CDEe3eNthz{~~6Th 1 SEM CONDUCTOR DEVICE f ~ 0 aUL 2p03 BACKGROUND OF
THE INVENmmmﬂvmmﬁHEWWSent invention relates to a seni conductor devjce
formed of Wi ng tape that has an electri cally conductiv8 iJULn003
provi ded to elggebsrically connect a 5 sem.caonductor chip and external
terminals, and particularly to a ball grid array (BGA) type seniconductor
device with its external term nals nmade of spherical solder balls. A BGA

pe sem conduct or device suitable for multiple pins, snall size and
h| gh speﬁmwm,&m’mm, has been 10 spuAeNDIEIJRYDEIEE® i N order to increase the
nmount i ng em conduct or devices. The BGA type sem conduct or
devi ce has selslex bunps di sposed as its external termnals in a
t wo- di nensi onal array on the surface of the sem conductor device. In the

BGA type sepheqrauolor ogevhee ingeklproRnber called an interposes is also
used that has a conductive wiring formed on and/or within its surface in

order to electricallyrgaenpeekenlic iseaneandugegatedi poaad skhe coxndachalr
termnals. The interposes is used in a formof a printed wiring board of

whi ch the bdseinet éprakdi sfaadligkaistéepgxyapesithatohaisn aanelleerrfier m of an
i nsul ating tape having a conductive wring on the surface of a base made of
pol yi m de oraflhg tpokducAivenwdandgcpaovddedc&oueilegtiricaliyukannegtt ape

wi th conductive wiring forned is described in "H gh Connec 25 tion

Rel i abi | Bt y s€négpadubyost chdpuradl ppteved lICERTmiNakisei and~particuldafily - 2

M crodevi ce, Feb, 1998, pp. 48-55. In a conventional BGA sem conduct or

devi ce as i kPust Palddgradragrayo (B&A)i h¥prPaseRdcragacogs device: ¥ifdses is

used that has a conductive wi,ring 4, bonding pads 3, |lands 5 and an

i nsul ati ng FlﬁnﬁﬁteﬁnﬂlséﬁFgéﬁ&& t@PdéhPS fPH§§lF@§ FOWEEsPAd 18 nount ed

on a sem conduct or ch gR t|ng %urfacg % of %heCInSU|3ﬁPg% ape 2 with

an adhesi ve nenber ﬁ SXECN§ EPAGE P UFEPre A8 CFn E U nd@&t or chi p
ti h |

Wi t h hngpiﬁ.f“tn‘%?gfé@& ipia SnAdY 31n80ahaPRign kBB BEE At TOh hAGT kB

pads a”‘ioe' %EQ%%lF}Lgr 8L 40 nt BequpPen i'dEfr%%%e ltgeo‘}noh'ﬂ%&iﬁmd%%%‘&t or

1, tho are electrically connected by bon g netal “fine

Wl res 7to b'i()%%m&%@%dﬁ@@o%' gelliedes, masPeehl ‘t‘.?lp)é s@nﬁ%@h’dﬂﬁt@%ﬂber or
nold 9 is 15 provided on the chip nounting surface 2a side of the

insul ating Hearec?d haeakbldeirh®unpll aaeguekar aghiiksl extérne #etalinkilze
wires 7. The external termnals, 10 are provided on the nounted side 2b of

t he insul at iing at &pe-2imand iboadedrirayt ba thedsurfaicihiof abhenisegscbh-of tape
> ductor device. In the BGA type semiconductor device, a
15 member called an interposer is also used that has a
conductive wiring formed on and/or within its surface in
order to electrically connect the semiconductor chip and
the external terminals. The interposer is used in a form
of a printed wiring board of which the base material is a
20 glass/epoxy resin, or in another form of an insulating tape
having a conductive wiring on the surface of a base made of
polyimide or the like.
A semiconductor device using the insulating tape

with conductive wiring formed is described in "High Connec-

25 tion Reliability Cleared by Structure-Improved CSP", Nikkei



20 The sem conductor chip 1 and external terminals 10 are electrically
connected through the netal fine wires 7, bondi ng pads 3, conducéyxgunirb@?
4 and lands 5. SUWMARY OF THE I NVENTION I n the conventional sem 3
device shown in 25 Fig. 10, the sem conductor chip 1 is nmade of a materi al
of silicon (Si) of which the linear expandion coefficient is about 27-3 X
10-6/C . The, jnsulatjng tape 2 j de of a base ~0JU 200 - 3

mat eri al SU?P‘%O ol 35 oﬁg&esiﬁ%é?g?%ss?%ﬁy rgsih nVeREeRak BEhear
expansi on coeffici%ﬁ%%is about 1

0 X ;E-G/C. The sealjng ld 9 (s chiefly
epoxy resin WEH Chat T tes2fit ]e‘bs,t%‘becﬁa%n }+‘3 neal ' eXPahRfBhat-
fficient 5 A . 10- h ] t devi i |1
mount ed ¢ hr oifh FIRE il i Javerbdser 16 SRS AP ke ST E R Sr T
bstrate t j d i fe. | . i f
xanpl o, FRAT B B p GRS (LMl 5 Ad SMnSRER LGS 6
15716 X 30-§/ foni oG SOATCRIPANShaD FOLTIORLE 8 ¥ %hGuhbEd on a

conventi onal sem conductor device is close to that o e sem conduct or

chip 1 becausgnibndiOpsF téRp Holhei sene ePrabict i chitnd Yhikiocing whol e
sem conductor device is large. 15 Wen the sem conductor device nounted on

the printed wagé Ny WK tan NGl GOBSe améHPe R UrEh€ Ysdd 1 8Gtpads 3
reliability, or experiences a tenperature change, a distortion is caused at
t he external féafied neh Stid gemicoidwdtef | oh Bp sedwet i mapt eu i fhcé shahofiste- Sn
based eutectic solder or 20 Sn-Ag-Cu based solder) due to the |inear
expansi on cogfdurateing dtdper2nmee hetsweant 1hel 1 el consldicr bt h tevopenangst he
printed wiring board. In the conventional sem conductor device shown in
Fig. 10,1®nl32 obkatiake Horméed hiphevimsulatiglefPkm ©f 2Bhe heohdsngati ng
tape 2 is sealed with the sealing nold 9. Therefore, when the tenperature

i s decr eased®29He2REnFERFRARIRT g‘é"ﬂ‘%@ PR e JIRRRK tEiAGR, FauREnghe

distortion at the external ternmjnals 10 due to the contraction of.the | ~
WSO on BemlSalictof ehfE M Titfoidh S Shant 4o FESehe gLy

L o AR BT AR R0 St 0 OO O,
hoard,  UUs LUELherabper soslag ALY, O gt 04100 oo exberfolg T nals
repetitive tonper s CHRDGSE p LS AL, CEarkade 208 § {48l by Braken doun.

The distortion due to the above factorsﬁ%econes " 10 the largest at the

external termagladdigtdapeis, hondetng othdes divbrduct O ech Op t Deardgenef

t he sem conductor chip 1 of which the |inear expansion coefficient is the
smal | est i n héeakefineondicéor7 devike. edberia Pakehminalis ] be apst probably
caused fromthis portion. Particularly when the 15 | and 5a close to the
edge of the provideduenothepuritéed slidpoedf cthxtomebat g tapeslde edge
‘of the.sem conductor chip 1 as shown in Fig. 10, a large distortion is
caused t her eaid aeongled e thpakands f P owithen fepeRiRdy kbadbntapet heugh the
istortion at such a part of the 20 external termnal 10a as_|ocated right
under t he0seFR@oPeliceRiucHrh AnERNL paNG| PESERZH BSERHRALRT P nREfon of the
adhesi ve nmenb s elastic, the other portion over which there is no

r 8 th i
seniconducto?f%ﬂFﬁligi%yr%%???%?%% PR B Mgt 3y eht® YT hiis cannot
be freely deforned. There,25 fore..a large.di sforti | s.concentrated at
t he end of ?R n%k?%r%%ﬁst%fn?%%éuiB%Y%H%?gfggloc%é%gf%%i%igé t he side edge
of the sem conductor chip 1, causing it to break down with a high
probability. ~ 0 'u~ ~~ - 5 Wen the |inear expansion coefficient of the

seal i ng agengyfmARy N6F $8r ! ar@ENTidE external term nal 10b
In the conventional semiconductor device shown in
25 Fig. 10, the semiconductor chip 1 is made of a material of
silicon (Si) of which the linear expansion coefficient is

about 2~3X107°/°C. The insulating tape 2 is made of a base



| ocated at the edge of the sem conductor device is sonetines distqrted
greatly, thus broken down with sonme 5 probability as is simlar 3% dﬁh 2003
external term nal 10a close to the edge of the sem conductor chip 1.
Occurrence of breakdown of the external termnal 10 will result in

el ectrical disconnection, and therefore=tBe-sem conductor device does not
properly operate, thus 10 the reljability of the sem conductor device being

remark ably BRI S4hraf Ry intde sreginpedlaisierexnviatinmet o

D event | nol SUbTbSIh oL IR kTR LObr R T Y hS i DRy b SRdn 4, or
duct o devi AR RY o B ot CELR R FORFLrESS T AR -FHLSR descr bed
Cor i nal o s o S ofhd 288 & "PHOSH TR SR of

sem conphg:t oa{br%gjegr peo,ﬁ,rl%kv])% gﬁds/o@.t he opposite side to the side of the first

i nsul ati ng me the external termnals are provided, a

ducti nb f j i t i hip 25 d
conducti ve nenber for ﬂgcgéth@éx{c?'u&@@f‘e%%l@e @_@ﬁgﬂgﬁp%@{e& ip an

the external termnals, and a sealing ne r provi opposi te side
to the side @frdiyh fiHsStettSrhat 1 REIPES PO I £ ok i &X @I PBAg tissaEQal S
are provided, wherein a second insulating nmenber is interposed between .
0 JUL 2pp3 -0 subeetsere cohitiCiOrmade po fingl hdee fmatSéridls u fita ngl aeeber, and
the outer edge of the second insulating nenber extends fromthe outer edge
of the sem cepultctmes ixhi pfox Bxampsle UCERKF &) haW i wigich filiestl imsant at i ng

menber, 5 external term nals provided on a main surface of the first

i nsul at i 1y resrpAns ien seoe fhirilenoris Mipowt ol tdd % k0T WeCoppBhet & iseds t o
the side of the first insulating menber on which the external termnals are
provi ded, a eXPRREIGN Cophbkrient @f aeholeaths eomvertional eri@eRonduct or
chip 10 and the external term nals, and a seali hg nmenper provided on the

opposi te si FRTPT IHFEIR 6 FHRST T hASUPhrthy TRMRADUIC YT cFPthel
"t or posed HRGRHETE (e SARETHIRE o7t cHip Sy qodt TR CoThEh Hmber.
and 15 the qyjer,edae Oln IS A&y 4dptlat{ g frgber extends to a
15 When the semiconductor device mounted on the
printed wiring board undergoes a temperature cycle test for
reliability, or experiences a temperature change, a distor-
tion is caused at the external terminals 10 made of chiefly
a solder material (such as Pb-Sn based eutectic solder or
20 Sn-Ag-Cu based solder) due to the linear expansion coeffi-
cient difference between the semiconductor device and the
printed wiring board.
In the conventional semiconductor device shown in
Fig. 10, only one side, or the chip mounting side 2a, of
25 the insulating tape 2 is sealed with the sealing mold 9.
Therefore, when the temperature is decreased, the semicon-
ductor device is deformed to curve, causing a distortion at

the external terminals 10 due to the contraction of the



| ocat ed outside the outer edge of the sem conductor chip and near

sem conductor chip side. 20 (C) A structure having an insulating tape
including a plurality of bonding pads and | ands and a conductive wiring for
el ectrical ly connecting the bondi ng pads 4ntd the | ands, a seni conductor
chip, a conductive nenber for_electrically connecting the sem conductor

chip and t h&S8drdInGodadsd . afFhes AFHOLHIO Eise Y e WaLRHES iSRP]IT t he
The | noul at gORERe B et diEtoatdon Fhaforided West & (S Borieaty pads
the 'sur r ound EREP FEREE RSt it FRRE S 0f Ee AN Feber . and
aed for mocm e o R pralch (AR dhg BB TS SHRRH: (e Y
insul ating 43Re q i3k AN & néS balaf nRno\Asd ndfilsy), ORyHdIE dijuler side of

