1 DESCRI 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 seni conductor el enment ;
sem conductor elenent is nounted on the substrate. In partlqu mﬂlulmﬂ”‘v\l”“l _
h

present invention 10relates to a nethod for manufacturing a s .
has structural characteristics t hjﬁ %élglelj {}NCar to those—of—a+teal¥iane—
The present invention also relate § d onduct or devi ce using the
substrate. The present application clains priority from Japanese
Pat ent Application No. 2009-081784, filed March 30, 2009, the content of
“which is incorporated herein by 15reference. BACKGROUND ART [ 0002]
Vari ous typeMEHHGQRHRQR MANUSA CEIlEMNG SUBSIR AIE RORSEMICGMIBUCIOR and t he
i ke, are manufactured by a wafer process. These sem conductor el enents
‘have a 20term nal for ELEMENTAANDSEMICONDUJTHORMEVICRIde of the pitch of
the termnal for _
5
TECHNICAL FIELD
[0001]
The present invention relates to a substrate for a semiconductor element. The -
semiconductor element is mounted on the 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 present invention also relates to a
semiconductor device using the substrate.
The present application claims priority from Japanese Patent Application No.
2009-081784, filed March 30, 2009, the content of which is incorporated 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  terminal fdr electrical connection. The magnitude of the pitch of the terminal for
electrical connection is different from the magnitude of the pitch of the connection part at
a print substrate side by approxiinately several to several hundred times. A
semiconductor element is attached to the connection 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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el ectrical connection is different fromthe magnitude of the pitch of the
‘connéction part at a print substrate side by approxi mately several to
several hundred tines. A sem conductor element is attached to the
connection part at the print substrate side. Therefore, when the :
sem conductor el enent is about to be céhnected with the print 25substrate,
an internedj gry . substrate (a,substrate for nounting a sem conduct or

el emrent) _Caqffgé"éI }néﬂpgﬁr"isﬁé‘é‘? f%é’éch COVELRAY for pitch conversion.

The sem conductor elenment is nmounted on one side of this interposer. A
connecti on wi t hThthenpeenductop plement is mangasldm e sideotfilis infemppsase 8r a

peri pheral of the substrate. The interposer includes a netallic |ead frane
i n the i ntemectronowitlathegrint sultstrats is matlaateanofirer ehréxt ror @ periplenalediheon channel
is routed by the lead frane. In this way, the pitch of an external :
cennect i ogubse#ts] NThe interpageandfdies 4 ReetANE RAO Banedh AaCHicSdr bestd et makes a

connection with the print substrate. [0003] FIGS. 2A- 2C are
schens§ i cqkRQr aNR b2 ; j 10 jusi: N
(Quad A 2 RER AR el et s ou 8 o TR H e O T o

i nt er posey. shown..in FI G . 2A. a fl.at-part 21 of a lead frame is
“provi ded 1% ChaOfcagr?f( Feﬁal 53&608?11 Eier?ltlanzfcljlsfe’rxgﬁne_.edThg H? 8’5‘8“‘?1 %%éle‘f%"“fa%‘?wa%
primarily of either aluminumor cqopper. A sem conductor elenment 22 is - -
nount ed ofakFe ‘?qnéFCt’pS’é}r‘Y_‘ﬂQ%ed’me ﬁg’sﬁ@ﬁd frame. A lead 23 15with a wide
pitch isn&loaced at an outer peripheral part of the lead frane. Awre
bondi ng A3Y is used to connect the lead 23 and the termnal for

el ectrical connection of the-sem conductor elenent 22. The wi re bondi ng
met hod uses a nEIGH. 20+ 2C 2t sshehaticsdiagratus showimgarstiuttnes of docinteAsosethown i n
FIG 2B, an overall integration is nade at a final stage by perform ng a

.ol di g piaees N (Fuad FIRINURadB5p 1638 frazid] WARAis an examplé €4 dental Iy, a
hol ding material 27 shown in FIGS. 2A and 2B is used to hold a |l ead frane.
The hol di&gwggﬁ&{?j hergdsekS removed as shown in FIG 2C, after a nolding is
performed wth the nol dsl ng resin 25. However, according to the interposer

38?2? ipgr IFlpEeSr all?iéa‘ %h;?ﬁzncigfﬁ& fA,e Y harlti p%%bl%%qgg hglge ?sapr}o%?ie' a daece%{}gypaz%tt an _
of alead frame. The lead frame is formed primarily of either aluminum or copper. A
semiconducfor element 22 is mounted on the flat part 21 of the lead frame. A lead 23

15  with a wide pitch is placed at an outer peripheral paﬁ of t.he lead frame. Awire bonding
method is used to connect the lead 23 and the terminal for electrical connection of the
semiéonductor element 22. The wire bonding method uses a metal wire 24 such as an

. Au line and the. like. As shown in FIG. 2B, an overall integratién is made. at a final
stage by performing a molding process with a molding resin 25.

20 [0004]

Incidentally, a holding material 27 shown in FIGS. 2A and 2B is used to hold a
lead frame. The holding material 27 is removed as shown in FIG. 2C, after a molding is
performed with the molding resin 25. However, according to the interposer shown in

FIGS. 2A - 2C, an electrical connection can be made only at an outer peripheral part of

25  the semiconductor element and an outer peripheral part of the lead frame. Therefore,



25t he sem conductor el enent and an outer peripheral part of the |ead frane.
Therefore, 3 there is a problemin that the interposer is not suitable for
a sem conductor el enent having a | arge nunber of termnals. [0005]
“ When the sem conductor elenent has a snmall nunber of terminals, the
connection between the print substrate Jand the interposer is conduct ed by
attaching.,a . netallic pin on an extraction el ectrode 26 at an outer
periphera@cﬁgﬁﬁpgﬁﬂ?ﬂénﬂﬁ?gwdﬁ@8¥§mﬁﬁP?H%¥t £dor B\ iFaHCNducoEflCRSAUCt or
el enent has a | arge nunber of termnals, a BGA (Ball Gid Array) is used.
Accor di ngha¥éng »rganmber otgminabnal | is positioned in an array pattern at an
external connection terminal at an outer peripheral part of the interposer.
10Accor di fi§06b a sem conductor el ement having a snmall area and a | arge
nunber of termnals, it is difficult to convert a pitch when an interposer
has only one | awgen @fe satiitdidutiay Eemedtk afsaiall nushbiefr OCRHHME]s] heOf t €N
conducted to increase the nunber of wiring layer included in the
| Nt er ppSegonnbBRINRYwad AR bAG AbBME Bhd Y iRE Wkér'iﬂgoddﬁé’t%& ) aEt?t%QJ% a 15A

| of I t aving a gna

connection termnal of a sem conductor el enent, ea and a

| arge nu f . ' .1S.0ften rmed at a bottom face of the

sem condl:q!(%'(t?3 %‘%lf)ce‘flé%n@fl Q’%%/r %lé}nneglgec%f)g%%%gﬁ i %ur%gr rengerf‘ f P Os#h%lrne?rg?sée,r' aflip
chip conngction nethod . is often used. According to this flip chip

connect i oh" gtf; WhAD ther s ngl’lﬁﬁ’hgﬁlp%t ap érl?'Fg?l Bymaer Oéﬁerm?aé?’ﬁdg(éfo‘ side i-s
placed in an array formwhich is the sane as a 20connection termnal of a
seni condudablrGed A} is used-t Haeaertiag totbe BGh rigsolder bhll i fdsitipnedinarcastayect i on
met hod, a m nimal anount of solder ball is used to connect the interposer
and t he ppatten stpsixieand coilicetion tarmgnal atsandeutérperiphérel posefithe mtapest.ed by
formng a hole froman upper part in a perpendicular direction with a dril
or a lmser and Absrdinkeo a b@hidbithceorBRinddnt hevipg @bl atdashda 14fBenthabg, and

t hereby creating el ectrical _
of terminals, it is di_ﬁicult to convert a pitch when an intefposer has only one layer of
wiring layer. Therefore, a procedur¢ is often conducted to increase the number of
wiring layer included in the interposer, thereby stacking a plurality of wiring layers.
[0006]

15 A connection terminal of a semiconductor element, having a small area and a
large number of terminals, is often formed at a bottom surface of the semiconductor

' elem-ent by being placed in an array form. Therefore, a flip chip connection method is

often used. According to this flip chip connection methbd, an external coﬁnection
terminal at an interposer side is placed in an array fonﬂ which is the saine asa

20  connection terminal of a semiconductor element. Furthermore, acéording to this flip
chip connection method, a minimal amount of solder ball is used to connect the
interposer and the print substrate. The wiring insi.de the interposer 1s created by
forming a hole from an upper part in a perpendicular direction with a drill or a laser and
the like, forming a metallic plating inside the hole, and thereby creating electrical

25  conductivity between the upper and lower layers.



