; e3en446TnP .. = - . a BACKGROUND OF THE INVENTION 5 1. Field
of the Inventi Odm(m@wgmww invention generally relates to a manufacturing
technique for a rate on which a sem conductor chip %I? wnaed.
Particularly, this i*#¥éition relates to "sem conduct or-chi p-nou #r%

wiring 10 substrate having position’infornation and a seni conductor device

usi gm m nﬂm n,herei n failure analysis can be effectively conducted when a
def M Iﬁl I 'I Fhewﬁg&&q@g sPRRTRAGEE Rk Thide P%%:;G‘TT%@)WWR%%O%G using the
sane. L SehNVENntion=ars S a pr ocess nutacturi ng such a
seni conduteror - chi p-mounting wiring substrate and a sem conduct or device

using the sanme. 2. Description of the Related art Recently, there has been

a demand for reduci n%t@e wei ght and thi cknﬁss of a wiring substrate so
that a 20 BGA (Bal IB&Sk %N%%Fs%‘?ﬁc%‘%?}&tf *Nchip, the size of which is
reduced and the nunber dFigidisobfthdi Thverstiser eased, can be nounted on the

W ring substrate. Therefgre, a plastic tvpe W ring supstr N i ch
gl ass- epoxy resin conmpos % %%%?%&at ajr%v?%%%rét%%? 3 g% Wa%%??/é u%%hd‘&for t he
Wi r :c n?l subst megﬁaimm&r?gmnwww fonga bedr thg ssmly&p)z)nat%gommmhli@ht?lr ed
as foll ows. - n r . on one face
or both faces %) %ﬁ?pﬁ%opperﬁ%ifgﬁgggﬁﬁ%i: ?%%ﬁ%?%g?eg}?to'rrué%i st coating
and etchi ng solRVERtEPROPHEITSD W r | sRMICRRERGLIB-¢ i premiownt i ha" boby Bng
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plating is cogéjuct ed on, the-inner wall faces_ of_ the through-holes. Such

resin boards #ViSHiVEARA We S APPSR IR RR Y S HI SRR i Ret ype
Wi ring board. & Séctpiwslet arsidiestedintieen od SefecONsEioE i Pise awtr hivgint ed

on the thus irihg sub | his.way,..a. sem cond 0, vice is
manuf act ur ed@&_g\'ﬁ{étzg_o#nt ée%e%% c,&?#ﬁueé?%%u %‘(’:Jf%éi%”g o%urgéssé%rggt hi s
seni conduct or Teis cenvent imesalse prebasss ofo di eprbceshi fior f or nounti ng
sem conguct or i Sé’ipfﬁr tes Jo) i I '

el ectri g§| |y Cﬁﬁgﬁ?%ﬁl&%l ectr o%e%e%?ccgfgc C§lgelfn' c(E.:% p@?@?@%‘?gw%\ﬁ%ga

Wi ring patterns@ps trRte id rait SeMECRGEBERL oleviteli WLADrtReasamy)- t he

sem conductor chi psp and pad@si ¥é 1dh &Rl LKW REBA¥d aaPF ocess of ball
nmounting for connecting external connecting termnals such as solder balls

with a 10 substrate facYREEL de st REET 1R LETRPONE Hhi TFAYFERI
sem conduct or tlne pge Bgylet nandit et clamebs s cfitd ivigr im@casisstrateudd | tigat he
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ol i ng ot hor 208 o i SR ey T Vi AT RS SRS W HERDI ¢ ng 1 s

conduct ed for WhEeh sk eetitired and Hilpe aninkehaatpiypeofiorkiiely 15 which

ol ding is conguetessd®l Faplvk alddvedd sSemwonsucioy shhPs-add. at once.
Recently, there is ? t endency toward the patch tﬁﬁe?m)l ding fromthe

vi ewpoi nt of eMHEFRINELt e RIS HIEPH IR RG RSy pHEKERECD [ the
sem conduct or gleys cecpmin§fed 1 efbiyod ite WRardHCitE | g DI DESSS 1S
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wiring board is typically manufactured as follows. A
resin board (glass-epoxy resin composite board), on one
face or both faces of which copper foil is stuck, is
subjected to resist coating and etching so that a copper

30 wiring pattern is formed on the board. Alternatively,
through-holes are formed on a resin board and copper
plating is conducted on the- inner wall faces of the
through-holes. Such resin boards are laminated with
epoxy adhesive to obtain a plastic type wiring board. A

35 predetermined number of semiconductor chips are mounted
on the thus made wiring substrate. In this way, a
semiconductor device is manufactured.



25 further the manufacturing device has been highly devel oped recently, the
performance of the sem conductor device is greatly enhanced and the price
is greatly reduced. Since the performance and price are stabilized as
descri bed above, in order to enhance the rgllablllty, 30 it is very
inportant to quickly conduct failuré analySis at a high technical Ievel
According to the .prior art, f or exanple, failure analysis is conducted as

follows. After the e'eCtih&E&néPéiaCEEé'ﬁhhﬁf&&@hyﬁhboﬁrbéesganeEEstOr 35
each sem conduct or device i ch has alread y been sub ected to the djffusion

process at theSSRIEPRAUGEPT E8RRCEcHNESHERES oF HE?FEEslg fs@ieedtsachingo

det erm ne for ﬁounﬂ@ﬁ@h§émi&oh&u@t69ncﬂ@ﬁnghVQhérde@tr@tebtalS a
defective product. Wien_a defecti foun ected to

The il urb androcees 85 vhic phodfalcBohretnderiprine tahtattbina o the
ot her hartd, a ebecﬁrdééecbfveaphodemhcoadeubpecthdptwxnbuatwmg;ngnd a

del i very inspeglipg.jsomageet gubindaphet bep LtoLs asnaadatgg! kye product or

it is a defecttve product 8256k CoRdnct evice is’a non-defective
product, it issdalingrebetsemheondukbor vhePSthedswmteenwmthoseabwnge 10 is

a defective prPgHEh Babkgéﬁsénékyﬁhil'ﬁoﬁﬁﬁgﬂﬁtfgr'BohﬁécﬁﬁﬁE 8§98§5a§5

that described before, so that fhe cause of | ure can f ound
Further, when CRBNAGHIAEf BEFP¥B2HFOBUER pSeRPEBRALRROESIEFERER, which has

al r eady fagen d@hbyefﬁﬂetQaééeoﬁaékgideb@ﬁp&@&téeéeCthé951&5 bhewﬂﬂéECthe
sem conductor device iis r cal gnd sub%e cted tqQ failure agg%ﬁ5|s in the

sane manner so-3§ FEMFAR FﬂEOEaﬁ tPBf aF m?HPFﬁae 2pgnavEp g foll owing

probl ens nay bprenesanfereduttihhethéosabentraveetintonpanckagaal net hod of 20

failure a”a'ys' %&95088§%¥5£”§e9128 lurEoﬁéeﬁ?% E‘EREdHEERde§¥'Ce In the

case where a p obl'emi1 s Tound enlcon ivery
i nspection conmgédéugaftberehérﬁrBueﬁadﬁdsabebhdagséﬁﬁlemoédiBGrlnt has

been di vigled 'QBQcﬁaﬁBlﬁﬁﬁ?agﬁ)coh&ub%ehn?8§ségéﬁ EQm@éoﬁBﬁéﬁb¥ éﬁfﬁ'fy a
posi tion of the seniconduc devi ce at  which Eac age (sem _conduct or

devi ce) was | odBfled BAtaDshERE WRLEANPsiA Yhafh BP Fh@gmﬂﬁlﬁ@nQBBE?ﬁate
before it was QbylQeﬁlhﬁémleﬁCBfp§éh§66nd§@€6tftﬁ@bEYal&tatSohBEOSSIb|e to

clearly judge et her the 30 caused.at. th cific position
on the wiring_ ghﬁgPFEY BpgfﬁelﬁrBbﬁeﬁgeRBYegeﬁﬁgngPﬁ g Egﬁ %YPE process
in the manuf achaldnggpfoomsshe Vvhewpdéntt of nekkasaingwhbeeceffitbieackageé was

| ocat ed yhen if wasnh iy §h§§%k§§gte it was necessary to 35 nmake a
repr oduci ng experlnent a“manner that marking such as scratching,

was manual 'y conduct ed |ﬁftﬁ€esﬁ6@%c§9§96t§6 dauiceBAnpABREYESPORY ti on can
be this manufacturing process is evaluated, its performance,

price and reliability are important factors. Because the
semiconductor device has been highly integrated and

25 further the manufacturing device has been highly
developed recently, the performance of the semiconductor
device is greatly enhanced and the price is greatly
reduced. Since the performance and price are stabilized
as described above, in order to enhance the reliability,

30 it is very important to quickly conduct failure analysis
at a high technical level.

According to the prior art, for example,
failure analysis is conducted as follows. After the
electrical characteristic evaluation is completed for

35 each semiconductor device which has already been
subjected to the diffusion process at the wafer level,

each semiconductor device is sorted so as to determine



t_ - 4 specified after the conpletion of assembling a product. However,
this work is very conplicated and takes a long tinme. Therefore, fromthe
vi ewpoi nt of enhancing the efficiency of a failure analysis, it is not 5
necessarily preferable to conduct marking ?nd make such a reproducing
experinent. Further, even if the above repfroducing experinent is nade, it -
i's sonetines difficult to make sure of the position of each package. As

descri bed abovaheeﬁeergtngstg hBR-BEERELAVE, P%th@tte§ ¢asggWgere sone
probl ens occur in the delivery |nsgect|on is not al maés possi ble to

clearly speC|f9€€ﬂ§tb8§|PF6ﬁu6F ea ﬁeﬁaék§§§e€§éﬁﬁcaﬁadéﬁ igedpusf whEn it

was in a sheetlgtahsgeébeaeierehelEamaﬁrbnaaaayahg t 8odehekl ¥hkeeduback the
result of the fallure angg¥5|s to 15 the nanufac urin

Accordingly, iPtws8e Bl E2RoPEnfigHRE -t hBReF Pcpéﬂeg 8ﬁn§heanPPUre

anal ysi s.5 The ab@éetmvebbeaau&aylalsubgéeuédlnotheunasﬁgmhana
senlconductor gg Lce

defective. 8?8@? fBSgsmgéogﬂggaﬁgbévg gﬁgﬁs%geggarke%ségg%ggg§ t ake

a counterneasudefeqthecpradpceCeroﬁtcharacdefestnvelptodnatlonthngmhen to
each Sem condugbRicbhlickB-! HEvIBBULCLURLAOAREAER 5. ROAKERD! €10k Sl N o

counterneasure 1S disc anese exam ne |cat|0n
No. (JP-A) 5-19938¥eradcspdihg mérkﬁé abUb@npﬁhénﬁeﬁaﬁppéaﬁFéﬁ dﬁUﬁEPals or

mar ks repy esenting aeEéQQQVQfEQBHQCQEtEbhmheelBﬁﬁ&?@&boms vBhalickenr epent s
a position on a wafer at which the chi ocahﬁgaln t he nufaﬁturlng

process, are mfp?tﬁﬁmﬁnmﬁﬂéeﬁeﬁﬁpﬁBP§ psgrigede RBuckBrt P§n§
mount i ng regi obaabet B vwAkefaiMikrehcha Ber €guad. flnakkneeutwnéh @fean

i ndi vi dual ' t h pt - f

Sem conductor BPRCHPESELP Ay RS PEnb7R-cRRREPbPR S ERe” aBBYEP BERni que
35 described i Bl3Pady5bée9384livemed tbetbhlpaaketbbbEeomandaﬁECvaes
conposed, of “UgﬁéagéfQEtHBEk§gﬂ@b89d§%%o§°§ﬁb98@ %%t?eémg ﬁtgﬁe CLI

necessary to pro
attribute InfOﬁHﬁﬂP@ﬁeﬁstﬁwfﬁﬂéﬁreSPﬁééY§hé épaééeoﬁamﬁemﬁaﬂer P8 PFHFPed

it is difficul #ihe whkteali1be shi phat kgribyte.i nformati on on the wafer.
Further, this technique 5 disclo rodeed for

di scrimnating not a-pack8Y§&v §Ebng8tgoingénﬂaP€ SQBaBQYe G fromthe

t echni que di sckosedntartdeiabeale pabeemepuhbnedtconyentlbsamomethbd (o]

consider tecQQ&gnglgng@ggﬁﬁtggrsgggl Q&Hg %t?hgﬂ&g |r§ménation is 10

witten on t he " connéct ol nn ace 0 e ichis OppOSIte
to the side onsﬂmiéﬁndhét@ﬁléeVQCﬁBunﬁédtthﬂéﬁérWhaﬁéoadpﬁgbﬂgmtth

met hod, there Ebhhdb§naa0@éﬁlban&GbEBr'Bebicb"B?Sﬁ'Qbﬁlb@ry”hhﬁpEBélshlp 15
attrlbute i nformat.i on hecause the space is depend |ng upon an

ar r angenment anaoaﬂuﬁF?QnaéﬁﬁﬁttBPtEHOQFCExPéFnQFePePﬁFﬁﬁpée séPﬁEFrbéFls)
to be joined shasebsedeannddtar iheduendoly phekapee,and LpcimpsssgblbBetsunber

of pins 35 Strgﬂgarly specify a position of the semiconductor device at
which the package (semiconductor device) was located on a
sheet which is a state of the wiring substrate before it
was divided into each package. Specifically, it is
impossible to clearly judge whether the problems were
30 caused at the specific position on the wiring -substrate
or the problems were caused in a specific process in the
manufacturing process.
In order to make sure where each package was
located when it was in a sheet state, it was necessary to
35 make a reproducing experiment in such a manner that
marking such as scratching, was manually conducted in the
sheet state so that each package position can be



