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| NSTRUVENT BACKGROUND OF THE | NVENTION Field of the Invention *166166* The
present invention relates to a sem conductor device, a substrate for-a --

sem conductor device, a nethod of manufacture thereof) andﬂmm,m,mmm | C

I nstrunent Description of Related Art Wth increasingly hi mwmlity
of sem conductor devices, there is a demand for higher pin coulfyggnd nore
conpact ness, for Which purpose BaII Gid Array (BGA) types and Chip

Si ze/ Scal &5 hartaafdrforlp RARkPHCPOR VA éﬂ@mﬁdﬁwa These

packages have a W ring patternf a external ter s forned on a

substrate, HRIYSRSEF KARGFAEPURE NHEREOR 0 NS ELECTRONYE LRSTRGIENF N, and
sealed Wth resin. Conventionally, a substrate used in these packages S

formed of resin, as a result of which there are problens of |nadequate
flatness and heat dispersion. If the flatness is inadequate,

mounting on a nounting SulEKCKSROUNBY OBCTHE, IBVENTION he heat M@mm{”
I nadequat e the performance as a sem conductor device may be 1 np

Ther ef or e, Fiela df dher Inyeadidoned to the substrate for the purpoéﬁé‘ﬁ@‘f

ensuring flatness, and to assi st heal?i;gggr5|on a_heat, spreader, is
adhered. Ther ef ghe PERepeRk IqWentiing ¥ §Praats§m&89ﬁﬂﬂf"€°¥ d5YiFEs a

bt st urd RIPESERCE S B aslins it A Fod S G I BEHRAIREREE | | o
if a nmet aI‘l_H éﬂ%ostarrﬁ %n! $ lé%%@onﬁeelﬂéei?ﬁﬁgﬁt of flatness and heat
e e

di spersion ar i m nat ed. er, wmth a nmetallic substrate, if the

Wi ring patﬁgg&%d@(tﬁ@h@@amgls are fornmed on opposite sides, it is
difficult to achieve electrical insulation. That is to say, the wiring

pattern and the wittrerinaireaeinglyl highefehetionghity «breeciahduetowgh
through holes fornmed in the substrate, and with a netallic substrate it is
difficult devirsseveherecisi galdemand afamrhighen nPikecepbughdhaoge.

SUMARY b ST U T & sl ol ST 90, 2 0 R cones St on of
: Chip Size/Scale Package (CSP) types of package have received
attention. These packages have a wiring pattern and external
terminals formed on a substrate, and a semiconductor chip is
bonded to the wiring pattern, and sealed with resin.
Conventionally, a substrate used in these packages is
formed of resin, as a result of which there are problems of
inadequate flatness and heat dispersion. If the flatness is
inadequate, faulty mounting on a mounting substrate may occur,
and 1f the heat dispersion is inadequate the performance as a
semiconductor device may be impaired. Therefore, a stiffener
is adhered to the substrate for the purpose of ensuring flatness,
and to assist heat dispersion a heat spreader is adhered.
Therefore, a package using the substrate commonly
requires a stiffener and a heat spreader, and so there is the

problem that the manufacturing cost is increased.



devices a substrate for a seniconductor device, a nethod of man{fca qq Q
t hereof, and an electronic instrunent, such.that a substrate of--exce

fl at ness and heat dispersion is used, and noreover the manufacturing cost
can be kept down. ( 1 ) According to a first aspect of the present

i nvention, there is provided a sem conguctor device conprising: a substrate
for a sem conductor device, wherein the substrate includes a core |ayer
formed of a netal that pronotes heat dispersion, a through hole formation
portion formed in the core Iayer a pIuraIity of through holes formed in

t he through hol :Irf ggih%'e% %’h%é%#fl%’ghingggEdlé) s3gqt h sides

of the core lay W'res orrre I nSu I'ng layer achl evi ng

_—electri Ca'%rfé) l'e\ﬂst!Sft Ei%ﬂés& hfn& W&%Bib%b%i&ﬁ%@@ﬁﬁhﬁ%@ﬁ to the
ot her of t ore |layer; and . a sem conductor chip

provi ded qxbv}é%ﬁubﬁ_thaaanéﬁlﬁégﬁbeeﬂdﬁet; Off 42N GeriAgpd¥edrigaglect rodes
electrically connected to the wires The fl atness and heat di spersion of the
substr at e exteermrlitermbyaldaredicrmesi/en opbbhsitersdsles|, et 15 ddlfifjicadnnect i ng
both sides of the core layer are formed in through holes in the through

hol e for netd @ehieve edeckimienli tnenlatinnt iThat dst teisayq rtda whigiogre

| ayer, and therefore electrical .insulation of the wires_and core |ayer can
be” achi everptliern pnd %E'E&?‘ttetﬂ“atlh*éeﬁ“éﬁ%’f' an® eherbricakly ceppgrtsfonot i ng

EQ%SL?FSWQ@ 8 hfed Eeried iR <8} RReBrahen At "R 3 med i
the core |gauel fwdsw&% @ugh. fs]@ edipffau@nt Ora\ gavggg%roﬁqu by

filling thls openlng wth an insulating nateria ol es may
be forned igsdlHtSidwitlinhghebtarbagh RbDES. the area of the |nsulat|ng
material is defined by the opening, the through hole formation portion can
be easily formed. (3) As the insulating nmaterial may be used a resin. (4)

The opening may be fornmed in at | east one of a
SUMMARY OF THE INVENTION

The present invention is made in consideration of these
problems, and has as its object the provision of a semiconductor
device, a substrate for a semiconductor device, a method of
manufacture thereof, and an electronic instrument, such that
a substrate of excellent flatness and heat dispersion is used,
and moreover the manufacturing cost can be kept down.

(1) According to a first aspect of the present invention,
there is provided a semiconductor device comprising:

a substrate for a semiconductor device, wherein the
substrate includes a core layer formed of a metal that promotes
heat dispersion, a through hole formation portion formed in the
core layer, a plurality of through holes formed in the through
hole formation portion, insulating layers formed on both sides
of the core layer, and wires formed on the insulating layer and
achieving electrical conductivity through the through holes

from one surface to the other of the core layer; and



peri pheral portion and a central portion of the core layer. Int if wﬁy,
there'is no particular restriction on the position of the opening. (A ﬂmﬂ

The sem conductor chip nay be di sposed on the central portion of “the core
| ayer and may be al so nounted over at |east one of the through holes.
~1-.3 AUG luul 4 By the formation of the through hol es under the

sem conductor chip, a |arge nunber of Bhrough holes can be fornmed. ( 6 )
The sem conductor chip nmay be nounted over the through hole through an
adhesive. In this case, the function of air escape is facilitated by the

through holes. ({)séRik d@@f@fic‘!ﬁﬂr&ﬁ‘id&?%ﬁ LHeT SPdd D ARGt 1ave

material. In this case, heat transnitted fromthe adhesive Is cooled in the

through hokgmicbfliudbsrt lFevdcle, Noins mayihg dBlgmseddsn €lezagically makes
it possible to forma | arge nunber of through holes, and the demand for

hi gh pi n cedvfihee8adbtonetie Wi¥eg. The opening may be fornmed on the
peripheral portion of the core |ayer along the edge of the core layer, with
an opening Iengtnhéoﬁbetneﬁqxﬁpd(thﬁBQi§PPHHePaIOgotbﬁoﬁuh$ﬁ#ﬁ¥9cEm?to t he

central, portion of the core layer. The through hol es ngy be arranged in
zi gzag on &NEREEEI PY ythe GOTehdaNeK nBRe eSSl SChEd R dY t SOMMETANT t he

The nunber PBER TESThSUGRE 5. AP PR AR ZBHAER G F A ROS R B T ¢ ot
is close tQh&@ﬁgﬁ%&&oiﬂ&tf&ﬁ%&rﬂ%,Wizﬁ?lils YI&' '%ﬁ'?xc@ﬂ?aé‘é&@aef of the

through hol'eéS arranged on one of the phantomlines t I's close to the
central pogkbRntkd cble Kdfeér | aHatheBerdRanslaitdival 1hH€1HPRM BE G be

formed with an opening length | onger close to the periphery than close to
the centerwires and core layer can be achieved. In this aspect of the
present invention, as a metal promoting the dispersion of heat
can be used a metal having a high thermal conductivity and a
certain surface area.

(2) An opening may be formed in the core layer, and the
through hole formation portion may be formed by filling this
opening with an insulating material, and the through holes may
be formed in this insulating material.

Since the area of the insulating material is defined by
the opening, the through hole formation portion can be easily
formed.

(3) As the insulating material may be used a resin.

(4) The opening may be formed in at least one of a
peripheral portion and a central portion of the core layer.

In this way, there is no particular restriction on the
position of the opening.

(5) The semiconductor chip may be disposed on the central
portion of the core layer and may be also mounted over at least

one of the through holes.



region of the core layer. Therefore, a |larger nunber of through holqe 6@1
be formed i'n the opening close to the periphery of .1 3 AUG 20U2_ 5%t 2w
core layer than close to the center of the core layer. Since the through

hol es are arranged in zigzag, wiring can be carried out easily. By

di sposing the through holes in zigzag, 4a | arge nunber of through holes can
be formed, and as a result the demand for high pin count can be net. ( 10 )
The wires nmay include inner | eads extending fromthe through holes toward
the central portion of the core |ayer, and connected to el ectrodes of the

seni conductor chgp. tHCeoLRBLiONElor eRtle ARrslighn netuksf ronadhe thegzag
t hrough hol es, the inner | eads drawn out fromthe through holes forned

close to tsempesh@ietdr afhiple & Tfrdeyeunber (ol Kinmighy wiesnedn &esier to
avoid the through holes forned close to the center of the core Layer. ( 11

) Accor di nfotmed. second aspect of the present invention, there is provided
a substrate for a sem conductor device, conprising: a core |ayer fornmed of
a nmetal that prot®} Bhetseaticdinductorerhipman ntsideover theithroypght i on

formed in a Eart of the core layer; a plurality of through holes formed in
t he t hr oughohel Eh¥eRdut3RIGSIVEN; InnShig: FR§SY alRe sfq’éfgqﬁéﬂl & Bd&h si des

f th I . d w, f he i | at i I d hi evi
ol cot 11 ool SEERNBCL VIS ARARTGh e e FBAGHSHALBE T om ane sur face o the
h f th : dj [ it,e0f th
other of the corﬁ:,;??v]sgrtﬂe a&hés%ﬁ%%@ | 3 tﬂgrﬁgl%gﬂ'éorﬁﬁﬁﬂc&%eo the

present inventio atness an spersion o e substrate are

ensured bymhber£Qle 1aydis @dfe Phest titansinitbed ffrdimithenadhes fite tilkr ough
holes in the through hole formation portion that is of a distinct material

fromthe coeselédybn,thed eiraw holssl.ati on of the wires and core | ayer can

be achieved In this aspect of the invention, as a netal pronoting heat
di spersi on can bé8LdBe £hnough hediesgmayhbghdispesed bomhkgaassity and a

certain surface area. 12.) An openin be_formed in the core | ayer,
and the through Bt "F%wﬁ?af%cﬁ?sﬁn‘g’sieoﬁg%é 1argeduPer o i STy qughs
opening withyan i I 'ngpaqt rd d e u y be forned in
this insul é??‘%ﬁ’n%ﬁ%r%# I ncd: ftcﬁIehg%glangI fhgﬁgng%I‘IﬁI’ ﬁée@ngt erial is
defined by the opepigik oFQSihErMIbéQBQmEQIWIﬁHH‘ ReiphBPat PbMGASI | Y
formed. (13) As the insulating material may be useg a resin. (14) The

openi ng magfbenhéocord layeait dleasi tiee ediged ofiethpheoné bayér orwiyid s centr al
portion of the core layer. In this way, there is no particular restriction
on the posPpeohngflengdhoiandenclesagroTihe parbpherabpestien thandtlgsesed i n
zi gzag. Since a Iar%e nunber, of throu%?) hol es can be fornmed in this

substrate FBrthe &M EBFIGRR:"EW’H@%?&? Fesl 3 /st ?&Fetm%’ehaéﬁﬁ B4 a
Sem conduchgragleélﬁggd %_\ICQ;L&Q% ch Q' thPAi‘i&P W ph§n£§1ﬂl’l'irneeg' that are

imagined to be over the opening and to extend parallel to a
longitudinal direction of the opening. The number of the through
holes arranged on one of the phantom lines that is close to the
edge of the core layer may be larger than the number of the
through holes arranged on one of the phantom lines that is close
to the central portion of the core layer.