25conductivity between the upper and | ower |ayers. 4 According to
an interposer based on this nethod, the pitch of the external connection
termnal may be made small to approximtely 150 to 200 um As a result, it
is possible to increase the nunber of connection term nals. However, the
reliability and stability of the connection are reduced. Thus, the above

configuration is not. suitable for, 5muntj.ng an vehi cl which requires a
hi gh degree of ?\@qr 1tSIEgILfI‘? iy, InterpeRys pased on this %Mme H‘S?gé’gﬂl‘}fequwaér posers
have been designed. The material used to create the interposer and the

st r uct ur ecMeetn terpidplypavpe made snel & aproximatelekhipl 200 pan i At ergsekdt i s
configured so that ceramic is used in the structure of a portion hol ding

t he 10| eaw fossible tp arcreas@\thetruarbet yhepnotctionttemposer Heweonfthgwlmbilspatdat t he
base material of the interposer is an organic substance such as P-BGA

- (Plastic &abilityftHe Asrinay¥tion &Seduchd.p Hhig thPabkaadhfig@ratidbs Hok adehb fod
Array). These interposers are utilized as appropriate according to actual

use a r g iQUrati . i ., conduct or el enents
g 1 8QHAELLLDEHI L) %lgg Peg#mr@?a hig AR oPLelRBite

becone snaller,” as the nu pi.ns "15i eases, and/or as the speed of
the semc tor elenments increases, adjustnents are nmade by the

i nter posers descri bed above. For exanple, a fine pitching and an adj ust nent
to high speed sjignals are.made. The fine pitching_js nmade to the connection
part connecti ngé‘%efarx tynge ok msTRRTERRAVE Pegl dof Tft‘%’é‘aﬁeﬁﬁle‘f‘sﬁéé‘é?r.eat?aki ng

into consideration that the pitch has becone nore and nore mnute, it is
necessar ythergternoper apgd thy statstuse ofthe éntgipasdr apodiffersnt. of Farssample #1t er posers be
approximately 80 to 100-um [0008] Incidentally, the lead frame is used as
a conduct interpgsar is cantigared sp fat térmgiccio npahianhe stAstae éppesieonthaidinvgethexanpl e,
the lead frame is fornmed by applying an etching process on a thin netal

pl at e10 | tlebs fiamefpaftablagothRatypt b€ irtérp64en @sonBiburled 8o MRk e bASe Rlagtkial Hanequal
to approxi mately 120 um so that the etching process may be perfprned
' 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. | |
As the size of semiconductor elements become smaller, as the number of pins
15 increases, and/or as the speed of the semiconductor elemenfs_ ncreases, adjusﬁnents are
made by the in_terposeré described above. For example, a fine pitching and an
adjustment to high speed signals are made. The fine pitching is méde to the connection -
part connecting with the semiconductor element of the interposer. .".Fakir.lg into
.consideration that the pitch has become more and more minute, it is necessary that the
20  pitch of a terminal portion of recent interposers b'e.approximately 80 to 100 pm.
[0008]
Incidentally, the lead frame is used as a conduction part and a supporting
component. As a representative example, the lead frame is formed by applying an

etching process on a thin metal plate. It is preferable that the thickness of the metal

25  plate be equal to approximately 120 um, so that the etching process may be performed



5 wth stability, and so that an appropriate handling is made in the
procedures after the etching process. Furthernore, a certain |evel of
thickness and a land area is required for the netallic layer to contribute
to an adequate amount of joint strength during the wi re bondi ng process.
5Taki ng these conditions into consideration, it is necessary that the
thickness of the netal plate for the |lead frame be at |east approximtely
100 to 125’1‘j}rﬁa%§l}?”tql?g Sbfiat an pppropiiate handling s made i the PHICRENTEY 6‘%‘«5%‘? ng is
performed fromboth sides of the netal plate, it is believed that the pitch
of the | edighwgpressssi diurthemepre. eopieinole’ st dhigknesand a lahd hesatihesquireit forof t he
|l ead |ine may be made finer to approximately 60 um 10[ 0009] Anot her
pr obl em i thetrhetallic dayer togeomtritrude eosa adeque ath anitof joigt arengthtdRrpg siey wirkt i S
necessary to discard the holding material. This discarding procedure is

bel i eved béndigagrob&san i ncrease in costs. An explanation in this regard is
provi ded bel ow using FIGS. 2A - 2C. 15[ 0010] The lead frame is

attached to th Q&%ﬁﬁ@ga ﬁ{hgit@Zy%ﬁﬂ ' i -agg@c duct or
el ement 22 is ?]rxe to a Pato panr t o?at{%&éﬂﬁée%%g%srg?;r}g&&mhf ﬁha [ Sx(lg)frr}g resin
or a fixi t gpe . 28.. Thereafter, a wre bonding.i erfornmed._ According to
the trans ermera%rgll pégtf'hg rhtgﬁgeag framgbeg 4t \lfmei?Sto%ppE%"B?,%lyi I.Soéﬁ? 1?&#“%erﬁ gE¥tor
el enent 22,  are integrall¥_20 nol ded. by the mpl ding resin 25. Thereafter,
an ext er n thisrgss ¥diep gn echpigmressseng ispesiormpg jombaih sidessof thametad alate,
i nterposer becones independent. [0011] Wen a back surface 29 of the |ead
frame bectnebeligvedbthatibe pieh slitht desd nemynbrowinimigedite Appropimiatdy $2bpt; athéde it is
necessary to prevent the nolding resin 25 from 25 wappi ng around a
connect i othetvetithi ofahe kad fine magbe anddadinesordpproximSedi 60 fag. | ead frame and
10 [0009] '
Another problem is that, during a process of manufacturing an interposer, it is
riecessary to discard the holding material. This discarding procedure is believed to lead
to an increase in costs. An explanation in this regérd is provided below using FIGS. 2A
-2C.
15 [0010]
The lead frame is attached to the holding material 27 made of polyimid tape. A
semiconductor element 22 is fixed to a flat part 21 of the lead frame with a fixing resin or
a fixing tapé 28. Thereafter, a wire bonding is performed. According to the transfer
mold method, a plurality of chips, i.e., the semiconductor element 22, are integrally
20  molded by the molding resin 25. Thereafter, an external processing is performed. A
cutting is made so that each interposer becomes independent.
[0011]
When a back surfacé 29 of the lead frame becomes a connection surface

connecting with a print substrate, it is necessary to prevent the moldihg resin 25 from

25  wrapping around a connection terminal surface of a back surface 29 of the lead frame and



6 sticking to the connection termnal during nolding. Therefore, the

hol ding material 27 has been necessary in a process manufacturing an

i nterposer. However, in the end, the holding material 27 is unnecessary.
Thus, after a nolding procedure is perforned, it is necessary to renove the
hol ding material 27 and discard it. Thiés | eads to an increase in 5costs.

