first illustrative embodi nent, provision of

t he pl ated cdpssds tht.n- Thenpllayed cappeay thamw£ itlm degieoe kd®k dslhesivity

bet ween residual resin at the subrunner 5¢c and the tape carrier 1, which in
turn makes i tfqms%:i Hite & sresifiedtloqrisian ffacing dthenswetvmanerhe 20 o
subrunner 5c's resin and the tape carrier 1. The tape base |la has its one
surface on vm'fl%rPﬁnH g ﬂ@-q%éﬂ% hrheRiHdie £3Be LAES1SE Lbifhat neasures

12 [err]min thickness, f exanpl e. he | eads 1c are namde of copper (Cu)
fornedtoat‘iﬁ%?&ft%‘g tgbe % y35[err]m for exanple. One end’
of each 5 21 - hEAl e A PrAethed LU gd ok ol DS,V TE! © 12l

wherein he di st al 0] ec
such electroplated-portions are the portions from

which residual resin components finally residing on
the subrunner 5c are peeled.dff for removal, if no'.
‘electroplating is applied to such.portions, the
10 . adhesive strength or adhesivity of residual ‘resin
.components on such portions with the tape carrier 1
can incfease resulting in incapability of any
successful peel-off removal qf the tape carrier 1 from
the metal mold used. In summary, according to the
15. 'first illustrative embodiment, provision of the plated
copper thin—film layer 1la3 may serve to reduce. the
adhesivity between residual resin at the subrunner 5c
and the tape carrier 1, which in turn makes it
- possible to facilitate peeloff separation between thé
20 subrunner 5c¢c's resin and the tape carrier 1. |
The tape base la has ifs one surface on which
multiple leads lc are adhered by adhesive 1b that
measures 12 um in thickness, for.example. The leads
-lc are made of copper (Cu) formed to a thlckness of

25 approximately 35um, for example. One end of each
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portion is electroplated with gold (Au) by way of exanple. The distal end
of, each lead 1c is 5 electrically connected via a bunp el ectrode 2a to

t he seni conduct or chip 2. This bunp electrode 2a is nade for exanple of Au
as wll be discussed later in the description.. Accordi ngly, the bunp

el ectrode 2a and its associated lead 1c are in contact with each other 10
by Au-Au junction or the like. Note that the bunp electrode 2a is forned
at the individual one of a plurality of bondi ng pads 2b di sposed on the.
princi pal surface of the sem conductor chip 2 as will be discussed |later,
t hrough which bunp the intended 15 electrical -connection is made with
respect to sdmeadbritciorprojected ethto rinsidg ofi the devicenhateor chip 2.
In addition, a bunp undercoat-layer pattern lcl is forned at a portion

| ocat ed mi dwa];alb.etwha@reimetm dista)} eend suefacefof eble| profjdctad ot her

end, which is adhered to the tape base |a. The bunp underl ayer pattern 1cl -
is formed so RO¥RiQN is gkeckroplated arith reeld heARbrh®l wa¥gPEn of | ead 1c -

with the above-noted bunp €l ectrode 4 be| cqontacted with the upper 25
surface ther &1MPhgy o THS diptadl ep 3&?? dic iso . the -

sert condyct o chin 21 ele e%&,;é&taé yvfaonaneg&fg &t P8abo5d 1§ LRethe bunp
2.

semlconductor chip This bump electrode 2a is made
for example of Au as will be discussed later in the
description. Accordingly, the bumﬁ electrode 2a and
its assoclated lead 1lc are in contact with each other

10 by Au-Au. junction or the like. Note that the bump
electrode 2a is formed at the individual one of a
plurality of bondihg pads 2b disposed on the principal
surface of the semiconductor chip 2 as will be
discussed later, through which bump.the intended

15 electrical connection is made,with respect to .
semiconductor integrated circuitry on the
semiconductor chip 2.

In addition, a bump uhdercoat—layer pattern lcl

is formed at a portion located midway between the

20 projection end of lead lc and the other end,-ﬂhich is
adhered to the tape base la. The bump underlayer
pattern 1lcl is formed so that it is gteater-in width
than the normalﬂregion of lead lc with the above-noted

bump electrode 4 being contacted with the upper

25 surface thereof. More spec1f1cally, an electrode of

- 22 -



-

toward the outside via this bunp electrode 4. And, this sem conductor
device is nmounted for assenbly on a 5 nmount substrate such as a printed
‘circuit board including so-call-ed nother board-with the bunp el ectrode 4

| ai d t herebetween for electrical .connection with the nmount board's | eads.
Addi'tionally, the bunp electrode 4 is nade for exanple 10 of pl umbum
(Pb)-stannum (Sn) alloy. Those surface portions of |eads 1lc excluding such
bunp underl ayer pattern Il and the surfaces of adhesive |b are coated - with
the sol der resist 1d. The sol der resist I'd is about 20 [err]min thickness,

b 15 . .of . fi ' th t
Plyor of | $HF FETErmetE (Gl o g iy stﬁea: Hemvag T
t t - f th
bump. undier IEvor- st (3 v AfFS Fiut A SRS, £7 A4 42 D EHRASCT, Conatct on

chip 2 congigilayPitnd YRididd &Ffa q{h:.% 'Bdﬁxﬁ% él%&tfdcﬂ@' £: Ghyptal of

rect angul ar pl anar shape for exanple, has its prlnC|paI surface on-

whi ch pr edeqiign eénSiRIEnavetient Q{evlraeegfﬁtnﬁihrmédwafyasmﬁedn an the 25
first enbodi ment the sem conductor chip 2 is less in - 23 t hi ckness -

than tBe tmpantasebsticitd-apmaiaras & peinfted ahimcd bt domsd i s
‘approxi mately 50 [err]'m for exanple.
1nclud1ng so-called mother board—~w1th the bump
electrode 4 laid therebetween for electrical
connection with the mount board's leads.
Additionally, the bump electrode 4 is made for example

10 of plumbum (Pb)—sfannum (Sn) alloy.

Those surface portions of leads lc excluding such-
bump underlayer pattern lcl and the surfaces:of
adhesive ib are coated with the solder resist 1d. The
-solder resist 1d is about 20 um in thickness, by way

15 of example. In the first illustrative embodiment the
coat layer of lead 1c is made of the solder resist 1d
thereby enabling miniaturization of the diameter of a
connection hole for exposure of thé bump underlayer
pattern 1icl.

20 On the other hand, the semiconductor chip 2
consists of a small piece of silicon (Si) single-
crystal of rectangular planar shape for example, which
has its principal surface on which predesigned
_Semiconductor integrated circuitry is fprmed} In the

25 first embodiment the semiconductor chip 2.is_1éss in
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Thi st hi ckness val ue of the sem conductor chip 2 has been established by
appl yi ng polishing processes such 5 as for exanple spin-etching

t'echni ques after having abraded t he bottom surface of a sem conduct or
wafer. This makes it possible for the sem conductor chip 2 to becone

thi nner down at 20 to 30 [err]mas an exanple. In addition, it is also
possi bl e to snoot hen the back 10 surface of the sem conductor chip 2,
which-in turn enabl es the seniconductor chip-2 to offer anti- crackable
structure with enhanced robust ness agai nst bendi ng stresses applied
thereto. In addition, the plural bonding pads 2b stated 15 supra are

di sposed i n thicinéds Neledn tige | ©aEerbaseba Of t b£pPrtaerpelr surfraee of the
sem conductor chip 2. The bonding pads 2b are the el ectrodes that are for
perm tting aHimrichiegmsss obs ddpptecinateby 050 t am For exuiplies integrated
circuit discussed above 20 toward the outside of the sem conductor chip
2, whi ch ar &hisictligknegavalug of ubphe weni¢gnduchdr athbps2 Bash bonding -
pad 2b has its upper surface on which a correspondi ng one of the

| ead- connectReRP Rk Ethed % RP1E1RGPRILSDING procespespEiphel ect rodes

2a Mave o) LI DL e R eenind WEORLIGSS RELEE hRviREr o o ©

abraded the bottom surface of a semiconductor wafer.
This makes it possible for the semiconductor chip 2 to
become thinner down at 20 to 30 um as an example. In
addition, it is also possible to smoothen the back

10 surface of the semiconductor chip 2, which in turn
enables the semiéonductor:chip 2 to offer anti-
crackable structure with enhanced robﬁstnessgagainst
bending stresses applied thereto.

In addition, the plural bonding pads 2b stated

15. supra are disposed in a region near the longer sides
on the principal surface of the'éemiconductorschip 2.
The bonding pads 2b are the electrodes that are for
permitting outward extension of electrodes of the
semiconductor integrated circuit discussed above

20 toward the outside of the semiconductor chip-i, which
are made for example of aluminum (Al) or Al alloys.
Each bonding pad 2b has its upper surface on which a
corresponding one of the lead-connecting bump |
‘electrodes 2a is formed.

25 o The bump electrodes 2a have been formed by wire
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may be formed in a way which follows: After having coupled bonding wires to
t he bondi ng pads 2b using 5 w re bondi ng net hods, those fine-Iline

" port-ions other than spherical or ball-like portions resi ding on the bonding
wires' contact portions are cut and renoved. away while allow ng the balls
to be left on the pads 2b. The bunp el ectrodes 2a are electrically
connected 10 to ends of TCP's |eads 1c in the way stated previously.
Addltlonally, t he hei ght of each bunp el ectrode 2a obtained after

i nner - | ead bondi ng process is about 21.5 [err]mas an exanple.

Incidentally, in the first enbodinent, the 15 sem conductor chip 2 is
coat ed w thumpemetheds eprios §©tﬁomnlﬁﬁé°§rpﬁcﬁbélS@&Pf&@éhdmﬁ'on t he

‘bottom or back surface thereof. And, a Ia out go%itlon 8f tEe sen conduct or
chip 2 in EIG??%%tl(H??ﬁ(ﬁRfQ#ﬁ9444¥Xne % Jpum B3EECHES| €3desi gned so

that a stress

identical TdY g%tf%ggg ;g$r :sggaW618ﬁ Fﬂgiggﬁgzgﬁ5ﬁgC§P!dﬁggbztarnlgngr :
L' b AEURERR M uecho Aol Bang g hasg o, e o e
1T oD BB, e, peL s oGt 10 1
m ght than spherical or ball-like portions re51d1ng on the
bonding wires' contact portions are cut and removed
away while allowing the balls to be left on the pads
2b. The bump electrodes 2a are elecﬁrinally connected
10 to ends of TCP's leads 1lc in the way stated "
previously. Additionally, thé height of each bump
electrode 2a obtained after inner-lead bonding process
is about 21.5 um as an example.
Incidentally, in the first emquiment, the
15. semiconductor chip 2 is coated with the seal resin 3
both on the,principal surface and on the bottom or
back surface thereof. And, a layout position of the
semiconductor chip 2 in a direc;ion along the
thickness of tape base la is designed so that a stress
20 neutral plane "A" of the overall TCP is substéntially
identical to a stress neutral plane of the
semiconductor chip 2. In other words the
semiconductor chip 2 is.placed at a specific location
.whereat any stress being applied from the TCP is

25 minimal. With such an arrangement, even when external
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receirve remains small while at the sane tine enabling suppression of warp
of the entire TCP due to binmetal 5 effects, which in turn nmakes it

possi ble to noticeably reduce risks of chip cracks as well as the rate of
occurrence of connection deficiency or. failure when on-board nount
installation of the sem conductor device. 10 - .1t is noted that the
stress neutral plahe Ais the plane parallel to the principal surface of

t he sem conductor chip 2, which is a specific plane on which the stress
applied to the sem conductor chip 2 becones neutral in the direction al ong
the thickness 15 of the sem conductor chip 2. In Fig. 1 the stress neutral
plane A is shewBebysaappheedegaraltingi &h. defammattiian ioff ithet MEaral | el

pl ane to the sem conductor chip 2's principal surface at those |ocations on
such line.. 8 a wholeThtheeaktressi bhé Semigeosdustosaichip Zhaighh conduct or
chip 2 is made of an epoxy-based resin material for exanple, which'is
formed such téeeivesrempinsaanaldwehiter akcEheapaneoitidied@mablindkyvel with:
-i.e. coplanar wth-the upper "and | ower surfaces_of 25 ﬁhe t%ég carrier

1, respectiveuppressipa @frwarpogf the epkdire; ICP fue o of the
seal resén Be%%eg g?lwhgchhgnt L%Enﬁgﬁeggi%fp%g%ikﬂggt%@5gﬁﬁéé%bly
reduce risks of chip cracks as well as the rate of
occurrence of connection deficiency or failure when
on-board mount installation. of the'semiconductor
device.

10 It is noted that the stress neutral plahe A is
the plaﬁe-parallel to the principal surface of the
semiconductor chip 2, which is . a specific plane on
which the stress applied to the semiconductor chip 2
becomes neutral in the direction along the thickness

15- of the semiconductor chip 2. In Fig. 1 the stress
neutral plaﬁe A is shown by a line segment, which.
means that it is the parallel plane to the
semiconductor chip 2's principal surface at those
locations on such line.

20 The seal resin 3 for use in sealing the-.
semiconductor éhip 2 is made of an epoxy-based resin
material for example, which is formed such that its
upﬁer and lower surfaces are coincident in level with- _'

—i.e. coplanar with—the upper and lower surfaces of

25 the tape carrier 1, respectively. To be-more
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Whereby, it becomes possible to Iet the total thickness of the TCP be the

t hi ckness of the tape 5 carrier 1. It is thus possible to obtain a

t hi ckness- reduced or "thinner"” -sem conductor device of TCP structure.
Additional ly, the seal resin 3 has been fabricated by transfer nold nethods
or else. An explanation will next be given of a 10 manufacturing nethod
of the sem conductor device in accordance with the first enbodinent with
reference to Fig.. 4 up to and including Fig. 10 below. First, as shown in
Fig. 4, forma device hole lal at a prespecified part of a belt-like tape

base la 15 F#éﬁ@hg&%%ﬂfhm% 65h t(g% i%lﬁ%osr@afu%ééfﬁ‘- 3Sggs.equent ly,

adhere Cu, exanypl 0 one surface tape base | a by use of the.

adhesive b td AHS NGNS 2020 NHEAHABE . cabpill Lhin Filmis

patterned by etching techniques or the like to thereby forma

plurality ofyHe&aasdsy,lGRDSIuiNgs Ipodd ibld td Nétisheasetalbunp underl ayer
pattern 1cl is formed at part of the |leads |c while simultaneously form ng
t he Cu t hi nfiigrieneroflchestBRbabhe flsbrkiess &ff . tRBé tape  Thereafter,
as shown in Fig. 6, fabricate on the - 27 -  tape base la' s one surface a
sol der Besi staridiathus. | &tt iisg thive pows ivdee tioapbrtadar teerthilkjinesst- i nner
' ead reduced or "thinner"_sémiconductor device of TCP
structure. Additionally, the seal resin 3 has been
fabricated by transfer mold methods or else.
An explanation will next be given of a
10 manufacturing method of the semiconductor device in
accordance with the first embodiment with reference to
Fig. 4 up to and including Fig. 10 below.
First, as shown in Fig. 4, form a device hole lal
at a prespecified part of a belt-iike tape base 1la
15 with adhesive 1b applied to its one surface.
Subseq?ently, adhere Cu, for example, to ‘one
surface of fhe tape base la by use of the adhesive 1b
bonded to the one surface; thereaftef, the Cu thin |
film is patterned by etching techniques or the like to
20 thereby form a plurality of leads 1lc as shown in Fig.
5. In this case a bump underlayer pattern lcl is
formed at part of the leads lc while simultgneously
forming the Cu thin-film layer 1lc3 stated above (see
Fig. 2).