By means of this, the opening can be formed with an opening
length longer close to the periphery than close to the center
region of the core layer. Therefore, a larger number of through

holes can be formed in the opening close to the periphery of



( 16 ) The opening may be fornmed on the peripheral portion of the core
| ayer "al ong the edge of the core layer, with an .1 3 AUG 2002 7 gp@rAUfg 2002
| ength | onger close to the peripheral portion than close to the central
portion of the core layer. The through holes may be arranged in zigzag on a
plurality of phantomlines that are inmégined to be over the opening and to
extend parallel to a longitudinal direction of the opening . The nunber of
t he through hol es arranged on one of the phantomlines that is close to the
edge of the care layer nay be |l arger than the nunber of the through holes
arranged Opp@ORRf 1&59& RibAR OT0d & R8SthE deriterCd HThel SotdQ agRRl I nedOr tion
of the core layer. By neans of this, the opening can be forned with an
openi ng | eelgé ebroi@e h61es arevathenged iipheiyzd dawiclingecdm behmaneiddr
region of the core layer. Therefore, a |arger nunber of through holes can
be forned out tdes dpenBygdispseing the thaoughehyles irheigeag,| ayllarderan
close to the center of the core layer. Since the through holes are forned
in zi gzag, puwbengicthrongh hrlpscagube fogmed, B|yd grsposendt the demantyh hol es
in zigzag, a large nunber of through holes can be forned, and as a result
the demandf®BrR+gR PR FATMICAPDHESFet . {17) The wires may conprise inner
| eads ext endi ng he 1t hrough hol.es, toward .t he central. portion.of the
core |l ayer, and {){d;ﬂrhﬁ S %t%ur%e f‘PBﬁftlheeaa%?’é{zjﬁlﬁéﬂgﬁ EEOI“&/%E‘d
out si de of heql . i.n P b e wn out
From the 2reoasif Ll Euedd L Reh et SPER UL ch O Rg Iy BEE 4T O
the througboRwiesed Okdrash £dasRidsO dﬁ&h@ersieﬁhebndqétbbecﬁgpe layer in the
opening are nade easier to avoid the through holes forned close to the
center of the cEBindayehe Iheepl 2tadg heedslrawawvout .firdn AtKe 20DF248g out
fromthe through holes fornmed close to the center of the wcore layer in

t he openi ngheeeghrhdd esasthe innexvbeads ideamnr oy ifromothe thaomgh kel to t he
peri phery of the core layer. It should be noted that here the plating | eads

are used wHRHMed SAASR tOUEhe RELIPRSTY: PAGERG oP¥e) layer ify thSPPFRAT Y be

formed in a central rtion t core | aver, d econd openi may be
formed in r%é“r%lc{p & g?'e%og iag);loj'(%] %Pﬁet%ﬁ?u lfz%?é‘%g ‘.r%)éﬁ?'%rcg]l?gsnebﬁ&tgge
formation pogtéPnofBynded. N e dy, filling the first and second openings
with an insulating material. A“first group of the through holes may be
fornmed in zigzag(im ABGOEBSHJ%&U&Se&&ﬁ@l’aisﬁbcwidﬂﬂ:ﬂebhéséhtﬁlnv%@&bﬁg, and a
second group of the through holes may be forned in zigzag in the insulating
mat eri al wthéra tike previdédopersubgtratie ri&ir gr osemidondactror edevibge be
formed to extend fromthrough holes of the first group to short of the
second opeRPRRriakeds second group of the wires nmay be fornmed to extend
fromthrough holes of the secopd group_.to short.of the first opening, the
first and second® gF8afs G¥SA rggr'g%ﬁ?ngfdiasp‘ﬁﬁéﬁli bt o eﬁ’fc’él}cﬁ:aﬁonge?gshi on.

( 19) Accgg_g'%ggs;_gna third aspect of the present invention, there is

provi ded a substrate’for a sem conductor device conprising a core |ayer

formed of a netaj dlidugh REDECEorRAlidH pRRESbANEo S idt & a2 %Er €hd OF Med
on both sides of the core layer; a plurality of through hole formation

portions fooredlayennd each of a plurality of sem conductor chip nounting
1 3 AUG 2002
a plurality of through holes formed in the through hole
formation portion;
insulating layers formed on both sides of the core layer;
and
wires formed on the insulating layers and achieving
electrical conductivity through the through holes from one

surface to the other of the core layer.



9 regions in the core layer; a plurality of through holes fornmed an both
sides of a central portion of each of the through hole fornation pngiﬂHE;ﬂmz
a plating wire passing over the central portion of each of the throudgh hole
formation portions; plating |eads connecting fromthe plating wires to the

t hrough hol es; and inner | eads extendisg fromthe through holes to over the

i nsul ating |ayers outside the through hole fornmation portions. The fl atness
and heat dispersion of the substrate are ensured by the core |ayer, and by
virtue of the formation of the through holes in the through hole formation

portion that is Qfcfdliny kRCERTB! gEhadtt ldOPHBregeft! By Pent RIEC hecal
i nsul ation of the wres and core | ayer can be achieved. A plurality of

sem conduct Dit kel ParBhed® gREpeedion dhithes shbbtahee araletynmad biyng in
pr.edet er mi ned positions individual sem conductor devices can be fabricated.
A plural i tyhefcdre Qagerhohed floy vdiritoie pHrthe ntoaae ionr 0F dtlae direbuehc h

sem conduct or chip nmounting region, a plurality of through holes are forned
on bot h sihlekewfindhsehhroigpbeiledrmiatdsapert inmyhhablis éHamtitstdmnctorti on,
and inner |eads extend fromthe through holes_ . Wen this substrate for a
seni condudidferiad gomshe gogg laKer céﬂﬁcé'-lr i68d i nsnlat 1oRet thedid®shol e

formation portion jnto single_pieces ch, of the single piecesg.has inner

| eads dra\/\gmi;)l‘ftorﬁ ?ﬁ’?’ﬁgaf‘%ﬁ)ag lﬁEFésef‘l‘ i iﬁ?&eF%a‘ﬁgtgfe”tV d®%d to the
t hrough ho , t ' :0aC atj ng
throuah hob e w0 LB HeLe R R RACka RO BELE Y RSB 19

| eads, el egty Nih ARSI IRi®Y QHH ANcbbeainn@irtfadiarddr eover,
since the plating wire is fornmed over the central portion of each through
hol e formati on par3) am opénife maybber fémédrinathentamndagen, swdithe i s cut
up using a cut Wder than the width of the plating wire in this position,

t he el ect rtbedughrimes ifoanagiongpelibiph auandd dEadmedr byr £hbling tdis t he

inner |eads are also_no longer electrically connected. In_this aspect of
the i nventPp@Ring withen| infadtinggmater iyl s fodsthe thaousd heles Hayet al

haring a high_ther nal uGtivi,ty .and ertain surface area. ( 20 )
Openi ngs %g B%HF% rrJérﬂCthlnn"'dst ﬁ'ésé&ﬁélﬁgyg?Fgfﬁéif hrough hol e formation .
portions may be ﬂfé@‘ih@’a%ééléf‘g:ﬁehingﬁfﬁt_ﬂﬂé ndddy B 1asabaiidg gipteri al ;
and the through holes may be forned in the inSulating material. Since the
area of thehénspdriilrig)d thet Ehichgh halrf Fbeflabyoh sorien @@n, bé eadillyough
hol e formati on portions can be easily fornmed. ( 21 ) According to a fourth
aspect o! foemedesent invention, there is provided a nethod of manufacture
of a sem conductor_ device, conprising the steps of: providing a substrate

i ncl udi ng a net al 1pbrAs dhaaddsadatdsg BREREFLpSrRRYB P fo9A Ry EeSHural ity of

th h hol [ [ | ati tion; i, di, duct i nb
W thi n each of 1HALHPESGRERbTRE Ray | BEh FRGREAS ey BBndders: oo A & one

surface of

pépfpheral portion and a central portion of the core layer.
In this way, there is no particular restriction on the
position of the opening.
(15) The through holes may be disposed in zigzag.
Since a large number of through holes can be formed in
this substrate for a semiconductor device, this substrate can
be used for a semiconductor device such that a high pin count
is required.
(16) The opening may be formed on the peripheral portion

of the core layer along the edge of the core layer, with an



~| 3 AUG 200Z 11 substrate; providing external termnals on the other

surface of the substrate; and forming wires electrically connecting thd AUG 2002
sem conductor chip and the external term nals through the conductive

menber, with an insulating |ayer interposed over the netal portion.

According to this aspect of the present7 i nvention, a sem conductor device

can be obtained in which the flatness and heat dispersion of the substrate

are ensured, and the electrical insulation between the conductive nenber

and netal portion is achieved. (22) The step of providing the substrate may

i ncl ude a . [ag! | trfpehlgl f.orm ng

t he i nsul a?é%g“g%} %ﬁgghﬁ%q%ﬁgo %%éegt?n t sr%al;?/é,zeaal gﬁg%‘??rzrfggfl%goﬁ I ng the
metal port{9n dehPPal PoLtAldnN8s RAd Eofe GREY e PRhEAINIRRhgh(ndBes mBRe Step
of providing the substrate and the step of foamng the wires may bé carried

out by: prewigirmhgea afdhesdasy ohas pruddlcivmberpdnton lihesi tisat aideng
portion and the insulating | ayer on both surfaces of the netal plate and
wi t hi n t heihadgimed applbe mgrexr rhitealopkoingt had ts extemditparalldlorta ke wires;
and etching the netal foil. By sinply applying the netal foil with the
adhesi ve ilergpordinal déreationelidiopensnd c Thefunhamef thelizoughd t he
wires can be fornmed on the netal portion with the insulating |ayer

i nt er posedho}es Arrangeg, op /e 8ELthe phankepctings thRE b S4ofe Favd i on,

1 3 AUG 20 12 re i r,avi ded a unet hod of nuf act ure of_a

sem co_nduc%I ?ea%flih@b? %%ﬁa\geﬁ:gmfaﬂeg%t ES_EgSF: ?'g~_ ﬁliurh'ﬂ“éegtﬂ)fs_t%e _

| ncludi ng &dm%} HBR ! A ifgdd 6 oo Y Arlel e TuRRBMEIHOL s i JTOUNt | NG
regions, and a urality of -1nsulating portfons fornmed around each of the

sem conduct®rtidi Pyl igpurtiR@ @Fsthkoebreglayerurality of through holes
on both sides of a phantomline crossing each of the insulating portions;
formng wires irBymedang of Phigi hhewipeniog canlbed atmadwitie aphepeming | ne of
each of the insulating portions, plating | eads connecting fromthe plating

wire to thtergkbugnann edosante ithrePerdRhsTExthiHpse §m the aantargh hol es
RO RN EERECES TREE R R e T
O oo SOORELET R Al 5L e e SRS
ULt LTS, | e kgL T ) i ot ks asson s o sty
the through holes are formed in zigzag, wiring can be carried
out easily. By disposing the through holes in zigzaq, a large
number of through holes can be formed, and as a result the demand
for high pin count can be met.
(17) The wires may comprise inner leads extending from
the through holes toward the central portion of the core layer,
and plating leads extending from the through holes toward
outside of the core layer.
The inner leads and plating leads are drawn out from the
zigzag through holes. Therefore, the inner leads drawn out from
the through holes formed close to the periphery of the core layer
in the opening are made easier to avoid the through holes formed

close to the center of the core layer. The plating leads drawn



metal portion, and by cutting in predeterm ned positions individual

sem conductor devices can be fabricated. A plurality of insulating pbr} iAGs 2002
are formed around each sem conductor chip nmounting region. A plural~:ty of

t hrough holes are forned on both sides of the phantom|ine crossing each

insul ating portion, and inner |eads exaend fromthe through holes. Wen

~I 3 AUG 2002 13 this substrate is cut along the phantomline crossing each
insulating portion into single pieces, each of the single pieces has inner

| eads drawn out fromthe through holes. Plating | eads are connected to the

w1 o STheretto Lro s, SHEPRED ol £ Farias SHG2s B| FIE IBRIET B bbPopl ot i ng
= b i ed.qut the i : g ! L oP g
e R R A R

substrate 4 Ca{é’%oﬂﬂe&@l'o%&ﬂ&@ﬂ&%ﬁ)é‘f%?éﬂ?oﬁ'@é BOr ¥ e) i@ggoaeai ti on.

the el ectr connecti ons anon ating leads are“reno-~re and the

i nner | eadse abeedl Sitat Bcrengs pllatdng Téddy atenised Mten(@MrylitRy suep of
provi ding the substrate may include a step of formng holes in a netal

pl ate, andelectmypleftingr.ni ng the insulating port~.ons in the holes. rn this
way, a substrate including the netal portion and the insulating portions
can be obt ai ned.(18)2A6Tirgheopaninommayr b tRmed Ha 3Rzl PER#iPhe step
of formng the wires maé be carried out by: providing an adhesive that is

thef mat eri?‘? itlﬁ ‘E?ﬁﬁi Tn i3 p?ori‘?‘iﬂ{‘:fihé’lﬁfnltiﬁ@ Wuly.eatff’?ﬂﬁdl é?FPf o_nI bot h
{ t { { t :

Chat it R pobt ok B Nhebore It e Epr S0 Hald BepBidon O L |

appl yi ng tﬁ@:ﬂ%@hakeoﬁé e d BG P:Eiﬂeﬁié’%hie“ffféwi?ﬁ%sé@@n& g;@th%gg%gt N

portions can be forfred sinply, and the Wres can be forned

portion wiwith Ba imsul 2t imfmbeyeial 02EEROSEGroup-df TAUChrédgh héles27 )
According to a sixth aspect of the present invention, there is provided a
met hod of magnUfeadbumedoin & ignasg dat thé cinsulsdiingondber val dedtihcian thenpri si ng
the steps of: formng a hole in a netal plate, form ng an insulating
portion i nfiFRL pReRingndandra fieqrndy 9gPuPaPT tthethrenghghckes &ayi ket he

o iR TR, IR b ek L
norTon - SRR C =B AE P by Sl € BRRT R LA BR
I nvention, tK Righ ho1BE @4 €RE Fi e §86uP o BIel 6kl 8bcand opening,
and a second group of the wires may be formed to extend from
through holes of the second group to short of the first opening,
the first and second groups of wires being disposed in an
alternating fashion.

(19) According to a third aspect of the present invention,
there is provided a substrate for a semiconductor device
comprising:

a core layer formed of a metal that promotes heat
dispersion;

insulating layers formed on both sides of the core layer;

a plurality of through hole formation portions formed

around each of a plurality of semiconductor chip mounting



substrate for a sem conductor device, conprising the steps of providing a
netal plate, formng a plurality of holes around a plurality of 13 %UG 2002
sem conductor chip nounting regions on the netal plate, and form ng an

i nsul ati ng poxtion in each of the holes; formng a plurality of through

hol es on both sides of a phantom|ine grossing the insulating portion;
formng wires including a plating wre extending along the phantom|ine of
the insulating portion, plating | eads connecting fromthe plating wire to

t he through holes, and inner |eads extending fromthe through holes with an

i nsul ating_l| [ S ., the netal p7.ate; and providing a

conducti verﬁﬁﬁ!éﬁ g\ﬁgﬁ#% éeeog:c%q(?&\é%e t hrough holes. A plurality of

semi conduct or chj p%hﬁgaatlttg. GRuEhedugh Adifes solmad Ly bth dfudelod apl ate,
redeterm t

and by rutting in rmned posrtions individual sem conductor devices
can be fabgigalgy ,pofifd»‘c%hdéfleat:ﬁl6&;5@r@iﬁw&wﬁomwmt%ﬁ_pﬁrt&om@st rate

for a sem conductor device. A plurality of 1 nsulating portions are forned
around each semn g @ldtGng wibé i oger aficotentryl poattiion of tedchugh

hol es are fozxned on both sides of the phantomline crossing each

i nsul at i ngoportheothrewmgh ihwle fogaddiont prdtiensatt he t hrough hol es. Wen
this substrate is_cut along the phantom|ine ¢rossing each insulating
portion into sinplatined@adseseRNEFting Eromy tdPdatingairemd® t8ds dr awn
out fromthe through holes . Plating | eads are connected to the through

hol es, and“PREUBRNPHE] B are each connected to the plating wire.