[ 0012] . .. Patent Docunent, hows an. exanpl e_of such.a conventional

t echnol og$Hckmedgt WF@‘%&F@HPEJ‘][%’@G%%T% aﬁ'g?rﬁgq&%é}ﬂ‘? beldinganateridl gdort s a
conducting post which penetrates a substrate. Thus, Patent Docunent 1 shows
a conf i guhasthegm ngeesseny oha pliecess Deepnéhstringgngoterpoger t Hosvewer, gkthagnéuthe from a
. resin. [0013] Pat ent Docunent 1 shows an exanple of a nethod

provi di ngheldsighsdterddl @ 7fiounreceanyc 0 MHuS afier £meidingd probedute Bqlevfesméd)ét ipr obl ens
descri bed above, allows the formation of a wiring with an extrenely smal |
pitch (i . fecessaryMolreMgviMheoiingnlafedihi PPami diSdhkd iteNThis@&add td BiMrcieaboRdi N9
processing in a stable manner, and is cost-effective. According to the

met hods deggkd bed in Patent Document 2, the substrate for a sem conductor
element is structured so that a prenold resin layer is a supporting body of
a Wring. ({099]14] Hereinafter, a nethod, disclosed in Patent Docunent 2, of
manuf act u[‘l ng a 20substrate for a sem conductor elenent in the formof a

|l ead frame is described. A resist pattern for form ng a_connection post is
created on a fifaentdpcpment bshoysppxpmplegisuchna cersjeationsh tackrologyr forning a
wiring pattern is created on a second surface of the netal plate. An

et chi ng pAsewdingdo PatenioPelrmeant 1 o inpdatingyssin stipparisabeondudting postwhickur f ace
to a desired thickness. Thereafter, a prenold resin is applied to the first
surface, pdretrefeya substrate. Thus, Patent Document 1 shows a configuration in which the

10 conducting post part is sticking out from a resin.
[0013]
Patent Document 1 shows an example of a method providing a substrate for a
semiconductor element which solves thé pré_blems described aboye, allows the formation
of a wiring with an extremely small pitch (i.e., a wiring with an ultrafine pitch), enables a
15  wire bonding processing in a stable manner, and is cost-effective. ~According to the
method described in Pétent Document 2, the substrate for a semiconductor element is | '
structured so that a premold resin layer is a supporting body of a wiﬁﬂg.
[0014]
Hereinafter, a method,.disclos_ed in Patent Document 2, of manufacturing a
20  substrate for a semiconductbp element in the form of a léad frame is deséribed. A resist
- pattern for forming a connection post is created on a first surface of ameta] plate. A
resist pattem for forming a wiring pattern is created on a second surface of the metal
plate. An etching procedure is conducted on the copper from above the first surface toa
desired thickness. Thereafter, a premold resin is applied to the first surface, théreby

25  forming a premold layer. Then, an etching procedure is conducted from the second



25 formng a prenold |layer. Then, an etching procedure is conducted from
the second 7 surface, a wiring is fornmed, and finally, the resist on both
sides are peeled off. According to the substrate for a sem conduct or
element in the formof a |ead franme, manufactured as descri bed above, when
the thickness of the netal is nade as thin as possible to a | evel. at which
a fine etching process_is possible, an etching procedure can_5 be performed
in a stabPEEEmEringds faymeds and teralldhe rosist pp bpth siftes iapfgPested0B uppor t i ng
body. Furthernore, since the scattering of an ultrasonic wave energy is
smal |, the wireApwadingdpe thiesnbsitaty fos gisewicanéuctensdenent imthevietnh of & teadddi ti on,
since a holding material such as a polyimd tape is not used, it is

possi bl e frameadamdadtived apdésctibedlabiort, When the kidtlagsaf the hiekal i Madois tAir
Docunent] 10[ Pat ent Docunent] [0015] [ Pat ent Docunent 1] Japanese

Unexam negk Ratisnito ANBYdl 6ekhRA a fideebdhifdob&satd fisibR, atiBrcBh@PhSeedure can
[ Patent Docunent 2] Japanese Unexam ned Patent” Application, First

Publ i cat i - H1Qr - NI ‘ ,

ol ved. by RENTRyait Fauf R iehe STt et B e B B RRAS.
t echnol i bed ip Patent t 2. A ding to.t t.echnol.
descri bed IHIBEPSnE "B BTEHe-2 oF A ROk 865 BTTENE AUV FEarRithat i s
filled in nmust be thick enough to provide the necessary rigidity to the

| ead frangharagterishes a5 saparionas welle Boaddifians sinag Boldingmatcreiiel 83 ®n post

must be conpl etely exposed.
polyimid tape is not used, it is possible to reduce the cost used for the holding material.

[Prior Art Document]
10 [Patent Document]
[0015]
[Patent Document 1] Japanese Unexamined Patent Application, First Publication
© No. H8-340069

[Patent Document 2] Japanese Unexamined Patent Application, First Publication

15 No. H10-223828

DIS.CLOSURE OF INVENTION
[i’roblems to be Solved by the Invention]
[001 6_]
20 However, there is a problem in the technology described in Patent Document 2.
According to the technology described in Patent Document 2, the thickness of the
| premold resin that is filled in must be thick enough to provide the necessary rigidity to
. thelead frame. At the same time, the bottom surface of the connection post must be

completely exposed.

25 A concrete solution for applying a resin while controlling the thickness is, for



25A concrete solution for applying a resin while controlling the thickness
is, for 8 exanple, a method in which a syringe and the like is used to

"~ pour resin into one point of a bottomof an applied surface, and wait until
the resin perneates the entire applied surface. In this case, the ,
filling-in process of the premold resir® nmust be stopped before the height
of the prenold resi eaches the botto rface of the connection past.
This.is b & ATpethg Hb‘é&ﬁaﬁw%? )t B ISHSED HURaLr £ HIQPRCRPEIRE bot t om
surface of the connection post is exposed. As a result, the height of the
prenmol d r&Bptrmeéan perlisdsutiesseand waih untildhe sesincparmeptepthstentifegapplipd Wien a
substrate for a sem conductor elenent is conpleted while maintaining 10

thi s condswfase, Inhbiscosmédetfiling{doptoces of theckemgldxetinfneibt fepsadrbeforedi ng
prenold resin | ayer. When a solder ball is nounted on this, for exanple, it

i s possi bihe hefpht of the phahdld desapieactsmhd Bdnt St BneidhbAfeddfbodUeThR a
‘mnor deviation in tﬁe position at which the ball is nounted. Consequently,

- the yifl'disib%ceﬁﬁéu%ﬂechsfa;.g%gJemaiﬁﬁgga Q(f[;rﬁiZt?p in SN He W ttbih SHREEe geger ding to

t he probl ens descri be T resent 1nvention provides a
sem condu I Q1v' : g% met,hod far nu rin substrat.e for a
sem condugc%nglf Cte%eﬁr?gﬁts,aeg S|%g'h }BF g\(i/icésr111 sthae S lcﬁfhgé%t ngffqn(?lp 6?%115?18%&6%111? rom a
| and when the solder bal| is nounted, and which allows the solder ball to
be nmount el§V&f thangReePeetiof BSHi ng a process of manufacturing a substrate
for a 20 sem conductor el enent- shaped like a | ead frame provided with a
premol d. [0®3hs for Sol ving the Probl ems] [.0019] A manuf act uri ng
nmet hod of a substrate for a sem conductor el enment according to a first
enbodi nent of tWhaepasslesttatel fow e sémicnnduvedristiasent ecosipdgrsd ohile prainthidingg a
first 25photosensitive resin layer on a first surface of a nmetal plate;
provix nothes &aaR#dE, the connection post is sticking out from the surrounding premold resin

layer. When a solder ball is mounted on this, for example, it is possible that the ball

drops down from the connection post due to a minor deviation in the position at which

the ball is mounted. Consequently, the yield is reduced.