25 ' Thereafter, as shown in Fig. 6, fabricate on the
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1c bé exposed to the atnosphere. Then, use the solder resist 1d as a mask
to effectuate Au electroplating. 5 wWth respect to those portions of

| eads=1c exposed fromthe. solder resist 1d. At this process step, Au
plating, for exanple, is also effected to the surface of bunp underl ayer
pattern lcl along with the surface of copper thin-filmlayer 1c3 (see Fig. -
2). \Wereby, 10 the tape carrier 1 is manufactured. Subsequently, after

pl aci ng the sem conductor chip 2 within the device hole lal of the tape
base la and then perform ng position alignnment between the sen conductor
chip 2's bunp electrodes 2a and | eads. 15. 1c, bond the bunp el ectrodes 2a
to the | eadstdpe Hyase natsnenesserfided | a asobder"resinst Ldathhsendi ng net hods
as shown in Fig. 7. Thereafter, let the tape carrier 1 nmounting thereon the
seni conduct okekhing Xhe buneivederhayveropatherni hgl dardsinserhdead n Fig.

8, then, inject a nolten_seal resin material that. has been fed into the
runner 5b of lGdPRli $PRF A 5EQ nkhe t penesphere py ThgR ofug RIS LFREr 5c, the
gate 5a and t ort l1a2 e la, which

dat e 52,200 Loy el 5 £ AN ECks e POl dE8 £ HlcfoBs Lase e un
the rol 4ng i Sredlid| Q0 hdeo AhdrERIRENSE! Pells " PUPBLBS S HES! i N0

from the solder resist 1d. At this process step, Au
plating, for example, is also effected to the surface
of bump underlayer éattern-lcl along with the surface
of copper thin-film layer lc3 (see Fié. 2). Whereby,

10 = the tape carrier 1 is manufactured.

Subsequently, after plécing the semiconductor -

chip-2 within the device hole lal of the tape base 15
and then performing position alignment between the
semiconducfor chip 2's bump electrodes 2a and leads

15. 1c¢, bond the bump electrodes 2a to the leads lc by
simultaneous or "all—at—oﬁce“ inner lead bonding
methods as shown in Fig. 7..

Thereafter, let the tape carrier l_mounting

thereon the semiconductor chip 2 be received in a

20 molding die 5 as shown in Fig. 8; then, inject a
molten seal resin material that has been fed.into the
runner 5b of molding die 5 into fhe-cavity by way of
the sub-runner 5c, the gate 5a and the seal resin

injection port la2 of the tape base la, which cavity

25 is formed by the tape base la's dévice hole lal and
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exhausted through an air vent which is provided on the seal resin flowout
side in the nolding die 5. 5 : During this sealing process, in the
first embodi ment, provision of the passage port |a2 for use in injecting
seal resin may enable uniformflow of the seal resin 3 onto both the
pr|n0|pal surface and the back surface of the seniconduct or chip 2, which
in 10 turn makes it possible to suppress unwanted creation of voids or
the tike therein. Then, take the resultant resin-sealed TCP out of the

nmol ding die 5. Wien this is done, in the first enbodi nent,"the

pl ati ng-treated copper thin-filmlayer 15 .1a3 is forned at part of the
tape base | ahehinil didee Rild S SURRMARGbnad 1) elaghy cOmpnditd esftict i on of
adhesivity of resin réesiding within the subrunner at “such part, which in
turn. nmakes i"bubisissy adsddignrtiins ideye thecawbtyuate restergabpgnents in
t he subrunner 20 which can attach to such-part. In this way the intended
TCP i s manufexttausdred fohmoytyls edd ianigr ofenthenisiari ciduoswidedi gn2thg use of -
the seal resin 3 as shown'in Fig. 9. In the first enbodi ment both of the
princi pal s@edcaesia Fdowors: siglg finchg nokdingidimductor chip 2 are
coat ed mnth - 29 - the seal resin 3. Note that the helghts of the sea
resin 3%s upper BV Ingidh is, Seadd N B REQGRF 4 ) §he first

embodiment, provision of the passage port la2 for use

in injecting seal resin may enable uniform flow of the -
seal resin 3 onto both the principal surface and the?
back surface of the semiconductor chip 2, which in

10 turn makes it possible té suppress unwahted*bréétion
of voids or the like therein.

Then, take fhe resultant iesin-sealed TCP out of
the molding die 5. When this is done, in the first
embodiment, "the plating~treated coéper thin-film layer -

15- 1la3 is formed at part of the tape base la Which faces
the subrunner 5c thereby enabling reduction of
adhesivity of resin residing within the subrunner at
such part, which in turn makes it possible to readily
remove away residual resin components'ih the subrunner

20 which can attach to such part. |

In this way the intended TCP is manufactured
through sealing of the semiconductor chip 2 by use of
the seal resin 3-aS'shown in Fig. 9. In the first
~embodiment both of the principal surface and back -

25 surface of the semiconductor chip 2 are coated with
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t hose of the upper and | ower surfaces of tape carrier 5 - Thereafter,
the resultant TCP is subject to aging processes and screening inspection
procedures as well as cut-into-pieces processes; then, as shown in Fig. 10,
| et bunp el ectrodes 4 nade for exanple of a Pbh-Sn alloy contact the bunp
under l-ayer pattern 1cl of |eads 10 1c. According to the first
illustrative enbodi nent obtainable in the way stated above, several

techni cal effects and advantages are achi evable which follow (1) Letting
the seal resin 3 coating both the 15 principal surface and back surface

of the sem conductor chip 2 may reduce the stress the seniconductor chip. 2
can recei ve fehemseal presiol pid  doteaddaindhsadieightssQE the weak |y,

setting the location of the seniconductor hig 2 to ensure tfa% 20 t he
stress neutr e’ A WRPeHantR oren %h’bé%c g Meqrt e’%ﬁbﬁ? t 6°t he

sem conductor,_chip 2's stress neut | ane epnable, i h ' duct or
chip 2 to be oL the d’rPP‘?]ae‘%ﬂé ajp%‘g?rfi%‘i‘fgﬁ%%?%a?ka%épgtégg]sﬁrggcei ved
fromthe TCP]renains mninmal ‘to thereby 25 guarantee that the stress the
sem conductor-thip.2 - 30 - m ght receive is small even upon occurrence

of deformation of ghe JCR &s aybot&seieaie 50P! isakinjest €8t agnal force

whi | e successful |l y suppressing warp
' processes and screening inspection procedures as well

as cut-into-pieces processes; then, as shown in Fig.
10, let bump electrodes 4 made for example of a Pb-Sn .
alloy contact the bump underlayer pattern'lci of'leadé

10 le. '

According to the first illustrative embodiment

obtainable in the way stated above, several technical
effects and advantages are achievable which follow.
(1) Lefting the seal resin 3 coating both the

15  principal sﬁrface and back surface of the
semiconductor chip 2 may reduce the stress the
semiconductor chip 2 can receive from its principal
surface and back surface. Especially, setting the
location of the semiconductor chip 2 to ensure that

20 the stress neutral plane A of the TCP as a whole is
nearly equal to'the.semiconductor chip 2's stress
neutral plane may enable the semiconductor chip 2 to
be disposed at an "ideal"” position whereat any stress
_received from the TCP remains minimal to thereby

25 guarantee that the stress the semiconductor chip 2
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of the entite TCP due to binmetal effects, thus making 5 it possible to
_greatly reduce risks of chip cracks as well as the rate of occurrence of
connection deficiency or failure when on-board nount installation of the
sem conductor device. (2) Providing the tape base la with the passage or
10 port l1a2 for use in injecting seal resin which functions as a gate
during resin 3 sealing processes may enable uniforminjection of the seal
resin onto both.the principal surface and the rear surface of the
sem conductor chip 2, which in turn nakes it possible 15 to suppress
unwant ed anbght orecéivei ils smadldretveapapon socurgeakeregin 3. (3) Provision
of the plated copper thin-filmlayer |a3 at specified part of the tape base
| a wher eatdefermation eaf nthanTcPnasica wholagduestn spplipatdenses nmay 20
reduce the adhesivit{ between residual resin 3 at such part and the tape
carrier 1,00uexterpal (foreekeblle pucceepsbuldyfauppregsdngewastf renoval of
residual resin conpopents in_the subrunner when separation of the TCP from
the subrurfherth i@t EERpTER i Yreofo hmetal efleGtSealhRg PBAKd®Ss from the
t ape rrie% 1. -.%g_g éé% Effectuation of d I'shing t he back surface
of the sertcdiRRRIECH? pI §l%pfﬁ-%?%hFﬁﬁ £ eBhnFBUBsCHACERe @Fi ke makes it -
possi bl e f.or7 § hey S&E@CPé“géf%Pro&&Prgnég of connection
deficiency or failure when on-board mount installation
of the semiconductor device.
(2) Providing the tape base la with the passage or
10 port la2 for use in injecting seal resin which
functions as a gate during resin 3 sealing processes
may enable uniform injection of the seal resin onto
both the principal surface and the rear surface of the
semiconductor chip 2, which in turn makes it possible
15 to suppress:unwanted creation of voids and/or traps in
such seal resin 3.
(3) Provision of the plated copper thin-film layer |
la3 at specified part of the tape base la whereat the
seal resin can contact during resin seal processes may
20 reduce the adhesivity between residual resin 3 at such
part and the tape carrier 1, which in turn makes it
possible to facilitate peeloff removal of residual
resin components in the subrunner when separation of
the TCP from the subrunner after completion of the

25 resin sealing process from the tape carrier 1.
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becone thianer down at 20 to 30 [err]mfor exanple. In 5 addition, it is
al so possi ble to snoothen the back surface of the semconductor chip 2,
“which in turn enabl es sem conductor chip 2 to offer anti-crackable
structure with enhanced robustness against any bending stress applied

t hereto. 10 (5) By performng machining to let the thickness D1 of the
seal resin 3 be equal to the thickness D2 of tape carrier 1, it becones
possible to let the total thickness of the TCP be the thickness of the tape
carfier 1. It is thus possible to obtain a thickness-. 15 reduced or

"t hinner" en1conductor devi ce of TCP structure than ever. A sem conductor

device in 3| or & twatdlo%mtﬁ%leﬂmﬁ%me CBaélhesﬁﬂ&@@tofnmatlon wi Il

next be ex wth reference to Fig.” 11 .The sem conduct or

devi ce of Tsféﬂu%%@ﬂih@t@fb@u@fﬁ bR gihddtls téblhﬁﬁq@eStdiﬂCthée as the-

sai d enbodinent. A significant difference is at the inner lead portion of
a lead 1lc i19keemiakies tite ptisrsddilieorfoat diige |Semidnnrlmels:srcxahmpng tbe inner -
| ead 25 to contact the bunp el ectrode 2a of the semiconductor - 32 -
chip 2 whi bedome thdfninext dowmladut26Gd &0 Jamalforg exepiliei.ckinss. t her eof ,
which results in a stress neutral plane Al of the sem conductor chip 2
‘bei ng §||gﬁQQ}t10n, it is also possible to smoothen the back

surface of the semiconductor Chlp 2, which in turn

enables semiconductor chip 2 to offer anti-crackable

structure with enhanced robustness against any bendihg

stress applied thereto.
10 (5) By performing machinihg to let the thickness D1

of the seal resin 3 be equal to the thickness D2 of

tape carrier 1, i£ becomes possible to let the total

thickness of the TCP be the thickneSS'of the tape

carrier 1. It is thus pdssible to obtain a thickness- .
15 reduced or "thinner" semiconductor device of TCP-.

"structure than ever.

A semiconductor devicé in accordance with another

embodiment of the present invention will next be

explained with reference to Fig. 11.
20 : The semiconductor device of the second eﬁbodiment.

may be the same in basic structure as the said

embodiment. A significant.difference is that the

inner lead poriion of a lead lc is bent in the

‘direction along its thickness causing the inner lead

25 to contact the bump electrode 2a of the semiconductor
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deviated fromthe stress neutral plane A of the entire 5 TCP structure.
_Not e however that froma viewdoint of retaining reliability, relative

devi ati on between the position of the entire TCP's stress neutral plane A
and_.the sem conductor chip 2's stress neutral plane Al is 10 designed to
fall within an allowable range or tol erance zone of 60 [err]m In the:
second enbodi ment such deviation is set at 47.5[err]m or nore or; |ess.
Occurrence of the deviation between the stress neutral planes A Al
resulted frombending of lead Ic 15 “is due to a difference in thickness

anong Constdfyen IRIMONeRt Ss i HEF4si By batboRet 5bi find @ Iy téife t ape base |a, -
hei ght differences of bunp el ectrodes 2a after conpletion of Inner-lead .
bondi ng pr adessasessli fhereot cswhiclhergéml set iip xabteessf neubealler tool 20
for use during bonding, and others. |In the second enbodi nent the total '
t hi ckness qflanee Ahpef cthe i semicondupipoox¢hip e ypebog[ elipghithy way of .
exanpl e; the thickness of the tape base la.is_about 150[err]mfor exanple€;
t he thi cknddeviatedfzomcohe Sstress p@gtraboplane 4 cpf] kheoentigeance; the
t hi ckness of lead 1c is about 35 - 33 - [err]mfor instance; the '
thi ckness HCBAARICYEE® st 1d i s about 25gm as an exanpl e; and, the height

of bump el ectrode, 42 Al Ehe R | Aok a ' PIEHAERE SEEbRY1hEng
reliability, relative deviation between the position
of the entire TCP's stress neutral plane A and the
semiconductor chip 2's stress neutral plane Al is
10 designed to fall within an allowable range qi
tolerance zone of +60 um. In the second embodiment

such deviation is set at 47.54um, or more or:less.

