-1 24 OCT 2005 W RI NG SUBSTRATE HAVI NG PCSI TI ON | NFORMATI ON BACKGROUND OF
THE INVENTION 5 1. Field of the Invention The present invention generally
relates to a manufacturing technique for a wiring substrate on which a

sem conductor chip is mounted. Particularly, this invention relates to
"sem conduct or-chi p-nmounting” wiring 16 slubstrate having position
informati on and a sem conductor device using the sane whe4adQTIHOEUr e

anal ysi s can be effectlvel conducted mhen a defect occurs in the wiring
substrate or the sd¥ g2y P T RA PPRE T Qb INFORMATIHOeNt i on al so
relates to a process for 15 nanufacturlng such a sem conduct or - chi p- nmount i ng
W ring substrate and a sem conductor device using the sane. 2. Description
of the Related art Recently, there has been a demand for reducing the
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This invention also relates to a process for

‘.:h'

15 manufacturing such a semiconductor-chip-mounting wiring

substrate and a semiconductor device using the same.
2. Description of the Related art
Recently, there has been a demand for reducing

the weight and thickness of a wiring substrate so that a

20 BGA (Ball Grid Array) semiconductor chip, the size of
which is reduced and the number of pins of which is
increased, can be mounted on the wiring substrate.
Therefore, a plastic type wiring substrate, in which
glass-epoxy resin composite boards are laminated, 1is

25 widely used for the wiring substrate. This plastic type
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.



24 OCT 2005 1In general, the manufacturing process of this sem conductor
device includes: a process of die attaching for nmounting sem conductor
chips on the substrate; a process of wire bonding for electrically
connecting 5 el ectrodes of each sem conductor chip with a wiring pattern on
the substrate; a process of nolding for- 8ealing the sem conductor chips and
wires with sealing resin; a process of ball mounting for Mdﬂ(i‘a‘clmﬁg
external connecting termnals such as solder balls with a 10 gtrate face

on a side opposite to tHe FFHF dhr whie AR REAS R LOAIREPSRSERPPs
nmount ed; and s&bnmﬂdddlg:tcﬂd’ abesitcé ofncutdeng & hersubstratedist atpachag@s

(sem conductcjlzr devi Cancer ni n&i e met hod of H‘D| di gg t?er_e are
provi ded an invdi \ﬂodﬁé %Iscﬁr?fgc?l?'l i lﬁl%l%l?na sSBBREGREEA for each
sem conduct orprcqums arnd val hatlednd ypg fmtdehgctmcn\m.tp oohdenging conduct ed

for a pgur aI| SCEaS[ %@ tuag:&g)rs&%gn (]:tg{_ %EgIWLBﬁCSnM%‘ IE‘her eis a

t endency towar ypé romt ewpoi At "0 hanci ng t he
ef ficiency ofpatzmmsmrtﬂhmgskaomk’a&ge alpbr¢¢lesse¢rfcmnd;ld¢ngr fdevi ce

manuf act ur ed“@aab J]trh;t %H@@&?ﬁé‘@%@n&? c‘g}g?é %n&"x@ﬂ‘@& edicht §eB§Eh§r mance,

price and re y are i npor ecause the sem conddct or
devi ce has bees g yronesy edoahll BPouRLithefor heoraAr ABgurkhgrdavi ce

has been hi gfao\ﬁnéiecvlq{gop@éh{mlyucﬂhss p@&i@éftﬁx@&@l@fw&l@ﬁ gem conduct or
device is greatly enhanced and the price is great reduced. Si nce t he

perfor Mnce &P riale afraé%t%‘bﬂl%h‘éle %%P%I%’s‘é?l’ﬁédg%%o%del ANoA&FDt o

enhance the reld a;l@n{llddmd&&dﬁ ¢ 151 YT ¥ré RO H Bed ; t@nauac&hytmgduct failure
analysis at a hi t echni cal Ievyej;n Accor di n$ to_the EE or art, for
UBt oF |

exanpl e, faﬂrﬁ’i’:ée Usi 5 tHn BUPRETILT I BUEC RFTEPIBRe el ectrical
characteri st i(Gesvialamiictod deoimd pt edCdocerBbngatheseatboddactt or devi ce

1o1ch has o ngad e sl St £ ol 0,1 58, T URkep: OSSR Bl e T e
15 which molding is conducted for each semiconductor chip
and a batch type molding in which molding is conducted
for a plurality of semiconductor chips all at once.
Recently, there is a tendency toward the batch type
molding from the viewpoint of enhancing the efficiency of
20 assembling a package.

If the semiconductor device manufactured by
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 1s very important to quickly conduct failure analysis
at a high technical level.

According to the prior art, for example,
failure analysis i1s 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 1is sorted sc as to determine



- 3 24 OCT 2005 whether it is a non-defective product or it is a defective
product. Wien a defective product is found, it 1is subjected to the failure
anal ysis, so that the cause of the failure can be found. On the other hand,
a non 5 defective product is subjected to nmounting, and a delivery
inspection is made to find whether it is & non- defective product or it is a
defective product. Wien the sem conductor device is a nor2dd@C8c200e
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1 the defective semiconductor device is recalled and

subjected to failure analysis in the same manner so0 as to
find the cause of the failure.
However, the following problems may be
encountered in the aforementioned conventional method of
20 failure analysis for analyzing a failure of a
semiconductor device. In the case where a problem is
found in a semiconductor device by a delivery inspecticon
conducted after the product has been assembled (after it
hhas been divided into each package), it is impossible to
25 clearly specify a position of the semiconductor device at
which the package (semiconductor device) was located on a
sheet which 1s 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 1in 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



sheet state so that each package position can be - 4 24 OCT 2005 specified
after the conpletion of assenbling a product. However, this work is very
conplicated and takes a long tine. Therefore, fromthe viewpoi nt of
enhancing the efficiency of a failure analysis, it is not 5 necessarily
preferable to conduct marking and make suth~a reproducing experinent.
Further, even if the above reproducing experinent is nmaded OQCTi2008onet i nmes

difficult to nake sure of th osition of each_package. As described above,
accor di ng tosta?ézldfrlied{ T 9 i%onﬁgeEJa%ré V\ﬁe?gsg%ﬁglﬁgoﬁl BRE“8Eur in the
delivery inspection, iHowesvew} iahidysopiosssbleryocohpaitytsgeaentty the
position of each package (.sem co t devi b Ln sheet
state. There%oa(ri(ee, it k]V\C/)a?ﬂsgii_'rrlf)rrtl)es'si Bﬂgg‘fgfoﬁ%lc ?%/m:‘l\gg% B‘lél% ‘g\?;g%rggult of the
failure anal ysirmana@inkp tive ebhid betayiof prHeebsreAsnaidsnglyiti tswast

| mpossi gl e tq %Q@E&eilt)bgpreé{]éxcék?f&ytgfccrbllf'gué@' rlnét'fﬁi%gné‘héfsfaéke-rgﬁcﬂbgve

pr obl ens may al S0 occur’ i'n the case where a sem conddctor device, which was
once del i ver eRI®INHa Freg ket L imreonest deteer i veveroifntbedakbove sol ve the

above probl engypidad SinPASghd Bnd O t Bk EnRI£OUNL €F HRISHE L1 hBs WAl 6Rjaypicece of
characteristic information is given to each sem conductor chip in the
manuf act ur i ngprces S Sxamft PoF LEHPR OE ot Rr RBGERFR i s disclosed in

Japanese Unexam ned Patmntdeddc Pubbd caibd s, NaccddPi Ay Bo 129884ribecerdi,ng to
e SRy, TP b oS0, BuEr ol oL, TRLKS L obe eBRDLDg: o Bl ecC of
the chip was irmgaiced dm, tite isremot aclwayNgpPpsotiess, tarelaerlyenpenithe

e o reg) on THHAlS SUCTDIE SEah FRok 7 AuAT S eR SenauB a7 ERe ). “BRBept for

a region in vl clag hen sertiennducior. ci Trerefosef oL nedas Hompves ibaecordi ng

ol ihgutagove FEUN AR e S ASSCLADED L IR £ Brd 2380 r &1 D881 B8sCRLP
15 the manufacturing process. Accordingly, it was

impossible to enhance the efficiency of the failure

analysis. The above problems may also occur in the case
where a semiconductor device, which was once delivered to
the market, becomes defective.

20 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 technigue

35 described in JP-A 5-1293B4, since the chip attribute

information is composed of numerals or marks which are

combined with each other, it i1s necessary to provide a



information is conposed of nunerals or marks which are conbined with each
other, it is necessary to provide a 24 OCT 2005 region on the wafer in
which the chip attribute information is witten. Since the space on the
wafer is limted, it is difficult to wite the chip attribute information
on the wafer. Further, this technique 5-d?stlosed in JP-A 5-129384 is

provi ded for discrim natl ng not a package substrate but aZfNﬁCé"rZOOSeparately

fromthe techni que d|s osed n the b ve ot _pu
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termnals (sol to be jolned since a denmand reduci ng the size
and i ncreasi Agtt t@eﬁﬁﬂh?éie cﬁubqﬁmte P&k rdrgaf20- SUMARY OF THE | NVENTI ON

The present | nvention dean develapedhd ot sOh¥Equé h@iaboyeenr ebl eme of the
prior art. IS an ol:gI ect qf. the present i nvention toFgrow de. a wiring

substrate ha\?tbﬁ’éfepéﬁtt TondY 3 SRR ont © at 25PARE hBHE oF O nBRF 48€ar fng t he
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characterized i.n_ that td eresults | ur e anal SISC Ie kly fed
back t%(?t he WRAUTES 1 it ng prcon sesC%%n? ha‘_’t‘fjt he et i e e% g ng tBal ?’ér%r

anal ysi s canwhec@nhance@oﬁﬁ:eﬁtdmrmmgsicbetm preskenthe nvkmpl oA, there is
provided a wyringpard for a sem conductor package conprising: a base
~substrate haV| ng fal rst and second surfaces; a wiring |ayer consisting of
necessary wiring pattéiQvever met e Ging cbettivhe BEthad, f thereand ldecond 35

surfaces; a pluralddae ofn SEMOPNAUCLOT; FASIBNE1 DUy AGte the chip

15 attribute information because the space is limited
depending upon an arrangement and an arrangement pitch of
external terminals (solder balls) to be joined since a
demand for reducing the size 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



areas fornmed on the surface of the base substrate on which the wiring |ayer
is formed; and individual 24 OCT 2005 patterns, as position information,
provided for the respective sen conductor el enment nounting areas, the

i ndi vi dual patterns having a particular shape for the respective

sem conduct or el enent nounting area. 5 Thie base substrate is made of resin,
such as BT resin, epoxy resin, or polyimde resin, or ceraO€T 2005 whi ch
netal patterns a

srposition i nformatjon can be forned hg i ndj vi dual

pat terns as FOGHATOIT 1 oA OIP rHy: B bt Rd BFOBEIFPEPEI SPEgi ons of the
respective 1Qesedcaonalcicri edredmtonmmeldnag: ateast iddearads yi dhal patterns
as position i.nfarmation be f d as_parts. of _the Wi patterns of
the wiring IéﬂéiVLdaéﬁré?%%%ﬁﬁﬁ(ﬁég%%ﬁr%,p%&éfﬁ%i ?o%h? %ogﬁﬁt?éﬁ of the
wiring | ayer raspedie ex posed oulsitde: adreemt seounheng 15réadi vi dual patterns
as position infornmmt] i1dng | y. . COV Lt Ama
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pl ati ng | eaderesliimes A YC he &M heo 1 il Wi e | 1S 1 Mhed afe BRBEEF OPPL i C

plating is copduct ef. Jihe, 20 d.ndi viduals pat & er NSr&snPOsbhi oani pEor mati on may
include letters, characters or the I|iMke. According to another aspect of the
present invéenr@d. t H&re indbiiglii et VR FR P DoRPIL § B9 al nSermasATCt or

package conpii=Si M @HRSE SUhsds Bl M i A 2ond i s strpbd-sesopdisurfaces; at
| east two mnrln%_layers roviding with respective wring $attgrn formed on
at |ek8t oné&dt Ctoﬁ’éiufci':r‘é‘{ SRS MR B FACREE T a respett i vEISPAsul at i ng