20 SUMVARY OF THE | NVENTI ON The present invention has been devel oped to

sol ve the above problens of the prior art. It is an object of the present
invention to provide a wiring substrate having positional information, a 25
met hod of manufacturing the wiring substrage and a net hod of nanufacturlng
a sem conduct or device characterized in that the results of a failure

anal ysis can be quickly fed back to the manufacturing process so that the

efficiency of EngHEﬁeﬁnﬁkéégstﬁ@ncgﬁpqgQiﬁﬁle 23 sARBANL A na_ b oe%%tpresent

i nvention, theré_ s provi a wiring board for a sem ¢o package
conprising: a base substHQWéVHEV|ﬁ&lﬁ|W§Fkaﬁ§ §§€Hn§°§@ﬂﬂ§é§§ é“ﬂ ring

| ayer consistipgxek BeQ8§§a%me r'@ﬁeEQEbQEHSf&@hﬁﬁﬁeoﬂléhpbﬁﬁito&ne of the
first and second, 35 surf pl.uralit conductor .el ement, nounti ng

a
first and second 33 qurragesi 3, Rlurality of sem conductor el ey AEn@Otayer
is formeds andnegdewadtaly prema&heaastoaaonasbtlmarkﬁhgraaalmakep@awmded

for the respective_sem.conductor nti ng_areas, e_indi vi dua
patterns havinﬁegrﬁgPFﬂgglgﬁpgﬁéﬂgn or %Hg%ﬁg§pegyﬁ9el?e&%%oﬁhﬁgfor el enent
mount i ng ar ea. rBpThdubasg substriaketi $snmddeof itedsnsopethimas Biffdsuit

epoxy resin. OfoPALKLTLEe! B3 BneOhoRgtaBhtosoRauhl plcRakal patterns as

posi tion information can e I ndivi atterns as position
informati on may be for medsofeperiprdr abovegi 8AsosHingetpespecririoriart,

seni condgt or @heﬂﬁatcaaanhhageageﬁé prBe1eRdi ¥eeual jpather ga13gep9si tion
information may be fornmed as parts of _the wiring patterns of _the wring

| ayer. The indi-DFBESFIRRrt &FndS &Qtp6§WFV§nPPﬁF6P t t8nCoLAERY ®PECASY
| ayer, nmay be expopedietibai d€. eabhepwb&agetmseﬁicbnduwtdﬂaaepatbqrw&eas

position inforpation of the wirin ¥ Ee covered with BL ﬁec ive
Paver. CThe i ndrei sl SBatt SPRET ALapBdrt PBRERRPEFInEron2Er il oRes: B8, Ry
| eader |ines mﬁuchk&anfbedubedka$hanreaglmheﬁ aheelfedflnokytnelpkasi ng i s
conduct ech Thee2Q had.¥heal-1Ral bFoBssas paébbggothmporﬁﬁtwag may include

|l etters, characters or t ccor g aspect of the present
i nvention, thetBPP§SpPéei dederh@anerpnghBod élﬁéﬁn§Yséﬁl@Bﬁdééﬂéﬂrﬁackage

conprising a Bﬁ%@y§HBStFQh8 Bébbagpiébﬁbh§tmé?daigeoaécﬁBriﬁcﬁﬁe ghskeast
two wiring Iayeés ErOV|d|ng w.th resBectlve B gatterns formed on at
Haer irBoy

| east one of t r 8t SERACSBEYAGCEUPFELES V¥ &t PPESi ASar¥PFRY *°
| ayers; a plurahet paokesenbeondeet defekedest nounting areas defined in any

one of tf&ai nner wiring In order to solve the above problems, it is

possible to take a countermeasure in which a piece of
characteristic information is given to each semiconductor
chip in the manufacturing process. An example of this
countermeasure is disclosed in Japanese Unexamined Patent

25 Publication No. (JP-A) 5-129384. According to the above
patent publication, numerals or marks representing a
piece of chip attribute information, which represents a
position on a wafer at which the chip was located in the
manufacturing process, are written in the periphery of a

30 semiconductor element mounting region on the wafer, which
is a region finally cut off as an individual
semiconductor chip, except -for a region in which the
semiconductor circuit is formed.

However, according to the above technique

35 described in JP-A 5-129384, since the chip attribute

information is composed of numerals or marks which are

combined with each other, it is necessary to provide a



30 layers; and individual patterns, as position information, provided for
the respective sem conductor el enent nounting areas, the individual
patterns having a particul ar shape for the respective sem conductor el enent

nounting area. 35 According to still anoghgr aspect of the present
invention, there is provided a wiring board for a senm conductor package
conprising: a base substrate having first and second surfaces; at |east

fwo wiring Layees;Bhovhatng %hEBrr?ﬁp§ﬁ£bﬁetﬁbrbHQBp§££§EB§téor”Ed on at

| east one of tF Irst and second surfaces via respective Insulating
| ayers; a pluranfeymatisanisonalitten- el EiBAe ShApERAFAgGOAr RS WAfPKedSin

the uppernost Wihipgqdl ayerss éﬁ@thQEM'GHahrEEEtﬁhESchﬁﬁ Beskibake
information, provided for the respective sem conductor el epent nounting

areas, the indiGfeGRAtHARt BRnENRYARGTAa pEREFREFar EBASPECFBRIARE respective

seniconduptor i esEBEed0ifOALANG- azeaa4 iécpobdiaedt eotudiberinspaetingf
the present invention here i ess of manufacturing a

or
wiring board of® eﬁiEBHEBEFoFUBEEEQ g, gPﬁ VS%EES conprising: formng a
wiring layer consisting BépabahetgsSaom mhelngcpatqaendleqlasedeésttbﬁe of

the first and Lheyacpand,puplaesaolon bagessubstedbes Badcshauhbangous! y

form ng indivi fterns osition inforfation provi
respective sent@@hﬁ@@ﬂ@rlélﬁhéﬁh ﬁbanﬁﬁﬁg QhéasatéﬁlPﬁéesBﬁf8€@a§#°ﬂhésbase

substrat) on 2{rwteh bﬁetﬂbrbaﬁnééiﬁﬁg'§aﬁQrHB§nlhBefh8é'8Edﬁﬁé pakker ns
havi ng a partlcular shape for the reggec tive senlcogductor ¢l enent nounting

area. Accordi n§'i® sﬁFIPPPBF%ﬁértasE t Sofet AB BRESBNEDENGBAPI &8, there is
provided a progesstedi.mnufacturing a 25 senlconductor devi ce using the
wiring board as nentloneg above. BRI EF,DES PT# TH DEQMVNGS

5P3 WﬁFPﬁ

1
is a plan view showi ng a"RBAEFT6f AGCSFFEREY EF?aWé aV|ng
positional infbenatceneofin3®hibb fitrss émpodembhe ©b whéter €benchipventi ont

Figs. 2(@ to 2(d 1b§£é)1E@o§ﬁ9¥189dbéé§$?éotﬂédé abe [Espemitygly

sectional . views s%omnn rocess of manufacturi ﬁe Wi ring substrate

shown in Fig. iePFPQQHQSEB?ntén5€§¥aaﬁ€m§§§tﬁ@ﬁaﬁnvﬁéﬁéngﬁ@ﬁphgpatQB of

process of mangkeetHhlNge2m$RALEONEHEHEE HEYNLE§ LBt BeWjbsReliNgintEl BY

substrate Shomgeﬁgngl%orlregucgggrgggagsge and increasing the number of
pins is strong.

20 SUMMARY OF THE INVENTION

The present invention has been developed to solve
the above problems of the prior art.

It is an object of the present invention to provide
a wiring substrate having positional information, a

25 method of manufacturing the wiring substrate and a method
of manufacturing a semiconductor device characterized in
that the results of a failure analysis can be quickly fed
back to the manufacturing process so that the efficiency
of failure analysis can be enhanced.

30 According to the present invention, there is
provided a wiring board for a semiconductor package
comprising: a base substrate having first and second
surfaces; a wiring layer consisting of necessary wiring
patterns formed on at least one of the first and second

35 surfaces; a plurality of semiconductor element mounting
areas formed on the surface of the base substrate on
which the wiring layer is formed; and individual



g _Figs. 6(a) to 6(c) are plan views showi ng a nodel of an exanple of a
structure of a seniconductor device conposed of the wiring substrate shown
in Fig. 1, Figs. 7(a) and 7(b) are plan views showi ng a nodel 5 of a
structure of a wiring substrate having positional information of the second
enbodi mrent of the present invention;”" Fig~ 8 i's a sectional view show ng a -
structure of a sem conductor device into which the W ring substrate 10

shown in Fig. £ f?x%or%%r %o%q’t nginff%(rﬁ?atl% o%%e? P Viegs showi ng
e o e

a nodel of an exanp gf & Structur a sem cdnduct or Vi ce conposed of
the wiring subgﬁﬁ@@@tgwmemqqnglucmrﬁeg}gmem( apuartd no0 EFPadre et i onal

views of a 15 %%@1%@@1‘&@" %:l'atq:%\ﬁn%e HaRA qMAl G rd 1WuIag sHa IRfre diayi ng
positional information of 'the third enbodi nent of the present invention is

i ncor por at ed; FEFPEFEive &ERi&PNAUSKOhGHEMENE FOVAILISY @3 ucture of a

Wiring supstrate hawhagHaes ts'u%%%'ra%@ i1 ealeR! ig#n r@fs itnh)e shiew tdy gbodi nent
of the present invention; Fi 12 is a Ian V. GMIShOMAFﬁha nodel of a

structure of aZifS g SOt FEEETHaPFn§ Fe ST 0 FraGSTRTBC A IP8 fifth
enbodi ment of tihdcpr erenil atiterent ia@npoléilg;s.onla(rﬁ)orma&:.b&( b:)anan:@ pl an

vi ews show ng I of [t of |n sybst.r.at A

posi ti onal |nf%r%§%%bn o tﬁedgﬁkgﬁ%ln§b§£g£F %F € 5?5§bn%£ nveﬁﬁ 31; 30
Figs. 14(a) toma¥ be efpe‘nmdawmp@mpéﬂe@wlng%mmelofofth@nrmtewﬁ a

Structur g of asSRTEARIUEr odRKiert GRTARISY Wrdaehi Minie Subaidahavi ng

positional information of the seventh enbodlnen of the present 1nvention;

35 Figs. 15(a) PARStESNE) a8 @osiiddon R CTHGHRG &‘%@@l @Fm&ﬁl SBamATESof a

structure of ao&emeOQQQqh@rp@Qw@Q@scgﬁpQ%@dwq&y@gmya .Substrate having
posi tional |nf rnatlo of %he ei ght h enb |nent of the present
i nvention; Figs. 16(T§ 1?(35') 8517 @S PATd QPa)mth f@:k&

respecti veI y sedbtel ma:lln\@ é\a;yahowalygbe pxposesl Dudfs ikenuf adcherwiges \Mhlei ng
SUbStratPShaViqu&%ihb%%“%%tk%& %”%Ei%QSQEiEQEi%%%&%a%q%%dhgeg%é wiring
layer may be covered with a protective layer.

The individual patterns, as position information,
may be.plating leader lines which can be used as wiring
when an electrolytic plating is conducted. The

20 individual patterns as position information may include
letters, characters or the like.

According to another aspect of the present
invention, there is provided a wiring board for a
semiconductor package comprising: a base substrate having

25 first and second surfaces; at least two wiring layers
providing with respective wiring patterns formed on at
least one of the first and second surfaces via respective
insulating layers; a plurality of semiconductor element
mounting areas defined in any one of the inner wiring

30 layers; and individual patterns, as position information,
provided for the respective semiconductor element
mounting areas, the individual patterns having a
particular shape for the respective semiconductor element
mounting area.

35 According to still another aspect of the present
invention, there is provided a wiring board for a
semiconductor package comprising: a base substrate having



Figs. 19(a) to 19(c) are sectional views showi ng a process of manufacturing
a sem conductor device into which a wiring substrate of the ninth

enbodi ment is 10 incorporated; and Figs. 20(a) and 20(b) are secti onal
views showi ng a structure of a sem conduct devi ce conposed of a wiring
substrate of the ninth enbodi nent. DETAI L'ED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 15 Fig. 1 is an arrangenent plan view show ng a nodel of .a

W ring substrate i p@ i i i t fl rﬁ%\e?é nt of
the present inv@n{l&%n, nt ‘%@@%ﬁ%ﬁ%ﬁ :)'I'nrét te %.w%ﬁ?ie elrvgai S
taken from a cHITOVSIG i) e SHEQ TV &i W3 TP & (AT YIRS APTIMEh£7 Rt

posi tion inforneddon e tde tHe e s i Jedting RRirerfe WiHBfd pddt Shows
a region, which will be referred to as " ,s&m%cq(induc,tor ﬁl enent nounti ng

regi on" her ei naftBtlatoRhnt BIFLS is i i P WE SH§PY s cut

of f fi ngl Ey so nltch&ttﬁeg:farse&_m' wﬁﬂmwrizﬁl&m\dp}%ﬂma@e&immmmﬁ? The

sem conduct or el epent . nounting r.egions are arranged.into a matrix form

o 3 x 3 Furt S PR PR ik e AGH S Sty

conti nuously i rprdweldexhgidmidiielreb pesrtive. sdiefcomehoetowunekeer??2 is a slit

for separatin of i 1% o meral 13 is
o oo ST SRRt Otetd SdRLddag BdBeeriy MAMGR

a sol der resi st yer 's Used as a pro 1ve ating |l ayer)
to cover a surfrRErtigular Saps ko YR zerPecisrermanigendugtay elerent
nol d gat ggwhi Chpdsniisesl fAsef£ pouring port from which 35 sealing resin is
poured when the package is, subjected to nolding. This nold gate 14 is
formed in such a maMfETCIHRY £Drietet i IRRETP oS I OIPEIREHI der resi st
layer - 10 Iihventiswyetharse dasgrideiiddierprdduls icf maryfteierindged
portion in the cross secti nfofsthe substrate 1g%is opened._This nold gate
14 is defined BV TFEATH T il W SN C Ye PR IRePTF I not 5
fornmed on the clompmsATg ng eimieofa twierindstawar cohsifstistmwt in t he
drawi ng, ;the i S: | {ded,- | ty i i ach
ar oup of “the %’?%%‘*ﬂ%ﬁ?p e O R I SIS

package, nol di P9 sthomrRAEH B tarec Rt & FARE Mphit@t® s98 conduct or
chips fromthe g eh el ouls A lflorati 1 Cehd REf BIEN G B VP d LR a

plating | eader ]Jine used as "posjtjonal information” which is an inportant

element in the W%ﬁt%%é?ﬁ‘?v' e Uh FRPRGF R cﬁ%‘bﬁ‘ﬁﬁ‘,d"c%rpleéﬁni?d‘t
| eader |ine, theoyitdiid eamdasyhich dise Isufand ich dhe idasd fsubstradeanged in

| eador | P el CRE R AN E e LR T vy s et
whi ch is fornedating tarsuusiguldresmpaidior tihededpdatgiymtterns are
formed on both sdglesouctor element mounting area.
According to still further aspect of the present
invention, there is provided a process of manufacturing a
25 semiconductor device using the wiring board as mentioned
above.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view showing a model of a structure
of a wiring substrate having positional information of
30 the first embodiment of the present invention;
Figs. 2(a) to 2(d), 3(a) to 3(d) and 4(a) to 4(d)
are respectively sectional.views showing a process of
manufacturing the wiring substrate shown in Fig. 1;
Figs. 5(a) to 5(c) are sectional views showing a
35 process of manufacturing a semiconductor device into
which the wiring substrate shown in Fig. 1 is

incorporated;