t he sem conductor chip. The adhesive nenber Is nmade of epoxy based resin or

pol yi mi de baseernRl Rerdithal3e9® FHLGralat 197 @ iktét ey e sfdtﬁ',;géﬂe% than

the insulating 10 tape material. This "adhesive nenber is provi not only
on the underd depet ittheres aEmnpeiater® chhingdayt tHey0 e dradied earpuct or
chip nounting side of the insulating tape except the bonding pad region, so
t hat the di Stiovatlilgn baakerd datwrt.he external term nals due to the |inear
expan 15 sion coefficient difference between the sem conductor chip and the
printed wiring board dhesulisttoattd.omamdulee tal [tdwe atbed eb\f adto mie fhmamatason  of
the flexible adhesive nenber. In addition, since the amount of warp of the
seni condiftt dheddgirgesduats &henextennadctiegmisrl Hd as ddiatng smhanstedc &9 be 20
decreased, the distortion caused at the external termnals due tgo the warp
can be redud®® LPCedferclase Frgdhe sdusk et e F&Rigondie e G 1

ty of ¢t dhesi mber, it is desjrahl.e t ke the el ast]
Coel T ci ent %61 WHS TadthESi 0 RSP 288 167 FO8E HAF A J1S IR0 it  ng

tape. Wen t.he.el astic coeffjcient aof the hes] v nber. .i.S .S .. the
adhesi ve rrer%’oert%l %gfrﬁ'cgglﬁfut#g%gagelvﬁ'c&éfoﬁﬁ%d%?oeaadrs%r %{lhlel (?eefn?ronsﬁt tion

caused at  t e (@i LNAa s FIRS tniR SoriOrdl SBUrticulad 1 uRA0d ned_

15 1land 5a close to the edge of the semiconductor chip 1 is

| ocation corresponding to the outer edge of the external terninalégift S

disposed to extend across the side edge of the. semicon-
ductor chip 1 as shown in Fig. 10, a large distortion is
caused thereat as will be apparent from the following
reason. Although the distortion at such a part of the

20 external terminal 10a as located right under the semicon-
ductor chip 1 can be alleviated by the deformation of the
adhesive member 8 that is elastic, the other portion over
which there is no semiconductor chip 1 is restricted by the
sealing agent 9 and thus cannot be freely deformed. There-

25 fore, a large distortion is concentrated at the end of the
external terminal 10a that is located outside the side edge
of the semiconductor chip 1, causing it to break down with

a high probability.



tion at the external termnals can be reduced nore. The el astic coefficient

(longi tudi nal nodulus of elasticity) of the insulating tape is Bﬁéb
30007"-9000 MPa. The el astic coefficient of the material of theﬁ i.vaﬂ%

menber is 5 snmaller than that, but it is actually about 1000 MPa. (D) A
structure having an insulating tape incTu%ling a plurality of bonding pads
and | ands and a conductive wiring for electrically cqnnectianhggabonding

pads and the |ands, a'9&R &R HERPANS I FRaEECIRHHATL

el ectrically 1Q .connecting the sem conductor chi nd the bondin s, an
dhes| TG A (o SO T PAOFRA. SHTEORu | chi

ﬁouﬁts: \ég g?g_eo OJ e%i;:% snlcje%a%{%n%q tf'atpcre:-n a sealri nochiﬁonbec{ f.ocf seal ing the P
Zu[re(r)lrjlgfji Qg of t-t e on or-c ep g%cﬂ{le ondutT Ve Srerber | a?g

X d ocat e e

out si de and sltogtg%d]g‘?é osfS ﬁ%%?&g%@é&%&eﬁg,efﬁhé%ﬁ urca:op'gerA Ccﬁo%n q”v#(rahr %‘% he

adhesi ve 1S QY| } t | gl 'fmgﬁg I t the

| ands | ocﬁ%%%%%e&h%?fg%%@vﬁre tfsbe%kge(e;% uctfor%clcﬁicgp. _ ]V\hlgﬁast he | ands
bonded to thesid ldalnd i e FuwddiRthdsideignd inside the edge
of the sem conductor chip, the adhesive nmenber, whichitself is used for

mounting the seni condwddirrdtide W thieed Kidtd e Heapsx e fAC e ermgiritgual |y
provided to cover only the | ands 25 | ocated inside the edge of the
sem conduct dr0 ahill, rmEsudt tire elsersicbe]l afiddmnmddtpioy el tthe mefias ve
menber that is nore flexible than the insulating tape is provided not only
to cover thethe Fepindnduator |devlsce cieaehan plepamderaperats, tius
sem conductor chip but also the lands | ocated on the outside of the edge of
t he senmikbndia oreloialpilite off sthe tsemicendnatan dawlestheing nematikral s due
to the linear expansion coefficient 5 difference between the sem conductor
devi ce and takRelypriefdusieds ri ng board can be alleviated by the deformation of
the flexible adhesive nenber. In additjon, since the amount of warp of the
seni conduct or devi ce RFEFIFIME Lot o8 idth WIgHe %fearpf)%g”%erfﬁ'e’ro‘gatr? be
decreased, the distortjion caused 10 at fhe external  termn ye to the
warp can be BRIy .2 I\ﬁﬁ"éloci/oer}é,ucf Portdef o Gk r*:u qu asrerﬂy ﬁ@]%f %xi bl e

an o ! ort . t t .
PooPTT ol on G SY Y e ng) dudprciRidd ke | eBishal NeadaL
tape. 154 E)riomiddiaid rdiad b, s WA MY Hape ddcidainoeya, plurality of

bondi ng pads and | ands and a conductive wiring for electrically connecting

the bondi ng pads and tie |astise ¢b Fedt ot s Qfcltidviad ey arttbiGidnvicarenber
for electrically connecting the sem conductor chip and the bondi ng pads, an

ductor device having, for example, such structures of
(A)~(H) as described below.
(A) A structure having a first insulating member,

20 external terminals provided on a main surface of the first
insulating member, a semiconductor chip provided on the
opposite side to the side of the first insulating member on
which the external terminals are provided, a conductive
member for electrically connecting the semiconductor chip

25 and the external terminals, and a sealing member provided
on the opposite side to the side of the first insulating
member on which the external terminals are provided,

wherein a second insulating member is interposed between



20 adhesive nenber for gluing the sem conductor chip to the sem_cgnductor
chip nounting side of the insulating tape, a sealing nenber foras a,l]li]bgg[mge
surroundi ngs of the sem conductor chip and the conductive nenber, and
external termnals bonded to the lands that are | ocated on the 25 outside
of the edge of the sem conductor chip, wherein the adhesive nenber is

provi ded to cover t.o a reqion includi at J.east .the |lands | ocated outside
Phe. edge of tie SemiceB GIoto TR dnd T SHEEY dapul s Nt
s

I S
bonded to the external termnals are provi de utsi de the edge of the
sem conduct oS A% St R Rds | rﬁ?rﬁ?&do T Qcijln§elmfe Shusetr % rf{;rtﬂﬁi ng

the sem conqzyl%g%r%t%? %n B@gn{)&?%ﬁﬂé&dﬁxﬁ% WHiace, is S usually

provi ded onl ersid € sem conductor chip but not to cover

at least the Iq@qs '%xats@c‘}u@ﬁfﬁggﬁﬁt‘g%tgﬁ%g%iﬁfsé Q%sﬁﬁrgﬁq{gjtﬁpéngﬂc,hi p. The

adhesi ve nenber’ t'hat is nore f an the insulatin tape material is

provi ded g 0 5RO tilid il ILHIVildid WH 20 rfdiG |SAIdSR LG %&%%ﬁ% the

edge of the sem conductor chip, so that the distortion caused at the
external terifstalat i4e mehbdie |d Rl cfRttion a¢f fdrdwidedidr afpnce

bet ween t he sem conductor device and the printed wiring board can be

al l evi at ed lypposd teefsddenttioornthef stilke BF ftlhexiflilres tadivesi Mt imeriresmbd m on
addition, since the anount of warp of the sem conductor device due to the
cont r act i on wifichhe hee axtreg naantterrciana ise adec peasddied he dicgtdrdtiiore caused
at the external termnals due to the warp can be decreased. Mreover, in
order to nuikemhgn fege edfeatirdcad iy eanmes tinsghdihe) semiaandiieast e ¥enber ,
it is desirable to make the el astic coefficient of the adhesive nenber

smal | er tthanchdheoexternads HeFmifg kSap&ndaas $ealiing npmhen Pitizkdehe

adhesi ve nenber be nade ,of a fjl mshaped npterjal:. 25 There i met hod of
ount i he RO A SRIPEIRE S5 5o (I SHEEG? e (ELaSto et Yk Mo i 1

AR 1 o R R TR S I v
wherein a second insulating member is interposed between
the semiconductor chip and the first insulating member, and

15 the outer edge of the second insulating member extends to a
location corresponding to the outer edge of the external
terminal that is located outside the outer edge of the
semiconductor chip and nearest to the semiconductor chip
side.

20 (C) A structure having an insulating tape including a
plurality of bonding pads and lands and a conductive wiring
for electrically connecting the bonding pads and the lands,
a semiconductor chip, a conductive member for electrically
connecting the semiconductor chip and the bonding pads, an

25 adhesive member that is adhesive to the semiconductor chip
and provided on the semiconductor chip mounting side of the
insulating tape except at least the bonded area of the

bonding pads with the conductive member, a sealing member



~ ~ Jug 2Q0~ - 11 sem conductor chip is bonded through the adhesive
menber. In this case, the adhesive nenber is provided by appl yiﬁgﬂ JULi gw‘gﬂ
material or a filmshaped nmaterial. In order to nake effective use of e

distortion reducing effect of the 5 adhes?ve menber, it is necessary that
t he adhesive nenber be made of a lowelastiCity material, and assure a
certain usef

| . thickness., This is because distartio aused .at th
ext ernal tor AT SRS IANE t5he SRR e (e GRURFOTACERE e AN e
bet ween the .sem conduct.or devi.ce and fhe 10 printed .w ring board.is chiefly
sheari ng strtzen.coﬂ%glcgcdhveesivé“%ealn C trecﬁrﬁ?gl &gwa&.&p%o@cgﬁooft
liquid nnlewﬂgﬂdg s provided by neans of screen printing or potting.
However, these neans are difficult in controlling the thickness of the

adhesi ve member, and Hhde HUAC U 00196055 ST 16! Sibunthe

adhesi ve nmenber according to the application of a

provi des san {RPrhd Hndl b rMdH Igndd it G £ a0 df thd N ddlladkinRss of

t he adhesi ve nmenber after the bonding can be easily controlled. The 2

seni conduct alapsVisiRl afierfd & a1 sadue o dviddie ohalje odayt has untdeidy | or
art. The fil mshaped adhesive nenber can be nmade equal to the thickness of
the insul atiof tihepesemiicdrodwdimy H¥p .80 Thenaiteayi vehandmadi N afadehe £

sem conductor chip. Therefore, the adhesive nmenber can be satisfactorily 25
def or med t o egidecthasdd) resceont lpoldiisnictd ibmseat nasd.raxtagrchdlhessr m nal s.

(F) A structure having an insulating tape having a plurality of bonding
pads and | ami-ernichls coreivtuald ynimdngy flexiblethapodhe insylating

el ectrically connecting the bondi ng pads and the | ands, a sem conduct or

chip, a KbndirRe WAt RIAREY- f IS $iHe yerRffedtS MFAHE s Ao ist or

hi d t he bandi ds, d i menb f | .ui th i duct
Shi D P 1 Ry 1 A G TR AL Ml AR B L
| nber .f | i t.h di fet i duct hi d
22108 oGt S SPALD CAE GTUDN 10 g VTG, SRBENANY Sl and

th dhesi ' j t j | nel udi | and
Rt 10 ar e PRCR e BB bAS Iy ) 3 (B Wb MR LT cast
close to thef0ge oft ik BHSAUUSn G diend s anriy Adlan-

sem conductor device shown in Fig. 10 1s nounted on a printed wring board
or 15 sion coefficient difference between the semiconductor chip

and the printed wiring board or substrate can be alleviated
by the deformation of the flexible adhesive member. In
addition, since the amount of warp of the semiconductor
device due to the contraction of the sealing member can be

20 decreased, the distortion caused at the external terminals
due to the warp can be reduced.