| ayers; a pl u=altiddnn =0fasseracioniditctiorf etreendn mownsé nfparedhsadepaned i n any

one of the i ny rthvg rii?f%Tnso IagtegISﬁS an .éhnéjiv\q’i;d}_‘r"f‘l dpgtére‘r ns, as position
i nformation, provi 3Je (%’ E%Ehe respective senico UC¥ or " el enent nount 1 ng
areas, the indivi did ipatiterdshadatrigpmms paas ikes Brighapefdonathenrefpecti ve
Sﬁm conduct or 1l BN, JOUId NG R Pdhe IAELOE A NG 14 StIdinapRt Ber agpect of
the pr§§ent individual patterns as position information of the 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



invention, there is provided a wiring board for a sem conductor package
conprising: a base substrate having 24 OCT 2005 first and second surfaces;
at least two wiring layers providing with respective wiring patterns forned
on at least one of the first and second surfaces via respective insulating
| ayers; a plurality of semiconductor elemént 5 nounting areas defined in
the uppernost wiring layers; and individual patterns, as pb@tﬂimME

i nformation, rovided for the reggective sinlconductor el e nount i ng

areas, the indt5F dudld pReterAsShEIPAGSa 2partrell & OsHapd o atyt‘leésr especti ve
sem conduct orpsbet@ntg dO0tnovaspagtareawiAdaqgr gangetrasft dorhed aspenct of the

present invention ,there tﬁepff%[%geg‘lg 858888538&%%%“ %gta“&»ie%%e%u‘%f I ng
board of semconductor package; € process i'sT'Ag ormng a Wirin
| ayer consi stimgubit18g nkeessar ya\/\piunglpayt efnsemmcandhaetasvtr edensint he
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form ng |nd| VI tterns, as position rimation provi'd
respective semﬁéoh@QEVQdu@lem@hterﬁﬁunﬁsngoanéagn @ﬁfpﬁﬁa§upﬂa0e of t he base

substrate on g?xoom&@ Ebe %é'f‘ sbé?é@&vésséﬁiggﬂdub%é' Bdickiedyal patterns

having a partic shape for the respective sem conductor el ement nounting
area. Accordi®Rpieirgiaredsrthee s8pévideplt patpresentiavili@edtion, there is

provided a processc@f arpanigst 8bngna rd5peenk ¢aNdual 0bndRvitee Wik fthe
Wiri ng, oard as nentioned above. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

is a pldn vi YN A5 Fodel of a structure of a wiring substrate having
positional infornmtdooroindOcoheutthet espedinmedt ok phespnesent invention;

0% 2 e A A 3L and 4 hoptli)esate LaRRRRLLIENG 4
shown in Fig.wirifFy glscaaﬂé aqft@efﬁ(c?nauetgecpaghageV| ehe showesg a 35
process of MyUHACIN L DY B, SR GORAYEEOhgdeYLES EBLGisting of
15 necessary wiring patternc on at least one of the first
and the second surfaces of a base substrate; and
simultaneously forming individual patterns, as position
information provided for respective semiconductor element
mounting areas, on the surface of the base substrate on
20 which the wiring layer is formed, the individual patterns
having a particular shape for the respective
semiconductor 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;



which the wiring substrate shown in Fig. 1 is incorporated; 24 OCT 2005
Figs. 6(a) to 6(c) are plan views showi ng a nodel of an exanple of a
structure of a sem conductor device conposed of the wiring substrate shown
in Fig. 1; Figs. 7(a) and 7(b) are plan views showing a nodel 5 of a
structure of a wiring substrate having positional information of the second
enbodi ment of the present invention; Fig. 8 is a sectiona4 @Cawrsowi ng a
structure of a senm conductor_devjce into which the wiring substrate 10
shown in Fig. 7 i< i%cor bar)at%%;é/ﬁ SRR o B %ﬁl%wbﬁgnavwgﬁgasﬁ%w ng a
nodel of anaexaydrelsd of st rakctugeid @f sensenicerdortdevdeeiceonposed of
the wiring s rate, s i n,.Fi 7. +Fl 0 nd_ 1 ) are sectional
views of a 1?%%tspeofrslecdono%c oérq~ eleJ?nc %%%:éb&sv\%%h&gg%grﬁlgpé bs?f ate having
posi tional infornatigm of(ahendi® (b enbodimem oiewheshpwesgnt hadedtion is
i ncor pot at ed;_ Fi_g. i I ow : e of a

W ring gubstfﬁfé‘ﬁgé%ﬁgﬁﬁ%§?%$2%§rﬁﬁg%?i%ﬁ%ﬁkéﬁ?%gﬁ%¥P%%ZP?%%ﬁgﬁhggbodinent
of the presenmidnnegnitaromt Rike sigrord eppedingrw chowWiagraessdel of a
structure of ;amijding substrate having positional infornmation of the fifth
enbodi nent of the present. 25 invention; Figs. 13(a) and 13(b) are plan

vi ews showi ng a nodél- Dfi% StFIRIRE bfV LW TR RULZt F BE eChaFengt 2

positional iseigrosidantaf ddieisd xitdeenodiienie ofit heg pseseptatenventi on;

30 Fig 14(a) to 14(c). are plan views showi ng a nodel of an exanple of a
struct ipe of %m%"élmlé’o?d%’t g7r stevlirbceor%%%%%e'd of a wiring substrate having

posi tional i nformEtg=on Xofa it heo sieent dr e ngologh neidw of st drel pyesemdbdellnvént i on;
35 Figs. 15( %)n te(%ca]m5p(lce) H e pétarthcvéueﬁlg é%‘oa}’“ Q&nf‘c%&%tor device
composed of the wiring substrate shown in Fig. 7;

Figs. 10(a) and 10(b) are sectional views of a

15 csemiconductor device into which a wiring substrate having
positional information of the third embodiment of the
present invention 1s incorporated;

Fig. 11 is a plan view showing a model of a
structure of a wiring substrate having positional

20 information of the fourth embodiment of the present
invention;

Fig. 12 is a plan view showing a model of a
structure of a wiring substrate having positional
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 l4(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



of an exanple of a structure of a sem conductor device conposed of a wiring
substrate having positional - 9 24 OCT 2005 information of the eighth
enbodi ment of the present invention; Figs. 16(a) to 16(d), 17(a) to 17(d)
and 18(a) to 18(c) are respectively sectional views showing a process 5 of
manufacturing a wring substrate havi ng-p®sitional information of the ninth
enbodi nent; Figs. 19(a) to 19(c) are sectional views show ZgO&€T Miscess of
manuf act uri ng, a_ sem conduct or devicgténto ng _substrate of the

o oh S|
ni nth enbodi ST YT Ror pBF af &l namlﬁ?ﬁéll.“g%?gg %h& POC5F Mr e secti onal

vi ews show ngimverstiaeci ure of a sem conductor device conposed of a wiring

substrate of the ninth e | nent TAl DE I PREEERRED
EMBODI MENTS 15 Finrlgl.ggl]' i{sT‘j’DQ%5 Qf?a%%,g%%m EEP%h g%@ﬁlﬁﬁﬁ% l‘_@% eRF:O of a
Wi ring substridt e haragr posed t dovalyi péot mt&bnvobwst Beoliingt aeplyodiessnt of

t he present i ' S | h I; : ,.8W i S
t aken f?onla%ﬁﬁﬁgééﬁhﬁ%#EéQ?d%xﬁgp%ﬁg €§¥?55255b5?55?8 %SSE?goﬁgging
posi tion i nf oyERLoFE 69N thie preseht tenpoPdbnentRef erence nuneral 11 shows a

region, which willzfg; r \Aﬁéfegot%?é) " arsegheendygt of ; 8,8 MBRL RN NG
region” hereinafter, on Ich a sem conductor chip is nounted, Wwhich is
cut off final3SPGRFT Hak eaRnW 3ehiEbRhdudt DPM2GCREVFERT( PEERSGe)"E@N be nade

The sem condugtidh el efBitng NDUBE £ PG & egE ONge 141 ALR ahbangedriknte a matrix
formof 3 x 3. Further, four groups of this matrix formare arranged,

conti nbBusl y IMFIHRLT D t 8iPal direction. Reference nuneral 12 is a slit
for separating thegroups) (30 afdthi sbpasreéXxséottionRef eLeneeshumdnhal al3 is a
sol der resi st

sliiéﬁyymicﬂ ai§ used gg goprgtgctive filg1gin§ulatL@ nlayer)
to cover a surfaceof The* stBLtTAre 16" aha' tefer 8RER Rindraf Y49 a nol d
gate which i ssulsedrase epotiré ngipont efibodiménth
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 Fig. 1 is an arrangement plan view showing a model
of a wiring substrate having positional information of
the first embodiment of the present invention.
In the example shown in the Fig. 1, the view 1s
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
1s used as a preotective film {insulating layer) to cover

a surface of the substrate 10, and reference numeral 14

Fh

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



35 sealing resin is poured when the package is subjected to nolding. This
nold gate 14 is fornmed in such a nmanner that a predeterm ned portion of the
sol der resist layer - 10 24 OCT 2005 13 is renoved as described | ater, that
is, a predetermned portion in the cross section of the substrate 10 is
opened. This nold gate 14 is defined by- Bregion in which the sol der resist
| ayer 13 is not 5 forned on the chip nounting side of the suQstr&jps 10. As

shown in the drawing, the nold gate 14 is provided in a portion
cor r espondi ngl oi8aéRTgr6dp286f SERE CAREF XS m thédi difs B x 3). In the case

of assenblingspcpackagenedMbeiAgni S nceRdUeted sOR e grprgresppndi ng nine 10
sen conduct or ChIES fromthe nold gate 14 all _at once. Reference nmark M

represents a PrafrhgtPealer S| PREMCHsed TALS BOLFt I96HE Lhrdr b gt Wiy ch i s
aln i_nrportanéI aelk_@gmah %ﬂ whecplr ea@]pt;oiméﬁn_trie@aftmagﬁwnl_ ingd hﬁ)tdr?Wi ng, the
plating Jeader line, t rofi.le o ich i culiar toitself, js
arranged in t%grﬁﬁgiBﬂe§9go?Lé8cW°u§ ﬁPgoﬁdagtBE gi Stouits Hé!Teg$%n 11.
Pl ating | eadesholWhnénMPhiesdusedngs ahei meltiogaeleeatdr dlsytdrevpldetd nigh descri bed
later, which b%r%g&q? o?k@‘gbgggﬁﬁ sky %’Q?H LRgeLer @n%e%a‘wj{y{'gfoo@r&ter ns

oth sides o S

are formed on e su raté.” Fn thi's connection, 1n order
to sinplify thegdeaw g, xt he. W Chnghpatkeensfanesenidtitied ian fackade,

Ref erence mark SL represents a feeder, which electrically connects plating
| eader |ines WPLBENBhéS GPBHPST6F PRethBt FPXTESPANEI Y B)INA th each ot her.