20 the substrate. In this connection, in order to sinplify the draw ng, the
Wring patterns are omtted in Fig. 1. Reference mark SL represents a
feeder, which electrically connects plating |eader |ines MP of the groups
of the matrix form (3 x 3) with each other_ Due 25 to the above structure,
it is possible to conduct electrolytic praplng of Au on the bondi ng pads of
the wiring pattern as described |ater. Feeder SL is formed simnmultaneously
with plating | eader Feged

substrate cutting po% |on§@ﬁé €83§ Et?%% E?éﬂfgﬁgﬁfysggﬁghgtedhmﬁal gt
package is asséﬁbﬁéémph@c@fdﬁnngucﬁhéﬁ @gcﬁ semicendueter deviee is cut

off, feeder SlchmpbgeRVEE- tﬂ_Qe%ﬂ:S?ﬁ? sﬁbat;ragel 8RERK Lhneily® ot the
sem conduct or deV|ce concerned is electrical igaln ependent fromthe Elatlng

| eader lines of othBt985 4% c88d KéR?Y, 2ERpP tVbﬁ%smFFwaégnéd@oﬁﬁ
method ofs __of alstﬂaaﬁﬁaétuflagwibgngnguBstﬁueéthab@néopbaytmenal
positional infor tlog.of t?e ﬁresent g ge . Regeggln to Figs. 2(a) -
2(d), 3(a) - S%B?BIQﬂ 1qapt-t ?d?eﬁﬁp heLPRALBERF oRAl Fe €B&REN on line
A - A in Fig.idvantdion;5 whi ch the manufacturing processes are

successi vel y ShOM“’FRB % %l%ﬁ%LlQﬁan9£8%”SﬁoQE%§“’ LQrB%QSEethtﬁe

sinplify the draw ng ayer wirin ruc
dr awi ng. FlrstSéml@Q&dthOFhéeViﬁgtlpt@cﬁbscbhbhﬁ VhrEng. sabsea¥re there is

prepar ed @ C0r§h3@§61ﬁ|@§§ 23 9§ {heo¥pbiAgedubstrate 10, on both faces of
whi ch pieces of coppe (CU) foil 22 are attached, For exa | ass cl oth,

which is used as ba égﬁat%ﬁﬁélto e (FhpREGNRLER ¥ieWsSopRaNi grés Adedchfas

BT resin, epoxanr@ﬁampmé a8 @Ohﬁrﬁtdﬂréeéfna semibahdtibeogodevhasae plate 21
IS conposed bot h facgsﬁgf the,core i eces ?f copper (Cu)

I g IatF 21,.§|
oi | 25 are | aNPRRPEACARE BOREATLTR FRPEChADS SERETyiBsEL8rofh base
mat eri al copper covBigd.| a0l aat eddplatb) asepseptienal2@iéwstefdaof the

base pl at E@#EQOH%@&%OE'Q&OLEE H3ed 3810ASE Q?E?%gaLuFQt%§9§h Iﬁ?ﬁ?base

pl at e nmade of e resin used as base
process shown PﬂSFFgonQ%b}anFmétéGEt@fnth@dtbb§ﬁtth@déme@heoéobb@r

covered |an1nab@@saﬁtphaveneioﬁZQQ ihBbopehabeles 23 are formed, for
exanpl e, by neans of  a nﬁi hanical _drill. In thls case, fpendlng upon t he
I

di aneter of the thrbBigh 523 PbaBerﬁVn§H°w?ﬂ§t%aH°6? uSfnd the
mechani cal driktructutrs ppssibwieihg HSBSEBatéasevlbgapasmtlexelner | aser

beans tg formih eterm ned h S Qcess._shown in Fig.
2(c), t%%)cond%c ?§§a$é§gr&§4€%$ gﬁ ?éﬁf%?ﬁg %n€ Eeﬁﬁ?rgr?aﬁggof t he
copper coveredihwenhaenen |ayer 21 (22) including the . inner walls of the

t hr ough- hol es 23. Tyiﬁecggdygthv§l§§ b?%@rsﬁéwl?gfgrﬂﬁgei” oBugh a manner

that, for exanple, r ath E as been forned on the
entire face bySHEAREUBE @f cdtVoFERS PHAE ﬁ@tﬁfhiﬁlnghPQSltlonal

information of the fifth embodiment of the present

25 invention;

Figs. 13(a) and 13(b) are plan views showing a model
of a structure of a wiring substrate having positional
information of the sixth embodiment of the present
invention;

30 Figs. l4(a) to 14(c) are plan views showing a model
of an example of a structure of a semiconductor device
composed of a wiring substrate having positional
information of the seventh embodiment of the present
invention;

35 Figs. 15(a) to 15(¢c) are plan views showing a model
of an example of a structure of a semiconductor device
composed of a wiring substrate having positional



-- - 12 thin-filmshaped Cu layer is used as a feeder |layer, and a Cu

| ayer is further lamnated on the thin-filmshaped Cu | ayer by neans of

el ectrolytic plating of Cu. In the next process shown in Fig. 2(d), the 5
photosensitive dry films 25, which are useg as etching resist, are
thermally stuck with pressure onto both fates of the copper covered

| am nated plate 21 (22) on which the conductive |layers (Cu |layer) 24 are

formed. In the; AetnP 0SSt s@ﬂémeighﬁhgemﬁé@imeﬁbeofwhéopféé@ﬁt25 _
provi ded on both sides are exposed to |ight by using the nmasks 26 which

have been previ®{RTYy1PRAtterned according to a predeternmined wiring pattern
and a predeterm nedrpg®f i 1@(&f Pbalé (@) ) erdled) | tve1 Mpdy nghadiBgaf eeder SL

That is, each fgsk 26 i s gositiongg%on eacqa%f dr% filg125 and ul traviol et
rays (UV) are 15 raHi e dF EPeAth aadkSOBE 1Rt o eFDAANG ¢ REPCBET ti on

of the mark. |&f thenunxdtyrDeess wiwimg i subsgraté Mavime poyiftiomsl 25 on
both sides are, subjected to.devel t. SO that patterning is conducted
on each dry fi+$#b ?El%%ﬁﬁ?o H$B$§p§§$ﬁﬁéﬁkpgs follows. In the case
where the dry fil mRbgss B tepatd vEd (gphearesiettiomakl vhenst shewtmadact ed

wWth a devel O%P&é% ub ¢ Orh‘ar?@f‘éé‘{ﬁ‘}%ggaé‘ ERAOL LS ¥ENev]de LR GaSE where

the dry film IS a 25 positive ty resist, developnent 1s conducted with
an al kali devefdpfhg? sHHEARDSUPHEE e XBnpre RidWh FRPPEE@RBWERg, the

negativeotype {gsbsporstegedandherefore, a portion (exposed portion) of
cach ary 11m 25, WBLh s beeD aripgh el Wil W 1S LorL. (20, 1 e
whil e each pat$ernetudsyof i ns&bicondettgr Wdevdics compoked | of taivichse, a
Tayer 24 (At nBURHORREE SEviRe P bTe e i dFhe "3 | ovel oo toil 22 s
included.) in the eXPDSEGEDROPESCRIPEIONRNDE €THE | PREAERREN  EYBQREMENTHOWN i n
Fotan By he LA de o axihadiand goeh s apisimied, st o the
portion of thePEohdiEYHRY | 2R LYTRE | BFRINT 220s HntoRA ht 1 HECTRARLPD | Phe WP
(including feegigs Sl}sarembpedBenOrobothe present invention.
In the example shown in the Fig. 1, the view is
taken from a chip mounting side of the wiring substrate
20 10 having position information of the present embodiment.
Reference numeral 11 shows a region, which will be
referred to as "a semiconductor element mounting region"
hereinafter, on which a semiconductor chip is mounted,
which is cut off finally so that each semiconductor
25 device (package) can be made. The semiconductor element
mounting regions 11 are arranged into a matrix form of 3

x 3. Further, four groups of this matrix form are

arranged, continuously in the longitudinal direction.
Reference numeral 12 is a slit for separating the groups
30 of this matrix form. -
Reference numeral 13 is a solder resist layer which
is used as a protective film (insulating layer) to cover
a surface of the substrate 10, and reference numeral 14
is a mold gate which is used as a pouring port from which
35 sealing resin is poured when the package is subjected to
molding. This mold gate 14 is formed in such a manner
that a predetermined portion of the solder resist layer



5 sides of the core substrate 21. In the next process shown in Fig. 4(a),
on both sides of the core substrate 21 on which the conductive |ayer 24
(wiring pattern WP, plating |leader line MP and feeder SL) is formed, a
phot osensitive resist is coated, 10 for ex | e, by neans of screen
printing (Formation of the solder résist layer 13). In the next process
shown in Fig. 4(b), the solder resist |layers 13 on both faces are exposed

to light whileqhe %%ﬁg’rebb gy & d.q)er_ﬁﬁsl%q;lc‘etsrl veg toqté eraped by a 15

pr edet er m ned pr Ofl el ng use rrask 27 is positioned

on each sol der presiefenmHyed POr din e (Slr@cssr éy#f(l@% ofr &he radi at ed

froman upper %‘ﬂfﬂ:saerla%@erlcﬂqrst ldgﬂermd Lcach iAo 14 ke v PaF i gy t he
drawi ng. 20 Each mask 27 us?a_ln E IS ﬁrocess i,s subjected to patterning

according to tHRe 5590 & dady rasd&t Fad % dgettr with the
profiles of the&camde on rdheg qhdld efoundinglsaiden® 4 eﬁxbersdbmd‘ﬂ% ard f esder

SL. Further, caoncerni, sk 27 t nmount i, .
patterning is f&r?éﬂ?ct 2’ (flwr‘?'g{lgt’o%_[% Iﬂb G{] c-ﬁl%teo;ﬂt hyr?o%foau a l_f4 %hown
in Fig. 1. In tpeeton qmmrshmm ton efdicy  g4ceip, oefadhe;cniaj:e:rm efsursrt | ayer

13 is devel oped,_ and pat. nduct ed ding.to th
or edet er m ned. FESHAE. (i 15 30 o SRAUCAEE (o BN TRt W BACRE Fetat

shf)W{1 in Fi 9t 3myLd it o s:,orf&\&élaoldig the Q:Qmi@ét d’h}rid" rﬁrﬂ-;e;/d opi ng t
Sol u IOI’I on al nin rga SOl ven | case 0 ga ive resis
Loy Cor8 oy ol R SR e Cb e B e At AR e an
al kal i sol vent (i n tReEfedmnoas enanfk aamasagnesseﬁtsslastpﬂmm)g leadere lexanpl e
shown in the dras[‘@cf“gas a'p%gc,%.ﬁc iYnd h%n’}eo‘l—?n %n“-e%h%ﬁ ylpse ;&P

Therefore, a portion of er VeSSt ayer 'anntas been
exposed to UV, elenesfy in ¢Yt€l1|p§aﬁe93‘¢ iporenitdesn . |ma/\/mhquthel S:dneder resi st

l'ayer 13 has b%errhvh V%eafyiatﬂ% QR ‘{L%.rleayq{he( %dﬂ)&eef )o@%ulﬁ%% Q_esend

exposed, gonpose the above WI ri.n pattern " plating I'eader line MP
feeder SLoand &S IddH nwidtsh agFedges Béhdhey BasiPhesinmad &®chi th

an ﬁl ectrloge Ofsdln’lfie:oﬁﬁﬁm?l&teﬁferﬁzhlmbu&lw&%@lﬁi and am@ﬂ:fﬁ@flﬁ?d%ﬁ )
with a sol der ha t.ernal cannect i t artiagn_f.rom which the
sol der resi st tl (1@98 t?‘e'ser"f1 réﬁ%\/ rlﬁﬁ’)é:rcﬂ‘}l Liﬁﬁtﬂd’gsl de
conposes the n@a‘aqafwﬂ&atlar,t heh ifdnadls pfmmabsskmﬂﬁtanedasg.y 4(11@)1, t he
conductive | ay %xjn@ﬁ%@ u%fb’rlnggﬁ%%‘f%gy PP e UB SRIGE" Yt

| ayers 13 on b es are su ectrolytlc platlng o ni cke

(Ni) whike eacﬁ%rﬂlhﬁﬁr\ﬁé'-el aye‘trn (this spanectdany Bé My deedoas @lddder
llayer. Further ¢ %&tarwmrﬁql &H aﬁﬂmgofpa@tér%scgwm%te%p ltm@ﬁgt he |

conductive layers (N / er 6 are respectively forned se N /'Au
| ayers are foyned g & gi SL repré%ents %eeder, wh 13%

electrlcally connects plating leader lines MP of the
groups of the matrix form (3 x 3) with each other. Due

25 to the above structure, it is possible to conduct
electrolytic plating of Au on the bonding pads of the
wiring pattern as described later. Feeder SL is formed
simultaneously with plating leader line MP. Feeder SL is
formed at a position in a substrate cutting portion where

30 cutting is finally conducted when a package is assembled.
Accordingly, when each semiconductor device is cut off,
feeder SL is removed. Therefore, plating leader line MP
of the semiconductor device concerned is electrically
independent from the plating leader lines of other

35 devices.