Occurrence of the deviation between the stress
neutral planes A, Al fesulted from bénding of -lead 1c
15 is due to a difference in thickness among constituent
components ;Pcluding but not limited to the tape base
la, height gifferences of bump electrodes 2a after
completion of inner-lead bonding processes,
differences in height éetup values of a heater tool
20 for use during bonding} and others. In the second
embodiment the total thickness of the tape carrier 1
is approximately 250 um by way of example; the
thickness of the tépe base la is about 150um for
example; the thickness of the adhesive 1b is about 20

25: ~um for instance; the thickness of lead 1lc is about 35
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about 20[err]mfor exanple. 5 Anot her difference of the second
enbodi nent over the first enbodinent is that Sn-plating, for exanple, is
applied to the end of lead 1c, which end is in turn contacted with its
associ ative bunp electrode 2a that is made of Au. Accordingly, the lead 1c
and bump 10 el ectrode 2a are contacted together via Au-Sn eutectic
junction. Incidentally, as an application of the second enbodi nent, the
following is also enployable. In cases where the stress neutral plane Al of
the 15 sem conductor chip 2 and the stress neutral plane A of the TCP as a
whole are little deviated from each other due to any possible thickness
di ff erences aumnfioreipsthnce;cahet thiekhepsr b sblderarerilst afd tie TCP,
~such deviation is corrected by adjustnent of the 20 bendi ng anount of the
lead 1c. Mr@bowdci254ml by, anhexpopilei;oand, the hedighdndfctampchip 2 in the:
direction along the thickness of the tape base |a may be set by changing
the lead ic' & ode i after wpciidien pf innenslead herdiici®r chip
2's stress neytral plane Al becones - 34 - identical to the entire TCP' s
stress neut r APOHa QA GPELSZBERLEN arrangenent, éven where the TCP s

respecti L COrrpon?\'ﬁto%h\é%r'%iiﬁe&iéﬁzeorofe't%% getco%eé:oéﬁbdhnent over.
the first embodiment is that Sn-plating, for example,
is applied to the end of lead lc, which end is in turn .
contacted with its associative'bump electrode 2a that
is made of Au. Accordingly, the lead lc and bump
10 electrode 2a are contacted together via Au-Sn eutectic
~ junction.

Incidentally, as an application of the.second
embodiment, the following is also employable. In
cases where the stress neutral plane Al of the

-15- semiconductor chip 2 and the stress neutral plane A . of
the TCP as a:whole are little deviated from each other
due to any possible thickness differences among
respective constituent parts or components of the TCP,
such deviation is corrected by adjustment of the

20 bending amount of the lead lc. | |

More specifically, the position of the -
semiconductor chip 2 in the direction along -the
thickness of the tape base la may be set by:changing

_the lead 1lc's bend amount in a way such that the .

25 semiconductor chip 2's stress neutral plane Al beconies

-.34 -



e
possi bl e t

"mininzed,

sen1conductor device in accordance w th another enbodi nent of the instant

i nventi on
senm conduc
str:uct ure
t herefrom
|l ead 1c is,
cont act ed
whi ch has
coupl ed by
its associ
second dif

portion of
enbodi gent
‘possible t

10

15

20

0 set the sem conductor chip 2 at an optimal 5 | ocation at
whi ch the stress being applied to the sem conductor chip 2 becones

in a way responsive to such conponent size variations.

will be described 10 wth reference to Fig. 12. The
tor device of the third enbodinent is generally simlar

to the enbodinent discussed above. Sone significant differences
are as fol |l ows. A first difference lies in that the

A .

in

ent .in the ghrecthn a g |t% t hi ckne sfgpd S dlrectly

FF@ 1,500 Ehg: EFt3ESITTE Saf LRSS |

Rn€ Aend surface

g%ﬁg?»g%egt i egBaih r'?%er#DQ%O%G%Q’%F?‘C%S%d?ﬁSWWL? nads 1o

2LefloBoadLng ApdIile Ghrboliptatl @ AlBIURY Aldded e | ke.

to extend’

fromthe 055@%1596'EBeéétOEh%5semlg%nﬁ%%%oQa%%lba2t%ﬂ“ﬁﬁf6bﬂ!ﬁ5f0ted
wi ng" shape. In thi's case, unlike said first

1uaangohhatewhgbnah:hbesmr@als deinke appTdied ard rike, it becones

nce ist the ot her c |s eS|gn

o lower the resultant
semiconductor chip 2 becomes minimized, in a way

responéive to such component size variations.

A semiconductor device in acéordance with another
embodiment of the instant invention will be described
with reference to Fig. 12.

The semiconductor device of the third embodiment
is generally similar in structure to the.émbodiment
discussed above. Some significant differences
therefrom are as follows. | _

A first difference lies in that the lead lc is
bent in the direction along its thickness and is
directly éontacted with its associated bonding pad.
The lead 1lc has its end surface which has been subject
to Au electroplating treatment for example and is
coupled by single-point ultrasonic thermo-compression
bonding methods to its associated bonding pad made of
for example aluminum (Al) or the like.

A second difference is that the other end of lead

‘1c is designed to extend from the outer periphery of

25

the tape base la to have a projected portion of "gull-
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parts nount/assenbly height. 5 A sem conduct or device in accordance
w th apot her enbodinment of this invention will be explained with reference
to Fig. 13. The fourth enbodi ment is an exanpl e adaptable for use in case
where liquid resin is dropped dowmn and 10 then subject to therma
hardening to thereby formseal resin 3 as shown in Fig. 13, i.e. what is
called the potting seal nethod. The seal resin 3 used in this case also is
arranged to boat both of the principal surface and 15  back surface of the
sem conductor chip 2 for letting the stress neutral planes A, A (see Fig.
11) be identical to each other as discussed previously. This seal resin 3

has its thickpeagrwshépels B% tRifecase} henlhkeksgsq P2rat the tape carrier
1 on the side of 20 . outer peériphery .(thickness Dla) of the sem conductor

chip 2, and weimbbdimegtadsahyythedegedraal’ tepaied]l aewahe Wwngeent er of
the sem conductor chip 2 (on the thickness Db side). In the fourth
enbodi nent, i eledtiroden fib bkeof®s padsdbilegés dbowemadhe mEsultmarnit r st
enbodi mrent stated - 36 - " above, there is obtainable an advantage that
the intended Pasta Beuntfassembdyi Bedgh&.wi t hout having to use nol ding
Jdies, mhigh ey inAtgégigggguL%ogoagbgég in accordance with another:
embodiment of this invention will be explained with
reference to Fig. 13.
The fourth embodiment is an example adaptable for
use in case where liquid resin is dropped down and
10  then subject to thermal hardening to thereby’ form seal
‘resin 3 as shown in Fig. 13, i.e. what is called the
potting seal metﬁod._
The seal resin 3 used in this case also is
arranged to“toat both of the principal surface and
15° back surface of the semiconductor chip 2 for letting
 the stress meutral planes A, Al (see fig. 11) be
identical to each other as discussed previously. This
seal resin 3 has its thickness which is as large as
_the_thickness D2 of the tape carrier 1 on the side of
20 outer periphery (thickness Dla) of the semiconductor . .
chip 2, and which is gradually reduced or "taperéd“
toward the center of the semiconductor chip 2 (on the
thickneés D1lb side).
In the fou;th embodiment, in addition to the

25 advantages obtained from the first embodiment stated
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to'readily seal the sem conductor chip 2 when conpared 5 to the cases of .
said first to third enbodi nents. A sem conductor device in accordance wth
> anot her enbodi nent of the invention will be explained with reference to
Figs. 14-21. A structure of the sem conductor device of the 10 fifth
enbodi ment will first be set forth in conjunction with Figs. 14 and 15.
Note that Fig. 14 is a sectional view taken along line XIV-XIV of Fig. 15.
Al'so note that in Fig. 15 a solder resist and sealing resin are not
depicted for purposes of 15 convenience in illustration only. In the
fifth embodiment a plurality of TCPs each similar in structure to the TCP -
that has bgesvexptBepredis nobbeisablexanohdsantager shaemahdi nent are

| am nat ed on one another to constitute a nmulti-layered 20 TCP structure
whi |l e causingended F€Pis seabisggisl achiepabike wippbytl basdngc tio' be

el ectrically connected together via connection sections 6 each penetrating
a corresponsié ngobdgngfdiepe whieh mainanEpeCmake Ftrposafibdle connecti on

section 6 is in turn connected to a 25 el ectrode 4 on the TCP bottom
‘surface att@heeadiyy. seal Iﬁhﬁrﬁﬁ@%C?E9BFt?ﬁeF959 peWREPR: FRBPALSRoUt t owar d
h f th I T
| %Cgsogﬁzldeoothé gaggstéf a£d gr;s ace rangﬁbgglﬁgetlantnated unltary

A semiconductor device in accordance with another
embodiment of the invention will be explained ﬁith
reference to Figs. 14-21. |

A structure cf the semiconductor device of the

10 _flfth embodiment will first be set forth in
conjunctlon with Figs. 14 and 15. Note that Fig. 14
is a sectional view taken along line XI&—XIV,of Fig.
15. Also note that in Fig. i5 a solder resist and
sealing resin are not'depicted for purposes of

15. convenience in illustration only.

In the.fifth embodiment a plurality of TCPs each
similar in structure to the TCP that has been
explained in the context of said first embodiment are.
laminated on one another to constitute a multi-layered

20 TCP structure while causing each TCP's same signal.and,.
power.supply leads lc to be electrically ccnnected
together via connection sections 6 each penetrating a
corresponding one of tape bases la of respective TCPs,
which connection section 6 is in turn connected to a

25 bump electrode 4 on the TCP bottom surface at the
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bonded toget her by adhesive le. This adhesive le is a 5 menber for
constituting part of the unitary TCP's tape carrier 1; for exanple, it is
made of a thermally deformable polyimde resin material. Note however that
the leads Ic of the lowernost unitary TCP are coated with a sol der resist
1d. 10 The connection section 6 above is structured froma
connection hole 6a and a conductor portion 6b enbedded within the
connection hole 6a.. The connection hole 6a is forned at a sel ected position
in the tape carrier 1 which corresponds to a bunp 15 underlayer pattern
lcl of lead 1c. It is noted that in the connection holes 6a, the connection

hol e 6a definggwaimbbe Qﬂﬁruﬁﬁékéﬁ?febemtﬂ:@ihg' dratoudtcadbudrd SHor med so
that the hole dianeter of it is smalléer by approximtely 50[err]m for 20

exanpl e, thanotBgibiel efdtheeinaltofiayee waepnection hole 6a as defined in the
tape base la. This is in order to facilitate that part of the bunp
‘under | ayer patternadghcehtl eagslofi $hpr dpmdnatednumitagiyd £AHs tdmwe
connection hole 6a whereby the conductor portion 6b 25 enbedded within

t he connecti chohded tagstherybyoadbesize le. Thig adhegdvewlehish@ |ead Ic
for achievenent of stable electrical connection with the |lead 1c. The-
conduct or5 poreBReEhIPE faRstdtuiipg. Bars pdythe wayptary ICP's tape

carrier 1; for examplé, it is made of a thermally

deformable polyimide resin material. Note however
that the leads 1lc of the lowermost unitary TCP are
coated with a 'solder resist 1d.

10 The. connection section 6 above is structured from
a connection hole 6a and a conductor portion 6b
embedded within the connection hole 6a. The+
connection hole 6a is formed at a selected position in
thé'tape carrier 1 which corresponds to a bump

15 underlayer pattern 1lcl of lead lc.

It is noted that in the connection holes 6a, the:
connection hole 6a defined at the bump underlayer
péttern 1lcl of lead 1lc is formed so that the hole
diémeter of it is smaller by approximately Soltm; for

20 example, than the hole diameter of the connection hole.
6a as defined in the fape base la. This is in order
to facilitate that part of the bump underlayer pattern
lcl of lead 1lc is projected into inside of thehi_

- connection hole 6a whereby the conductor pbrtion 6b

25 embedded within the connection hole 6a surely comes
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of exanmple. 5 Wth such a nmultilayer TCP structure it is possible to
achi eve high-density packaging of the sem conductor chips 2. One exanple is
as follows. Assum ng that eight TCPs, each 167[err]mthick, are stacked in
case a 64Mbit dynam c random access nenory 10 (DRAM for exanple is
.formed on one seniconductor chip 2, it becomes possible to obtain a .
mul tilayer TCP having in total a storage capacity of 64 negabytes (MB) with
the resulting total thickness neasuring about 1.3 mm 15 - Next, a
manuf act uri ng nmet hod of the sem conductor device in accordance with the

fifth enmbodi feppd ¥hhtade @E@ha{:ﬁﬁdléﬁdfﬁ?ej ¢pet Eeﬁi%bﬂeﬁ'r‘%g%f 16-21. First,

as shown in Fig. 16, form by nechanical die-punching techniques a device

hol e | al andsgfblecerseetioalhebhiicbBish wetACtAE PekH @BS Oofnha tape base
-la with adhesive | b bonded to its one surface. Subsequently, bond a Cu

thin-filmfotordacpbe porviensebf ssemallet b€ hapb-basallaybpyusiayg _

t he. adhesive | b attached thereto; thereafter, pattern the Cu thin 25 film
by etching nef hexiampiethe |ike to thereby forma - 39 - plurality of

|l eads I c while defining in the bu under | ayer pattern |cl connection holes
6a whi ctb are |essWikhdsuehtarmehbhlayercBaRestroatuseedtodsat the

possible to achieve high-density packaging of the
semiconductor chips 2. One example is as follows.
- Assumihg that eight TCPs, each 167um thick, are
sfacked in case a 64M-bit dynamic random-access memory
10 (DRAM) for example is formed oh one semiconductér chip
2, it becomes possible to obtain a multilayer TCP
having in total a storage capacity of 64 megabytes
(MB) with the resulting total thickness measuring
about 1.3 mm. |
15 Next, a manufacturing method of the semiconductor
device in aqcordance.with the fifth embodiment will be.
explained iﬁ conjunction with Figs. 16-21.
First, as shown in Fig. 16, form by mechanical
die-punching techniques a device hole lal and
20 connection holes 6a af selected portions of a tape
base la with adhesive 1b bonded to its one surface.
Subsequently, bond a Cu thin-film for example to
one surface 6f the tape base la by using the.adhesive
.lb attached thereto; thereafter, pattern the Cu thin