Due 25 fto thesahoy¥enahk¥ebkUERipkt f-emPessi hbedt gatenducta:elactdriytic
plating of Au on the bondlggﬁgggs of the MArlng_pattern s descrjbed |l ater.
a

Feeder SL is fornme@efer/iF sty WPPREFPALEnG Peaddrd iHfdd®. Fdiler SL
is fornmed atusepoaktipdsinianalbshtateacubhi'nghpemnt iieh ashema-ating is
e conduct orS HEUPEE 18 ELE BPFSo T eader BEors r o™ High &tet e, ol ati ng
| eader |ine MPrawinghetbenpéendogt dradevi déneoncdenedafs lel exh nilciathh yis
15 peculiar to itself, 1s arranged in the periphery of each
semiconductor element mounting region 11. Plating leader
line MP is used as a wire for electrolytic plating
described later, which is formed simultaneously when
predetermined wiring patterns are formed on both sides of
20 the substrate. In this connection, in order to simplify
the drawing, the wiring patterns are omitted in Fig. 1.
Reference mark SL represents a feeder, which

electrically 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



i ndependent fromthe plating | eader |lines of other 35 devices. Next,
explanations will be made into a nethod of - 11 24 OCT 2005 nmanufacturing
the wiring substrate 10 having positional information of the present

enbodi mrent. Referring to Figs. 2(a) - 2(d), 3(a) - 3(d), and 4(a) - 4(d)
which are sectional views taken on linelA - A" in Fig. 1 and in 5 which the
manuf acturi ng processes are successively shown, the nethaod @ct 2008

expl ai ned below. In order to sinplify the dr awi n(g t he doubl e layer wiring
structure i sTRERAC HYF 10 Tl ind "o SRS tofa Ly | L |l?’P"{JHégffi"?%’ttb?%ﬁiss shown
in Fig. 10 2a@prrbhene ioF QJh@pf @mﬁm@rﬁa&ﬁs@f il at aaé&ﬂe@hr?@e*lcow ring
substrate 10..on bqth fac pi eces 0] C (o] are

att ached. FoFlgfan%I( ?rs(éﬁ cl taﬁ W g eﬁg(pag) &a}nff%}? aFs

i npr egnat ed sw:t:haomagamuewrseﬁamewdn a]s.rﬁzTHesm' i dscygr elslemn@rlzlS

olyimde resin,.s hat I faces
gf %/he 5gore gégh %hte %ffh%cq;%ﬁn%a O%eastseeszésés Sfﬁoé%gg\?%lfaﬁlgﬁ%?éd and
bonded. In thESmmylod" Mhélglbasgml@tlmewhémlrm&erlm @upperto covep Ly

I ted pl " sty I
choth 15 Uselcad BEETar e S0rd S and CTAD" BHLe B 5 Tade> o "CBory: m e

resin may belbsétieadroas@dmaterial. In the next process shown in Fig. 2(b),
at predeterni nedppegit | ensan tihe tw&qrrsqu&%ésar@mr@dm 2piplate 21
(22), through hol es 23 are formed, for exanple, by neans of a mechani cal

drill .10 n thPé2das&hedpdRdPFGPaHSch & 1RO a{?ﬁﬁ%rp]cﬁt% el t®f obd®- hole 23 to

be forned, wmstwaqugfosl@a&@ tﬂme eChaniicadadld Ids JHidis possédlecto use
CO»2 | aser beans or ? Iaé beans to fo mthe 30 ngjgdete m ned hol es.

In the next pPBEESS ! 92" X @;ttat%e condirct yerd2a5df Cu is
formed on thelenhi,rehﬁa@emf ustelaie aGo[zare aovereith 1 aninainmredmyeed 21 (22)
i ncl uding thelth organic resin such as BT resin, epoxy resin or

15 polyvimide resin, s¢ that the core base plate 21 is
composed. On both faces of the core base plate 21,
pieces of copper {(Cu) foil 22 are laminated and bonded.
In this way, "the glass cloth base material copper
covered laminated plate" is prepared.

20 Instead of the base plate on which glass cloth 1is
used as base material, a tape (TAB) base plate made of
polyimide resin may be used as 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



inner walls of the through-holes 23. This conductive 35 layer 24 is forned
in such a manner that, for exanple, after a thin-filmshaped Cu | ayer has
been formed on the entire face by nmeans of electroless plating of Cu, this
- 12 24 OCT 2005 thin-filmshaped Cu |layer is used as a feeder |ayer, and
a Cu layer is further |am nated on the-tHhi2n—filmshaped Cu |ayer by neans
of electrolytic plating of Cu. In the next process shown i24 6QF 2056d), the 5

phot osensi ti dry InB 25, .which are used ag et chi resist, ar
Phermai 1y st VOki i ribrRutes Cht RRothiT acesd oF Fheceopper soavar aic
| am nat ed pl & echli{é@) on mert:IInerthemi:m)emﬂeldtonethayeh$ne£mltna)seua)pe214 are

formed. Int ro 0 13(a), O.films 25 provided
on both S|de2§ére €§§o§g§§?a§$ gﬁtégﬁg%%%%%él%hgigglg % %%Fch have been
previously patterned tiaecoedi ngreoess psledes eLni Red. weKdng paetern and a

predete m”e%rg%@éééz’?s \Péaé%ﬁgfifrﬁ‘gefs"ﬂﬁ%éﬁ gg' Hgéggaﬁf%‘%@ﬁ'n - That

is, eac ositioned on each travio rays
(U\/) are irrasted til)fe el ik ky Z@tlfl(?]@nwahh uppegsand ankeweetforiEces of

the mark. |n,¢he,dext &P%é&@mﬂahﬂnﬂ_@d QiQie bhe dpy ohi kB 2D on both

sides are subjected to devel opnment, so 20 that patternlng i's conducted on
each dry filrh QTHQPQHﬁRﬁYﬁN%#KEW% conhdteYed) a3 fdFPoRIMPA -t he case where

the dry film 25 isr@ negaidve gfsﬁ’cﬁkﬁeé@sék%wndﬁl\{efi?@”e@(alﬁ tgendycted with a
devel opi.ng s éﬂgéon contaevggg anlg solvent. In the cgse wher e the
dry filth 25 i D HIRFKY ype k?%% st VR BpRERPSPe EBndasted R th an
al kal i devel apingy sﬂieutmaxrks | 16 tiiel exanpt @ Shemnpravibes lgr sutrer nidae
negative type resu&h used. Therefore ortion oseg portlon) of

te

ex
each dry film<sr D PR T %ﬁ%t‘éhphﬁhp tv-°f8 PBFt 30 In the
next process mhowwcermFigd B{ejild orf exbapleg lae@eetthnagMPSLGQddmﬁneﬁ

whil e each pald&rnedsdry fldin 29, d2cRehid Used; 85:8s TRsknblnothictdiase. 2
15 dry film 25, and ultraviolet rays (UV) are irradiated to

each mask 26 from an upper and a lower portion of the
mark.

In the next process shown in Fig. 3(b), the dry
films 25 on both sides are subjected to development, so

20 that patterning is conducted on each dry 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. 1In the case where the dry film 25 is a

25 positive type resist, development is conducted with an
alkali developing solution. In 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 1is included.) in the exposed portion is
removed.

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



which Cu is soluble is used for wet etching.), so that the Cu |aver 24
(Al 't hough not shown in the drawing, the 35 lower Cu foil 22 is included.)
in the exposed portion is renoved. In the next process shown in Fig. 3(d),
the dry film- 13 24 OCT 2005 25 is peeled and renoved. Due to the
foregoing, the predeternined wring pattlerm WP, which is conposed of a
portion of the conductor Iayer (Cu layer) 24, and pl ating 24 #2005 ne M

i ncl udi feed d th 5 f.th trate 21.
[n'"the next  prbcds LIt 110 FETORTS) . BHebbohcre GReSBP Phe CAPe cubstrate
21 on which mm@dyﬂuhmmmaﬁawiEWWg ﬁdtﬁMIMIWQ pabienni¥Pcopbatedgolfeader |ine
R and, ettt Shod Sof AP oAb oS ensLLL YeL T eaSE )| 3400abadp10sber

exanpl e, by Yeans o screen prln on o} e sbl esi’s
13). In the neddgr ocess PS?IOM¢hJCFllgg ﬂ%@@ert&b)s@raeformeél Qtl bagérs 13 on

both fages arsemeeéocbsfedtﬁ@ dd.ght m#f?téhglrmsks 27, which are respectively

patterned by a predeternlne profi are being used That is, each mask
27 is positioned o edth %Qﬁ%kQIQ%%$%tS¢%W@rl&SFlﬁnd4 (8D ¢ r api BP&h rays (UWV)

are irradiat d JdOm AN HPRES r ANshiSs £ L OVET 2 POSE T HR1 Ok eaghcaaalscazvas shown
by arrows in the draw ng., 20 Each mask 27 used in_th process is subjected

to pattermlﬂfﬁﬁﬁx%%hQﬁfﬁ%Pqrﬁ??ﬁ%ﬁ?I%Pofpéab%%ﬂe%%?ﬁ?ﬁealnglggtﬁﬁﬂe pad
Itpget her vm'dt][feIeG&rprSsc,Lm | & ﬂf]rrﬁéte a@oy@ow\sén@gtpaéteémw,’ ipl ablﬁﬂgdl ,eader
i ne an eder t her, congcernin e chip nmountin
2551 060" pat (e ST Sort VA Sctor o FEER P EhAL R &1 1T 2BRELPRe ol d gat o
14 shomn in Htge gbldertﬂ&siundlqy@mess shown in Fig. 4(c), each solder
resist |ayer 13 | Q¥F|Qf%gtfﬁp cg@%tgﬁgwgg hstgndgf%gd tﬁgcg gdgg to the
i

above predeternlne prof i conduct ed mannéer as that
shown in Figre(i®t laiats ikl aevedopi hyces soadexpededi th éldéVeWbpilﬁg

the masks 27, which are respectively patterned by a

15 predetermined profile, are being used. That is, each
mask 27 is positioned on each sclder resist layer 13, and
ultraviolet rays (UV) are irradiated from an upper and a
lower portion of each mask 27 as shown by arrows in the
drawing.

20 Each mask 27 used in this process is subjected to
patterning according to the profile of a predetermined
electrode pad together with the profiles of the above
wiring pattern WP, plating leader line MP and feeder SL.
Further, concerning the mask 27 on the chip mounting

25 side, patterning is conducted according to the profile of
the meld gate 14 shown in Fig. 1.

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,



solution containing an organic solvent (in the case of a negative resist
type), or developing is conducted with a devel oping solution containing an
al kali solvent (in the 35 case of a positive resist type). In the exanple
shown in the drawing, a case of the negatlve resist type is shown.
Therefore, a portion of each sol der resi stt ITayer 13, - 14 24 OCT 2005 which
has been exposed to UM is left. In thls case portions, 124 @QTEshe sol der

resi st Iayer - een renpy and n ive layer (Cu layer) 24
has been exposed:3h g%e X%%%J% mnrln Q g%?%rn WP, plating | eader |ine

MP and feeder SL amd-&ﬁxa)cammmpqgerelwaﬁ,mxmhwnMChhtaeben&dﬁg wiese s¢onnect ed

wth an o eaie of dhe san condueler.ohi pnlsconanectod andea (ead

connected wt SO der external connecti ng ermn ortion from
whi ch the solldererlesidsthdnygen (R3O $Rd, he@nPe 2fovRE éhotfﬁewéﬁllpgrmuntl ng

si de cogposes,,dhe. s, g&ta@cl%g 185408 118 Pr 96es2c8RRENSEN ablga146)

t he conductlve | ayers | | ayer) 24 respectively exposed from sol der
resist | ayer SOIPFHL 6bﬂﬁ“§ﬂﬂ@§1d¥@l%%bTe%@%@l@% 15°8| 6EPPBFFERC YaItdt éfg of

ni ckel (N) whides: eaeh &pr&&@tsé&ﬁlcéﬁa@ét&ﬁkhwem 24nhschedngndsad as a

f eeder |ayer. urther ectrolytic platin onduct ed,. so that
the conduct i V& 4 ﬁ%y% E%eﬁr%af%sb%ﬁF?58P§ CPBRRESF I "Phese Ni/Au
| ayers are f&mmminﬁiﬁruuAtﬁmrﬁdbmuﬁmmmomhpmmthéysoadebereehamcedywhen
bondin? mnre%b ne g&ﬂg@g}fﬁ%@%dtge é@ét ristgggnggg alsgethg ﬁgggglon

y can der t&d "

pr oper e eﬁhanced en sol bal T's are~conne atter
stage. Accor diheg ntcg.d lmtabole. processes shown in Figs. 2(a) 25 to 4(d), the

wiring substrate 1 |§%@f§h&g§lgf& s sREOLMRLien Ofm%BEhp resent embodi ment
0

i s manuf act ur ed. xt, the semcon Uctor device in e W ring
substrate 10 qmﬂw@lp@sultam (G oF 2@ ¥ bn2 Hf FEPREPEEYEAY CERPEEHMEALT s