Next, explanations will be made into a method of



20 adhesion property can be enhanced when bonding wires are connected at
the latter stage and al so the adhesion property can be enhanced when sol der
balls are connected at the latter stage. According to the above processes
shown in Figs. 2(a) 25 to 4(d), the mnrlng_substrate 10 havi ng positional
information of the present enbodinent is nanufactured Next, the -
sem conduct or device into which the wiring substrate 10 haV|ng posi ti onal

i nformation Ofm&ﬂ@f&é@é?ﬂﬁgeﬁhgdWB?ﬂﬁg'§ub§€959@r§beﬂa%ﬁh? Besexpbakned
bel ow 30 referring to Figs. 5(a) 5(¢C) whi ch the manufacturing

processes are é%%ﬂﬁmaF+?§t°5ftﬁ%lerﬁe?EeeFPPgﬁmﬁPBcesgegﬁBEﬁngntPlg 5(a),

die attaching aﬂgsmﬁzeapondgng)arg(gpndug(eg, dnat4ia) Lhe(a¢hﬁanuﬁ 3Benuade
of epoxy resin ie) nDunt ng ﬁglo on the
wh

sol der resi st ?%ﬁﬁioﬁﬁfoﬁl?ﬂﬁ ﬁfg?ﬂgogub£??age 1B FBver se
si de of tshe sewhtondﬂneomanhfaceﬂrimgbprooeased are su¢5essm3e§gtsuownward

that s, uhilecfe!Aen0RRABLLCLookP. 2hg8 £01401 CNrh e, 8LECLE0dEnbS; EOT Tod

i s set downwar e sem con IS nade dhere

mount i ng reguohhan@nawhegadhbsudeuBDe(baﬁeatwachnggytrscnbxe ighshown

sem conduct or Eglghéldggglm?e Cu layer 24 are electrically connected with
each other by the bondin re. 32 made of _Au through the pad, exposed from
the sol der resist |%§é$t18f ahht i, therbigRttRECRFAAUShAYRr 1D8Fidire

bondi ng)1.0 10 Im(ab;Stﬁeﬁeeﬂélpﬂepaﬂeahg ey2aPbesehgyaten2ki g &ha), only
one sem conduct or , chi

31 1S e expl anati on,
however, a pl WYaF#P§ ng§Eﬁ?EGn tB? Eﬂ?ﬁ %ggeang nﬂﬁﬁ?gdp?ﬁgﬁﬁe gctual
structure. 15 toppe peuy podte2s shewattacked. 5Fby, exbmpiepi gbadsct or

chi b, 31 and ¢ he, bondi gg., . e, 33 gheosealed weLh.10e seal LAg-LeRbcds by the

batch type nol ding 5ys i °58af I ng work 'S”conduc manner
that while a nmiuhngrgenaclresunequbtashBMn;eaav»ngpaxzoreécasgr

correspanrdi ng § el%bﬁlaéneéspﬁofgbetﬁatt@ﬁeseak ngagssbﬂaéé g ysed and the
sealing resinis EIH% oured into the recess fromt gate 14, heat

and pressure afemBPFRA: | ARt RPER pFRcRY SOt RRepEPER P?ﬁ% HﬁPHFnﬁ systemis
used, however,pgécQQU6secopberlnduylﬂuﬁl 22 spbdiagisyséenanaybbadeded. In

the final process, shown Fi I unting, and_cutting are
conduct ed. Thafniéﬁl?h%a%0|dtﬁ b%ﬁ?%s f%#Bngﬁ?eoﬂgFﬁ F%?Bg 24 via the
pads exposed fcovetrée tahipatedspiatéiyes pBefdred.the side opposite to the

chip nmounting side- i | aye e N@.l S
conducte? so t hat tﬁ%égg%aeéf y*?sﬁggehﬁigy%lﬁéd&?gg?h@fgséséggﬁ%e?ﬁed
(bal | nDuntlng?se@U®Stba§ﬁemﬁb¢§gélnga tﬁEestHEB basespiateamade of

el ectrically cganechede WE8ihhRapehe CQELYCLE base material.

In the next process shown in Fig. 2(b), at

predetermined positions on the copper covered laminated
25 plate 21 (22), through-holes 23 are formed, for example,

by means of a mechanical drill. 1In this case, depending

upon the diameter of the through-hole 23 to be formed,

instead of using the mechanical drill, it is possible to

use CO, laser beams or excimer laser beams to form the
30 predetermined holes. _

In the next process shown in Fig. 2(c), the
conductive layer 24 of Cu is formed on the entire face of
the copper covered lamination layer 21 (22) including the
inner walls of the through-holes 23. This conductive

35 layer 24 is formed in such a manner that, for example,
after a thin-film-shaped Cu layer has been formed on the
entire face by means of electroless plating of Cu, this



35 chips 31 fromthe pads concerned via the Cu |ayers fornmed on the inner
wal | s of the through-holes 23, wiring patterns WP on the chip nounting side
and bonding wires - 16 32. Next, the wiring substrate 10 having
positional information is divided by a dléﬁ{ into each package toget her
with the sealing resin 33 on brokenI'ine , 5 so that the -
sem conduct or device 40 is obtained (cutting). As described before, feeder

SL (a portion of;fhe; Gy éﬁ&?édzé& 1§¥éP”P¥eré& &E'§ Eé&ﬁeraﬂdekathHS
| eader line MP (a portion o ayer 24) of the sem conductof device

40 is electricalfy %ébﬁ?a%%dfFFBH?{Ol§ﬂén§F9?|ﬁ@ F@ﬁdﬁhlprﬁéémthBPﬁér

devices. Figs.c@(dayef(6y negnpl an ale@@rénywiagpaat@ﬁgaagenent of an
exanpl e of a senlcoPductor devi ce manuf act ur ed hfbtheag?gcegées shown in
f

Figs. 2(a) to 5(c), TPhaPe| BEXEPERGRPF SBPYR LBnf £8nd Vice into 15
which the& mﬁripboﬁubensatevéOdhﬁvfngmsozst|nnath|aferuaedoassebmhihg Fig 1
i's incorporate ) i n h n o} %

bef or e resi n searihg S EorbErfabiPUpEbel R eh BrBERLER GHEL Ohobh £ aes
viewed from a éficehencoppeh coeepedchapinateduplate and(22)respehdshto an

arrangenent whigh &gnagfy?g figyég? yegei %f; 9@ Q;et grﬂggstrate in the

process shown In F e semni conduct or
device after resin %éa?hﬁgn¢§tcﬁﬁ@%%$%d3hqm@réFnF%Qe %éﬂicoﬁﬁﬁc@éy devi ce

is viewad 25 ffomma f§C§r801&@ﬂcbntb8tﬁhsﬂdé§ HPE”&QQOSEHQtoGiEthSbﬁ pl an
vi ew of the sem conductor devi e seni con uctgr dev] ce |g

Vi eved from a TSRO HIGHTRRRE HEe b S ahaY hoBREBAPL SRESHS W BR RS T
respectively cacces@bmd to arpaegeﬂenmSnmﬁlnhrang paewednfand an upper 30

A et or POREESD:REnt e SUPSEL L S0k Nl 0 REOFEIR AN PG flo Phfle1308hg

however, as Io g as € nu 'S concerne
dramﬁngs do nofeedersShri | Jhabriespeadhtmaskedd 1s Bh@mnlcnedhendeaqhngs

concer niyig thedf%dglgﬁ bbe 35 dSHP§£ @{8}99 Fﬁ*ﬁhgﬁb? §Péd§£rQéL£§ d4cgre

j oi ned, mnth respect to gfatl I ne E sitrona

i nformation", YAFBhMASKalpafFomfarherpresend an%@weroﬂor ion of fhe

"posi tional inﬁgfnation i s exposed outside through an insulating film such
a the sol der resist ver ncernlngﬁthe sjide of the substrate

0
on which the senlco%Hug?%rn%ﬁFpP§3c?§én%ﬁﬁv%dln ge $hR) enthred8¥race is
covered with thelmealbngnriesth 83des paset sobiéctad otondevalopsendf saposed

outside,y As eXpLaLRefePRPNG: 1 8CEORGLE0e %ok NEalh"4PY film. This
development is conducted as follows. In the case where
the dry film 25 is a negative type resist, development is
conducted with a developing solution containing an
organic solvent. In the case where the dry film 25 is a

25 positive type resist, development is conducted with an
alkali developing solution. 1In the example shown in the
drawing, the negative type resist is used. Therefore, a
portion (exposed portion) of each dry film 25, which has
been irradiated with UV, is left.

30 In the next process shown in Fig. 3(c), for example,
wet etching is conducted while each patterned dry film 25
is being used as a mask (In this case, a solution in
which Cu is soluble is used for wet etching.), so that
the Cu layer 24 (Although not shown in the drawing, the

35 lower Cu foil 22 is included.) in the exposed portion is
removed.

In the next process shown in Fig. 3(d), the dry film



substrate 10 (including the sem conductor device 40 into which the
substrate is incorporated) having positional 10 information relating to the
first enbodi nent and the method of manufacturing the wiring substrate 10,
plating |l eader line MPis forned into a s ?pe peculiar to each region in

t he periphery of each sem conductor & emenf mounting region 11, as shown in
Fig. 1, which is a region 15 on which the sem conductor chip 31 is finally

mount ed and t hiss JEHQN S HH rta‘nfo@% an guwlied duad ﬁﬁregf& Ct'tg'[e devi ce
40. This peculiar_plating |eader line MP is used as posi i onal | nformation

to specify a RFAIqIETHNSheH W RARRATLMVE SHERD HvuRITRPFeYITh 41 on
the wiring 20 p%mtdratoef e /&‘&mcbﬂgd nayféznqetrmllra@etﬂe mmmcbmwng
device 40, in the Caﬁdﬁl S{e a bre S fo#ﬁg in t@%ﬂ?%§$verﬁnth

i nspecti on cor}&?&eé:d SR He

al ternatbvel y,siidest hef case omesxﬂasai'raireeeﬂddom is found after the product

has been del i vered, r{t H svn% (ngt% ets% Vérﬁ% | %tlt i '31 e)p4g§de h&{ l_pecul i ar

posi ti onal |nformat| on %‘tﬁe € Serm conduct or devi e case of
a failure analsjisies afn thee coremsivbsstrame i21 ming whech tthes quusdidtiiore o

vi sual l'y obtaiy ﬁ:?’(b@'(%ﬁﬁ:l q ﬁfé@i{éﬁf v@)wﬁlaodl%g 'l’Ha‘HéEatlﬁ{b Q&P’ee(hdto the

sem conduct or ce 40 from de on ch tHe balls are joined

Therefore, it fqedefoddihplis tformeshr 13y RIRIATSPH HIE e Sk %/ﬁll"&?tc%

sem conggct or fRVisantl OB MeRthd f WRicth Wiemtilndg S(Formasihactost at e,
which is a St%@n% in which th wrlrlf%dsubstrate 10 1s put before it is
divided into Sﬁ&rﬁ%g Y&fe regoing, it is possible to clearly
- 18 judge whetherin md)nmdtdq:mom chesed iy Fa.gs.pelc(ihf)i,c 'qh:sisdlcdemn t he

wiring subst i gig wheng fhe, SemEonAUGt ofa dlavi£e, I ddatal b Ofs die Bt ogkdown

was caused by @ speciti‘c process in & anufac urlng process
possi bl e to quilskimaskse® hashidhe anes yiaspsfctd viediyl wag tarnediby to the

manuf acg yri nggéi’e‘éfeﬁc“e%m iy ?}.‘Hﬁlé he &l iR, T AHdY 6 analagi s can be

hi ghl y enhanc Furt her, i ke tHhe prior ar It becomes unnecessary to

manual |'y cond@éskmekiify RAFGH iRnast Oft &Ry Sl ARk EeRi sto 1B¥R% i ontanst

reproduci bi | i tyl.t rERerfeds a:ayfsal(lume A e a8 i D & YR A ’fbpaY end a
effectively. I.n the abgve fi s Eq)odl ?%47 epr anati.ons are mde an

exanpl e in whit $heHPYy aﬁ &% SHPEL Py NG 5t into a
bel t - shape al almpvtimgy .15 per| phery of the wri ng substrate 10 haV| ng

bosi ti opgl i nf OF Ml 0k HUMES! ndda SHoWkl b, plad Lhals e Ardang ng form

of the nold gate sectlons I's not Ilmte o e above s I c exanple.

An exanpl e of Rt idifyiarsFFHinDota W@Wr&fgdtee ofed | eic@nnsu&ﬁ%m in
20 Figs. 7(a) caantti{dye ;J‘acg&ogé(taa)eramtﬂ b)hearp&d@la_res\/lcﬁﬂ/vsch%w%m an

arrangenent of .a w ring subs Vi ng .pos nal info tj on, of
second embodi e B é@nt HJT‘?\%:éﬁ’tqgolﬁ 4 &F t es&ﬁr:e ar’r‘gr#eer lﬁ%’at
shown in Fig. Furtherel aidrngaztmrtwe;rfe me:tslerﬁt?od:meme cauyp fIl‘ld’lgltSLlﬁgSt rate 50

shown '9 Fi gs.g cfea) paar:[:dcearnvfn %Fg}x % 6aQ: f}% r(holl%)llrea\”fng

pOS|t|0naI | nfor et i'on” ar e VI e SI e on ps are
nount ed. the mold gate 14 shown in Fig.

