" DESERI PTI ON METHOD FOR MANUFACTURI NG SUBSTRATE FOR SEM CONDUCTOR ELEMENT,

AND SEM CONDUCTOR DEVI CE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to a substrate for a sem conductor el ene

sem conductor elenent is nounted on the substrate. In partmm“‘@mmmmlm
present invention 10relates to a method for manufacturing a su pstrate whic
has structural characteristics thjﬂ %égll’z[l Mar to those of a iead frane.
The present invention also relate E d onduct or devi ce u5| ng the
substrate. The present application clains priority from Japanese
Pat ent Application No. 2009-081785, filed March 30, 2009, the content of
whi ch is incorporated herein by 15reference. BACKGROUND ART [ 0002]

Vari ous typeSTEIHGRBHQR MANUGACHTENRE SUSKIR /AIE RORHBEMICMIBUGR and t he
| i ke, are manufactured by a wafer process. These sem conductor elenents
have a-20term nal for @L@MENE%ND@EM@ON@UGT\@R@EVI(IE% of the pitch of
the termnal for electrical connection is different fromthe magnitude of
the pigch of the connection part at a print substrate side by approxi mately
several to several hundred tines. A sem conductor elenment is attached to
the connection part at the print tde. Therefore, when the

sem conduct or el enent is about t% (gﬁﬁg%%%g:cﬁtg with the print 25substrate,
an |nterr’rﬁ)%0ﬂy substrate (a substrate for nounting a sem conduct or

“ el enment) '

The present invention relates to a substrate for a semiconductor element. The
semiconductor element is mounted on tﬁe substrate. In particular, the present invention
10  relates to a method for manufacturing a substrate which has structural characteristics that
-are similar to those of a lead frame. The preéent invention also relates to a
semiconductor device using the substrate.
The preeent application claims priority from Japanese Patent Application No.
2009-081785, filed March 30, 2009, the content of which is incofporated herein by
15  reference.
BACKGROUND ART
[0002]
Various types of semiconductor elements such as memory, CMOS, CPU, and the
like, are manufactured by a wafer process. These semiconductor elements have a
20 jterminal for electrical connection.  The magnitude of the pitch of the terminal for
'elecfrical connection is different from the magnitude of lthe pitch of the connection part at
a print substrate side by approximately several to several hundred times. ‘A
semiconductor element is attached to the.coﬁnection part at the. print substrate side.
Therefore, when the semiconductor element is about to be connected with the print

25  substrate, an intermediary substrate (a substrate for mounting a semiconductor element)
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"2 called an "interposer" is used for pitch conversion. The sem conduct or

el ement is nounted on one side of this interposer. A connection with the
print substrate is made at another surface or a peripheral of the
substrate. The interposer includes a netallic lead frame in the interior or
at a front surface An el ectrical connéction channel is routed by 5t he | ead
frame. h he, pi tcdg of ..an externalnél%onnectrﬁ terlm n i
expanded a%x %ﬁer CSAREL LT BHCY EPHERAI: PSSR BN I GRE lth t he

pri nt substratg FIGS. 4A - 4C are schematic di agrans show ng
a struct UREURP %OP‘?tEIQ? PO INREPATET a ApNImEeinfvith She MUK sybsiate 1t igde rlead
frame,- which is an exanple of a 10conventional interposer. A flat part 15
of a. | eadarfothemsuiifacepr @\pedphieral ofdhe subisirate. phe inddrpeser swthdes ametallihlzad ead
frame is forned primarily of either alum numor copper. A seniconductor

el ement 1farme imbu idtedorcot at Béroht airfaear t Ah ®leefridahénheaibnfdhanil ishohedbyl7 wi th
a wde pitch is placed at an outer peripheral part of the lead frane. A

Wi re BondingGeadethad 15 thi§ ey the pRENSCIN éxt&ntr%ﬂnée?loﬁlt@mtmlst&ﬁa%&al for

el ectrical connection of the 15sem conductor elenent 16. The w re bondi ng

met hod usgg, &gk oni’l\é:&%nlcénﬁ#ﬁ%&%s Q’&oxﬁﬂec Q%ltﬁ@ﬁe%ﬁﬁ labl 3 e.An overal |

integration I's made a firnal stage per orm ng gprocess wth a
nol di ng r@ﬁé 19. [0004] Wen the sem conduct or elenment has a small nunber
“of termn t he 20connection between the print substrate and the
i nterposer is conduct ed by attaching a netallic pin on an extraction
el ectrode 20 atFIgR- éére‘}% are ssherasiyg dagrams sheyying ﬁé@?ﬂ‘@rﬁf@épte@é‘?& her nor e,
when the semi conductor element has a | arge nunber of termnals, a Ball Gid
Array is weegla QRdc(EwiddiattNon-leed)Babd le@! frdmar whigh isarseladple bfsd | i s
positioned in an array pattern at an external connection termnal at an
out erl(per ¢quiertidnapimtdrpexer. t he flabpart B pfaskend frame is provided at a central part of a

lead frame. The lead frame is formed primarily of either aluminum or copper. A

semiconductor element 16 is mounted on the flat part 15 of the lead frame. Alead 17

with a wide pitch is placed at an outer peripheral part of the lead frame. A wire bonding

method is used to connect the lead 17 and the terminal for electrical connection of the

15- semiconductor element 16. The wire bonding method uses a metal wire 18 such as an

Au line and the like. An overall integration is made at a final stage by performing a

molding process with a molding resin 19.

[0004]

When the semiconductor element has a small number of terminals, the
20  connection between the print substrate and the interposer is conducted by attaching a

metallic pin on an extraction electrode 20 at an external extension part of the interposer.

Furthermore, when the semiconductor element has a large number of terminals, a Ball

Grid Array is used. According to the Ball Grid Array, a soldcr ball is positioned in an

array pattern at an external connection terminal at an outer peripheral part of the

25  interposer.



"3 When an area is small and there is a | arge nunber of termnals, a
wiring layer may be configured to have nultiple |ayers by stacking a
plurality of layers. According to this nethod, it is possible to cope with
a large nunber of term nals. However, the structure of the substrate
beconmes intricate. Hence, the reliabilﬁty and stability are 5reduced. Thus,

t he above configuration s n sui tabl e, for unt i on.a_vehicle, for
exanpl e, which 8%?? ggags W%La"élle%?rgés %%argeeﬁlqné eirlofp%.mr[absoag\jmng 1ayér Sever al
types of interposers have been designed. The nater{al %sed to create the

i nt er pos ePayRe comHEEuEsd o days mubiple keeisystassing piprality offlavesht . AgsFdiRk anpl e,
an 10i nterposer is configured so that ceramc is used in the structure of a
portion htolthismeethdr it ie passtbleteecopa miith glargenaimbey petepninplst e Howseer, the
configured so that the base material of the interposer is an organic

subst ancestaicatic afthe-ststra{cbeasinecinBaddte. GHehcdrthayliabiGBPar(dhatilisiaze Package) ,
or LGA (Land Gid Array). These interposers are utilized as appropriate

accor &j NGrelcaACt dRhs, YHEatANE cheBikiriRsh i6 A6 dudtbl@ b HAsuntha!od H0hi @, fhihese
cases, as the size of sem conductor elenents becone snaller, as the nunber

of pins i . - .of.1:1he sem conductor el enents
p Q&a[-fg?% S\%lc}ﬂ%g{l@és £ %gg%‘;é}@ t@ﬁ%h%lh{

i ncr eases, tnments are I nt ér posers descri bed above. For
exanpl e, b%ﬂe pitching and an adjustnent to high speed signals are nade.
“The fine @P ing is nmade to the connection part connecting with the
sem conductor el enment of the interposer. 20Taking_jinto Qonsi&eration t hat
the pitch has b¥YERELPST 8f BEAPsSTSaye Rernedesigned.g gﬁ%@é@am@ fcre#e pitch
of a termnal portion of recent interposers be approximtely 80 to 120 pm
[ 0006] | nibideatpabdryand thestiugtude 6f theenterposes etk different orfbnexdmplepart and a
supporting 25conponent. It is preferable that the thickness of the | ead
franelbe aterp&ests cbffigwsd b@that ceramic is used in the structure of a portion holding the

lead frame part. Another type of interposer is configured so that the base material of the

interposer is an organic substance such as P-BGA (Plastic Ball Grid Array), CSP (Chip

Size Package), or LGA (Land Grid Array). These interposers are utilized as appropriate

according to actual use and required configurations.