25 film by etching methods or the like to thereby form a
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tape base la portions as shown in Fig. 17. 5 Thereafter, as shown in
Fig. 18, provide adhesive |l e nmade of for exanple thermally deformable
polyim de resin on the side of the copper thin film then, renove part of
such adhesive | e so that the bunp underl ayer pattern Icl portion of lead Ic
and a 10 projected inner lead portion 1c are exposed. Next, use the
adhesive e as a mask to apply Au el ectroplating, for exanple, to those
portions of |eads 1c exposed fromthe adhesive le. The tape carrier 1 is

t hus manuf actured. 15 Subsequently, place a sem conductor chip 2
within the device hole lal of the tape base |a. Then, perform position

al i gnment -betfé‘fﬁfaiEEXSSEﬂ' iegdmerwﬁ*ﬂe detiRYRE Ghethirdpmp?a and | eads

lc. Thereafter, contatt the bunp el ectrodes 2a with | eads 1c by all- 20

at -once innerghgagiRpagi patteghniduesonneshavn holkisd6al¥hibrergaiter,
pl ace the tape carrier 1 nounting thereon the sem conductor chip 2 within a

mol di ng di e 5188sshavwaiameteg. tBant bhe, connectisnmholes sealatr atien 25 -
material, which has been fed to inside of a runner 5b - 40 - of the
mol di ng di e Stapetbasechiai pgrasohsr asdsbbwnhdnt Flg.bdde | a's device hol e
lal and the nolding die 5 through a subrunner 5¢c and a gate 5a as well as a
seal -5 Thereafter, as shown in Fig. 18, provide adhesive
le ﬁade of for example thermally deformable polyimide
resin on the side of the copper thin film; then,
remove part of such adhesive le so that the bump
-underlayer pattern lcl portion of lead 1lc and a
10 projected inner 1eaq portioﬁ lc are exposedi
Next, use the adhesive le as a mask to:apply Au
electroplating, for example, to those'portions of
leads lc exposed from the adhesive le. The tape
carrier 1 is' thus manufactured.
15 Subsequently, place a semiconductor chip 2 within’
the device hole lal of the tape base la. Then,
perform position alignment between the semiconductor
chip 2's bump elecfrodes 2a and leads lc. Thereafter,
contact the bump eléctrodeé 2a with.leads lc by all-
20 at-once inner-lead bonding techniques as shown in Fig.-
19. | |
Thereafter, place the tape carrier 1 mounting
thereon the semiconductor chip 2 within a molding die

5 as shown in Fig. 8; then, inject a molten seal resin

25 material, which has been fed to inside of a runner.Sb
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resin injection port 1la2 of the tape base la. Note 5 that residual air in
the tavity is externally exhausted through an air vent which is provi ded on
the seal resin flowut side in the nolding die 5. 1n this case, in the
fifth enbodi ment al so, provision of the seal .resin injection port la2
enabl es uniformflow of 10 the seal resin onto both the principal surface
and the back surface of the sem conductor chip 2, which in turn nakes it
possi bl e to suppress unwanted creation of voids or else therein. Then, take
the resin-sealed TCP out of the 15 nmol ding die 5. When this is done, in
the fifth enbodi ment also, the plating-applied copper thin-filmlayer |a3

s formed aepid fb1dliea (408 HASEds §NBhyipgeast BarRUAr BRNRRSC Thus

enabling r esivity tmeen resih residing wthin

subrunner 20;p e!'asa@éldlé@ dépecé Asier141 HhachenmbuaAngRkes bt possible
to readily reane away residual resin conponents in the Subrunner 5c which

can attach tlrcwgh pasdibrimnéhi ScVaydtdegabéebdedsuwelar gsTePseal25
manuf actured through seal'ing of the sem conductor chip - 41 - 2 by the
seal resin Beskn sitmwjectiorigor0la2 nof hehéi tapeechbsdi heat Ndts®, both of the
“principal surface and back surface of the sem conductor chip 2 are
5 that residual air in the cav1ty is externally
exhausted through an air vent which is provided on thé
seal resin flowout side in the molding die 5. 1In this
casé, in thé fifﬁh embodiment also, provision of the
seal.resin injection port la2 enables uniform flow of
10 the seal resin onto both the principal surface and the
back surface of the semiconductor chip 2, which in
turn makes it possible to suppress unwanted.creation
of voids or else therein.
Then, take the resin-sealed TCP out of the
15 molding die 5. When this is done, in the fifth
eﬁbodiment=§lso, the plating-applied copper thin-film
- layer l1la3 is formed at part of the tape base la that
faces the subrunner Sc thus enabling reduction of
adhesivity between resin residing within thé subrunner
20 5c¢ and the tape carrier 1, which in turn makes it
possible to readily iemove away residual resin
components in the subrunner 5c which can attach to
such part.

In this way the intended unitary TCP. is

25 manufactured through sealing of the semiconductor chip
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coated with the seal resin'3. Note that the seal 5 resin 3's upper and

| omer surfaces are identical in height to the upper and | ower surfaces of
the tape carrier 1, respectively. Subsequently, the resultant unitary TCP

I s subject to aging processes and screening inspection 10 procedures as
wel | as cut-into-pieces processes; then, in the fifth enbodinment, |am nate
as shown in Fig. 21 a plurality of such unitary TCPs each of which has been
manuf actured in the way stated supra while letting respective connection
hol es 6a be identical in 15 position to one another. Note that the
‘unitary TCP's bottom surface at the |owernost layer is forned with a sol der

resist 1d ratpepytfRa £8812ad88%hve kS, swbiwvbhihesiigl 129.forfednen the state
that the bunp underl ayer pattern 1cl is exposed. 20 Thereafter, use

t he adhesi ve FefEAngmbotslehet akes, aBdpaheof ehes pafinchipalnistarfacECPs to
contact the unitary TCPs together by therno-conpression nethods thereby
formng the ianéndacknstrfhageofTERe Femimkpduotgrschip Share as nultiple -
unitary TCPs are 25 stacked or |am nated on one another by use of the -
42 - adhestoated wibh thefseaddresinng.f dPteathak bheasealtary TCP, it
becomes possi bl e to. manufacture the nultilayer TCP wi thout, increasing
productioﬁ prEe848 3's upper and lower surfaces are identical in -
height to the uppef and lower surfaces of the tape
carrier 1, respectively.
Subsequently, the resultant unitary TCP is
subject to aging processes and screening inspection
10 procedures as well as cut-ihto—pieces processes; then,
in the fifth embodiment, laminate as shown in Fig. 21
a plurality of such unitary TCPs each of which has
been manufactured in the way stated supra while
letting respective connection holes 6a be identical in
15 position to one another. Note that the unitary TCP's
bottom surface at the lowermost layer is formed with a.
solder.resist 1d rather than the adhesive le, which
resist is formed in the state that the bump underlayer
pattern 1lcl is exposed.
20 Thereafter, use the adhesive le sandwichéd
between adjacent ones of the unitary TCPs to 'contact
the unitary TCPs together by thermo-compression
methods thereby forming the intended multilayer TCP.

"To make long story short, as multiple unitary TCPs are

25 stacked or laminated on one another by use of the
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steps required. 5 Then, fill inside of connection holes 6a of the
resutbtant nultilayer TCP with sol der paste made of for exanple Pb-Sn or
other simlar suitable materials; thereafter, reflow processing is effected
thereto thereby form ng the conductor. portions 6b shown-in 10 Fig. 14

wi thin the connection holes 6a. This makes it possible to electrically
connect all of the lam nated unitary TCPs together at one process step.
Subsequently, |et bunp el ectrodes 4 nade of Pb-Sn-alloy for exanple contact
t he bunp underlayer pattern 15 1cl of leads 1c at the unitary. TCP of the
| ower nost | ayer of the nultilayer TCP, thereby manufacturing the

' duct | ' | the fifth
cmbodi ment . ST T AP 1T dhda UPLnd FaBLLUELERE 8E 800 ey
stated abo‘iﬁzié{ﬁgffﬂ'ﬁ OW 1% d SGhEd Gabs ST ES €0 SNEnAENEHRgEEnar € achi evable

in addition to se obtained in sald first- enbodi nent. - (1) Constituting

the mul til ayereTGR&Y tETiwatnow Oin@r@éyiﬁiiﬁfo@ﬁctﬂbﬁ pPbtagy TCPs nekes
it possible to 25 greatly inprove the packagi ng density of sem conductor

- 43 - adte)ss rediiwededuci ng the total thickness and di mensions of the
mul tilayer TCP. (2) By bonding together nultiple unitary TCPs by
5 Then, f£ill inside of connection holes 6a of the

resultant multilayer TCP with solder paste made of for
example Pb-Sn or other similar suitable matérials;'
theteafter,_reflow processing.is effected théreto
thereby forming the conductor poitions 6b shown in
10 Fig. 14 within the connection holes 6a. Thiéﬂmakes it
possible to electrically connect all of the laminated
unitary TCPs together at one'process step.
Subsequently,_let bump electrodes 4 made of Pb~Sn
alloy for_eiample contact"thé bump underlayer pattern .
15 1cl of leads lc at the unitary TCP of the lowermost
layer of théfmultilayer TCP,.thereby manufacturing . the
semiconductor device having the multilayer TCP
structure of the fifth embodimenﬁ. |
According to the fifth embodiment obtaingd in the
20 way stated above, the following technical effects and
advantagés are achievable in addition to those
obtained in said first gmbodiment.
(1) Constituting the multilayer TCP by lamination of
'a plurality of thin unitary TCPs makes it possible to

25 greatly improve the packaging density of semiconductor

_-43'_



usi ng the adhesive le .that constitutes part of a 5 unitary TCP and is
formed during formation of the unitary TCP, it becones possible to

manuf acture the nmultilayer TCP w thout increasing process steps required.
An expl anation will next be given of another 10 enbodi nent of the

i nvention a sixth enbodi nent, which is substantially the sane in structure
as said fifth enbodi nent. Slgnlflcant differences lie in manufacturing

met hodol ogy of it; hence, the manufacturing nethod will be expl ai ned mnth
reference 15 to Figs. 22-25 below. First, as shown in Fig. 22,
manufacture a unitary TCP in a way simlar to that of said flrst

enbodi nent . aipies uhi vhile Toeduging obhectebal hbhésksasgsandfi ned to extend

through a tape base |la between its ﬁgger and 20 | ower surfaces.
Subsequent | ydimensiens ¢h Bhe mybtilayer TGP net hods to form sol der paste

Cbl e L0 £ dhalR TodbrhDE HELETARIESIREREN ol oo 0 of the
(LY, SRR RS 18 endé conpytEbtBRRRER g T0T et et
anot her .5 AnGyn { €4PPT B¢P | AndCEYT fothiéd | 88t PAGCPormation of the
unitary TCP, it becomes possible to manufacture the
multilayer TCP without increasing process steps
required.
An explanation will next be given 6f another
10 embodiment of the invention—a sixth embodiment, which
is substantially the same in structure as said fifth
embodiment. Significant differences lie in
manufacturing methodology of it; hence, the
manufacturing method will he'explained with reference
15 to Figs. 22-25 below. |
First;Tas shown in Fig. 22, manufacture a unitary
TCP in a way similar to thaﬁ of said first embodiment.
This unitary TCP has connection holes 6a as defined to
extend fhrough a tape base la between its upper and
20 lower surfaces.
. Subsequently, . as shown in Fig. 23, use print
methods to form solder paste 6bl made for example of
Pb-Sn or the like within connection holes 6a of the
‘unitary TCP. After having prepared a predetermined

25 number of similar unitary TCPs, laminate respective
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unitary TCPs together by utilizing the adhesivity of 5 such sol der paste
6bl within the connection holes 6a of respective unitary TCPs. Thereafter,
apply reflow processing to the resultant multiple unitary TCPs | am nat ed
and tenporarily fixed together for fusion of the solder 10 paste 6bl
within the connection holes 6a of respective unitary TCPs. Wereby,
conductor portions 6b are forned as shown in Fig. 24 while letting sol der
paste 6bl sol der paste 6bl within the connection holes 6a of respective 15
unitary TCPs be |ntegral toget her, thereby to manufacture a nultilayer TCP.
As stated above, in the sixth enbodi nent, it is possible to bond the

unitary_TG%?fég¥§t¥§R 4 &F fﬁ*ﬁﬁéﬂg{é@%efﬁ Eeﬁhéan by neans of.

adhesi ve as shown in ectrodes 4

made for e%&:ﬁ?ﬂ‘ofﬁioﬂb@%&'éﬂa Q?liéhé&“i@ os’\ﬁ.éﬂoﬁh\S@l’QHWBné”de” ayer
pattern 1cl of leads 1c at the unitary TCP-of the |owernost |ayer of the

nul tilayer akfgtHer ! handly tempoiradtiaye secugd adieducintimatssd ce 25  having -
the nultilayer TCP structure of the sixth -45- . enbodinent. A

seni conducturittew ECEs tampeirhian dey Wit 1l fnind ethe nddblesinitpf ofhe present
invention will be described
5 such solder paste 6bl within the connection holes 6a
of respective unitary TCPs.

Thereafter, apply reflow processing to the
resultant multiple unitary TCPs laminated and
temporarily fixed toéether for fusion of the solder

10 paste 6bl within the connection holes 6a of.respective_
unitary.TCPs.

Whereby, conductor portions 6b are formed as
shown in Fig. 24 while letting solder paste 6bl solder
paste 6bl within the connection holes 6a of reépective

15 unitary TCPs be integral togéthet) thereby to -
manufacture-a multilayér TCP. As stated above, in the
sixth embodiment, it is possible to bond the unitary
TCPs together'by the'cohductor portions 6b, rather
than by means of adhesive.

. 20 Finally, as shown in Fig. 24, let bump electrédeS-
4 made for example of Pb-Sn or else be in contact with
the bump underlayer pattern lcl of leads lc ‘at the
unitary TCP of the lowermost layer of the multilayer.