i ncor por at ed J¥ilde.be-cxpl @i ngpe el o 30 56ELr£188st 8rBi g8pjBLRbd- £B(C) in
whi ch the manuf act uri ng, , , .
electrolytic plating of nickel (Ni) while each conductive
layer (Cu layer) 24 is being used as a feeder layer.
Further, electrolytic plating of Au is conducted, so that
the conductive layers (Ni/Au layer) 28 are respectively
formed. These Ni/Au layers are formed so that the
20 adhesion property can be enhanced when bonding wires are
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 i1s 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



processes are shown. First of all, in the first process showmn in Fig. 5(a),
die attaching and wire bonding are conducted. That is, the adhesive 30 nade
of epoxy resin is 35 coated in the chip (or die) nounting region on the
sol der resist layer 13 on the wiring substrate 10. Then, while a reverse
side of the sem conductor chip 31 to be fBunted - 15 24 OCT 2005 is set
downward, that is, while a face opposite to the side on wid OCE 2#)5el ect r ode
i s formed is.set do war d, seni con u t or 1 is made to adhere to
the ohi b rodft PG FEUTEA st e Snddive o (iH GPRSETERG)® & Rext .t he
sem conduct og ielki pn3¥hdadc tthe (aldca;we:rde?és &rce:n@cecigls:@ttlcyomomne@x ed with
each ot her by, the bondi wre 32 npde of. t.hrough f he exposed from
the sol der ¥g§|§emlc E%f§OLtﬁ t%ﬁéﬁgﬁ tHe %ﬁﬁl%@qgua %%ﬁre
bondi ng) . 10mbnnthing cegneat warh m’net heei hepeavsl e30shoime iattRahindla), only
one semrd conduct or [ {: f a4 j on,

g N%'%ltp el § ! %&%%%c%%lﬁ%hl%?, 13%423&@%&251@%%

however, a plurality sem conduct or chi act uaI

structure. 18ren etlﬁétﬁé%talrlﬁomm WJﬁhFlegFCl’B(Qi)helf Hey g kor@died or

chip 31 and {;hecbandiageWoire a32 a1r& ARG PMd fb;&;t@sécﬁaémg 4:@sin 33 by the
bat ch type nol ding system Thi s seal’i ng work |s conducte such a manner

that while aSRBFEEngCRefd HRYed & ndthdhdvin) WA Nedusstayer
correspondi nggat owtre bbnalinpnafile of the sealing reS| n 33 is used and the
sealing resin is heing.poured into the r cess nglhet rmld gFaIe 14, heat
and pr]gqssure ar e §i \Vgﬁs FRAORCS Y oceds, systemis
used, hovveves(aqf ealrsenet bemindinduthualr Zﬁmp)lxiu Nnigs sucslretmdme;o bees uised. In

the final aﬁg’i %ho%el glxé’ %“15“ ((&)n %I‘Jeverpu%t :Prhtg‘h%tc}rt tf ng are

conduct ed. T Yt 1€®s6 are put ayer 24 via the
pads exposedSEm@npnkiacsohfdehlrp@s|3s1t alrwyaroumed in the actual
structure.
15 In the next process shown in Fig. 5(b), the

semiconductor chip 31 and the bonding wire 32 are sealed
with the sealing resin 33 by the batch type molding
system. This sealing work is conducted in such a manner
that while a molding metallic die (not shown) having a
20 recess corresponding to the final profile of the sealing
resin 33 is used and the sealing resin is being poured
into the recess from the mold gate 14, heat and pressure
are given. In this process, the batch type molding
system is used, however, of course, the individual
25 molding system may be used.
In the final process shown in Fig. 5(c), ball
mounting and cutting are conducted.
That is, the solder balls 34 are put on the Cu layer
24 via the pads exposed from the solder resist layer 13
30 on the side cpposite 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



30 on the side opposite to the chip nounting side, that is, via the N/Au

| ayer 28, and reflowing is conducted so that the solder balls 34 are joined
to the pads concerned (ball nmounting). Due to the foregoing, the sol der
balls 34 can be electrically connected with the sem conductor 35 chips 31
fromthe pads concerned via the Cu layersf ormed on the inner walls of the
t hrough-hol es 23, wiring patterns WP on the chip nounti n®4sQdd 2008 bondi ng
wires - 16 %é OCT 2005 32. Next, the wiring substrate 10 havi ng positional

i nformation i°s*di vided by a dicer into each package together with the
sealing resin 33 orexyokeére [wineidy -sibsthase thatatbhegsposdconduator device

40 is obtained t.t.i ng).. . de i.bed. b L d L tion of the
Cu | ayer 24) Ll(;lsfoﬁrg}r%vlgglgas ﬁili\glf%&nek,pfa%ﬁ%?% i%l{jggl gé grp%?]ﬁg%/P (a portion
of the Cu | ayegedierofwittie thserenhduztoes devd eodObigkenedtinecal FyD ',

separated frqmy Jc%atthgc#@ %Iénﬁgsch&mﬂ@{oéi@@@it@%f@@ heg st%gﬁ%]g Figs. 6(a)-

6(c) are plan views oW ng an arrangenen an _exanp a sem conduct or
devi ce manuf(&&tEHIEd )in e JRUtesRd %Wﬁi nfEpgar StafatBorsiey, ofhat is,

an exanpl e of:na %:%n?lca?@uczt@r devi oot dd 03 dSc g chihbe WhEi BUasuhstrate 10
havi ng positional information shown in Fig. 1 is_incorporated. Fig. 6(a) is
a plan vi ew gRRE demofdu@ dOdevR TPt bietarered8Y At sedli A§ FBSconduct ed,

wherein the ss@ificeorducicr diavicae 46 Vi eyesefr Don Bl §agepanavbichrbie 20 chip
is nou 6ed, and caqrrespo dsC{o n. arrangenment which is viewed from an upper
portioh”of tF&CsBUsiratde iGid8He L Protess LHowh FRVEFGS-5(a). Fig. 6(b) is a

pl an view of therdem.canduct of (adevdaroe plfdrerviess nssealhggans conduct ed,

wherein the 1.CO tor devjce is viewd 2 ich the chip
i s nount ed. %%gl.a%g% g')lé%'lts Oa?d ap aeﬁ}c%/nf%lvé o&t%g%rré{mgg%%%%g%grggg%%e, wherein
the sen condacndrcdeviese iirs Mievetbdedhea $heen ohnwhigh-t Aéa)babls are

mount ed. Thesg dr awiygs FLSRRCIdVAIY1e of a semiconductor device into

15 which the wiring substrate 1¢ having positional
information shown in Fig. 1 is incorporated.

Fig. 6(a) is a plan view of the semiconductor device
before resin sealing is conducted, wherein the
semiconductor device is viewed from a face on which the

20 chip is mounted, and corresponds to an arrangement which
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) 1is 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 Jjoined, with
respect to plating leader line MP used as "positional

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



correspond to arrangenents which are viewed froman upper 30 and a | ower
portion of the substrate in the process shown in Fig. 5(c), however, as

| ong as the nunber of the solder balls 34 is concerned, these drawi ngs do
not necessarily correspond to them As shown in the draw ngs, concerning
the side of the 35 substrate on whichthe solder balls 34 are joined, with
respect to plating |leader line MP used as "positional infZr@atl 205 whic
is a part of the present inyention, - 17 24 2005, "positi onal '

| nf or Mt f on” | EOBXBESRHL ot SPEBAEAPBUGH aR<PPREEI AEERGSRI FAFSHER &1 he

sol der resistitayeitidldg Hblweveuchcanebensajdeherssdetofiayhe d8bstrate on

whi ch the sem conductor chip.31 | uni e iLnc h ntir face is
covered mﬁthq¥% e%%%1i%%n?%gﬁﬁn§3fﬁegg§?%igﬁa?hei% %?ﬁﬁ?FSnp ig%ﬁgﬁ exposed
out side. As exipt asereicabdvetoncebidi g is® nhenwedinginsabsteraketife

(i ncluding t ] £O {C 0.l Leh ot su Late .S
incorpo?ated?éﬁ%%?%% %%gg%géngﬁ¥gogpéf8%%%??83@%3F8t?gé tgﬁ% ZH%PF§1

enmbodi nent andhfdenapeenodisf nahneknesadi Agteheewi ri ng substrate 10, plating

| eader line WP is {oropd intosa.5880¢ RecYLhahgt 0oe2GR heghgn in the
peri phery of each sem conductor el enent nDuntlng region 11,."as shown in
g

Fig. 1, whichFyRstraieq)i bh 1ENeRUGAENtEReSSBATEBABGEPEr dEHLFS340i dIf5nal |y

mounted and HH sh regk oMb St 4t 0l E aBcaPpbRdi¥iguabvsay peBdUGHER1 device
| ati ng | eader |ine sitional  information

40. Thi s pecu]i ar LS used . as.po

to spedPfy a.kﬂékﬁ -0t %%%ﬁtlE%anoﬁgchbFSEIﬁﬁﬁﬁalﬁﬁﬁﬁtﬁﬁ t8Gi on 11 on
the wiring 20ustibsd raf enddufAccoridhggtye eoncesnsugsthetsenncopduetiorg devi ce
40, in the se,where a breakd i.s found_ in_the deliver inspection
Conducted af { B ITe HHgutt Paoryeard L2t80e) BatD8, BEPLYFRE, FhoRRRR L The
case where a 2Xgyivmakdovime i gefophdrafoéretbbk pendootdhascobeehedehnitvered, it

is possible to,yisually.obiaima phechoph Peckhbary, Pasithonal ol Ryl on
given to the sem contductor device
15 on which the semiconductor chip 31 is finally mcunted and
this region is cut off as an individual semiconductor
device 40. This peculiar plating leader line MP is used
as positional information to specify a position of each
semiconductor element mounting region 11 on the wiring
20 substrate 10.

Accordingly, concerning the semiconductor device 40,
in the case where a breakdown is found in the delivery
inspection conducted after the product has been
assembled, or alternatively, in the case where a

25 breakdown is found after the product has been delivered,
it is possible to visually obtain a piece of peculiar
positional information given to the semiconductor device
40 in the case of a failure analysis. In the example
shown in Fig. 6, it is possible to visually obtain a

30 piece of peculiar positional 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 1is
divided into each package.

Due to the foregoing, 1t is possible to clearly



40 in the case of a failure analysis. in the exanple shown in Fig. 6, it is
possible to visually obtain a 30 piece of peculiar positional information
given to the sem conductor device 40 fromthe side on which the balls are
joined. Therefore, it is possible to clearly specify a position at which

t he sem conductor device 40 concerned isl3ocated when it is in a sheet
state, which is a state 35 in which the wiring substrate 240QGT pogs before

it is divided, into each pac e. Due to the foregoing, it is possible to
Clearly - 98 IABOSTSHORT | i0gR-RAGEHER FRE BPOSRHONY viass by &
specific pogidsioniom ¢thetimerwngisgbstbate ankewdetrike themsemmcuatdrctaevi ce
is |located or,the, break s.gca d ecifli r.oC inh the

manuf act uri ngdep‘%b%%sls.g ??&IQE% Bgsglﬁgl 89%8ﬂ88i§@kl ?Sf eggls%ggib%‘t hag result of a
failure analystsificthecransf aot thengaprdeessir itigepefooess .t het &f i ci ency

of failure analysjs gan, b&ubégfﬂgyfs%aﬂg@ﬂ- th'é”[g?eg%rm Wl ke dhe prior art,
it becones u necessary to manual Yy con.uct mar KiI ng such as scratc I ng or
make an 10 ex@eriveht of teprBddefBFEHrynNgTRECERGSe, TAidr@i®remdilsi s can

be executed more; efdectiyel Ya_iiﬁréhﬁn%@?\é@sf bhst pempadinTenten RXRIanat i ons
are made of an exanple in which the nold gate sections 14 are arranged
bei ng formed GHi'Ther befLshapkh8l BR§OThETEs pér PEROMESoM HIRESHTIHg t°

substrate 10 favidD. posbiienal makRiagmatcanasHewewech iinly showlakdeamot ed
that th arrangi ng formof the Holdgit.g secLaF'hons 14 is nat, limted to the
%@ BCPTEREYar

above specifiTRXampes Ah EXRAD § 5§ °F6r m*Gf- YHE mol d gate
sections 14 imshowis i man 20e Fegscu¥éd) mand éflpctEvgdy.7(a) and 7(b) are

T e Tk A BIGETEOL o B8 Sl TG s
manner as thatf sirowexample ginlwREchekhei ngldogehe Becstiomsbddi e, a wiring
substrate 50 ,,ShowLh NLEf 9§ £kAbaandcd W bR SHASE' 38180 town 1 n
15 periphery of the wiring substrate 10 having positional
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
20 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

25 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

30 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. 0On the wiring

35 substrate 50 having positicnal information, the mold gate
section 54 1is arranged correspending to each

semiconductor mounting region 51 by one to one.