In the next process shown in Fig. 4(c), each solder
resist layer 13 is developed, and patterning is conducted
according to the above predetermined profile. This is

30 conducted in the same manner as that shown in _Fig. 3(b),
that is, developing is conducted with a developing
solution containing an organic solvent (in the case of a
negative resist type), or developing is conducted with a
developing solution containing an alkali solvent (in the

35 case of a positive resist type). In the example shown in
the drawing, a case of the negative resist type is shown.
Therefore, a portion of each solder resist layer 13,



In the drawi ngs, reference nunerals 51 and 61 are 30 regions in which the
sem conductor elenents are nounted, reference nunerals 52 and 62 are slits,
ref erence nunerals 53 and 63 are solder resist layers which are protective
films (insulating |ayers), and reference merals 54 and 64 are nold gate
sections. On the wiring 35 substrate 50 havi ng positional information, the
nol d gate section 54 is arranged corresponding to each sem conduct or

nmounti ng regi gfhith MaLHedP sed tol@v, Gherefre, when the package is
assenbl ed, nolding is conducted on the one correscﬁgndl ng sem condugct or

chip. On the ot her %r’r’d’l%ri:at% RIS HP Sl 26 B TR TR RIS | 19D
information, tihgdwlid gaise RO | rdifovadl il Trad rcﬁﬂﬂﬁﬂ:mélgléﬁfmctu nto a

bel t - shape corres ong% o0 .groups of the matrix- 331 Q} X regi ons.
Uhen ¢ he packdgais) 24 s ST ARG d s OIRARG SH1G AR B Ml gat o
section 64 to gdtedrmn WrRyr redsgningy rige ks c]anrhm&mrarrdﬂﬂmecsamn aafr&bLEJlao and
i ndi vidual ly. s 10 C ti t

ddheidde DRSS L BerPY s dd) ol ofb,

represent cutti nés 5 rate nce nar |s a p at| ng
| eader |ine usdectyrodsosif |tdma|sequgm¢hxqtmr cmpcna sonngehedtand i c of

the present i rﬁé%‘tdd?ﬁredﬂbci RE AR S B I N@dxtQirddie éo'iuﬁéc!@fng

enbodi nrent shown in Fig. 1, the pIatlng | eader line is_forned into
pecul i ar prof |tlee’:“}’1¥atll"?e pdy RSP TR WEGH diRficte e kafehit n’tﬁﬁﬂ‘i ng

region 53, 61.13AIHdWEHEeH estdrived h@Me idhilg Gouhtihd@iddhWdmpdsdde case
shown in Fig. %Eeln t e sa manner as that of 20 the first enbodi nent, the
feeder is proJi ‘th plating | eader line MP until the stage
before el ectrol yti (izpltate g refl Awrdcessorshostred oiFiidie oah) heelpads of the

Wi ring patter [ t e di t fier., electroly,
plating is con% u({hactdt on ibaq’t% c?ﬁ‘d.cl%&%&?g?% QCtai‘;eel é’&féesr‘rend éllo i ons
on the substr a@cddar wisisdlist Heyfesrsderds cay dtdy rﬁadi%er @mmmmd s!m t hat

the s“}g 52, eﬁl%@a%lfa&rlree 3G @f‘”rﬂh@elﬁl(@fl)n%ﬂﬁ@eéadﬂ Eshdd @i made

to beeectrlcallyln ependent from ea dg I's a sectional
view of an ar réigEnelie daveLedddifd RGINI WAL AT it SR ka¥eW ri ng
substrate 50, @f}thas ngamrtdlmc g2 iRy | ldzn A‘ihqw dohdddsed /() vt 7(b)

is incorporated. A di £ p0|nt of .t ctor deV|ce 40a shown in
t he draw ng f?c tcr?é‘%*ac%e o(rl‘“'cﬁ\ﬂ % 56, T9PCH°E the
first enbodi nefwirnes .t hathasee I\pe’rmpriaxem atmae fcdnn}adwmmtthvg: fehee side i s
not covgped w etéleons‘iﬁ'd E Ydh 3¥ enhamlld ?r{%‘i—? BN Pt ifes Yrd he

structure are the sane ations are omtte
connected at the latter stage and also the adhesion

property can be enhanced when solder balls are connected
at the latter stage.
According to the above processes shown in Figs. 2(a)
25 to 4(d), the wiring substrate 10 having positional
information of the present embodiment is manufactured.
Next, the semiconductor device into which the wiring
substrate 10 having positional information of the present
embodiment is incorporated will be explained below
30 referring to Figs. 5(a) - 5(c) in which the manufacturing
processes are shown.
First of all, in the first process shown in Fig.
5(a), die attaching and wire bonding are conducted.
That is, the adhesive 30 made of epoxy resin is
35 coated in the chip (or die) mounting region on the solder
resist layer 13 on the wiring substrate 10. Then, while
a reverse side of the semiconductor chip 31 to be mounted



Figs. 9(a) - 9(c) are plan views showi ng an arrangenent of an exanple of a
sem conduct or device into 5 which the wiring substrate 50, 60 having
positional information of the second enbodiment is incorporated. Fig. 9(a)
is a plan view of the sem conductor devi before resin sealing is
conduct ed, wherein the seniconductor device is viewed froma face on which
the 10 chlp is mounted. Fig. 9(b.) is a plan view of the sem conductor

device after {esip:SEakhRErds Eﬁaéugsedwhmmérsl@a&EeogssbgeadeetehedeVIce
is viewed froma face on which the chip is nounted. Fig. 9(c) is a pl an

vi ew of the s%hﬁ@oﬁ@u@hb?hd%b?c%leﬁhéPéﬁnl§h€°§@ﬁ¢céﬁdﬁ€Fo@°Y5Wa§9vce is

viewed from athaceepicohdedtbhechapl s1aie MREst €d. adhege €bavhBgeni
respectively corres ?C)

ond to the an, vie )
However, as I%ﬂ@nﬁ%gghﬁe%hﬂBeVIEL the §€ﬁ8§+vﬁag§s(gg étg%ﬁ%épﬁ d, these
dramﬁng$ do not nexessarthy semiespdudtdn thép]320aﬁbntbenCnglapersEde of
the substrate j I r i 15,0 S .
pl ati ng Ieader9$| eéﬁgx%gg%fgsgséggg%%éng tﬁ %abﬂ ?ggﬁxrb&hFég ?gﬁglh8
pharacterlst|w10é Bhempdesefit Aunybnough, thﬁ paé ezpesadnfispmathehat shown
in Fig. 6(c), foPBé£t£8§§ t2§a*8£°ﬁ§att99t is, CEROSE nOYh8i e /Alr eagBran
insulating filmsuch € SO rési st |ayer . wever, concerning the
side of the s&Bsf{vare BANAKREh-t he senlconductor Chlp 31 is nounted, being

different fromtherartrpgesBRhesBOVA, | DnFtBe ékbmplélBﬁ@whhenp@&gphery 30
of the substrate i's ngt covered, w t posi ti onal

n
i nformation" P&3éxpBRed Bﬁ?s?ﬁElFﬂngﬁﬁtﬁﬁrFﬁbﬂ gén&ﬁrﬂ@ﬂnt?ﬂ £Ri 85stfond
enbodi ment, pkamhpbgfieanerekpbandPios, f howederpta plpeallitgroprofile in the

peri phery of o] 18 tkpg g 61.

Ther ef or e, ggﬁéﬁ§§g$$g%§ QHE§% %Egﬁﬂ£¥ﬁ?§€ %ﬁbgégnéggugén be provided.
21 In orderStnustanbfy t he explanatlon each wiring substrate 10, 50, 60

havi ng ygosi ti onal HfﬁﬁgaﬁéQE Bioeas EHQQH'ﬂﬁnﬁlgesﬁRb?edtﬁéove has a

structure of two mnrlng | ayers™ and Fa ting | eader “lines (positional 5
i nf or mat i on) 5?6169B6§§H°6u?§iﬂe3éoaPHth?hE?néaﬁngl§8eﬁ2fPBﬁ]§ﬁé189t5|de

However, it spouhdthe Q@&Eﬂnéhﬂésiﬁe39r3§eﬂhelB&QBhlQ?prmBQalhgnlted to
the above specific _enb struc b O course,

the present i hY8hEPon %glﬁofe?gﬁpﬁeﬂofgofﬁggﬁﬁgvﬁgfagéﬁeﬁFF c eﬂBBBFﬁent of
plating | eadethbtnebiMP. aFnolékagphetallicsdpessnbteshowaglopavanguatipl e

| t
than £ oF | "3 SPUES EB:BsUBhATnLOKE" he| RERRYTRER L o BE (NP BRI NG
the mul tiple I8sinydp mﬁrpﬁgds@néctheese@hénﬁlaﬁshg uéaée@nguneéred

(positional inhepmehboR:cEBY ??oﬁrEﬁagﬁngngaﬁelmh?rﬁéht“hhan?rééyﬂfe“hlCh
can not be V|suallg¥reco gni zed. fromthe ou this wiring

substrate havPh§ Bd¥PProndl FHFErHﬁPFGﬁSrstéﬂORﬁtéﬁ EYHS. m?égé?gand 10(b) .
20 Fig. 10(a)systemsestised, howewvet,tbé seursepdtheoindeévideadOb of the

sanme ty. as %h@&nggdghgtgﬁn%g9 %gc& EddEVICE 40 (shown in Figs. 5(c) and

6) of tthe firse the entire face of the chip
mounting side is céuethd ﬁmnhltpeoseas|ﬁQOW95in B3g.Fbgc)25badib) is a

sectional viepwghtihg ggglggggyﬁgogrgegbﬁguéggdof the same type as that of
t he sem conduct or deV|ce 40a, (shown i n_ Fi 8 and 9) of the second

embodi nent. I n thi $hefpés t hBef §e&d8F PR Eh?ﬁ ABBNPIRGOR; BRCekEepBYPHr the
peri pheral popti ¢nai sheoyetdsdewpbbetihersmathegsotdepr 88s38t layer 13

30 on the side opposite to the chip mounting side, that is,
via the Ni/Au layer 28, and reflowing is conducted so
that the solder balls 34 are joined to the pads concerned
(ball mounting). Due to the foregoing, the solder balls
34 can be electrically connected with the semiconductor

35 chips 31 from the pads concerned via the Cu layers formed
on the inner walls of the through-holes 23, wiring

patterns WP on the chip mounting side and bonding wires



In the drawi ng, each of the reference nunerals 70 and 80 is a wiring
substrate having positional information, and this wiring substrate is
conposed of a four layer wiring structure. On each wiring substrate 35 70,
80, plating | eader |line MP (positional in{grmation) is formed on the
internal wiring layer (Cu layer) 24a. In iS third enbodinent, it is

i npossible to - - - 22 visually recognize plating | eader |ine M

(posi tional |@50rnat|on) fromthe outside. Therefore, as a nethod of
discrimnating a profile of plating | eader Iine MP arranged inside the
substrate, for exaMexs, ther wirdng subpstdaten Mfetrodng RIEIEAANRE t he

i nsi de of a py EB‘%‘inat?)io'ﬂeq_%S dqfvfaerdaxb§; A \ildesr i d&ere%dns gycqaagted a met hod
of obserV|ng t e insid product, by breaking gﬁfrodu%P gg that is,
éﬁb . ng

by openi ng thé%&d‘@&@ew%@cm 5§ 3ld oh v SR r3c? D'eader
10 l'ine P is sormRe itheo senieetduditdir @‘evlle:e o hiss pﬁﬂamfe“cy of each

senm conduct or el untin ion efor i t can
provi de the sd %ér‘rl‘ch?ts g‘ss t ('5;sé"%(aedt f? 5%t %néfettthSLsec%%’(f@gébg{d%nt
descri bed bef ahe. CL5 lRyeirhe@rd,) dseremoviete ata@nmen@le + arsl p¥gbindt or

i npossi ble to.qi I YR G t I i ni ng
side of the BCL;% \é(t:equ'%' telcﬁd%f(a!vﬁ(y S 1(‘21[1:n29“"3l é@l t}%g czt(}‘r?vgﬁ |toHr$gI

t echni que, t h@qml@mﬁumocﬁaw ddhn 1§ole\,1@qtr¥elca?l§d\1l’e SARARAGAL HEause
plati ng%@o | eqgler pjl'a'?ﬁnl\ﬁp leh Ry ANGRE U iddiqividlegti ring layer 24a in

this enbodi ment. I'n this connection, in the enbodi nent shown in Fig. 10,
pl ating | eader i n@lms [ & (@rafd&d e IPéai%tVéf% SHMIRP 18y er 24a,

however, in the SARIEANIE 35 téa&ﬁﬂef ldeta m:l&&:cﬁﬁmm:d dyhiad ment,  of
course, it is n?lffbleto arr Iatls% eader I|n 35 eexternal
wiring |ayer Urest ki c?&gqﬁ & FYOH tllﬂa | F%ach

enbodi nent desﬁqra)be(tmito\nfa, P! qxamnlxeormﬂ aB(SGimﬁ@mhmmr desriagpegitfosi ng

t he position enj g%ﬁ{ t QRHﬂt i 4djpackage) on the
W ring %%bst rat e pl egltsel ngcthr}%ge I ne q rovr%dc]%é{ﬁll ]E profil e of
each pl ating Ilébfdgﬁnaﬁm wave diafdet so Jt%d{nqquPeF@w-l ndi vi dual | y

di stingui shed. 35 Howeves(a) tisshoHidhe, nal &F il Jdifi doiductor RS} idednal

|nfornat|on IS not restrlcted tothis specific Vg?odlnent For exanpl e,
"positional i MHIRGEGPLISHPPENT lszf“%d%ﬁt?sde' SLRirdlS or marks. An

exanpl e of t hisemniResiductt deﬁwemrs : waismwn d rtddey.orl whifdlg.thel is a
plan vi gy Show g, a1, YNGR Und oSt M dpdlth s S P S IR i RO !
is viewed from an upper portion of the substrate in the
process shown in Fig. 5(a). Fig. 6(b) is a plan view of
the semiconductor device after resin sealing is
conducted, wherein the semiconductor device is viewed
25 from a face on which the chip is mounted. Fig. 6(c) is a
plan view of the semiconductor device, wherein the
semiconductor device is viewed from a face on which the
balls are mounted. These drawings respectively
correspond to arrangements which are viewed from an upper
30 and a lower portion of the substrate in the process shown
in Fig. 5(c), however, as long as the number of the
solder balls 34 is concerned, these drawings do not
necessarily correspond to them.
As shown in the drawings, concerning the side of the
35 substrate on which the solder balls 34 are joined, with
respect to plating leader line MP used as "positional

information", which is a part of the present invention,



5 fourth enbodi nent of the present invention. In the same manner as that
showmn in Fig. 1 relating to the first enbodinent, Fig. 11 is a viewin
which the wiring substrate 90 having positional information is viewed from
the side on which the chips are nounted. %2 In the drawi ngs, reference
numeral 91 is a region in which the sem conductor el enent is nounted,
reference nuneral 92 is a slit, reference nuneral 93 is a sol der resist

| ayer which is, . tqi | i ysulial i r gk T uner al
94 is a nold g téﬂgg§?%3h¥ﬁa§§£ﬁﬁgﬁéﬁka%ﬁ %%§§€3q1§33ﬁy%%ﬂé?ﬁ%ﬁ%ﬁfﬁﬁl&
section 94 is ¥Hallagiddad idmiswih thehfolse it zasksontayey ntdhe first

enbodi ment . | mdytivierCORMNEEAing hthed @ilRd df Rehd s eV dl) wieldiesent s a
cutting line. Reference rk MQ represents |etter used a

