1 DESCRIPTION 111111121111111111111 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 semtendﬂctOr el enent .
The sem conductor elenent is nounted on the substrate. articular, the
present invention 10 relates to a net hod for manufacturi n/Ml{

which is shaped as a |l ead frane. ‘&f @{*@’S@%{)' nvention al m’mmmwmﬂlo a
sem conduct or device using the su ? ed as a-1-ead.frangso.

present application clains priority from Japanese Patent Application No.
2009- 064231, filed March 17, 2009, the content of which is incorporated

herein by 15reference. BACKGROUND ART [ 0002] Various types of

seni conduct oMEIIRGRMAR MANUZA GRMRING SURSS R AT FORMBENMHeONDRE; TQR e
manuf actured by a wafer process. These sem conductor el enents have a
ELEMENT, AND SEMICONDUCTOR DEVICE

TECHNICAL FIELD:
[0001]
The present invention relates to a substrate for a semiconductor element. The
semiconductor element is mounted on the subsﬁate. In particular, the present invention
10  relates to a method for manufacturing a substrate which is shaped as a lead frame. The
present invention also relates to a semiconductor deviee using the substrate shaped as a
lead frame.
The present application claims priority from Japanese Patent Application No.
2009-064231, filed Mareh 17,2009, 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 v;/afer process. These semiconductor elements have a
20  terminal for electrical connection. The magnitude of the pitch of the terminal for
electrical connection is different from the_magﬁitude of the pitch of the connection part at
a print substrate side by approximately 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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20ter,m nal for electrical connection. The nmagnitude of the pitch of the
termnal for electrical connection is different fromthe magnitude of the
pitch of the connection part at a print substrate side by approximtely
several “to several hundred tines. A semi conductor elenment is attached to
the connection part at the print substréate side. Therefore, when the

sem conductor, el.enent i,s. abodjto tC{ be connected with the print 25substrate,
an intern‘é%‘leglaﬂ} BifReSeR IS Uped ©F BLER SO nount i ng a seni conduct or
element) 11111111111211211211211112111121111111111 *@00002* 2 call-ed an

"interposer” i sl Rfs¥gusduEor elsmeniiy pumgsd. on one sidepfdhis BHeREtGucLOr el enent
is mounted on one side of this interposer. A connection with the print
subst r at ecangectigevish therpoinhsybsgratefinmedoat anofhsr syfese ar a ptriphesaloditfst rat e. The
interposer includes a netallic lead frane in the interior or at a front 5

surface. Absgitect Theterpoeniehidesa alvadilielead $rameuh etk ibyeribher dtedfodir ane. I n
this way, the pitch of an external connection termnal is expanded. The

external  GRRRECt ARRILAIH] Aidhe R Chafnd AYIGEHIYIhMAD b€, P s wipsHd at e.
[ 0003] FIGS. 2A - 2C are schematic diagrams showi ng a structure of

an i nter p@%@;ofjaﬁ AR cBnddch rﬁ@ﬁﬂﬂlaﬂsaekpyfﬁ%a.' e?ﬂ%&tﬁ@%%o%?ﬁct%&%&igwi chis

an exanpl a conventional 1 nterposer , a flat
part 15 of | ead frame .i.s,. provi d%d t a central part of a lead frane. The
| ead frarr@a‘{él‘%S ar‘i?flﬁa?iloar“(%ﬁﬂpynﬁu Si®fer al uni num or copper. A

sem conductor_ elenent 16 is mounted on the flat part 15 of the |ead frane.
A lead 170983 th a wi de pitch is placed at an outer peripheral part of the
| ead frame. A wire bonding nethod is used to connect the lead 17 and the
termnal for elH§S. 2dat 2Ceressbematic ditigrame skewing arstiuctuor ofeinantemosdis.  The

wi re bondi ng nmethod uses a nmetal wire 18 such as an Au line and the |iKke.
As shwn idindh QFN@uadIFlavedralehd) thp & Bad filatie, hichaslgn alaniplé oN@l stage by
performing a nolding process with a nolding resin 19. 20Incidentally, a

hol di ng n@Rehdinalihtgpep in FIGS. 2A and 2B is used to hold a

As shown in FIG. 2A, a flat part 15 of a lead frame is provided at a central part
of; alead 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

15  with a wide pitch is placed at an outer periphéral part of the lead frame. A wire bonding
method is used to connect the lead 17 and the terminal for electrical connection of the
semiconductor element 16. The wire bonding method uses a metal wire 18 such as an
Au line and the like. As shown in FIG. 2B, an overall integration is made ata final
stage by performing a molding process with a molding resin 19.

20 Incidentally, a holding material 21 shown in FIGS. 2A and 2B is used to hold a
lead frame. The holding material 21 is removed as shown in FIG. 2C, after a molding is
performed with the molding resin 19.

[0004]
However, according to the interposer shown in FIGS. 2A — 2C, an electrical

25  connection can be made only at an outer peripheral part of the semiconductor element 16



lead.frame. The holding material 21 is renoved as shown in FLG 2C, after a
nmol ding is-performed with the nolding resin 19. [0004] However, according
to the interposer shown in FIGS. 2A- 2C, an electrical 3 and an outer

peri pheral part of the lead frame. Therefore, there was a problemin that
the interposer is not suitable for a séhiconductor el ement having a | arge

nunber of term als e se uct el ement. .has mal
nunber  of HERT S rippHal BBt 1'3H FE nodn CRReRrs S Qe v B ¢ he
|nterposer i,.s conducted by attaching %||IC pin on an extraction

el ect r odeths@ntsEPogsy 1HpeteitpRle .fc;tﬂ?eﬁemw P?tob? Rt hayingralgegsnunher oher nor e,
when the sem conductor elenent has a | arge nunber of termnals, a BGA (Bal
Gid Arratgyminglsused. According to the BGA, a solder ball is positioned in
an array l1lOpattern at an external connection term nal at an outer

peri pher ajoopsft of the interposer. According to a sem conduct or

el ement having a snmall area and a | arge nunber of termmnals, it is

difficult to COM%ﬁEh@seﬁhé&ﬁu%ﬁéleﬁ@nﬂws%rsﬁﬁﬁ%ﬁnﬂﬁﬁopt@hﬁ{mgﬁethkayer of
wiring layer. Therefore, a procedure is often conducted to i ncrease the

number of M ELAG BAY fen thgthtdsgpatbég ]tuﬁ‘dethe %t@@%?e?% c%nd'il&reﬁ"Bllﬂ aﬁ%&ﬁxﬂ 49 a

pIurallty of wring conn Ion term

seni conduct or.. el.ement avin area and of term nals,
s of ten PSS oplapngnﬁé{}?%mn%éﬁnrfagﬂ 2y S bsrALG Y (Y EHeRYSeby bel ng
placed in_an array form Therefore, a flip chip connection nmethod is often
used. AccBudiengorcs WhEp dhersemycanpgor e preritias A 1rae ReEberf tamialnag BE€Annect i on

(Ball Grid Array) is used. According to the BGA, a solder bgll is positioned in an array
10  pattern at an external connection terminal at an outer peripheral part of the interposer.

According to a semiconductor element having a small area and a large number
of terminals, it is difficult to convert a pitch when an interposer has only one layer of
wiring layer. Therefore, a procedure is often conducted to increase the numbér of
wiring layer included in the interposer, thereby stacking a plurality of wiring layers.