[0018]

15 The present invention is made according to the problems described above.

Thus, the present invention provides a semiconductor device and a method for

manufacturing a substrate for a semiconductor element, which prevents a solder ball

from dropping from a land when the solder ball is mounted, and which allows the solder

ball to be mounted at a high yield during a process of manufacturing a substrate for a

20 semiconductor element shaped like a lead frame provided with a premold.
[Means for Solving the Problems]
[0019]
A manufacturing method of a substrate for a semiconductor element according

to a first embodiment of the present invention includes the steps of: providing a first

25  photosensitive resin layer on a first surface of a metal plate; providing a second



9 photosensitive resin |ayer on a second surface.different fromthe first
surface of the metal plate; formng a first etching mask for formng a
connection post on the first surface of the netal plate by selectively
perform ng an exposure to the first photosensitive resin |ayer according to
‘a first pattern, and by devel oping the $irst photosensitive resin |ayer,
5the first etching mask including the first photosensitive resin |ayer

whi ch V\/asplé%()@lnﬁ)‘ﬁéﬂ resirplaken g aseserdniiage éHferent feakthe dirstisgriacarf the WleFall ng
pattern on the second surface of the netal plate by selectively perform ng
an exposuplete; ératieg & Ge rthpizonakdns forning 7 eginactianmst excthorfatitgriace & second
pattern, and by devel oping the second photosensitive resin |ayer, the
second et theinngalrmatk biy Relectifieppdrigmitc anekpobre a6 trdirkt pHotdsesditivd @yiar whi ch
was 10 devel oped; after the first etching mask and the second etching nask

are for meghyef RLHIdME tbheiSOPHRRA, 'aﬁ’d"b?@@&el&%n@ﬁfeffﬁgﬂ’ﬂ}ﬁ%s@ﬁhﬂec{@klﬂga}fef om the
first surface to a mdway of the me l'ate; filling in a prenDId resinto

a port4 on h%fﬁrgt ‘?chlﬁ%r%hsksﬁ{&{uﬁﬁ]%t ﬁfs? B&SS %gﬂlvg%s'ufﬁgg O\%%w}q | r s tl(ﬂﬁ’ | st;

processing so t BAnect T on ace is
| ower thap a. he| re5|n surroundln t he c ctl post ;
15 and f of°H a( Wff:tlc ggqs?go néj OB InES VB PRE TS 1 gP% Fﬁcﬂﬁ %CHQ? cond
surface. [0020%{ The manuf act uri ng nmet hod of a substrate for a

seni conduBieEH p fednesplectivelyarfagning an cspessrritodhp erene Rbotasepsibiae easir i gur ed as
follows: the step of filling in the prenold resin to the portion of the
first surlecopprding tolasccudmticing angby tebasngthe seoqnsltphotmsénsde@ r2dbhe steps
of: inmrersing the first surface entirely with the prenold resin; and after
the firstlager thececins didhift mask mokhiding] tHe Yédohd phéossneivt desireRiyér, wikivie Rlay
removing the prenold resin in a thickness direction so that a bottom
surfage OfeveltpegOrtee e M5t AGHhg sl XRPHEYecdnd@echin TIHQSH@Q el Uolihget hod

of a substrate for a senlconductor elenent accordlng proce53|ng so t hat
t he hei gh e.fir rf an the
hei ght of&F%ém&¥§%%E§£$§§Fﬁ%n] %oun Intﬁ%%ﬁgcr?cﬁt %g¥8 ?% %g?forned

by hal f-etchin
by ~ met all I%te; Ei?hngzll'l a premold resin to a portion of the first surface where the

connection post does not exist; processing so that a height of the connection post of the

first surface is lower than a height of the premold resin surrounding the connection };ost;
15  and forming the \.zvirir_lg pattern by performing an etching on the second surface.

[0020]

The manufacturing method of a substrate for a semiconductor element according
to a second embodiment may be configured as follows: the step of filling in the Ipremold
resin to the portion of the first surface where the connection post does not exist includes

20  the steps of: immersing the first surface entirely with the premold resin; and after the first
surface is immersed entirely with the premold resin, evenly removing the premold resin
in a thickness direction so that a bottom surface of the connection post is exposed.

[0021]
- The manufacturing method of a substrate for a semiconductor element according

25 to athird embodiment of the present invention may be configured as follows: the step of



5A substrate for a seniconductor according to a forth enbodi nent of the
preséent invention is configured so that a sem conductor el ement is nounted
on the substrate for a semni conductor el ement nmanufactured by the nethod
according to the first enbodinent or the third enbodi nent; and the

sem conductor el ement and the substraté0for a sem conductor element are

el ectrically connecte .8 W.re bonding. 10 FECTS THE | NYENTI ON

[ 0023] AcP:r8¥%ﬁS]ﬁl§ SP@W%@%@%’H}‘% W&?&tﬁogrPPSWfEEe grsé%g?‘éﬁ wephag the

sem conduct or el ement provided with a prenold is manufactured, the height
of the bolﬂftlghﬁ%mermé@ogirreﬁlnéulrsm@teicennqcaﬁmp@tanlsmerfgtrrmiéysed to be [ower
than the surrounding prenold resin. As a result, the prenold resin around

t he connellf-echingnd serves as a wall. Thus, it is possible to nount a
solder ball with a high yield without the ball dropping froma | and when

the sol dejookz] | is nmounted. 20BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0024] FI G
| Ais a descriptive view schematically showi ng a process for nanufacturing

a subsrate forA@ub%%meqfapQy&ﬁﬁan&lc%r%e&ormggglféénk%naodiﬁ;gﬂt dgfftﬂé*ﬁe%qordi ng

to an enbodi nent of the present Invention. Bis escriptive view

schemat i Cﬁlkfi:ﬁ/tio%rlg%rﬁggu?ed)srootﬁgtsasse];nc%éond:ll‘l%tor element is mounfed on the substrate for a

semiconductor element manufactured by the method according to the first embodiment
or the third embodiment; and the semiconductor element and the substrate for a
semiconductor element are electrically connected by a wire bonding.
10
EFFECTS OF THE INVENTION
[0023]
According to the present .invention, when a substrate for a semiconductor
element providéd with a premold is manufactured, the height of the bottom surface of the
15  connection land can be processed to be lower than the surrounding premold resin. Asa
result, the premold resin around the connection land serves as a wall. Thus, it is
possible to mount a solder ball with a high yield without the ball dropping from a land

wh_en the solder ball is mounted.

20 ' ‘ BRIEF DESCRIPTION OF THE DRAWINGS
[0024] |
FIG. 1A is a descriptive view schematically shoWing a process for
- manufacturing a substrate for a semiconductor element shaped like a lead frame -
according to an embodiment of the present invention.