Moreover, in order to make full use of the
flexible property of the adhesive member, it is desirable
to make the elastic coefficient of the adhesive member

25 smaller than that of the insulating tape. When the elastic
coefficient of the adhesive member is small, the adhesive
member itself can be easily deformed to absorb the deforma-

tion caused at the external terminals. Thus, the distor-



substrate, the largest distortion is caused at the external 15 term nal 10a
close to the edge of the sem conductor chip that has the snaragri%’iaﬁgi
expansi on coefficient anong the other parts of the sem conducYor év' L In
ot her words, this external term nal 10a nost probably breaks down. 20 Thus,
t he fl exi bl e adhesive nenber is providédBtG cover to the region including
the lands | pocated close to and, outside ihe edge of Qfe%eniconduc or chip,

so tBat ltlheth%t%jg%% %’éﬁ%’%’&a%\tt?ﬂ&l’é? %Lﬂ%ﬂf‘ be ke oRRAED: t oL BRi s | and
j . i . | i bl 2 hesi nber .
ﬁég A?sgrré¥h%%€h v¥%%9§h9?%§%FE%%%%x?a@iu%avwﬁéﬁiuﬁla?aéﬁ?§€%¥fs£ﬁdpﬁg
>Ul at I : -bondt
bondi ng_ padeie e e FERA.Eab¥rL¥ AR Sl UM SBay SIS, &
conductive mpaber.fony eLectpbcah ngetLRg LBR §§ogcaeﬂﬂg£gggch'p and

e L Y6 '
t he bondi ng  pads, an ad%e5|ve nen%gggyor gFU|ng tﬁe sem condu r chip to

the sem gon chy inguei de 9§ hbeuhDsyl abbRE 1986, 2 sealing
menber f%r %@g ?%E ?ﬁgngﬁggﬁund?ngs of the genigoﬁ dgct%? chygaand t he

conductive ne E’ angl §§£@éﬂ@£e?§éﬁiﬂé|§anﬁ§§ﬂath?h@abénﬂﬁglﬁa&narQ
| ocat ed on bot he outside and inside of the edge of the sem conductor

chip, “here%ﬂu?aﬂ?ﬂ?eéfWbéﬂd@nboﬁﬁﬂsehﬁétlénﬁ@eﬁﬁﬂcheﬁbn&hdﬁibbewieing
insulating tape is provided on the sem conductor chip nmounting side of the
i nsul ating tepeebsdtt dcadYercbhretaiing theabendonyspddst aedptbpettaadspl ane
of the sem conductor chip. (H A ball grid array type structure having an
15 i nsul at i ags¢mpeohduchgrachipr ahi tgndfichivei mgmbedsfandelaatsicandya
conductive wiring for electrically connecting the bonding pads and the

'l ands; &0se@pup@dtingrthbai pemicenddotervehipndad the bpggtngcaad§r an
connecting the sem conductor chip and the bondi ng pads, an_ adhesive nenber
for 20 gl ui AghestvechHPRBAAUEPEr 9INPTt BheheeBiRPRARALRE of DARI PONBBRt i ng
side of the insulating tape, a sealing nenber for seali t he surroundi ngs
of ‘the. sem SORUGERORCERF pERNE PRGOESRAUELRGCORbbEr SANGIEATE EAPEY ofm nal s
bonded to the_lands | o ateggoutsi e thg edge of tge seniﬁogﬁgcgo&.ggkg, 25
wherei n a nEfBet™di PRME"F ot®t EF3stPd Bgf PEFRRPYHRER Phe F

nsul-atrng tape
e Seca g becRER SRANVELOLoRAL: IUTHLRReS, g phbEchgaut at 1 Lape
sem congyct pgrmihaPs- hofndea~to #fle lands that are located on both the
outside and inside of the edge of the semiconductor chip,
wherein the adhesive member is provided to cover to a
region including at least the lands located outside the
edge of the semiconductor chip.
20 When the lands bonded to the external terminals
are provided outside and inside the edge of the semicon-
ductor chip, the adhesive member, which itself is used for
mounting the semiconductor chip on the insulating tape
surface, is usually provided to cover only the lands
25 located inside the edge of the semiconductor chip, or on
the underside of the chip.

Since the adhesive member that is more flexible

than the insulating tape is provided not only to cover the



chip. Since the flexible lowelasticity nmenber is provided to cover the

| ands that are | ocated outside the projected plane of the senicondgfnogg* 2003
chip, the distortion 5 caused at the external termnals due to the n

expan sion coefficient difference between_ the sem conductor device and the
printed wring board can be alleviated 'bygthe deformation of the flexible

oLkl L D56 P AT B A e
Lt L R LA R 00 1
drstortion CREAMERERSISORE. e GRSt TRE ST sl de the
CIE 11 e A, By 51400 L MU IO A A
property of §{er U W tTRIRIE £ NG drt AR oY [devRIBnd Ithd Higpdsd

that the elastic coefficients of both materials be smaller than that of the
insul ating twapeingVisshtdeathesiae e Hy JHwRd fsrfnadi ioh BThefe have
smal | elastic coefficients, these nenbers thensel ves can be 25 easily

def ormed. Thilsex b I eadtes ided qigmiieons Wf ddtk teddrer neindee i almowwan e
easily absorbed by the deformations of the adhesive nenber and

| ow el asti civarprenberhe tdemikzeidrdtian deswised dite tthe tthd erarirdarimmads can
be further ~ 11 Jtll ~~~ - 15 reduced. The inventors of the present

i nvention appie cirdlomexeanbex] dan fheides rdasmsht he Ithics teovk tdte arol st
material of which the external termnals are made is 5 distorted when the
senmi condkitt At dd\g XS ie FM R 4y e F&@ frhe ivarp aredoFadysigaht ed

circuit board or substrate, and when {he anbi ent erature i s changed
(rom 125C 10 -85C  ThAITREIHET ol (GRAETaich RAKE dihas GAF MArtdre vag

i ded insj ' d f.th ' dyct. hi .
beneat ﬁdt Lo HEie BeG el & A ‘@ées%v%e?ﬁe S g ocﬁesb%eab:l;e
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sem conduct ngﬁfl"ié}, ng@@ eSfalnd Eirrf%ﬁadtsj.d’lfrtf’a  distorted as | ow as

1.1% The specitications of the sem conductor chip used for the analysis

are givers bel owg S ze Ofstsaid oo W wirn e Ci(ih'su113at’ﬂifﬂgf< thhdMnd 4R iHg a
sem conduct or chip: 8.8 mm X 8.8 mm Nunber of external term nals: 1%% 20

Di st ance betpherskiteroflbdediiqigads Gl mamiy EndESEIrfdudiN v& Wit ng
DRAWNGS Fig. 1 is a cross-sectional view of a sem conductor device of a
first enbodifmntelsroridialgl ¥ ccdrnreed iventtihen bl ifiqy.paRls sarad plhen hareds of
the sem conductor_ device of the first enbodi nent according to the invention
with the seadiFRnigRMMUGERDVAHLP, a- qonpuctive gnemher fpy elpctrically
cross-sectional view of a nodifica tion of the first enbodi ment according

to the i nverfQRRECHNG the SeniGRANRS iFhR ant ki hondiRE RRdfctan

devi ce 95 a second enbo ineqé according.to the 5 i ventioqr
0 adhesive member for gluing the semiconductor chip to the

semiconductor chip mounting side of the insulating tape, a
sealing member for sealing the surroundings of the semicon-
ductor chip and the conductive member, and external
terminals bonded to the lands that are located on the

25 outside of the edge of the semiconductor chip, wherein the
adhesive member is provided to cover to a region including
at least the lands located outside the edge of the semicon-

ductor chip.



Fig. 5is a cross-sectional view of a nodifica tion of the secogﬂ

enbodi nent according to the invention. Fig. 6 is a cross-sectio D JUEWQMB
a sem con ductor device of a third enbodi nent according to the 10
invention. Fig. 7 is a plan view of the f m conduct or device of the third
enbodi ment according to the invention Wi the sealing agent renoved. Fig.

according To the i nvelPFBneng 4angS; BohdZAote’ LBR, iskkrRatekomLAsdam con
o o ot 8FsChr Ay B BuBERE, TRt 358%50, P! 8obUEohANERbL MBI,
devi ce. DESCRLPTLON. O THEFYBODLNENTS, Egbodi geni.seaf cbbe hnkentionyuiI1 be
descri bed w reférence to ¢ acconpanyrng draw ngs. Fig. 892

cross-sectieeagcahawbeBracﬁgghgﬁgFgé gH?é?gtgﬁéhEgpgfshE?aEErSHsenbOdinent

according to the 1 nvention, view thereof with the

seal i ng 8geakubeIPVeHovidedOody 36 Qrhe dAdeRBHQEr bRIthe EbfScohdaBdos 2
sem conductor device of this enbodi nent has the sem conductor chip 1, the

bondi ng padsh2p btit hosutat togetrape 2ehstnedeolahbie tooduedt bu€swdei ng 4
and | ands 5, the adhesive nenber 8, the netal 5 fine wires 7 for
el ectrical | gheoadget ofigthbesenmdconddaocber chlipp 1 and the bondi ng pads 3,
the sealing nold 8 for covering the sem conductor chip 1 and netal fine
wires 7, and the exteTheal adbesinel mehtberChhaheisembrendliekablehithamounti ng
side 2a of the 10 insulating tape 2, there are provided the bonding pads 3
to the insulating tape material is provided to cover to the
10 region including the lands located outside the edge of the
semiconductor chip, so that the distortion caused at the
external terminals due to the linear expansion coefficient
difference between the semiconductor device and the printed
wiring board can be alleviated by the deformation of the
15 flexible adhesive member. In addition, since the amount of
warp of the semiconductor device due to the contraction of
the sealing member can be decreased, the distortion caused
at the external terminals due to the warp can be decreased.
Moreover, in order to make full use of the
20 flexible property of the adhesive member, it is desirable
to make the elastic coefficient of the adhesive member
smaller than that of the insulating tape.
Also, it is desired that the adhesive member be
made of a film-shaped material.
25 There is a method of mounting the semiconductor
chip on the surface of the insulating tape, in which the

adhesive member is previously provided on the semiconductor

chip mounting area of the insulating tape and then the



which the netal fine wires 7 are bonded, the lands 5 to which the external
termnals 10 are bonded, and the conductive wiring 4,for electria un

connecting the bonding pads and the | ands 5. The conductive wri ? &naﬁﬂa
| ands 5 are 15~ covered by the insul ati ngl film®6. The sem conductor chip 1
has its lower side |Ib bonded to the seri canduct or chip nmounting side 2a of

t he i nsul atl&gn g on&f%& bOl}JtO Jesdtljeosrla/?dt oe%q th@e @dﬁflg%%@fr 8 is

provi ded not onr m area cohdde al so

?Feapnggl gil ngq;ﬁlr mca@{ Sti an S ﬁét are provi (ﬁlgjﬁéﬁleggnﬁﬁl %e‘ggﬂg
pl ane of t

ﬁ¥#¥% 6¥E@§ yely
f or med vvith?ln hed:openl ngs 12 ﬁiftll}ﬁs red In the ins ]Fnatl ng #m 6 and
25 adhesi ve ympdesf foctiife ik At aacd IBI@rdidie Mdkihd SePPéLdLedof ocpbe

bonding pad 3 within the opening 12. The other end of the nmetal fine wire 7

i s bondeds t mdtie£] e tii@fieert hait i 5 frsd@ss Ofy that athd aadted e sReus@nduct or
- 18 chip 1, though not shown. On the board side 2b of the insulating tape

2, there ared aatsl dfipe Iwmb-as] alsit iditty messtodr idle, |amdlassuddiea exd et aph
termnals 10 are bonded to the lands 5 through the holes, respectively. 5
The conduct iwseful itiyicknes adelhfs copprecqdu@s the |distaoppenr daisegl at ed
on its surface with gold (Au), nickel (Ni) or the like. The bondi ng pads 3
and | ands 5 fhewexkeredbriggmhinalendiee i ve the ihipepnrexpanmion ot Eone
material as above, and the surfaces thereof are sonmetines 10 plated in
accor dance 8Pt %Wf?%&‘ﬁ d?etwenfb e TR RN dapice anfhdendf a

sol der erial r exa , eutectlc sol der, or Sn Ag-cu based
ol der) Toimicioted | wEBfY fgmcﬁ RACHI A0 espect | vely

placed in the holes 1 then

andh 15 ed to bodt tni and
adhesi ve member 8 is rbee ébq‘ F dﬁ\ f94* eré?/e‘?p ’r‘fﬁ‘f’cﬁ”é or
an adhesi vesc{lptaeri “f"?ﬁﬁeﬂrj%ngh]ra té’:\&er%ruc%dz;tgﬁtn{ rf's f@é:le érp a three or

nore |ayer uct'ur ayer eria be 20 epoxy

based resin., POl¥igH 4o PSR APST HowRAY, A B be?x?@dd{:.eéiéhléefﬁ”

conposed of epoxy resin and acryllc rubber, acryllc resin, porous

pol ytetrafl l&Hr@@MMﬁE% {195 th Wk riddd ON L RASRIh PN/ &) ke APNENd A ke
structure adhesive er 8 may be forned on the surface of the insulati ng

25 tape 15 bytise rmeermu fadthir itgy @rquedds ngpmpl il in a fil m shape and

attached thereto. It may al so be fornmed on the underside 1b of the

sem conductor chip 1. Thee sadiessive manbesr fadrdindiree-tley apslicatior is

formed of |ayers of 3 0 ~u~ zoo - 19

» of a film-shaped material provides an approximately uniform
film thickness, and thus the thickness of the adhesive
member after the bonding can be easily controlled. The

+ 20 semiconductor device can also be produced in the same way
as in the prior art. The film-shaped adhesive member can
be made equal to the thickness of the insulating tape, or
to about 50~80 um after the bonding of the semiconductor
chip. Therefore, the adhesive member can be satisfactorily
25 deformed to effectively reduce the distortion at the

external terminals.