15 In any of these cases, as the size of semiconductor elements become smaller, as

the number of pins increases, and/or as the speed of the sémiconductor elements

increases, adjustments are made by the interposers described above. .For example, a

fine pitching and an adjustment to high speed signals are made. The fine pitching is

made to the connection part connecting with the semiconductor element of the interposer.

20  Taking into consideration that the pitch has become more and more minute, it is

necessary that the pitch of a terminal portion of recent interposers be approximately 80 to

120 pm.

[0006]

Incidentally, the lead frame is used as a conduction part and a supporting

25 component. It is preferable that the thickness of the lead frame be at least 100 pm to



"4 120 gm so that the etching process may be performed with stability, and
so that an appropriate handling is nmade. Furthernore, a certain nagnitude
of the land is required to obtain an adequate anmount of joint strength
during the wire bondi ng process. Taking these conditions into
consideration, it is believed that the4pitch of the lead of the lead 5
frame may _he m nim zed to. approxi mat el 20 pm. wWhil.e the wdth of the | ead
i ne may B WH® PrCIBF etBing s may B persgmst it Stabifity, 838 8 thatgis  urent 1.
for exanple, discloses a substrate for a seniconductor el enent having a
similar chpreritas hadiae sampdfe Jurthempre agrertain magninde gthe handds sawyed o

Pat ent Docunent ‘1, the structure of the substrate is such that a prenold
resin i s @ obeis appdequrtegminedty ofbing swertgth dwing thg witEthesdinRaresess. Dolaliment 1

di scl oses a nethod that can solve the probl ens descri bed above and achi eves
an even fhess copditiohs afto thiaidegaidn] it anteeliel QDM thElpiteh ofthe dgad of theleidd,

di scl osed in Patent Docunent 1, of manufacturing a 15substrate for a

ser condugh e bl WRRAhih s ROk AGately TR WA hEAAhF IR R liflndy

connection post“is fornmed on a first 'surface of a netal plate. A reSist

pattern fﬁgnﬁﬁgﬁﬁ&qgagvﬁ%%%ﬁg%gg tern is formed on a second surface. An

et ching process Is pe n copper to a desired thickness from above

the first surf . ereafter., a pr ld resinis fi.lled intq the first
surface, In t hi AR POCImERC for cholmple, disploncic subyate S5 4 FURRGRLORS ¢ he
resin layer is made as thick as possible while the bottom surface of the
connect i oflemerithayvingasipdacharactericls psthastyuctigs,af a lead fsamei Mycqerdiests s
performed on the second surface. Thus, a wiring pattern is forned. The
resi st paPatentddocatmepbi,Hhssinfcave of thesubemtaid sodhf thatl premiold sesip,is the met hod i s
conpl et ed. : The substrate for a sem conductor el enent

manuf BCt uspPoRingbRaE bf b atttaareg. habhudSPatsitMutieat BaBtlotddatmembathat s
supported by a prenold resin. Therefore, even though the 5 thickness of

the netal .dnSolfRARe 1FBldm s Rs@ile%MBby@dndMhieled A& eRiFNBE Miethi o (RORSI bl €, the
etching process can be perfornmed wth stability. _
frame. '
[0007]
Hereinafter, a method, disclosed in Patent Document 1, of manufacturing a
15  substrate for a semiconductor element is described. A resist pattern for creating a
connection post is formed on a first surface of a metal plate. A _resist pattern for
creating a wiring pattern is formed on a second surface. An etching process is
performed on a copper to a desired thickness from above the first surface. Thereafter, a
premold resin is filled into the first surface. In this way, a resin layer is formed. The
20 thickness of the resin layer is made as thick as possible while the bottom surface of the
connection post is exposed with certainty. Next, an etching process is performed on the
s¢cond surface. Thus, a wiring'péttern is formed. The resist patterns at both surfaces
are peeled off.  In this way, the method is completed.

The substrate for a semiconductor element manufactured as described above has

25 astructure such that metal is supported by a premold resin. Therefore, even though the



"[Priror Art Docunment] [Patent Docunment] 5[ 0008] [ Pat ent Docunent 1]
Japanese Unexam ned Patent Application, First Publication No. H10-022440

[ Patent Docunent 2] Japanese Unexam ned Patent Application, First
Publication No. 2006-303216 10 DI SCLOSURE OF | NVENTION [ Probl ens to be

Sol ved by the Invention] [0009] However, according to the nethod for

ocumont Pickg 3 HREmEE] & axle et FIVEEI VIEER Pk ClREls B ng 0

prenold resin to a surface which was etched mdway in a thickness direction
of the mettahingpEacess cppibs Prdforpedawkl stability hi ckness” of the application nust
be thick enough to provide the necessary rigidity to the substrate, while
at t he saffsioriAmeDo¢umenblot t om surface of the connection post nust be

conpl etely exposed. 20[ 0010] A concrete solution for an application
whi | e confha@dnkt Daguh&ie] t hi ckness is, for exanple, a nmethod in which a
syringe and the like is used to pour resin into one point of a bottomof an
appl i eql sgkmgpe, and wait until the resin perneates the entire applied
surface or an area w de enough to forma resin wth an even thickness.

Then, the next [Patent Document 1] Japanese Unexamined Patent Application, First Publication

No. H10-022440
[Patent Document 2] Japanese Unexamined Patent Application, First Publication
No. 2006-303216
10
DISCLOSURE OF INVENTION
[Problems to be Solved by the Invention]
[0009] |
However, according to the method for manufacturing a substrate for a
15  semiconductor element described in Patent Document 1, there is a technical difﬁculfy in
the step of applying a premold resin to a surface which was etcheq midway in a thickness
direction of the metal plate. This is because the thickness of the application must be
thick enough to provide the necessary rigidity to the substrate, while at the same time,. the
bottom surface of the connection post must Be completely exposed.
20 [0010] |
A concrete solution for an application while controlling the thickness is, for
example, a method in which a syringe and the like is uned to pour resin into one point of
a bottom of an applied surface, and wait until the resin permeates the entire applied
surface or an area wide enough to form a resin with an even thickness. Then, the next

25  resinis poured in. This procedure is repeated. However, the premold resin has a



" bottom surface o

"25resin is poured in. This procedure is repeated. However, the prenold
resin has a 6 certain |level of viscosity. Therefore, it takes tine for the
prenold resin to spread. Hence, there is a problemin terns of
productivity. Further, the prenold resin may becone spherical due to
the effects of surface tension of the p(’rermld resin. As a result, the

prenmold resjn mght. cluster n naryow Sregiaop. In i S.case ven if the
rount of BBy Ao bnad i (88 2hE %l promald i GRbrATgh beconr
| arge, thereby causing a faulty caondition. For exanple, the height mght
reach t hellpeae; tisrests prartdemin texias o5 RIPSUE Al post. [0011] Anot her sol ution is
to use a dispenser and the like. According to this solution, 10a small :
amount of resi nFurthepltheprémiold wangexmshasnmespherivet dusrtoshe ¢ffasts dfsutthes
application. However, this solution is also problematic in terns of
product i viehsion bfithagedrholdmesin.neAps esznltdhe paanivldrbesinmightelustehiay d gatowdue t o
the effects of surface tension of the prenold resin. As a result, the

premold residy,. MiPhis &s8sveh if the SmBat @ Wrdnfll 9in 1At {1 5B R snBMEMd f _the |
amount of prenold resin that was infused is small, the height mght 15

b I { j I I f1on. F , b
an. obet r urp e R SRtmERRL Mool SHEE SR Lfprt CEo RS I AR, ™ O

tt e connegt i Ofl ost. F.0012 A solution to this problemis
- suggest ed™ &AL LCAHPLYE™ HHrece g YeicBHCcHER P9%exanpl e, when the first
surface i[soof1i1]|'|6d with a premold resin, the first surface is first