Figs. 7(b) having positional information are viewed from the side on which

the chips are nounted. In the drawi ngs, reference nunerals 51 and 61 are 30
regions in which the sem conductor elenments are nounted, reference nunerals
52 and 62 are slits, reference nunerals 53 and 63 are sol der resist |ayers

which are protective films (insulating |8yers), and reference nunerals 54

and 64 are nold crate sections. On the wiring 35 substrat e240CE200T

posi tional informafion, ngbd gatg section 54 is .arranged correspondlng
to each sen1%%%ﬂ% T nﬂ ﬁPl §F6A981 1By 26587 PEEne "C 9199 3£ ocT 2005
Ther ef ore, whesndbhetpdackagehesoassenbledpondlidigngeins coadnditctredharp .t he one

correspondi ng se?%conchtoRunglpon gﬂe pgrQBGe%hggnd %nﬁbh%dgﬂw ng

substrate 60 A p05|t|onaV Phf of rat’Tom, ot Re “rol gate SE¢t'Ghs 64 are 5
arr anged beingoéntn@datntofarmettoshapéecmodésgemalBgct@ongréapsunﬁ t he

matri x- %haDEda£}a§%g%TDkF>§ghgn?orwegnﬂn@‘é pﬁ%‘i@%h‘ %Da%%?%'sg%’ éillgtgd't@ Is

conducted from éa ate section correspon
senlconductorgrchpQSOSiﬂhétaaemmsLyhapddlmd|V|duakbg;one thm&ehOtﬁmnnection,

portions indicated by, dotted S resent cutting lines of th
substrate. RePRFEHER har Rsﬁ/@m& § pf”8 FlﬁBgI &5dEPTARRESHs EF s ea'cﬁbs‘ictlldonal
i nformation” @@t@hseﬁtﬁoﬁhanaﬁbethstt@oOEothéspDh@i&@tsemie@hdmmtdﬂlthe

same nmanner as, that of the 15 f rst own in , the plating
| eader |ine ?% ?%r%%%uﬁ 8° us XUPI g6V|Ega§Ethe& bgﬁery each
sen1cod@uctorcemeaenionnupbrngonegnodlsateélbyAﬁDh@aghlﬁee&em&&reﬁamﬂ1i n

Fig. 1 is not i e.ga S ig. 7, in the same manner as that
of 20 the fl?g?gyﬁ%ogf%%%to t%gefggggtkg rOV|ded together with plating

| eader |ine MP untR¢f@h@n§9a@érl§e¥’lBr és aj éétat-élngt Leapeat lageofsARg jas

conducted on {hesponbng1 Pads-RhtiBE W/hipg Rat bel'cttarze%rll%mlcn dihighesecond
enbodi nent, after electrol¥t|c plating is conducted on t he bondlng pads

of the wiring®PRseRF niNBBRELBAs oRRt RES Same manner as That0s e
15 first embodiment shown in Fig. 1, the plating leader line

is formed into a peculiar profile in the 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 i1s a sectional view of an arrangement of a
semiconductor device into which the wiring substrate 580,
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 1s that the periphery on the chip mounting

face side is not covered with the sealing resin 33.



substrate in which the feeders are fornmed are punched out so that the slits
52, 62 are forned and individual plating |eader Iines MP are made to be
electrically independent fromeach other. 30 Fig. 8 is a sectional view of
an arrangenent of a sem conductor device into which the wiring substrate
50, 60 having positional information shdd#h in Figs. 7(a) and 7(b) is
incorporated. A different point of the sem conductor devi c24 O&T 3668w i n the
drawing fromthe 35 sem conductor device 40 shown in Fig. 5(c) of the first
embodi nent i SR ?%%eBeP?b%E?yoéntgﬁeSEﬁPﬁtHﬁﬁntairﬁgthfgaéé’* 'de i s not
covered with d:helseatiogsreseénoddctted28erd4 OCT 2005 Since other points of
the structure are the sa explLanations _are omtted,here. Figs. 9(a) - 9(c)
S5 anC2hr T adBieAE SoP L

are plan views show %y a rfa RESoPLaR Ex&H5 876 18% &R conduct or
device into & mmgedméhe of rangesabsieabé 50seh@chaducgoposisviiamalinto

i nformati on af, second_enhod;i LS LRCOLRO . Fi.g..: is a plan
vi ew of tst he s%hn%%gn%ﬁ%t%grﬁggi g%gggéfit%rgegpés:’sﬁ éggﬁgﬁg Ellogg“g&%%ué‘t ed, wherein
the sem condutfornaevpeect stivberedofidoanaoflacensn ighilckoripeoredeship is

mounted. Fig. 9(b)pig, a%ﬁé?”ié(i Q‘é‘%ﬁ?fant D€ewSBR £ARAUCHOL HRVICES rAldeRfi JeSi N

sealing is conducted; wherein the sem conductor device is viewed froma
face on whi AEiNee chepitsSadLARediSFrgndocerdiswWaepran Fhéw of the

seni conduct ors &gVt SedubsF eidvibe $en,genduckebnla davieCen Hhvic@watd rom a
face on which the balls are, nounted, These draw ngs .respectively correspond

to thellpl an SRt it eigsed6(aj196( Bf PAndSefcPr 2RoNeEr Otadh® ong as the
nunber of thessoldetdbatds 34visecaneernedsint beae idgawisngsndacreld,
necessarily cqrres ondhéo ér;llemn choncgrni.ng t he siededoff topneas bsteraotne on
whi ch the sol H&rS bal FA° 33°Ar e o fed” WYA Fesfedt BFE%rat™E 1PE&d&” I ne
MP used as "pdsidi onz ¢hiprimtiontitedhi chigs 94c¢hasaet grliast vdeef cfhe
present invention.hn-40g,Se0P aBBIBE! ARethah $HAMILHACBhENRLY |

"positional
15 device is viewed from a face on which the balls are

mounted. These drawings respectively correspond to the
plan views of Figs. 6(a), 6(b) and 6(c). However, as
long as the number of the solder balls 34 is concerned,
these drawings do not necessarily correspond to them.

20 Concerning the side of the substrate on which the
solder balls 34 are joined, with respect to plating
leader line MP used as "positional information", which is
a characteristic of the present invention, in the same
manner as that shown in Fig. 6(c), "positional

25 information" is exposed outside through an insulating
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 0f 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 1is
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 information" is exposed outside through an insulating filmsuch a the
sol der resist |layer 13. However, concerning the side of the substrate on
whi ch the sem conductor chip 31 is nmounted, being different fromthe
arrangenment shown in Fig. 6(b), since the periphery 30 of the substrate is
not covered with the sealing resin 33,-"Yositional information" is exposed
outside in the portion concerned. In this second enbodi ne24 O@ET a0dsg | eader

line MPis fornmed_into a peculiar grofiLe in the periphery of each 35
seni conduct or el enBht OHBEht FAGSFEELOAY 551 6EXPTRBREL B e, SFRE Yake"Sffect as
t hat of the fiusdteabodipntocanobravpngvpdedtiondl 1in2ér@ati200nf I n order

to sinplify the .explanation ach_ wriyng, substrate 1 5 60 havin

posi ti onal irﬁ?ﬁ?&é@%ﬁgkﬁen%agﬁsgﬁ%%ﬁﬁngﬂ?vaeééﬁiBeaggﬂgggrﬁagga¥§F?ucture
of two wiringitayersapads phadi pgatéadetebhdaesl MRebpH®i t(posalt 1Sniadf or mat i on)
are expsed o I 0 h b o] e si.de. r, it
shoul d %e not%%ééﬂgﬁé%%%Pa%¥%s§%?8?§3e§F?gﬁg?sgéo?h%?nfggg Fgﬁtﬁgpgﬁ%gé
specific enbbdimente oputhedewo Hayevew riihgsborlgdt brenoCkdcoiirge thet he
present i nveniion.ds Natehi Mbhedstothe; aboug 10 spechbbectbadizent of
plating | eader lines MP. For exanple, 1t 1S possible to agop a multiple

| ayer wiring tpefinget | af whiehtVaybpEert Her AlFbeErBE tURBi-chOifs CRSE Sifes s
than four, arend amaséed byvéReivel ks kpewnihuibd- up wBkhadovkn this case of
the nultiple 15 Iﬁ%er mnrlngmstruc%u the pl ating_l eader |ines

r )
(posi t t8nal iFATT LT o NEY BRE aP aﬁgéﬁlﬁﬂ fafRtethdrsS {Wring | ayer which
can not be visual |yorescogmred ftohs pbesoulsi de. aAbpexanpuecabliehis W ring

substrate hay{n N positéonglrip%orna&ionhls s?omm in Ekgs. 1g%a nd 10(b).
20 Fig. 10(a) 1205 "CREA PG U el 1 LPhEn L8N SgRAGEY oF PodBYTEETAGE of the
sane type as sthiath ofs tinet skasgohbact bourdesreeldfifishednbyntkRegee13(c) and
6) of the Tirgl . eHReH JBN-ndhb8ls t¥Pen;LNE,E0 LECLLACK, 9L 118 chip

15 layer wiring structure, the plating leader lines
(positional information) may be arranged on an internal
wiring layer which can not be visually recognized from
the outside. An example of this wiring substrate having
positional information is shown in Figs. 10(a) and 10(b).

20 Fig. 10(a) 1is 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. Fig.

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. In
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 1s 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



nmounting side is covered with the sealing resin 33. Fig. 25 10(b) is a
sectional view of the sem conductor device 40c of the sane type as that of
t he sem conduct or device 40a (shown in Figs. 8 and 9) of the second
enbodinent. In this type, the face of the chip nounting side except for

t he peripheral portion is covered with-tB& sealing resin 30 33. In the
drawi ng, each of the reference nunerals 70 and 80 is a w24 O B0 r at e

havi ng positional _ information, and this wiring substrate is ¢conposed of a
four Tayer wWViSHGidth FRARELch REEH WF r}r‘?@d%{lb%%’ﬁ%t%PBSP‘?@)}tBGPagI ating

| eader 1ine NRfxpesitiienalfddi ofn@téotgidée s foierdrone] hesi at gepAbAWGEI Ny

| ayer (Cu layer) 24a. In this third enbodjnent, |t i.s inpossible to - 22
v OCT 2005 AR ATt T i S heaqde (TR8RThE 5

i nformati on) sfmremddie ioisideshd haredof £5e astér nekdwgdlef thesertisi nating a
profile_of plating |leader lin arranged inside the substrat fo
exanpl e5, t heF& Vs raoﬂedte}bocg c?rl\gt%%%e%‘fg%%s%}?%i :hlésf’ﬂ% ?ﬁs?dgrSE(lgtp%gduct
by neans of m¢amayof Runtsher., therehes, priovreeds aprethdddod mebkedvipdig t he
i nside of a py : r eakj he: p , 15, i t he
package. Acc%rbé%%lr%gftltng;yt t?lles%tK‘L%gddé eﬁ%o%l?%%?c%ﬁg?i%%Q?féé%grtp%ogfg?ﬁggl%P IS
formed into @pfeoulthat prsof ile eperineg Pee iphek§gef each sem conduct or

el ement nmounting RegiAking &S efipf &, A kS érﬁ%é&'iﬁ@@@?iﬁ?QEiﬁ?leéQ)éEde t he
same effects as those of %he first and the second enbodi nmen descri bed

bef or el 0 15 FdittfetP dferfdiacthel bz e? \ipRFEL 12T i BrGFFEeciNttB® i npossible to

gi ve positi opalriighcafimdd Ahdi0 ferh 8ESh@ittdhee Pahént OhBLRY: 8hdeegiohhe BGA,
the pitch of ichis fine, as, |Cg t he conventional technique, the present
enbodi nent canSEENE rhé HsovEe b b?'&%é%%%hs%a‘bl%{:‘?YﬁbdeZEh?eﬁa@? line MP

I s arranged @t fiches npiseraadsaMdd nghd afersc 2had | thé hsscendoghbedimehn thi s
connecti on, id%stcr}%b%%b%deif%ejﬁé, shown in Fig.