(F) A structure having an insulating tape having a

plurality of bonding pads and lands and a conductive wiring



t he above-gi ven nono-|ayer structure material coated on the surface of a
tape-li ke substrate nade of polyimde resin. The netal fine mﬁr$34i‘ﬂ"?
made of a material of gold (Au), silver (Ag) or alum num (Al). 2003
insulating 5 film®6 is called solder resist, which is made of epoxy resin,
pol yi m de resin or pol ybutadiene resin.”™ * e sealing nold 9 is nade of a

seal i ng natq{ial of .epoxy .resin as thernpsetting resin, wt ilica

 che AT @ L oRHIE AR, AT CHE T bR A Bl ans. (Ghe Seadsy

gg{dlgyefrahsfer.qpld' orrlottin Ant ey;enic nduct or devi.ce of th?s

enbodi ment , %a$ E&s@ﬂdélg%ofbo ,p’ttfg%%%%%’ea&}? 1SFe f:?é:m?g‘re%rilscq’%]ryrred to
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termnals 10 on a printed wirin

external o ergnfilohal> tbie dify g Rddduiany AR Uhe asidialany didder epoe

bet ween the sem conduct or 20 device and the printed wring board can

al l evi at ed ReaiingefeabEt if0r Hedlird lthd e radliREings BEhae &eniton-
addition, since the anount of the warp of the sem conductor device that is

caused by t kimotont rddiy amdftehemehidtiyaeralahbercamame exadirerd, it is

possi ble to reduce the 25 distortion caused at the external term nals 10 by
this warp. Teemdnarls Hdnelesktter ridle tlemdsalwhel@iganhee quihesdnmes dhdmbarn bei ng
br oken down after the sem conductor ~ 0 ~Uu~ ~~ - 20 device is nounted on
a printed wilsi mRFBosiadl tealdoven e femeagimiudinelugdvicdahe dlands diliathl e.
Moreover, in order to nake full use of the flexible property of the

adhesi véd fre@3& 1l@Gated opdsidgthes adgarade thee samdsonducsens icdiighanst ¢ he

adhesi ve nmenher. 8 smal.l er than that, of the insulating tape 2. The reduction
of the el astic l(,e@é“fif iChosf r{rhrf'e %’(ﬂ?esq{:é:qﬁamlc@ Y9tHaict iBre adhesi ve

B Ea M A 1 AR G bR R
menber in Fig. 10 is mounted on a printed wiring board or
substrate, the largest distortion is caused at the external

15 terminal 10a close to the edge of the semiconductor chip
that has the smallest linear expansion coefficient among
the other parts of the semiconductor device. 1In other
words, this external terminal 10a most probably breaks
down.

20 Thus, the flexible adhesive member is provided to
cover to the region including the lands located close to
and outside the edge of the semiconductor chip, so that the
distortion caused at the external terminal bonded to this
land can be alleviated by the deformation of the flexible

25 adhesive member.

(G) A structure having an insulating tape having a

plurality of bonding pads and lands and a conductive wiring

for electrically connecting the bonding pads and the lands,



8. Thus, the distortion caused at the external termnals 10 can be further
reduced. The first enbodi ment shown in Figs. 1 and 2 has the ins’3|ﬂatJU"_gznua
film®6 provided on the chip nounting side 2a 15 of the insulating tape Z.
The insulating film®6 can protect the conguctive wiring 4 and the | ands 5
fromthe outside, and prevent the seni Conduct or chip 1 frombeing . made in

di rect contact w.th those wri,ng and | ands,. causing short circuits. \Wen
the adhesi v@ FEMIEPNGUCIoL GiRad & §036¢Y 3\}&3 Q‘kﬂ% n ?rSeg'r?tf ofdIce ve

iri i hi di . dhesi v i | f
AT o SRR SN PR MR T S R o
it t t i .ati il 6. i the fi i i
wthout Uhe LRSI B, MBLaRKend DB UASL ATl ahoun [
surface of ”é%i'é&%‘d'u%tt'or};g cth?.ﬁae m%un\évl?l% %ﬁ%[es OB ¥ Cl‘h%%ﬂrat‘i%‘éjncteages rpunt ed
, e | t"he

on a printeg w'r1ng board X1 stortion occurs at xt'er nal

ter m nal 510313y mnbellleo:?Q0 11rdl eied dipERdRGNDS AL Sertiif. L0

t he edge of the sem conductor chip of which the |1 dear expansion

coefficient duztldie chip 9% the cOHRRLRd Ve WenRase a9fa teh@ailar nenbers of
the device. In other words, this external terminal 10a is 5 the easiest to

break down. tBigriefadrse boasiesh@an the Riaghds3 thiahte afdeeidalag el lvas ibo hetther 8
is formed to cover the region including the land 5a that is provided close
to the edge caftstible sew dorsdudet af dhhiep eligened fl ddet edmicdnebsttaqrarthiig ) y
outside 10 that edge. The deformation of this flexible adhesive nmenber 8
can al | evi atwhered ndias trenthieon widis ed lawerhelastdn gloafdirient @mdited to
the land 5a. Fig. 4 is a cross-sectional view of a senicon ductor device of
the secdftl dmsadiatdmy dam® disngnoy ides Po itheememgieoniveteghsthijet i on of

t he sem conduct or, device of this enbqodinment is fundanent&lglthe sane_ as
that of themounting side of the insulating tape and to cover the lands

located outside the projected plane of the semiconductor
chip.
(H) A ball grid array type structure having an

15 insulating tape having a plurality of bonding pads and
lands. and a conductive wiring for electrically connecting
the bonding pads and the lands, a semiconductor chip, a
conductive member for electrically connecting the semicon-
ductor chip and the bonding pads, an adhesive member for

20 gluing the semiconductor chip to the semiconductor chip
mounting side of the insulating tape, a sealing member for
sealing the surroundings of the semiconductor chip and the
conductive member, and external terminals bonded to the
lands located outside the edge of the semiconductor chip,

25 wherein a member with a lower elastic coefficient than the
insulating tape is provided on the semiconductor chip
mounting side of the insulating tape and to cover the lands

located outside the projected plane of the semiconductor



first enbodiment, but different in that the lands 5 are provided. ztsige
the edge of the senmiconductor chip 1, and 20 that the flexible acﬁ Jib 203
menber 8 is provided to cover up to the region including the | and 5b that
is located outside the edge of the sem conductor chip 1 and at the edge of

t he seni conductor device. The semi conduttldr =device with the Iands 5 25

provi ded ou&a{de the edge of the chip 1 as shown in Fig. 4 has a |arge size
as conpared 1t the seniconductor device with the |ands 5 provi ded i nside

dovicets = b a0 ~ il Gt R Rl g bR S
distortion QfrdiRidi e Mlvd LA a il (A 40 Rty Fe e Y devi ce

soneti mes i reases together wt e externa ermna a cl ose

to the chib droiliited IS Sk With ddify bR difl %o dRADA:

. 1 .
material of °s ar expansion c ficient. In tthis enbod ment, since

the adhesj veJTRIREIat8 te KA AR 1 AOMA 1 HRId® ddaHedl Qe d N yling the
| and 5b bonded to the external termnal 10b -- that is |ocated at the edge

of the sem ol EIEE fdevidifs diCr fdveerli S Kttt tHe i ddiRiwdsy nal

termnal 10a close to the chip 1 and the external termnal 10b at the edge
of the devi cRwidie bihd athe gk inARD Rl Nihd bddiid R EE Mty iaitled byne

sem con ductor device is nounted on a printed wiring board through 15 the
ext ernal terthenalefdfinatiitomn i Sttdre i filresk idwlo) rirawsge lats tilvel tax tresmbadr .t erImi nal s
10 due to the |linear expansion coeffi client difference between the

sem conduct @ddidviiage aithachehw ianmthtwiaf mpdpafl e demiaddmsiticttoed by t he
def ormation of the flexible adhesive nenber 8. In addition, since the 20
amount o0 weip-Rofdieh & dhe sirifdiasit iy i e serting aarbesctdadh bt t he
sealing nold, 9 can be reduced, the distortion of the external termnals 10

due to this dREHESET behe FISHPTEARIr Gajsed @die tha axiarnad heridal® can

be 25 preven&ueed tfor q:rHebe“}an t%:raonkei)ne droe ucagé‘er t he sem conduct or

Since the lands located inside the projected
plane of the semiconductor chip are covered by the flexible
15 adhesive member, the distortion caused at the external
terminals bonded to the lands inside the edge can be
reduced by the distortion'alleviating action of the
deformed adhesive member.
Furthermore, in order to make full use of the
20 flexible property of the adhesive member and low-elasticity
member, it is desired that the elastic coefficients of both
materials be smaller than that of the insulating tape.
When the adhesive member and low-elasticity member have
small elastic coefficients, these members themselves can be
25 easily deformed. Thus, since the deformations of the
external terminals can be easily absorbed by the deforma-
tions of the adhesive member and low-elasticity member, the

distortion caused at the external terminals can be further



device is nounted on a printed wiring board, nmaking the sem conductor
device highly reliable. Mreover, in order to nake full use of tae Jm_-m
flexible property of the adhesive nmenber 8 it is desirable to make the

el astic coefficient of the adhesive nenber. 8 smaller than that of the

insul ating tape 2. The reduction of the& dastic coefficient of the adhesive
menber 8 will 5 make the adhesive nenber 8 itself nore easily deformso
that the deff¥dHd8%n of the external terminals 10 can be easi |y absorbed by

the deformati on of the adhesi ve nenbe . Thus, the distortion caused at
the external termn nal S J&ﬁ’r’?'ﬁé"f%r‘%t{méner RRFERNE ARV Hon r?&@e"%ae'cond

oo ent, UG & fufis by S SRS AR R e o e
sem conduet gt g 40 R SO A B SIS L Bddd 2 05l
e, P PTG N Bl WS RN RO 08NS I

s, this extamAgbedes idAokad of Ne gRSiest dodiAakelou ohus, as shoun

in Fig. 5 the flexible adhesive 20 nenber 8 is forned to cover up to the
region incl udigr@itd cafid tWwited itk S it iteroaitatd-£l Dsaeiahddie eege of
t he sem conductor chip 1, so that the distortion at the external termna
10a bonded tie3°fe tlards53@. canhberashityvi whedthyt threnetnemadihesioé t he

fl exi bl e adhesive 25 nenber 8. Fig. 6 is a cross-sectional view of a

sem conduct arenttsn oeafprdieiddd richsido dilne riragesoret rmlane tdle titvent i on.