Another solution is to use a dispenser and the like. According to this solution,
10 asmall amount of resin is placed in succession to a bottom surface of the application.
However, this solution is also problematic in terms of productivity. In addition,
the premold resin may become spherical due to the effects of surface tension of the
premold resin.  As a result, the premold resin might cluster in a narrow region. In this
case, even if the amount of premold resin that was infused is small, the height might
"15  become large, thereby causing a faulty condition. For example, there may be an
obstruction in connectivity due to the premold resin attaching the bottom surface of the
connection post. |
[0012]
A solution to this problem is suggesfed. According to this solution, for
20  example, when the first surface is filled with a premold resin, the first surface is first
filled with resin so that the resin éovers the first surface in its entiréty. Then, the resin is
solidified. Thereafter, the first surf-ac.e is grinded from above. Thus, the connection
post is exposed.
In more concrete terms, based on calculation, premold resin is applied on the

25  first surface. The amount of this premold resin is greater than the amount necessary to



"filled with resin so that the resin covers the first surface inits .
entirety. Then, the resin is solidified. Thereafter, the first surface is
grinded from above. Thus, the connection post is exposed. In
nore concrete ternms, based on calcul ation, prenold resin is applied on the
25first surface. The anmpunt of this prémold resin is greater than the

anount ne S to. 7 fill the first surface. ep. the dresinis
SOl Tl 1 Bt T it st a e Mereno Roedh Ty hFincfaibb af « PERKERE i it o
the filmis such that the filmmy be easily peeled off. Further, a

pressi ng Mpesdavept: | $hewatesiahelthe fiminpsh dhdthe flaxmay be epsilyneglefptleven to a
m nute part of the first surface. Then, the resin is solidified. Next, the
cover is Furthenmvedssing apetatidhngpofremat ifiom atwveotnddiesimds fitled heevsnédoral d resi n
covering the first surface. A buff, for exanple, is used in the grinding
oper at i onminliepdat &Nk €irst esdfitel S ThenaNeetsiart bdlidified. uppsd, thetéwwmisur f ace of

t he connection post is exposed. In this way, it is possible to

obtai iy a preREsd A%ﬁh@mg%g&raﬁoﬁ 1 Rnlehad by leYr&ASM rBBA BV erinBalvd gt enough
t hi ckness to support a Substrate. At the sane tine, this prenold 10resin

| ayer may bt ai . : : | S i :

ol abi 1 hiefodgar o Sxdifl £ DS RIEEI A, Bl THRRERo g |

. ot her words, en.the Ere |d resin is applied to the firat surface, in
order 1 oreRRChFRIINGUPRE PRUYT SHRRGHALTES FHRBCRIROsL ke deven to m nut e
portions, it is theoretically necessary to have a greater_ anount of 15
prenol d resin daipiamed, it & rasaibledg obtaina prempkd resirlayer; i asrelaiivelyeased, t he
excess resin nornmally spreads out fromwhere the substrate main body

patt ern i mahmecdtasthg chhugh thidkaessxo egpportassubsisge.c adsthewstme o, tes premold er

si de. Here, in nbst cases, within the netal plate that becones an

i ngr e engesintliyger BOFTHeWbtaMddCdd theaaheesnnkborspudsisledpesedBiith Ruahilitys assi gned
and | ocated neat a central 20 part of the ingredient. An alignnent mark is
pl aced oufggi t he portion which becones the substrate main body, or in the
peri pheral part of the ingredient. The alignment mark is used to make an
alignnent after,the substrate,is et ed, e Q ents

sem conduct or clﬂl?vﬁ%veé’#gerf Ae” %P?(resogu?{é%%r%sljvrlvg %‘d\,l\ﬁoogh%hvg;%ggrw %eﬁn ttgécjﬁ%{an%)? d i s made
i nside a netal Jdin d a pol di ng, operation | er fornmed nd the |iKke.
25The anoifi ‘Wgﬁ’égitﬁﬁﬁﬁﬁﬁ %‘Hg?% 1 figler for ghe ETGWPL‘@’@E@HBBF‘EPG&? ‘gﬁ%&ﬁl ated so
that there 8 is no excess portions. However, the portion spreadi ng outside
doés not $Etaserevende aninpts pogtiamscih tdbeoreticallypeeessary e havere FprteadBowit@ély in a
particular direction. In this case, when the excess resin reaches the

al i gnifent premokd resineomparddo tlesiequicaivanaintp When this is pressed, the excess resin

normally spreads out from where the substrate main body pattern is located. Thus, the
excess resin spreads out towards an outer side.
Here, in most cases, within the metal plate that becomes an ingredient, the

portion which becomes the substrate main body is assigned and located neat a central

20  part of the iﬂgredient. An alignment mark 1s placed outside the portion which becomes
the substrate main body, or in the peripheral part of the ingredient. The alignment mark
is used to make an alignment after the substrate is completed, whep components such as
semicondﬁctor chips and the like are mounted, or when an attachment is made inside a
metal molding and a molding operation is performed, and the like.

25 The amount of resin applied to the first surface should be calculated so that there



“alignment mark. As a result, there is a problemin that subsequent
operations are 5obstructed. [0014] The present invention is nmade
according to the probl ens descri bed above. Thus, the present invention
provi des a sem conductor device and a nethod for nmanufacturing a substrate
for a sem conductor elenment, which cang%asily and reliably 10sol ve the
problemthat, during.a prgcess in which the subs&&g} for .a sem conduct or
Ol enent . HARPICSS BPiRBrg. HEWFYer e RARIGR soicaneg Oulsidbeloss PASTROBEEERs o an
outer peripheral part of the ingredient and obstructs alignnent narks and
the |ike Mrssmesgsqsathicsgcess negion sprspdsyidenig a prstiplyuliesten. 1 Ipdiys Spsea
manuf acturing nmethod of a substrate for a sem conductor el enent according
to a firswhemthedkemsmtesof reattes thresdmnmentmarkt therexicess iremiesovers up the st ep and a
second step. Here, the first step includes the steps of: formng a first
phot osensalignvifent @9tk | Ayerfesif thert id Sproblent meBatalibsequeitalpefatiahesrepr ovi di ng a
second photosensitive resin |ayer on a second 20surface different fromthe
first surfiaegefl the metal plate; formng a first resist pattern on the
first surface of the netal plate, for form ng a connection post, by
selectivehwlggrforning an exposure to the first photosensitive resin |ayer
according to first pattern, and by devel oping the first photosensitive
resin layer, t first resist pattern including the first. tosensitive
“resin |ayer whi bIf RIESTHEVENEEE madf doqosine ﬁﬁgths%g%fgaﬁa argpB HsiErorn 250n
the second surface of the netal plate, for formng a wring pattern, by
sel ect i veTyus, theguesentiay enjioaprevigessuseicndupter dedemendmuedoedas ti ve resin
| ayer according to a second pattern, and by devel opi ng the second
phot osensmanwfectnesg a stlsyrete, fot heersieomhetar @fansdnt, petitiecan ¢asidy et redjablye second
phot osensitive resin |ayer which was devel oped. In addition, the second
st ep i0ncl sudesthe peobiére fisat Afuring@rprodeds howhich eiecsubitgate fortaemli¢ongticterir f ace of
the netal 5 plate fromthe first surface to a mdway of the nmetal plate,

f‘_”d form a_gmtema@e%meﬁanem R8s RAndHGufdd! SlceSUiectidGBrealid ol dntfhtdrn @ prenol d
iquid resinto thé first surface which was etched; formng a prenold resin
layer by Fé'%"{p glnail Eg’[ E)p e %g‘%%'ex% zilnh%gistgucﬂtse a;g%e%?lrnfarq(rsnéinﬁ %he like from
operating,.
[Means for Solving the Problems]
15 [0015]
A'manufact.uring method of a substrate for a semiconductor element according
to a first embodiment of the present invention includes a first step and a second step.
Here, the first step includes the steps of: forming a first photosensitive resin layer on a
ﬁ;st surface of a metal plate; providing a second photosensitive resin layer on a second
20  surface different from the first surface of the metal plate; forming a first resist pattern on
the first surface of the metal plate, for forming a connection post, by selectively
performing an exposure to the first photosensitive resin layer according to a first pattern,
and by developing the-ﬁrst photosensitive resin layer, the first resist pattern including the

first photosensitive resin layer which was developed; and forming a second resist pattern

25  on the second surface of the metal plate, for forming a wiring pattern, by selectively