Ther ef or e, throu%llg,tl ]pq_egldgt 'é?g%t)é@s{,pg %g.gmp{ﬁé it’?ﬂ—olu%ﬂdﬁolé‘é %gjtégpi. acthieng can

be carried out v e 1 nner eover, the“plating wire 1s forned

al ong the pR3ALLELAG NAYSHBSSuTE RRehel tistduii RELO Tolrin@lt oA pdrit ildiiss
position, the substraté is cut up using a cut wider than the wdth of the
plating wire, thehelflitnesd amhheat dispamsagnt b€ Phetswostmens amee
removed, and the inner |eads are also no |onger electrically connected. (
29 ) 2he sespusedfby nthr) adre layerat ARG pvreidmeard the Sewpation @fning the

S e oRhebesh A Y sl R Eh el S Foysabioh hert i e 2L 1
ot or i Al 18P Do S Ptk it s AR e T s Mederie, |
ei ghth aspgaku®helibf Of CERAtwi e M RoreN@a§erSchh O¥é Uosh Bsvai.ect roni ¢
i nstrument havi ng .1 3 AUG 2002 16 a circulit board on which is nounted
t he above descrifgflurality of semiconductor chips can be mounted on this
substrate, and by cutting in predetermined positions individual
semiconductor devices can be fabricated. A plurality of through
hole formation portions are formed around each semiconductor
chip mounting region, a plurality of through holes are formed
on both sides of a central portion of each through hole
formation portion, and inner leads extend from the throughholes.
When this substrate for a semiconductor device is cut at the
central portion of each through hole formation portion into
single pieces, each of the single pieces has inner leads drawn
out from the through holes. Plating leads are connected to the

through holes, and the plating leads are each connected to the

plating wire. Therefore, through the plating wire and plating



sem conduct or device. BRI EF DESCRI PTION OF THE DRA~TINGS Figs. 1A to 1C
show a first enbodi ment of the nmethod of manufacture of a semi condudt3rAUG 2002
device according to the present .invention. Figs. ZA and ZH show the first
enbodi nent of the nethod of manufacture of a sem conductor device according
to the present invention. Fig. 3 showsla second enbodi nent of the substrate
for a sem conductor device according to the present invention. Fig. 4 shows

a third enbodi ment of a nmethod of nmanufacture of the substrate for a

sem conduct or device according to the present invention. Fig. 5 shows a

fourth embqgiarnt eszécwgpfy@ﬁ&g Hafh bR carseah cand it @hedeihé B ding to
the present invention. Fig. 6 shows a fifth enbodi nent of the substrate for

a seni conduirebvdeyi s&naecondi plating Wi nw eiseTormedesvepnthéi gentiraahows a
single piece cut fro~a the fifth enbodi nent of the substrate for a
semn conductpertdeni afeach ahdonghtimliehfoymasior ponveon j df.the substrtans a
single piece cut fromthe fifth enbodi nent of the substrate for a
sem conductfer daamicondyctorndetire e patsumusingencusiwidaythansthaws a
sem conduct qr. devi ce_fabri cat ed usingnth ,Lifth_%nbodinent ofcéhe substrate
for a sem & s, the pd@ting wire this position, the electrical
connections among the plating leads are removed, and the inner
leads are also no longer electrically connected. In this aspect
of the invention, as a metal promoting heat dispersion can be
used a metal having a high thermal conductivity and a certain
surface area.

(20) Openings may be formed in the core layer; the through
hole formation portions may be formed by f£illing the openings
with an insulating material; and the through holes may be formed
in the insulating material.

Since the area of the insulating material is defined by
the openings, the through hole formation portions can be easily
formed.

(21) Accoxding to a fourth aspect of the present invention,
there is provided a method of manufacture of a semiconductor
device, comprising the steps of:

providing a substrate including a metal portion and an
insulating portionj;

forming a plurality of through holes in the insulating
portion;

providing a conductive membex within each of the through

holes;

attaching a semiconductor chip to one surface of the



1 3 AUG 2002 m according to the present invention. Fig. 10 shows a rcalrﬂél& )
board on which is nounted a sem conductor device to which the presle A 002
invention is applied. Fig. 11 shows an electronic instrument relating to

the present invention. DETAILED DESCRI PTIO i ~OF THE PRE1~LRRED EMBODI MENTS
The present invention is now describedlin terns of a nunber of preferred
enbodi nents, with reference to the drawings. First Enbcditneat Figs. iAto
2B show a first enbodi nent of the nmethod of nmanufacture of a sem conductor
devi ce according to the present invention. First, as shown in Fig. |A a
metal platg, Qtpg.,ge;or med a plurality of holes (openings) 12. The netal
plate 10 is formed of copper, stainless steel, alum num or other hard

metal with rel atpvebidingexeecaslivamionidionithe ptheg surfand of the
conductivity. on each of  the surfaces of the netal plate 10 is formed an

i nsul ati ngsuByeratef cdmdtive | ayer) 13 also functioning as a protective
film(see Fig. 2H). The holes 12 are holes ( for exanple slots ) forned

al ong the edges Gérming wiceanglectrigakly pbapecting thepsemicenductay acent

hol es 12 connected in error do not result in the centey ({)art of the netal

plate 7.0 shipmAnd thetextsnak ferpdpals fiwoughbhe GonAut3dvamePEHe cor ner
ti f, | pl . JJThe hol 12 f b

i e st anpi fER a0 biseEaShEs T95r detentos et pude Rhe kel 1858 o0 7 o

with atn el ec”'ﬁ@%%%diﬁ%@t{:ﬂﬂf ggég@it?-éf £RE ?f@é@ﬁ@ DMvoRLidhg. 4 As the

resin 14 may be Ci rexanp etone resTn or epoxy resin. In this

way, the SUQﬁlEéfnSué@of L dd\cEhbe bBtainelt i kA4 chTHife FURENedECard

conprises a netal portion (core layer) 10a fornmed fromthe netal plate 10,
and resin peatidirpdridivaush thelsabsyranie e pastreds antidchéd eleetriealn t he
resin 14 filling the holes 12. Next, as shown in Fig. 1C, in each of the
resin port iinsslatiandetwaers thet candugive mambeini apdotietay poghinpl &s 18 are
fornmed. The through holes 18 are forned, for exanple, using a drill or

| aser. TheﬁChéaVFain t he through holes 18 conductive nmenbers 20 ( see Fig.

2B ided.  TIh ti nbers 2 f d ' ' th
i ortor of 1o {R bUERS OIS SFPLEaRARE: CREctIH SRRy BY, AAGORRCoE

, f i | Fo o ,
Chown | n_ ey eBo0r A SChELeck) Pretaliputed e Rt ed on

the insul aghedihad¥eheihgeportfon 280 thed bMd.res 22 are connected to
conductive nenbers 20 fornmed in the through holes 18, arid extend toward

the center of thensthid waye 4dGubktriafte Pncleding aheohethd pantdon2@nd pads
22a are formed. In this enbodi nment, on both sides of the substrate 16
simlar ~rithesipsudptingr peationtcar deg dbtprined-equirements the formof the

wres 22 vn the {yg, sides ey DS MRS O LRLNsetla D QHA0LRE ARSEs! Nt

forming the wires may be carried out by: providing an adhesive
that is the material for the insulating portion and the
insulating layer on both surfaces of the metal plate and within
the holes; applying a metal foil that is the material fox the
wires; and etching the metal foil.

By simply applying the metal foil with the adhesive
interposed, the insulating portion can be formed simply, and
the wires can be formed on the metal portion with the insulating

layer interposed.

(24) According to a £fifth aspect of the present invention,



,1 3 Au~ Zaal 19 conductive nenbers 20 and the process of form ng tae i [ﬁ -
22 may equally be carried out in the reverse order. Then as shown i &w 0
2B, a solder resist 24 is applied to both sides of the substrate 16°to

avoi d the pads 22a, and a sem conductor chip 26 is bonded to one side of

the substrate 16, and solder balls 28 ape provided as external termnals on
the other side. It should be noted that the sem conductor chip 26 i.s
attached by the face-down bonding nethod to the pads 22a. Further, at the
junction of the sem conductor chip 26 and substrate 16, a nolding resin 29

is provide (ofs) eal. T S I ] cgngu I

ensures, bgh%rg?injsé g"aﬁ daer‘rietaaﬁgﬁgg i%ﬁqﬁ%g{’?aﬁ]%i% %? ngsg&g{'\c déiaé[:teozl

di spersion .Lbe &p%[. ictive nmenbers 20 which

el ectrical ?%%%%he%t irszisﬁgzﬁeo-gv\%[%ﬁ%?ﬁe sem conductor chip 26 is bonded
and wires 22 on MRbefd ity «Seugetrlak! §n8ﬁudiix%]l¥ Metdedpoat €oh M®RLhd N t he
through holes 18 in the resin portions 14a. erefore, by neans of the
resin portaopsutddityhefcaaticbndacterbehdp?onnt ihke meefiansporandora 10a are
electrically insulated. In this way, a stiffener can be omtted, as a
result of phuralihpy efindhsvlatimg postices fernedptarmwd gl Hhaeat

di spers~.on of the netal portion 10a is high, a heat spreader can be
onitted, HoRBiePndueEeR FRIRAIUBENNERILCHSthe provi sion of a heat

spreader for furiher, enhancing,the heat dispersion perfaqgrmnce. The present
i nvention is not*?ERINY & 88“{"81%?% %ﬁ%\}ﬁ? F‘Bh}ﬁseﬁ%&ﬂ Ft9°5n3% VAir i ous
nodi ficati i %@'ﬂq i_n.thi dj he face-down
met hod is ﬁ@%ﬁ%‘ﬁlfgﬁ%%‘g%%ﬁo or if;}éfleﬂd&?hgaggﬁgc ﬁgﬂ}é?%ér' chi p, but
wire bondi ng nﬁﬁ@ﬂh‘ﬂ%}{ﬁ%@ﬁﬁbnﬁdin§e£%ﬁﬁ@@ii’ﬁ”kbeﬁdmé sy a
second enbodi nent of the substrate for a sem conductor device og the
present invketplantdm Line offi gach, of shdsinsatlatihghpsraionsal potingn (core
| ayer) 32 forned by die-stanping of a netal. plate, and resin portions 34
and 36 (thlteads ¢onredbinmtizem gdet pdating Thire dwi vtheothrongh3ples, f or ned
by holes ( slats ) 38 forned along the edges of the rectangu7.ar substrate
30, filled2Rft APPEE| Feafse $pSndinG (FRem 35hes thaprel Bples) with Aan
rectangul ag hoie 39 fpr nmed xr%etrhe cepter of tq:ﬁ subgt ate 30 Wth resin. In
Fig. 3, a paPPBFPAc R E5 PIFERT TS ShAWES RehFf Péjeﬂ%ﬁ 9% shown in

t hi s enl ar genent : ULE R&6c r rr’r@lql$ urality
of wires 40. Thepj\";mgf%as sda%a for@n%aé?%m%%??\%@#f%%gg?tﬁaﬁtﬂgf t cgu#]%asi n
portions 3Rods88;36 to the netal portion 32 . The wires 40 have pads 40a
formed on the netal portion 32. The resin portions 34 and 36 have a
plurality of thratgichbhesadpliyakdtyaloifgremniaenaluritgraghizst ey, ofddi s

configuration makes it possible to forma |arge nunber of the through hol-es
42. Each tARBEGARCHRF dhsysubstabeiapsd SAnnect ifgnales trdef Afepagh © t he

ot her side_pof the.subgtrate 30.are fqrnmed wres nat sho in the draw ngs.
Thr ough thEﬁﬁoﬁﬁ’Bé??Qéu et 19?4,tcfﬁt&eel\ﬂnr‘e§si(eﬁ§ls7sﬁ8% in the draw ngs)
are electrically N t LI 4 . [ r I t
shoul d 13 A REEERES A SUR e e Sec's BRaAR CPNE diBal pilles T o
40 | eadi ngyh918 BEEREHhgOAwiPerke® g wirdhers 44 of the resin portion 36
are omtted, but in fact wires 40 axe forned | eading to each of the
conductive nenbeAp¥drallityonf semicoreiwftdhicdipabsdn deemSuited santhenduct or
chip 50 is nmounted, and by neans of the wire bonding nethod the el ectrodes
of the senmebadugiortiom,p and bpneaditdad oln hpredetermminednpepétdondr side
of the substrate 30, solder balls are formed on_pads forned on the wires

but not shapdaviduphsepisandgstordevifes Gay befahigaateds dRLRERLIY 2

sem conduct or _device . can be fabri cat ed. .
of insulating portions are formed around each semiconductor

chip mounting region. A plurality of through holes are formed
on both sides of the phantom line crossing each insulating

portion, and inner leads extend from the through holes. When



rt should be noted that at | east one through hole 42 and one conductive
nmermber 44 are positioned bel ow the seniconductor chip 50. since thijcdigh)G 2002
hol es 42 and conducti~re nenbers 44 can be fornmed bel ow the sem conduct or
chip 50, a large nunber of through holes 42 and conductive nenbers 44 can

be provided. Then even when the sem corgluctor chip 50 has a | arge nunber of
el ectrodes, a |l arge nunber of wires 40 and a | arge nunber of conductive
menbers conductively connected thereto can be fornmed. The sem-. conduct or
chip 50 is connected to the through holes 42 through a thermally conductive
adhesive 524 :ln i €4al t h I e a i pe, and
al so funct%g%gtghgggfggﬁelﬁeg?ttEgggﬁiFpgdﬁﬁﬁﬁgaghigﬁg gﬁﬁgg?%% g%&?