' TCP to thereby manufacture a semiconductor device:

25 ‘having the multilayer TCP structure of the sixth
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in cohjunction- with Figs. 26-30. 5 First, a structure of the

sem conduct or device of the seventh enbodinment will be explained with
referenfce to Fig. 26. Note that a plan view of the sem conductor device of
the seventh enbodinent is the sanme as Fig. 15 which has been used in

expl anation of 10 said fifth enbodinent. In the seventh enbodi nent the
mul tilayer TCP's seal resin 3 is not separated in units of individual tape
carriers 1, but is .designed so that the resin is integrally nolded to have
a structure for sealing 15 pl ural sem conductor chips 2 together. In
addition, the plating-effected copper thin-filmlayer |a3 stated above is
formed in a |l jphb8gmeggi on of the lowernost layer's tape base la in close
proximty to the seal resin injection port la2 (the sanme position as said

20 first and fifahseibedhatatsr. devier ¢ABABCHEASNCEC With iahdtesane as
that of said fifth enbodiment. In the sem conductor device of the seventh

enbodi ment abemkodiment o6 ghespaesehtr iadehttivnewilldy des defscyddded esin 3
‘each for use in sealing the 25 individual sem conductor chip 2, it
becones possi bheconjénctiontwithpFage.t Bé-FBchani cal strength of a

‘mul tilayer package when conpared to said fifth enbodi nrent while increasing
the noi stlre vaporFiestst avetyugkukgnPdi the semiconductor device of

the seventh embodiment will be explained with
reference fo Fig. 26. Note that a plan view of the
semiconductor device of the seventh embpdiment is the
same as Fig. 15 which has been used in éxplénation of
10 said fifth embodiment. |
In the seventh embodimeﬁt the multilayer TCP's
seal resin 3 is not separated in units of individual
tape carriers 1, but is designed so that the resin is
integrally molded to have a structure for sealing
15 plural semiconductor chips 2 together. 1In additioﬂ;
the platingQéffected copper thin-film layer la3 stated
above is formed in a limited region of the lowermost
layer;s tape base la in close proximity to the seal
resin injection port la2 (the same position as said
20 first and fifth embodiments). The remaining étructure.
is the same as that of said fifth embodiment.
In the semicohductor.device of the seventh
.embodimént above, since no gaps are formed between
' layers of seal resin 3 each for use'in sealing the

25 -individual semiconductor chip 2, it becomes possible
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durability. -5 A manufacturing nmethod of the sem conductor device of
_the seventh enbodi nent will be explained with reference to Figs. 27-30.
Not e that the manufacturing steps of tape carriers in the seventh

enbodi ment is the same as those which have heen 10  expl ai ned using Figs.
16-18 in the context of said fifth enbodi ment, any duplicative description
wll be elimnated herein. Also note that Fig. 29 is a sectional view taken
along line XXI X-XXI X of Fig. 15. First, as shown in Fig. 27, place a

sem conductor 15 chip 2 within a device hole lal of a tape base la; then,

¢ ; . o I :
after per Q_Bmc Ir% Ié‘flrlf n ec?}‘?h%?fﬁgﬁ%m &I@ﬁ%ﬁai 2a of the

sem conductor ea -at-once 1 nner onding is

effected | g&bh%gtete p@eauwx@a%w B4R FAVAL el InfAAS WiEi 120

Subsequent am nation -of a plurality of tape carriers 1 each
mount i ng t haceeRAsiing THE GRIGHUIre’ velYdr Teasistioity rofilmPBityse the
adhesive |l e between tape carriers 1 to tenporarily secure resultant
carriers tdageabdlity.t herno- 25  conpression bondi ng nmethods. - 47 -
Here, in the seventh enbodi nent, seal resin injection ports la2 of the
| ami nabed t ape Eamamqgacauaim@emﬁbhﬂdiQf|ﬂhﬁu§emiﬁﬂndQ9tQEra.nanner such
that device of the seventh embodiment w111 be explained
with reference to Figs. 27-30. Note that the
manufacturing steps of tape carriers in the seventh
embodiment is the same as those which have been
10 explained using Figs. 16-18 in the context of said
fifth embodiment, any duplicative description will be
eliminated herein. Also note that Fig. 29 is a
.sectional view taken along line XXIX-XXIX of Fig. 15.
First, as shown in Fig. 27, place a semicéﬁdﬁctor
15 chip 2 within a device hole lal of a tape base la;
then,'after;performing posifional alignment bétween
bump electfgaes 2a of thé semiconductor chip 2 and
leads lc, all-at-once inner lead bonding is effected
letting the bﬁmp electrodes 2a contact the leads lc.
20 Subsequently, affer lamination of a pluraiity of
tape carriers 1 each mounting thereon its
semiconductor chip 2 as shown in.Fig. 28, use the
adhesive le between tape carriers 1 to temporarily

secure resultant carriers together by thermo-

25 cpmpressioﬁ bonding methods.
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each port is formed extending in the direction along 5 t he thickness of
t.he stacked tape bases la. A certain unitary TCP at the | owernost | ayer of
the nultilayer structure is formed with a solder resist |d, rather than the
adhesive le, while allow ng the bunp underl ayer pattern IcI be exposed.
theréfrom 10 Thereafter, as shown in Fig. 29, place the stacked
tape carriers 1 within a nDIdlng die 5. This nolding die 5 is of the
structure whi ch enabl es sinultaneous seal i ng of respective sem conductor
chips 2 within the tape carriers 1 |am nated. 15 Then, inject a
nolten seal resin material, which has been supplied to inside of a runner

5b of the | di die 5, b t b | a'
dev?cet hgl gDI a: nglr?&‘le?'hemm}‘l i Sev%%%%g}éfs’“e& a %?ﬂ)fﬁﬂ?\% eSCaZﬁd Z ;ate '
Sa-plus a sg leercqﬁo?%%%r g riJa%CtdfOQ:h%orl é%]%ﬁtg 5 Igr Not e t hat

the air residirng w e cavity I's éx erna oug an air .

vent whi ch u%%rt%a(ieqn%ﬂa%xswsfﬁw ifd Wnﬁﬁ%u%tﬂ%ﬁv' ding die 5.

In this case, Iin the seventh enbodinent, it 1s 25 possible to allow the

nol ten seal eaed PHot i Foiradd eéx&endlng‘ et distecion e1omgding die 5
flow uniformy onto the, principal surface and the back surface of
sem conduct mma:mnpc&ntdsrso@tﬁimmkdcbajape jeesds dla. A certain

unitary TCP at the lowermost layer of the multilayerxr

structure is formed with a solder resist 1d, rather

than the adhesive le, while allowing the bump

underlayer pattern 1lcl be exposed therefrom. -

10 Thereafter, as shown in Fig. 29, placeithe
stacked tape carriers 1 within a molding die 5. This
molding die 5 is of the.structﬁre which enables
simultaneous sealing of respective semiconductor chips
2 within theé tape carriers 1 laminated.

15 Then, inject a molten seal resin material, which
has been sufplied to inside of a runner 5b of the
molding die 5, into a cavity as formed by the tape
baée la's device hole lal and the molding die 5 by way
of a subrunner 5c¢c and a gate 5a plus a seal resin

20 injection port la2 of the tape base la. Note that the-
air residing within the cav1ty is externally exhausted

- through an air vent which is prov1ded on the seal
resin flowout side in the molding die 5. |
In this case, in the seventh embodiment, it is

25 ‘possible to allow the molten seal resin as injected
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port a2 extending in the direction along the 5 t hi ckness of the tape
base la. This in turn nakes it possible to suppress unwanted creation of
voids or else in the seal resin 2 -of the nultilayer TCP. In other words it
I's possible to sinmultaneously seal respective sem conductor chips 2 of the
| ami nated tape 10 carriers 1 while retaining themin the stable state.
Additionally, arrows in Fig. 29 designate flow directions of the nolten
seal resin. Then, unload fromthe nolding die 5 the resulting TCP after
conpletion of the resin sealing process. 15 When this is done, in the
sevent h enbodi ment, the plating-effected copper. thin-filmlayer la3 is

formed at pargrem the Gage bEsenheamofldihe dieesnFlow aydfornlch dmeses the
subrunner 5c thereby enabling reduction of adhesivity of the seal resin 3

at such 20 phaet prificdpailnsutrfacenkas thepbaskblsartfacecadi | y renove away
any residual resin conponents attached to such part. In this way a
mul til ayer TCPemdicoadutc&orucbdpby tbaough dhe sealhgesin iigljeaidronduct or
chips 2 by 25 the seal resin'3 at a time as shown in Fig. 30. 1In 49

the seventh ePP&& Aagt extendipgt Anothehdigeckdopalong & and back surface

of each semi conductor chip 2 are well coated wjth the seal resin.3. Note
that the 2 thgckness ofpthe tape base 1la. %ﬁ&s Rn turn maies it

possible to suppress unwanted creation of voids or
else in the seal resin 2 of the multilayer TCP. In
other words it is pbssible_to siﬁultanepusly~seal
respective semiconductor chips 2 of the laminated tape

10 carriers 1 while retaining them in the stable state.
Additibnally, arrows in Fig. 29 designate flow
directions of the molten seal resin. *

Then, unload from the molding die 5 the resulting
TCP after completion of the resin sealing process.

15 When this is done, in the seventh embodiment, the
plating-effected copper thiﬁ—film-layer la3 is formed
at part of the tape base la of the lowérmost layer
which faces the subrunner 5c thereby enabling
reduction of adhesivity of the seal resin 3 at such

20 part, which in turn makes it possible to readily
remove away any residual resin components attached to
such part.

In this wéy a multilayer TCP is manufactured by

"sealing all of the multiple semiconductor chips 2 by

25 the seal resin 3 at a time as shown in Fig. 30. In
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seal resin 3 is forned so that it is coincident in 5 upper and | ower
_surface levels with the tape carrier 1. Subsequently, the lam nated TCP is
subj ect to aging processes and screening inspection procedures plus
cut-into-pieces processes; then, fill the 10 connection holes 6a of such
| am nated TCP with sol der paste made for exanple of Pb-Sn or other simlar
suitable materials. Thereafter, apply refl ow processing to the stacked TCP
to formin the connection hol es 6a the 15 conductor portions 6b which
have been indicated in. Fig. 26; then, let the bunp el ectrodes 4 nmade for.
exanpl e of Pb-Sn or the |like be contacted with the bunp underl ayer pattern .

1cl of ‘| eagpelgevbnthe chdpaigent! Q1sb,0bdte oW idameyl of the
mul tilayer TCP 20 to t hereby manuf acture a sem conduct or devi ce havi ng

the mul til gueratePaatlr batkr euifacke oFe\eaiinh seiedndidtoAaoislizng to the
sevent h enbodi nent above, the foll ow ng technical effects and advant ages
are 25 aaleevellecpatadditiithn the tslkeade reistiai 3ad Noteaithati fohe - 50- :
enbodi ment. (1) Integral nolding of the seal resin 3 of the nultilayer TCP
resul ts i ns@algxgsipeBndst Sormedbsonddat it is c01nc1dent in

5 upper and lower surface levels with the tape carrier
1. | | | |
Subsequently, the laminated TCP is subject to
aging processes and screening inspection procedures
plus cut-into-pieces processes; then, fill the
10 connection holes 6a of such iaminated TCP with solder
'_ paste made for example of Pb-Sn or other similar
suitable materials. |
Thereafter, apply reflow processing to the
stacked TCP to form in the connection holes 6a the
15° conductor portions 6b which have been indicated in. -
Fig. 26; then, let the bump electrodes 4 made for .
exampie of Pb-Sn or the like be contacted with the
bump underlayer pattern lci of leads 1lc at the.taPe
carrier 1 of the iowermost layer of the multilayer TCP
20 to thereby manufacture a semiconductor device.having
the multilayer TCP structure of the seventh #
embodiment.
According to the seventh embodiment above, the
- following technical effects and advantages'aré

25 achievable in addition to those obtained in said fifth
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| ayers of seal

resin 3 each for use in sealing the 5 I ndi vi dual

.sem.conductor chip 2, it becones possible to inprove the nechani cal
strength of a nultilayer package when conpared to said fifth enbodi nent
whi e at the same time enhancing the humidity durability. Thus, it is

to inprove the reliability of the 10 sem conductor devi ce. (2)

p055|ble

Si mul t aneous fabrication of the seal

enabl e reduction. of the manufacturing process steps in nunber. A
sem conductor device in accordance with 15 another, eighth enbodlnent of

the presentgy

Not e t hat

dfdn Wi Il next be explained with reference to Fi gs.
Fig. 31 shows a sectional view taken along Iine XXX -XXXI

resin 3 of the multilayer TCP may

31- 32.
of Fig.

32. Note al@g9 t haitddrdl Gnoldfiny i dfie IfSd Str&dith SEabf nghéesi n are not
for 20 purposes of convenience in illustration only. The eighth

enbodi ment nhaitigl eyt ARl i ddggape béind Spnhedsbébtwepni nci pl es
of this invention to a dynam c random access menory (DRAM by way of
Wiaysins tdfe saad omsiuctdbreatdyifox ivseeirrsediag theinilar in

structure to said fifth enbodi ment stated - 51 -~ supra. - In Fig. 32 the
ref erefice difgatidnial semicondugipr chim 2, Fadecomss POSﬁEble"

depi cted
exanpl e,

" Addr ess"

10

15

20

25

are
to 1mprove the mechanical strength of a multilayer

package when compared to said fifth embodiment while
at the same ﬁimé enhancing the humidity durability.
'Thus; it is possible to improve the reliability of the
semiconductor device.

(2) Simultaneous fabrication of the seal resin 3 of
the multilayer TCP may enable reduction of the
manufacfuring process steps in number.

A semigonductor device in accordance with
another, eiéhth embodiment of the present invention
will next bélexplained with reference to Figs. 31-32.
Note that Flg. 31 shows a sectional view taken along
line XXXI-XXXI of Fig. 32. Note also that in Fig. 32
a solder resist and Sealing resin afe not depictea for
purposes of convenience in illustration only.-

The eighth embodiment being explained herein is
the one which applies the principies of this invention

to a dynamic random access memory (DRAM) by way of

~example, wherein the semiconductor device is generally

similar in. structure to said fifth embodiment stated

- 5] -
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used to designate sone major signals and power supply 5 pdtentials whi ch
are allocated to respective |eads 1c: "Vcc" designates a high-potenti al
power supply voltage; "Vss" denotes a | ow potential power supply voltage;

"I/ O'. indicates an input/output signal; "RAS' shows a row address strobe
signal; "CAS'" is a colum 10 -address strobe signal; "WE " a wite enable
signal; "CE," output enable signal; "Address," an address signal.

Incidentally, in the eighth enbodinment shown herein, four CAS bonding pads
2bl are substantially 15 centrally disposed on a sem conductor chip 2,
whiich pads function as chip select termnals. These CAS. bondi ng pads 2bl
are el ectricaypegonnected by in-chip | eads on the sem conductor chip 2.
And, certain one of such four CAS bondi ng pads 20 2bl has a bunp

el ectrode 2a providedidersprehd fefetende dhdtapcébe .pede, s elssirical ly
connected to its associated |lead 1c. In other- words the bonding pad 2bl for
chip sel ect i"SIA0r,0Vi'RAE Mi t'1TCASE DWE, ‘Bl 'HIE y'bdEn@a"Addresstt areal
connection with the lead 25 - 1c. - 52 - The remai ni ng CAS bondi ng pads
2bl, however Jused/ denslesignaiensaenainesigmabs pandi pgves shppdie 2a,

none of these pads are electrically coupled.to | eads
_ potentials which are allocated to respective leads lc:

wycc® designates a high-potential power supply
voltage; "Vss" denotes a low-potential power supply
'Voltage; "I/0". indicates an-input/output signal; "RAS"
shows a row.address strobe signal; "CAS" is a column
10  address strobe signal; "WE," a write enable'éignal;
"OE," output enable signal; "Address,"” an éddress
signal. -
Incidentally, in the eighth.embodiment shown
herein, four CAS bonding pads 2bl are substantially
15° centrally disposed on a semiconductor: chip 2,:w&ich
pads function as chip_selgct terminals. These CAS .
bonding pads 2bl are electrically connected by in-éhip
'leads on the semiconductor chip 2. |
And, certain 6né of such four CAS bonding pads
20 2bl has a bump electrode 2a provided thereon,.through
'~ which bump the pad is electrically.connectedrto its
associated lead lc. In other words the bonding pad
2bl for chip select is provided with the bump
‘electrode 2a for electrical connection with the lead

25 1c.