15 [0006]

A connection terminal of a semiconductor element, having a small area and a
large number of terminals, is oﬁe_ri formed at a bottom surface of the semiconductor -
element by being placed in an array form. Therefore, a flip chip connection method is
often used. According to this flip chip connection method, an external connection

20  terminal at an interposer side is placed in an array form which is the same as a
connection terminal of a semiconductor element. Furthermore, according to thié flip
chip connection method, a minimal amount of solder ball is used to connect the
interposer and the print substrate. The wiring inside the interposer is created by
forming a hole from an upper part in a perpendicular direqfion with a drill or a laser and

25 the like, forming a metallic plating inside the hole, and thereby creating electrical



20termnal at an interposer side is placed in an array formWich is the
sane as a connection termnal of a sem conductor el enent. Furthernore,
according to this flip chip connection nmethod, a mninmal anount of sol der
ball is used to connect the interposer and the print substrate. The wiring
inside the interposer is created by foréing a hole froman upper part in a
perpendicul ar direction wwth a drill or a |aser and 25the |like, formng a
metal lic ﬁf’%‘{ ‘Hy'ty ﬁgtlwggn{ SIPRE W lawer layas e piceardiagitman uitespeser cal 4
conductivity between the upper and | ower |ayers. According to an interposer
conf i gur eqoRfEaEediagegrding torthis mesherb dhe pited ofithecdxterhaltdvenestive teralina amayest | on
termnal nmay be made small to approximtely 150 to 200 m As a result, it

i s possi bimade smali¢o egsexitdaeciy UHder 200f ure ONAS atrésdlt, 1t & postidlesto idrOMBYIRS . t he
reliability and stability of the connection are reduced. Thus, the above
confi gur ahi@Berd & dQhectivh ta@Rligid or nounting on a vehicle, which requires a
hi gh degree of reliability. [0007] Several types of interposers have been
desi gned. The i 1 interposer and the_structure of
t he in?erposerng%gkg?#?gﬁgg?ﬁgﬁgﬁggég#éﬂ@&ﬁgﬁm¥ﬁf@Wb@§é?ﬂF9&cgﬂppg ed so
that ceramgc is Hsed.in. the s cture of a portion holding the |ead frane
part. Anoffer © 9%%“ Tgton ’r‘?tné)ff)%éété fltogn@BﬂtFr?%?fF%He}E‘blet‘ﬁ]é‘Fh feinssaBighat eri al  of
the inter ose%ﬂ%s_%g,organic substance such as P-BGA (Plastic Ball Gid
Array), Cgﬁﬂf ’ﬁh? li%e "Package), or LGA (Land Grid Array). These
interposers are utilized as appropriate 15according to actual use and

requi red E¥9Fi gurati ons. As the size of semconductor el enents
become smaller, as the nunber of pins increases, and/or as the speed of the

seni conduct or eSeveedl tgpes OE rRapOSrs iRl beENTBAEMear CTHRARRMI £428 tb BleglepOSEr s
descri bed above. For exanple, a fine pitching and an adjustnment to high

speedi (51 graliftcioseTdhe SThfurbbf HRIMEoSkaSditRrdh IS SATRplelat Ne S1 26 20
of the pitch of the connection part connecting wth the Sem conduct or

R S e U ey U D
| nci dont al°Fg FPRQRI o4 p ek iYPF Of eRoss e mAMSA LD he fhsrhasamatasiabofber ti ng
25 conponent. As a representative exanple, the lead frame is formed by
appl yi ng Wferposer 1s 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
15 accorciing to actual use and required configurations.
As the size of semiconductor elements become smaller, as the number of pins
increases, and/or as thé speed of the semiconductor elements increases, adjustments are
made by the interposeré described above. For example, a fine pitching and an
adjustment to high speed signals are made. Fine pitching refers to a decrease in the size
20  ofthe pitch of the connection part connecting with the semiconductor element. 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 100 pm.
[0008]

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

25  component. As a representative example, the lead frame is formed by applying an



5 etching process on a thin netallic plate. It is preferable that the

t hi ckness of the netal plate be equal to approximtely 120 m so that the
etching process may be perforned with stability, and so that an appropriate
handling is nade in the procedures after the etching process. Furthernore,
a certain level of thickness and a IandSarea is required for 5the netallic

I i bute t d t t t st |ng hevmre
bondi ng. pfonegrocess b i BerHT bRl e Too AErtErBRdT R EoHePab R ToA |

necessary that the thickness of the metallic plate for the |ead frarre be at
| east appPl3ss Measplto ppproximately @&Hmﬁptth%ﬂhﬁﬁt@hmg Arachsssnasakeperigrmgd an
etching processing is perfornmed fromboth 10sides of the netallic plate, it
i s bel i eveithtstehility,red o tha anhppropridte hendibng ibmade i thie pestetwrespferake mat el y

- 120 pm while the width of the lead line may be minimzed to approxinately

60 gm [ OeWRingdhsdeber Rurthbingdte) Scdrfait level WrithigkrtsPaRICLRAd @feai®itdhied fori Ng an
interposer, it is 1lbnecessary to discard the hol ding materl aI as shown in

FIG 2€  Hiretsliis /e id @SRt AHe deSudi€ SALARD raAGinest Whe Of
Pan e RipCugt

materi al costs and "processing costs. Therefore, g pr ocedure is
bel i eved dl\/gﬂm}:ggsan increase in costs. An expl anation | n this regard is
provi ded &T sing FIGS. 2A - 2C. [0010] 20The lead frame is attached to

t he hol ding materi.al .21 ma e. of . pol d tape. A sem conductaor el enent 16
is fixed tg a f fakin ’QF%C%‘ {iong Hﬁo Féfégﬂer%t%ﬂd\ﬁ RIFeRaR RAtHYe Hugnesoef a

fixing t aﬁle metallic plate for the lead frame be at least approximately 100 to 120 pum.
Furthermore, in this case, when an etching processing is performed from both
10 sides of the metallic plate, it is believed that the pitch of the lead may be minimized to
approximately 120 pm, while the width of the lead line may be minimized to -
approximately 60 pum.
[0009]
Another problem is that, during a process of manufacturing an interposer, it is
15 necessary to discard the holding material, as shown in FIG. 2C. This discarding
procedure is regarded as a waste in terms of material costs and proéessing costs.
Therefore, the discayding procedure is believed to lead to an increase in costs. An
exblanation in this regard is provided below using FIGS. 2A - 2C.
[0010]
20 The lead frame is attached to the holding material 21 made of polyimid tape. A
semiconductor element 16 is fixed to a flat part 15 of the lead frame with a fixing resin or
a fixing tape 22.
Thereafter, a wire bonding is performed. According to the transfer mold.
method, a plurality of chips, i.e., the semiconductor element 16, are integrally molded by

25  the molding resin 19.



Thereafter, a wire bonding is perfornmed. According to the transfer nold

method, a plurality of chips, i.e., the sem conductor elenent 16, are

integrally nol ded by 25the nolding resin 19. 6 Thereafter, an

external processing is performed. A cutting is nade so that each |nt er poser

becones i ndependent. [0011] ‘Wien a backb surface of the lead franme becones a

connection surfﬁﬁ nnecting 5with a strate, it IS necessary to
?{53

;
prevent the nol S R i ‘I‘r%%e\ﬁﬁlﬁ%gﬁpr? OEP no QUGBS Aemedose thatsachal
surface of a back surface of the lead frane and sticking to the connection
term nal HUFPAYT hesamssdndepredaat.ore, the hol ding material 21 has been
necessary in a process nanufacturing an interposer. However, in
the end, tMdlholding material 21 is unnecessary. Thus, after a 10 nol ding
procedure is perfornmed, it is necessary to renove the holding nmaterial 21

and discard it. wmhaaaela@k&fdceoafhel195&ﬂaﬁ@be@n&@%te%nné&i%%hrface conned?ﬂgent
docunent 1 shows an exanple of a substrate for a sem conductor el erren

shapeds as wahl 88t biRiEee, ith h@ne%@%%gf}r 1 eJ f th@ n?cﬁﬁhg%@ﬁ'% ?Irome‘l"/ﬁdggglf of a

structured so that 15 a preno ayer 'S supportl ng

wWrin I X
provi gl nggrarug{ijg Wecn l?{e%an agge)ur{’?agonéué Sué a@?@% i%ﬁc(ﬁmé T’\?ieséw%’ﬁ‘g Br obl ens
descri bed _above, .all ows e .for ion wiring with an extrenmely snall
pitch (i. fhe connggtipp %Hugﬁg n?qt'l nﬁleﬁ%f’fﬂﬂ he bé’llf%g Bategial? | Baghesai ng
processing in a stable manner, and is cost- ef fecti ve. 20[ 0013]
Her ei naf t B‘FCCSS&WWQ%SEﬁ@@P%@@lngﬂnP@t@merDocurrent 1, of manufacturing a
substrate for a sem conductor elenent in the formof a lead frame is
descri bed. For Brwaydren the erek itethodding erarerfab? 1 isammeog@say.c oTeG hft@k post s
created on a first surface of a copper netallic plate. A resist pattern for
formny amedingigropédurelsper®rmed, it is necessary to remove the holding material 21 and

discard it. This leads to an increase in costs.