Accordi ng t a® 3 g?yiltrm 594 Fegofed te
fl at ness a#&sﬁggﬁlgi per si onilgt' ?%gggﬁ?gt r atse' %O&gcr)g&tg%lssu?gjdl.é ﬁ'ﬁeéégs
conduct i ve hagnbefiér 44adandabenebat! frcmiche thssdgH ﬁdl&éomﬂdﬁr??lé‘éd@mt ion
32 by the resin portions 34 .1 3 AUG 2002 22 and 36. O her details are

t he sane aarencbheettedtterthedtheotgh holds s aadbbhe nEidt irtdhdealiseabendi ng
method is given as an exanple for _bonding the sem conductor chip, but the

f ace- down earhogomnpctgdalkpPy the plagingr visadi Rjestione, sthiewghiuther chip.
Third Enbodinent Fig. 4 sho a third enbodi nent _of 'the nmethod of

manuf act ur 818EiPA TS ANLP anPgal"s%qﬂ'C(?Sr&&&FSPlﬂEWEGC%PGrBPW@“P@) t he

present inventign. ln . this e ers (netal, gils 62 are

adher ed t o“Pe®RetlF HinGR 4 S.d'ng‘%g&%\é“ﬁ;'?ﬁ% i B S lFfA, OREShown in

~'ig. 4. AQqj [ i e is ' [ . the.w. ring
rerber s 620 10fgr s RAREOAT ol @rpfaifgttaed skl aPRRy Rk eda e ")

Wi ring nenkgesséBstide tiecutip eninebeatt 2§ Adietad Pratiiny aBRE £ati on of
pressure, of at least 5 kg/mm, for exanple. zt should be noted that as the
adhesi ve 64himypbeitfed, athetehecteital mongemiionssiamoay the plikeingnd as
the wiring nmenber 62 is preferably used a conventional substrate nateri al
such as copgeff argnuenevesyr e thé insiorkrads tare misemodliorger when

the wiring ers are_adhered, the previously applied adhesive 64
enters theeg%EJgElSﬁgiYnﬁgﬁm?ﬁt?‘ﬁ'the netal plate |0. The adhesive 64 which

has entered the h S {4Sol L3, angd. it j L0
(through hole fo#?rg?i %%gp%ér?é o%%%ﬁhggg'aﬁeg%‘%es%%% ?n%?rrgnggﬁ%lﬁsgl ating
layer COVeEiBg bRerdBhalg MAlR .1.9-aﬁk@&hla%tlarcet,hsnadbesseé_beo%fafﬁmeen
solidified, through holes are forned in the sane way as in Fig. 1C “the

W ring nmenthes insulaBidgpafORoRs8 R e ildsed to formw res, and by
making the interior of the through holes conductive, the wires on both

si des of the netah phis wayp arsubsitgate ta¢lyding tdet ratalipedlipnaagdibst r at e
simlar to that shgwn_i n Fiﬁ' L2A S o%ﬁai ned., According to this

enbodi ~aentthe; fBsulahipe BOREIPRG 3R RG QTR ineSbers 62 is conbined with
the step of form t in i y le f ion.portions ) ,
as a result of \Mﬁ?g?] ee)é%%#bg?oé#avg&}ﬁggég %ngr%c?uceeg.;ﬂ% er%fg’?lo | ate 10
has the i ngdkflingoth@%AresSmay H5& cardiedfout byUbraviBi g behavl . ng
an insulating Ilager can raI sg %e ugéad. 1Ien th‘l;sl}gaigg, ?ﬁeﬁ%ﬁes?ggggff or s
an insul at ithgtl ayerthéonatbr Eabodoreniheri thsul Alians pofidrs eadodhaent of
the substrate for a sem conductor device according to the present

i nventi on. iflsudatobgt kager pPorbetls smrfendactbrhdanetad platermaldiveshannet al
portion ( core layer ) 1, 02 , through hole formation portions x 04 forned
in a pluratheyhpiespcappring @ meEajefeil gdrat 45 tbe makerisluifexi hbel ayer
106 covering_the surface of the nmetal portjon 102, and w res including

i nner | ead ZG§7aﬁHdpF§FPﬁBgI hametyt foil.

By simply applying the metal foil with the adhesive
interposed, the insulating portions can be formed simply, and
the wires can be formed on the metal portion with the insulating

layer interposed.



The metal portion 102 is formed froma netal plate in which openings 116
are fornmed. The openings 116 are filled with an insulating materi a“’StRU§ Wi
formthe through hole formation portions 104. As the insulating raateria

may be used a resin, and in this case, the through hole formation portions
104 are resin portions. The substrate fo#r a sem conductor device 100 has in
its ~. 3 AUG 2002 24 central portion a nmounting region 114 for a

sem conductor chip, and a plurality of through hole formation portions 104
are fonaed around the sem conductor chip nounting region. For exanple,

a arol r ! . .
 portions 104 ar o F1} REEBEALNGTERiIRN IR GF ke SRNAIET bR TR O
—Adj acent t’eﬁegehié'loéfoéﬂé@td ﬁl%tﬂ%ﬂt beNfad@fadaire ¥T k- slipBeraté sdwul d be

noted that “intervals are provided so that adjacent through hole formation
portions 1Q45ghecHREuELHE | dePtiSe, At ilsiene thet etepkSofite kept to the

m ni mum si ze, the size of the through hole formation portions 104 can be

i ncreased. Each pérhiwg tdmuigh ihoheméoalaplidie pddmdnyg dA4insularieg in the
peri phery of the metal portion 102 to extend longitudinally along the sides
of the netpbrphoniim tiG2 holkenandefommizg popliunality ofs thzoughghtles t he

t hrough hole formation portions 104 extend |ongitudinally along the sides
of the rectanghe. lﬁﬁélﬁgiwgﬂpﬁ’é}@f ormation portions 104 are longer in
extent on the periphecal side than t.he_side toward. th enter _region of
t he netal portioﬁcg 11R¢, £ ieég‘ltsomggg‘?déagiaﬁe?%earl iy haﬁﬁ?%r?b? tion
portions 1 h a o] L i i | er than
Phe. i nnor  Sfacaty i BRECp oAt cox 8l e oRdBLE, dbricd Sopch
portions 1@f+henBualn wmsikiPenendl eéedidal RPsuNaidoncds e boflageive nore
restricted in extent than the outside, the extremties of adjacent through
hol e formai‘nlgﬁnegoahaoaﬁelméts]arpdnetiﬁmtwtaaim;@a.oget her. Since each of
the through hole formation portions 104 is 1 3 AUG 2002 25 of the
above-descri bed {28 Accordiag Mys alGatenth akspede ofnether pregeptural ity
of through holes 112 are forned in each of the through hole fornmation
portions 1dnvenkdopnr shgRehdiSePoridade 3 Pephef PHBRRREIRY R @f pRurality

of lines L1 %ng 'ﬁﬁ ext endi ng. al ong the | ongitudinal. dire Bi o of Lhe
Uhr ough hoPUPPSFARE: STF Pof TRERGTABE-or TRELFFACMEE Wiis 502 AT 68 Bhde
traiaht |i . i . Y . H h
straight lines. (hgy0ihdngsmidadPhdce Sediitidd gl dA18R% 8 hBgekhroug

hol e formati on portions 104 c e netal portion 102,
and the ot Rgound ROPLEFATEEY idE demizemBuchbouahip Ahsudtidgideaionsr bhon but
close to the center of the netal portion 102. The through holes 112 on one
of lines Lthanmetdl arbhtde andz Goghihgl s inkhletingepothienoin ldacbdsofl and
L2 are positioned so as not to be aligned in a straight line intersecting
lines 1,1 &he b®leFhat is to say, the through holes 112 are positioned in

i g2ag. t hi , Wh t he .i | eads 108 d pl at] ] ead 10
formed ext endi ngZpoRhE # RS BF FORAREP O By POFR X1 &F Aot
obstruct Oﬁrﬁ%ﬁttfﬂm ﬂﬂ@ gghgg%éézthésiggéﬂiﬁgéj @E’L%J%MSI nce the through

hol e forma por fions ma trapezol e, 'the number of through
hol es 112 on theflokﬂﬁﬁglw§£9§eiﬁ&dd‘ﬁxd @Rk tedgewdfe t dricilRy @l dngan be
made nore than the nunber of through holes 112 on the line L2 close to the
shorter edgdheofpldiftdnt apaie®i of The thsatghihgl portidnar @latdngddeadst h
conductive nmenbers not shown in the drawi ngs. The inner |eads 108 are
formed to ecneedtingnfide therplafinpivése tthewhrdughdiakas cangdnmesn of
the metal portion 102. 1 3 AUG 2002 26 The inner |leads 108 are formed to
ext end beyd@dshextending fromethe through hpkes wAthan insphathag dRYErt hat
Wre bonding is applied, the inner |eads 1d8 are fornmed to a point short of
t he sem codd¥&rRCsEs FonBYRE ﬁBerBQFGi Biateq@ndxirenities of the inner

| eads 108 are forned.enlarged, for .use W ¢ 1ng.. Sipce the

t hr ough hol es 11PTPYH ggzgé’fé‘&ucﬁ]‘g § %%“Z?gfgﬂé‘&iﬁilo 2% togggﬁ%g o t he

t hr ough ho'tfosle#éz positioned close to the periphery of the nmetal portion
Or el

102 can be riied toward the center portion while a-roiding the through
hol'es 112 positigngguehesey ter taiesnuaetst dlig ARl bd Alokin®ealoR thEhe




nmetal portion 1D2 is co~rered by the insulating |ayer 106, and thei 3nxh .
| eads 108 are fornmed on thé insulating | ayer 106, so that electrica G 200
insulation fromthe netal portion 102 can be achi eved. The plating 1eads

110 are forned to extend fromthe through holes 112 toward the periphery of
the netal portion 102 . The plating | asds 110 serve for carrying out

plating of the inner | eads 108 and also for carrying out plating within the
through holes Z 12 to form conductive nmenbers . The plating | eads 110 are
formed to extend beyond the through hole formation portions 104 , and reach

t he edges of . the tal parti 102...Si.hce.the th les 112 are

di sposed iﬁmz—l"'Szaéjfmf%'e %Ingt ?ﬂn% Icélat& nfloléxt%%ecéegyg%@%dt h@o%ﬁf' éfb‘ch hol es
112 positi G ifrﬁﬁfc&izr Ofetr ﬂ@aﬂbgqég a2k CaBcbeaiggmed to
extend out&gggv%gﬁﬁgqg%@?:ipg tﬁ% tﬁrgﬁ% hol es 11£gbositfpne% cIJg% to the
periphery @f ¢His fBLALA R hiARfdOure Be ABHBLLPOES iFOR dl8émisos@YEESE DY the
i nsul ating layer 106, and the plating | eads 110 1 3 AUG 2002 27 are
fornmed on BB9icBaSUAabIuA)BHEloflQBsudat fng gttt ics \WreC fogheat ar6@hd
insulation fromthe netal portion 102 can be achi eved. zt should be noted
that in Fi gach semicominctour ¢ktpmohinthagsegsitomatd ploradisymfcohdoeginr
device 100 is shown, and on the other surface wires simlar to those of the
first enbobPkeatarg Eormeden bohb F idesqed Fheaprrt N & LRerass imsr eaah wi t hi n

the through holes, 112 the, w resr&gn, the two surface %re cognect ed together.
Thi s enbodRERE2FINGORRFHHER e AR RS i Sa ey fgORa T hBe tPEARR at ed by

the mot hodg descr ied idh e (e siaANdiL e QTR TR Spp MGRVEEng N the
nmounting region”11470f € seni conductor chi'p Tn the su rate for a

sem C0”dUCEQBsQEﬁbCEaéQOinéamrﬁ;ﬁ%%ﬁgh ¢htE & SndTdYikbesiNdathCor

el ectrodes of the sem conductor chip and the pads of the inner |eads 108
are Wi re-bgRdegdinghet pteces Naae ipeesibadbodiih @it tfions eReceAgdosyRr chip,
external termnals are provided. In this way, a sem conductor device can be
manuf act ur bdlest Bhating bkeards ede kannehtedehd cmel thmugbhhpleay endal |y be
subj ected to face-down bonding. Fifth Enbodinment Fig. 6 shows a fifth
enbodi nent tbe Platingsdeads fadie Laddniepnrriesd tRvtke RiabiRgnyire-the

t o tiagn. A substrat i duct ' .200 | ncl.ud
et al port EBREEROFEs| /g IBbothE FLREIRE y SaFe: hPBRoIPIEY ol RafFon
ti 2 ' | J .af [ | ' 202,
B § nsul at PrECEEVE = nd uLbg cakiBa SOC U AP st ol el SRS e et a
portion ZQ%heagﬂawx%%&i&ecw%&ﬂehWnd eadsprhitonP 8heNG ds2ady den and
plating wres 214. e substrate for a sem conductor device 200 has a

plurality ahsmhenihggpseglians I¥] Gnfohis eascioridmGt thechilpstratéhdls egtt o say,
the substrate for a sem conductor device 200 is cut into a plurality of
singl e pi edpsusand eagut grider thangthepwideh efisthe gdatdagdldrer thep
mounted. Fig. 7 sho one surface of a si&g%e, i]e_ce cut fromthe sulstrate
for a sem CRBELGALRAMESHHE TOPELYE BT LEALS AERcrMaNedcandThen

chip on' a SPRgRBRSF eeBed: Tre ot oh S HEIPE S es el aatd BeRRRrERTaeni ce.
Each of the sem ¢opduslOrstdy Bf”?blﬁ%i% Ew'iaaﬁlaéﬁnbzp&u&m%d;ﬁx

t hrough hol e formation portions 204. en the sem conductor chip is
rect angul atepob £ esPanInd G Hed wilkies RER IR darriikikdosgh ! efcvidEnigoan
portions 204 are forned In positions corresponding to the sides of the
rect angl e. adhesiweathptris oth aitiexifadr fed thenimswhbdtaing Ipatre iiom whidch
openi ngs 224 are fornmed. The openings 224 are holes forned in the netal
porti on 20kheThasuhpbiiny hayex fon hath susdrresnstobhe sietalopdadebgnti | | i ng
the openings 224 with an insulating material. As the insulatin% mat eri al
may be use¥ifhiasthe hadefn applyinga medal; fpdlghhab ks dadBtexisdrti ons
are resin porti§;§._The t hr rtions 204 are forned, as
0

two of theXFaf ?”d’EFsﬁhﬁﬁggggﬁggé‘gf%ﬁﬁééﬁ]p‘%ﬁ‘ons 104 shown in Fig. 5
w th their | onger sgducs abuied. . raicing, ag, &l 0Rgaked N agRoal, ANaRe

Therefore, one h of “Bach
invention, there is provided an electronic instrument having