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 1is
changed so that it can be individually distinguished.

35 However, 1t should be noted that the form of "positional
information" is not restricted to this specific

embodiment. For example, "positional information" can be



10, plating leader Iine MP is arranged on the internal wring |ayer 24a,
however, in the sane manner as the 25 first and the second enbodi nent, of
course, it is possible to arrange plating | eader line MP on the external
wiring |layer 24 capable of being recognized from the outside. In each
enmbodi ment descri bed above, as "positiona3 80 information" for specifying
the position of each sem conductor el enment nounting regi o2 QedtRPe) on the

Wi ring substrate, plating |eader line MP is provided while the profile of
each pl ating FeBERFeri Ae MPNPERLENGAGBATES t hADR PRAERASHET Adidd dual Iy

di stingui shed:p35; tiowexer intérgheubd "besnehednt hat rtige fiar.m of "positional
information" is not.res&iicted tQathis ipe ific enbqodinment. Far anpl e,

"positional infornatfPon*:cin PePi383V15 W5H85 30 S ESEE 5 nifiteral s or
mar ks. An exanptengfstbisratposatviogaboshtabmatli anformatiamn dfn they. 11
Fig. 11.is a plan yi howi n ran n f Wi _ring - Sulstr avi ng
positioﬁal inﬁ%?ﬂ%?i%ﬁgé l?%%QSggonghp%%%%a%ngﬁygg Phe pgzégﬁvagﬁgg%tion.
In the sane mammer as that shown in Fig. 1 relating tto tthe fiimstt

enbodi nent, Fi 1 LS.a ykew i ich t T S t havi ng
posi ti onal ir%%?%%.léﬁtfs*%gém%g ¥?0%1?%E§ gﬁdgﬂgﬁhw%?%hagﬁgé ips are
mounted. 10 |sulbherdraw?hgbaviefepeAdsinomdr anformasigny dgi oniawed vihieh t he

seniconductortﬁée%Fg%r5§ mountedy rehepgnges RUIRLAL .92 is a slit, reference

nuneral 93 is a s resist layer ich is a protective film (insulating
| ayer),l0and ref er ehRetRENBEAY1D4S| sTRIABPACGaRBMEERE 81, 1F5 aTHE Twte ©f

operation of fhisnnphd gahecseatibenrdibsehiieissaslnded, hate ffrdite nol d gate
section 14 in the fLrﬁé .enbod#nent. In this conne%élgg,.the dotted line in
n r

the draw ng Fpres aSchtting | FRESTRBFEr BREET MOS Feidsit s
letters (A, A25ist lapOy wsédhailOa"peosittconak Faflor anisaiathich is a

CharaCteriStifaférgbeangr§§§Q£ehggeﬂhﬁ89alL§ﬁt§Esawgbﬁbqu%g“¥%ction.

si mul t aneously
: 15 The mode of operation cf this mold gate section 94 1is 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 1s 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



when the wiring pattern is fornmed in the sane manner as that of the process
in which the above plating leader line MP is forned. In this connection,
the feeder is not 25 shown in the drawi ng. The above fourth enbodi nent can
provi de the sane effect as that of the first and second enbodi nents.
Further, in the same nanner as that of th&third enbodiment, when the
substrate is fornmed into a four 30 layer wiring structure, 24 OGB2passsi ble to

solve the problens caused. in the prior art by attaching letters M) to the
internal w riHgPPEyBRNWhi EhIcahindt BeVVFY¥uari YRifecbdmi ¥éd f%m t he

outside. Fig.sdstsateploan NaeWnghpvEngianaar iafgerantionl i@ vd=wadd ing
substrate hav'qgﬁpo&itional infgrngtign og,the fifth Engfdinent of the
present inventih. TR $hee sBe" hEHnErCaS ERSt 2ERoWRYTCFig. 1 relating to
the first - 24 24 {XTe200b pemhedi sentheFiwvgrihd isabatyriaew il aMhasihirige

W ring substrate. 10a havin osjtional infor ion_is.viewed fromthe side
on whi ch t he R ps 32 nbﬁﬁ?g ?LEPPfg 8t bB?ﬁﬁs QFaWﬁggwﬁﬁPﬁbtgﬁbstrate 10a
having 5 posiiriomnalsunforasti o0 shbemni int Bégdr Ay hgviimgmpblse t winraIng
substrate 10 (shown_in_Fi hayi iti.onal. _infaqr I: f.ithe first
enbodi nent ar%ﬁpe%%?#b% gg %%%[ 6&59 gﬁggﬁégﬁﬁFiﬁégsgﬁggﬁéggagég}having
positional ifdbkoemsiondnnbhel wising arbspreviedédz aadinke pwslidigatad 10

section 14 | siprouhfeog orgspondingat g-8! brbbheacterinanduet dlorel emu

nnuntin% regions 11 whi are arranged being forned into a matri X shape of

3 x 1410 ot hetePoldt sl df 18 herayidetuFersPEPPRE 184nECad 1thé$€ of the first

enbodi ment . Theieiof@uctbe exphanat nelstang rbgionkt hedwhekd. ar«gs. 13(a)
and 13(b) are plan views showing an arrangenent of a wiring substrate

‘havi ng positi®dnzandedfloehayi 6Arvedt hetei Rt RasKbsdshare 6f the& priesent
et e SRR PROET 88 LR FONNLR €18 skhotlr iagg 0 the
the first embodiment. Therefore, the explanations are
15 omitted here. '
Figs. 13(a) and 13(b) are plan views showing an
arrangement of a wiring substrate having positional
information of the sixth embodiment of the present
invention. In 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



are views in which the wiring substrate 90a having positional information

is viewed fromthe side on which the chips are nounted. Different points of

the wiring substrate 90a having 25 positional information shown in the

drawing fromthe wring substrate 90 (shown in Fig. 11) having positional

information of the fourth enbodi ment areZ2described as follows. On the

W ring substrate 90a having positional information, no sl 4 ©®CP266%

provi ded, and the nold gate 30 section 94 is provi ed corres nding to all

the senicondit® Gite1EnEm Hount? %gs‘?‘%l%%st@gs‘\?\h? htBfe® OHFggnged bei ng

formed into ammidinershaperidrSardd. tid ekpUandB{ans the britees M are

| ocated at a.corner position of the sem conductor elenent nounting region,

35 and in Fi g%rﬁ(b) the letters MQ are located at a central position of

t he sem conduct or miefH Ol’ﬂ.4 Qha :p@(cnt Ssapd pl2b v24wOCTna@00bg the structure

are the_sanme as. those mbodi pent . . Ther, ef Xpl.anati ons

are oni £t ed af{erraélgelgleqt C3L4(%1 exaﬂ?@ Oge p?%ml(\:/?g Cgﬁg d%t}ﬁcg gn%%

arrangenent ofhiarh extenptie ofg osseni corelutdvingeposetional v\mfohrm‘aheow ring

substrate havj anal g0 e h empo S
dﬁ‘%%‘z%éx} érﬁﬁ&mﬁéﬁ@ Irﬁw pé?é{g@& g‘? ghgeg%ms'e Fig.

i ncor por at ed. & Sane  manher as fhat Shown in [ gs.
14(a) is a plamad éf ofhatheskkem condlicidr 8é¥i ce béFdrefidsi A21@)sé&ling is

conducted, whergidh thesen c&@t@éﬁc&%@@otsde\vwwege%w@ agkage on which
t he ChIB is mounted. Fig. b |s a plan view of the sem - conduct or, device
e

4(
af ter si n STy is %‘b‘?’ﬁ‘)‘&fw’:’% %‘%’F%Ph the SeRicoRductsr dg&viee 1Ss

viewed from a fagel araiLhe dde @ﬂﬂl@hi@h 115héfD@H1§dlsFIh©un&.é(iC) FSga plan
vi ew of the se4m conduct or. devjce %z\hehe n the sgm’ con gctor %I ce is
§ baF 1

viewed from a > fHceorft iiith THE GrHLTATRUC T Ph PHRESEnPésRduct or
devi ce 40d ofrdshen preaskeittqg Hrbnmmamedplxakheﬂg}.heahlersémmeoh/&ucw::ohrch is used

as 20 "posi tignalod formLion"s 8 dnsulated 4o acRbopat, ! ige
15 mounted. Fig. 1l4(c) is a plan view of the semiconductor
device, wherein the semiconductor device is viewed from a
face on which the balls are mounted.
In the semiconductor device 40d of the present
embodiment, plating leader line MP, which is used as
20 "positional information", is insulated from a signal line
(wiring pattern WP) by the method of etchback as shown in
Fig. 14(a).
Figs. 15(a) - 15(c) are plan views showing an

arrangement of an example of a semiconductor device into

25 which the wiring substrate having positional information
of the eighth embodiment is incorporated. In the same
manner as that shown in Figs. 9(a) - 9(c), Fig. 15(a) is

a plan view of the semiconductor device before resin
sealing is conducted, wherein the semiconductor device is

30 viewed from a face on which the chip is mounted. Fig.
15(b) is a plan view of the semiconductor device after
resin sealing is conducted, wherein the semiconductor
device 1is viewed from a face on which the chip is
mounted. Fig. 15(c) is a plan view of the semiconductor

35 device, wherein the semiconductor device is viewed from a
face on which the balls are mounted.

In the same manner as that of the semiconductor



(wiring pattern WP) by the nethod of etchback as shown in Fig. 14(a). Figs.
15(a) - 15(c) are plan views show ng an arrangenent of an exanple of a

sem conductor device into 25 which the wiring substrate having positional
information of the eighth enbodinent is incorporated. In the sane manner as
that shown in Figs. 9(a) - 9(c), Fig. 15(& +s a plan view of the

sem conduct or device before resin sealing is conducted, wa¢O0L 2008

sem conduct or device is 30 viewed froma face on which the chip i s nounted.
Fig. 15(b) i%upPahldi 8hPBR theFd&f/icoAdadt or ‘dd¥ilce 1 92 resin sealing

i s conduct ed, sahiesehlut berseal¢eaduckobs daviscenbsdiimeined fp’l@mlalgf ace on
whi ch the Chlg $ nnﬁnted Fi 13( Ian Vi ew af_ t.he ég uctor
RN &

35 devi ce, éngeﬁ?céaaﬁéfdP%égvﬁe F8a$38ﬂédl§r&ﬁ%§ P ™which

the balls areampughed. linethelsaﬂq pannetrnasrhhaty ahet hetderi ednductor - 26

24 OCT 2005 device 40d shown in 14(c), in the sem conduct or
devi ce 40e of€ Y%?%a%ﬁb88|ﬁﬁﬁ?“ bPa??ﬁg %éggéér line MP (positional
information) is in3ulabed éoonecalsngnaﬂthongh(wbmiB@owwtﬂ@rmhMP) by the

o o TnSEAPREk a5 S0oNR-1BoE! 0111508) pabl LOLS, copRREKin sl houat

not shown in expl anat i ons wl a process of
manuf act ur i ngnanwk #¢ Agrsnpserai elhavergspositei daaling poshrdOned on which

pl ating | eader,fpg,MohPasi §hopal pigthatgona%bgn)mn% M@sq f@fseﬁlforr@m the
signal line (wmring pattern W) he étchback neth In the case of

a substlfat e oFHPFBACsBNYetS Fé§P§t3tP§ Esared Al tsérg“él rléfﬂ‘@t dMHYAEP cireuit

pattern (mnrlpgt{@y@er 15yh§§eb§eahbgbqeﬂetagader reS|st |s coated. After
t he solder resist r een hardened, .a drﬁgflln1|s stu portion, in
lin

whi ch plating sol det)1i neRNBRENE2SPgRAI 2 FHESTHBERUSD B HC EP&FEE from each

other, so as t@stspsesatiocavpéni ng of the solder resist. At this tinme, solder
After a predetermined circuit pattern (wiring layer)