25 FIG. 1B is a descriptive view schematically showing a process for



manuf acturing a substrate for a sem conductor el enent shaped like a | ead
frame according to an enbodi nent of the present invention. FIG 1C
is a descriptive view schematically show ng a process for manufacturing a
substrate for a sem conductor el enment shaped |ike a | ead franme 5accordi ng

to an enbodi ment of the present inventilbn. FIG 1D is a descriptive
vi ew schematical l.y showi n rocess. for nuf act ur i. substrate for a
sem conduE‘laB‘ff%‘équg\ﬁ%ﬁlsuW&%eﬁr F Praicgnquetoy ‘?‘%‘??ég]?fé’%:hggﬁgeaflg’p% enmbodi nent

of the present invention. FIG IEis a descriptive view

schemat i cgcpydiagngorinbodinerad she esaphinyPaiéauri ng 10 a substrate for a
sem conduct or el enent shaped |like a |l ead frane according to an enbodi nent
of the present Flvé6tis edescriptive viewkchemdtieallg skovdiag armpirgdesy/forvi ew
schematically showi ng a process for manufacturing a substrate for a

‘sem condughifa@haAR B bulsIHaReer h séRicBndRed cldnfeie sipe@lile BlaiGram embodi ment
of t-he present invention. 15FIG 1Gis a descriptive view schematically

show a ; o) q j rate for a sem conduct or el enent
ggl i ?(ée%gﬁﬁg) dJn JmﬁH%iﬂHEﬁ%tfgllié n;ggse%t N

shape frame accor to an enpbodi nent of the present

i nvention. Fl 1H. s a descripti.ve view schematically show ng a

process for manll:J a(I:Pul?ﬁr%scgpgﬁ%?teyvaCge?%tfcagygléwlggﬁ&ﬁ%ﬁe(sﬁ%Oél enent shaped

like a |l ead franme 20 accordti@ng t o, an_enbodi ment. of _the ?resent i nvention.
al

FIG 11 i%enuigelppg sy 2 semicprdyctor el sment shapad like plewd dwans or
manuf acturing a substrate for a sem conductor el enment shaped.like a |ead-
frame accefcardieg toonambodiroentrad the pesenhwvprtigient i nvent i on. FI G
1J is a descriptive view schematically show ng a process for manufacturing
25a substrate fBIG aEsentewrigied vewakkseaicalsipedng b lpeocasd foathahtifatRring
according to an 12 enbodi ment of the present invention. FIG 1K is a
descrit i ¥ Substaiy oL Qmitoidlcloy cRRfMt §ifipad RkO£ B8 fifalle according to an
embodiment of the present invention.
FIG. 1F 1s a descriptive view schematically showing a process for manufacturing
a substrate for a semiconductor element shaped like a lead frame according to an
embodiment of the present invention.
15 FIG. 1G is a descriptive view schematically showing a process for
manufacturing a substrate for a semiconductor element shaped like a lead frame
according to an embodiment of the present invention.
FIG. 1H is a descriptive view schematically sho.wing a process for
manufacturing a substrate for a semiconductor element shaped like a lead frame
20  according to an embodiment of the present invention.
FIG. 11 is a descriptive view schematically showing a process for manufacturing
a substrate for a semiconductor element shaped like a lead frame according to an
embodiment of the present invention.

FIG. 1J is a descriptive view schematically showing a process for manufacturing

25  asubstrate for a semiconductor element shaped like a lead frame according to an



manuf acturing a substrate for a sem conductor elenent shaped |ike a | ead
frame according to an enbodi ment of the present invention. 5FIG 2Ais a
descriptive view schematically showing a structure of a conventi onal
substrate. FIG 2B is a descriptive view schematically show ng a
structure of a conventional substrate. !®IG 2Cis a descriptive view
schemati cal Létijsahowé{;&g?a structure of a 10conventi onal substrate.

ENVBODI MENSR CRLIIE RISSTYIVERROT-NVENTI ON [ 0025] Herei nafter, an

enbodi ment of a nethod for manufacturing a substrate for a 15sem conduct or
el enent accor di W 1K ian dasppietive view sshempatecalipishowingatriresess ordescri bed with
reference to FIGS. 1A - 1K wth an BGA type substrate for a sem conduct or
el ement bmiangfagiuvieg a asbstmatechonapémicohdietdeichagn dnk siqpké lik¢ 8 02d][fradt¥The si ze of
each individual unit of the manufactured BGA is 10 mm angl e. The BGA has an

ext ernal gRORBEE 0 @AIdimIROIend sreqat invemagct i on part is shaped |ike an
array froma planar viewwith 168 pins. This BGA is nounted on the

substrate at muid Bhes SUESRORSe vidh! SherhfifallP ShAWHEY fagturing steps are
perfornmed, a cutI{C% ng |Ss rrac?ilg %vtri m‘r?ng iaSQWa%Qaﬁgﬁlagcﬁa(\%itadual substrates
of a BGA EQIIR/%nt?‘gn%l gul%tsglat@.e d.
FIG. 2B is a descriptive view schematically showing a structure of a
conventional substrate.

FIG. 2C is a descriptive view schematically showing a structure of a

10  conventional substrate.

EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0025]
Hereinafter, an embodiment of a method for manufacturing a substrate for a

15  semiconductor element according to an aspect of the present invention is described with
reference to FIGS. 1A — 1K, with an BGA type substrate for a semiconductor element
Being given as an example.

[Working Exampie]
[0026]

20 The size of each individual unit of the manufactured BGA is 10 mm angle.
The BGA has an external connection part. The external connection part is shaped like
an array from a planar view with 168 pins. This BGA is mounted on the substrate at
-.multiple surfaces. ~ After the following manufacturing steps are performed, a cutting is
made, a trimming is made, and individual substrates of a BGA type are obtained.

25 [0027]



25[ 0027] 13 First, as shown in FIG 1A a long, band-like copper
substrate 1 is provided. The width of the substrate is 150 nm while the

t hi ckness of the substrate is 150 gm Next, as shown in FIG 1B, a

phot osensitive resist 2 (OFPR4000, nmanuf act ur ed by Tokyo GChka Kogyo, Co.,
Ltd.) is coated to both surfaces of théﬂcopper substrate 1 with a roll
5coater. The phgt osen |t|ve si st ted so that the thickness of the
phot osensi ti ve flé%asgt 9wpdn Effg H‘é‘}geg?-‘i‘gfke %P%F%B‘é’ﬁﬁrﬁﬁll%pﬁéﬂ’qeér ned at a
tenperature of 90 C. attern exposure is perfornmed from both
surfaces Vhawidthaf thersybusapois dﬁ@ thowgﬂfn*élg khickmiess plthe substratepod 60 pmphot o mask
has a desired pattern. Thereafter, a processing procedure is conducted

usi ng a 1Nekts edshomnhy diGXiBia ;ﬂmtaselhsimme rékistr 2@RRR40000mand fectaed vy Tokyorade
with water, and a post baking is conducted. In this way, as shown in FIG

1C, a fireohki ESk§d, RALILEN s cbabdddo Bofrhemtes (FthSloppat §uBkttatd 1WRIREa RII Al ned
Incidentally, a first resist pattern 3 is forned on one surface side (i.

a_surfacewhlchris 9&9&55&1@@ FRisa SULSafiS0 MM g&ﬁﬁ%ﬂ@%ﬂ@%ﬁ%% erment

10 i s nount ed; her I naf ter one sur ace SI Isre to as a

first surfac e |n pLesen 15enmbod cop ubstrate 1
in order 18" %}Sméj conngré3 |%rha1 %f‘klgg ISAPC iﬁj;ﬁ'aetsefné’tgraﬁlgfpg?@] "is formed

on anot her surfgce side (i.e., a surface on ¥)\/m ch a sem conductor el enent
10 is nounted; hefed hitfrt FAPGSHHS 15 RSTEUTIGA FEth PalbaUE AL ™A SPHISTRFHSEEG a5 a
second surface side in the present enbodi nent) of the copper substrate 1 in
order to Phratamask wihd pritepaexpesyre phoooweg has a desiredipatiementlabieyiten me
sem conductor elenment 10 is nmounted on an upper surface of the | ead franme
at a cent p@kcepmgtpradedtteds soibicted tusing Aclctr seidivgn hydrokide volutiorg PEHer@ifier,based
on the present enbodinent, a land 4 for a wre bonding is fornmed on the
upper1@ur 4 aensdig 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 7 were obtéined.
Incidentally, a first resist pattern 3 is formed on one surface side (i.€., a surface
which is opposite to a surface on which a semiconductor element 10 is mounted;
hereinafter, the “one surface side” is referred to as a first surface side in the present
15 embodiment) of the copper substrate 1 in order to form a connection post 5. A second
resist pattern 7 is formed on another surface side (i.e., a surface on which a
semiconductor element 10 is mounted; hereinafter, the “another surface side” is referred
to as a second surface side in the present embodiment) of the copper substrate 1 in order
to create a wiring pattern.
20 [0028]
Incidentally, the semiconductor element 10 is mounted on an upper surface of
the lead frame at a central part of the substrate. According to the wiring pattern based
on the preéent embodiment, a land 4 for a wire bondin g is formed on the upper surface of

the outer peripheral of the lead frame near the outer peripheral of the semiconductor