.1 3 AUG 2a0 29 through hole formation portions 204 achieves a simlar
effect to one of the through hole .formation portions 104 shown in]lsd'%y 52002
When the sem conductor chip nounting regions 216 forma rectangul dr 's ge,

of the through hole formation portions 204 surroundi ng the nmounting regi ons
216, adjacent through hole formation pbdbti ons 204 forman L-shape. It

shoul d be noted that intervals are provided so that adjacent through hole
formati on portions 204 are not connected. Since these intervals are kept to
the m ninum si ze, the size of the through hole formation portions 204 can

be increased. .In each of the throygh .hol t] (e} )
plurality %f ct"ﬁFBﬂrgthcﬁréls %GWﬁ%Hﬁorl%e .O%é?atggt %(%%U'teh?e't{c%éﬁggeﬁ hol es
206 is the I of the through holes 112 shown in Fig. 5.
That is tosélgg'?mz@%#% %ﬁﬁ{r ough holes 206 is positioned on one of a
plurality of lines (not shown in the drawi ngs) extending in the

| ongi tudinal direction of the through hole formation portions 204. The

t hrough hol es 206 are BRIEFSDESORIPTIONzOF THENBRAWINGSt her details are the
sanme as described in the fourth enbodi ment, and the effects are the sane,
I n each of the thigmglahtbel€ show i2odipstt embedment sHLheingthed ®0214 is
fornmed. Each of the through hole formation portions 204 is of el ongated
hexagonal mhnpfacttee ¢f A SFAHFCHRIUCERE SYERIAFGOFALRAS SREIRIRA
direction in for exanple the center region in the lateral direction, a

pl ati ng wi #BVSRRiPR- forned. The plating wire 214 is used for carrying out

pl ati ng ~1 3 26 i B P, [ Gyl ar . i Len Safby 210 ate
formed to exten?ﬁ%’m%#nggfﬂh?%u%g%o%ése Eﬁ%g:ﬁn e |e}1§gflkoﬁﬁ%pdb05| teto
that of th fkaﬁthQc%fsso%% d WRIFh AR oFe AR Gicioreliing FRUNEHET

regi ons 216. e 1 nner |eads 210 are forned to extend beyond the through
hol e formpiresenrer ihe@stdid. Wien wire bonding is applied, the inner |eads
210 are formed to just short of the sem conductor chip nounting regions
216. The extreniFigs bishows ansegondtembopineatcotrithe gadpsirasgdior® wire
bondi ng. The netal portion 202 is covered by the insulati ng | ayer 208, and
the inner Femdsopduckee doViRR aRFeudking &9 nETESEBF 2BBENLLON: rosylt of

whi ch el ectrical _insylation fro h et i ' i The

pl ating | eads 21519t ?alb?‘ﬁsa ?%ﬂeéﬁéﬁggi"ﬁ%?#t% ﬁeé 8‘%} ggé#i%?ﬁgf%%%%%mrd
the platingewkpessdddr AN Adie aPbahiBondhEESy ey Al RlBuidy! €3Ume12 are
connected together. By this weans, since the plating wires 214, plating

| eads 212, pgRdehfNefivigedsn’l, 0 are electrically connected, conductive
material. 236 ( see Fig. 9 ) can be fornmed by carrying out plating of the
i nner | eads 210 Rhg. chrshpwsgaofibuptintemiypdimentte of nthe isybsdirateh§orm ough
hol es 206 through the plating wires 214. The principal part of the
substrate Bemigosdurterddeysre REFUAITD b e Presepsy PYERELPRed

construction, and, by cutting thl, he single piegce.substrat h in Figs.
7 and 8 is obtai héd: %/U?tém'%%eacryﬁsfé: F?,fma%ﬂeggb%fftaﬂee _rs%ér%g%_mgég%nédgct or
devi ce 200 J516hafbeBY hEP1BLALLAS MAL S Khe Mk Henibfl 0 SINgl e
pi eces . Fox éxanple, If e plating wres 214 have a wwdth o

approxi matel y 80pign7 thetsUsisifigie pllece UG fiunl the £ifen embbhiment ade

t hi ckness of approximately 160 ,ccm then by cutting along the plating

W res 214, ogvehecsubsteata@oidna semicanguttber devicefaddurdiingetot hbepl ati ng
Wi res 214 can be cut and renoved while carrying out the cutting operation.
The inner Ipe@senzl@nyrdtpbati ng | eads 212 extend fromthrough hol es 206,
and the plating | eads 212 are connected to the plating wires 214, so that
by renoving the Figtih§hpweea single prece ot fé‘giﬁstth?’lglﬁ% eBLofABE o

Longer nutually electrically connect.ing. .
g of the substrate gﬁr a semlc&%ductor device according to the

present invention.
Fig. 9 shows a semiconductor device fabricated using the

fifth embodiment of the substrate for a semiconductor device



A single piece thus obtained has the above described inner |eads 210 on one
surface, as shown in Fig. 7 . On the other surface, the inner Ieadf 2#8
extend fromthe through holes 206 as shown in Fig. 8, and pads are 3r @2002
at the extremties of the inner |eads 210 . These pads are used to provide
external termnals . The inner |eads 2{p on one surface and the inner | eads
210 on the other surface are electrically connected by neans of the
conductive material 236 (see Fig_9 ) provided within the through holes
206. As shown in Fig. ?, on one surface of the substrate for a

sem conduci@Eofeind G 20 Pprasiendr knvendtshive pattern 218 is formed. The
conductive pattern 218 is forned in a region including the sem conductor
chi p nmounting regignsl®1l$howsidai sironitcbedréhpouyhithe iisnmennitedds 210 to
t he through hol es 206, and through the conductive material 236 (see Fig. 9)
Wi t hi n t hes¢hicomdudidrdefi6e ticswhich the prrssidt duvent ior isranpl iegads 210
on the other surface, and through pads on the extremties thereof, is
further connect &Biigo klhéhewsernaeleckramid sinsigumess relating ko thes 32
Fig. 9). The periphery of the conductive pattern 218 has a w frane-shape
portion, awaeg%na Wé‘é'%lﬂtt’P% re bonding to this frame-shape Qortion from

el ectrodes 232 of a sem conductor chip 23 0 ( see Fig . 9 ) nounted on the
conductive pattern 218 is possible. Since this frame-shaped peri pheral

portion surrou PEES BESQOBIT o irfir? BRerERRED DRSO PEMENRTOS ST bl & from
t he el ectrodes In any position. The conductive pattern 2J.8 is, for

exanpl e, at groufik Deteddntl invidifc i diC tricte ddSibed? it itertlsedds ical |y
connected to the nmetal portion 282 via through hol es 222 passing through

t he netal pembeéenn c2préfierred temlsalimentzar t wotht hrelayehest | e gt ern 218
is formed to reach the openings of the through holes 222, and since plating
is carri eddBa¥ingst he surface of the conductive pattern 2~8 and the
interior of,the throyugh holes 222, this plating acts as the conductive

mat eri al 2§Brf§e§"r‘¥?'£.ﬂ“%, and the conductive pattern 218 and the netal
portion 202 are tri.call cgpg;t h [ h tiyvely

| ar ge met al po_rtﬁbig’zdf ?é gFec ri c%a%ﬁ})/:s:gogﬁg{’:?jé‘gﬂ% ﬁghtgoﬁaﬁgét’?vdefvpattern
218, its CRPAGFhEPEEe icE hNdPRTHIuCEE §60iPLRRbIAl ngStS kRl pFe&fisht Around
the conductive pattern 218, so as not to be conducting thereto, a separate
conducti veipaeheion220 ~.s forned. This conductive pattern 220 also is
formed to surround the sem conductor chip 230 (see Fig. 9), except for a
regi on avoi di ng Bipski asf shpemcdndiitgi Vi patrekal pintedd hperksmred wire

bondi [ ible f t he e7. des 232 i ition. Jh

conduct| vea ki tro0f e Lesofonsiiagn) 12r heBebnl sane 6 1 S5mad 2002 53
tential. FEi 9 sh ; 1 | I Lhizi th

S hgle pi 26 ety AR SEE A0 RlimARkh’ SOBLALR Ml e A L or

devi ce 200ref‘§t§b@£? | hildh S EletELic tRenaubeivaty fQandd Senbsmpduct or
devi ce 200, the seniconductor chip 230 is nmounted, and any one of the

el ect r odescdgduttiv0byedre@avht f Al ehirthees e thecndtalfldne aowige 234.

O her one of the el ectrodes 232 and conductive pattern 218 and 220 are al so
connect ed fprmadt ham vinsulatiolg sheweri n(pheteetiNegstayer)By 18| a2lse) of the
surface of the inner |eads 210, the surface of the cqgnductive patterns 218
and 220, afdNERACRAREr #Bra PrRFRCY IS ghihdisee F3§-arB)222, the conductive

material 236 is for on.the surface osite.to t i.chythe

seni conduct or ch?ge%‘?%qﬁoﬁﬁ?eﬁ?{?)%dsé)o%?&xfgpﬁﬁdsfa&a%%%ﬁ@ﬁeg‘}??%s of

t he inner | ead | Q, to.proyl a ] 8 X e

sol der bar g%r %fiéggl ° eFBEegggggﬁélﬁégi }Snergg%gb?%k i (g)ﬁ,' gécﬁgg?ft ﬁgy:

el ectfodesa%%%cg ttrgkggése'lﬁ%m}&éﬂ dm'ef}%%o_ b otCOPEG € dnt thdBep by t he
external termnals . I'n-a region excluding at least the pads for

provi ding exieragl thbeﬁ\etaﬁlT%_laé&l@ P& iRid \etERinYd aknd4Boseshare a

sol der resist is provided. is protective material 240 may penetrate the
i nterior offotthedt B6oaghtd alvedd2the arsir?d? potitiionenbbdi nemtetiad pdasér uct ed
as described above, and its nethod of manufacture is now described. In this
enbodi ment Thei t hetesf e afrier sfoxmedsedmx erpopilaentky ofdieretaBphdd of
manuf acture nmay be applied, but the second enbodi nent will be described by
way of exanpl e.



1 3 AUG 2002 34 In this case, first, holes are fornted in a netal plate
correspondi ng to the openings 224, to define the netal portion 202 T%ﬂ? ?002
nmetal foil to which an adhesive has been previously applied is adherae o]
both surfaces of the netal portion 202 and a particul ar pressure applied.
zn this way, in the openings 224 in thegnetal. portion 202 a resin portion
is formed fromthe adhesive, and this region constitutes the through hole
formati on portions 204. on both surfaces of the netal portion 202 the
insulating |ayers 208 are fornmed fromthe adhesive. Next, in the
above-desc%% ggsgﬁgétl ons through holes 206 and 222 are formed. The netal
foil is et wires including the inner |eads 210, plating | eads 212,
plating wires 27pKen agfHeCedest i V2 ARkl efiSedl Syt 380 ele-thdic@mdy Next, a
pretreatment fluid for plating is applied, and thereafter plating |s
applied toih&e1at iy Slttrs‘:acaz;andotOeimpléltw ipottingl. are e tdusdmgh 4hol es
220 and 222, to provide the conductive material 236. 7a should be noted

t hat si ncemayebe hebres, hideex2@dler, e af sehedei nesie enrerapy Mmsisdnf-or mat i on
portions 204 forned of an insulating material, even when plating is carried
out on the interibEhigWazoeths sphetrate JSShRyRin Fig. U?'léﬁé’hts"lﬁ‘&

el ectrical conductivity between the conducﬁll ve material 6 and t e net al

portion 203k eTﬁ“%‘Fﬁ‘? 16 SMPrises @nPshs HBFE%°§2§Z°%E% ASFed

penetrate t t

conduct i ve g&%l"mzp%gé Q%ﬁ fgrg} a'It\gn rtl bﬁ ’lz%% %%%?FggFF§ﬁgl§r}ﬁect ed.

In this wa for nﬁ.m Fig. 6

i s obtai ne#;—%ﬁ‘%éﬁ'%ﬁ&%ﬁtﬁ%g 13&&38%&@ ati %@%%E%SA%Q%%;%M%%@;& res
214, the shbpégaiz.for a sem conductor device 200 is cut up. ey neans of
thls step, the single pieces shown in Figs. 7 and 8 are obtained, and the
plating wires 21Nexte asesboen, is&ighalCi Hea erebtof ddie Eeﬁm&@qnm@n&rmng t he
i nner |eads 210 are no Ionggaﬁpresent Then, as shown i

Eem&conduc%ﬁ? °@h‘7rrge %‘SES'FSZOI taeﬂzll‘rﬁ?ﬁlcw %GHFPHQhrh@d-leénn]sﬁ T f°5ﬂ&d\m re
i i . o A
bl od | nEfia el heaelil & R endmelyy el S RERLPT ML RRar S oS

including {Qg.ires 234 may be seal ed vvlth resin. By nmeans of the above
steps the sem conductor device can be obtained. It should be noted that in

this enbodi ment ph&® withidl ahe ehrvhgR KB NP chpdacdews heamskrig 2oy
equally be applied. In Fig. 10 is shown a circuit board Z000 on which is

nount ed a ¢see®dgiu2B pareqgu aeidetDOThe lgondatsdveyneniensn2d hve omeddi ng to
the present invention. For the circuit board is gener al ly used an or ganl o

substrate BiictFaRiqetding sthpodptarior apE dihe nEhrpreh delese t8r d@

const |t ceheREsRPen arvaiing ik BRAS GF Frip i eR, hR l?rt@er%%%g_
sem conduct ke g,gg%fg.ggﬁi vgrgflg(aggr 1Rldy B g.ct ed, to achieve the electrical

conductivity. onic in urrent provided with this circuit

board 1000, Fig.nditsh@shewnoirebogk 220 sansdticeipebest LRQ0subdt sl d be
noted that the present invention is applied to technology relating to a

sem conducl 6y wimese2 dxe formed en IheUhFQDLL By payeeat (Sew &agi. &dB)can al so
be applied to an integrated circuit device using other than _a sem conductor
materi al . The wipes @2 age connected to conductive members 20 formed in
the through holes 18, and extend toward the center of the
substrate 16. At the extremities of the wires 22, pads 22a are
formed. In this embodiment, on both sides of the substrate 16
similar wires 22 are formed, but according to requiremente the
form of the wires 22 on the two sides may be made different.