“a grinding operation on the first surface, and exposing an upper bottom
surface of the connection post fromthe prenold resin |layer; and performng
an etching of the second 10surface of the nmetal plate fromthe second
surface, and formng the wiring pattern. Here, a groove structure is forned
at a peripheral of a pattern of a main%ody of the substrate by going
through the_first step and the second step, A depth of %?e roove structure
is up to REHOITHNG INSHPITHEE Hathe SPepng PRRTOSRISHE TRYIR ST Bsoung foe 37602 pl ate.
[ 0016] 15According to the first enbodi ment of the present invention, when

t he prenoiaiterns gnd by devaleping thetsheons hotasenseti veeiesin hagy thasacendrasist patsssed vi a
the cover, the resin that spread outside falls into a groove structure

bef or e t hacludmignhe erohdphaboweitiae rain igperaniicimaak devetbpgelie In &d®lithin, éhe :
peri pheral part of the nmetal ingredient. Thus, the resin is prevented from

spreadi NGscatd dtelf tnbdRides 1he stepk Sf:WRWormhingiah M &l tRe ikt Pir@e R tHehfetd
alignnent mark from being covered by a resin and the |ike. [0017]

e L T L

Ec
acco odi nment y be con ows: the groove

Subst r at poshef BOTER il St ARl PR OB SRS il 'S

possible to prevent the excess resin fromreaching the alignnent mark with
- nore rel i g8hed; tymigpresmopd sy laps dydrlenie the arearle hawid gesiyy perfopming

enbodi mrent of the present 5invention includes: a sem conductor el enent
subst r at e2 gapdingopesatiqroribe thiost setfa¢re And exposing an upper bottom surface of the

connection post from the premold resin layer; and performing an etching of the second

10  surface of the metal plate from the second surface, and forming the wiring pattern. Here,
a groove structure is formed at éperipheral of a pattern of a main body of the substrate
by going through the first step and the second step. A depth of the groove structure is
up to an intermediate part in a thickness direction of the metal plate.

[0016]

15 According to the first embodiment of the present invention, when the premold
resin applied on the substrate main body pattern is pressed via the cover, the resin that
spread outside falls into a groove structure before the resin reaches above an alignment
mark and the like at a peripheral part of the metal ingredient. Thus, the resin is
prevented from spreading any further. In’this way, it is possible to prevent the

20  alignment mark from being covered by a resin and the like.

[0017]
The manufacturing method of a substrate for a semiconductor element according
toa second embodiment may be configured as follows: the groove structure is connected

and surrounds the pattern of the main body of the substrate.

25 [0018]



" mounted on the sem conductor el enent substrate. Here, the sem conductor

el ement substrate includes: a netal plate including a first surface and a
second surface different fromthe first surface; a connection post placed
on the first surface of the netal plate; a wiring pattern placed on the
second surface of the nmetal plate; andl@ prenold resin layer 10pl aced on a
portion of the first surface of the netal. plate where the connection post
is not placed. ‘;\?FOH%B%FO %FFWS"H&’F’QE@”&P" Srostibl e praveRt thopstcerssregiposed
fromthe prenold resin layer. In addition, a netal wire nakes an el ectri cal
connect i o&oméﬁwémthhéllmrémﬂﬂhwfbrm@bédm’whtﬁ-ubstrate and the

sem conduct or el enent. 15EFFECTS OF THE | NVENTI ON [ 0020] Accor di ng
to the pr@oéfr invention, a prenold resin in liquid formcovers the entire
first surface. Then, excess resin is renoved by a grinding operation. In
this way, a subgkémicBndiRiordieSRETa6QNEME Ok tHRIEIREYdiMam JTehPprBseanol d resin is
manufactured. 20During this procedure, it is possible to prevent the excess
resin 4 roﬁfi'v?rﬁfo%%{i&lﬂ@est. 9s&ﬂ'cBH&tﬁ:'Eor%%rﬁé?ll?%@ha&aﬁdbé)%en&i@ du@&% Eféhf‘e@{- It is
al so possible to prevent the excess resin from obstructing e structure of
a mark used for alignnment .and the |ike. The effects. can be achi eved
easily anla'o}"rl]teéorrl élfﬁigsaegﬁl%on%%ﬂ%?l?meﬂtls_Fffﬁ;z[el'] Sﬁere’ tLe SEHE” uﬁ?qrse?egle scriptive
Vi ew scher&ti cal | how ng an exanple of a process for panufacturing a

. Subst r at cSWPEaS IRsliicE GIGE! BRtENHIRE AR AP SRR BBREREHTETR t he
present invention. 5FIG 1B is a descriptive view schematically show ng an
exanpl e ofrom the Grséswidcora enmeetinnt past plgeed aniths lﬁr%ttserﬁ@rofah%mnﬁagﬂﬁtm@t or

el enent according to an enbodi nent of the present invention. FIG 1C
i s a descwirpig pattern uced ohah@tdcond bytfavb ofithiegnenl slatenglden remaldesiadsygerf or
manuf acturing a substrate for a sem conductor elenent according to an

enbodigrenslagdd on a portion of the first surface of the metal plate where the connection post is not
placed. An upper bottom surface of the connection post is exposed from the premoid
resin layer. In addition; a metal wire makes an electrical connection between the

semiconductor element substrate and the semiconductor element.

15 ' EFFECTS OF THE INVENTION

[0020]
A-ccording to the present invention, a premold resin in liquid form covers the

entiré first surface. Then, excess resin is removed by a grinding operation. In this way,
a substrate for a semiconductor element having a premold resin is manufactured.

20  During this procedure, it is possible to prevent the excess resin from spreading to an
outer peripheral part of the ingredient. It is also possible to prevent the excess resin
from obstructing the structure of a mark used for alignment and the like. These effects

can be achieved easily and in a reliable manner.

25 BRIEF DESCRIPTION OF THE DRAWINGS



10t he present invention. FIG 1D is a descriptive view schematically
showi ng an exanple of a process for manufacturing a substrate for a
sem conductor el enment according to an enbodi ment of the present invention.
FIG |IE is a descriptive view schematically showi ng an exanpl e of a process
for 15 manufacturing a substrate for alkem conductor .el ement according to
an enbodi[;@m of the present invention. FIG 1F is a descriptive
Vi ew sche kal | y showi ng an exanple of a process for manufacturing a
substrate for a sem conductor el enent according to an enbodi nent of the
present inventildR: 120F2 descngiyesvigwgekematisally ghoyyiagan exrarple pEaprogessHoni ng an
exanpl e of a process for manufacturing a substrate for a sem conduct or
el enent amewufditngng @ sebstretetfoda senmitomducton elepreas arwbrdimy ®rdn emrbodiment of FI G 1H
is a descriptive view schematically show ng an exanple of a process for
manuf act uihe PeesantShastioal € for a sem conductor el enent according to an
enbodi nent of 25the present invention. . 12 FIG 11 is a descriptive
vi ew schenatic ' an ex : e ' WL a
subst rate Tor o oD R er i IR ARE o e SR P
resent invention,. FIG 1J is.a fdescriptive view schematically
o ng. aaslabiSitue g pobseate bt Srpigndstich RRE! ihile KAl sF s
sem conductor el ement, according to an enbodi ment of the present invention.
- FI G 1K i sthg PERESRINBITIQB: vi ew schenmtical |y showi ng an exanpl e of a process
for manufacturing a substrate for a sem conductor el enent according to an
enbodi ment of tlﬁg}. bE ésedescrinenyipwrschematically showing an example of a process for

manufacturing a substrate for a semiconductor element according to an embodiment of -

10  the present invention.

FIG. 1D is a descriptive view schematically showing an example of a process for
manufacturing a substrate for a semiconductor element according to an embodiment of
the present invention.

FIG. 1E is a descriptive view schematically showing an example of a process for

15  manufacturing a substrate for a semiconductor element according to an embodiment of
the present invention.

| FIG. 1F is a descriptive view schematically showing an example of a process for
manufabturin g a substrate for a semiconductor element according to an embodiment of
the present invention.

20  FIG. IG isa descriptivé view schematically showing an example of a process for
manufacturing a substrate for a semiconductor element according to an embodiment of
the present invention.

FIG. 1H is a descriptive view schematically showing an example of a process for
manufacturing a substrate for a semiconductor element according to an embodiment of

25  the present invention.