Fig. 7 is a plan view of the sem conductor ~ 0 JUL 2003 - 24 device of
Fig. 6 wh sesicandugkpinthipn e dieneaidh ddrestqhid i drhefeXtrRriahi conduct or
device of this enbodinent is fundanentally the sane as that of the first

enbodi ment , WRENNF¥ErENST rem iR §99210 iRl SRINCIANIUC IIRICh IR WRFRIS 5
| ocated on the central side relative to the ondjngﬁfa s 3 are covery

d
through the GYRGATERSDG 134 mBTHLE rFRem e Y3 PRELdethds 5
| t ed th t.Si f the., bondi 3 d t h th
nsul ating 171 Ae by e |G iaR i {‘%ﬁ%%e%f Hle Brode ettty i,
nenber 13 i s gndepfcshdBles) An Vi d DAl J] UBiLALYs geddie adhesi ve
nmple, 1t 0 -

menber. For exa IS a single materi a nono-1ayer structure or an

adhesi ve, gTat &1 d @ r g L{¥ S W2TadTOf &1 4 2Y Sfn SR 1 K LORS 681 OF #nd ape-1i ke

substrate. The nono-layer 15 structure material may be epoxy based resin,
pol yi m de basaglidSfdibtOP YLy iy i fidecasathIvsid af&sqivdOpErbwf epoxy
resin and acrylic rubber, acrylic based resin, porous

pol ytetrafl uoroet hyl ereizesdfh sEmitdndunsobatedidesi I8 mineXnar3ommayer
structure lowelasticity nenber 13 may be fornmed 20 on the surface of the
insulating tape 2 by strzerhrieniconductpet tdinigp ord fHrmedXi 8.8 fid m shape
and attached thereto. It may also be fornmed on the underside |b of the

sem conductor chip 1. Nuebep k| extemal teymidralis: ok7@ t hreel ayer
structure is forned of | ayers of the above-given 25 nono-| ayer structure

mat eri al2@oat ed as an RXHHARISR RACYIRN G bfternipRlisi k&- & MBtrate nade

of polyimde resin.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view of a semicon-
ductor device of a first embodiment according to the
invention.
25 Fig. 2 is a plan view of the semiconductor device
of the first embodiment according to the invention with the

sealing agent removed.



According to this enbodi nent, since the lands 5 are covered by the flexible

adhesi ve nenber 8 or low ~ ~ JUL 20@B - 25 elasticity nmenber , iih
distortion caused at the external termnals 10 due to the Iineaalg%g%lnm

coefficient difference between the sem caonductor device and the printed
Wi ring substrate can be alleviated byt deformation of 5 the flexible

adhesi ve nenber 8 an&,.l ow.gl.ast | cci tc%s mnb%?rﬁ 13 ]gf‘;er toh sen‘i(folgguctor
device is mounted thriofh 1 HeE &t I MU s WP R HAN W Ting

board. | i.tion, .sing ! f '

dg\allir ce. dﬂe"’kﬁ_gdr{ Irlogpctoh?\% g%%%ﬁe"%@%e’gea%%%q%% ﬁ{r? glgﬂlfli%izélg%bed, t he
distorti d at . t I ' ; . [ b
rlegugredl. O'rll'hg?gfsgr efi tfﬁllgbe'e%eﬁa %I‘:ec?gn%nn%?éséﬁ%%c]gﬁgbée&pc;rpei/aZn%l%ﬁdP?é:[g{]n b:i ng
broke d ; o . . ‘ . d wiri
reare, oS B SATSE Y Sand SRR PR A, B T W00

in orders t ojf{pdeq- fgfl ]| use of the flexible property of the adhesive nenber 8
and low elasticity nenber 13 it is desirable to make the elastic

coefficients of theserignmers dradteys tdwit idiadl ofidwe G imsal eiéag tape
2. The reduction of the elastic coeffi clients of these nenbers will nake

t hese nmenberior hefrediey sedari® endsid Mnetef o inpttd ehaleimrewt iom. of t he
external termnals 10 can be easily absorbed by the deformation of these
menbers. Thus, the diktdn t orf caleresstsedicianalernisw Z8f tersgmiten40 can be
further reduced. Fig. 8 is a cross-sectional view of a nodifica tion of the
sem conduct®BICtRy deviste Mfy.a g-hixd mepodimende aqaREAMNG %O fh®i ded on the
~ 0 ~u~ 2ao0~ - 26, outside of the edge of the sem conductor chip 1. O
(these 1dhdsielnednq ocated on the center side relative to the bonding pads

3 are covered through the jnsulating filJma®é t he adhesi ye nenber 8, and
ones | oc\z;t ed on thggc}:‘u]t%i d7ia Jcﬁl‘J % FIEJH%‘ b‘lf)lrﬁi’f rfb%)é'éh% %e‘%l’rc?rlt%‘%‘?%’ﬂ FFHRh t he
insulating film6 .the lowelasticit nber . Accordi ng to.t.hi
enmbodi rren?,oéiﬁ]l:ee E%J]amod&l‘?%fat%??%{é@?%gtq @eedlgrév 3:1[ W c@h%luct or
chip 1 are ic%yf%gg %ﬁ%&@%érﬁﬂ | e adhesive nenber 8 or lowelasticity 10

e dist

menber 13, I ons o e external terminals 10 due to the |inear

expansi on coef fici entpdi f ferance hejyweied oM EUSE of WRyi£ecand a
printed wiring board can be alleviated by the deformation of the flexible

adhesi ves nefid & adtk |l agidod inere defoddigd tiy the Herereiobds duct or
device is nmounted through the external~termnals 10 on the printed wring

board. In addition, SFige 3hes anmtrdsniseet ol thicews enff conslkemeicosn<evi ce
due to the contraction of the sealing nold 9 can be reduced, the distortion
of the extelurtiorn etenime o0 dimtith témisodiemgntt aarderdioticea. the
invention.
Fig. 10 is a cross-sectional view of an example

20 of the conventional semiconductor device.

DESCRIPTION OF THE EMBODIMENTS
Embodiments of the invention will be described
with reference to the accompanying drawings.
Fig. 1 is a cross-sectional view of a semicon-
25 ductor device of the first embodiment according to the
invention, and Fig. 2 is a plan view thereof with the

sealing agent removed.



" 20 - In this enbodinent, the lands 5 |l ocated on the center side relative
to the bonding pads 3 are covered through the insulating filmé®6 lﬂ/ t UL 2003
adhesi ve nmenber 8. However, in the structure in which the lands 5 are

| ocated on the outside of the edge of the_sem conductor chip 1 as 25 in
this enbodiment, all the lands 5 may be ddvered by the lowelasticity
menber 13. Fig. 9 is a cross-sectional view of a sem conductor device of

the fourth enbodi nent REEEEEHNIg t0 Filgs - L-@nfyi2 -~ SpFemispnduGhiddnt j on. As
o o S RS o SRR A
electri cal | PORETAEERE che KSdodat e CRES 2 Ber i Ylomlih st s,
torm nal 5 360 v e i T el s P MU o e WL G R el
19 816 bondd s N de B S A D e, e pe

conduct i ve Wi 4for il SIidieR IpadEoedd G dda hpnling adsr 3 and the
| ands 5. The lands 5 are | ocated outside the edge of the sem con 15 ductor

chip 1, and dRhediddshe FthiRdndwitdhetgnducnd/ eneddll Wirk afgreoVver ed by
the insulating film®6. The sem conductor chip 1 has its top |la turned down
to the chip afurihen@e:&datmala wirntimlisndd ati ng tape 2, and nounted thereon.
The el ectrodes, not shown, forned on the top la 20 of the sem conductor
chip 1 and the bondi nprpaddhe Samicaridsttdr aiiip dwmmdcina gidewsh atherinps
14. An adhesive nmenber 15 is provided between the top la of the

seni condutt dmssdiat inafenene i FhaLs iang iy ided thethandinme RAdH'S §p

| a, bunps 14 and junctions between the bunps 14 25 and the bondi ng pads 3.
On the chi p W@ ithe flef@bfidgre tHgesisuIake Rprdgse £he nandg @ a’w‘g%o

ided th h t i | ati fil, t I I icit 13, t
Pover the. | MEhs th, dxiaatia bartinehs T GReidRetEed nand e csddy
2003 - 28 ti sid f the i. lati t . t by
surroundi ngsrp]tli"fne ![ b JslséxmI e%dzf?cﬁjocetloﬁp%c“llﬁnc;atﬁll%' &Oq}rheg&ﬁb ttéh Cgl%loffgad]iggecﬁa(%%e
i | at i t t i 1
bot toms of (I (e e 3.0 P SRS ORI AP ¢ add Had & 2

openi ngs; sl1 dRyd g1 RN dSh S inHEL LONMYICEE M 8V T il %éﬁd&dﬁléﬁoﬁmpﬁls 1 Cu)
foil or copper foil plated with gold (Au), nickel (N) or other netal. The

bondi ng padsak airdh | 1wl & &N tdunddd candigg i semddidigctomrehip so made
of the same material, and sonetines plated according to the locations in
order to enhgne ihe sithesioobeatheemddimtimpstdpe ahdvitie Exe cadisive
termnals 10. The external termnals 10 are nade of a~ solder 15 nateri al
(for exanpl eyen¥L1SB baske adhative gwmker of igh provided not only on

the bottom area of the semiconductor chip 1 but also on an

20 area out of the side edge of the chip 1 in order to cover
through the insulating film 6 the lands 5 that are provided
inside and outside the plane of the semiconductor chip 1.
The bonding pads 3 are respectively formed within the
openings 12 that are bored in the insulating film 6 and

25 adhesive member 8. One end of each metal fine wire 7 is
bonded to the bonding pad 3 within the opening 12. The
other end of the metal fine wire 7 is bonded to an

electrode that is formed on the top la of the semiconductor



Ag-cu based solder). Solder balls or solder paste of that materi al a 3
respectively placed in the holes 11, and then fused to bond to th@ adtk 2003
The lowelasticity nenber 13 is nade of a single 20 naterial of nono-I|ayer
structure or an adhesive naterial coated on a tape-like substrate surface

in a three or nore |layer structure. Thewﬂﬁurlayer structure material may

be epoxy based reS|n pol yi m de based resin, epoxy_ + polyimde based resin,
resin conposehiBil ep%&?l“glés‘i‘%tﬁﬁp‘&%r yI 9% Bl rheded side 2k Of éh®, porous

pol ytetrafl uproet hyl ene resin or silicone_based resin. The nono-| ayer

structure IOW%F]a% 1R9 ¢ Pr%n%ertrl%r?ra@r%efqmﬁdt%ﬁ’letmfél%%r}']ac’éh%‘f t he

i nsul ati ng t5$ sgre ng or |n or for 3.0 JUL 2003 -
29 i fil %nﬁa%‘fﬁg Qf*e% FET ?1%5}“ f%??mképrbql]e‘?h%o
unde?gige :b %5; nguq%or Cﬁ% 1. The Io ticity nenmber 13 of a
t hree- | ayer s e |s LPREy wpe @% T3 ¥e§%% %@Ygiven nono- | ayer
structureg5 ”?te“a' g]glﬂéegor?@ué@ é‘ki{;?fr? OI fstxf?aoc? 4K &S né;é&tffr%e ”ade of

pol yi mi de resin. The esive e P Seat 1% O

mde of a flgx pler mbspdal o 1 yeedlon | s eg&?lgf%rfeé vgunpchpfée&ﬁﬁhde of

pol yi m de based resin or sili1cone based resin s14 a

gold (Au), Sﬂid}@él(ﬁ@i) oY UMREAUM KAL) Pie BOAIEIng FR4a > RPAE. 1 dysns based

eutectic sol der) Insulating film®6, which is caIIed sol der resist, is

made of epoxye roeEISd FDIYE MRS ESRINCOIvOOh YDA B TRFd. o f Sthe e
sealing nold 9 is nmade of a material of epoxy resin as a thernosetting

resin, wth matertapaadiabesefidnd ethe Thisfamderitdrdst tdws nedret Brdés by
transfer nolding or potting to formthe sealing nold 9. According to this
enbodi neh@ , plakrd tir dceedang® withtthein ldeatinms de of the edge of the
senlconductor chip 1 are covered by the flexible lowelasticity nmenber 13,
"the distortion caused Beteetesaal nternitadshal G are diade 0 f e $0kder
expansi on coefficient difference between the sem conductor device and the