(AL, A2, . D9
20 "posi ti onalthen eI HATIFRP 2 ehdy é.‘t&”é‘rtieff'i S ] 1Sk
inventiop. Letflayes IMQcvefed WECLISithY tstdaus]) wedian 3Ihe '"wositgiqedl ern is
formed in the SE nner, as tha‘_:t Qf ttée pracess in which the above plating
| eader |ine MPH Sorft%%ﬁ.g& P 1 s LRI ioéln,s"'t Y feeder is not 25 shown in
the drawi ng. The aldevexpdurdtred radieve @cosmd iprpialehehaviswimsy ef f ect as
that of the fi [ 1 ' ; : as

Sr‘ﬁ’tcf 2 Ctes%o"tfirﬁ%aﬁﬁqen ﬁ@h% ézé‘!'t{lc}}ﬁ'{dud'%borf’ %&aﬁ%o‘ﬂg o

that of the thir, odi ment  the substrate 1Is fo to our 30
layer wiring sthigdt e SUbStFaics i@ raRadedhdanidla s idedl in the
prlto[) arg byI fﬂﬁmawdnegtegfa&it > e :f]lr@l:&%m%éﬂn@nﬂ %l\fﬁ.r tMd ch ﬁan_
no € VI Sua reco ze om e oucgsli de. FIg. IS a plan Vi ew show ng
an arrangement“%/et’f‘fl'loé1 %’%I W3S ittt enéﬁz‘irﬁd“gogé'} gtFafe i 1foBiRTRe of
the fifth enbddiatait ldne P preefimddigiid @n.sHapd ecdnmmmaseradls t hat

shown in Fig. 1 relating,to the fir -l enbodj nent, kig. 12 is a
Uiew i n wihi oh TRESI g S BRI I0 9 5 SAHG ST e on | s

vi ewed from t mowitdeigoregiicch ltlhe ashishowir dnmdlirg .ed., Bilfifady et gpaiegiomnf
the wiriag su Al j ARty ly i ar i j

dr aw ngi$r omt eﬁlﬁhﬁg%gﬂ%\se[@%% 10 shgj\/\?ﬁ% nﬁgﬁbﬁéngdgﬁﬁio%% ihag’ndal

i nf or mati on ofthife HEHSOM difoHtRE &% adeddd Vsl fsEmigendugtathe wiring

tsEbst riazj e 1?a d]%\ddwt@qsi tI'ﬁﬁ@'pédilel?”i‘;tﬂl%iﬁ?go 1%da§de9: tlaar@rl ?mﬂ]i@/ixﬂﬁa and
e nold gate secti.on i s provided corresponding to a e

seni conduct or & &RSHT ﬁﬁ'bfcﬁré'&\*&r?é’ g \ﬁrﬂefﬁ"%réa g’rorsdﬁdé’d‘ B RFHtor med
into a matri x sehepomiucior Ml enrdrtemomitinyy afedilom Y wai whe ariecirye sane
as thos; of t lof&itrr%tl enbodi nent. Therefore, the explanations are 15
omtted %ere. I'gs. tf(a _‘and 13(b) are plan views show ng an arrangenent
of a wiring subst r &g araingd ypoiana&¥all ngnftdremseanyie asfd uciersidentt centiddi ment
of I tth_e pr'?se'?thid ][%\t%n:dﬁ%réngdﬂdé:@ﬁ &ﬁc’F&_ Jd&%ﬁ?,zisasf&dgﬁl i?igct% Ide1Rlv@ryll S\E H
relating to the fourth enbodj nen S. a are views'in ic
the wiring suf<tSRacEi68a m%%ﬁéﬁ%&nﬁ%q rﬁrﬁﬁq g’h“? P&A%ewed from t he
si de on whi ch ddsemtiliepls are abmertrect iviailif,erienttheoicdse efhedee aM ri ng

substratge 90a,havi.n 5 RO L] P I i sho i n the drawn rom
the w rlﬁﬁg sut?rs}'?eraéﬁogwé’o . sﬁfg\t}\fnn%%fﬁeg %f%a%ﬁ%\r%u#& ‘3{‘035 theOeR]a|d%l Voerz%aci’i on of
the fourth entiddiisemossridldedey iemadd yf obitaus aOpicee wifr ipegusuisst rate 90a
naving POST Ll QR 41Nl mald ol Idi%edl 3 Sy QerfitinARLdr @R R gat e

30 section 9471 s provided correspondiing to all tyre sem conductor el enent
nounti ng regi dfs 01 tHE GRse €Ty g iseiaid NErifed TRt Fhe PaRamPdSshape of

3 x 14. In Fighoka( an Hike let tied S Mpcsd H1RC &L idduad 16010M¥a ks ti on of

t he senj conduct.or el enent unti ng reqgion, . , )
”58 plece of peculiar po 1é¥%n£1 information given to the

semiconductor device 40 from the side on which the balls
are joined. Therefore, it is possible to clearly specify
a position at which the semiconductor device 40 concerned
is located when it is in a sheet state, which is a state
35 in which the wiring substrate 10 is put before it is
divided into each package.
Due to the foregoing, it is possible to clearly



35 and in Fig.
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ctor region. Ot her points of - 25 the structure are the

of the fourth enbodinent. Therefore, the explanations are

Figs. 14(a) - 14(c} are gIaEPV|em5 showi ng an 5 arrangenent

of a semiconductor device info which the wiring substrate
onal information of the seventh enbodi nent is incorporated.

Suckfe LRLCIRAAUN hofdditiod Alas ¢l rfyga dfd@eis a plan

em conduct or device before resin 10 seali’ng i s Conduct ed,

Xn

RASEFHIR IR they vl ing ﬁ%%@%m@%c@%rﬁwwqwcm pis
deAfilde 1is A ddated i e thie Selew0 WHICtedusyiwe after resin

nduct.ed, wherein the nlcond ctor device is viewed fron1a

FHRE IHi D BP9 Sodht 31°4"(‘i:5“?% REFSRP vi ew ofS t he
pbeg idel e Wrterqii:rckhe mﬂ ctmnjucttlmf e le of aifakedife om a

I&ﬁ%ﬁﬁ%% 9 ng %me}rggg‘fu%% 1 he ﬁ\%ge R?]ﬁcm SOQSU%}gdredtecy e é‘ggl ?T OLQF

hhashds, shawnd ”crﬁé r i aa)rt F':Q.S bectnds Mnmd s S8 AN

an arrangenent of exanp a sem conductor device Iinto
25 whi ch the Wanufg SUBATHGE wk@%e@qh eﬁﬁsqnﬁf&mg R drekhari ght h

d Pl sk ﬂépﬂd&@mlrwnerwra@réme,shmnufb Figs. 9(a)
15(a} i.s a plan view of the sem%f uceg]eydewce before resin
éﬁfsﬁﬁg¥ & PIREESER WHfud ék%ﬁ is 30 viewed froma

t he dh phes abmwrd el rd4 gembikhd hernits, aexﬁ]ana/ﬁmnmfaxtélenade

ggvél gge:’?a{;r&p% emdl%lgtﬁn?g{%%ce a%écch I p 6141 él%bermunt ed.

aarqarmednhﬁmtﬁ ﬁqréne;bmmmjcheﬂrt-wxam“aﬂeonq/mea n the

R o QR S0P dan il SN E AP Adsi e snapunt ed.

Tn the sanme manner as ‘that of the sen conduct or

20

25

30

35

information. However, it should be noted that the
arranging form of the mold gate sections 14 is not
limited to the above specific example. An example of the
arranging form of the mold gate sections 14 is shown in
Figs. 7(a) and 7(b).

Figs. 7(a) and 7(b) are plan views showing an
arrangement of a wiring substrate having positional
information of the second embodiment of the present
invention. In the same manner as that shown in Fig. 1
relating to the first embodiment, a wiring substrate 50
shown in Figs. 7(a) and a wiring substrate 60 shown in
Figs. 7(b) having positional information are viewed from
the side on which the chips are mounted.

In the drawings, reference numerals 51 and 61 are
regions in which the semiconductor elements are mounted,
reference numerals 52 and 62 are slits, reference
numerals 53 and 63 are solder resist layers which are
protective films (insulating layers), and reference
numerals 54 and 64 are mold gate sections. On the wiring
substrate 50 having positional information, the mold gate
section 54 is arranged corresponding to each
semiconductor mounting region 51 by one to one.



- -- - 26 device 40d shown in Figs. 14(a) - 14(c), in the sem conductor
devi ce 40e of this enbodinent, plating | eader |ine MP (positional
information) is insulated froma signal line (wring pattern WP) by the
met hod of 5 etchback as shown in Fig. 15(?%' In this connection, although
not shown in the drawi ng, explanations Wi be nade into a process of :
manuf acturing a wiring substrate having positional information on which

plating | eadeqyllne Mg (mﬁ't't;ﬂ@a%mq:ﬂa'g@f Ueralds @it 1l | gHlaAlfl i om ¢ he

signal line (wring patt he “et chback netho (1) In the case of
a substrate ofoREuEkesolodethieeoNSt CioF resPOE IAR SN ONEHSTEATTIR® ci r cui t

pattern (wripg kakepknbs Ifu%%dbe%rm ft%rrm,rﬁ@ dRIbsteEitel 6i0S HaRaied. After
t he sol der resist has been dened Imis stuck on a portion, in

whi ch pl ating P§§Il&é|°nlallnén|@|°r§ﬁ§l§|“gn&lhel F‘}‘?é-d\/\ﬁarﬁ?stseﬁé"ll"ﬁ’éul é‘t éFS rom each

other, s© as G@reneed @ igReForted ihhe 0l -Istipd colrdsPondintg tosol der
20 reS|st I's open to the portion in_which plating solder |line M and si gnal

i ne WP nust lgé'ou@§uI°§t &der pehrdXcis hePesy (1Né‘xt2) BeFLPRS of WeraFhe

conductive |a ecg@d%%ts%%blféfdt elinotﬂaqn%om' %to'n(a'ﬁc‘%fed'\"f/:@h Rl gp1d he
dry filmis pee openi ng ol der, 25 resist on which

plating of N A AGeh§§C5é€ﬁ één&@bF@G FyobFGggﬁﬁ@PQQ%ﬁﬁysﬁm%ﬁ°nﬂﬂﬁ$°§ﬂ(ﬂn ng

I's colnduct ed @mp@ sllmuu&%n@@utsllqn ainid \Mmldqlmmufatlllryg s@ndeshils ne MP and
si gna

t.ed h t he sal d t
open, Léﬂ pl af® r‘i‘é’e§5ll&’é‘r'nﬁ’%ﬁ%l%ﬁsarﬂ'g‘rgéegﬁﬁdo%e Iqoﬁé"e(\%ﬂo é‘r?%[agrﬁesﬁ%eé’lt e
from each othemthyngoﬂdmeslmg the shdserettehing. Finally, the dry f|In1|s
peeled off. In thi §\% ence #n %g?,&,l tll eat l%(%rm tl%n I%% léf ALY & of a

Wi ring substrate h g posi Con 1on |ng SolFer 1ine
MP and si gnal "lpiosd tWenarle zsﬁqrmmlapmédwm@m dacla @thmnact(e:_zjlsmct i ddee of

a substrate ihe i ngyeAkSiond! WA the Sl yeeRiead W WhaAD dnsleat i ng

filmof solde reS|st After a predetern1ned circuit pattern
(wiringtdayer figss G@@?dﬂa\eﬁ’éd shewhodty §#9 -ort wiihéh Rlatiad dfadess diype o
conduct plating @orMedAUntics aC @alced it brafdne fin Phe periphery of

each semiconductor element mounting region 51, 61.
Although feeder SL shown in Fig. 1 is not shown in
the case shown in Fig. 7, in the same manner as that of
20 the first embodiment, the feeder is provided together
with plating leader line MP until the stage before
electrolytic plating of Au is conducted on the boning
pads of the wiring pattern. That is, in this second
embodiment, after electrolytic plating is conducted on
25 the bonding pads of the wiring pattern, portions on the
substrate in which the feeders are formed are punched out
so that the slits 52, 62 are formed and individual
plating leader lines MP are made to be electrically
independent from each other.
30 Fig. 8 is a sectional view of an arrangenient of a
semiconductor device into which the wiring substrate 50,
60 having positional information shown in Figs. 7(a) and
7(b) is incorporated. A different point of the
semiconductor device 40a shown in the drawing from the
35 semiconductor device 40 shown in Fig. 5(c) of the first
embodiment is that the periphery on the chip mounting
face side is not covered with the sealing resin 33.