"10FIFG 1L is a descriptive view schematically show ng an exanpl e- of a
process for manufacturing a substrate for a sem conductor el enent according
to an enbodi nent of the present invention. FIG 1Mis a
descriptive view schematically showi ng an exanple of a process for

manuf acturing a substrate for a senicohductor el enent according to an
enbodi nent 15of _t he present jnvention. FIG 2 is a descriptive view
schemati cal |y sH&ilhig afissaintivs vEevpichsmatieally Savig anfermeleriadppesss firat e
material according to a process for manufacturing a substrate for-a

senm condutrpwiagiiEng asubsirgtedonm sapicendieHir plamend According reatemebadimeritafon. FI G
3 is a descriptive view schematically showi ng an exanple of a positioning
20 i nsi dethe presaneinaentiondi ng to a process for manufacturing a substrate for
a sem conductor el enent based on an enbodi ment of the present invention. -
FIG 4A is a desgid ps 1svaedeée@ﬁv%6uw§éﬂeﬁﬁhw%smw mPexafiPYEN d Roadss gpbst rat e
for a sem conductor el enent. |G 4B is a descriptive view
sche i cal ' |0 . em - t Qr

R R e TR
conventio%%¥ substrate for a sem conductor elenent. EMBODI MENTS FOR

CARRYI NG TRER IPXKAERR o 5[ 0022] Hereinafter, 'a representative
exanpl e of a nmethod for manufacturing a substrate for a sem conductor

- el enent  accor di A§ €& 1a2dpscsiptigsBisy; Sﬁg‘ﬁ?atwllt/ RlOWing 8B kamply & e Perrepsstor
described with reference to FIGS. | A - 3. [Wrking Exanple] 10[0023]

FIG 2 - mamfaguspopesehsitete foya s¢miggnductssiement pergrding o aneembpodiingntedrf1 whi ch
is to become an ingredient. FIG 2 is a descriptive view schematically

show ng athegxeasepl iavaition. posi tioning i nside a copper plate material 26
according to a process for manufacturing a substrate for a sem conduct or

el enmerg based op@NLeMPAHABIMNe AEwisBifematically showing an example of a process for
manufacturing a substrate for a semiconductor element according to an embodiment of
the present invention.
| FIG. 1M is a descriptive view schematically shbwing an example of a process
for manufacturing .a substrate for a semiconductor element according to an embodiment
15  of the present invention.
FIG. 2 is a descriptive view schematically showing an example of a positioning
inside a copper plate material according to a process for manufacturing a substrate for a
semiconductor element based on an embodiment of the present invention.
FIG. 3 is a descriptive view schemati.cally showing an example of a positioning
20  inside a frame according to a process for manufacturing a substrate for a semiconductor
element based on an embodiment of the present invention.
FIG. 4A is a descriptive view schematically showing a conventional substrate for
a semiconductor element.
FIG. 4B is a descriptive view schematically showing a conventional substrate for

25  asemiconductor element.



" 15present invention. FIG 3 is a descriptive view schematically show ng an
exanpl e of a positioning inside a frane 24 according to a process for

manuf acturing a substrate for a sem conductor el enent based on an

enbodi ment of the present invention. A final shape of a substrate 25 is a
square with sides that are 12 nm!tong. 1¥hree rows of three colums of these
squares formone set of block 23. One row ?f t hree bl ocks 23 are 20_ pl aced
at an 8 mm i nt FRAC 1t pdesepPliYGY IR Sghematicelly shawwigga conventigna] substiagifor 45
shown in FIG 2, the copper plate material 26, which becones an ingredient,
i s a squatecnycondustaielementit are 450 mlong. Twelve frames 24 are positioned
i nside the copper plate material 26. [0024] 25After the substrate is

conpl eted, steps such as gold plating, chip nmounting, wire 14 bonding, and
resin sealing are expected. These steps are perfornmed for each frame 24.
Here, the frame 24 sepv@BOBRMERNTSWHOR CARRYING OVETHEUNVENTPIGN12 is

provi ded at four places on each frame 24 near an end of a |ong side (see
FIG 3. @@921? rcular hole 12 has a diameter of 0.6 nmm The circular 5

hol es 12 are used during an alignnent when an entry into a netal nold is
made when the rgsin I.s seal ed. f 1A grooylg SLructure 13 is t%Itﬁa{:ed
around each bl 0¢R B3 CTALRIFEIRUYE ¥APlg oo PO L PaPLaTy g @ T Crhe
groove structure 13 is placed at _.a position _dividing the hole 12 fromthe

- bl ock 23. forﬁée'@f@a@'éct%rtqﬁﬁe@ruraecorémgéo Adiad WQHIW%O? thepresgRidRY#ioBibcess i s
10 perforned. Hence, the depth of the groove structure 13 is generally the
sane as od¢seribgsowith oaferengd toFIGRdbAgdes etching in the first etching
process. [0025] Next, the steps of the processing are descri bed.
First, as[Whdiwg Exantpl§ 1A, a square copper plate material 1 is provided. -
The |l ength of each of the four sides of the 15copper plate material 1 is
450 g V\/[{jolzathe t hi ckness of the copper plate material 1 is 200 gm Next,
as shown In G 1B, a photosensitive resist 2 (OFPR4000, manufactured by

Tokyo Cnka Ko.gylgl’G. 0. p1GH4 gc}?enlaﬁcﬁgﬁgh%@s td%opﬁtoﬁlnﬁ% E?r?e?aci p?zIte § %1&98 RET

become an ingredient.  FIG. 2 is a descriptive view schematically showing an example
of a positioning inside a copper plate material 26 according to a process for
manufacturing a substrate for a semiconductor element based on an embodiment of the

15  present invention. FIG. 3 is a descriptive view schematically showing an example of a
positioning inside a frame 24 according to a process for manufacturing a substrate for a
semiconductor element based on an embodiment of the present invgntion. A final shape
of a substrate 25 is a square Wifh sides that aré 12 mm long. Three rows of three
columns of these squares form one set of block 23. One row of three blocks 23 are

20  placed at an 8 mm interval, théreby forming a set of frame 24. In addition, as shown in
FIG. 2, the copper plate material 26, which becomes an ingredient, is a square with sides
that are 450 m long. Twelve frames 24 are positioned inside the copper pla;te material
26.
[0024]

25 After the substrate is completed, steps such as gold plating, chip mounting, wire



"plate material 1 with a roll coater. The photosensitive resist 2 is coated
so that the thickness of the photosensitive resist 2 is 5 gm Thereafter, a
prebaking is performed at 20 a tenperature of 90 C. Next, a pattern
exposure is performed fromboth surfaces via a pattern exposure photo mask
The pattern exposure photo mask has a dbsired pattern. Thereafter, a
processin rocedure. i s conducted i a % sodi um hydr oxi sol.ytion.
Ther eat ¢ efordists PO FSin olf GRS, aes: tendrie B Bed i Bed R hanci eq.
In this way, as shown in FIG 1C, a first resist pattern 3 and a second
resi st patesr hedrmgedbseotasas QBeIUNt: 25 ncidental ly, a first resist pattern 3
is formed on one surface side (i.e., a surface which is 15 opposite to a
surface on whi chcacgentiaeh?icprovided etfiont placesion aaochframd 24meamimanidtada, t he
"one surface side" is referred to as a first surface side) of the copper
~pl at e mat Bhg8ldelsdelFIOr 3her The ciroilar kole 0D heci diamepd ot 04.m#. Saheritculasi st .
pattern 30 is formed on another surface side (hereinafter referred to as a
seconds sSURdIBCE) §edRdd ri ARBRRAt Whé! & dRbyShicA methl B1PEISldetwheptRAt € a
wiring pattern 9. [0026] xt, after the second surface side of the copper
pl ate natggﬁg%séﬂ&p protected by covering the entire second surface side
with a back sheet, a ferric chloride solution is used to performa first
etching procedure fromthe first, surface,si of t.,he _copper te
St odi 1 05 ThérarcknSie 1S gt oot Btk pae R aihl it Eorx 1
which is exposed fromthe first resist pattern 3 at the first surface side
is nmade t$rusHEe 13 & Bmnym Thengogysedructue waisghacedfat ¢ pasitien dividingtheholge
solution is 1.48. The tenperature of the ferric chloride solution is 50 C
An et chi ni2 frowcbedblogk 28. ndhe profostmeiurer 3as mede ivben the furkti at¢hingprotessss
resist pattern 3 is created for formng the connection post 4. Therefore,
it is10l5ppasirhled. t Hefi®, thealepthrotald frobvaaictite WBiCFenerillyahé sdihd sshother
external connection with a print substrate. The connection post 4 is
e'Ongatedp&ﬂoﬁ@@hkﬂhﬁ&ﬂ%&%eﬂ&ﬁﬁ?ﬁhﬂ@ﬁﬁﬁe&ﬁﬁgﬁﬁ&ﬂﬁi substrate 1. The height
of the connection post is fromthe etching surface, created by the first
et chi ng ppﬁﬁgfs, to a |l ower side surface of the copper substrate 1.
I nci dent a ,-during the first etching process, only a partial etching is