15 has kcen formed, solder resist is coated. After the
solder resist has been hardened, a dry film is stuck on a
portion, in which plating solder line MP and signal line
WP must be insulated from each other, so as to close an
opening of the soldexr resist. At this time, solder

20 resist 1s open to the portion in which plating solder
line MP and signal line WP must be insulated 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 cof 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 1s 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



20 resist is open to the portion in which plating solder I|ine MP and signal
line WP nust be insulated fromeach other. Next, plating of N /Au
conductive layer is conducted. After the conpletion of Ni/Au plating, the
dry filmis peeled off. Next, the opening of solder 25 resist on which
plating of N /Au has been conduct ed is-cdised by a dry film Then, etching
is conducted again. In the portion in which plating sol dee4 D(ITEZMS and
signal line WP must be insulated fromeach other, the solder resist is
open, and pl @tTHg Sol der |ine MP and signal 30 |ine WP can be insul ated from
each other by condufténga ;b:h@d@b@memédhcmgcuEtn@hlty,erhh&wdrrynfgl Ilmwa:)peel ed

off. In this way S_possible t corrp ete th nufact W ring
substrate ha\sﬁshsg %%Illtl%lﬁrgé nf ¥ fat8h’ i §° W Sﬁ Iatllsnblnsolcg rf’§7ntol\/P and

signal line WeraheBplasitated Iﬁléhueaa:h obhéed («:2):h| B thrg iaéel-of a

bst t i h I | ati fil
of “sol agr - 2Py et BBt ol I b g p e e i ne Rl Wt
(wiring |ayerjo hzgrmeerpiataddiareporfi Bh/Aon whheh,i thes dyynéddgsamy to
conduct pl ating, ﬂ%d N £ Au, théx€oa£eﬂo)9‘c58nae9&§8fc' e %h@egﬁartﬁlo%t ijng of

Ni / Au conducti v ayer | s executed $o as rma plated | ayer of Ni/Au.
Then, the dry"#idinpkatped| LRRdeF. lkﬁﬁtMPaabérFFéﬁaéxééﬁle fi&r ™MUBE BGrtion in

whi ch plati ngi A fadefed i NeoMPoadd stoaal hha@uM\EnQU%heb% oritnew ateqfilom each
ot her, including the portjion in which 10 Iatlng of, Ni /A
c

u has he
conductdd, | POVEIEP W I A BRy PEPM CPRERCEE hllﬁgcioé’eé&‘?dl‘j’&ttzﬂaagaln

the portion dfy whilh. platemng é@@ﬂ@ﬁg| i Bechhdandegi grgallnl [ n%s WRearust be
i nsul ated fromeach other. i s no

t | ead
| 7ne NP and STUMGIOT | o 4P 56 GHAC DA%, NSOFa ch PEORFLARH GERBF ok et chi ng
i s conduct edvmasngescré betdsabaved Eroal kycht hehdry ibi horti soapeel ed tdf f. I n

this way, it iis pessible, (o, comphet ecbhe, TRAM ASt ULa Qf gaaW Ring sypstrate

havi ng p05| tional
can be insulated from each other when etching is

conducted as described above. Finally, the dry £film is

peeled off. In this way, 1t is possible to complete the

manufacture of a wiring substrate having positional

information in which plating solder line MP and signal
290 line WP are insulated from each other.

Figs. l6(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. l6(a) to 18(c), a case 1is

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 1is 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



information in which plating solder line MP and signal 20 line WP are
insul ated fromeach other. Figs. 16(a) to 18(c) are views show ng a

manuf acturi ng process of a wiring substrate having positional infornmation
of the ninth enbodiment of the present invention. In Figs. 16(a) to 18(c),
a case is 25 shown, as an exanple, in whi€h the wiring structure is
conposed of one layer and a conductive section (wWwring |ayOCT 30080t coated
with an insulating filmon the wri substrate havin osi_tional

" or mat i on. | SHE RART ey APFRGa5FoCeas BPTBRNE aRbad AarR 36 o feshithds to
t he met hod of rthe. abGVEOIEBU1(@hebﬁfwhechSp&cﬂﬁﬁbﬂ@x@dﬁ&b&&b&sh&mimych

posi ti onal |nforn?tign .on ich pl. atlngt e%d%e Iln%ﬁ 2 p03|t| nal

i nformati on) PIOVFASHISLBE PF8ﬁ$Fﬁel§I8H - Fnd f ri 8 Betfern ) by the
et chback met hognuisctanihgcbupedssThe limbef actierfilyg e3p leetledd asf t hi s
enbodi ngnt i s, §§§g?£|ally the sane as that of the wiring substrate of two
| ayer wiring structure shown in Figs. 3(a) to 4(d). Like reference
characters - 28 2Bi0ET,2005 care gsbdtretendilcatnevin ke &dwpondrtad s Fi gs.

2 to 4 and F Eéga}@dtQolgha1h§§eEgﬁebeSB§%Hfb% Rlanakieong 10f each,
manuf act uri ng cess Is omtte her e however each manuf act uri ng pr ocess

will be brieftyrexphahaéasadisarsl fewBedrprsthet Kororabstigteat’d 25 shown

in Fig. 16(a)sh§wnpi§p§£§d $@(bhat ahly caB benusedide hagemaleriisal . Then,
through hol es 23 are forfed on fhe core substrate 21 as’. .shown in Fig

16(b), &nd th%oE%ﬁ@u€§|§E°W8yéP 549lslfécﬁorngéea§o§ﬁ&ﬁﬁ Ve #F@erléﬁc) The

conductive | ayersddjetscaubpeekpdsti@cexpasdee canpmderelgpmeingbyhesi ng the
nduct.ed on the | ayer 24 as

mask 26, that is gtt n is ¢ Ctl%

shown in Fig. i%%d?,'sg ?ha Sa pﬁ?éaépépﬁlﬁédcﬁpﬁﬁﬁg %atter WP and pl ating
| eader |ine 1&oMPu¢tnckuldapngrf@ddes prwnwhncﬁlgrelédmpose@ ahagort i ons  of
t he CO”dUCt'Vﬁ %&¥€érﬁ%neérﬁlk95698a%%e hows LAgFigatih( deagben.ifhe dry

f|In125 is st as s
(including feeder SL), which are composed of portions

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 porticon 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.



17(b). The conductive layer 28 is forned by the plating of N/Au as shown
in Fig. 17(c). After that, the dry 20 film25 is peeled off as shown in Fig.
17(d). Next, a portion except for the portion in which plating | eader |I|ine
MP and signal |ine WP nust be insulated fromeach other, including the
portion in which plating of Ni/Au has-b&é&n-conducted, is covered with the
dry film25a as 25 shown in Fig. 18(a). Then, etching (et2hbdck}00%
conducted as shown in Fig. 18(b and the dry film25a is peeled off as
shown in Fig. 18(¢E)-ISFi jg) g 2R L) 257 €597 RT3 hotii RS aSpPELESs %of
hmamuf acturi n@r@sl%e@e?(lridﬂﬁlorstd&mt?ﬁré %@dal\ﬁg$e§1hll@ori\¢1u¢:ﬂ?r d8vsubstinake

avi ng positiognal infarmation nuf act.ur ed by manuf acturi ng.process
" A AT o o o HiFREEdP

shown in Fi g¥2 18 fo "t i SR PV The %Y%t%é%n% tanGFaetariing t he
sem conduct omaderfiace 14Q@fd d&fy tHhes narbn@hmam‘mg\m:cdmcess shown in Figs. 19(a)

to 19(c e .sane t.he pr.oces manuf acturi ng the sem conduct or
devi ce %10 sh&m % |l§s I’%elr%?o po theedexpl anations of the manufacturing

process wi |l be ormtgt edZOI"(@re is 629116&4 ﬂ@iﬁvﬂrﬁ)@Sa Frgss-20¢ajoand 20(b) are
sectional views, show.ng, ﬁc%ro nffac§ o?téék?{é’%%ﬁ’ff éfnﬁﬂbcggﬂlgcwr

device into ~whi ch W T aV| ng” posi ti onal or ma
manuf act ur ed thyypet hl@ redi U axft Urfien gs gt oeesdu stownc énide g0 bssheya) ino 18(c) is

i ncorporatedg;ki g4 3%%()61) ehsd@ lvg evgaﬁ_yovg@ga)a £& ogswgg‘gtégg@g_n siructure of
t he sem conduct'or device sane_ type as that of the sem conduct or

devi cel 20b sﬁém%-ﬁecpﬁlgmaﬂoeﬁ%rque.%f thfg semiaPnischoyi eaviAewitdd a 10
cross-sectiond 3l utde 6 ofiviite samd comeies ofh devheend0fig ehckhestype in

uhi ch Lhe enLLLe Sl B IR DG [ace 4o, covered Wik g Sgaling (ealn 35
sem conduct oshotdvigce 400 saf- ddve: isarel ts/mﬁmsuztdaacbf othé heemstaobadndiotor 15
dert o 100, SR B8 S e} 862008 LaaPeoll EXA0RE0 2

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.



sem conductor device 40g of the type in which the entire chip nounting face
except for the periphery is covered wth the sealing resin 33. 20 In each
enbodi ment descri bed above, on both the ball joining face and the chip
nmounting face, positional information (plating |eader line MP and letters
M) is given. However, as can be clearly seen in the scope of claimof the
present invention, it is sufficient that 25 such positi onai4 QOfIo2008ti on is
given to at |east one face side of thg wiring |ayer. As expl ai ned 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 &&élﬂﬁghly enhanced. 24 OCT 2005 - 30 -
CLAIMS 1. Awiring board for a sem conductor package conprising: a base

substrate havipg fL&stw@ggngec%% Surfages;_a @%Eg?gn&@gqﬁrcongiﬁging of
necessary wiring patterns Tncluding signal |ines orned:on at Teast one of
the firsto@PLIEEONd surfaces; a plurality of sem conductor el enent

mounting areas fornmed an th&sSurddcerffet hevbase sybstrabgqonsykich the
wiring layer_is formed; and individual patterns provided for the respective

sem conduttbt®ei%ment mounting areas, the individual patterns conprising
pl ati ng | eader |ines whixhwaring peaves gfortshetwhgi ng pattesasy okitireg Wi ring

|l ayer and have-a Rantiaculatishape t SRECLLV ' duct el ement
nount i ng grea Jﬁ?férent ?éon%%t%er S é%égﬁg%gtﬁe %Ed?eggg;.ggﬁgftg%%s of the
sem conduéiBft SEhESCORBURET Ftf Sfrieas. 2. A wiring board as set forth in

claim1, wherein the basepsuhstitat &f Ssdidenalictesi Blesdsh asuididesin,

epoxy  resilyg oo RV LI PR 85 e o  8haMSee OISR 1B AL, DL L QLIS
wiring layer is formed; and

individual patterns provided for the

respective gemiconductor element mount ing areas, the
individual patterns comprising plating leader lines which are
parts of the wiring patterns of the wiring layer and have a
particular schape for the respective semiconductor element
mounting area different from other shapes of the individual
patterns cof the semiconductor element mounting areas.

2. A wiring board as set forth in c¢laim 1, wherein the
base sgubstrate is made of resin, such as BT resin, epoxy
resin, or polyimide resin, or ceramic, on which metal patterns
as positicn 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 regicons of the respective semiconductor element
mounting areas.