[0012]

N

Patent document 1 shows an example of a substrate for a semiconductor element
shaped as a lead frame. The substrate for a semiconductor element is structured so that
15 apremold resin layer is a supporting body of a wiring. In this way, Pat(;nt Document 1
shows an example of a method providing a substrate for a semiconductor element which
solves the problems described above, allows the formation of a wiring with an extremely
small pitch (i.e., a wiring with an ultrafine pitch), enables a wire bonding pro.cessing ina
stable manner, and is cost-effective. |
20  [0013]
Hereinafter, a method, disclosed in Patent Document 1, of manufacturing a
substrate for a semiconductor element in the form of a lead frame is described.
For example, a resist pattern for forming a connection post is created on a first
surface of a copper metallic plate. A resist pattern for forming a wiring pattern is

25 - created on a second surface of the copper metallic plate. An etching procedure is



25created on a second surface of the copper netallic plate. An etching
procedure ts 7 conducted on the netallic plate fromabove the first
surface to a desired thickness. Thereafter, a prenold resin is applied to
the first surface, thereby formng a prennld | ayer. Then, an etching
procedure is conducted fromthe second‘%urface awring is fornmed, and

finally, th |st on both si ed off. 5Agcor to the

Subat r at e e 0B hTBRAiriRte SRBN R e WL RBEAHR S ieadd

manuf actured as descri bed above, when the thickness of the netal i s made as
thin as pSBFFHIcE & premoldsigsin ineppiisddn the fstrariaee thaepyplosness: premeklayel e, an
et ching procedure can be perfornmed in a stable nmanner because the prenold
resin i s dbe¢n, ag ewbing rsoqedore is ngndvotbd. frdau tehvecorsl rfasé, aoeirinp és fooaed,anidng of
an ultrasonic wave energy is small, the wire bonding 10characteristics are

superi or ffalWetHe.redist oadidict 108k ars pegled affhol di ng material such as a polyimd
tape is not used, it is possible to reduce the cost used for the hol ding

materiql . [ Pri ofcQrdinkes HER0bdtrakd i%rr & RLm R AR élerﬁgﬁ 1 e BE3F £ MagDocunent
1] Japanese Unexam ned Patent Application, First |cat|on No. H10-223828

D SCLOSURFEer rh%%rg(}l %Pés%gl)g otv% \9 l thglglescrtk\tg rll%lngnn%s £0015]

However el1s a I’Ob emin e tec CUI’TEI’]t

1. Accordin t he .t echnol ogy escrlbed in Paten Docu nt 1, potting
method | saAsHo! C&O&ABY@%\WE&CE I FREPIPRESS 1Y PoblE, 8 SLBmePTacedicaBe of a

metallic plate which has been etched halfway in a thickness direction.
However, Phperfqramed depsiablel mgnngr beqages the preold resin is acting as a supporting body.

Furthermore, since the scattering of an ultrasonic wave energy is small, the wi;e bonding
10 characteristics are superior as §vell. In addition, since a holding material such as a
polyimid tape is not used, it is possible to reduce the cost used for the holding material.
[Prior Art Document].
[Patent Document]
[0014]
15 [Patent Document 1] Japanese Unexamined Patent Application, First Publication

No. H10-223828

DISCLOSURE OF INVENTION
[Problems to be Solved by the Invention]
20 - [0015]
However, there is a problem in the technology described in Patent Document 1.
According to the techhology described in Patent Document 1, a potting method is used to ‘
apply a premold resin in a liquid state to a surface of a metallic plate which has been
etched halfway in a thickness direction. However, this is technically difficult. The

25  thickness of the film that is applied must be thick enough to provide the necesséry



25t hi.ckness of the filmthat is applied nust be thick enough to provide the
necessary "8 rigidity to the lead frane. At the sane tine, the bottom
surface of the connection post must be conpl etely exposed. A concrete
solution for applying a resin while controlling the thickness is, for
exanple, a nmethod in which a syringe artd the like is used to pour resin

into one poi.nt . of 5a ttom pf.an_applie urface.. an it until the resin
bor eat esHEHLY KBNS o UnF Pl Bmes s PRROATREr B o nesl .
certain degree of viscosity. As a result, it may require too nmuch tine for
the prenom@sthesomplgelysxpesstie the entire applied surface. This is
problematic in ternms of productivity. [0016] 10ln addition, the prenold
resin may becond cepdreteiselation fer applyinga wsinewhide esintrollinfgdbe thidkmessos. foAs a
result, the prenold resin mght cluster in a narrow region. In this case,
even if té&anglgunhetbdd prehiohd syasgaaridihe likas dsad tsgair rsisimed dne pdigt dfei ght

m ght becone |arge, thereby causing a faulty condition. A different faulty

condi t§ 0N, Bb@dHh 0P & Hpl i uiried Bl WaR ubtiGE RGiPRRIne8ds fHe eﬁtii’&i;?h&d hi gher
than the height of the connection post. 15In addition, a soluftion may be

devi sed Dr3LnOLBRc AP IRALI A A3 Ao ARRRGTARALLNE WdEeadnd DY

providing a pluralit usion points at the bottom e applied
surface. However, the viscosity of t repold resin is high. As a result,
Var i ous 1AV FSRus A FEhEOR ghhe Gesrtild rBbt RBERERE AT FeARESRER o res n
noves froma certain infusion point to another |ocation, string m ght be
formed frShsihpredblepatis intepmg of BOAUCtiVARYd t he string might stick to the
bottom surface of the connection post. As another exanple, since the
premol d rB¥ile] moves al ong the applied surface, bubbles night be fornmed in
the prenold resin. [0017] The present invention is made
accorih ng to thia qadnivhenie piaseld irbwid mal deeom sphEhus , dut hetheregizen of burdaet i on
provi des a sem conductor device and a nethod for

tension. 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 become

large, thereby causing a faulty condition. A different faulty condition might occur due

to the resin being aplﬁlied to a height higher than the height of the connection post.

15 In addition, a solution may be devised by using an equipment such as a

dispenser and the like, and by providing a plurality of infusion points at the bottom of the

applied surface. However, the viscosity of the premold resin is high. As aresult,

various faulty conditions might occur. For example, while the premold resin moves

from a certain infusion point to another location, string might be formed from this

20  premold resin, and the string might stick to the bottom surface of the connection post.

As another example, since the premold resin moves along the applied surface, bubbles

might be formed in the premold resin.