per formed. 201 nother words, the first elching process, docs ppt completely

square copper plate material 1 is provided. The length of each of the four sides of the
15 copper plate material 1 is 450 mm, while the thickness of the copper plate material 1 is
200 um. Next, as shown in FIG. 1B, a photosensitive resist 2 (OFPR4000,
manufactured by Tokyo Ohka Kogyo, Co., Ltd.) is coated to both surfaces of the copper
plate material 1 with a roll coater. The photosensitive resist 2 is coated so that the
thickness of the photosensitive resist 2 is 5 um. Thereafter, a prebaking is performed at
20  atemperature of 90 °C. Next, a pattern exposure is performed from both surfaces via a
pattern exposure photo mask. The pattern exposure phofo mask has a desired pattern.
Thereéﬁer, a proc_essing' procedure is conducted uéing a 1 % sodium hydroxide solution.
Th¢reaﬁer, a cleansing is made with water, and a post baking is conducted. In this way,
as shown in FIG. 1C, a first resist pattern 3 and a second resist pattern 30 were obtained. .

25 Incidentally, a first resist pattern 3 is formed on one surface side (i.e., a surface which is



" portion of the copper substrate 1 at which an etching is perforned. The
first etching is finished when a predeterm ned thickness of the copper
substrate 1 is reached. [0027] Next, as shown in FIG 1E, the
first resist pattern 3 was peeled off using a 20 % 25aqueous sodi um
hydroxide with respect to the first sutface. The tenperature of the 16
peeling liquid is 100 C. [0028] Next as shown in FIG 1F, .a prenold resin 6
in i qui dORRIFH fo2 f&rge%an w%éfﬁﬂ Lseaurprdgrtop slemegt 1 Lisarountese kesmaftie e r ot
surface. A goal of the anount of the prenold resin 5 6 inliquid formis an
armount adémgsvdacaridyhs rajereasiioras adubt syrfaeksidedf thedopperlgtedaateriai dtinst i ck

out of the block. Based on experinentation results, the anmount of the
prenol d redentodoinm alcompectod pogndi s Alseborid 1eeist patieanPluiseormvel arcanvither mal |y
necessary to cover each' block. The prenold resin 6 in liquid formwas

pl aced onsgakce Biie Chcteindii@Refetted BY R a ddcbid JuirPRS siAbpsate _eaplﬁa?mefrhaﬁﬁm A
fluorine resin type plastic filmwas used as a 10material of the cover film

7 so that Ll m: easily peeled off fromthe prenold resin

6 in f?qu}gp®g5ﬂ¥qf%%%éFkiggﬁﬁwgg%ressing operation was performed on the

copper pIRbZG terial 1 via the cover frane 7. The pressing operation was
|

conduct ed direction in which the 15prenold resin 6 in liquid formis

enbedded in a cgoncave portion of the first surface. A . )
Next, after the second surface side of the copper plate material 1 is protected by

covering the entire second surface side with a back sheet, a ferric chloride solution is
used to perform a first etching procedure from the first surface side of thé copper plate
10 rﬁaterial 1. The thickness of a portion of the 'copper plate material 1 which is exposed
from the first resist pattérn 3 at the first surface side is made thinner to 30 um. The
specific weight of the ferric chloride solution is 1.48. The temperature of the ferric
chloride solution is 50 °C.  An etching procedure is not performed on a portion at which
the first resist pattern 3 is created for forming the connection post 4. Therefore, it is
15  possible to form a connection post 4 which can establish an external connection with a
print substrate. The connection post 4 is elongated in the thickness direction of the
coﬁper substrate 1. The heighf of the connection post 4 is from the etching surface,
created by the first etching process, to a lower side surface of the copper substrate 1.
Incidentally, during the first etching process, only a partial etching is performed.
20 In other words, the first etching process does not completely dissolve and remove the
portion of the copper substrate 1 at which an etching is performed. The first etching is
finished when a predetermined thickness of the copper substrate 1 is reached.
[0027]
Next, as shoWn in FIG. 1E, the first resist pattern 3 was peeled off using a 20 %

25  aqueous sodium hydroxide with respect to the first surface. The temperature of the



" vacuum pressurized | am nated device was used for the pressing operation.
The tenperature of the pressing part was set to be 70 C. The at nospheric
pressure inside the vacuum chanber was set to be 0.2 ton. The pressing tine
was 90 seconds. Under this condition, the pressing operation was conducted.
On the first surface, a portion of 20the prenold resin 6 in liquid form
stuck out from. nside the block to an external part. However, since it fel
into a grﬁﬁyégbﬂFﬁlié o more prenold resin stuck out. In addition, by
performng a pressing operation inside a vacuum chanber, an air gap fornmed
i nsi de thi@0g8kenol d resin layer in liquid formcan be el i m nat ed, t her eby
preventing the occurrence of a void inside the resin. 25[0030] 17

Next, a heati ngNends bleovdein Fig. OF, atprempldassih @ if ¢iguid Orm s placpdirdaf & m was
conducted. The heating and hardeni ng process was performed in two stages.

First, On&nHQPﬁSarpéféaElQﬁ%%ﬁbB&e\’i’ﬁr& PRBLICt £dod1 RE tendin ¥ Eihe heah & réstn 90 C.
When the prenold resin 6 in liquid formwas partially hardened, the cover

fllnt r nsi de an
oven heate§p@%ﬁqggﬁeN%ﬁénghggéﬁﬂpﬂg%ﬁlg%fg ?%ﬁ}ﬂﬂ &@ (f surﬁ%ggO&%d a
peri phera bl.oc covered th a har ened

aver s, niatRbo et BrIPHE  BRDeE SYELmepB SRS AR Gh R O e per
bottontsurface of t he connection post (FIG 1G. [0031] 10hbxt as_shown in
CFIG 1H, %sigd indiavyl Breia OoanshacosmiricTadir mBumaly pecswrdto @yrheaciyer 8 on
the first surface. A buffalo rotation type grinding device was used for

t his grinelogly opwrraemold, reginbhin diguidsfopm v pldsed bmﬁl‘lgl@keorﬂmg)@ndtemg to 800
was used. The grinding operation was conducted until an upper bottom
surface ofilnt Revas phueed bh eschpfshe. 4 Aflubfige fesinatpspladtRcBimvass geipk at el y
exposed. 15[ 0032] Next, as shown in FIG 11, the first surface was
pr ot enf edmbi¢rigOyRhE BGek ifin &I th thd 6Ver SMA FRGR bichdllyheBRURH fréh el 1. Then,
as shown in FIG 1J, an etching process was performed on the second

surface. | ution was used as the etching liquid. The
specific @% k?kgp%ﬂhqhgﬂﬁﬁiﬁg liquid was 1.48. The tenperature of the 20

et'chi ng lk@zbf was 50 C. A goal of the etching process is to forma wring
pattern 9 he second surface. The copper plate material 1, which was
exposed fromthe second resist pattern 30 over the second surface, was

di ssol ved and ri¢vapressigseperationsyasperionned an thecopperolatevaterial L atheon t he
first surface was peeled and renoved. During the pressing operation of the
prenol d resienfrémer. | Theapoksfiog operatien yrooumslusted dre & directib® in whidhethe

15  premold resin 6 in liquid form is embedded in a concave portion of the first surface. A
vacuum pressurized laminated device was used for the pressing operation. The
temperature of the pressing part was set to 1t.>e:_ 70 °C. The atmospheric pressure inside
the vacuum chamber was set to be 0.2 torr.  The pressing time was 90 seconds. Under
this condition, the pressing operation was conducted. On the first surface, a portion of

20  the premold resin 6 in liquid form stuck out from inside the block to an external part.
However, since it fell into a groove part 13, no more premold resin stuck out. In
addition, by performing a pressing operation inside a vacuum chamber, an air gap formed
inside the premold resin layer in liquid form can be eliminated, thereby preventing the
occurrence of a void inside the resin.