25  element 10. The outer peripheral of the semiconductor element 10 and the land 4 are



t he outer peripheral of the |lead frane near the outer peripheral of the
sem conduct or 25el enent 10. The outer peripheral of the senmi conductor
element 10 and the land 4 are 14 connected with a netallic fine line 8. A
connection post 5 is placed at a back surface of the lead frame in, for
exanmpl e, an array formseen froma plah4r view. The connection post 5 is

used to guide an electronic. signal from an. upper_part wiring.to back
side. |n SempeREON I Ampalicdined B, vhoonettion Host § i Riearat t Dedkriee phe

| ands 4 to the 5connection post 5. Awring pattern 6 is connected to each
of the sethehead framgiiy, for exprapler &t arayaforsnawciowm nlanaryissy. i The conmgesipn
fashion, for exanple, froman outer peripheral of the substrate towards a
central dpostStis vsed(ngtiddiangleatromd signsldrérhah upper partrwinipg pah becknside.i s
connected with the connection post 5. [0029] 10Next, after the second

surface side ofntddgitioAPRed ndeudisty BleRectricaly QbRcEshnyofGRY BINHHY té R second
surface side with a back sheet, a ferric chloride solution is used to

perforgn acgdn@aiongowghgggép&éﬁﬁggwﬁtgrigﬁq@gaea kg éa;ch%wﬁeas%eeraf I‘JEds?AL. the copper

substrate. As sh ness of -a portion o e copper
substrate LEh IS _ex froma resjst,.pattern at the first surface side
i's made t}{ﬁ%ﬁ%{ “fs Oﬁﬂ&ﬁﬁﬁg & eslﬁ)leacrl‘?l ]iai:ﬁai%l\%é’i %ﬁ?xag%pl?’heor? &y }l%’r B‘Fﬁpé‘refa e
solution is.,1.38. The tenperatyre of the ferric chlorjde solution is 50 C
Duri ng t nef e ﬁéqstré&eéﬂww,s asfn émeﬁgonp&et%agr@@meé%rﬁeﬁﬁﬁéhq BHHEP R
portion of the copper substrate 1, at which the first resist pattern 3 is
created figreconectadigith the conristienipest Jpost 5. In this way, it is possible to
forma connection post which penetrates through the front and back of the
copper suf@@Pphte 1. 20[ 0030] Incidentally, during the first etching
process, only a partial etching is perfornmed. In other words, the first

et ching processNeaesid e wosml aiaky side afmle\e@pgéaduﬁseﬁtﬁ/ig pkdict@Pby i on of the
copper substrate 1 at which an etching is performed. The first ‘etching is

fini shed &Wzéﬂng Y ROGTELB8Mal RihiRase S}QJet,tar}gn&oo?lP(ﬁ{de%UmitOB% Ssedt té) S

r eached.

perform a first etching procedure from the first surface side of the copper substrate. As
- shown in FIG. 1D, the thickness of a portion of the copper substrate which is exposed
from a resist pattern at the first surface side is made thinner to 30 um. The specific
15  weight of the ferric chloride solution is 1.38. The temperature of the ferric chloride
solution is 50 °C. During the first etching, an etching procedure is not performed on a
portion of the copper substrate 1, at which the first resist pattern 3 is created for forming
the connection post 5.  In this way, it is possible to form a connection post which
penetrates through the front and back of the copper substrate 1.
20 [0030]
Incidentally, during the first etching process, only a partial etching is performed.
In other words, the first etching process doés not completely dissolve and remove the
portion of the cbpper substrate 1 at which an etching is performed: The first etching is

finished when a predetermined thickness of the copper substrate 1 is reached.

25  [0031]



25[0031] 15 Next, as shown in FIG 1E, the resist pattern 3 was
peel éd of f using a 20 % aqueous sodi um hydroxide with respect to the first
surface. The tenperature of the peeling liquid is 100 C. [0032] 5Next as
shown in FIG 1F, a thernoplastic reS|n in filmform (NEX-130C,
manuf act ured by Nlppon Steel Chemical &., Ltd.) is used to forma prenold

resin | ayer perform.n sin i on. hi.ckn of the
filmwas adj ust@%" & hexp IP%éé &el?f’re?gtfﬁal%%ﬁ% VAS H?F f%“ﬁBg?&ﬁ oA hi gher
than the bottom surface of the connection post by 20 um Thus, the

t hi cknessaqusousepdipm hydraxidgavitinieppess W the fisd surgsen aflbd temenararanfshased f or
the pressing operation. The tenperature of the pressing part was set to be
100 C. Thpedisgligeidaf 10&&Uum i nsi de t he vacuum chanber was set to be 0.2
ton. The pressing tinme was 30 seconds. Under this condition, the pressing
operati on[0®B2] he thernoplastic resin in liquid formwas conducted. 15[0033]
Using a prenold resin in a filmform as described above, is effective in

maki ngs an oper afbans RS f F1e) 1 £ £flermoplastic residind§It for@N NE@YéWf ormng a
pressing operation inside a vacuum chanber, an air gap formed | nside the

resin can Qﬁuﬁ&t’uf@drb%gﬁfmﬁ @F‘erelegﬂ?&cgl"é’é‘t %E?ed% Tl &1 Pe%ao‘?cfi & AYQ! g

inside the resin 1 on € pressi n operatil on

conduct ed resininfilmfo
110£'y per ormei‘ng a pressing operatlonm The thickness of the film was adjusted so that

the resin is filled in up to a position higher than the bottom surface of the connection post
by 20 pm. Thus, the thickness is 130 um.

10 A vacuum pressurized laminated device was used for the pressing operation.
The temperature of the pressing part was set to be 100 °C. The degree of vacuum inside
the vacuum chamber was set to be 0.2 torr.  The pressing time was 30 seconds. Under
this gondition, the pressing operation of the thermoplastic resin in liquid form was
conducted.

15 [0033]

Using a premold resin in a film form, as described above, is effective in making
an operation more simplified.

In addition, by performing a pressing operation inside a vacium chamber, an air
gap formed inside the resin can be eliminated, thereby preventing the occurrence of a

. 20 void inside the resin.

[0034]

In addition, after the pressing operation was conducted on the resin in film form,
a post baking process was performed by heating at a temperature of 180 °C for sixty
minutes.

25 After the post baking process was performed on the premold resin, the resin



a post baking process was perforned by heating at a tenperature of 180 C
for sixty minutes. 25After the post baking process was perfornmed on the
prenold resin, the resin 16 covering the first surface was grinded and
renoved until the bottom surface of the connection post was exposed, as
shown in FIG 1G A buffalo rotation type grinding device was used. A

thread size af the.buffalo correspondi ng to, 80! s used. [0035] 5Next, as
shown in §9verng fie fiys Q%Wéﬁg‘ﬂ@‘fegra&gé Oyfgunt H\é‘ﬁﬁt@ﬂl %’l‘ifaf’?l%? Prst

surface. A conpound liquid of sulfurjic acid and hydrogen peroxide was used
as the hafTneetem;nagt Wagenngsedaas ghov) m&lﬁwb@ntA\baﬁgl@dmup@m@rmﬁm t he

hei ght of the connection | and becones | ower by 10um conpared to the hei ght
bef or e t hdeviceoeassedg. Aftead}izd 6f\bx bpffhloeofresndsigrtd 86@ wamsaseal: ot ect ed by
covering the first surface with a back sheet. Then, the back sheet of the
second sufdoase was renoved. Thereafter, an etching-process was perforned on
the second surface. A ferric chloride solution was used as the etching

liqui &5 The speqilil & WBLA R 1113 RICHIAE bty dBnductt onE hfiTPE! at ur e

of the etching ITquid was 50 C. A goal o Ing process 1s to forma

15 wiring er he, secon rface. er, which was exposed fromthe
second ressdl%stcg'pa'{qtcgﬁﬁ&'}ndo@@lr“?? ﬁ%ﬁglg&flﬁl zg@ﬁﬁg&o(‘g:enm@x&es%ﬁvg asaﬁ& r enoved.