[0017]

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

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



9 manufacturing a substrate for a sem conductor elenent, which allows a
prenold resin to be easily applied for an appropriate thickness during a
process of manufacturing a substrate for a sem conductor el enent shaped
like a lead frame provided with a prenold using resinin aliquid form
.[Means for Solving the Problems] [0018]% A manufacturing method of a

substrate_for sem conduct or el enent according o apn aspect of the present
i nventio nmiaﬂ'éﬁagib'ggg 4 SH]&%??%%T §F%‘Bf°05&%?rcﬁ?ﬂﬁe'§?%%‘f’h &Hﬂw%lg REH NG 1554 e r n
formati on step. The nmasking step includes the steps of providing a first
10phot oseR&Fastly 8Pplas feT pogropriate thickness dusineagroesss af menefctyring 8;  provi di ng
a second photosensitive resin |layer at a second surface of the netal plate
di f f er ent substatetforea $emisondsigtor aleerent sirapedbikaa fdad ditametprbivided withla pr@noltior mi ng
a connection post on the first surface of the netal plate by selectively

per f or m ngsiagresipiasUigid foriahe first photosensitive resin |ayer according to
a first pattern, and by devel oping the first photosensitive resin |ayer,

15the §i r p1eslsGhi S€viiRBSke PRBIdAE NY the first photosensitive resin |ayer
whi ch was devel oped; and formng a second etching mask for formng a wiring

post on tp@1§ cond surface of the netal plate by selectively perform ng an
exposure to the second photosensitive resin |ayer according to a second

pattern, and by,devel.oping th econ hot.osensitive resin |ayer, the
second et chi ng W“kﬂ‘f&rﬁ& ’ﬂﬁtﬁ?igfc%ﬂ’g’é&@e PR S FNdurtpr clementagearding whi ch
was 20devel oped. The nol ding step includes the steps of: after the nmasking
step, for i9i3@sperd of tisrsesenbinveson ingludesrd maskingstem agnddinggtepnandhe fir st
surface of the netal. plate froma first surface side to a m dway of the
met al pl aweinggppiesn fogmatiqr gtew| dlreanaskingstép muluded the Biepoof previdingsd fisur f ace
of the nmetal plate which underwent the etching on the first surface; and
formry aphwiesensitlve RSinlayeruen iy se@hdebiffarhatgl flie; poeimih §Rshd in 1iquid

form bei ng 25applied. The wiring pattern formation step includes a step of
form ng anmitbdeRdltiP@tdsr1ByerhPa second surface of the metal plate different from the first

surface; 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

layer according to a first pattern, and by dleveloping the first photosensitive resin layer,

15 the first etching mask including the first photosensitive resin layer which was developed;
and forming a second etching mask for forming a wiring post on the second surface of
the metal plate 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 etching mask including the second photosensitive resin layer which was

20  developed. The molding step includes the steps of: after the masking step, form.ing the
connection post by performing an etching on the first surface of the metal plate from a
ﬁfst surface side to a midway of the metal plate; applying a premold resin in liquid form
to the first surface of the metal plate which underwent the etching on the first surface;

and forming a premold resin layer by solidifying the premold resin in liquid form being

25 applied. The wiring pattern formation step includes a step of forming a wiring pattern



by perform ng an etching on the second surface of the netal plate froma
second surface side. [0019] The manufacturing nethod of a
substrate for a sem conductor el enment nay be 5configured as follows: the
prenold resin in liquid formis applied in a vacuum chanber. [0020]

The manufacturing nmethod of a substraté0for a sem conductor el ement may be

configured as fol.lows: the prenold resin in. liquid formis applied up to a
b cknessHBRTHLNERT Pt sRIEF ond Fotfite oL e ek RHE 5o 2 sRBpb esrges

The manufacturing nmethod of a substrate for a sem conductor el enent may be
configureﬂdés follows: the first etching mask and the second etchi ng mask
are peeled off after the nolding step and the wiring pattern fornmati on step
are conpl EX0d8] [0022] 15The manufacturing nethod of a substrate for a

sem conductor elenment may be configured as follows: the first etching mask

and the second Ehchangacmshg ethodefhsdbsfate RF b EmidaduBRrdidgent il RN t he
wring pattern formation step are conpleted. [0023] A substrate for a

sem condugdiiHpuRldeRBdlios G flefS1d Rsifin A§RAThP s ﬁecp{n%%hu\é%gfﬁﬁgﬁ ion

includes a netal plate including a first surface and a second surtace

different fppgm the first surface; a connection post placed at the first

surface o# t netal plate; a wiring pattern placed at the second surface
r wherein a prenold resin is

i11ed in a por DRSS B ERE 05 A RUEHT IR Opd ST PO I FERmt S dce does
not exist. 25[0024]

configured as follows: the premold resin in liquid form is applied up to a thickness not

higher than a height of the connection post.

10 [0021]

The manufacturing method of a substrate for a semiconductor element may be
configured as follows: the first etching mask and the second etching mask are peeled off
after the molding step and the wiring pattern formation step are completed.

[0022]

15 The manufacturing method of a substrate for a semiconductor element may be
configured as follows: the first etching mask and the second etching mask are peeled off
after the molding step and the wiring pattern formation step are completed.

[0023]

A substrate for a semiconductor element according to an aspect of the present

20 invention includes a metal plate including a first surface and a second surface different
from the first surface; a connection post placed at the first surface of the metal plate; a
wiri_ng pattern piaced at the second surface of the metal plat.e; and a premold resin layer
wherein a premold resin is filled in a portion at which the connection post of the first

surface does not exist.

25 [0024]



11 A.substrate for a sem conductor according to an aspect of the present
invention ts configured so that a sem conductor elenent is nmounted on the
substrate for a sem conductor el enment descri-bed above; and the

sem conductor elenment and the substrate for a sem conductor elenent are
electrically connected by a wire bondi A§. 5[0025] The substrate for a

sem conduct or el enent be configured gs foll ows: ei ght of the prenold
resin layer is ﬁ&?bsrﬁabﬁiq@%la?ﬂﬁ‘r‘foﬁéwg(?r@ﬁ‘forg’fngttﬂén éﬁ??ﬁ%‘gﬁtp%ﬁ‘geﬁ%fl?vem@‘?m

The substrate for a sem conductor may be configured as follows: a height of
t he 10pr elfsoafigesd so thay @ pemisopdictasiclfmeant isapunicthen distsubstrathidr eonnect i on
post. EFFECTS OF THE | NVENTI ON [ 0027] According to the present invention,
when a sussticenducknalzetnt dédseribed abmsle;fandrtiee dbpcandudied eleirteht andathenol d i s
manuf actured, it is possible to prevent the height of the prenold resin in

l'i qui d fosubstratefolaeicngcdtidyber elehiefit drbelddeicghy céinetie bgAEEbor@ngd oSt ,
wi t hout bubbl es being included in the resin and in an easy manner. [0028]

Thi s hei glyoaef the premold resin is advantageous in that there is an
adequat e ' '

The substrate for a semiconductor element may be configured as follows: a
height of the preméld resin layer is not higher than a height of the connection post.
[0026]

The substrate for a semiconductor may be configured as follows: a height of the

10 premold resin layer is not higher than a height of the connection post.

EFFECTS OF THE INVENTION
.[0627]
According to the present invention, when a substrate shaped like a lead frame
15  provided with a premold is manufactured, it is possible to preveﬁt the height of the
premold resin in liquid form from being higher than the height of the connection post,
without bubbles being included in the resin and in an easy manner.
[0028]
This height of the premold resin is advantageoﬁs in that there is an adequate
20 amount of rigidity as a supporting body of the substrate shaped like a lead frame, and that
“the connection post can be easily.exposed. Therefore, a high degree of reliability and a
high degree of joint strength may be obtained in addition to having an adequate amount

of mechanical strength and forming an electrical connection.