25 [0030]



" 25peri pheral of the block trapped the resin which stuck out frominside the
block. As a 18 result, after the etching operation of the second surface,
an alignnment mark is processed near the outer peripheral of the frane. In
this way, the penetrating hole 12 for alignnment was created. The hole 12 is
of a predeterm ned size. [0033] 5Next,las shown in FIG 1L, the second

resist pattern 30 of the second surface was peel ed off. The peeling |liquid
is a 20% aqueo e@ﬁhﬁﬁfl&%& ﬁaega@.ng? életpé?ﬁa@ﬁa?%? He)quHéO%g'P% ng liquidis
100 C. After a processing was conducted to this stage, the copper
pl at e matemdusted. whke kagting endhadening prosasstvasmgntermadingpsfages.  FirstNext , for
each frane, a surface processing was conducted on the exposed netal
surface. diechondbf proeepingoesionduaedsinsidadn oy edheasédig 98 °Aon-Véhacthe ol yti c

ni ckel / palladium/ gold plating form ng nethod. An electrolytic plating

net hod meyreh@ldiesid ¢i@ lgaidHosm M AtRetidlIHardeasd, ahd €3@r filniRs rdbdiadever, when
an electrolytic plating nethod is used, it is necessary to forma plating

el €t 0denEAL, Bk BB Ning WA B GURL0AY oEhRuicRiDEy tE BLELT NG

el ectrode I's w red reglion becones snma nce, there is a
concern that, the W rin become difficult. Therefore, the present
wor ki ng eli?g%lﬂée g‘élf:lmll ﬁleeqﬁgtns}le (é%?‘nrdgﬂ} r%pglerna’}l B%QP%CE)’;‘?“?&” I re(gg’ll{c}} apl ating
form ng net hod, which does not require 20an el ectrode for _supplying a
- plating chardened premejdsgsin layer 8. The height of tisrrrgmoldyesiplayerd 1 ﬁi}lém aRAYE f or med
by conducting on the netallic surface, an acid delipidation, a soft
et chi ng, auppbeebettom sergacenf theagonnestionaroal f2erl@et i vati on procedure, a
pre-di pping, a non-electrolytic platinum plating, and a 25non-el ectrol ytic
gol d pl atjoegl] The thi ckness of the nickel plating is 3 gm the thickness
10 ~ Next, as shown in FIG. 1H, a grinding operation was conducted to the premold
resin layer 8 on the first surface. A buffalo rotation type grinding device was used for
this grinding operation. A thread size of the buffalo corresponding to 800 was used.
The grinding operation was conducted until an upper bottom surface of the connection
post 4 of the first surface was completely exposed.
15  [0032]
Next, as shown in FIG. 11, the first surface was protected by covering the entire
first surface with a cover film 11. Then, as shown in FIG. 1J, an etching process was
performed on the second surface. A ferric chloride solution was used as the etching
liquid. The specific weight of the etching liquid was 1.48. The temperature of the
20  etching liquid was 50 °C. A gbal of the etching process is to form a wiring pattern 9 on
the second surface. The copper plate material 1, which was exposed from the second
resist pattern 30 over the second surface, was dissolved and removed. Next, as shown
in FIG. 1K, the cover film 11 on the first surface was peeled and removed. During the

pressing operation of the premold resin 6 in liquid form, the groove structure 13 in the

25  peripheral of the block trapped the resin which stuck out from inside the block. Asa



"19 of the palladiumplating is 0.2 um and the thickness of the gold
plating is 0.03 p.m Enplate NI (nmanufactured by Meltex Inc.) was used as
the plating liquid for nickel plating. Paul obond EP (manufactured by Rohm-
and Haas) was used as the plating |i qU| d for palladiumplating. Paul obond
| G (manuf actured by Rohm and Haas) was!&used as the plating liquid for gold
pl ati ng. t he sem conducfor el enent 16 bonded and
ount od. oftStlh kgwlﬁatféu%nﬁataﬁq fdieasonst Yrtage @R alighaenap ié'awroaessedd

sem conduct or el ement inside each frame. Here, a bonding adhesive or a
bondi ng t®&gse thepugrpenpberal ofiibe ameer In télS\M&)eﬂEmﬁ’dPtﬁgm&d@lel@ &rformed on an
el ectrical connection term nal of the sem conductor elenent 16 and a

pr edet er mlignthgpawhs aofeatethe Whe holg 1pat ofer predetednanet §ize. Wi re bonding). This
wi re bonding was performed using a netallic fine line. Then, a nolding was
per for rred[(ﬁ)g3 s to cover the lead frame and the sem conductor el enent.
Thus, individual sem conductor substrates were obtained. 15Thereafter, a
cutting operatig .o on, & t ch was
attached to a su&t 2%25118%1 E@q\ta&e £8d| Vi c}&gﬁﬂg@rﬂ% %gétcgftﬂ gluEAZtl?r at es
wer e obt aj ned h CO[ldI P%};lﬁ? a, m conoslusgélor 19 : a nmet hod for
manuf acturfl%%eea ubSt¥at'es 1 > EOREUEEET eyrre?t’t %aseé’ on the
present workin when a substrate for a sem conductor el enent

- provi ded (RPRT TEPE%IR?CF% heHdist0ed, it was possible to easily and
reliably prevent the problem of excess resin spreading out to an outer
peri pheral partA¢r a proc¢ssigeeisennduciesstionlys stage.sheiparipsnplate maferiggeves i on of
the alignment mark and the |like, as expected. . 25[0038] 20 A

f avor abl ecwat kK unig ofeahftameaccordi ng to the present invention has been
descri bed above. However, the description provided above only presents an
exanpie ofooshe present |nvent| on. The technical scope of the present
invention is not limted by the enbodi nents descri bed above. Various

al terations mapr)ﬁ, %?ggch\’\frarn&latsugﬁgé ﬁ%k&gln%rv%pconducted on the exposed metal

surface. The surface processing was conducted using a non-electrolytic nickel /
palladium / gold plating fortning method. An electrolytic plating method may be used
to form a plated layer on a lead frame.

15 However, when an electrolytic plating method is used, it is necessary to form a
plating electrode in order to supply a plating current. Thus, since the plating electrode
is formed, the wired region becomes smaller. Hence, ttlere isa aoncem that the wiring
may become difficult. Therefore, the present working example used the
non-electrolytic nickel] / palladium / éold plating fbrming method, which does not require

20 an electrotle.for supplying a plating current.

[0035]

Itl other words, the plated layer was formed by conducting on the metallic
surface, an acid delipidation, a soft etching, acid cleansing, a.platinum catalyzer
activation procedure, a pre-dipping, a non-electrolytic platinum plating, and a

25 non-electfolytic gold plating. The thickness of the nickel plating is 3 pm, the thickness



"5the gist of the present invention. In other words, the present invention

Is not to be limted to the working exanpl e presented above,

and is limted

by the attached clains. | NDUSTRI AL APPLI CABI LI TY [ 0039] 10According to the
present invention, after the entire first surface is covered with a prenold
resinin liquid form excess resin is tenoved by a grinding procedure. In
this way, duri nﬁj a procedure of manufacturing a substrate for a

seni conduel e pal

ashinn Dlating s Qe dumiand the thickness @f thergoldplabrgist) @ B easi |y and

reliably prevent the problem of excess resin spreading out to an outer
per i pher aEnpatetNIdnanhfaciungt lmdMehex bausvasgised dbtie phatipg llignidi for nikkeloper at i on
of a mark and the like used for alignnment and the |ike. DESCRI PTI ON OF -
REFERENCEp IiMERALD1dHeR4 BP (Haapfacturdd Bt Rolvibed Hahs) 202 ldbed axBoplatihye Resi st
3First Resist Pattern 4Connection Post 5Island 6Prenold Resin In Liquid

Form (Bef g .6d i FA8R4i0E platthe! CP4RTobbhd 16 ((ERuiERE bYRofnRERI Madswhi qui d

Form
5  used as the plating liquid for gold plating.

[0036]

Next, the semiconductor element 16 was bonded and mounted on the surface 10

of an island 5 of each substrate for a semiconductor element inside each frame. Here, a

Bonding adhesive or a bonding tape 14 was used. Thereafter, a wire bonding was

10  performed on an electrical connection terminal of the semiconductor element 16 and a

predetermined part of the wiring pattern (a land for wire bonding). This wire bonding

was performed using a metallic fine line. Then, a molding was performed so as to cover

the lead frame and the semiconductor element. Thus, individual semiconductor

substrates were obtained.