It should be noted that the process of forming the



37 WHAT IS CLAIMED I'S: 1. A sem conductor device conprising: a substrate g
for a sem conductor device, wherein said substrate includes a core,) gyauc 2002
formed of a netal that pronotes heat dispersion, a plurality of -

di sconnect ed through hole formation portions fornmed in said core |ayer,

each being in the formof a hole contal@ing an electrical insulating
material, a plurality of through holes forned through said electrical
insulating material ins aid through hole formation portion, electrical

insul ating layers forned on both sides of said core |ayer, and wires forned
on said electrical insulatingh,l r hi_ev] trical tivity

t hr ough salc(?“fiﬁfgﬂl&ﬁ MRS %8m§§§etlggu$fx§%ée s? Ob?%feo%ed; Egg “sng!?%gj?oczre

| ayer; and ] ugt o ' i ' u te for a

sem conduc{ngfggl‘/llggg,g g%fﬁﬁ%%ﬁﬁf%&%@%?&gf% gg{'f? connected to said
wires. 2. The seghef i Enfunden! ﬁfga%g,efal 889aéP rdsigh 24 VRIHiMiaAi d

t hrough hol es are disposed in zigzag. 3. The sem conductor device as
defi ned i ntel Bbfthlsidies!|df mhe sabserateal 6 b estalid ahel padsaz2ag ami eri al
and said electrical insulating |layers are of the same insulating material.
4. The semecsemiconduckor caips2edfs honded o oing sideinst she sebstrate
insulating material is a_resin, 1 3 AUG 202 .
6, and solder balls 28 are provided as external terminals on
the other side. It should be noted that the semiconductor chip
26 is attached by the face-down bonding method to the pads 22a.
Further, at the junction of the semiconductor chip 26 and
substrate 16, a molding resin 29 is provided to form a seal.
The thus obtained semiconductor device 1 ensures, by
means of the metal portion 10a, the flatness and heat dispersion
of the substrate 16. The conductive members 20 which
electrically connect wires 22 to which the semiconductox chip
26 is bonded and wires 22 on which the solder balls 28 are
provided, are formed in the through holes 18 in the resin
portions l4a. Therefore, by means of the resin portions l4a,
the conductive members 20 and the metal portion 10a are
electrically insulated. In this way, astiffener canbeomitted,
as a result of which the manufacturing cost can be kept down.
Since the heat dispersion of the metal portion 10a is high, a
heat spreader can be omitted. However, there is no impediment
to the provision of a heat spreader for further enhancing the
heat dispersion performance.
The present invention is not restricted to the above-

described embodiment, and various modifications are possible.

For example, in this embodiment, the face-down method is used



38 5. The sem conductor device as defined in any one of clains 1 to 4,
wherein said plurality of disconnected through hole formation portion are
formed in at | east one of a peripheral portion and a central portib)na dUG 2002
said core layer. 6. The sem conductor device as defined in claimb5, wherein
said sem conductor chip is disposed onzaphe central portion of said core
| ayer and is also nounted over at |east one of said through holes. 7. The
sem conductor device as defined in claim®6, wherein said sem conductor chip
i's mounted over said through hole through an adhesive. 8. The sem conduct or
device as defined.in claim?7 erein said.adhesive is. her mal_|
\conductivefi’rﬁtbé"m%d'ln.g é}_\e ?ﬁ’al%%%‘&%ﬁ%sﬁbi"& |%Jééea§°ﬁé*$%é‘8$ie gr%yof
—clains 5 tg 8a V\?ir(ﬁi n said di sconnected through hole formation portions
formed on Pfie BB 5 eral portion of said core layer are along the edge of
said core E@XS-idaEﬂbQ A opening length longer close to the peripheral
portion than close to the central portion of said core |layer; wherein said
through hol es argigl raRmReUsi § ey chbodipkttadf thheobupbapave fomnas that
are imaged to be over said disconnected through hole formation portion and
to extend panatbatuttorn desigiet oflitha present iimventieni dindicbdsnfiantzed t hr ough
hol e formati on portion; and wherein the nunber of said through holes

arranged om snbstfataiip pien@ometirhcporhien | atendayes)t hé EigredbbYsaid
core layer is larger than . .
dle-stamping of a metal plate, and resin portions 34 and 36

(through hole formation portions). The resin portions 34 are
formed by holes (slots) 38 formed along the edges of the
rectangular substrate 30, filled with resin. The resin portion
36 is formed by filling a rectangular hole 39 formed in the center
of the substrate 30 with resin.

In Fig. 3, a part of the substrate 30 is shown in
enlargement. As shown in this enlargement, on one surface of
the substrate 30 are formed a plurality of wires 40. The wires
40 are formed to extend from either of the resin portions 34
and 36 to the metal portion 32. The wires 40 have pads 40a formed
on the metal portion 32.

The resin portions 34 and 36 have a plurality of through
holes 42 formed aligned in a zigzag pattern. This configuration
makes it possible to form a large number of the through holes
42. Each through holes 42 is provided with a conductive member
44,

On the other side of the substrate 30 are formed wires
not shown in the drawings. Through the conductive members 44,
these wires (not shown in the drawings) are electrically

connected to the wires 40 on the opposite surface. It should



1 3 AUG ~1~~~ 39 then unber of said through holes arranged on one of said
phantom lines that is close to the central portion of said core Iayqr. %@%ZNW
The sem conduct or device as defined in claim9, wherein said wires intl

i nner | eads extending fromsaid through holes toward the central portion of
said core | ayer, and connected to el ecsdyodes of said sem conductor chip.

11. The sem conductor device as clained in any one of clains 5 to 10,

wherein the di sconnected through hole formation portion as the peripheral
portion are trapezoidal in shape. 12. The semn conductor device as clained

i f clai : i di d thraugh_hol

{or mat i on PErETSRH FhAth dpbhe IO i Ei8- QLo 40 THadthd
o oo nel ort o e

3 sconnect 4 3 ARG RB1 ST SHRARAIVE pEALIT 43 kT ofe HUCROFHD,

square. l43¢/4 BREEREE, Mt AnSEIBLCRILES LY a8 Vi Sned 2BRAL AL S e8chOT €

| ayer forned of a netal that pronotes heat dispersion; a plurality of
di sconnect ¢fl the aestaderl isre’ memblergn4portions fornmed in a part of said core

| ayer each being in the formof a hole filled with an electrical insulating
mat eri al ; insul d&to ogel syefacd ofnthis substiratedd acfemidcondugteon ahép; and
1 3 AUG 20D2 .
50 is mounted, and by means of the wire bonding method the
electrodes of the semiconductor chip are connected to the pads
40a. On the other side of the substrate 30, solder balls are
formed on pads formed on the wires but not shown in the drawings.
In this way, using the substrate 30 a semiconductor device can
be fabricated.

It should be noted that at least one through hole 42 and
one conductive member 44 are positioned below the semiconductor
chip 50. Since through holes 42 and conductive members 44 can
be formed below the semiconductor chip 50, a large number of
through holes 42 and conductive members 44 can be provided. Then
even when the semliconductor chip 50 has a large number of
electrodes, a large number of wires 40 and a large number of
conductive members conductively connected thereto can be formed.
The semiconductor chip 50 is connected to the through holes 42
through a thermally conductive adhesive 52. In this case, the
through holes 42 serve as an air escape, and also function to
cool the heat transmitted through the adhesive 52.

According to this embodiment also, by means of the metal
portion 32, flatness and heat dispersion of the substrate 30

are ensured. The conductive members 44 can be electrically

insulated from the metal portion 32 by the resin portions 34



40 wires fornmed on said insulating |ayers and achi eving el ectri cal
conductivity through said through holes fromone surface to the otHe§ AfiG 2002
said core layer. 15. The substrate for a sem conductor device as defined in
claim 14, 'wherein said through holes are disposed in zigzag. 16. The
substrate for a sem conductor device a2 defined in claim14 or claim 15,
wherein said electrical insulating material- and said insulating |ayers are
formed of the same insulating nmaterial, which is a resin. 17. The substrate
for a sem conductor device as defined in any one of clains 14 to 16,

:“ﬂera?i PeZi,‘%r?qﬁﬁ' ‘féi‘%%é%@f% TRRERORE 5ok L%séﬂ%‘efﬁ%i%?r%ﬁieﬁ#%ﬁig?‘@a{ d core
.18, T A . ' . VA ' ' im 17,
whorein sai d di SJoRRLE: PSEHEETET EY e BRI RefRol el Wve a8 Chera
portion of,5gld ﬁf%?folraﬂc%cfﬁ{it?é%’éﬁtitcgﬁdﬁg%r%fhi?a}'ﬂx@%@ faRURloapd have
1 14 onger clos ot I

an openi ng 1éeng e peri phera ortion than close to the

central podiyul Hays hadayepbau8ea WBE! BLAAIAG SN Siimis¥ndulctopugh

hol es arranged on one ‘of said phantomlines that is close to the edge of

said coredmies is larger than the nunber of said through holes arranged on
one of said phantomlines that is close to the central portion of said core
| ayer. 19.ThAxd Embadimeatf or a sem conductor device as defined in claimil8,

wherein said w rFeisg .cozrp rsih%%si nan en:hlier%dsen?ﬁ(édeménr'}:g L%onehseai geét%c? U%I}
nanufacture of the substrate for a semiconductor device
according to the present invention. In this embodiment, wiring
members (metal foils) 62 are adhered to the metal plate 10 in
place of the step in Fig. 1A, as shown in Fig. 4. An insulating
adhesive 64 1s previously applied to the wiring members 62. More
specifically, the metal plate 10 is clamped between the wiring
members 62, and the wiring members are adhered by the
application of pressure, of at least 5 kg/mm’, for example. It
should be noted that as the adhesive 64 may be used a ketone
resin or epoxy resin or the like, and as the wiring member 62
is preferably used a conventional substrate material such as
copper, aluminum, or the like.

According to this embodiment, when the wiring members 62
are adhered, the previously applied adhesive 64 enters the holes
(openings) 12 in the metal plate 10. The adhesive 64 which has
entered the holes 12 is insulating, and it forms a resin portion
(through hole formation portion). The adhesive 64 also forms
an insulating layer covering the metal plate 10.

Then after the adhesive 64 has been solidified, through

holes are formed in the same way as in Fig. 1C, the wiring members



1 3 AUG 2002 41 holes toward the central portion of said core |ayer, and
plating | eads extending fromsaid through hol es toward outside of ﬁaadﬁﬁqrﬁmz
| ayer. 20. The substrate for a sem conductor device as defined in ¢l 4i 45
wherein a first opening is fornmed in a central portion of said core |ayer,
and a plurality of second openings are3ornmed in a peripheral portion of

said core layer; wherein said through hole formation portion is formed by
filling said first and second openings with an insulating material; wherein
a first group of said through holes is formed in zigzag in said insulating

material i QL—% Sféfled S EoPRAM Fk , ARA By SROCIEY $heUPneér foit st Breugh

holes is forned I1n zigzag in said insulating material within said second
openi ng; aolyd Rbled dordiictdiveljPthé wintek vnrlesth sidesnef the metabd from

t hrough holes of said group to short of said second opening, and a second
group of gaiateM I@Sare fellerdicaldyt erchreched, hrehetelhl @s sabssaatiesecond
group to short of said first opening, said first and second groups of wres
bei ng di spEdseidam tan thiateshawnngnf Bsai o2 sl obtasiiestrate for sem conduct or
devi ces conprising: a core |layer forned on both sides of said core |ayer; a

plurality of di d6exesnEdte HERifERRAEIEImthEnsheP 19bRANEEARgItBRound
P o 2 i iRt B SRR P e B e B
an el ectr ipco‘f’.lcltjjori‘\ssul@ﬁf&@gﬂ&f&ifﬂfmation portions), as a result of which

the number of steps can be reduced. The metal plate 10 has the

insulating layer 13 (see Fig. 2B), but a metal plate not having

an insulating layer can also be used. In this case, the adhesive

64 forms an insulating layer.

Fourth Embodiment

Fig. 5 shows a fourth embodiment of the substrate for a
semiconductor device according to the present invention. This
substrate for a semiconductor device 100 includes a metal
portion (core layer) 102, through hole formation portions 104
formed in a plurality of locations in the metal portion 102,
an insulating layer 106 covering the surface of the metal
portion 102, and wires including inner leads 108 and plating
leads 110.

The metal portion 102 is formed from a metal plate inwhich
openings 116 are formed. The openings 116 are filled with an
insulating material, to form the through hole formation
portions 104. As the insulating material may be used a resin,
and in this case, the through hole formation portions 104 are
resin portions.

The substrate for a semiconductor device 100 has in its



1 3 AUG 2002 42 a plurality of through holes fornmed through the el ectrical
insulating material on both sides of a central portion of each of smg UG 2002
t hrough hole formation portion; a plating wire passing over said ceMt aA
portion of each of said through hole formation portion; plating |eads
connecting fromsaid plating wires to spid through holes; and inner |eads
extending fromsaid through holes to over said insulating | ayers outside

said through hole formation portion. 22. The substrate as defined in claim
21, wherein the through hole formation portion for each sem conductor chip

mounti ng r@@&@&fg‘ar@&awmsﬁaeﬁn?fﬂa%imrﬁm o eefn@eaﬁaﬁeeblpemgsm for

adj acent sem condtctor chip mounttng T egions Bel ng connected along said
central pogidoR. ,E,ﬁzafiﬁset&@d;ﬁod@mlﬁdfé Uit idnS Poiréandecton dewi ce,
conprising the steps of:” providing a substrate including a netal portion
and an i nsgdghddJaPound Othel seiii 6gndutor abhiy abufltghgniegion.t fogugh hol e
formation portions each being in the formof a hole containing an

el ectri cal exampil ey iqurresponiddng tor g ngcbapgyular i gmisfontduedwgh chdpes in

said electrical insulating materials;
through hole formation portions 104 are formed positioned along

the edges of the rectangle. Adjacent through hole formation
portions 104 form an L-shape. It should be noted that intervals
are provided so that adjacent through hole formation portions
104 are not continuous. Since these intervals are kept to the
minimum size, the size of the through hole formation portions
104 can be increased.