25 . BRIEF DESCRIPTION OF THE DRAWINGS



20anpount of rigi-dity as a supporting body of the substrate shaped like a
| ead frame; and that the connection post can be easily exposed. Therefore,
a high degree of reliability and a high degree of joint strength may be
obtained in addition to having an adequate amount of mechanical strength
and forming an el ectrical connection. 1322 [0029] FIG 1Ais a
descripti t/q% % ew schematically showi ng a process for manufacturing a
substrate 3 a sem conductor el enent shaped like a |l ead frame according to .
an enbodi ment of the present invention. 5FIG_ 1B is a descriptive view
schematical |y sH&lAdS adpicspbegvieyrschepiiically shawige a rseasstfoite for a

sem conduct or el enent shaped |like a |l ead frane according to an enbodi nent
of the prmseufacturingatsibstrate for a semiconduc@r eladng skapdé sike a peaidvieama ew
schematically showi ng a process for manufacturing a substrate for a

sem condugdcofdigd Edmisddanest dfitkeeprasdne@edtichire 10according to an enbodi nent
of the present invention. FIG 1D is a descriptive view

schemeq i cal |y sheyph Bgs & dBIAPATSvikQ scHBERMIAAY YhdWhde @ protlRst frt e for a
sem conductor el ement shaped |ike a |l ead frame according to an enbodi nent

of the prese ' ' : ' L pL | ew

schenmat i cgllamgt{dgthgﬁ%h%%}eofgggger?lg?m@grﬁéﬁfegc é&?ls.néygqggég%ﬁgﬁaﬁée for a

sem conduct or ,.el enent %ﬁa]ged like a |ead 'frame according to an enbodi ment
of the pra¥eHtng iment of the PreRent PFERON, gescriptive view
schematically showi ng a process for. manufacturing a substrate for a

seni conduct or eFKhehtls 3HesFEANYS KigWchapgticely skoviag ahapssss 95 an enbodi nent
of the present invention. 20FIG 1Gis a descriptive view schematically
showi ng ampnuf2etssng asubsate fac s semicgnducsuleiiment shdped like 8 desniddomduct or el enent
shaped li ke a | ead frame according to an enbodi nent of the present

i nven10 onaccording to an drhBadirkbhtiod tl shesent inventich. vi ew schematical ly showi ng a
process for manufacturing a substrate for a sem conductor el enment shaped

like a lead frapg; 2bacgaediipdve Oied scRARANNE Rhowhe bRoREERENT | Nventi on.

manufacturing a substrate for a semiconductor element shaped like a lead frame
according to an embodiment of the present invention.
FIG. 1E is a descriptive view schematically showing a process for manufacturing

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

' embodiment of the present invention.
FIG. 1F is a descriptive view schematically showing a process for manufacturing
a substrate for a semiconductor element shaped like a lead frame according to an
embodirﬁent of the present invention.

20 ~ 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 1Hisa describtive view schematically showing a process for
" manufacturing a substrate for a semiconductor element shaped like a lead frame

25  according to an embodiment of the present invention.



13 FIL.G 2A is a diagram schematically showing a structure of an interposer
using a QFN (Quad Flat Non-lead) type lead frane, which is an exanple of a
conventional interposer. FIG 2B is a diagramschematically

showi ng a structure of an interposer using a 5 QFN (Quad Fl at Non-1|ead)
type lead frame, which is an exanpl e ofl3a conventional interposer. FIG 2C

is a diagram sc ti.cally show ng .a structure of an i.nterposer using a QFN
(Quad FI gt Non-*sl @gg)/\‘fﬁgéaygf"é’éame ?lfm%ns L SUYPtUS o AR IMUFPOSET YA Ent i onal

i nterposer. 10 ENMBODI MENTS FOR CARRYI NG OUT THE | NVENTI ON [ 0030]

Her ei naf t &FN pad g d¥anelsad)gpralead fiams, Whichinsueeenie phycenventinet at e shaped
like.a | ead frane according to an aspect of the present invention is '
descri bedintgrppset5 reference to FIGS. 1A - 1H, with an LGA type substrate
for a sem conductor elenment being given as an exanpl'e. [Wrking Exanpl e]

[0031] The si zeFwi 2Bd¢ b didgetiny schéadativdliyt sholvidd@ stosiut AE bkl (Rekpbsefubing 40 NM
angle. The 20 LGA has an external connection part. The external connection

part is sEpe@daltatdNbrileh & RAY faRle2RBIch ' cvBgt is LGA is
nmount ed ogﬁt hg2 saubsttr at eea‘?%#ﬁl tiple sehr?gg\e{i%%%ﬁé{k %ﬁ%ecﬁgleﬁ%%ggg

rranufactum'é}g Speps are perfornmed, a cutting is made, a trimming is made,
and i ndi vi éu P*Substrates of an LGA type are obtained. These substrates are

shaped like a | 19‘16&1 ZErigg%iagrarh schematically showing a structure of an interposer using a
QFN (Quad Flat Non-lead) type lead frame, which is an example of a conventional
interposer. |

10
EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0030] |
Hereinafter, an embodiment of a method for manufacturing a substrate shéped'
like a lead frame according to an aspect of the present invention is described with
15  reference to FIGS. 1A — 1H, with an LGA type substrate for a semiconductor element
being given as an example.
[Working Example]
[0031]
The size of each individual unit of the manufactured LGA is 10 mm angle. The
20 LGA has an external connection part. The external connection part is shaped like an
array from a planar v.iev'v with 168 pins. | This LGA is mounted on the substrate at
- multiple surfaces. After the following manufacturing steps are performe‘:d,'a cutting is
made, a trimming is made, and individual sqbstrates of an LGA type are obtained.
These substrates are shaped like a lead frame.

25 [0032]



25[0032] 14 First, as shown in FIG 1A, a long, band-like copper substrate
1 is provided. The width of the substrate is 150 mm while the thickness of
the substrate is 150 m Next, as shown in FIG 1B, a photosensitive resist
2 (OFPR4000, manufactured by Tokyo GChka Kogyo, Co., Ltd.) is coated to both
surfaces of the copper substrate 1 with*a roll 5coater. The phot osensi tive

resist 2is co so, t hat t.hi ckness t he 0S |t|ve sist 21is
5m Thereafteraﬁlas%p%sébawrrb%l PO Rl e R S REAR PSR [ 0033
Next, a pattern ex osure is, perf orned fromboth surfaces via_ a pattern
exposure provHIthasibe sybriraiis lap mrmxplisiihe thirkness ok sthitate 18da? B pat tern.

Thereafter, a 10 processing procedure is conducted using a 1 % sodi um
hydr oxi deNext} at shown i Fde.eldd, tagnhotasenditevarssist (GFERAOOWnaufagttieed bydloltya post
baking is conducted. In this way, as shown in FIG 1C, a first resist

pattern 308k4lKagseCond tdg$d Sdatgdad bethsurfav® of thdépeeshbstrate 1 witl #edldent al |y,
a first resist pattern 3 is forned on one surface side (i.e., a surface

which §s QRRISi TRe ?&taseabrtltapalsw iWaE B (BAThEBAMESUE R dﬁ{%gtenaﬁvé S
nount ed; 15hereinafter, the "one surface side" is referred to as a first

surface s 1 in order
to form a}eggn%gcétm p’f]?é?%[}%r %FAQ} %E%)glg{)?ﬁ&e%t% 3 Ee)rﬂﬁgn}t%l S #%Or%rrcgd on anot her
surface shgséf e., a surface on which a senlconductor elenent 10 is

mount ed, nafter the "another surface side" is referred to as a second
surface side in_the present enbodi nent) of the copper substrate 1 in order
20to create a WiNFXtngP¥tere exppsuregpperformed from beghisyefages|viaa Pters BERISUISN FI G
1H, the sem conductor elenment 10 is nmounted on an upper surface of the |ead
frane at phatentasikl Parpattefn ¢xpesweppeto maskdias atlesided patiemr diThgreafiert he wi ri ng
pattern based on the present enbodinent, a land 4 for a wire bonding is