[ 0037] Next, . the back sheet of the first surface was renoved. Then
as shown MiFgiebing fighid hé\ s EERAg angupisyaspomnyted 5P B hHBSHQIMRE sur f ace vas

peeled off. In this way, the 20 BGA according to the Eresent i nvention was
obt ai ned. cqroegsN land becomes lower by 10 pm compared to the height before the processing.

[0036]

10 Next, the first surface was protected by covering the first surface with a back
sheet. Then, the back sheet of the second surface was'removed. Thereafter, 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 1.32. The
temperature of the etching liquid was 50 °C. A goal of the etching process is to form a

15  wiring pattern on the second surface. Copper, which was exposed from the second
resist pattern 7 over the second surface, was dissolved and removed.

[0037]

Next, the back sheet of the first surface was removed. Then, as shown in FIG.
11, the second ?esist pattern 7 of the second surface was peeled off. In this way, the

20 BGA according to the present invention was obtained.

{003 8]-

Next, a plated layer 12 was formed by conducting a surface processing on the
metallic surface of the exposed first surface. The surface processing was conducted
using.a non-electrolytic nickel / palladium / gold plating forming method. |

25 Here, the plated layer 12 of the lead frame may be formed by using an



Next, a plated layer 12 was forned by conducting a surface processing on
the metallic surface of the exposed first surface. The surface processing
was conducted using a non-electrolytic nickel / palladium/ gold plating
form ng nethod. 25Here, the plated layer 12 of the lead frane may be forned
by using an 17 electrolytic plating m¥hod. However, when an electrolytic
pl ati ng thod is used, jt is _necessary to forma plating.electrode.in

or der tonglﬁ%bqqylcaplﬁﬁl%ﬁfnﬁ odur P?FYGTTWE%‘? an F].ﬁﬁtéorpm%glﬁp'é% frodigrieotids i s
formed, the wired region becones smaller. Hence, there is a concern that
the wiri nBecResgrpioderme aglatmgelgctrodaheprdergpsuprly e phatwgentrenior Kihng sineanpl e
S5used the non-electrolytic nickel / palladium/ gold plating formng

met hod, whiephatigetectrode isefquneds thiewedogiondectmes sogjeryi Hence, themtis ag
current. [0039] In other words, the plating layer 12 was fornmed by
conduct i ngpmeerntthe thetvadild @ag bedoasediflanltac Teedre fhé pidsan waakingkkagpiehi ng,
acid cleansing, a platinumcatalyzer 10activation procedure, a pre-dipping,
a non-gl e | AU I : s r i ating.
The T H e B 2 Pk i 7 S Ao b SRR El | 2
plating i : thi ss.of th |d plating is 0.03 um

Enpl at e @Ot??éuﬁ%%ce?%?rggggvs%ﬁ% al%l%."}g (\:A%%éeggsed as the plating liquid for
ni ckel pl ﬁ)éggg .Paul obond EP (nmanufactured by Rohm and Haas) was used as
the plati liquid for palladiumplating. Paul obond I G (manufactured by
Rohm and Haas) was used as the plating liquid for gold plating. [0040]
Next, the sem comiitrdethaplatingloygels wenleaaedby conslyatingionthetmagialit a | ead
frame using a bondi ng adhesive or a bonding tape 13. Thereafter, a wire
bondi ng wasfaz¢ apercidodahipiiatinn,cansodl etcting, cald dexmsings a platihen rhtabizeof t he

sem conductor elenent 10 and a land 4 for a wire bonding of a wiring
patteron. ddtivation procéduneiange daHine hnoh MR troBid$lAinum plating, and a

non-electrolytic gold plating. The thickness of the nickel plating is 3 um, the thickness |
of the palladium plating is 0.2 um, and the thickneés of the gold plating is 0.03 pm.
Enplate NI (manufactured by Meltex Ihc.) was used as the plating liquid for nickel
plating. Paulobond EP (manufactured by Rohm. and Haas) was used as the plating
15 liquid for palladium plating. Paulobond IG (manufactured by Rohm and Haas) was
used as the plating liquid for gold plating.
[0040]
- Next, the serﬁiconductor element 10 was bonded and mounted on top of a lead
frame using a bonding adhesive or a bonding tape 13. Thereafter, a wire bonding was
20  performed on an electrical connection terminal of the semiconductor element 10 and a
land 4 for a wire bonding of a wiring pattern; This wire bonding was performed using a
metallic fine line 8. The land 4 is placed at a predetermined portion of the wiring
pattern 6. Then, a molding was performed so as to cover the lead frame and the
semiconductor element 10. Thereafter, a cutting operation was performed on the

25  semiconductor substrate which was attached to a surface. In this way, individual



metallic fine line 8 The land 4 is placed at a predeterm ned portion of
the wWiring pattern 6. Then, a nolding was perforned so as to cover. the | ead
frame and the sem conductor elenment 10. Thereafter, a cutting operation was
performed on the 25sem conductor substrate which was attached to a surface
In this way, individual 18 semi conduc#®r substrates were obt ai ned.
Finally, as .shown s applied to each term nal of the
sem condu%%?orkdblﬁtsofF'él{sb'atesrﬁvgheOtﬁal§'8¥vger ball 16 was mounted. A sol der bunp
was formed by performng a refl ow ng process. In this way, a desired

i

seni conduct or  dEbplbe a5V oW N B, flpopasigpplied to each sgmapaiohthet o a

sem conduct or device and a nethod for manufacturing a substrate for a

seni condussmicomsluetve subshratee d Then,tatselder bl hé was miountpdex Arsplder bunpwaa
substrate for a sem conductor elenment provided with a prenold is

manuf act ufoeled bh@ekOmiitg ghéfl@bing peodesd t amisisivhacalesired $egnicatnewnt devicd and
can be processed to be |lower than the surrounding prenold resin. As a
~results thes phisiEegd resin around the connection |and serves as a wall. Wen
a solder ball was nounted, the ball did not drop fromthe | and.
Consequengjo)i a nmounting of the solder ball was able to be perforned with a
hi gh vyi el ]0042] 15A favorabl e worki ng exanpl e according to the present

invention has. b en %escr i bed. a \f;{lfi, t he dfescr [ "E)ft i on provided above
only presents an“@XRBIR BFMICH %F%éléﬁlfe %H’celtilf’ﬁ‘ 0 atHAPZal scope of
the present invention is not [imted lé%/ t he enbodi nents descri bed above.
Vari ous atubsiraie fesrissemigondactonglemant based orih nieseRgW PTkiNg Xampl, sthep t he
present invention. In other words, the present invention is not to be 20
limted tsbstaeorkiongcedanior elepreetsmm/iddd ahibagremntd is snanifactued, the t he
attached clains. | NDUSTRI AL APPLI CABI LI TY _
10 height of the bottom surface of the connection land can be processed to be lower than the
surrounding premold resin.  As a result, the premold resin around the connection land
serves as a wall. When a solder ball was mounted, the ball did not drop from the land.
Consequently, a mounting of the solder ball was able to be performed with a high yield.
[0042]
15 A favorable working example according to the present invention has been
described above. However, the description provided above only presents an example of
the present invention. The technical scope of the present invention is not limited by the
embodiments described above. Varidus alterations may be made without deviating from

the gist of the present invention. In other words, the present invention is not to be

20  limited to the working example presented above, and is limited by the attached claims.