Each of the through hole formation portions 104 is foxrmed
in the periphery of the metal portion 102 to extend
longitudinally along the sides of the metal portion 102. When
themetal portion 102 is rectangular, the through hole formation
portions 104 extend longitudinally along the sides of the
rectangle. The through hole formation portions 104 are longer
in extent on the peripheral side than on the side toward the
centexr region of the metal portion 102. That is to say, each
of the through hole formation portions 104 has a trapezoidal
shape in which the outer side is longer than the inner side.
In particular, when adjacent through hole formation portions
104 form an L-shape, naturally the inside of the L-shape is more
restricted in extent than the outside, the extremities of
adjacent through hole formation portions 104 can be brought
close together.

Since each of the through hole formation portions 104 is



.1 3 AUG 2002 43 providing a conductive nenber within each of said through
hol es; attaching a semi conductor chip to one surface of said subst r‘|a36AUGg 2002
provi ding external termnals on the other surface of said substrate; and
formng wires electrically connecting said sem conductor chip and said
external termnals through said condu@s ve nenber, with an insulating |ayer

i nterposed over said netal portion. 24. The nethod of manufacture of a

sem conductor device as defined in claim23, wherein the step of providing
said substrate and the step of formng said wires are carried out by:

rovidin Lv.e ¥ g{npeé ' : g0 1 [ i on and
gai \él i hsgfgbfﬁg %gyeér—dtgggnb%%ﬁdtsf&r écelgé g?ggg{a s%}(ﬁﬂﬁﬁ%&&% g\ﬂ"}%]: n said

hol es; apRlofhild a2 pTBEAL 91 41 iitlough WBaeBPLED] dbe fsrafeal drviehen: oand
et.ching sal d net aP forl. 25. A method of manufacture of a sem conductor

devi ce comgyd Qhﬂgu?i‘i&uﬂ[@ﬁﬁrﬂﬁti@ﬂ Pordiivgsal 64 AHeat Rrovigh tdileg Rlzret al
portion having a plurality of sem conductor chip nounting regions, and a

plurality ate ialsigned rdongr eitherf ofnadpdnrahdtgacti dinesi Ul sandcbaduct or

chi p nounting regions;
extending along the longitudinal direction of the through hole
formation portions 104. The lines L1 and L2 can be made straight
lines. One of lines L1 and L2 is positioned in one of the through
hole formation portions 104 close to the outside of the metal
portion 102, and the other is positioned in the same through
hole formation portion but close to the center of the metal
portion 102. The through holes 112 on one of lines L1 and L2
and the through holes 112 on the other of lines L1 and L2 are
positioned so as not to be aligned in a straight 1line
intersecting lines L1 and L2. That is to say, the through holes
112 are positioned in zigzag. By this means, when the inner leads
108 and plating leads 110 are formed extending toward the center
or toward the exterior, they do not obstruct other through holes
112.

As described above, since the through hole formation
portions 104 form a trapezoidal shape, the number of through
holes 112 on the line L1 close to the longer edge of the trapezoid
can be made more than the number of through holes 112 on the
line L2 close to the shoxter edge of the trapezoid. The through
holes 112 are provided with conductive members not shown in the
drawings.

The inner leads 108 are formed to extend £rom the through

holes 112 toward the center portion of the metal portion 102.



.1 3 Au~ 2002 44 formng a plurality of through holes on both sides of a
phantom line crossing each of said insulating portions; formng w,res
including a plating wire extending along said phantom |ine of eacll DrAUGi2002
i nsul ating portions, plating | eads connecting fromsaid plating wire to
said through holes, and inner |eads exénding fromsaid through holes with
an insulating layer interposed to over said netal portion. providing a
conductive menber within each of said through holes; attaching a plurality
of sem conductor chips to one surface of said substrate and connecting

Cutti ng. SaFd 4TRee Hoad s fs SEPE FORS L ofCURE oA chel SRRty RGRE, N1

~_cutting sa e 1nto a plurall pleces whil®e cutting away

—sai d plat 'df!?;r}%{‘écrfgqn nﬁggti_%s 79 has) Gfe FBOELAGL UG OhoBRILS apgméa [ device

as define erein the step of providing sald substrate

i ncl udes aygé epnabrf ArdldRy 108 earen RriREaltd! at poiard shattepodf ther mi ng
said insulating portions in said holes. 26. The nethod of manufacture of a
sen conducs émiceiydueras cidpimechting raghod 1 4whTheiextiremistiep aff theovi di ng
said substrate and the step of formng said wires are carried out by:
inner leads 108 are formed enlarged, for use as pads for wire
bonding. Since the through holes 112 form a.zigzag, the inner
leads 108 extending from the through holes 112 positioned close
to the periphery of the metal portion 102 can be formed toward
the center portion while avoiding the through holes 112
positioned close to the center of the metal portion 102. The
metal portion 102 is covered by the insulating layer 106, and
the inner leads 108 are formed on the insulating layer 106, so
that electrical insulation from the metal portion 102 can be
achieved.
The plating leads 110 are formed to extend from the
through holes 112 toward the periphery of the metal portion 102.
The plating leads 110 sexve for carrying out plating of the inner
leads 108 and also for carrying out plating within the through
holes 112 to form conductive members. The plating leads 110 are
formed to extend beyond the through hole formation portions 104,
and reach the edges of the metal portion 102. Since the through
holes 112 are disposed in zigzag, the plating leads 110
extending from the through holes 112 positioned toward the
center of the metal portion 102 can be formed to extend outward
while avoiding the through holes 112 positioned close to the

periphery of the metal portion 102. The metal portion 102 is

covered by the insulating layer 106, and the plating leads 110



~1 3 AUG | uu~ 45 providing an adhesive that is material for said insulating
portions and said insulating |ayer on both surfaces of said netal pL%tiuenﬂmZ
within said holes; applying a netal foil that is the material for shird

wires; and etching said netal foil. 28. A nethod of manufacture of a
substrate for a sem conductor device, 2gonprising the steps of: providing a
netal plate, formng a plurality of disconnected el ongate hol es around a
plurality of sem conductor chip nmounting regions on said netal plate, and
formng an insulating portion in each of said holes; formng a plurality of

th h hol bof h _si . Of t | i | el lsati

por Ui on; | (&R SRFIRE G0 FHE) SOPRLREL AUTT WoPe 83 Bttt atiEh "

ort i on; FRFSARFHET €8 IRl & . ! . g
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throughlmﬂéﬁig@églan I nsulating | ayer interposed to over said netal plate;
and provi aalng a conductive nmenber within each of said through holes. 29.

The met hod of maRUfARiIHe bRl natedbeks€t i fFalg.a55eBhignene tair fime of as
defined in claim28, wherein the step of formng said insulating portion
and the steffe Gfufstritey fori @ sénizomivetoar deedcol0hyis shown, and on
the other surface wires similar to those of the first embodiment
are formed. Then through conductive members formed within the
through holes 112 the wires on the two surfaces are connected
together.

This embodiment is constructed as described above, and
may be fabricated by the methods described in the first and third
embodiments. Moreover, in the mounting region 114 of the
semiconductor chip in the substrate for a semiconductox device
100, a semiconductor chip is mounted, and the electrodes of the
semiconductor chip and the pads of the inner leads 108 are
wire-bonded. On the suxface opposite to that of the
semiconductor chip, external terminals are provided. In this
way, a semiconductor device can be manufactured. It should be
noted that the semiconductor chip may egually be subjected to
face-down bonding.

Fifth Embodiment

Fig. 6 shows a fifth embodiment of the substrate for a
semiconductor device according to the present invention. A
substrate for a semiconductor device 200 includes a metal
portion (core layer) 202, a plurality of through hole formation
portions 204 formed in a plurality of locations in the metal

portion 202, an insulating layer 208 covering the surface of



.1 3 AUG 2002 46 providing an adhesive that is the material for said

i nsul ating ‘portion sand said insulating | ayer on both surfaces of SgﬁdAUG 2002
netal plate and within said holes; applying a netal foil that is th

material for said wires; and etching said netal foil. 30. An electronic
instrument having a circuit board on @Bich is nounted the sem conduct or
device as defined in any of clains 1 to 10.
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through hole formation portions 204 achieves a similar effect
to one of the through hole formation portions 104 shown in Fig.
5.

When the semiconductor chip mounting regions 216 form a
rectangular shape, of the through hole formation portions 204
surrounding the mounting regions 216, adjacent through hole
formation poxtions 204 form an L-shape. It should be noted that
intervals are provided so that adjacent through hole formation
portions 204 are not connected. Since these intervals are kept
to the minimum size, the size of the through hole formation
portions 204 can be increased.

In each of the through hole formation portions 204, a
plurality of through holes 206 is formed. The layout of the
through holes 206 is the same as the layout of the through holes
112 shown in Fig. 5. That is to say, each of the through holes
206 is positioned on one of a plurality of lines (not shown in
the drawings) extending in the longitudinal direction of the
through hole formation portions 204. The through holes 206 are
disposed in a zigzag formation. Other details are the same as
described in the fourth embodiment, and the effects are the
same.

In each of the through hole formation portions 204, a
plating wire 214 is formed. Each of the through hole formation
portions 204 is of elongated hexagonal shape, and on a phantom
line extending in the longitudinal direction in for example the
center region in the lateral direction, a plating wire 214 is

formed. The plating wire 214 is used for carrying out plating
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The inner leads 210 are formed to extend from the through

holes 206 in the direction opposite to that of the plating wires
214, toward the semiconductor chip mounting regions 216. The
inner leads 210 are formed to extend beyond the through hole
formation portions 204. When wire bonding is applied, the inner
leads 210 are formed to just short of the semiconductor chip
mounting regions 216. The extremities of the inner leads 210
are enlarged as pads for wire bonding. The metal portion 202
is covered by the insulating layer 208, and the inner leads 210
are formed on the insulating layer 208, as a result of which
electrical insulation from the metal portion 202 is achieved.

The plating leads 212 are formed to extend from the
through holes 206 toward the plating wires 214, and the plating
wires 214 and plating leads 212 are connected together. By this
means, since the plating wires 214, plating leads 212, and inner
leads 210 are electrically connected, conductive material 236
(see Fig. 9) can be formed by carxrying out plating of the inner
leads 210 and carrying out plating of the interior of the through
holes 206 through the plating wires 214.

The principal part of the substrate for a semiconductor
device 200 is of the above-described construction, and by
cutting this the single piece substrate shown in Figs. 7 and
8 1s obtained. More specifically, the substrate for a
semiconductor device 200 is cut along the plating wires 214
shown in Fig. 6 into single pieces. For example, if the plating

wires 214 have a width of approximately 80 4m, then using a
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cutting along the plating wires 214, even considering the
accuracy tolerance of the dicer the plating wires 214 can be
cut and removed while carrying out the cutting operation.

The inner leads 210 and plating leads 212 extend from
through holes 206, and the plating leads 212 are connected to
the plating wires 214, so that by removing the plating wires
214, the inner leads 210 can be made no longer mutually
electrically connecting.

A single piece thus obtained has the above described inner
leads 210 on one surface, as shown inFig. 7. On the other surface,
the inner leads 210 extend from the through holes 206 as shown
in Fig. 8, and pads are formed at the extremities of the inner
leads 210. These pads are used to provide external terminals.
The inner leads 210 on one surface and the inner leads 210 on
the other surface are electrically connected by means of the
conductive material 236 {see Fig. 9) provided within the through
holes 206.

As shown in Fig. 7, on one surface of the substrate for
a semiconductor device 200 a network conductive pattern 218 is
formed. The conductive pattern 218 is formed in a region
including the semiconductor chip mounting regions 216, and is
connected through the inner leads 210 to the through holes 206,
and through the conductive material 236 (see Fig. 9) within the
through holes 206, is further connected to the inner leads 210
on the other surface, and through pads on the extremities

thereof, is further connected to the external terminals 238 (see
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230 (see Fig. 9) mounted on the conductive pattern 218 is

possible. Since this frame~-shaped peripheral portion surrounds
the semiconductor chip 230, wire bonding is possible from the
electrodes 232 in any position. The conductive pattern 218 is,
for example, at ground potential.

The conductive pattern 218 is electrically connected to
the metal portion 202 via through holes 222 passing through the
metal portion 202. That is to say, a part of the conductive
pattern 218 is formed to reach the openings of the through holes
222, and since plating is carried out on the surface of the
conductive pattern 218 and the interior of the through holes
222, this plating acts as the conductive material 236 (see Fig.
9), and the conductive pattern 218 and the metal portion 202
are electrically connected. Therefore, since the relatively
large metal portion 202 is electrically connected to the
conductive pattern 218, its capacitance is increased, and the
potential is stabilized.

Around the conductive pattern 218, so as not to be
conducting thereto, a separate conductive pattern 220 is formed.
This conductive pattern 220 also is formed to surround the
semiconductor chip 230 (see Fig. 9), except for a region
avoiding a part of the conductive pattern 218, and therefore
wire bonding is possible fromthe electrodes 232 in any position.

The conductive pattern 220 is, for example, at a power supply

\}EG 2002
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potential.

Fig. 9 shows a semiconductor device obtained by utilizing
the single piece as described above cut from the substrate for
a semiconductor device 200. As shown in this figure, on the
substrate for a semiconductor device 200, the semiconductor
chip 230 is mounted, and any one of the electrodes 232 is
connected with one of the inper leads 210 by a wire 234. Other
one of the electrodes 232 and conductive pattern 218 and 220
are also connected by another wire (not shown in the drawings).
By plating of the surface of the inner leads 210, the surface
of the conductive patterns 218 and 220, and the interior of the
through holes 206 and 222, the conductive material 236 is formed.
on the surface opposite to that on which the semiconductor chip
230 is mounted, pads are formed at the extremities of the inner
leads 210, to provide external terminals 238 of for example
solder balls or the like. Because of this construction, each
of the electrodes 232 of the semiconductor chip 230 is
connected to one of the external terminals 238.

In a region excluding at least the pads for providing
external terminals 238, a protective material 240 such as a
solder resist is provided. This protective material 240 may
penetrate the interior of the through holes 206 and 222.

This embodiment is constructed as described above, and
its method of manufacture is now described. In this embodiment,
either of the first and second embodiments of the method of
manufacture may be applied, but the second embodiment will be

described by way of example.