»

1c’ In other words, in the eighth enbodi nent, 5 connection path or route is
~nodifiable by specifying whether the bunp el ectrode 2a is provided on a '
" bondi ng pad 2b. Wth such an arrangenent, the use of a single type of tape
carrier 1 may flexibly acconmodate any desirable | ead pattern nodifications
occurring in 10 cases of enploying multilayer TCP structures w thout
having to newy prepare a separate "special purpose" tape carrier 1 which
nmeets a design change on a case- by-case basis. This makes it possible to
avoid the need for redoing of design-and manufacture plus 15 inspection
of a tape carrier 1 whenever the connection route is altered, which may in -
turn drastical | Theedemainiag IONS donddlngn pagls rEoiuf doiwevenf paoelucts whil e
reduci ng production costs. In addition, although in the above exanple the
20  connedPi SHchobump elestdeodes wodirasponsingh&alithe omeragence or
absence of the bunp el ectrode 2a, the present invention should not be

linited toRPRRsC%r tAs§emPRASoALE eAGCtEigddly GHRIRT Y¥heleAdS al end of
Al ated Lgad 32 LRaePniceted 12 4k SRSREhaLaReAgentond 19 20 2011 the
P B0 ERnhle SRR Bk Bl B L Ul o ot o
' whether the bump electrode 2a is provided on a bonding

pad 2b. With such an arrangement, the use of a single

type of tape carrier 1 may flexibly accommodéte any

desirable lead pattern modifications occurring in
10 cases of employing multilayer TCP structures without

having to newly prepare a separate "special purpose"

tape carrier 1 which meets a design change.on a case-

by-case basis. This makes it possible to avoid the

need for redoing of design and manufacture plﬁs
15 inspection of a tape carrier 1 whenever the connection

route is altered, Which may in turn drastiéally‘reduce~n

the time as taken for manufacture of products while

reducing producfion costs.

In addition, although in the above éxample the

20 connection route is rendered modifiable depending on

presence or absence of the bump electrode 2a, the

present invention should not be limited to this

arrangement dnly. For example, in case the distal end

-0of Au-plated lead 1lc is connected to its associated

25 bonding pad 2b in the. absence of a bump electrode 2a
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chip sel ect events when letting the lead 1c be 5 contacted with th

baondi ng pad 2b using single-point bonding nethods.

route fmy be changed by singl e-point bonding operations. In this way
according to the eighth enbodi rent, the follow ng advantage is achie
in addition to 10 t hose obtained by said fifth enbodinment. (1) By

nodi fying the connection route by specifying whether the bunp el ectrode 2a

is provided on a bonding pad 2b, the use of a single type of tape carrier

may flexibly accommpbdate any desirable | ead pattern 15 nodi ficatio
occurring in the case of enploying multilayer TCP structures w thout. having

to newly prepayfy atﬁ@f@ﬁ@%ﬁeér?pfsrhl é'ﬁé%é %‘?bfglﬂggt In2thec bB't‘éx%e

change on a case- by case

required to 20e fa%d”&nl%&’ﬂh@ﬁ’é V‘ﬂbﬁ&lﬁgd%'@ﬂlﬁ@ﬁh%edp\wi%@i‘ conductor
devi ce |n accor ance W t '

asl s possi leto re uce t

anot her, ninth enbodi ment of the pr esent

invention w |tegpadt bgo expdpédpei oV bond ehgr page2bothag. id3frke ifem
enbodi ment the l'eads 1c are designed 25 to extend fromlateral sur

of a tape cardhiip debéct &dents wivemhlettihgstheayead tonbeituting a

e

In short the connectlon

vabl e

ns
sign
time

inth-
f aces

mul tilayer TCP to have the so-called "gull-w ng" shape for electrica
connect i & wiedntacrited 7eitn therbondingi padi 2bbeaing7single-point

10

15

20

25

bonding methods. 1In short the connection route may be
changéd by single-point bonding operations.
In this way, according to the eighth embodiment,

the following advantage is achievable in addition to

‘those obtained by .said fifth embodiment.

(1) By modifying the connection route by specifying
whether the bump electrode 2a is provided on' a bonding
pad 2b, the use of a éingle type of tape carrier 1 may
flexibly accommodate any desirable lead.pattern“; |
modifications occurring'in the.case of employing -
multilayer TCP strﬁctures without having to newly
prepare a separate tape carrier 1 which meets a
specific désign change on é case-by-case basis. This
makes it possible to reduce the time required_to
manufacture products while reducing costs.

A semiconductor device in accordance with

‘another, ninth embodiment of the present invention

will next be explained with reference to Fig. 33.
In the ninth embodiment the leads lc:are_designed

to extend from lateral surfaces of a tape carrier 1 at
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used. 5 . A semi conductor device in accordance with another, tenth
.enbaedi nent of- the invention wll next be explained with reference to Fig.
34. In the tenth enbodi nent the |eads 1c are designed to extend from _
| ateral surfaces of a tape carrier 1.at 10 . the |owernost |ayer of those
| ayers constituting a multilayer TCP to have the gullw ng-1ike shape for

el ectrical connection wth lands 7a on a printed circuit board 7 used. A
sem conduct or device in accordance with 15 anot her, el eventh enbodi nent
of this invention will next be explained with reference to Fig. 35. In the
el eventh enbodi nent a conductive pin 6¢c that is inserted into a connection -

Cecurod by EADauCTSE port iy ST e B R B KB R01 € 6 to
thereby fomave GG INN ISRE MR 16 willys Aplictdy eePbdrPEcgl ectrical ly
connects between those | eads 1c of the sane electrical function 25 of a
tape carri eonhe@ftieacvitdy drandy 7@ an themiamted dfrcuit boaedhaving its”
one end that extends fromthe |lower surface to forman external termnal.
Summar i zedlagedpermitting insertion of the projected portion.of this
5 A semiconductor device 'in accordance with
another, tenth embodiment of the invention will next
be explained with reference to Fig. 34.
In the tenth embodiment the leads 1lc are designed
to extend from lateral surfaces of a tape carrier 1 at
10 the lowermost layer of those layers constitﬁting a
multilayer TCP to have the gullwing-like shape for
electrical connection with lands 7a on a printed
circuit board 7 used.' |
A semiconductor device in accordance with
15° another, eleventh embodiment of this invention will
next be explained with reference to Fig. 35.
In the eleventh embodiment a conductive pin 6c
that is inserted into a coﬁnection hole 6a as formed
in each tape carrier 1 of a multilayer TCP is'rigidly
20 secured by a conductor portion 6b filled within the
connection hole 6c to thereby form a connection
section 6.
This conductive pin 6c electrically connects

'between those leads lc of the same electrical function

25 of a tape carrier 1 of each layer while at the same
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conductive pin 6¢ into a connection hole of a mount 5 board such as 'a
printed circuit board may result in the nmultilayer TCP being nounted on the
board while letting sem conductor chips 2 within the nultilayer TCP be

el ectrically connected to | eads of the nount board. 10 In this way,
in the el eventh enbodi nent, the follow ng advantages are attainable in
addition to those obtained by said fifth enbodinent. (1) Letting external
term nal s be conductive pins 6c may reduce costs of products when conpared
to the case . 15 where such external termnals are constituted from bunp

el ectrodes or gullw ng-shaped | eads. (2) Inserting strength-enhanced

conductive p!Eim@ChEGEHgCQﬁﬁeéhboanﬁoEﬁﬁtGQXQEnHEeﬂfdﬂiﬂﬁé“ﬂodé}’nﬁkesit
possible to inprove the“strength of the nultilayer 20 TCP as a whole. A

sem conduct or sde¥hee tBH &eefr danesteirnhlaterimdnall.webtumhaetikediygnt of the
present invention will next be explained with reference to Figs. 36-39. In
the twel fth epbenitehhg d&aselrtioni pfFithe paoj2eted @adtibm af thisred so
that these are projected from-56- | ateral surfaces of tape carriers 1
at respectivecpngurctivenptiht 6ci Agte Aukconnggsionchoded off @ mauntownwar dl y
'nFe. 3?’ nggﬁgpggghngsogegrggtggiggi%%%t board may result in
the multilayer TCP being mounted on the board while
letting semiconductor chips 2 within the multilayer
TCP be electrically connected.to leads of the mount
‘board. |
10 In this way, in the eleventh embodiment% the
following advantages are éttainable in addition to
those obtained by said fifth embodiment.
(1) Letting external terminals be conductive pins 6c
may reduce costs of products when compared to the case:
15" where such external terminals are constituted from
- bump electrodes or gullwing-shaped leads. |
(2) Inserting strength-enhanced conductive pins 6c
into connection holes 6c of the multilayer TCP makes
it possible to improve the strength 6f the multilayer
20 TCP as a whole. |
A semiconductor device in accordance with
another, twelfth embodiment of the present invention
will next be expléined with reference to Figs. 36-39.

In the twelfth embodiment, as shown in Fig. 36,

25 leads 1c are formed so that these are projected from
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t hen "bundl ed" together at their distal ends in a 5 stacked fashi on on
| ands 7a of a nount board, typically a printed circuit board. The
stack-bundl ed | eads 1c exhibit spring-like deformability to relatively
easily increase the nechanical strength of the structure of such leads Ic
10 at low costs while sinultaneously enabling absorption of stress
occurring due to differences in thermal expansion between the nultil ayer
TCP and the nount. substrate 7. It is thus possible to increase the _
reliability of the sem conductor device after on-board 15 installation. A
manuf acturing nethod of the sem conductor device of the twelfth enbodi nent
wi || be nexlLatexaii badfaces bdEf dapececarrilngs.l 3t I®@spaatsitve as shown in
Fig. 37, lam nate and bond 20 together a plurality of unitary TCPs in a
way sim | ar lagersaconstitngingf ahmultddiayen TCP ansk are thant cate a

mul tilayer TCP. At this stage of fabrication procedures, the |eads 1c are
ext ended st AawgwWardlyr ém Figer 86 /s GOEXESPORAings 98@s W M A% ers 1. 25

Sooseaent neh, Shaneh a0t Boetbiid o SRS ns anan, TR Lol Mot S5y
the muilgilayer kSR 3sHBSH 85 qhndd’ 748 ilunt® 38U,
typically a printed circuit board.
| The stack-bundled_leads lc exhibit spring-like
deformability to relatively easily increase the
mechanicai strength of the structure of such ieadS'lc
10 at low costs while simultaneously ehabling absorption
of stress occurring due to differences in thermal
expansion between the multilayer TCP and the:mount
substrate 7. It is thﬁs possible to increase the
reliability of the semiconductor device after-on-board'
'15- installation.

A manufacturing method of the semiconductor
device of the twelfth embodiment will be hekt
described with reference to Figs. 37-39.

First, as shdwn in Fig. 37, laminate and bond

20 together a plurality of unitary TCPs in a way'similar
to that in said fifth embodiment to thefeby fabricate

" a multilayer TCP. At this stage of fabrication
procedures, the leads lc are extended straightly from

- lateral surfaces of respective tape carriers 1.

25 o Subsequently, press from the upward direction
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at atime into the state in which correspondi ng ones 5 of such leads Ic's
di stal . ends overlap one another as shown in Fig. 38. Thereafter, cut away
the ends of |eads 1c as bent through the machining. process thus letting the
stacked ends of leads 1lc be aligned in .position so that the 10

sem conduct or device -of the twelfth enbodi nent is manufactured. According
to the twelfth enbodi nent obtained in the way stated above, the foll ow ng
advant ages may be achieved in addition to those derived fromsaid fifth 15.
enbodiment. (1) It becones possible to relatively readily inprove the
mechani cal strength of the |lead structure at |ow costs. (2) Effecting

machi ning with th&f@u%ﬁéliggﬁgp§%p' %§9%? gggégggilgcfggﬁjgﬁgwgly bent

makes it possa%ﬁ% conpensate ny possi bl e thermal

expansi on di fé@fgégﬁcgﬁ;f%%guer%@fi\@v&éﬁéaasfrI@Esamdotheh@ount substrate 7

such as a printe seni conduct or device in accordance with

25 anot her, ti1¢E£PAy&r oFEPdtSBAcKiné hg1l nyenthenpdukhl- 188ds lc next be
expl’ained with reference to Figs. 40 and 41. Note that Fig. 41 is a '

sect'i onal vi ext takeimal Do | the 0a%¢ - ¥X\Ghioh EbgredPondiinghoplesws a
sectional view . , _
5  of such leads 1lc's distal ends overlap one another as
shown in Fig. 38.

Thereafter, cut away the ends of leads 1lc¢ as bent -
through the machining process thus letting the stacked
ends of leads lc be aligned in position so that the

10 semiconductor device of the twelfth embodimént is
| manufactured.

According to the tﬁelfth embodiment obtained in.
the way stated above,-the following advantages may be
achieved in addition to those derived from said fifth

15  embodiment.
(1) It becomes possible to relatively readily improve' -
the mechanical strength of the lead structure at low
costs.
(2) Effecting machining with the outer lead portions
20 of leadé lc resiliently bent makes it possible to well:
compensate for or "absorb" any possible thermal
expansion differences between the multiléyef TCP and
the mount substrate 7 such as a printed ciréuit board.