25f ormed pracéBmgippaeduRUs tatkicel using aOIU%EH’odﬁﬂ{ hpdiekidk selutibme Tigaehfler,ame
near the outer
a cleansing is made with water, an'd a post baking is conducted. In this way, as shown
in FIG. 1C, a first resist pattern 3 and a second restst pattern 7 were obtained.
Incidentally, a first resist pattern 3 is formed on one surface side (i.e., a surface
which is opposite to a surface on which a semiconductor element 10 is mounted;
15  hereinafter, the “one surface side” is referred to as a first surface side in the present
embodiment) of the copper substrate 1 in ortler 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
20  to create a wiring pattern.
[0034]
Incidentally, as shown in FIG. 1H, the semiconductor element 10 is mounted on
an upper surface of the lead frame at a central part of the copper substrate 1.  According

to the wiring pattern based on the present embodiment, a land 4 for a wire bonding is

25  formed on the upper surface of the outer peripheral of the lead frame near the outer



15 peripheral of the sem conductor elenment 10. The outer peripheral of the
sem conductor elenent 10 and the land 4 are connected with a netallic fine
line 8. A connection post 5 is placed at a back surface of the lead frane
in, for exanple, an array formseen froma planar view The connection post
5 is used to guide an el ectronic signal3froman upper 5part wiring to a
back side. In addjition,.it isS necessary el ectrical |l y.connect sone of the
ands '« berihe Lo e Snisingisler SERaR DY | e BAEF bpiPigral b HSHREG BN each
of the several |ands 4, Therefore, a connection is made in a radial

fashi on, flemertddanddhe fand d s cnmeeted ydath aymetelic fire lingd- s ubsemmgeion RAghP ds a
central direction (not diagramed), so that the wiring pattern 6 10i s
connect ediswilachd ehebaskrmefecd ofthp bt Bmi00®5Example, an ddmytfornaftamrfrathe second
surface side of the copper substrate is protected by covering the second
surface spldgarwién aTtecknshiR@tposts fsarsed o @lid®dn electfmididipa fiosn asgbelr O -
performa first etching procedure fromthe first surface side of the copper
subst rat eparf\si Bowack Bide!l G 1D, the thickness of a portion of the copper
substrate 1 which is exposed fromthe first resist pattern 3 at the first
surface side is - Lhir - LE i,ght. of the
ferric chlori delns@r%ﬁﬁ{olhbfr%%Jcigsggagfg%}r}cg%é:?%ﬁegpgon%?&fthé&a?lggﬁit(gnlg hl ori de
solution is 50.C. During the first etching, .an etchi.ng procedyre i s not _
ot f or e SHEIPHE Sn S RePEiBh s Caerpditesh PR RS £ r ot ' esi st
pattern 3 is 20created for forming the connection post 5. In this way, the
connect i ohhgsefore. 3 corngehippigmadgia adgdiabtashion, fop sxansple.frora an aBter perinheral
external connection with the print substrate. The connection post 5 extends
in the wi dfthe dilrsgateitowamdf atchetral dppetions@bsdingtamnied), Hoghdtehgwiringf pattes 6
connection post 5 is equal to a distance froman etching surface, forned by
the fi0 stisebfifdchd WitPfRsSnndctioa pbqver side surface of the copper substrate
1. 25Incidentally, during the first etching process, only a partial etching

IS perforﬂﬁg5] 16

Next, after the second surface side of the copper substrate is protected by
covering the 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 the copper substrate. As

15  shown in FIG. 1D, the thickness of a portion of the copper substrate 1 which is exposed
from the first resist pattern 3 at the first surface side is made thinner to 30 um.

The specific 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

20  created for forming the connection post 5. In this way, the connection post 5 is formed.
The connection post 5 can establish an external connection with the print substrate. The
connection post 5 extends in the width direction of the copper substrate 1. The height
of the connection post 5 is equal to a distanée from an etching surface, formed by the first
etching process, to a lower side surface of the copper substrate 1.

25 Incidentally, during the first etching process, only a partial etching is performed.



In other words, the first etching process does not conpletely dissolve and
renove the portion of the copper substrate 1 at which an etching is
performed. The first etching is finished when a predeterm ned thickness of
t he copper substrate 1 is reached. [0036] 5Next, as shown in FIG 1lE, the
resist pattern 3 was peel ed off using 5620-96aqueous sodi um hydroxi de with

respect to the first, syrface. The tenperature .of the peeling liguwid is 100
o " Fooa7) el bt ARnab b RSPt i Bl o REEn SOt ol y o
prenol ding 10resin in liquid formto a | ower surface of the first surface
formed byParHen pf thecoppes srbrrats batarlich ap pisngdhperiamedy TBs ﬁrﬁt Fi§hingdti d form
("SMC-3761(F 1" manufactured by Shin-Etsu Chemcal Co., Ltd.) is used as

t he pr enofinisieg wesi spriedeteingjoedithicknass of thieenyipdi swpstrate hig reafledpl aced over the
applied prenolding resin in liquid form The denpolding film 14 has a | ow

el asticityoseefficient of 5 - 0.01 GP& The prenold resin 15 layer 11 was
formed by performng a pressing operation inside a vacuum chanber. The
thickness of thgedesmhdivign Fid MEL thd resigdiatteinerwaopddiat ot HEnphopOL di Ng resin
inliquid formwas filled up to a hei ght such tha? the prenolding resin in
liquid fo t R i st. In
this may,&ﬂ%gﬁfﬁﬁc nggg%g¥ebﬁg“§§%%Fg%§gEkﬁﬁﬁﬁg%'wggeset ?%&Egﬁfgg pm 20A
vacuum pres urﬂz&ﬁ.l&g&gsted devi ce was used for the pressing operation.
The t enpeP&t'0# 9 't he” preessing part was set to be 100 C. The degree of
vacuum i nsi de the vacuum chanber was set to be 0.2 ton. The pressing tine
was 30 sel®Adk. under this condition, the pressing operation of the prenold
resin in liquid formwas conducted. [0038] 25Perform ng a vacuum pressing
oper ati on whi | eNexwaeshown ithid Go it Bregpadiiimgymethoil was msedlt® dpplyd premoldinghi t h a
denmol ding film 14 having a |low elasticity coefficient is effective in many
aspect(s. fesingh lighidrfoax apl@yerauificcddhy frsb agede dormiddebybé tirshgtchiighod usi ng
aresinin liquid formbecones easier. Second, since the anount of the
premol di ngrob&si NAltRerd At dRning TR & M@ Rt @IM G 306K FBt Bdnuthdtuied bROSSi bl e
to prevent the resin fromcovering the

Shin-Etsu Chemical Co., Ltd.) is used as the premolding resin in liquid form. A
demolding film 14 is placed over the applied premolding resin in liquid form. The
demolding film 14 has a low elasticity coefficient of 5 — 0.01 GPa: The premold resin

15 layer 11 was formed by performing a pressing operation inside a vacuum chamber. The

 thickness of the demolding film 14 is adjusted so that the premolding resin in liquid form -
was filled up to a height such that the premolding resin in liquid form does not cover the
bottom surface of the connection post. In this way, the thickness of the demolding film
14 was set to be 130 pm.