3(109%& () - @L10%&' ()- $10%& ()-1-19]1]1]1-~.~/ ~dE:/ 10 108f 10%& ()-
6109& ()-4109& ()-&3f 109& ()- F1100& ()-f/109& ()-/~0"=A?2"c % Z ubs

| QFz 10% ()-3 !'Fz 109 ()-3 !'LFf 10% ()-yFf 10% & ()-y@

3/ AUG 2002

109 ()-L'f109& ()-3 10__"d a\c]crc_c}[M1 10 10 10'iY 10% ()-S!' VY

10%&' ()-SY 10%&' ()-S!'dFz 10%&' ()-3 Fz340%&' ()-3 _cnctpccced' e eb@P1l

| VFLS 10% ()- @LS 10% ()- @LS 10% ()- @ VFLS 10%%& ()- @
109& ()- & 109%& ()-Geefhii ililizl Pl

In this case, first, holes are formed in a metal plate
corresponding to the openings 224, to define the metal portion
202. Then a metal foil to which an adhesive has been previously
applied is adhered to both surfaces of the metal portion 202
and a particular pressure applied. In this way, in the openings
224 in the metal portion 202 a resin portion is formed from the
adhesive, and this region constitutes the through hole
formation portions 204. On both surfaces of the metal portion
202 the insulating layers 208 are formed from the adhesive.

Next, in the above-described positions through holes 206
and 222 are formed. The metal foil is etched, and wires including
the inner leads 210, plating leads 212, plating wires 214, and
conductive patterns 218 and 220 are formed. Next, a pretreatment
fluid for plating is applied, and thereafter plating is applied
to the wire surface and to the interior surface of through holes
220 and 222, to provide the conductive material 236. It should
be noted that since the through holes 206 are formed in the
through hole formation portions 204 formed of an insulating
material, even when plating is carried out on the interior
surface of the through holes 206, there is no electrical
conductivity between the conductive material 236 and the metal
portion 202. In contrast, since the through holes 222 are formed
to penetrate the metal portion 202, when plating is carried out,
the conductive material 236 and metal portion 202 are
electrically connected.

In this way, the substrate for a semiconductor device 200

shown in Fig. 6 is obtained. Next, by cutting away the plating
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up. By means of this step, the single pieces shown in Figs. 7
and 8 are obtained, and the plating wires 214 are removed, so
that the electrical connections among the inner leads 210 are
no longer present.

Then, as shown in Fig. 9, the semiconductor chip 230 is
mounted in the mounting regions 216, and wire bonding is carried
out. Additionally, the protective material 240 is applied in
particular locations, and furthermore if necessary, a region
including the wires 234 may be sealed with resin. By means of
the above steps the semiconductor device can be obtained. It
should be noted that in this embodiment also, in place of wire
bonding, face-down bonding may equally be applied.

InFig. 10 is shown a c¢ircuit board 1000 on which is mounted
a semiconductor device 1100 fabricated by the method according
to the present invention. For the circuit board is generally
used an organic substrate such as a glass epoxy substrate or
the like. On the circuit board, a wiring pattern of for example
copper or the like is formed to constitute a desired circuit,
and this wiring pattern and bumps of the semiconductor device
are mechanically connected, to achieve the electrical
conductivity.

Next, as an electronic instrument provided with this
circuit board 1000, Fig. 11 shows a notebook personal computer
1200.

It should be noted that the present invention is applied

to technology relating to a semiconductor device, but the
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device using other than a semiconductor material.
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WHAT IS CLAIMED IS:

1. A semiconductor device comprising:

a substrate for a semiconductor device, wherein said substrate

includes a core layer formed of a metal that promotes heat dispersion, a

plurality of disconnected through hole formation portions formed in said

core layer, each being in the form of a hole containing an electrical

insulating material, a plurality of through holes formed through said

electrical insulating material ins aid through hole formation portion,

electrical insulating layers formed on both sides of said core layer, and

wires formed on said electrical insulating layer and achieving electrical

conductivity through said through holes from one surface to the other of

said core layer; and

a semiconductor chip provided on said substrate for a

semiconductor device, and having electrodes electrically connected to

said wires.

2. The semiconductor device as defined in claim 1, wherein said

through holes are disposed in zigzag.

3. The semiconductor device as defined in claim 1 or claim 2 wherein

said electrical insulating material and said electrical insulating layers are

of the same insulating material.

4, The semiconductor device as defined in claim 3, wherein said same

insulating material is a resin.
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y
wherein said plurality of disconnected through hole formation portion are
formed in at least one of a peripheral portion and a central portion of said
core layer.
6. The semiconductor device as defined in claim 5, wherein said
semiconductor chip is disposed on the central portion of said core layer
and is also mounted over at least one of said through holes.
7. The semiconductor device as defined in claim 6, wherein said
semiconductor chip is mounted over said through hole through an
adhesive.
8. The semiconductor device as defined in claim 7, wherein said
adhesive is a thermally conductive material.
9. The semiconductor device as defined in any of claims 5 to 8,
wherein said disconnected through hole formation portions formed
on the peripheral portion of said core layer are along the edge of said core
layer and have an opening length longer close to the peripheral portion
than close to the central portion of said core layer;
wherein said through holes are arranged in zigzag on a plurality of
phantom lines that are imaged to be over said disconnected through hole
formation portion and to extend parallel to a longitudinal direction of said
disconnected through hole formation portion; and

wherein the number of said through holes arranged on one of said

phantom lines that is close to the edge of said core layer is larger than



10,/ @109%& ()- !'"IT 10%"'& ()-1T 109 ()-'VI3 - 109 ()-13 -
1098 ()-_=SH=0 10!!s& 10%&' ()-(!s& 10%&' ()-(& 10%& ()-( Q& 13 AG 2uud
109%&' ()-(10%& ()-& ,10%& ()- _=0 10!'LYLg 10%& ()-z!LYLg 10% ()- z,
109& ()-L' 109 ()- 10 10 103 10%&' ()-"9%luV70 10F z 10% ()-3 @
109&' ()-s'109%& ()- 10 10 10!l 10%& (B9 10%&k ()-1li N}J[9+7 10!'1"
109 ()-1[1" 10%& ()-1" 109 ()-!Ff 10% ;& ()- Ff 10%& ()- !'dF z 10% ()-3
Hz{|}g\QF' I " 10 10 101, 10% ()- | T 10% ()- 10%& ()-&L0%& ()-G
then umber of said through holes arranged on one of said phantom lines
that is close to the central portion of said core layer.
10. The semiconductor device as defined in claim 9, wherein said wires
include inner leads extending from said through holes toward the central
portion of said core layer, and connected to electrodes of said
semiconductor chip.
11. The semiconductor device as claimed in any one of claims 5 to 10,
wherein the disconnected through hole formation portion as the
peripheral portion are trapezoidal in shape.
12. The semiconductor device as claimed in any one of claims 5 to 10,
wherein the disconnected through hole formation portion at the
peripheral portion are ovular.
13. The semiconductor as claimed in any one of claims 5 to 12,
wherein the disconnected through hole formation portion at the central
portion is square.
14. A substrate for a semiconductor device, comprising:
a core layer formed of a metal that promotes heat dispersion;
a plurality of disconnected through hole formation portions formed
in a part of said core layer each being in the form of a hole filled with an

electrical insulating material,

insulating layers formed on both sides of said core layer; and
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' said core layer.
15. The substrate for a semiconductor device as defined in claim 14,
wherein said through holes are disposed in zigzag.
16. The substrate for a semiconductor device as defined in claim 14 or
claim 15, wherein said electrical insulating material and said insulating
layers are formed of the same insulating material, which is a resin.
17. The substrate for a semiconductor device as defined in any one of
claims 14 to 16, wherein said plurality of disconnected hole formation
portions are formed in at least one of a peripheral portion and a central
portion of said core layer.
18. The substrate for a semiconductor device as defined in claim 17,
wherein said disconnected hole formation portions formed on the
peripheral portion of said core layer are along the edge of said core layer
and have an opening length longer close to the peripheral portion than
close to the central portion of said core layer;
wherein the number of said through holes arranged on one of said
phantom lines that is close to the edge of said core layer is larger than
the number of said through holes arranged on one of said phantom lines
that is close to the central portion of said core layer.

19. The substrate for a semiconductor device as defined in claim 18,

wherein said wires comprise inner leads extending from said through
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extending from said through holes toward outside of said core layer.
20. The substrate for a semiconductor device as defined in claim 14,

wherein a first opening is formed in a central portion of said core
layer, and a plurality of second openings are formed in a peripheral
portion of said core layer;

wherein said through hole formation portion is formed by filling
said first and second openings with an insulating material;

wherein a first group of said through holes is formed in zigzag in
said insulating material within said first obening, and a second group of
said through holes is formed in zigzag in said insulating material within
said second opening; and

wherein a first group of said wires is formed to extend from
through holes of said group to short of said second opening, and a
second group of said wires is formed to extend from through holes of said
second group to short of said first opening, said first and second groups
of wires being disposed in an alternating fashion.
21. A substrate for semiconductor devices comprising:

a core layer formed on both sides of said core layer;

a plurality of disconnected through hole formation portions formed
around each of a plurality of semiconductor chip mounting regions ins
aid core layer, each through hole formation being in the form of a hole

containing an electrical insulating material;



10 10L8! 10%&' ()- s6! 109& ()- LI 410%& ()- 3xdEbC
10" 9F10%. ()- 9! 109& () - 10%& ()-9S 109%&' ()-9 10%&' ()-9,!10% ()- ~lodehdb 2002
10°L 10%& ()-L ! 109&' ()-L !'10% ()- 10% ()-L10% ()- 10% ()- TdEbC
10" L- 109&' ()-L+10% ()-LS)!10%& ()- L'!109& ()- L$! 109%& ()-"
10%& ()-=<=>?dYNC 10" 10 10 10L810%& @2 6! 109%& ()- LY4!10%& ()- & 2
10%&' () -& 109 ()-?LORdEYNC 10" 9 10%& ()- S10%& ()- !'10%& ()-9S
a plurality of through holes formed through the electrical insulating
material on both sides of a central portion of each of said through hole
formation portion,;
a plating wire passing over said central portion of each of said
through hole formation portion;
plating leads connecting from said plating wires to said through
holes; and
inner leads extending from said through holes to over said
insulating layers outside said through hole formation portion.
22. The substrate as defined in claim 21, wherein the through hole
formation portion for each semiconductor chip mounting region are
disconnected, the through hole formation portion for adjacent
semiconductor chip mounting regions being connected along said central
portion.
23. A method of manufacture of a semiconductor device, comprising
the steps of:
providing a substrate including a metal portion and an insulating
portion;
forming a plurality of disconnected through hole formation portions
each being in the form of a hole containing an electrical insulating
material;

forming a plurality of through holes in said electrical insulating

materials;
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attaching a semiconductor chip to one surface of said substrate;
providing external terminals on the other surface of said substrate;
and

forming wires electrically connecting said semiconductor chip and
said external terminals through said conductive member, with an
insulating layer interposed over said metal portion.
24. The method of manufacture of a semiconductor device as defined
in claim 23,

wherein the step of providing said substrate and the step of
forming said wires are carried out by:

providing an adhesive that is the material for said insulating
portion and said insulating layer on both surfaces of said metal plate and
within said holes;

applying a metal foil that is the material for said wires; and

etching said metal foil.
25. A method of manufacture of a semiconductor device comprising the
steps of:

providing a substrate including a metal portion having a plurality
of semiconductor chip mounting regions, and a plurality of insulating
portions formed around each of said semiconductor chip mounting

regions;
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line crossing each of said insulating portions;

forming wires including a plating wire extending along said

phantom line of each of said insulating portions, plating leads connecting

from said plating wire to said through holes, and inner leads extending

from said through holes with an insulating layer interposed to over said

metal portion.

providing a conductive member within each of said through holes;

attaching a plurality of semiconductor chips to one surface of said

substrate and connecting electrodes of each of said semiconductor chips

to said inner leads; and

cutting said substrate into a plurality of single pieces while cutting

away said plating wire.

26. The method of manufacture of a semiconductor device as defined

in claim 25, wherein the step of providing said substrate includes a step

of forming holes in a metal plate, and a step of forming said insulating

portions in said holes.

26. The method of manufacture of a semiconductor device as defined

in claim 26,

wherein the step of providing said substrate and the step of

forming said wires are carried out by:



1 109& ()-<}:dEbC 10" s" 10%& ()-Lf 10%&' () -

9109& () -s! 109&' ()-s! 10%&' ()-L10%& ()-: vOZdELC 13 AUG 2uy
0"/ &L0%& ()--10%& ()-1+10%&' ()- @!109%& ()-'!109%& ()-L$

109%&' () - ?f ghi wxnbC 10" &10% ()- 10 10 108-10% ()- 6 10%&' ()- Y4

109&' ()-2! 109%& () - wzWpdEMbC 10" Y 10%&4S - &109& ()- 9 10% ()-9 !10% ()- @

109&' ()-310% () - pdEnbC 10" Y 109%&' ()-&L0%& ()- 9 10% ()-9 ! 10% ()-9S

109&' ()-9F! 109 ()- Normal" "Heading 13]c" "Heading 23]c" "Headi ng 33] c"

e 0 3] oo PRI, R a0 e g Bt ag 01
and said insulating layer on both surfaces of said metal plate and within
said holes;

applying a metal foil that is the material for said wires; and

etching said metal foil.
28. A method of manufacture of a substrate for a semiconductor
device, comprising the steps of:

providing a metal plate, forming a plurality of disconnected
elongate holes around a plurality of semiconductor chip mounting
regions on said metal plate, and forming an insulating portion in each of
said holes;

forming a plurality of through holes on both sides of a phantom
line crossing said insulating portipn;

forming wires including a plating wire extending along said
phantom line of said insulating portion, plating leads connecting from
said plating wire to said through holes, and inner leads extending from
said through holes with an insulating layer interposed to over said metal
plate; and

providing a conductive member within each of said through holes.
29. The method of manufacture of a substrate for a semiconductor
device as defined in claim 28,

wherein the step of forming said insulating portion and the step of

forming said wires are carried out by:
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providing an adhesive that is the material for said insulating
portion sand said insulating layer on both surfaces of said metal plate
and within said holes;

applying a metal foil that is the material for said wires; and

etching said metal foil.
30. An electronic instrument having a circuit board on which is

mounted the semiconductor device as defined in any of claims 1 to 10.