15 Thereafter, a cutting opefation was performed on the semiconductor substrate

which was attached to a surface. In this way, individual semiconductor substrates were

obtained.

[0037]

According to a semiconductor device and a method for manufacturing a

20

25

substrate for a semiconductor element based on the present working example, when a
substrate for a semiconductor element provided with a premold is manufactured, it was
possible to easily and reliably prevent the problem of excess resin spréading out to an
outer peripheral part of the ingredient causing a disruption in the operation of the
alignment mark and the like, as expected. .

[0038]



*21 8Prenold Resin Layer In Liquid Form (After Hardening) 9Wring Pattern
10l sl and Surface 11Cover Film (For Etching Protection) 5 12Hol e For

Ali gnment 13G oove Structure 14Bondi ng Adhesive O Bondi ng Tape 15Fl at Part
O Lead Frane 16Sem conductor El ement 1017Lead 18Metal Wre 19Resin For
Prenol di ng 20Extraction El ectrode 21HoP®%i ng Material 15 22Fixing Resin O

Fi xing Tape A favorable working example according to the present invention has been

described above. However, the deécription provided above only presents an exémple of

the present invention. -The technical scope of the present invention is not limited by the

embodiments described above. Various alterations may be made without deviating from
5  the gist of the present invention. In other words, the present invention is not to be

- limited to the working example presenfed above, and is limited by the attached claims.

INDUSTRIAL APPLICABILITY
[0039]

10 According to the present invention, after the entire first surface is covered with a
premold resin in liquid _form, excess resin is removed by a grinding proéedure. " In this
way,l during a procedure of manufacturing a substrate for a semiconductor element
provided with a premold, it is possible to easily and reliably prevent the problem of
excess resin spreading out to an outer peripheral part of the ingredient causing a

15  disruption in the operation of a mark and the like used for alignment and the like.

DESCRIPTION OF REFERENCE NUMERALS

[0040]
1 Copper Plate Material
20 2 Photosensitive Resist
3 First Resist Pattern
4 Conﬂection Post
5 Island
6 Premold Resin In Liquid Form (Before Hardening)

25 7 Cover Film (For Pressing A Resin In Liquid Form)



" 23Block 24Franme 25Substrate 26Copper Plate Material 20 30Second Resi st
Pattern 22 CLAIMS 1. A manufacturing nethod of a substrate for a

sem conductor el enment, the nmanufacturing nmethod conprising a first step and
a second step, wherein 5the first step_conprises the steps of: form ng
a first photosensitive resin |ayer on alfirst surface of a netal pl at e;

provi di ng,a second tosensitiye resin er..on a second surface different
fromthe ¥i rstcgrﬁ?lf’ggge%? P%H%&%“?E?‘a% L‘Q{?rol—rl#ﬁﬂn first resist pattern
on the first surface of the netal plate, for form ng a 10connection post,
by sel ect?vely WaitoPafieAly an exposure to the first photosensitive resin

| ayer according to a first pattern, and by devel oping the first

phot osensi®i ve Iskesd Suifageer, the first resist pattern conprising the first
phot osensitive resin |layer which was devel oped; and form ng a second resi st
pattern onl t he GerdFilnsWof Behimf Proteetiomt al plate, for 15forming a wring

pattern, by selectively perform ng an exposure to the second

5 12 Hole For Alignment
13 Groove Structure
14 Bonding Adhesive Or Bonding Tape
15 Flat Part Of Lead Frame
16 Semiconductor Element

10 17 Lead

18 Metaﬂ Wire
19 Resin For Premolding
20 Extraction Electrode

21 Holding Material

15 22 Fixing Resin Or Fixing Tape

23 Block
24 Frame
25 Substrate

26 Copper Plate Material

20 30 Second Resist Pattern



" photosensitive resin |l ayer according to a second pattern, and by devel opi ng
t he second photosensitive resin |ayer, the second resist pattern conprising
t he second photosensitive resin |ayer which was devel oped; and wherein the
second step conprises the steps of: 20perform ng an etching of the first
surface of the netal plate fromthe fi#%t surface to a midway of the neta
plate, and fornming the connection pq$# @Qsthe first surface; filling in a
-prenold liquid resin to the first su Al%5uhi ch was etched; formng a
prenold resin | ayer by hardening the prenold liquid resin; performng a
grinding operation on the first surface, and exposing an upper 25 bottom
surface of the connection post fromthe prenold resin |ayer; and 23
perforn ny an eAokwnnfpcoiing mectb@taimsubstrite fe acfemti¢rmdnetpatlemiest, thef r om t he
second surface, and formng the wiring pattern, wherein a groove

st r uct ur emasufhetufiegimathod cpaipriping adirstastepoandad Seeord Hép, avherdim body of the
substrate by going through the first step and the second step, wherein a

dept h f the 5gthggy§5§brcgﬁl§)ﬁg& thést‘_?_% i@ an intermediate part in a thickness
direction of the netal plate. 2. e manufacturing nmethod of a substrate

for a sem condugigy %gﬁg?n@%ot@s%ﬁﬁ{ig%%%{.ﬁgyeggf}ia"ﬁrlfsu}ﬂﬂg{]&i szHAFBlgF oove

structure i s connecte surroun tern o € nain é@ of the
substrate. 10 3'iﬁ sem con %gfor deV|ce.g%££r|S|n duct.or

element subst r ARVIdinih SecenhPhAIGRTLREES eSind Rt O ASHIEPUERCT HECEREFEBduct or
el enent substrate, wherein _
the first surface of the metal plate;
forming a first resist pattern on the first surface of the metal plate, for forming a
10 - connection post, by selectively performing an exposure to the first photosensitive resin
layer according to a first pattern, aﬁd by developing the first photosensitive resin layer,
the first resist pattern comprising the first photosensitive resin layer which was
developed; and
forming a second resist pattern on the second surface of the metal plate, for
15  forming a wiring pattern, by selectively performing an exposure to the second
photosensitive resin layer according to a second pattern, and by developing the second
photosensitive resin layer, the second resist pattern comprising the second photosensitive
resin layer which was developed; and wherein
the second step comprises the steps of:
20 performing an etching of the first surface of the metal plate from the first surface
to a midway of the metal plate, and forming the connection post on the first surface;
filling in a premold liquid resin to the first surface which was etched;
forming a premold resin Jayer by hardening the premold liquid resin;

performing a grinding operation on the first surface, and exposing an upper

25  bottom surface of the connection post from the premold resin layer; and



" 15t he sem conduct or el enent substrate conpri ses: : a netal plate
conprising a first surface and a second surface different fromthe first
surface; a connection post placed on the first surface of the netal plate;
a wring pattern placed on the second surface of the netal plate; and 20a
prenold resin | ayer placed on a portio%3of the first surface of the netal

pl ate where the_ ¢ nnectlon ost hS not ced wher e u -
bot tom sur face W I SBHELER hE s6iPh Sl B el Moo e iEe o

| ayer; and wi re nmakes, an electrlcal connecti on between
t he sen1c%ﬁ@%&ﬁﬁﬁﬂ@WEH%HF”Q%@&E@?W&t@ &K t he semi conduct or el ement.

a groove structure is formed at a peripheral of a pattern of a main body of the
substrate by going through the first step and the second step, wherein a depth of the

5 groove structure is up to an intermediate part in a thickness direction of the metal plate.

2. The manufacturing method of a substrate for a semiconductor element according
to claim 1, wherein the groove étructure is connected and surrounds the pattern of the
main body of the substrate.
10
3. A semiconductor device comprising:
a serﬁiconductor element substrate; and
a semiconductor element mounted on the semiconductor element substrate,
“wherein
15 the semiconductor element substrate comprises:
a metal plate comprising a first surface and a second surface different from the
first surface;
a connection post placéd on the first surface of the metal plate;
a wiring pattern placed on the second surface of the metal plate; and
20 a premold resin layer placed on a portion of the first surface of the metal plate
where the connection post is not placed, wherein
an upper bottom surface of the connection pést is exposed from the premold
resin layer; and
a metal wire makes an electrical connection between the semicondu-ctor element

25  substrate and the semiconductor element.