printed wiriTRFPokat Chor b%"?ﬂ’]afﬂ Rh iR PITLT HRURG bIGei P HfOE hEn-
flexible | ow el asticit r the em con or deV|ce | nount ed
t hr ough thev}gég('fce‘f rPdEl‘s?%rsfﬁ ?’é '_LO %?i‘f fF Wi? CfF’g‘ t| on,
since the am%£grf§lvg¥é)fgsﬁég%lvéﬁfigfxé é)ln the holes 11, and then
15 fused to bond to the lands 5.
The adhesive member 8 is made of a single
material of mono-layer structure or an adhesive material
coated on a tape-like substrate surface in a three or more
layer structure. The mono-layer structure material may be
20 epoxy based resin, polyimide based resin, epoxy + polyimide
based resin, resin composed of epoxy resin and acrylic
rubber, acrylic resin, porous polytetrafluoroethylene resin
or silicone based resin. The mono-layer structure adhesive
member 8 may be formed on the surface of the insulating
25 tape 2 by screen printing or potting or formed in a film
shape and attached thereto. It may also be formed on the
underside 1b of the semiconductor chip 1. The adhesive

member 8 of a three-layer structure is formed of layers of



- 30 sem conductor device due to the contraction of the sealing nold 9 can
be reduced, the distortion of the external termnals 10 due to%nia pazﬂg
can al so be reduced. Mreover, according to the invention, the g t al
pat hs can be shortened by bonding the senm con ductor chip 1, the bonding
pads 3 and bunps 14, nmaking it possibl® }3 tncrease the operation speed of
the sem con guctor device. Accordi ~co the invention,_since the

distortion 1 ec%ﬂ%%%’%fv?%emgﬁ?éf%g rt2tReRbrEe10288E1iab FRAtPANEAr the
expansi on cgef%icien% di fference between the sem cgnductor device and the
printed wirfhy Poard: 3nﬁa?8'¥h€eMBPBSB¥aFﬁem§§ﬁ1egnHﬁEYb@lﬁﬁvF€§lBan be
duced aft th ] duct devi i t ed inted w
boar d: the external 151TePRIAl EBSNHESR: bRRE BARFoftf bei REEBFaREN Hown,
Thus, hi i abl g. ' ' i ded. 3.DJu
2003 m vhator il AR FedFH BP0k PRI ChE o R LG G "B P PEB R P RERBaE o Firen
| nsulal 159 FRIREE :1c XL PISA! sbPAGE NALSLOE OVLPd, oD, Ay IRLICFUEEAEE Of Sald

first insulating nenber; a sem conductor’ chip provi oh~ ah osite side

to said mai pesihf as61 P{msakdrbl it ok N5yl ﬁ@g?i@ﬁé%eeﬂn\.mi ch said external
termnals are provided; a conductive nenber for electrically connecting

sai d seniconductor chipe agdasang R318" 9als tRAGENGESa §é£ﬂiﬁ§nﬂb}€éﬂ81”enber
bei ng covered with an insulating portion conprised of said first insulating
menber; andof aepewy i Nes b nder t e oo et Dilg t hes opposite sideécgo said nain
surface of said first insulating nmenber on which said external termnals
are provi departivhbesi fiihlg@dconthisswawer gl nesbehermalby espostd bermeen
sai d sem conductor_chip and said first insulating nmenber, wherein an outer
edge of 18ai thectombingsebdi by weapefepripbdingfepnpaktbuger edge of said
sem conductor chip, and wherein said sealing nmenber covers said outer edge
of said second insul at? ngPfefdRicondpeter derice| @t toig cembediBabtof sai d

di | at i nb is | t t hat of idfirst i | at i
Tonbor | 3. 36 ARSI ahOuRe| The HELOF LTy 86T B MEnhRE! &1 hosa d second
insulatin er has_ a thickness, from Nm t 0 Nm .3. A sem conductor
Idev:Jce :icgogogﬁ:nlﬁ%ét%o TATRY Il?oah%[?]e" n&%?ﬁa%%oidf?ﬁ%?%ﬁ%@l%n’ﬁ%? ig a

resin sel ecteghd IOmM Q" OU: SONRHSLONLRLp CPRYe T 2840 pROL YA gy T esi .
a yi m de ) B

resin contal ning epoxy resin and po restn) resin conposed of epoxy

resin aps aciyds Cs hasesl de/bpRé . pALRY | {6 PASED IBRbRefOPEOUSFter the
pol ytetrafl uoroet hyl ene resin, and silicon resin.
semiconductor device is mounted through the external
terminals 10 on a printed wiring board, the distortion
caused at the external terminals 10 due to the linear
expansion coefficient difference between the semiconductor
20 device and the printed wiring board can be alleviated by
the deformation of the flexible adhesive member 8. 1In
addition, since the amount of the warp of the semiconductor
device that is caused by the contraction of the sealing
mold 9 can be reduced, it is possible to reduce the
25 distortion caused at the external terminals 10 by this
warp.
Therefore, the external terminals 10 can be

prevented from being broken down after the semiconductor



~ ~JUu 208 32 4. A sem conductor device according to claim1l1, wherein
said second insulating nenber is flexible and has a thickness saﬁitﬁﬂiiaﬁﬁg
the sane as that of said first insulating nmenber. 5. A sem cond e
‘conprising: a first insulating nenber; external terminals provided on a
main surface of said first insulating medBer; a semconductor chip

provi ded on the opposite side to said main surface of said first insulating

nenber on mﬂie(YFrc?agﬁ BRUBERY CPePnPRinsedr Wibipgi Beard, amasaadcth®e nmenber
for eIectricaILX canngctigg sai d segjcondgctgé chip and said externa
terminals; SEMYCEBRYGELEY SoHE 6P LGN TELF8PLE wi th an insul ating portion
conprised of said firsgt insulati.ng nber, an alin er provided
on the opposite side ®8r§8V Tiaith ?gEF cgbopaggig“ﬁﬁr?ﬁe?ﬁgﬁggFing menber
on whi ch sai n ,hales r r.Qvi.de eLel; S n

i nsul ating Egﬁ%é%ﬁ%sg%ﬁ g?g&é%& ﬁgghégﬁe§§P ggﬁ?%%n ué?o?scﬁgglgﬁglgaid

first ingul @y pgEerher 1@@Q£whgbék&iba%nQUB%rtﬁégsda%saagdméﬁ%g@ggter edge

i nsul ati ng nmenber extends out to a | ocation corresponding to 1

of said EXt%hﬁﬁheEeEﬁhﬂaEthabfi%hbpﬁﬁkﬁdaﬁﬁh§i@QthQ.OP&%%_%@Qﬁc@&oﬁaid
sem conductor chip and nearest to said sem conductor chip side, and wherein

the seal i ngoFeriper e3a%elis &alked radlientedde toe hifesetentembst 8t kiigimenber
wherein the elastic coefficient of second insulating menber is | ower than
that of sai dalkier $hel adtlkstivegmerbeer 8 6tsAlgembeendustioy defoed socor di ng
to claimb5) wherein said adhesive nenber is made of a material with a | ower
el asti c coethiati ¢hee tledormaitdonnsdl ahengxtepaal terminais2Q03cad be A
sem conduct or device according to claimb5, wherein said second insul ating
menber 19 f eagiiByeabsorhad &yt hihekdeforsatdranpifakthy aHbesiwe membgat of
said first insulating nenmber. 8. A sem conductor device conprising:. an

i nsul ati ng BapeTh¥Firn&he PLELICLiProrapsRei G HhEsexhgrratdsesRdnals
conductive w_.rin or electrically connecting said bondi ng pads and said
| ands; sﬁhi&@ﬂd%@tgprgﬁﬁﬁ;re&“E&ﬁductive nmenber for electrically

ti id ' duct. h d i d, bondi, ds, [ ducti
B e e RSO BN RE drBaRcRosRads 1ok aoduct i ve
| nsul ating E%Beﬁas%&a%QQ§SE&§m”% %QVHEQB bn %ﬂQeEEQPtﬁoﬁgkqnﬁeghﬁgnﬁucFor
chip and providéd on a sé€m conductor-chip nmounting Sfde of Sard insulating

tape exgept o3t theaghstlad ingNdapeanea @BesahguﬁgeéhgngQQSku%B sai d

conductive nenber; wherein the elastic coefficient of sald adhesive nenber
is lover thagoihet eheSabidultilet WidindPe: and taal 188deERDEoOktheeal i ng
surroundi ngs of said sem conductor chip and said conductive nenber and
covering anoatikedegdgadopreaviethtathesisemirendacroandhigxtiefran berinignal s
bonded to said lands. 9. A sem conductor device according to claim8,
wher ei n sai thadehdsi dd restbeontastawittibcithese Wisingoand Langs ,NeausdngA
seni conduct or device according to claim8, wherein in said insulating tape,
sai d ext er nghogdr gilFgnd tare ﬁ%@ﬁtF@ﬁeédéﬁsaﬁeoﬁﬁébeﬁeﬁiaﬁepépvéﬂﬁé &P said
bondi ng pads. ~ 0 ~u~ Zoo3 34 ) L . .

20 cover the lands 5 and conductive wiring 4 as in this

embodiment, the adhesive member 8 itself has an insulating
property, and hence the semiconductor device can be
protected without the insulating film 6.
Moreover, in the first embodiment shown in Figs.
25 1 and 2, the adhesive member 8 covers all the lands formed
on the surface of the insulating tape 2. When the semicon-
ductor device is mounted on a printed wiring board, the

maximum distortion occurs at the external terminal 10a that



11. A sem conductor device according to claim@8, wherein said adhesive
menber is formed of lowelasticity material and has a thickness
substantially the same as that of said insulating tape. 12. A sega cgmm
device conprising: an insulating tape hgglng a plurality of bondfng pads

and lands and a conductive wiring for el rically connecting said bonding

d d d | d h b f
Erect 11 car v oRTERd dp J% T o Ras o e RR G OF HORRI SRR sai d
d t t | t t d. of
sord Tl a8 P b R s 5 :%Ei‘%’n St
t hepel ast i C%E:Hoe%gcliﬁ'ec%t c%y sa:@%é&‘gq'ff/teh St qu qrb?/veqt ﬁ“ef’ﬂgetf%f gai d
i nsul ati ng. tape;qpA eal i Jzoc{s, Jé"%x%: [ onal

sem conduct or chlp and sai d con ué%lve ngﬁLer an coverlng '%Sféﬁ %%ge of

sai d adhesi whd"RIHSlestANSd EAd wd €rm nal s bonded to sald | ands that are
| ocated ~ both outside and inside of an edge of said sem conductor chip,

wherei n sai d adhesi ve Tiytefores, P\ HIREh tih GOMEr 3, Map o dppdli ng at
| east said | ands | ocated outside an~edge of said sen conduct or chip. 13. A

semi conduct adhesMivee metthamding s € ornfddn £, covar edie Saddh axd hiasd Med feqrber i s
formed of lowelasticity material and has a thickness substantially the
sanme as thatthef lseidd SansaHat iirsg prapeideddt.c 1o sserticc artu cidye def/ i wiee

conpri si ng: o0 Jug 2003 35 an insulating tape having a plurality of
bondi ng padsei¢drsivgsan¢hipedndust iharatied reg flevass] qetrt icel 1y coorsidd i ng
sai d bondi ng pads and said |ands; a sem conductor chip; a conductive
menber i &hadt @dgE 4 y Thensedarma tskand ofefihden dderoib lehigsiherivai d bondi ng
pads, said conductive ne belng covered wi th an |nsulat|n portion
conpri sed of*STRSF |8n§.‘?lnanqﬁtf Gt IOMGBEed At JiE ng sai d

sem conduct qr._.chi a_sem.c tor C unt.in de of said insulating
tape; a seaq’ﬁtﬁgr'%éh%eerm%’talsg "sdt?rcfdlp?ngq‘r?géad‘% ?éﬁ °d sem conduct or chip
and sai d conductive 0 of sai d adhesi ve
menber; and external 1 %% %b c?e%glt é%g‘%l t?af[ LSt ed
out si de_of Hhrdge dQJVl%% %ﬁetfﬂec@é@&%&)ﬁ gg xfodfkgas

|ng a east sal ands | ocat ed

menber is provided to cover region inc
out si de 1tshe igd@atdforsai d sem conductor chip.: 14. A sem conductor device
according to claim 14, wherein said adhesive nenber is forned of

| owel asticity materi @heardntasuetiltin b she Wratidindlduor ewide ¢ t hat

of said insulating tape. 15. A ball grid array sem conductor device

conpri sing: thds iemboidsimend. tizpe unalamenta ldlyurtdld tsanmef dsordiatg qfadsheand