INDUSTRIAL APPLICABILITY
[0043]
According to the present invention, when a substrate for a semiconductor

25  element provided with a premold is manufactured, the height of the bottom surface of the



[ 0043] According to the present invention, when a substrate for a

sem conductor 19 connection | and can be processed to be |ower than the
surrounding prenold resin. As a result, the prenold resin around the
connection |land serves as a wall. Thus, it is possible to nmount a sol der
ball with a high yield w thout the bal 19dropping froma | and when the
sol der ball is, mounted. DESCRI PTI ON.OF REFERENCE NUMERALS [0044] 1Copper
Subst r at eCOPREHBS'aRE PN REPTRERSPES to Pedev FrdhaRbgisyrroyndingpremel disinFo ASW r e

Bondi ng 5Connecti on Post 6Wring Pattern 7Second Resist. Pattern 158Metallic
Fi ne Li neresult, the premold resin around the connection land serves as a wall. Thus, it is

possible to mount a solder ball with a high yield without the ball dropping from a land

when the solder ball is mounted.

5
DESCRIPTION OF REFERENCE NUMERALS

[0044] |
1 Copper Substrate
2 Photosensitive Resist

10 3 First Resist Pattern
4 Land For Wire Bonding
5 Connection Post
6 Win’ng Pattern
7 Second Resist Pattern

15 8 Metallic Fine Line
10 Semiconductor Element
11 Premold Resin Layer

12 Plated Layer
13 Bonding Adhesive Or Bonding Tape

20 16 Solder Ball

21 Flat Part Of Lead Frame
22 Semiconductor Element
23 Lead

24 Metal Wire

25 25 Resin For Premolding



10Sem conductor El enent 11Prenpld Resin Layer 12P| ated Layer 13Bondi ng
Adhesi ve Or Bondi ng Tape 2016Sol der Ball 21Flat Part O Lead Frane
22Sem conductor El ement 23Lead 24Metal Wre 25 25Resin For Prenvol ding
26Extraction El ectrode 27Hol di ng Mat er|2al 28Fi xi ng Resin O Fixing Tape

29Back Surface O Lead Frane
26 Extractlon Electrode

27 Holding Material
- 28 Fixing Resin Or Fixing Tape

29 Back Surface Of Lead Frame



21 CLAIMS 1. A manufacturing nethod of a substrate for a sem conduct or

el ement, the manufacturing method conprising the steps of: 5providing a
first photosensitive resin layer on a first surface of a netal plate;

provi ding a second photosensitive resin |ayer on a second surface different
fromthe first surface of the netal plate; formng a first etching
mask for form ng a connection post on the first surface of the netal plate
by sel ectively perform ng an exposur@LﬁHw§he first photosensitive resin

10l ayer according to a first pattern, and by devel oping the first

phot osensitive resin layer, the first etching mask ‘conprising the first
phot osensitive resin | ayer which was devel oped; formng a second

et chi ng mask f oA nianfic@ing méthoédef Ppaibbedts farn dehtcadacotclemehngr of the
netal plate by selectively perform ng an exposure to the second

15phot osepghbtMarih€Hethdddbaipridmehdilss §f0 a second pattern, and by
devel opi ng the second photosensitive resin |ayer, the second etching mask

conprising the &39@%@&&{ gio%aéehgipvgrersﬁﬁag%'o%yae %"%frfr%%g ém%?aggira rfeggd;

after the first® etchi ma an he seco etchin Sk are

formng the connec%ion 0st @frtgrninglan etching fro t&%ﬁfir t surface
to a mdway of RRGIHEaFecondpigtosensitive resn layqrioniassonqd surigeedifierent Boph o 4
portion of .the first surface where the connection post does not exist;

pr ocessi niedBstishepcerfifhs mistal gRte ne connecti on post of the first surface is
| ower than a height of the prenold resin surrounding the connection post;
and _ forming a first etching mask for forming a connection post on the first surface of

the metal plate By selectively performing an exposure to the first photosensitive resin
10 layer according to a first pattern, and by developing the first photosensitive resin layer,
the first etching mask comprising Fhe first photosensitive resin layer which waé
developed;
forming a second etching mask for forming a wiring pattern on the second
surface of the metal plafe by selectively performing an exposure to the second
15 - photosensitive resin layer according to a second pattern,. and by developing the sec;md
photosensitive resin layer, thé second etching mask comprising theé second photosensi_tive
resin .layer which .was deVeloped; |
after the first etching mask and-the second etching mask are formed, forming the
connection post by performing an etching from the first surface to a midway of the metal
. 20 plate;
filling in a premold resin to a porfion of the first surface where the connection
post does not exist;
processing so that a height of the connection post of the first surface is lower
than a height of the premold resin surrounding the ;:onnection post; and

25 forming the wiring pattern by performing an etching on the second surface.



25formng the wiring pattern by performng an etching on the second
surface. 22 2.The manufacturing nethod of a substrate for a sem conduct or
el enent according to claim1l, wherein the step of filling in the prenold
resin to the portion of the first surface where the connection post does
not exist conprises the steps of: 5immd2sing the first surface entirely
with the prenold resin; and after the first surface is i mrersed
entirely with the prenold resin, evenly renoving the prenold resin in a

t hi ckness direction so that a bottom surface of the connection post is
exposed. 20 3. Thee marufpeiuting mgthodwi hsubwfatefos alsemicandudtarclemed acawdidgct or
el ement according to either one of claiml or 2, wherein the step of
processi n@ daint hatherdie tiedtghéf filing hethe prsiesit iresin foht poftiohldd thd fist sur face
is lower than the height of the prenold resin surrounding the connection

post, is getdewnest By chlcttgt F8u 8es nbedxift Ststistaine sfept ot Seni conduct or

el enent, the substrate conprising: a connection post at a first surface of

a mataé pl ate; immersing tie msé Bic tﬁr_%fﬂv th%p%grﬁglﬁq'eéﬂ;rgn%ce different from
FIIg al plate; “an ap

the first surface o he ne renold resin

filled in a portion of the.first surfac er. he connection post 20does
not exist, Wner%éeﬁ%e firs surfage jsdmppRrsese IH%Q%ﬁﬁE%PWeHWT‘SEFé{H’ EYhthe fir st
surface is |l ower than a height of the prenold resin surroundi n% t he
connect i offpY&RE the ppremaqle sgsithinga thigkness direptiampubetcry baiear airfece of the

connection post is exposed.

10 3. The manufacturing method of a substrate for a semiconductor element according
to either one of claim 1 or 2, wherein the step of processing so that the height of the
connection post of the first surface is lower than the height of the premold resin

surrounding the connection post, is performed by half-etching.

15 4 A substrate for a semiconductor element, the substrate cbmprising:
a connection post at a first surféce of a metal plate;
a wiring pattern at a second surface different from the first surface of the metal
plate; and
a premold resin filled in a portion of the first surface wheré the connection post
20  does not exist, wherein
a height of the connection post of the first surface is lower than a height of the

premold resin surrounding the connection post.

5. A substrate for a semiconductor wherein;

25 - asemiconductor element is mounted on the substrate for a semiconductor



25a semi conductor elenent is mounted on the substrate for a sem conductor
23 elenment according to claim4; and t he sem conduct or el enent and
the substrate for a sem conductor elenent are electrically connected by a

wi re bondi ng.
: 23
element according to claim 4; and

the semiconductor element and the substrate for a semiconductor element are

electrically connected by a wire bonding.