20 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 condition, the pressing operation of the premold resin in liquid form was conducted.
[0038]

25 Performing a vacuum pressing operation while covering the premolding resin in



5connection post 5. Third, since the connection post may be nade higher
than the resin surface, it is possible to establish a stable connection
with the print substrate. Furthernore, by perform ng a pressing
operation inside a vacuum chanber, an air gap forned inside the resin can
be elininated, thereby preventing the décurrence of a void inside the

resin. 10[.0Q I n.addj tion, ter the pressing .operation, conducted on
he resi nigd fruvi Aoiero Rl Blb 5F bering PR el e LS B f BBy Hoat | ng_ at
a tenperature of 180 _C for sixty mnutes. The denolding filmwas renoved
after t hemppryaspcetss eEirsl. for guamplst 2 aropedire baged gy the prtdagmethed ysingfiresint he
back sheet of the second surface was renoved, an 15etchi ng was perfornmed on
t he seconut lspud fom. bebothes edsr.c hb@ondieiselt amountas thegeemealdirtgresistichi ng
liquid. The specific weight of the etching liquid was 1.32. The tenperature

of the etkfiidgorn Beihgapied 3adiustéd, 08 posKiblt REprey &t ithktrefih @RS Soveink hef Or M a
wring pattern 6 on the second surface. Copper, which was exposed fromthe

seconds  egdrRbeRAFRE 5. TTRVE rsir;cb%&%&qioﬁgiogﬁﬁ@y bé"ﬁ%déjhi%ﬁaj thgpnengsid emoved.
Next, as shown in FIG 1G 'the 20second resist pattern on the second

sur f ace, %ﬂﬁc&,g?ig%%g%%lg;tggstLﬂllsH]a]s%%)tl%\?c)%lglgaFoﬁg\g@bi%fefp'rin{ Qubtsmit% way, a desired

LGA shape rame was o Next, a plated
| ayer 12 was forned by condugting a surface processing on the nmetallic
surface of the %ﬁﬁ@geéref Py gfrgfgrmlg%le@mrﬂ%ngtﬁ%@sﬂﬁac,véw%ghqxé@r@&nduct ed
25using a non-electrolytic nickel / palladium/ gold plating form ng

met hod.  aiggap formed mqe%él,le a5t gandeetiningied, therelyf prevrnting df dacurrenaesf abe
formed by using an electrolytic plating method. However, when an

el ect r ol yvoid ipsidet thagesiret hod is used, it is necessary to forma plating

el ectrode in order to supply a plating current. Thus, since the plating

el ectyoode[gogof ornmed, the wired region becones snmaller. Hence, there is a
5concern that the wiring nay beconme difficult.

In addition, after the pressing operation was conducted on the resin in liquid
form, a post baking process was performed by'heating at a temperature of 180 °C for
' sixty minutes. The demolding film was removéd after the premold resin underwent a
post baking process. Then, after the back sheet of the second surface was removed, an
15 etching 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 wiring pattern 6
on the second surface. Copper, which was exposed ﬁom the second resist pattern 7
over the second surface, was dissolved and removed. Next, as shown in FIG. 1G, the
20  second resist pattern 7 on the second surface, and the demolding film 14, were peeled off.
In this way, a desired LGA _Shaped like a lead frame was obtained.
[0040]
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

25  using a non-electrolytic nickel / palladium / gold plating forming méthod.



From.this aspect, it is generally nore preferable to use the _
non-el ectrolytic nickel / palladium/ gold plating form ng nethod, which
does not require an el ectrode for supplying a plating current. [0041]
10According to the present worKking exa le, the plating layer 12 was forned
by conducting on the netallic surface, lan acid dellpldatlon a soft

etchin acid clean at zer vation procedure, a
pre-di gpl ng, hﬂ%g} é’g?tF‘g}aS'ﬁ tﬂ ‘f#g%f%ﬁ%%]eé?f% %Oé'i’?ﬂ ngé‘HgéPect rolytic
gold platin The t hi ckness of the ni ckel plating is 3 um the
t hi ckness elsﬁtr?lﬁtéc Blating aethada 5 ploxteveig when an plegilytipalating metiodkdpasss, tfis t he
gold plating is 0.03 um Enplate NI (manufactured by Meltex Inc.) was used
as the pl atdesspry togfioind afpdating elécddodp irmdridagto seppily alypdatthghdarenan Uthastsidced by
Rohm and Haas) was used as the plating liquid for palladiumplating.

Paul obondthe@l4timruléaots isldrbyd, R wirad tbgiddsccomas s, aleddeethetedkiang | i qui d
for gold plating. 20[0042] Next, the sem conductor el enent 10 was

bondeds angor{gg%gqhggwﬁg?mg bgcdn?@@if%u@tne usi ng a bondi ng adhesive or a

bondi ng tape 13. Ther eatf w re bondi ng was perfornmed on an el ectrical
Connect o Lor TERRL il osbBs RRIAVGIRE pikaTRlo 10 AR ANG fioT 2 W re
25metal lic. fine a_nol di ng S perforned so. as to cover the
lead fr arrﬁlckﬂcf pakgﬂ‘tnﬁé ggléﬂﬁé’iﬁ‘i‘ﬁjf?@&’rg IBT’%%&W higlpdoepet gegpire an elgclrefa fopg
operation was performed on the sem conductor substrate which was attached
to a surfﬁﬂ@wn&aﬂﬁt@gmvenh ndi vi dual sem conduct or substrates were

obt ai ned. [0043] 5According to a nmet hod for manufacturing a substrate for a
sem condufi0éi]

10 According to the present working example, the plating layer 12 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 non-electrolytic gold plating.
The thickness of the nickel plating is 3 pm, the thickness of the palladium
15 plating is 0.2 um, and the thickness of the gold plating is 0.03 um.

Enplate NI (manufactured by Meltex Inc.) was used as the plating liquid for
nickel plating. Paulobond EP (manufactured by Rohm and Haas) was used as the
plating liquid for palladium plating. Paulobond IG (manufactured by Rohm and Haas)
was used as the pl'ating liquid fof gold plating,

20 [0042]

Next, tﬁe semiconductor 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
performed on an electrical connection terminal of the semiconductor element 10 and a
land for a wire bonding of a wiring pattern. This wire bonding was performed using a

- 25  metallic fine line 8. Then, a molding was performed so as to cover the lead frame and



el ement and a sem conductor device based on the present working exanple, a
prenol ding-resin with an appropriate thickness can be easily provided in a
process for manufacturing a substrate for a sem conductor el enent shaped
like a lead frame and having a prenold using a resin in liquid form

10[ 0044] A favorabl e wor ki ng exéﬁple according to the present

i nvention,has been describ abqye. wever., the description proyided above
only pr es@ﬁtsgméfﬁng&cg?quﬁgngﬁqphe%?@@%ﬁtaF‘ﬁb%?ﬁ’%ﬁt.‘onl’ﬁﬁs IF%{Q’{WF@&P R ope of
the present invention is not limted by the enbodi nents descri bed above.
Vari ous afHESRUSIoE swa@évmyawf%beg togesHrEee-nginfthisyapsindvidnadt of t he
present invention. In other words, the present invention is not to be

i mted tsemihendmotok swlptratca mereotpaiesént ed above, and is limted by the
-attached clains. | NDUSTRI AL APPLI CABI LI TY [ 0045] 20According to the present
“invention0MBENn a substrate shaped like a |lead frane and having a prenold
is manufactured, it is possible to make the height of the prenold resin in

l'iquids formto Recp@itgho i efiod BYRANGAMIHALE sRHAR P sddliRofRRAFCL I ON post
in a easy manner w thout including any air bubbl es. ' Thi s hei ght

of the pr I in i i sin has an
25adequat ggﬁgl\q/ite “%desgﬂlé".ngﬂ%@p %@%%E%dp%hr {q@ﬁ»&%@%&%ﬁ{g’ﬁm@ 5 lél trate shaped
like a lead frame, .20 and that .the connection st can.be easily exposed.
Ther ef or ePreF’t"E‘ﬁgg FoUsVith &n pRPrEpalf ﬁ“‘g‘“ﬁﬁsg%md’ég??gg’ RIPVI%SII LHPIOCE T9hd a hi gh
degree of joint strength with respect to attaining an adequate degree of
nechani camaByfpetgnga é\%lftf}ﬁ@rfpb? AiGORGHICHIr etampang shaped tike @ Iqag ArangDEdCRI PTI ON
OF REFERENCE NUMERALS [ 0046]

' having a premold using a resin in liquid form.