| ands ~ and a conductive wiring for electrically connecting said bonding

pads and saifdnsdn@mboddmenti,c dvduckidifestand; ina thertd ddie endsriferarer

electrically connectl sai d sem conductor chip and said bondlngugads; an
lgh

adhesi ve mem&vidsd Sﬁgesé&bd* Sehdiec SHd Jdreo s SBHIGe N8I cA ofe A I tasKd chi p
nnuntin% %%a%ft%al%lé¥i fgla éé?%% ﬁgﬁﬂé? % ngprOVlded to cover up
to the region including the land 5b that is located outside
the edge of the semiconductor chip 1 and at the edge of the
semiconductor device.
The semiconductor device with the lands 5
25 provided outside the edge of the chip 1 as shown in Fig. 4
has a large size as compared with the semiconductor device
with the lands 5 provided inside the edge (the plane) of

the chip 1. Therefore, after the semiconductor device is



~ ~ JUL. 2003 36 elastic coefficient of said adhesive nenber is |ower than
that of said insulating tape; a sealing nenber for sealing the 30 JUE m
surroundi ngs of said sem conductor chip and said conductive nenber

external term nals bonded to said | ands, __wherein said adhesive nenber is
provi ded to cover a region including sd ®4 ands that are |ocated outside

t he edge of said ifniconduclor chip. 17. ball grid array sem conductor

) A :
devi ce comprHLY Sh 3 RS HJ IS RRALTY L£h7 FEtastian hdrbg pads
and | ands and ,a conductive wrj for electrically connecting said bonding
pads and sai Y ,%%ﬁ%%cﬂliﬂvé‘ﬁ%;at & rﬁff&q i%é rr%tfi?"%%?
electrically ecting said sem conduct or, chi nd i.d bondin ads; an
adhesi ve v et éegr]m?éoér %Tcuﬁ?fbsessai %ere%% oﬁl%iﬁft & uct or
chip nounti ' f ioh 1 t, ne;. a sealing nenber f.or sealing
t he surroundi nréﬁsﬂ%loslaqsag Cgledrﬁgct)ﬂn"%lludc oréc 1 p1 ‘an %i dl%ocnad{?c%c{ \}‘éh%n’ﬁelé?; and
external 4 erdg q?ﬂgﬁ t | £L | e t he
out si de aﬁt‘nd s’;@n;is]?i e of t ? el ggﬂo _ sﬁ?s‘@nﬁ%ﬁg yc%%%%ﬁp?ﬂrgﬁ%}e?ei n a
menber Wi th ecdveio! et €icaaid | CigDieHianem dindiiy) alidd e s
provi ded on the sem conductor chip nmounting side of said insulating tape
and covers saittkd Brflamdntset el Htgrdie dde it Wir 3 S AL ®r chip.

18. A ball grid array seni conductor device conprising: an insulating tape
having a pl utredliudirf trendiargl Eebanibd andsrancseaairiuaidmeindY i ngb f or
electrically connecting said bonding pads and said | ands; a sem conductor
chi p; ~ ~ tilat- i 00R Fed @t ditucdge afertihey Sariaiebtatcralder ooanect i ng
sai d sem conductor chip and said bonding pads; an adhesive nenber for

gl ui ng s d GehididEtRrtians i hadk e Henesdmiustlortesmimalodfta mjladelctof
said insulating tape;. a sealing nmenber for seali n% t he surroundi ngs of

sai d seni cofdtfctIHR i Rochdheaktesimdic thardif@dhdiOb Atd theadamiot b nal s

bonded to sajd .| ands | qcated outside the edge of said sem conductor chip,
wherein a medrﬁ)ve’rc?/vi‘:’t"’ﬂ1 3’6} o‘?ﬁé’rucee?dzrsti c coefficient than said insulating tape

[ i ded th ' duct ' ti id id i | at i t
and cover s sai d | ands ASGORH DUCe B 1 RS < AL oA MR ehi pr
and cover . 51 . U Serfitomiti
nsul ati g RRRRP HSiee o el £ BYREUE Ay B shadd),

insul ating rEPxterhaSecUh i ald NG HEe Rt i %%Idﬁﬁ%'lrﬁgg‘% the

sem conductor chip and said first insulating nenber, wherein t

coefficient exfteafiial RGNS UlAHUY B 1 ihdadwaixgdidhadosf £ sai d
first insulating nenber and the outer edge of said second insulating nmenber

is located ltendeditfiferancer edgeaf tde ¢esdmic@udteirordestiiqe ani titee out er
edge of said first insulating nember; and a sealing nmenber formed on the
opposi te si dxintedhiwinigion bnarfdc@nofoes @ild eviirasted nyultate nlp fivemesrio?0. A
sem conduct or_device according to claim19, wherein the sealing menber
covered sai ®Pfodther fd@ydibdre taﬁgle,ﬁéd’@w@qmbﬁ}] &.i ngmadsdition, since the
' 20 amount of warp of the semiconductor device due to the
contraction of the sealing mold 9 can be reduced, the
distortion of the external terminals 10 due to this warp
can be reduced.
Therefore, the external terminals 10 can be
25 prevented from being broken down after the semiconductor
device is mounted on a printed wiring board, making the

semiconductor device highly reliable.

Moreover, in order to make full use of the



~ QJUL 2003 38 21. A sem conductor device according to claim 19, further
conprising a conductive nenber for electrically connecting said

sem conductor chip and bondi ng pads | ocated on said first insul aa ﬂgjm_ 2003
menber. 22. A sem conductor device conprising: a sem conductor chip; an

i nsul ati ng menber having a plurality of- bohding pads and | ands on a main
surface thergof abggﬁ a conductive w risc_gcﬂifo,r electrically connecting said

bondi ng pads LETREE PYBRRILY PLhe LOHGRICIIRL R §: 1t a5 dgeirakleenber
the ol asti ¢ OAAHEI T CrASUAT CRFLLIE e b rthS MRS (n FARRRE 1 ( he.
bads: and” ST FHAMOEI T o bt LT Dot A0S do (he o SVRT R
s conduct S5F GHO MY FEIREL TS AADS N80 100 Maher £ ET T pe ¢
remhor  havi A P ATy B e O e Sy et 0

thereof; anpahagie/eidmsthet {0 e Gl eare S é&%f&rﬂl%@r%&gﬁe and

said insulating nmenber, wherein the elastic coefficient of sai esive
menber is | euyilhabddidiediby ehd nEadcrindidi dve el hd s Bl Gfedsie Of
sai d adhesi ve nenber is |ocated between an outer edge of said sem conductor
chip and thes .out®russdgrheofd isptickt ital |l sun nehgie eatthra 1S &9d iith AEsTber
covering said outer edge of said sem conductor chip and said adhesive
menber; and 10a caondec tfiuret hemsedwsethect ed el ectrical ly between said

sem conductor chip and said bondi ng pads. ~ ~ JUG Q03 39 24. A ball grid
array séifl conduct or déMis conprisisepondirenbsiingnthghicape v ing. o,
plurality of bonding pads and | ands and a conductive wiring for

el ectricall f@oﬁﬁ@c&éﬁ@%aﬁ FaEre /) g fags T 4l inspkena draket or

chip; a conductive nenber. for electrical lé‘i/% connecting said sem conduct or

chip and sai®d 35f AOMGERS (RS AP SHR AERRE Irehber AP VR ERPRH th an
i | at i j i sed of id i | at. IS dhesi nb
for grul ng SRt IR S R 9k L o itk SR nd bt Ry o1 e of

sai d i nsul atyi AP i i f | i rr [ 4 f.said
sem conduct olrar}%m p ?ﬁg%ﬁ%cdo&%uc I vgerdneaorwgoécrstleegné COI\S/né’lI nt:jgm;nﬂgaat glroaedge of

sai d adhesi g JRIMEGY e by fxt (RA(H dqided, ohi
wherei n sai d adhesi ve nenbe id:ﬂr pr}?loevis?ggdt}gld?over ?ﬁlggiogﬁ“ﬁlnléﬁgﬁ% sai d

lands that arigdaecab@mmiiilcn et @A tofiSAHb SHHIRMUEOciidredd. A
sem conduct or device according to claim 24, wherein said adhesive nenber is
formed of | ouittdl adicsa tof raieerdttermmenitasa dfhitHaersy idist aridwlisy, t he
sane as that of said insulating tape. 26. A ball grid array-~em conduct or
devi ce conpribsisn@xtemmalnsigrmingg tldee isaviheg eagilastalta prfakaiwivmg pads
and | ands and a conductive wiring for electrically connecting said bonding
pads and said | ands; TaWonasorshawronrclig. S ddved fctaxid e rasiresiore
electrically connecting said sem conductor chip and said bondi ng pads, said
conduct iAfe MEMPST Beilfy fBMak F WAV Uh&A dthen et dncddifime et of
said insul atl'e%%tt %%ee’ land 5a that is located close to the edge of the

semiconductor chip 1, so that the distortion at the
external terminal 10a bonded to the land 5a can be
alleviated by the deformation of the flexible adhesive
25 member 8.
Fig. 6 1is a cross-sectional view of a semicon-
ductor device of the third embodiment according to the

invention. Fig. 7 is a plan view of the semiconductor
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10%4| & 19- $ng@u¢gd()tpe+dzstortlognggsed at the external terminals 10

due to this warp can be reduced.

Therefore, the external terminals 10 can be
prevented from being broke down after the semiconductor
device is mounted on a printed wiring board, thus making

15 the semiconductor device highly reliable.

Moreover, in order to make full use of the
flexible property of the adhesive member 8 and low-
elasticity member 13 it is desirable to make the elastic
coefficients of these members smaller than that of the

20 insulating tape 2. The reduction of the elastic coeffi-
cients of these members will make these members themselves
more easily deform so that the deformation of the external
terminals 10 can be easily absorbed by the deformation of
these members. Thus, the distortion caused at the external

25 terminals 10 can be further reduced.

Fig. 8 is a cross-sectional view of a modifica-

tion of the semiconductor device of Fig. 6.

In Fig. 8, the lands 5 are provided on the
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the adhesive member 8, and ones located on the outside of
5 the bonding pads 3 are covered through the insulating film
6 by the low-elasticity member 13.

According to this embodiment, since the lands 5
located outside the edge of the semiconductor chip 1 are
covered by the flexible adhesive member 8 or low-elasticity

10 member 13, the distortions of the external terminals 10 due
to the linear expansion coefficient difference between the
semiconductor device and a printed wiring board can be
alleviated by the deformation of the flexible adhesive
member 8 and low-elasticity member 13 after the semicon-

15 ductor device is mounted through the external terminals 10
on the printed wiring board. In addition, since the amount
of warp of the semiconductor device due to the contraction
of the sealing mold 9 can be reduced, the distortion of the
external terminals 10 due to this warp can be reduced.

‘ 20 : In this embodiment, the lands 5 located on the
center side relative to the bonding pads 3 are covered
through the insulating film 6 by the adhesive member 8.
However, in the structure in which the lands 5 are located
on the outside of the edge of the semiconductor chip 1 as

25 in this embodiment, all the lands 5 may be covered by the
low-elasticity member 13.

Fig. 9 is a cross-sectional view of a semicon-

ductor device of the fourth embodiment according to the
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cally connecting the semiconductor chip 1 and the bonding

pads 3, the sealing mold 9 for covering the semiconductor

chip 1, and the external terminals 10.

On the semiconductor chip mounting side 2a of the

10 insulating tape 2, there are provided the bonding pads 3 to
which the bumps 14 are bonded, the lands 5 to which the
externals 10 are bonded, and the conductive wiring 4 for
electrically connecting the bonding pads 3 and the lands 5.
The lands 5 are located outside the edge of the semicon-

15 ductor chip 1, and the lands 5 and part of the conductive
wiring 4 are covered by the insulating film 6. The semi-
conductor chip 1 has its top la turned down to the chip
mounting side 2a of the insulating tape 2, and mounted
thereon. The electrodes, not shown, formed on the top la

20 of the semiconductor chip 1 and the bonding pads 3 are
electrically connected through the bumps 14. An adhesive
member 15 is provided between the top la of the semicon-
ductor chip 1 and the insulating tape 2 to protect the
chip’s top la, bumps 14 and junctions between the bumps 14

25 and the bonding pads 3. On the chip mounting side 2a of
the insulating tape 2, there is also provided through the
insulating film 6 the low-elasticity member 13 to cover the

lands 5. The sealing mold 9 is provided on the chip
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The conductive wiring 4 is made of copper (Cu)

foil or copper foil plated with gold (Au), nickel (Ni) or
other metal. The bonding pads 3 and lands 5 along the

10 conductive wiring 4 are also made of the same material, and
sometimes plated according to the locations in order to
enhance the adhesion between the bumps 14 and the external
terminals 10.