5 Next, plating of Ni/Au conductive |layer is executed so as to forma

pl ated | ayer of Ni/Au. Then, the dry filmis peeled off. Next, a portion
except for the portion in which plating | eader |ine MP and signal |ine WP
nmust be insul ated from each other, inclyd'%gg_the portion in which 10
plating of Ni/Au has been conducted,” is cOvered with a dry film Then,
etching is conducted again. As the portion in which plating |eader |ine M

and signal |inrg MR BisleLedink ded Hd QeG4 QY Rele itsfuer‘(%tabnfé‘),at ed with the
MP an |1 WP

dry film plating | eader I'ine . si_gnha I ne 15 can be i nsul at ed
from each ot hé&* tdits RF S STEGTRFeF s described above. Finally, the

dry filmis peel ed mQidfs. lgnatyhi-s oy, drle gl 0SS dHowEPlLt e the

manuf acture of a wiri'ng substrate havin ositiqgnal jnformatiaon in which

pl ating sol deRUhaRgeRsn PLsigghf*xaP L8 © P Sg-G CHEd F5VHRS% I Dt her .
Fi gS- 164 a%} t hb&he )y @i\tji@}gsfmm'mea s;va,msfoa@avrﬂr?ﬁgg rﬁ?séi@cﬁ&ﬁaa]f a \r/]viri ng
substrate havi,n osi t.ional. information of the ninth enbodi nent. of the
present i nventlin% .r’qar’flﬁng?.f fé‘(ea)setcémfg &bocﬁ‘nk?‘élste RS %osr}?&mte ’ an
exanpl e, in which FHg .wir(iang ist rugtlare view erfpdded semiceanduwter adalixe

conductive segldQi Wdding Sle%nqrrpg 1S Rn te%q WHdran, idigl ating filmon

the wiring substrate having positional Infornmation. The manufacturing

process of thiSETEASBRIEEA FEVAGS dFfpIidyad fned Retide® ¢ e GFhE i tem
(2) by which @nsiy iiRg moddtledat e Fiavi g Hposis iz:opalan RfikkRIF &he ON Whi ch

plati IngI I ead((a\rﬁelnlii[r%% (t%c%si fi Qr(l%{l aitf&]:,?%r tr{gat i.on%g i S . nsuilqatsced (rom he 4
signal line I%ﬁ nqﬁy)l etf&odt er?é‘tlﬁlcgd ‘ur ed.
The manuf act unibegein retehe@ndiconiue tenb adivieret iisS vaesed ifaldny 4 faceamm as
that of the wiri.n bstrate .of t | ayer W ri tr.yct_ur hown _j n. Fi gs.
3(a) to 4(d). Wlf‘il‘l?g’ 3" erc«?ri‘@e 1%15}0\3%%% ﬁ?g%g% c§r é‘sufe(?%‘t‘%‘ i r%‘(ﬁwcac}fg i ke
conponent s i n thiggsend coamdiciod Feysi.cel,6 wherkdin Tiher sfemrieonshedion ¢

expl anajs ons fs BN jTRARYTRRIUT RY QGRRS drS ngff t?ileehﬁf{aqglsh ver, each
manuf acturi ng process will be brierly explalined as ol lTows. First, the

core substr at @antadonn ThesE @raprg)S iresnestdved Ys Srasnandc &9 fdeused as
base material pIEheRsi iy @OIFREQ . (33 ,areq H)oraird 6qit )t.he pelerexybely ate 21
as shown in Fig. 16(b), and the c ctive Jayer .24 i s 10 forned as, shown
5 Bo 16 oy oS e CmRET Sort ey S0 A8 Hadien To i SOSGRF Rtk

devel opnment bythesengirtawe mysslda2Gott hecdssamidiv eorinegpond drndwdtesd on t he
conductiye | ayer 2 i ig. S red r % W ring
patternégvP and pl a:bloﬁi%‘el%%%r Hqﬁeﬁesqffl%d%ﬁhﬁc%&é%%ga&eeg g’r §§)JH \r/%??l%ch are
conposed of p@Ealidars befl ishe dc @vduciained apdrt D s espestf dromed-adsinghown i n

Fig. 17(a). TheuddNa idfey Mi WBekP dsS 'PdiGlk ina3N AW drihafeibn L7 (hichT e
conductive layer 28 is forned by the plating of Ni/Au as shown in Fig.
17(c). After th&larasdeipis [ hhss pee SR VEHE IR s HEWT i SBME T 17(d) .
Next, a porti eamerepds fudratt hopar tiroFigy wiicoh plpatsiing dneader |ine MP and

o A e i S ST A W AR o0
as film such a the solder resist layer 13. However,
concerning the side of the substrate on which the
semiconductor chip 31 is mounted, being different from
the arrangement shown in Fig. 6(b), since the periphery
30 of the substrate is not covered with the sealing resin
33, "positional information" is exposed outside in the
portion concerned.
In this second embodiment, plating leader line MP is
formed into a peculiar profile in the periphery of each
35 semiconductor element mounting region 51, 61. Therefore,
the same effect as that of the first embodiment can be
provided.



25 shown in Fig. 18(a). Then, etching (etchback) is conducted as shown in
Fig. 18(b), and the dry film25a is peeled off as shown in Fig. 18(c).
Figs. 19(a) - 19(c) are views showing a process of manufacturing a

sem conduct or device into which a wiring substrate having positiona

i nformati on manufactured by the manufact uting process shown in Figs. 16 to
18 is incorporated. The process-of manufacturing the sem conductor device

40f of this e”bOdigE“Br %?iEB EEmSﬂQE@ kHeFEQEéaﬁgéﬁb toeé%ﬁcgirhﬁaah?nsane

as the process 35 manut acturin sem cohduct or éV|ce
Fig. 5. Therefobstrakg &Rpl ARat FBnBavinghpofdkipaetuinfigrpRsdessofi|| be

omtted here. each_embgalmeﬁtgées@QiBédaagoaa(Hhsaéesﬁgﬁbtﬁﬂé|OE'QW@ show ng
a cross-secti onaI structure of sem éOT ﬁt or eVI ce into Whl ch Wi ri ng
n

substrate havVhgip8si FyﬁﬁalapﬂfB}ﬁﬁﬁp REBAGFaltBrEdMBy (PRELFERDALCt uri ng
processEﬁhomnlhﬂofhgﬁloﬁ)lﬁta)ekpoéBGCbutSldéCprﬁhatEdheEIganZBéaﬁeES a

Vi ew show ng cro sec |o al s yre o cond ct.or . device 40f of
t he sane typegﬁgm ﬁg? éenb uEfo%§d85°8§Sst &R ﬁﬁ tﬁaﬁi he 10(a)
that is, Fig. pzeeaptlsnaentemnshemnng aimdtedose- sbet aboak speqcﬁmce of the

sem conduct of efiE¥heRedQl off chBCehkngaB- b ghnbhe eaLkheech pemBUNLLRY face

is covered wt e sealing resin g vi ew show
Cross- sectlonéhesPFGé?DFelBVePﬁé°§eﬁﬁcﬁﬁ uéﬂ@#tﬁévF@ethégaEPV?he sane type

as thaty oof th@pééﬂfﬁ@“éﬂﬁb@&méﬁtdéflﬁ@aﬂ@ﬁgsmeﬂﬂeknlEhﬁs 4e(b), that is,
Fig. 20(b) is a V|eM/shomnngFa Cross- SECtIgEﬁ Fstr cture of _the

seni conduct or devi EBY48¥2BPLBheltypE PRSSA Re2EAPFr @ BHA5IREENtI ng face
except for theaperi pheiygi steageued wht hibha aagérag tﬁelhuaBerZBfln each

enbodi nent des ed_ahqve he bal | QLALn ce.an hi p
nmounting face, gpogi ?o§§¥ 1ﬁ$3r§a%lonoﬁﬁv ?rﬁg F@éﬂgFe? %g ﬁg glﬁetters
M) is given. khbwevbnlldsupamGDBOdleaEhytheencaaethé sbepmuétlpﬂainlof t he
present; g nven&ager blirhg SEEEBS&:G?E thak giawﬁg Eeaagkom%fagnfor"at' on is

given to at t one e Sl fhe wi As expl ai ned above,
according to (H@SﬁFé§§ﬂi LAYermAbAON) t MAY BBSéFﬁPégﬁé aﬂléﬁlynFQEHaEack t he

result of falwuf@n@nahyérSWh@cbheaﬁaﬁaiaBEUthGammyceééoganéaeEesﬁre t he
efficiency Oft glggagl gal amp?e hlghh%seggggggdsubstrate having
positional information is shown in Figs. 10(a) and 10(b).
20 Fig. 10(a) is a sectional view of the semiconductor
device 40b of the same type as that of the semiconductor
device 40 (shown in Figs. 5(c) and 6) of the first
embodiment. In this type, the entire face of the chip
mounting side is covered with the sealing resin 33. Figqg.
25 10(b) is a sectional view of the semiconductor device 40c
of the same type as that of the semiconductor device 40a
(shown in Figs. 8 and 9) of the second embodiment. 1In
this type, the face of the chip mounting side except for
the peripheral portion is covered with the sealing resin
30 33. -

In the drawing, each of the reference numerals 70
and 80 is a wiring substrate having positional
information, and this wiring substrate is composed of a
four layer wiring structure. On each wiring substrate

35 70, 80, plating leader line MP (positional information)
is formed on the internal wiring layer (Cu layer) 24a.

In this third embodiment, it is impossible to



CLAIM1. Awring board for a sem conductor package conprising: a base
substrate having first and second 5 surfaces; a wring |ayer consisting of
necessary wiring patterns forned on at | east one of the first and second
surfaces; a plurality of sem conductor el,grent 10 nounting areas formed on
the surface of the base substrate dn’wﬁig% the wiring layer is forned; and
I ndi vi dual patterns as position information provided for the respective

sem Conductorvfé@gggt L84k D 25 €281 n§ NEe b AEL Vi g1 M?ai%ééﬂﬁigﬁﬂng a 15

particul ar shape the respectlve sefm conductor elenent nounting area. 2.
A wiring board¥nfRrmatienttfrem Ehai avtsidper eTheratoradeasupsterbedi Sfnmade

of resin, suchigerBliffeiNg EPPXYFILEI Hf PLaPOhyi Dbd@efeSiRe QP Ceramc, on
whi ch 20 netal patterns as osktlon |nfornatton can bf forged. 3. Awring
board as set FBFERIEH PSP 1DGNERRFRERFR. | HOT vPHREP1Bat FRERE 48 position
i nf or matsi on apLod DAEE da Ofle PROEHE POET Bbs & LPLRGSLRE 1heid§soegaiyeoduc}_; byh
sem conduct or_ el enen unting areas. 25 4. A wrin ard_as t forth in
claim1l, mher%?ﬂn?h%£i%g{%YEUal§55€$%¥hstggr%oiftPﬁﬁvfﬁ?%rﬁaT?gﬁogr8Eforned
as parts of tdlesexrvimg paetenssdefof he produgt|hyebreskimgwihengrbdact as
set forth in §$@%n1gha@hggeig 30-Lhenknghyi dyalpatterns as position

of°the W ring [ayer &

i nformation re exposed outsrde. 6. A wiring board as
set forth in clai MeSoRRERrRei Bot heis nBhiTduambedinerhs Bs2pbRIt Lopder

i nf or matyi on of 1 hlenmi {& NPoLAYET iALE SONEERTi Nt PracPIot eqttNe | ayer. 35 7.
A wring board as set forth in claim1 mherelgﬁéhe I ndi vi dual gatterns as
posi tion i nf oPHEFPEATAr et pPath ngePLEoRIUF FRE S WATRR CBAUBEIAE eBeSLO%s i ng

when an - -TRérefbdee} rohysi thprat empod smenvdoahegroBidé vhei sgmboard as
oo " ELPRELY adVEPELD HEe kBB DicRaPBRb i Ren
described before.

15 Further, even in the case where it is difficult or
impossible to give positional information to a face on
the ball joining side of the BGA, the pitch of which is
fine, as in the conventional technique, the present
embodiment can solve the above problems because plating

20 leader line MP is arranged on the internal wiring layer
24a in this embodiment.

In this connection, in the embodiment shown in Fig.
10, plating leader line MP is arranged on the internal
wiring layer 24a, however, in the same manner as the

25 first and the second embodiment, of course, it is
possible to arrange plating leader line MP on the
external wiring layer 24 capable of being recognized from
the outside.

In each embodiment described above, as "positional

30 information" for specifying the position of each
semiconductor element mounting region (package) on the
wiring substrate, plating leader line MP is provided
while the profile of each plating leader line MP is
changed so that it can be individually distinguished.

35 However, it should be noted that the form of "positional
information" is not restricted to this specific
embodiment. For example, "positional information" can be



5 9. Awring board for a sem conductor package conprising: a base
substrate having first and second surfaces; at |least two wring | ayers
providing with 10 respective wiring patterns. fornmed on at |east one of the
first and second surfaces via respective hgsglatlng layers; a plurality of
sem conduct or el ement nounting areas defifigd”in any one of the inner wiring
15 | ayers; and individual patterns as position information provided for the

respecti ve sedcxWBi i GLaiE ) STt g A eag, dihand1idli v duals patterns
having a particular shape for the respective senjconductor elenment 20

mounting ar ea." PRELARRFS i iRdhak 230 'seks G1vn i FBm DL wherein the base
substrate is nmade (Ifig".eslimhi§@f'p|13eﬁn Br-liévﬁséhbwﬁ@?%h r&%d’t:(gé?ﬁer?@'d’ﬁ iR deb
resin, or ceramc, on which netal patterns as position information can be
formed. 25 11&2&%&%i%ﬂfﬁﬁ£ﬂ%feﬂ?%ﬁﬁgfﬁﬁ%%F%qp e%Q#Qfm%ﬁkﬁQﬂ?ft

i ndi vi dual patfieerrtsh asnipekindron offidrergdresers e fvamecbron e lmferzs?dnf

regi ons of the.r tJ em.conduct ar. el enent unt i ng areas.

W ring board gnsanse %oér;‘cﬁlalscnrgcqog‘&m ,%r T € ﬁ%@%ﬁ%lﬁ}%%r tterns as
posi tion i nforemddimentcl Jte .| dtlt erss,a ohiavacirervehiarh tthe vikeingl3. A wi ][! ngt
board for a seuyQnduct gﬁﬁ& §H¥§H4 |9 ARG S td & Dayi irs
and second 35%?urfaces;%§)t .eag’?;etvm ercﬁinaél Ilzglkers S%lo"\t/i?fﬁ ng}lvﬁ"{én ﬂ%m
respective wi ity P&t hyghddofhEPs st movwtddthe - - 32 first

and second surfacesnvithd REREGINGE, IMSErANdR0 duday A RlIdAlddgidd in
ooy ot ot U Und R BRI St T nSuntl) Tedertnce'
numeral 92 is a slit, reference numeral 93 is a solder
resist layer which is a protective film (insulating
layer), and reference numeral 94 is a mold gate section.
15 The mode of operation of this mold gate section 94 is the
same as that of the mold gate section 14 in the first
embodiment. In this connection, the dotted line in the
drawing represents a cutting line. Reference mark MO
represents letters (Al, A2, * - ¢+ , D9) used a
20 "positional information which is a characteristic of the
present invention. Letters MQ are formed simultaneously
when the wiring pattern is formed in the same manner as
that of the process in which the above plating leader
line MP is formed. 1In this connection, the feeder is not
25 shown in the drawing.

The above fourth embodiment can provide the same
effect as that of the first and second embodiments.
Further, in the same manner as that of the third
embodiment, when the substrate is formed into a four

30 layer wiring structure, it is possible to solve the
problems caused in the prior art by attaching letters MQ
to the internal wiring layer which can not be visually
recognized from the outside.

Fig. 12 is a plan view showing an arrangement of a

35 wiring substrate having positional information of the
fifth embodiment of the present invention. In the same
manner as that shown in Fig. 1 relating to the first



i ndi vidual patterns as position information provided for the respective
sem conduct or el enent nounting areas, the individual patterns having a
particul ar shape for the respective sem conductor el enent 10 nounting area.
14. Awring board as set forth in claim é% wherein the base substrate is
made of resin, such as BT resin, epoxy T or polyimde resin, or :
ceram c, on which netal patterns as p05|t|on i nformati on can be 15 forned.