A semiconductor device in accordance with

25 “another, thirteenth embédiment of the invention will
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of a sem conductor chip and a machining netal nold 5 tool at a resin

seal ing process step. In the thirteenth enbodi nent, as shown in Fig. 40 and
Fig. 41, an air exhaust port lad'is forned on a tape base la at a | ocation
on a shorter side of a device hole lal which is the opposite side of the
seal 10 resin injection port |a2 discussed above, the air exhaust port

| a4 extending fromthe device hole lal in a direction toward a short outer
side of the tape base la. This air exhaust port la4 is fornmed to resenble
the letter "T" in its planar shape, for exanple. 15 This air exhaust
port la4 is an opening for use in coupling between the air vent of the

ol ding di e SeATHE G GL, WG SRR d S dedd o d Lpp ng extra

mol ten resi n tRer &int rcing ar conpone 5 resih gWwthin the

cavity to esgap 8 tt?x 2053 Tg(ljut,ﬁl de Qf slldg icadt Xr:lfevJ 'kaaéé}?raw{é’%“ ngal r

exhaust port la Fer s nctionality as part of the air vent resin

seal i ng procexx&I - xAMSTt GIFilg. 4o, Wh'lbhb%hQﬁfénaS%éH@idﬂ'@l \Ff@vreS' n
contains therein air within the air exhaust port la4. 25 It is thus

possi bl e to sypar eemicendieror ehip and 29 machinigiemeial adid es” within
the seal resin 3 for use in coating both the principal surface and back
surface Bf séwobdoaduat mesdni sezling procesisusicegnabl es '
In the thirteenth embodiment, as shown in Fig. 40
and Fig. 41, an air exhaust port la4 is formed on a
tape base la at a location on a shorter side of a
device hole 1lal which is the opposite side of the seal
16 resin injection port la2 &iscussed above, the air
exhaust port la4 extending from the device hole lal in
a direction toward a short outer side of the. tape base
la. This air exhaust port la4 is formed to resemble
the letter'"T"'in its planar shape, for example.
15 Thié air exhaust port la4 is an opening for use
in couplingﬂbetween-fhe air vent of the molding die 5.
and the cavity, which opening is provided for flowing
extra molten resin thereinto thereby forcing air
components residing within the.cavity to escape to
20 outside of the cavity. In other words the air exhaust
port la4 offers functionality as part of the air vent.
during resin sealing processes. Additionally, it wiil
be permissible that the resin contains therein air
“within the air exhaust port la4.

25 It is thus possible to suppress reSidénce of air
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significant reduction of unwanted creation of voids 5 and/or traps in the
seal resin 3. It is noted that arrow in Fig. 41 designates the flow
direction of the seal resin 3. Also note that in case the tape base la is
used to constitute the nultilayer TCP as has.been expl-ained with regard to
10 'said fifth enbodi ment and the like, nore than one connection hole may
be defined at a selected |location corresponding to the lead Ic's bunp
underl ayer pattern Icl. According to the thirteenth enbodi nent obtained 15
in the way stated above, the foll ow ng advantage is achievable in addition
to those obtained by said first and fifth enbodi ments. (1) Providing at the.

opposite shii&s &Fdep@bbibs~dgytEenhehe ééhloﬂeéﬁﬁ BaEQrb%%% lig the air
exhaust 20 port a4 extending fromthe device hole lal toward the. short.

outer periphedying bdehtepe pasacipadnguivacei aninbaak pakifaeke e air vent
makes it possible to greatly suppress residence of air holes or "bubbles”
w thin the semicomductSrfohips2, i whiocht ingt@bn ehabheshe princi pal surface
and back surface of the - 60 - sem conductor chip 2, which may in turn
enabl e si greiguificantucedont bonunfianneantedacreatobnyoifdyodds/ or traps in.
the seal resin 3.. Thiis in turn nmakes
5 and/or traps in the seal resin 3.
It is noted that arrow in Fig. 41 designates the
flow direction of the seal resin 3. .Also note that in
case the tape base la.is used to constitute the
multilayer TCP as has been explained with regard to
10 -said fifth embodiment and the like, more than one
connection hole may be defined at a selected location
corresponding to the lead lc's bump underlayer pattern
lcl.
According to the thirtéenth embodiment obtained'
15 in the way stated above, the'fdllowing advantage: is
achievable:"in additioh to those obtained by said first
Iand fifth embodiments. |
(1) Providing at the opposite shorter side of the
device hole lal on the tape base 1a.the.air exhaust
20  port la4 extending from the device hole lalvtﬁward the.
short outer peripheiy of the tape base la and
'functioning as part of the air vent makes it possible
to greatlf suppress residence of air holes or

" wbubbles" within the seal resin 3 for use in coating

25 both the principal surface and back surface of the
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it possible to further increase the reliability of the 5 semni conductor
devigce. So far, the present invention made by the inventors named in the
subject appllcatlon for patent has been described in detail based on sone
specific preferred enbodi nents thereof, it will be understood 10 by those
skilled in the art that the invention should not be linited to said first
to thirteenth enbodi nents only, and may be nodifiable and alterable in:a
vari ety of possihle forms without departing fromthe spirit and scope of
the invention. 15 For exanple; ‘although in said fifth enbodi nent or
el se the solder paste is filled into connection holes for connecting

bet ween theséﬁi&@ﬂ&u&é&? eﬁlﬁeg ng%&bhamsy I6Peubhe chAyagt i on shoul d not be

limted only to this arrange lternatively be 20 modi fied so

that conducgiygifeshntPaedection éfaﬁﬁhﬁntéa tirkbedonn ol aeddsher eof . |f
this is the case, after fulfillnment of such conductive resin paste I nsi de

of connectiandhoresrapseinathbasdai rgstinedt.nerhis sinoverhomakeg a
thermal |y hardened paste 25 material w thin connection holes to thereby
achi eve - 6it-possibtei hoefidethekedncireabei bher tediabtiilityberfvdde
respectlve gggiggzdggigr gt;;ge?lternatlvely, conduct or portlons w thin
- 8o far, the present'invention'made by.the

“inventors named in the subject application for patent

has been described in detail based on some specific

preferred embodiments thereof, it will be understood

10 by those skilled in the art that the invention should
not be:limited to said first to thirteenth embodiments
only, ‘and may be modifiable and alterable in:a variety
of possible forms without departing from the spirit
and 5cope of the invention.

15 - For examplé, although in said fifth embodiment oxr .-
else_thelsolder paste is filled into connection holes i« :
for connecting between the unitary TCPs of the
multilayer TCP, the invention should not be limited
only to this arrangement and may alternatively be

20 modified so that conductive resin paste, for éxample,
is filled in place thereof. If this is the case,
after fulfillment of such conductive resin paste
inside of conneétion holes, thermal hardening

" treatment is done forming a thermally hardened paste

25 material within connection holes to thereby achieve
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such connection holes may be formed by electroplating 5 techniques. In

. this case formation of the conductor portions may be made easier because of
the fact that traditionally enployed plating processing is used to form
such conductor portions in the connection haoles. 1 NDUSTRI AL APPLI CABI LI TY
10 ° As has been descri bed above, the sem conductor devie
i ncorporating the principles of the invention.is adaptable for use as a
sem conductor device built in electronic equiprent including but not
limted to conputers, portable radi ot-el ephone handsets, or video 15
canmeras or else and also in integrated circuit (ICD cards as well as nenory.

cards. - 62pa Ed'élggﬂkﬁﬁgl'int%rc%nle prOV| edifVice including a

i )
senlconductor ﬂ |spose in a device h In a tape carrier

w th one eggsﬁgcelbgaqngea§§lQc§gpe 5 carrier belng electrically
connected to an external termnal of said sem conductor chip, characterized

in that said segtgandugternabiipely, evnduetol Poreivnshantaainl t ape
carrier, and that said sem conductor chip is sealed by a seal resin

mat eri al | sichngoanpethionphbléd magubkadermed dyb@dlectndpce: ixig sai d
sem conductor chip be:coated therewith. 2. The semi conductor device as
recit el i ntechnigues.- In this case formation of the conductor
portions'may be made easier because of the fact that
traditionally employed plating processing is used to
form such conductor portions in the connection holes.
INDUSTRIAL APPLICABILITY
10 As has been described above, the semiconductor |
device incbrporating the principles of the invention
is adaptable for use as a semigonductor device built
in electronic equipmeht including but not limited to.
computers, portable radiotelephone handsets, or video. .

15 cameras or else and also in integrated circuit (IC)-

cards as well as memory cards.
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1, characterized in that said sem conductor chip is disposed on a stress
neutral plane extending parallel 15 to the principal surface of said

sem condu Ip at a position along a thickness of said tape carrier. 3.
The sem conductor device as recited in claim1, characterized in that said

| ead i's benﬂ"’an ' s direction to be electrically connected to 20
sai d extern "ﬂmmm(]mhe sem-conductor device as recited in claim]l1,
characterizet in ttha* said+seal resin material has its upper and | ower
surfaces substantially identical in level to upper and | ower surfaces of
said tape .25 carrier. - 63 - 5. The sem conductor device as recited in

claim1, characterized in that a passage for use in seal resin injection is
formed at pa@§u£g_£%ﬂ§héfm§a£?£rier t hereby causing said device hole to be
coupled to a gate of a netal nold structure used during formation of
said seal resin. 6, The seTicodictdy IBYice Becl€qihgdain claim 5,
characterized in that said tape carrier has an air exhaust port as forned
letting the dmmixcorndieterd Stwipl dilsposefeinaar devibe thouwRl ebdwideyair vent
of the netal nold structure for use during formation of sai'd seal resin.
' in a tape carrier with one end of a lead on said tape
5 carrier being electrically connected to an_external
terminal of said semiconductor chip, characterized in
that said semiconductor chip is less in thickness than
said tape carrier, and that said semiconductor chip is
sealed by a seal resin material letting a principal.
10 surface and a back surface of said semiconductor chip
be coated therewith.
2. The semiconductor device as recited in claim
1( characterized in that said semiconductor chip is
disposed on -a stress neutral plane extending parallel
15 to the principal surface of said semiconductor chip. at
a position along a thickness of said tape carrier.
3. The semiconductor device as recited in claim
1, characterized in that said lead is bent in its
thickness direction to be electrically connected to-
20 said external terminal.
4. The:semiconductor device as recited'in claim
1, characterized in that said seal resin material has
its upper and lower surfaces substantially identical

in level to upper and lower surfaces of said tape

25 carrier.
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7. The semniconductor device as recited in claim5, characterized in that an
el ectrop 15 is formed at part of a surface.of said tape
carrierpp ximty to said passage for seal resin injection, the
part be’i'"ﬂlﬁmjw!jﬂuncom act with seal resin during formation of said
seal “resin.c Sy ! onductor device as recited in claim?20 1,
characterized in that said tape carrier has an air exhaust port as forned
letting the device hole of said tapé carrier be coupled to an air vent of a
metal nmold structure for use during formation of said seal resin. 9. The
sem conductor device as recited in claim25 1, characterized in that a
bunp electrode is provided - 64 - at a remaining end of said |ead for

bei ng el ectri cal By cDhees¢emilcondacteaddelriaemasniramidred fior aidmdmi ng

t hereon the sem conductor device. 10. The sem conductor device as recited
in claimb5 1,1chanacierdecededn fhatarm passagadforsuse sintdealend extendi ng
froman outer periphery of said tape carrier to thereby forman outer |ead
segtion as EPE&priBdpryiesndscfoamed ad PaarrbrraidrR® SRFBERE boar d

for use in ppuntjng thereon the sem. condquctor, device. ' 11. .The
Seni Conduct BROTEbYcaRS 1ngcradd FRVACE HOLS (iR (YBLed  Fot At sai d

serm conguct gLoghig 173ekl BT THLARURP 0P tlisdy Bh St £Bh"O

of said seal resin.
6. The semiconductor device as recited in claim
5, characterized in that said tape carrier hés.an air
exhaust port as formed letting the device hole of said
10 tape carrier be coupled to an air vent of the metal
mold structure for use auring-formation of said seal
resin. |
7. The semiconductor device as recited in claim
5, characterized in that an electroplated metal layer
15. is formed'at part of a Sufface.of said tape carrier:in
close proximity to said passage for éeal resin
injection, the part being brought into contact with
seal resin during formation of said seal resin..
8. The semiconduétor device as recited in claim
20 1, characteriéed in that said tape carrief has an air
exhaust port as formed letting the .device hole of said
tape carrier be coupled to an air vent of a.métal mold
structure for use during formation of said seal resin. -
| 9. The semiconductor device as recited in claim

25 1, characterized in that a bump electrode is provided
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uctor device as recited in claim1, characterized in that

sald tape carrier is less 15 than or equal to 300 mcronmeters ([err]m
t hi ck%lwmulnﬁum’ sem conductor chip is 150 [err]mor less in
t hi ck ‘ve devi ati on amount between a stress neutral plane

of said sé€nm ¢onluct or* chip and a stress neutral plane of the whole of said
20 sem conductor device falling within a range of 60[err]m 13. The

sem conductor device as recited in claim1, characterized in that a gold
bunp el ectrode is provided at an external terminal of said sem conductor
chip, said gold bunp el ectrode being coupled to one 25 end of said |ead.
- 65 - 14. The seniconductor device as recited in claim1, characterized.

in that el ect.—,{@&} r&ﬂde&ft@amelsaé earsséﬁnbe@de@%ﬁd@awe | ead
end to be directly cou to an external term nal of "said

semm conduct orediidtdd- tcA S rBLPNSIEICA OfiodRY | Beagharagt mbnumd.d@/ having a
nultllayer package structure including a plurality of |am nated tape

cartriiers w t Reifersson cehel mdicaidyct@ssdénitéi ckness than each said 10
tape carrier being di-sposed in a device hole of each said tape carrier,
wherei n one end oflG. | ¢he, semiviondictoraldvisfe sas dretiteadi ip olalimni nat ed
tape carriers
5 1, characterlzed in that said lead has its other end
extending from an outer periphery of said tape carrier
to thereby form an outer lead section as electrically
connected to more than one lead of a mount board for
use in mounting thereon the semiconductor device.
10 11. .The semiconductor device as recited in claim
1, characterized in that said semiconductor-’chip has
its back surface polished by a spin etching technique.
12. The semiconductor device as recited in claim
1, characterized in that_said.tape carrier is: less

15 than or equal to 300 micrometers (u4m). in ‘thickness.
whereas said semiconductor chip is 150 u#m or less in
thickness with a relative deviation amount between a
stress neutral plane of said semiconductor chip and a
stress neutral plane of the whole of said

20 semiconductor device falling within a range of £60;Am.