The external terminals 10 are made of a solder

15 material (for example, Pb-Sn based eutectic solder or Sn-
Ag~-cu based solder). Solder balls or solder paste of that
material are respectively placed in the holes 11, and then
fused to bond to the lands 5.

The low-elasticity member 13 is made of a single

20 material of mono-layer structure or an adhesive material
coated on a tape-like substrate surface in a three or more
layer structure. The mono-layer structure material may be
epoxy based resin, polyimide based resin, epoxy + polyimide
based resin, resin composed of epoxy resin and acrylic

25 rubber, acrylic resin, porous polytetrafluoroethylene resin
or silicone based resin. The mono-layer structure low-
elasticity member 13 may be formed on the surface of the

insulating tape 2 by screen printing or potting or formed
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5 material coated on the surface of a tape-like substrate
made of polyimide resin. The adhesive member 15, which is
called under film, is made of a flexible material chiefly
10f, for example, epoxy based resin, polyimide based resin
or silicone based resin.

10 The bumps 14 are made of gold (Au), silver (Ag),
Aluminum (Al) or solder (for example, Pb-Sn based eutectic
solder). The insulating film 6, which is called solder
resist, is made of epoxy resin, polyimide resin or poly-
butadiene resin.

15 The sealing mold 9 is made of a material of epoxy
resin as a thermosetting resin, with silica particles
filled. This material is thermally set by transfer molding
or potting to form the sealing mold 9.

According to this embodiment, since the lands 5

20 located on the outside of the edge of the semiconductor
chip 1 are covered by the flexible low-elasticity member
13, the distortion caused at the external terminals 10 due
to the linear expansion coefficient difference between the
semiconductor device and the printed wiring board can be

25 alleviated by the deformation of the flexible low-
elasticity member 13 after the semiconductor device is

mounted through the external terminals 10 on the printed

wiring board. 1In addition, since the amount of warp of the
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jégﬁiconductor device due to the contraction of the sealing

mold 9 can be reduced, the distortion of ﬁhe external

terminals 10 due to this warp can also be reduced.

Moreover, according to the invention, the

5 electrical paths can be shortened by bonding the semicon-
ductor chip 1, the bonding pads 3 and bumps 14, making it
possible to increase the operation speed of the semicon-
ductor device.

According to the invention, since the distortion ~

10 caused at the external terminals 10 due to the linear
expansion coefficient difference between the semiconductor
device and the printed wiring board, and to the warp of the
semiconductor device can be reduced after the semiconductor
device is mounted on a printed wiring board, the external

15 terminals can be prevented from being broken down. Thus, a

highly reliable semiconductor device can be provided.
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. a first insulating member;

o external terminals provided on a main surface of said first insulating
member,

. a semiconductor chip provided on an opposite side to said main surface of

said first insulating member on which said external terminals are provided;

o a conductive member for electrically connecting said semiconductor chip
and said external terminals, said conductive member being covered with
an insulating portion comprised of said first insulating member; and

. a sealing member provided on the opposite side to said main surface of
said first insulating member on which said external terminals are provided,

. wherein a second insulating member is interposed between said
semiconductor chip and said first insulating member, wherein an outer
edge of said second insulating member projects from an outer edge of
said semiconductor chip, and wherein said sealing member covers said
outer edge of said second insulating member;

. wherein the elastic coefficient of said second insulating member is lower

than that of said first insulating member.

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

insulating member has a thickness from 50 pm to 80 pm.

3. A semiconductor device according to claim 1, wherein said second
insulating member is a resin selected from a group consisting of epoxy
resin, polyimide resin, resin containing epoxy resin and polyimide resin,
resin composed of epoxy resin and acrylic based rubber, acrylic based
resin, porous polytetrafluoroethylene resin, and silicon resin.
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5. A semiconductor device comprising:

¢ a first insulating member,;

e external terminals provided on a main surface of said first insulating
member;

¢ a semiconductor chip provided on the opposite side to said main surface
of said first insulating member on which said external terminals are
provided;

e a conductive member for electrically connecting said semiconductor chip
and said external terminals; said conductive member being covered with
an insulating portion comprised of said first insulating member, and

¢ a sealing member provided on the opposite side to said main surface of
said first insulating member on which said external terminals are provided,

e« wherein a second insulating member is interposed bhetween said
semiconductor chip and said first insulating member, and wherein the
outer edge of said second insulating member extends out to a location
corresponding to the outer edge of said external terminal that is located
outside the outer edge of said semiconductor chip and nearest to said
semiconductor chip side, and wherein the sealing member covers said
outer edge of the second insuiating member;

o wherein the elastic coefficient of second insulating member is lower than
that of said first insulating member.

6. A semiconductor device according to claim 5, wherein said adhesive
member is made of a material with a lower elastic coefficient than said
insulating tape.
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insulating member is flexible and has a thickness substantially the same

as that of said first insulating member.

8. A semiconductor device comprising:

e an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said
lands;

¢ a semiconductor chip;

e a conductive member for electrically connecting said semiconductor chip
and said bonding pads, said conductive member being covered with an
insulating portion comprised of said insulating tape;

e an adhesive member that is adhered to said semiconductor chip and
provided on a semiconductor chip mounting side of said insulating tape
except at least on a bonded area of said bonding pads with said
conductive member; wherein the elastic coefficient of said adhesive
member is lower than that of said insulating tape;

e a sealing member for sealing surroundings of said semiconductor chip and
said conductive member and covering an outer edge of said adhesive
member; and

e external terminals bonded to said lands.

9. A semiconductor device according to claim 8, wherein szid adhesive
member has a thickness from 50 pm to 80 pm.

10. A semiconductor device according to claim 8, wherein in said insulating
tape, said external terminals are positioned at an outer peripheral side of

said bonding pads.
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member is formed of low-elasticity material and has a thickness

substantially the same as that of said insulating tape.

12. A semiconductor device comprising:

e an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said
lands;

e a semiconductor chip;

¢ a conductive member for electrically connecting said semiconductor chip
and said bonding pads, said conductive member being covered with an
insulating portion comprised of said insulating tape;

e an adhesive member for gluing said semiconductor chip to a
semiconductor chip mounting side of said insulating tape; wherein the
elastic coefficient of said adhesive member is lower than that of said
insulating.tape;

e a sealing member for sealing surroundings of said semiconductor chip and
said conductive member and covering an outer edge of said adhesive
member; and

e external terminals bonded to said lands that are located-both outside and
inside of an edge of said semiconductor chip,

e wherein said adhesive member is provided to cover a region including at

least said lands located outside an-edge of said semiconductor chip.
13. A semiconductor device according to claim 12, wherein said adhesive
member is formed of low-elasticity material and has a thickness

substantially the same as that of said insulating tape.

14. A semiconductor device comprising:
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¢ an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said
lands;

¢ a semiconductor chip;

e a conductive member for electrically connecting said semiconductor chip
and said bonding pads, said conductive member being covered with an
insulating portion comprised of said insulating tape;

e an adhesive member for gluing said semiconductor chip to a
semiconductor chip mounting side of said insulating tape;

¢ a sealing member for sealing surroundings of said semiconductor chip and
said conductive member and covering an outer edge of said adhesive
member; and

e external terminals bonded to said lands that are located outside of an
edge of said semiconductor chip,

e wherein said adhesive member is provided to cover a region including at

least said lands located outside the edge of said semiconductor chip.

14. A semiconductor device according to claim 14, wherein said adhesive
member is formed of low-elasticity material and has a thickness

substantially the same as that of said insulating tape.

15. A ball grid array semiconductor device comprising:

e an insuiating tape having a plurality of bonding pads and landsiand a
conductive wiring for electrically connecting said bonding pads and said
lands;

e asemiconductor chip;

e a conductive member for electrically connecting said semiconductor chip
and said bonding pads;

e an adhesive member for gluing said semiconductor chip to a

semiconductor chip mounting side of said insulating tape, wherein the
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e wherein said adhesive member is provided to cover a region including
said lands that are located outside the edge of said semiconductor chip.

17. A ball grid array semiconductor device comprising:

e an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said .
lands;

e a semiconductor chip;

e a conductive member for electrically connecting said semiconductor chip
and said bonding pads;

e an adhesive -member for gluing said semiconductor chip to a
semiconductor chip mounting side of said insulating tape;

e a sealing member for sealing the surroundings of said semiconductor chip
and said conductive member; and

o external terminals bonded to said lands that are located on both the
outside and inside of the edge of said semiconductor chip,

+ wherein a member with a lower elastic coefficient than said insulating tape

K is provided on the semiconductor chip mounting side of said insulating
tape and covers said lands located outside the edge of said

semiconductor chip.

18. A ball grid array semiconductor device comprising:
e an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said
lands;

e a semiconductor chip;
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e wherein a member with a lower elastic coefficient than said insulating tape
is provided on the semiconductor chip mounting side of said insulating
tape and covers said lands located outside the edge of said

semiconductor chip.

19. A semiconductor device comprising:

e a semiconductor chip;

e a first insulating member having external terminals on a main surface of
the first insulating member;

e a second insulating member formed between said semiconductor chip and
said first insulating member, wherein the elastic coefficient of said second
insulating member is lower than that of said first insulating member and
the outer edge of said second insulating member is located between the
outer edge of said semiconductor chip and the outer edge of said first
insulating member; and

e a sealing member formed on the opposite side to said main surface of
said first insulating member.

20. A semiconductor device according to claim 19, wherein the sealing

member covered said outer edge of the second insulating member.
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main surface thereof and a conductive wiring for electrically connecting
said bonding pads and said lands to said semiconductor chip;

e an adhesive member formed between said semiconductor chip and said
insulating member, wherein the elastic coefficient of said adhesive
member is lower than that of the insulating member and the adhesive
member has an opening on said bonding pads; and

e a sealing member formed on the opposite side to said main surface of
said insulating member, wherein the sealing member covers said

semiconductor chip and said adhesive member.

23. A ball grid array type semiconductor device comprising:

e a semiconductor chip;

¢ an insulating member having a plurality of bonding pads and lands on a
main surface thereof;

¢ an adhesive member formed between said semiconductor chip and said -
insulating member, wherein the elastic coefficient of said adhesive
member is lower than that of the insulating member and the outer edge of
said adhesive member is located between an outer edge of said
semiconductor chip and the outer edge of said insulating member; and

e a sealing member covering said outer edge of said semiconductor chip
and said adhesive member; and

e a conductive member connected electrically between said semiconductor
chip and said bonding pads.
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and said insulating tape, said conductive member being covered with an
insulating portion comprised of said insulating tape;

e an adhesive member for gluing said semiconductor chip to a
semiconductor chip mounting side of said insulating tape;

e a sealing member for sealing surroundings of said semiconductor chip and
said conductive member and covering an outer edge of said adhesive
member; and

¢ external terminals bonded to said lands,

¢ wherein said adhesive member is provided to cover a region including
said lands that are located outside an edge of said semiconductor chip.

25. A semiconductor device according to claim 24, wherein said adhesive
member is formed of low-elasticity material and has a thickness
substantially the same as that of said insulating tape.

26. A ball grid array semiconductor device comprising:

e an insulating tape having a plurality of bonding pads and lands and a
conductive wiring for electrically connecting said bonding pads and said
lands;

e a semiconductor chip;

e a conductive member for electrically connecting said semiconductor chip
and said bonding pads, said conductive member being covered with an
insulating portion comprised of said insulating tape;
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e an adhesive member for gluing said semiconductor chip to a
semiconductor chip mounting side of said insulating tape;

¢ a sealing member for sealing surroundings of said semiconductor chip and
said conductive member; and

» external terminals bonded to said lands that are located both outside and
inside of an edge of said semiconductor chip,

e wherein a member is provided on a semiconductor chip mounting side of
said insulating tape and which covers said lands located outside an edge
of said semiconductor chip, and wherein the sealing member covers an
outer edge of said adhesive member.

27. A semiconductor device according to claim 26, wherein said adhesive
member is formed of low-elasticity material and has a thickness

substantially the same as that of said insulating tape.