15, AW ring BAaLdsasngel tart Aol Bochalaudds nibigiehn chie i pdig dual

patterns as position I nformtion are foamed on erlphera regions of the
respective seﬁﬂbghaaﬁeoﬁoéléﬁﬂﬁngnﬁeﬁ@tngnaﬁeagfozmareonAbm viigiyeBoar d as

set forth in @kém”kﬁé s%@%r%hnwhﬁeh'EHbeﬂE?E B%btﬁbﬁﬁtéa position
information include letters, characters,_ or process ,of

manuf acturing a mnPFﬁﬁeESQFdPBP“§§WP@0HBGCW&FlBQCE&&étrﬁﬁé ﬁpéc &ying

conpri signg: 2§o§thbng1alnﬁbtmgthaneéhawnsuﬁtmh@ a&aweﬁgssabm whiei Ng
patterns on at,l| east OEF 1©t and secong surf c§ a basg .Sub trate
and si mul t aneBa5H) %t &P ﬁ§atﬁd| 4§ PwBaﬁPe Ag-ad)p EV%PSnpoﬁﬁ Pﬁﬁﬁlon
provi ded for despemttien30fseirecdidatt embeldément: Hmendesgrabedsasn t he

surface of {hechasgesubsh abe g0, ehLob. L ULl 184 RSl pL8sTTdnahne

i ndi vi dual erns having a ar Iar shape for t
senlconductorleﬁeﬁﬁﬁtlﬁﬁunppnglaﬁéa121areAP§P@éé§§,agnéeﬁhﬁompﬁdlﬁaéﬁalm

17, whefgin tQ@c%?ohHQMV&guiEOQQHE@rB%r%%s@%%ﬁ&h@ntanQﬁ”%hbon are parts of
the wWiring patterns of the wiring |ayer which ggrlses Si naI | i nes and

pl ating power SEBAEPPAPFEHES: edffenfemOuUntang 5?8& § fdr VREFRCE%Fri si ng:

dlSCOﬂneCtlngaE?SanétbBQnBOW%Em%Hp@h¥o|hnﬁﬁtE&Q”th$e5b3n9| «l 1@gs. 19. A
process as set forth in claim18, wherein the 5 plating power supply lines

are di sconnecPstefr painhe oifghhk bimvstbyecvrki nhebaeke 28. thoseoodss of
manuf acturing.geWei k-89 BRRLAiRENEEM $RBRIEELRE p%ﬁﬁagﬁgléﬁﬁtﬁbﬂge§§e

conprising: formng at least two wiring 'ayer$ I0 providing wt
respecti¥e. wi PPA§EREt PEERS formed on at |east one of first and second

surfaces of a basersyBstnala)viaadr espeGt bve blawl 9iehs kaveing and
arrangement of a wiring substrate having positional
information of the sixth embodiment of the present
invention. 1In the same manner as that shown in Fig. 11
20 relating to the fourth embodiment, Figs. 13(a) and 13(b)
are views in which the wiring substrate 90a having
positional information is viewed from the side on which
the chips are mounted.
Different points of the wiring substrate 90a having
25 positional information shown in the drawing from the
wiring substrate 90 (shown in Fig. 11) having positional
information of the fourth embodiment are described as
follows. On the wiring substrate 90a having positional
information, no slits 92 are provided, and the mold gate
30 section 94 is provided corresponding to all the

semiconductor element mounting regions 91 which are
arranged being formed into a matrix shape of 3 x 14. In
Fig. 13(a), the letters MQ are located at a corner
position of the semiconductor element mounting region,

35 and in Fig. 13(b) the letters MQ are located at a central
position of the semiconductor region. Other points of



form ng individual patterns as position information provided for the
respective sem conduct or 15 el ement nounting areas, the individual patterns
having a particul ar sha & Qi he respective semi conguct or el enent nounting
area. _2J.. A process ag ﬁé Ibzren I ai m 20, wherein the individual
patterns as position i thern: ar e pa t%h@fsgn? the wiring patterns of the
wiring layer which corrg'IqI&Ias S|gnal 14 QIQQ: nd pla

and the process further cor‘rlprl sing: di sconngct I:hg
lines fromthe sidgnal I|nes 1% 2 A process as s
wherein the plating po \8/ | ()
lines by etching backWhgg pP cessapf

devi ce conpri si ng: SQ)ff ormh}éﬁ Mtrl ng ?’&%’mlec

tﬁmq %wteiroﬁsuppl y |i nesI
e IO gtH r SUIOIO y
1 enaty | afane

s-arl di sconnect ed frorﬂ % Beresi I
rq aérarg_?%ha sem conductorltted

gvn_fw{)lecessary Wi ring
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separating respective units of sem conductor devices fromthe substrate. 15
24. A process of manufacturing a wiring board of sem conductor package, the
process conprising: formng at least two wiring layers providing wth
respective wiring patterns formed on at I; st one of first and second
surfaces of a base 20 substrate via respeCtive insulating |ayers; and
form ng individual patterns as position information provided for the

respective sepgGaRduQher sﬁb‘é‘a?{e&h ARt Ng (dneas. gty i ngi wihdual patterns
having a particular shape for the réspective senm conductor el enent 25
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line MP and signal line WP must be 1nsulated from each
other. Next, plating of Ni/Au conductive layer is
conducted. After the completion of Ni/Au plating, the
dry film is peeled off. Next, the opening of solder
25 resist on which plating of Ni/Au has been conducted is
closed by a dry film. Then, etching is conducted again.
In the portion in which plating solder line MP and signal
line WP must be insulated from each other, the solder
resist is open, and plating solder line MP and signal
30 line WP can be insulated from each other by conducting
the above etching. Finally, the dry film is peeled off.
In this way, it is possible to complete the manufacture
of a wiring substrate having positional information in
which plating solder line MP and signal line WP are
35 insulated from each other.
(2) In the case of a substrate, the wiring layer

of which is not coated with an insulating film of solder
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insulated from each other, including the portion in which
10 plating of Ni/Au has been conducted, is covered with a
dry f£ilm. Then, etching is conducted again. As the
portion in which plating leader line MP and signal line
WP must be insulated from each other is not coated with
the dry film, plating leader line MP and signal line WP
15 can be insulated from each other when etching is
conducted as described above. Finally, the dry film is
peeled off. 1In this way, it is possible to complete the
manufacture of a wiring substrate having positional
information in which plating solder line MP and signal
20 line WP are insulated from each other.
Figs. l16(a) to 18(c) are views showing a
manufacturing process of a wiring substrate having
positional information of the ninth embodiment of the
present invention. In Figs. 1l6(a) to 18(c), a case is
25 shown, as an example, in which the wiring structure is
composed of one layer and a conductive section (wiring
layer) is not coated with an insulating film on the
wiring substrate having positional information.
The manufacturing process of this embodiment
30 corresponds to the method of the above item (2) by which
a wiring substrate having positional information, on
which plating leader line MP (positional information) is
insulated from the signal line (wiring pattern WP) by the
etchback method, is manufactured. The manufacturing
35 method of this embodiment is essentially the same as that
of the wiring substrate of two layer wiring structure
shown in Figs. 3(a) to 4(d). Like reference characters
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of the conductive layer 24, are formed as shown in Fig.

17(a). Then, the dry film 25 is stuck as shown in Fig.
17(b).. The conductive layer 28 is formed by the plating
of Ni/Au as shown in Fig. 17(c). After that, the dry
20 film 25 is peeled off as shown in Fig. 17(d). Next, a
portion except for the portion in which plating leader
line MP and signal line WP must be insulated from each
other, including the portion in which plating of Ni/Au
has been conducted, is covered with the dry film 25a as
25 shown in Fig. 18(a). Then, etching (etchback) is
conducted as shown in Fig. 18(b), and the dry film 25a is
peeled off as shown in Fig. 18(c).
Figs. 19(a) - 19(c) are views showing a process of
manufacturing a semiconductor device into which a wiring
30 substrate having positional information manufactured by
the manufacturing process shown in Figs. 16 to 18 is
incorporated. The process .of manufacturing the
semiconductor device 40f of this embodiment, which is
shown in Figs. 19(a) to 19(c), is the same as the process
35 of manufacturing the semiconductor device 40 shown in
Fig. 5. Therefore, the explanations of the manufacturing

process will be omitted here.
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covered with the sealing resin 33. Fig. 20(b) is a view
showing a cross-sectional structure of the semiconductor
device 40g of the same type as that of the semiconductor

15 device 40c shown in Fig. 10(b), that is, Fig. 20(b) is a
view showing a cross-sectional structure of the
semiconductor device 40g of the type in which the entire
chip mounting face except for the periphery is covered
with the sealing resin 33.

20 In each embodiment described above, on both the ball
joining face and the chip mounting face, positional
information (plating leader line MP and letters MQ) is
given. However, as can be clearly seen in the scope of
claim of the present invention, it is sufficient that

25 such positional information is given to at least one face
side of the wiring layer.

As explained above, according to the present
invention, it is possible to quickly feed back the result
of failure analysis to the manufacturing process.

30 Therefore, the efficiency of failure analysis can be
highly enhanced.
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a base substrate having first and second
5 surfaces;

a wiring layer consisting of necessary
wiring patterns formed on at least one of the first and
second surfaces;

a plurality of semiconductor element

10 mounting areas formed on the surface of the base
substrate on which the wiring layer is formed; and

individual patterns as position
information provided for the respective semiconductor
element mounting areas, the individual patterns having a

15 particular shape for the respective semiconductor element
mounting area.

2. A wiring board as set forth in claim 1, wherein
the base substrate is made of resin, such as BT resin,
epoxy resin, or polyimide resin, or ceramic, on which

20 metal patterns as position information can be formed.

3. A wiring board as set forth in claim 1, wherein
the individual patterns as position information are
formed on peripheral regions of the respective
semiconductor element mounting areas.

25 4. A wiring board as set forth in claim 1, wherein
the individual patterns as position information are
formed as parts of the wiring patterns of the wiring
layer.

5. A wiring board as set forth in claim 4, wherein

30 the individual patterns as position information of the
wiring layer are exposed outside.

6. A wiring board as set forth in claim 4, wherein
the individual patterns as position information of the
wiring layer are covered with a protective layer.

35 7. A wiring board as set forth in claim 1, wherein
the individual patterns as position information are
plating leader lines which can be used as wiring when an
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()- 10%M& () - respective wiring patterns formed on at least one of the
first and second surfaces via respective insulating
layers;

a plurality of semiconductor element
mounting areas defined in any one of the inner wiring

15 layers; and

individual patterns as position
information provided for the respective semiconductor
element mounting areas, the individual patterns having a
particular shape for the respective semiconductor element

20 mounting area.

10. A wiring board as set forth in claim 9, wherein
the base substrate is made of resin, such as BT resin,
epoxy resin, or polyimide resin, or ceramic, on which
metal patterns as position information can be formed.

25 11. A wiring board as set forth in claim 9, wherein
the individual patterns as position information are
formed on peripheral regions of the respective
semiconductor element mounting areas.

12. A wiring board as set forth in claim 9, wherein

30 the individual patterns as position information include
letters, characters or the like.

13. A wiring board for a semiconductor package
comprising:

a base substrate having first and second

35 surfaces;

at least two wiring layers providing with
respective wiring patterns formed on at least one of the
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a plurality of semiconductor element
mounting areas defined in the uppermost wiring layers;
5 and
individual patterns as position
information provided for the respective semiconductor
element mounting areas, the individual patterns having a
particular shape for the respective semiconductor element

10 mounting area.

14, A wiring board as set forth in claim 13,
wherein the base substrate is made of resin, such as BT
resin, epoxy resin, or polyimide resin, or ceramic, on
which metal patterns as position information can be

15 formed.

15. A wiring board as set forth in claim 13,
wherein the individual patterns as position information
are formed on peripheral regions of the respective
semiconductor element mounting areas.

20 16. A wiring board as set forth in claim 13,
wherein the individual patterns as position information
include letters, characters or the like.

17. A process of manufacturing a wiring board of
semiconductor package, the process comprising:

25 forming a wiring layer consisting of
necessary wiring patterns on at least one of first and
second surfaces of a base substrate; and

simultaneously forming individual patterns
as position information provided for respective

30 semiconductor element mounting areas on the surface of
the base substrate on which the wiring layer is formed,
the individual patterns having a particular shape for the
respective semiconductor element mounting area.

18. A process as set forth in claim 17, wherein the

35 individual patterns as position information are parts of
the wiring patterns of the wiring layer which comprises
signal lines and plating power supply lines; and the

&
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substrate via respectlve lnsulatlng layers; and
forming individual patterns as position
information provided for the respective semiconductor

15 element mounting areas, the individual patterns having a
particular shape for the respective semiconductor element
mounting area.

21. A process as set forth in claim 20, wherein the
individual patterns as position information are parts of

20 the wiring patterns of the wiring layer which comprises
signal lines and plating power supply lines; and the
process further comprising:

disconnecting the plating power supply
lines from the signal lines.

25 22. A process as set forth in claim 21, wherein the
plating power supply lines are disconnected from the
signal lines by etching back.

23. A process of manufacturing a semiconductor
device comprising:

30 forming a wiring layer consisting of
necessary wiring patterns on at least one of first and
second surfaces of a base substrate;

simultaneously forming individual patterns
as position information provided for respective

35 semiconductor element mounting areas on the surface of
the base substrate on which the wiring layer is formed,

the individual patterns having a particular shape for the
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5 the semiconductor chips to the wiring pattern with
bonding wires;
sealing the semiconductor chips and the
bonding wires;
adhering external connecting terminals on
10 the opposite surface of the substrate on which the
individual patterns as position information are provided;
and
separating respective units of
semiconductor devices from the substrate.
15 24. A process of manufacturing a wiring board of
semiconductor package, the process comprising:
forming at least two wiring layers
providing with respective wiring patterns formed on at
least one of first and second surfaces of a base
20 substrate via respective insulating layers; and
forming individual patterns as position
information provided for the respective semiconductor
element mounting areas, the individual patterns having a
particular shape for the respective semiconductor element
25 mounting area;
mounting a plurality of semiconductor
chips each having electrodes on the substrate;
electrically connecting the electrodes of
the semiconductor chips to the wiring pattern with
30 bonding wires; _
sealing the semiconductor chips and the
bonding wires;
adhering external connecting terminals on
the opposite surface of the substrate on which the
35 individual patterns as position information are provided;
and

separating respective units of
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semiconductor devices from the substrate.