13. 'Thewsemicondﬁctor.device as recited in claim
1, characterized in that a gold bump électrode is
provided at an external terminal of said semiconductor
chip, said gold bump electrode being dcupied to one

25 end of said lead.
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is electrically connected to an external terminal of the seniconductor chip
in the—devite hol'e of each said 15 tape carrier, wherein each said

seri ¢ oated with seal resin on both of a principal surface
and a M Jﬂr‘iﬂ(ﬂm“mreof and wher.ei'n each of said tape carriers
| a ncosmon signal transm ssion | ead and a power supply |ead
each belng,20 el ectrically connected- to correspondi ng ones of other
carriers to be externally drawn out as a connection term nal being
electrically connected to a | ead of a nount board. 16. The sem conduct or
device as recited in claim25 15, characterized in that said nultilayer
package - 66 - structure conprises a plurality of unitary packages

| ami nat ed on oriel anahke semdkdrdieitoradevite awi té¢yteackagelaia udes a
tape carrier having a device hole with a sem conductor chip disposed
therein ard sdsmtteriznd skalthasieledtireplatinggisnaeppided txai d | ead be
el ectrically connected to an external term nal of said sem conductor chi®p.

- 17. The seome@mfu@brsalicd iradiscaugingdthe teadnend, tohdeacteri zed in that
said-mul tilayer package. 10 structure is configured letting respective
“ones of sﬁ%?Qﬁ§%XuﬁﬂﬂR%Q# higR FesRl ebeEpiBakecfesridesin as machi ned

si mul t aneousl.y.
semiconductor chip.

15. A semiconductor device characterized by
having a multilayer package structure including a
plurality ofllaminated tape.carriers with a
semiconductor chip'iess in thickness than each said
10 tape carrier being disposed in a devicé hole of each
said tape carrier, wherein one end of a lead;providéd
to each of said plurality of laminated tape carriers
is electrically connectea to an external terminal of
the semicondﬁctor chip in the device hole of each said .
15 tape carrier, wherein each said semiconductor chip is
coated with seal resin on both of a principal surface
and a back surface thereof, and wherein each of said
tape carriers 1amihated has a common signal |
transmission lead and é power supply lead each being
20 electrically connected to corresponding ones of other |
carriers to be externally drawn out as a connection
terminal being electrically connected to a lead of a
_mount board. |
16. The semlconductor device as re01ted in clalm

25 15, characterized in that said multllayer package
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18. The seniconductor device as recited in claim15, characterized in that

a connecti-en—hoteis defined 15 in each of said plurality of tape

carriers |lam i@! Fne anot her thereby causing part of said lead to be
gna

exposﬁamﬂm conductive material w.thin the connection hole
letti
[

transm ssion |l ead and a power supply |ead of each
said tape carrier 20 be electrically connected to correspondi ng ones of
remai ning carriers, respectively. 19. The sem conductor device as recited
in claim18, characterized in that a bunp electrode is provided as said
connection termnal at one end of the 25 conductive material buried in
said connection hole. - 67 - 20. The sem conductor device as recited in
claim 18, clhameitaite abnprided paslupéliaydofeanitarpr ppekhaeesi nto said
connection hole. 21. The sem conductor device as recited in claim5 15,
charact eri zdcniimateat an commeanoidmenpl andstbati eadhi saddchndftagyi d
plurality of tape carriers |am nated on one another thereby causing part of
s&-d | ead t packagedawmiludies < apasi pareiert Raplagi agdeyiceshedeof the .
connection hole thus letting each of a_comon _signal .10 " transnission | ead

and a power Wifdpla semiraduckor sehip t dpepesaedi ERepeinl aad FEALSH connect ed
to Corrg8p0%¥IE%Q%“?%égnr&ﬂ%igifgtgfﬁéigﬁg'end of said lead be
electrically connected to an external terminal of said
semiconductor chip. | _
I7. The semicondubtor-device as recited in claim
15, characterized in that said.multilayer package
10 . étructure is configﬁred 1etting.respe¢tive'oﬁes of
said semiconductor chips are sealed by same seal resin
as machined simultaneéusly. |
18- The semiconductor device as recited in claim
15, characterized in that a connection hole is defined-. -
15 in each of said plurality of tape carriers laminated
on one another thereby causing part of said lead to be
exposed while burying a conductive maierial within the
connection hole letting a cémmon signal transmission
lead and a power suppiy lead of each said tépe cariier
20 be electrically connected to corresponding ones of
remaining carriérs, respectively. !
19. The semiconductor device as recited in claim
18, characterized in that a bump electrode_is provided -

‘as said connection terminal at one end of the-

25 conductive material buried in said connection hole.
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22. The sem conductor device as recited in claim15, characterized in that
a connectio ined 15 in each of said plurality of tape
carriers |amnated iﬁ“ﬂ:e anot her thereby causing part of said lead to be

expose ““ﬂ““““l ﬂ a conductive pin into.the connection hole thus
lettin

signal transm ssion | ead and a power supply |ead
of each *sai®d 20 tape carrier be electrically .connected to correspondi ng
ones of remaining.carriers with one end of said conductive pin being
extended froma nount surface of said nultilayer package as said connection
termnal. 25 23. The sem conductor device as recited in claim- 68
- 15, .characterized by letting a remaining end of a | ead of each of said
plurality of tapeOcarTher semdconduetom devecmasharecikteahdid rebatn out er
periphery of each said tape carrier to provide a prOJected | ead portion 5
bei ng bent f8r IChfirastesiagd Hotthat part hef ebyideladd ésectrica
connectlon bet ween a common sj gnal I|ne of each of said plurality of tape -
carfiers IaPFﬁé@@@egndﬂ@6¥ﬁ%§%g Brkan Aok her tape carriers and al so

bet'ween a power égp I|ne of e ch 10 sgid tape carrier, and
correspondi ng on BenhermigppduFtor, device ﬁﬁﬁﬁﬁﬁﬂcﬁncﬁ%ﬁéﬁ as

reC|ted In iga'gharacterlzed in that a connection hole 1s deflned

in each of said plurality of tape carriers laminated
on one another thereby cau51ng part of sald lead to be |
exposed while applying electroplatlng to inside of the
connection hole thus letting each of a common signal
10 .transmission lead and a power supply lead of each said -
tape carrier be electrically connected to
corresponding ones of remaining carriers.
22. The semiconductor device as recited in claim
15, characterized. in thet a connection hole is defined
”15 in each of said plurality of tape carriers laminated.
on one another thereby causing part of seid lead to be
exposed while inserting a conductive pin into the
connection hole thus letting each of a commoﬁ signal
transmission lead and e power supply lead of each said
20 tape carrier be electrically ¢onnected to
corresponding ones of remalnlng carriers w1th one end
of said conductive pin belng extended from a mount
surface of said multilayer package as said connection
terminal. | | k |

-

25 23. The semiconductor device as recited in claim
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.15, characteri ting the bunp el ectrode fromcontact with a
certain external terninaluﬁf said 15 sem conductor chip to perm:t

modi fi catiﬂ“mnuﬂu“mﬂ n route between sai d seni conductor chip and
| ead. 25. 'yl

[ facturing a sem conductor device including a
seni conduct or %hfb gisposed in a 20 device hole provided in a tape
carrier with.one end of a |lead of said tape carrier being electrically
connected to an external termnal of said sem conductor chip, said method
characteri.zed by conprising the steps of: 25 (a) preparing a tape
carrier of a specified - 69 - thickness with | eads di sposed around said .

devi ce hol eze(b I I ' uct o | p. 1 ess in.thickness .than said
tape carri erlsdhi)cpl)ﬁarﬁgﬁﬁéj\#ﬁg %S’;né%tq#gﬁl%n% lg%?%'w_a?gt%"ﬂi RE a ead._ . (ﬂ1
di sposi ng sgi ' IR sthJ r p r, Wthin e
devi ce hol eag?e?gﬂd%?g%g&tgg?}#gﬁaaﬁ %r}:é_eé%&%%g #% g%ﬁ%{éé#gﬁg t he
external tepf bale qh&a&_%anwraﬁm&éﬂhpéﬁ)@ﬂgrff ofdkdchead; and-
10 (d) effecting sealing by seal resin thereby letting saird

sen conduct saidhitaple cagatied thepevtilieon atdydcted N"E&RA! psptisae and a
back surface thereof. : _ '

' 5 being bent for lamination with others to thereby

‘permit electrical connection between a common signal
line of each of said plurality of tape carriers
laminated and corresbonding ones of other tépe'
carriers and also between a power supply line of eéch
10 said tape car:ier and corresponding ones of other
carriers..
24. The semiconductor-device as_recited in claim
- 15, characterized by preventihg the bump electrode |
from contact with a certain external terminal of said - ..
15  semiconductor chip to permit modification of a
connection route between said semiconductor chip and
lead.
| 25. A method for manufacturing a semiconductor
device includihg a semiconductor chip disposed in a
26 device hole provided in a tape carrier with one end of-
a lead of said tape carrier being electrically
connected to an external terminal of said
semiconductor chip, said method characterized by
comprising the steps of: '

25 . (a) preparing a tape carrier of a specified

-~
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26. The-semiconductor devi ce manufacturing method as recited in claim 25,
.characterized in that 15 'said step of effecting sealing includes

i nj écti nglﬂﬂ "ﬁ,jﬂ"ﬂﬂmup nto -the device hole froma gate of a netal nold
t hr ough |11 Y JHEti on passage ‘as forned on said tape carri-er. 27.
The semi conductor devi ce manufacturing 20 met hod as recited in claim25,
characterized by conprising the steps of: (a) formng a connection hole in
said tape carrier causing part of said |lead to be exposed from an inner
wal | surface; and 25 (b) lamnating a plurality of unitary packages
- 70 - each fornmed at said sealing step on one another with a formation
posi tion of said connéction hole kept identical thereby formng a

mul ti | ayer thickagss 28.thAIeaidaod ilsposahdrnind | $@ia dewieendugegr 5
device as recited in claim?27, characterized by conprising the steps of:
(@) burying pridb)t oprepanangoa sémiepddpkdioad ichipofless timy packages a
conductive paste within a connection hole of each tape carrier; and 10 -
(B). After tgmim'esﬁ thaphsahd ttiapgy eanrictagehiy ardi having mbrehe unitary

packages each with said conductive paste buried therein, applying thernma
' than one external terminal; ' .

5 (c) disposing said semiconductor chip thinner
than said tape carrier within the device hole of said
tape carrier and then electrically connecting the
external terminal of said sémiconductor’chip to one
end of said lead; and |

10 (d)i effecting sealing by seal resin thereby
letting said semiconductor chip be coated'therewith on
both a principal surface and a back surface thereof.

| 26. The semiconductor device manufacturing
method as recitea in claim 25, characterized;in.thqt*

15 said step of effecting sealing includes injecting-said::.
seal resin into the device hole from a gate of a metal
mold through a seal resin injection passage as formed

on said tape carrier.
27. The semicondﬁctor device manufacfuring

20 method as recited in claim 25, characterized by
comprising the steps of:

(a) forming a connection hole in said'tape
carrier causing part of said lead to be exposed froﬁ
an inner wall surface; and | | |

25 (b) laminating a plurality of unitary'packages
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proééss' said nultilayer package for permitting fusion of the -
gonductlzlﬁﬁaste he connection 15 hol e being defined in each sald

t ape-car e integration. 29. The sem conductor device
manuf act M’”ﬁy’ ’I/em ted in claim27, characterized by conprising
t he steps of a) lamnating by adhesi ve sai d unitary packages on

one another to forn1a nultllayer package; (b) burying a conductive paste

wi thin a connection hole as defined in each tape carrier of said multilayer
package; and 25 (c) applying thermal processing to said - 71 -

mul tilayer -package. 30. The sem conductor devi ce manufacturing nethod as
recited in claim25, characterized in that external termnals of said

sem conducteachhfprmed &t saddt sehddng tstcepeaos dne amthge-wbtht abondi ng
techni que while preventing a certain external ternminal of said external ,
terninal s fformabhoncpogithoa ofcshfideg¢onaestizn helretkrpt of manuf acturing
a sem conductor 10 device characterized _by conprising the steps of: (a) -
preeparing al@%pﬁléélrFbﬁr§PYaf§6@éPH'édmpﬁqﬂ%%¥§¥\HQQK§§ﬁmB di sposed .

around said deV|ce hol e;
28. A method for manufacturing a semiconductor

5 device as recited in claim 27, characterized by
comprising the steps of:

(a) burying prior to lamination of said_
plurality of unitary packagés a conductive pésten
within a connection hole of each tape carrier; and

10 " (b) After formation of the multilayer package by -
lamination of the unitary packages each with said
conductive paste buried therein, applying thermal
processing to said multilayer package-fér-permitting'
fusion of the conductive paste within the connection

15 hole being defined in each said tape carrier  to-
proﬁide integration.

29. . The semiconductor device manufacturing
method as recited in claim 27, characterized by
comprising the steps of:

20 . (a) laminating by adhesive said unitarj packages
on one another to form a multilayer package; -

(b) burying a conductive paste within a
connection hole as defined in.each tape carrier of
sald multilayer package; and |

25 (c) applylng thermal processing to sald
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(b) " preparing a senmiconductor chip less in thickness than.said tape carrier

.chip a than one external termnal; (c) disposing said
sem'"co mﬂim" i“mmm!iher than said tape carrier within the device hol e of
aid tape ecarciei as en electrically connecting the external term nal of
sald sem conductor chip to one 20 end of said |ead; and (d) after
| am nation of a plurality of tape carriers each with said external term na
el'ectrically connected to the | ead, sealing respective sem conductor chips
di sposed wi thin device holes of 25 respective tape carriers using seal
resin at a tine.. - 72 - 32. The sem conductor device manufacturing
“nmethod as recited in claim31, characterized in that at said sealing step
sai d seal meslitii Yiay emjpactkedyeé Nt 0 each device hole froma gate of a netal

nold by way of 5 a seal -resin injection passage as fornmed at part of each
sald tape carri &0.. - Th@ semiconductor device manufacturlng
f_ method as recited 'in claim 25, characterized in that
external terminals of said semiconductor'éhip_are
5 contacted with leads by a single-point bonding
technique while preventing a certain external terminal
of said external terminals from contact with a’
specified lead. |
. 31l. A method of manufacturing a semiconductor
10 device characterized by comprising the steps of:
(a) preparing a tape carrier of a specified
thickness with leads disposed_around said device ﬁole;
(b) preparing a semiconductor chip less.in
thickness than said tape carrier chip_énd having more
I_15 than one éxferhal terminal;
(c) disposing said semiconductor qhip thinner.

'~ than said tape carrier within the device hole of said
tape carrier and then electrically connecting the .
external terminal of séid sgmiconducﬁor chip to one

20 end of said lead; and
(d) after lamination of a plurality of tape
carriers each with said external terminal electrically
lconnected to the lead, seallng respectlve |
semlconductor chips dlsposed within device holes of

25 respective tape carriers using seal resin at a time.
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32. The semiconductdtr device manufacturing
method as recited in claim 31, characterized in that

~ at said sealing step said seal resin is injected into.

each device hole from a gate of a metal mold by way of

5 a seal resin injection passage as formed at part of

each said tape carrier.
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