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

5. A wiring becard as set forth in c¢laim 1, wherein the
individual patterns as position information of the wiring

layer are covered with a protective layer.



as position information can be forned. 3. Awring board as set forth in
claim1, wherein the individual patterns as position information are forned
on peripheral regions of the respective sem conductor elenent nounting
areas. 4. Awring board as set forth in claiml1, wherein the individual
patterns as position information of the wiring |ayer are exposed outside.
5. Awiring board as set forth in claim1l, wherein the i ridi@Cau2005patterns
as position information of the wiringsqlayer are covered with a protective

| ayer. 24 OCT 2005 - 31 6. Awring board as set forth in claim1, wherein
the individual patter ns can be used as wirings when an electrolytic

| ati t ol dyet
plating is COW%UC ed. b1 o kagagogéﬁ £ Q12 1§ e@hggﬁ ye Q£e9§8¥q§1east o

conpri si ng: ase substrate having first and second suffaces
wiring | ayRisvishiod diBRfRATER  repects veuad i ngSpattiaingsi neihea ngosi gnal

| i nes forg:e@lc@rblq,ttlcl gagtlﬁlel@fcohaactédst and second surfaces via
respective |n,§ul at . ayers; Iurafﬁlty of sem conductor el enent nounting

areas defined in arfy oﬁé ¥9 t hE° f‘gﬁer riny | §F8FSOMANT ©5 ndPVT

patterns peawiidgdiaf-or the respective seniconductor el enment nounting areas,

the individual patterns, cQpf S|sggs,g£§gé nglajqulger fhi-nes whichsarg 4 parts of
the wiring patterns of the wring layer and havé a particular shape for the

respect i vBUSgfiScnduct or el enent rmounting area different from other shapes
of the individual pattertns l@fasthEtﬁﬁm“ﬁQﬂﬁlgctD‘iy@frsel’f@)&bvﬁfﬂhJﬂf_I}i ngitdr eas. 8.
A wiring board as set forth in cl wherein subtrat%ls made

egpective Wwirin atterns 1nthd1n g1 a h%l eg %o eg
of resin, "SUCH as BI fes?P*epoxy Tesrn or®poiyi mtde®r e8FH% of &&ranic, on

whi ch net &¢agat prenof aghepofirson andf (ﬂamudorﬁu,rafﬁ-cl@@ foFaredesigec v ng
board as sgi.faity hBAyel@i m7, wherein the

a plurality of semiconductor element mounting
areas defined in any cne of the inner wiring layers; and

individual patterns provided for the
respective semiconductor element mount ing areas, the
individual patterns comprising plating leader lines which are
parts of the wiring patterns of the wiring layer and have a
particular shape for the respective semiconductor element
mounting area different from other shapes of the individual
patterns of the semiconductor element mounting areas.

8. A wiring board as set forth in claim 7, wherein the
base substrate is wmade of resin, such as BT resin, epoxy
resin, or polyimide resin, or ceramic, on which metal patterns
as position information can be formed.

9. A wiring board asg set forth in claim 7, wherein the
individual patterns as position information are formed on
peripheral regions of the respective semiconductor element
mounting areas.

16. A wiring board for a semiconductor  package
comprising:

a base substrate having first and second

surfaces;



i ndi vi dual patterns as position information are forned on peripheral
regions of the respective sem conductor elenent nounting areas. 10. A
wiring board for a sem conductor package conprising: a base substrate
having first and second surfaces; 24 OCT 2005 - 32 at least two wiring

| ayers providing with respective wring patterns including signal |ines
formed on at |east one of the first and second surfaces VA4a0CaS}O6t i ve
insulating layers; a plurality of senmsgonductor el enent nounting areas
defined in the uppernost wiring |ayers; and individual patterns provided for
the respective sem conductor el enent nmounting areas, the individual

patterns conprising platdingikgadercdd ngs MALCh &r&-s PRLSi8inhe, My ing
patterns of the wiri n%,layer and have_a _ partijcul.ar shape for_the respective
seni conduttREH Eire it T T RBURR T rigF & e3CUPETRT et BrlomiBEReF O EREPHER G t he

i ndi vi dualeagrat bee nsfof thide fseat canducicaiondl erefffade@uNtingrasgastivkl. A

W ring bo%&%%i%%t E?E{*Q- in claim10, wherein the base substrate is made
of resin, such a B+ €sinh, epoxy resin, or polyimde resin, or ceramc, on
whi ch netal patterns as$ posindlanyi rfforgraticondeabcobect onemtd. Mt IAGW ri ng

board as setad flffinkR chaiwe LQpewhetei Pitgy 1pdi-yi diah patterns as position
information are forne erlgheral regi ons of the respective

d on . .pe :
sem conduct or el ement mOUHTEAY*ar ea®2 183 pr 8ESYEIRE nadAGFact fithg a
W ring boassbeaftiveem eentluctidictpackageemédite prmagesIngonpatrsasng: fuen ng a

iring | a . G kst n A i-ri_n NS i i si.gnal |ines
\(,)Mn :atgl eagrft?élo‘}r:]lgﬂl%:‘l tp:‘a ?’?S? L%ng&g%%l(a)srhl gs:ggrlfEl gég pg%ggéﬁa%£§§4u§$1% eé;r%and !
si mul t aneBwsl sy Flortriengriniadoyirdtaerpat e&r Ade provicdedrvear andsperei vé

sem condugd ofi RI1@FEN L APINtAJIY BheaSredprclh@esusdmt@rfucthe basanasitbstrate
on whi ch %gﬁiéTﬂg d égangfferent from other shapes of the individual
patterns of the semiconductor element mounting areas.

11. A wiring board ags set forth in claim 10, wherein the
base substrate 1is made of resin, such as BT resin, epoxy
resin, or polyimide resin, or ceramic, on which metal patterns
as positicn information can be formed.

12. A wiring becard as set forth in claim 10, wherein the
individual patterns as position information are formed on
peripheral regions of the respective semiconductor element
mounting areas.

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

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

simultaneously forming individual patterns
provided for respective semiconductor element mounting areas
on the surface of the base substrate on which the wiring laver
is formed, the individual patterns cocmprising plating leader
lines which are parts of the wiring patterns of the wiring
layer and have a particular shape for the respective
semiconductor element mounting area different from other
shapes of the individual patterns cf the semiconducteor element

mounting areas.



is formed, the individual patterns conprising plating | eader |ines which
are parts of the wiring patterns of the wiring |ayer and have a particular
shape for the respective sem conductor elenent nounting area different from
ot her shapes of the individual patterns of the sem conductor el enent
nounting areas. 24 OCT 2005 - 33 14. A process as set forth in claim 13,
wherein the individual patterns conprises signal |ines ard @QCIt208§ power
supply lines; and the process further sgonprising: disconnecting the plating
power supply lines fromthe signal lines. 15. A process as set forth in
claim14, wherein the plating power supply lines are disconnected fromthe

signal lines py eté:hEp(gcggsckasl@etA 5,968, oleggrpuf act ‘{hie’}% ?levm{ej ng board

of sem conduct or process conprising: fornng ast two

wiring | ay’é‘i“s"%\} dﬁaﬁﬁerﬂﬁt hcPERpERS VB IRt AgIBaL ﬁéiﬂnglﬁﬁbmgzmw@rsu gnal

lines forggsblpniakseasd aw;gfoctelseszu:a&&xse,@@@@llgm&éaces of a base

substrate via respective,.insul atﬁjf lg% %ers nd form ng indi VI dg atterns
tohd ead

provi ded for the respecc}]] ETEe ?Otplg sfentW6ant THY &
i ndi vi duafrpattther sdgvehpiisisng plating | eaders lines which are parts of t he

wiring patterngs of A hpr&égglgalsawt il chave, acm%tllqul afmethape dy the
respectl ve sem conduc element nounting area dif ferent from ot her shapes

of the i nelt¥fdifalPOYRH t BHRRLYof L 1M s¥FR cOPMRANGCtEPefE™ idtint $1#P%dr eas. 17.
A processlisesely kechbngrbadiai m 16, wherein the individual patterns

conprises si gnlaé I |Anes r%%%s%l at i Ale ‘EO‘%) o suplgl Y, i nes_,Ln d?t he pracess
further conpri’sing: dlpsconnectl ng f'he pfating povver supp ines Fromthe
si gnal | i pewicor@luchopr peeisageas tdet pforeds iapngpiraeimndy, wherein the plating

power supply lines are diggpgeched d40m the §i£ﬂ~?§} 14{ 8085 Pyoei&hing back.

19. A process of manufactuyring a sem conductor device
with respective wiring patterns including signal lines formed

on at least one of first and second surfaces of a base
substrate via respective insulating layers; and

forming individual patterns provided for the
respective semiconductor element mount ing areas, the
individual patterng comprising plating leaders lines which are
parts of the wiring patterns of the wiring layer and have a
particular shape for the respective gemiconductor element
mounting area different from other shapes of the individual
patterns of the semiconductor element mounting areas.

17. A process asg set forth in c¢laim 16, wherein the
individual patterns comprigses signal lines and plating power
supply lines; and the process further comprising:

disconnecting the plating power supply lines
from the signal lines.

18. A procesg as set forth in claim 17, wherein the
plating power supply lines are disconnected from the signal
lines by etching back.

13. A process of manufacturing a semiconductor device
comprising:

forming a wiring layer consisting of necessary
wiring patterns including signal lines on at 1least one of

first and second surfaces of a base substrate;



conprising: formng a wring layer consisting of necessary wring patterns
including signal lines on at |east one of first and second surfaces of a
base substrate; 24 OCT 2005 - 34 sinultaneously form ng individual patterns
provi ded for respective sem conductor el enent nmounting areas on the surface
of the base substrate on which the wiring layer is forned, the individual
patterns conprising plating | eader |I|ines which are parts XfQChe0osri ng
patterns of the wiring |ayer and havgga_particul ar shape for the respective
sem conductor el ement nounting area different fromother shapes of the

i ndi vi dual patterns of the sem conductor elenent nounting areas; nounting a

plurality of seniconducgghmgggggouggig g?¥%ﬂ%3e|§ﬁ&{9 on ﬁ%ﬁﬁ§gg§trate;

el ectrically connecting the electrod sem conduct or ps to the

Wi ring paP¥erifisa t1PhoheiRRf MivEe SeMiSERAL ALY hel eeehic oRelitt 619 cHigs€ and t he
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separati ng respective uni Seni*Condief or°Mdey
20. A protesss ofhignhudeet prihg afwithiengribdaod reft tegem eodnduct ovipiagkage, the
process comal sifag haue ng at least hwe Wrdfg layer spproyididg ;M th
respective wring patterns including signal I'ines formed on at |east one of
first andSERETHEUSHPFacte®iNta 8@t 188hstFeR e A4fdcr68pectT¥R ¥\ Arat i ng

| ayers; asighg«y mghiendhdi dudla paldieersspodVvige kdniicchig ot &£ SPrsidnte

senicondu%égnjelenent mounting areas, the individual patterns conprising

pl ati ng | BAder 1S R&S*Rhi ch are parts of the wiring patterns of the wring
| ayer and have a parti ewuatistape Porreéhety espectéwiecgeimictondudtigrs el enent

mount i ng a&a wliifer entcf L QMmO nshapsst f L he i ndivi dual

electrically connecting the electrodes of the
semiconducter chips to the wiring pattern with bonding wires;

sealing the semiconducter chips and the
bonding wires;

adhering external connecting terminals on the
opposite surface of the substrate on which the individual
patterns are provided; and

separating respective units of semiconductor
devices from the substrate.

20. A process of mwanufacturing a wiring board of

gemiconductor package, the process comprising:

forming at least two wiring layers providing
with respective wiring patterns including signal lines formed
on at least one of first and second surfaces of a base
substrate via respective insulating layers; and

forming individual patterns provided for the
respective semiconductor element mounting areas, the
individual patterns comprising plating leader lines which are
parts of the wiring patterns of the wiring layer and have a
particular shape for the respective semiconductor element
mounting area different from other shapes of the individual
patterns cof the semiconductor element mounting areas;

mounting a plurality of semiconductor chips

each having electrodes on the substrate;



patterns of the sem conductor elenment nounting areas; nmounting a plurality
of sem conductor chips each having el ectrodes on the substrate; 24 OCT 2005
- 35 electrically connecting the electrodes of the sem conductor chips to
the wiring pattern with bonding wires; sealing the sem conductor chips and

t he bondi ng wires; adhering external connecting termnals on the opposite
surface of the substrate on which the individual pattern24ad€TR008I ded; and
separating respective units of sem conductor devices fromthe substrate.

electrically connecting the electrodes of the
semiconductor chips to the wiring pattern with bonding wires;

sealing the semiconductor chips and the
bonding wires;

adhering external connecting terminals on the
opposite surface of the sgubstrate on which the individual
patterns are provided; and

separating respective units of semiconductor

devices from the substrate.