10 [0044]

" 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 invéntion is not limited by the
embodiments described above. Various alterations may be made without deviating from

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

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

INDUSTRLAL APPLICABILITY
[0045] |
20 According to the present invention, when a substrate shaped like a lead frame
and having a premold is manufactured, it is possible to make the height of the premold
resin in liquid form to be equal to or lower than the height of the connection post in a
easy manner without including any air bubbles. - |
This height.of the premold resin is advantageous in that the premold resin has an

25 adequate level of rigidity as a supporting body of the substrate shaped like a lead frame,



1Copper Substrate 2Photosensitive Resist 3First Resist Pattern 10 4Land For
W re Bondi nhg 5Connection Post 6Wring Pattern 7Second Resist Pattern
8Metallic Fine Line 1510Sem conductor Elenment 11Prenold Resin Layer

12Pl at ed Layer 13Bondi ng Adhesive O Bondi ng Tape 14Denol ding Film 20

15Fl at Part O Lead Frame 16Seni conduc2®r El enent 17Lead 18Metal Wre

and that the connection post can be easily exposed. Therefore, it is possible to obtain a
high degree of reliability and a high degree of joint strength with respect to attaining an

adequate degree of mechanical strength and performing an electrical connection.

5 | DESCRIPTION OF REFERENCE NUMERALS

[0046]
1 Copper Substrate
2 Photosensitive Resist
3 First Resist Pattern
10 4 Land For Wire Bonding
5 Connection Post
6 Wiring Pattern
7 Second Resist Pat‘tern
8 Metallic Fine Line
15 10 Semiconductor Element
11 Premold Resin Layer

12 Plated Layer
13 Bonding Adhesive Or Bonding Tape
14 | Demolding Film
20 15 Flat Part Of Lead Frame -
16 Semiconductor Element
17 Lead
18 Metal Wire
19 Molding Resin

25 20 Extraction Electrode



19Mbl.di ng Resin 2520Extraction El ectrode 21Holding Material 22Fi xi ng Resin
O Fixing Tape 22 CLAIMS 1. A manufacturing nethod of a substrate for a
sem conductor el ement, the manufacturing method conprising: 5a masking
step; a nolding step; and a wiring pattern formation step, wherein the
maski ng step conprlses the steps of pr@Viding a first photosensitive resin
| ayer at flrsg fu eﬁ a netal 10pl ate; providing a
second ph osengPdl | ayer at a second surface of the netal plate

different fromthe first surface
22 F1x1ng Resin Or Fixing Tape



form,ng a first etching mask for form ng a connection post on the first
surface of -the netal plate by selectively perform ng an exposure to the
first 15photosensitive resin |ayer according to a first pattern, and by
devel oping the first photosensitive resin |layer, the first etching nmask
conprising the first photosensitive regén |ayer which was devel oped; and
formng a second etching mask for fOﬁgiT a wring post on the second
surface of the nmetal plate by sel ect é1§ﬁberforning an exposure to the
second 20 photosensitive resin layer according to a second pattern, and by
devel opi ng the second photosensitive resin |ayer, the second etching mask
conprising the second photosensitive resin | ayer which was devel oped; the
mol di ng siep coAmnimfetiring setbpd oD4 substrate for a semiconductor eRfitet, thdhe nmaski ng
step, formng the connection post by perform ng an 25etching on the first

surface ofmahifactiEhamedoit@nfprRmga first surface side to a mdway of the 23
netal plate; applying a prenold resin in liquid formto the
first surface of pl.h@ngekpl Pl ate which underwent the etching on the first
surface; and ’ formng a prenold resin |layer by solidifying
t he prenold resggﬁxﬂné&ggugdeorn1being applied; and the wiring pattern
formation step conprises™’a step of formng a wring pattern by
perform ng an etching on the second surface of the netal plate froma
second surface SVYEE R PRABAGYNIIFRNGFSIRg net hod of a substrate for a

sem conductor el ement according to claim1l1, wherein the prenold resin in
liquid form.is @pmaskiagisispeowacioesthe iapbef .

providing a first photosensitive resin layer at a first surface 6f a metal
10 plate;
providing a second photosensitive resin layer at a second surface of the
- metal plate different from the first surface;
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
15 photosensitive resin layer according to a first pattern, and by developing the first
photosensitive resin layer, the first etching mask comprising the first photosensitive resin
layer which was developed; and
forming a second etching mask for forming a wiring post on the second
surface of the metal plate by selectively performing an exposure to the second
20  photosensitive resin layer according to a second pattern, and by developing the second
photosensitive resin layer, the second etching mask comprising the second photosensitive
resin layer which was devel‘(v)ped;
the molding step comprises the steps of:
after the masking step, forming the connection post by performing an

25  etching on the first surface of the metal plate from a first surface side to a midway of the



3. The manufacturing nethod of a substrate for a sem conductor el enent
according to either one of claim1 or 2, wherein the prenold resin in
liquid formis applied up to a 15thickness not higher than a hei ght of the
connection post. 4. The manufacturing nethod of a substrate for a

semi conductor - el enent according to eitB2r one of claim1 or 2, wherein the
first etchi g sk and the second etching nmask are peeled off after the
nol di ng SW@% Bﬁg:the wiring pattern formation step are conpleted. 20 5.
The manufacturing method of a substrate for a sem conductor el ement
according to clai m 3,aPRhaRe3 Arepndd resinsip liguidhiony tathadinghenrfape ok artielet ching
mask are peeled off after the nolding step and the wiring pattern formation
st ep are pletgpietiednder®dnt the etchinganrthe fifst phrétce; andnpri sing a first surface
and a second surface different fromthe first surface; a connection post
placed at the first spfhmge pémbldaciiRidler By 81&iifyangMhe ipREndlatdsel i IRjudded at
the second surface of the netal plate; and 5a prenold resin |ayer wherein a
premolgd reginheind fpplik@dnlin @ portion at which the connection post of the
first surface does not exist. 7. A substrate for a sem conductor wherein:

a sem conduct or, ate for a sem conductor

10el enent accor |nggﬁgbm} gggﬁ189§%p0&nsn§$%h séﬁlconductor el enrent and
the substrate for a s nlconductor el e re . electrically connected by a
wire bonding. 8. The SUBEEAYENEHatigm B RGBT e SR ng to
claim6, wherein a 15height of the prenold resin layer is not higher than a
hei ght of syrfase @f)Wﬁé@qtaldﬁatp(ﬁ@m a second surface side.

10 2. The manufacturing method of a substrate for a semiconductor element according

to claim 1, wherein the premold resin in liquid form is applied in a vacuum chamber.

3. The manufacturing method of a substrate for a semiconductor element according
to either one of claim 1 or 2, wherein the premold resin in liquid form is applied up to a

15  thickness not higher than a height of the connection post.

4. The manufacturing method of a substrate for a semiconductor element according

to either one of claim 1 or 2, wherein the first etching mask and the second etching mask

are peeled off after the molding step and the wiring pattern formation step are completed.
20

5. The manufacturing method of a substrate for a semiconductor element_according

to claim 3, wherein the first etching mask and the second etching mask are peeled off

after the molding step and the wiring pattern formation step are completed.

25 6. A substrate for a semiconductor element, the substrate comprising:



9. The substrate for a sem conductor according to claim7, wherein a height
of the prenpld resin layer is not higher than a height of the connection

post .

10

15

24

a metal plate comprising a first surface and a second surface different from the
first surface;

a connection post placed at the first surface of the metal plate;

a wiring pattern placed at the second surface of the metal plate; and

a premold resin layer wherein a premold resin is filled in a portion at which the

connection post of the first surface does not exist.

7. A substrate for a semiconductor wherein:

a semiconductor element is mounted on the substrate for a semiconductor
element according to claim 6; and

the semiconductor element and the substrate for a semiconductor element are

electrically connected by a wire bonding.

8. The substrate for a semiconductor element according to claim 6, wherein a

height of the premold resin layer is not higher than a height of the connection post.

9. The substrate for a semiconductor according to claim 7, wherein a height of the

premold resin layer is not higher than a height of the connection post.



