1 DESCRI PTI ON MANUFACTURI NG METHOD OF LEAD_ FRAME -SUBSTRATE AND
5SEM CONDUCTOR APPARATUS TECHNI CAL FI ELD [ 0001] The present invention
relates to a techni que about a seniconductor substrate 1ﬂmwmmmmmmﬂmﬂ f or
packagi ng a sem conductor element, and;nore particularly turing
met hod of a |lead frane substrate and to a sem conductor apparahips.
Priority is claimed on Japanese Patent Application No. 2008-250860, filed
on Septenber 29, 2008, the contents of which are incorporated herein by
reference. 15BACKGROUND ART [ 0002 ariety of semc
el enments, such as a nmenory unit, QEENEg?TQﬂﬁ a CPU, that arﬂNNHﬂWﬂwmm\wed
in the wafer process have termnals for electrical connection. ,[he,.
termnals for electrical connection are different in pitch fromthe
connectors of the 20 printed wiring board to which the sem conductor
element is to WE%@E@M@ MET, pFoLEéPpﬁ%&MFa§H]3‘§TW@r%NQ| mes to
hundreds of tinmes. Therefore, in the case of connecting a sem conduct or
el eneAt to a printed mﬁrin@HﬂdKKMNDaﬁﬁﬂwiéEM@NAﬁESsubstrate for converting
a pitch (a substrate for packagi ng a sem conductor elenent), which is

called an interposer, is used. 25A sem conductor elenent is packaged on one
surface of the interposer.

TECHNICAL FIELD
[0001]
The pI'CSCI:I'[ invention relates to a technique about a semiconductor substrate
10 preferable for packaging a semiconductor element, and more particularly to a
manufacturing method of a lead frame substrate and to a semiconductér apparatus.
Priority is. claimed on Japanese Patent Application No. 2008-250860, filed ;)n

September 29, 2008, the contents of which are incorporated herein by reference.

15 | BACKGROUND ART
[0002]
A variety of semiconductor elements, such as a memory unit, a CMOS, and a
CPU, that are manufactured in the wafer process have terminals for electrical connection.
The terminals for electrical connection are different in pitch from the connectors of the
20  printed wiring board to which the semiconductor element is to be attached by a factor of
approximately several times to hundreds of times. Therefore, in the case of connecting
a.semiconductor element to a printed wiring board, an intermediate substrate for
converting a pitch (a substrate for packaging a semiconductor elenient),which is called
an ihterposer, is used. | |

25 A semiconductor element is packaged on one surface of the interposer.



2 Connection with a printed wiring board is obtained on the other surface
or around the interposer. The interposer has a netal lead frane in its
inside or onits surface. The lead frane is used to route electrical
connection paths, to thereby expand th? pitch of external connection
termnals for connection with the printed wring board. 5[0003] FI G

2A to FI %&ﬁgﬁ%ﬁ?%ﬁvgﬁﬁt&iﬁn§EBéfﬁtiéjf)ﬁag{ed%nltﬁ‘ea(qhgf RS YPIbLA ﬁ&g’f Q&N

(Quad FI pe as an exanple an i nterposer. shown

in FIG 2A, .0n a central portion of | ead franme made of. al umi nu [ copper,
there | s BISRITed HernSEORBREs o] ot TATC I A CortUSrBIdl ol 22 1s
10arranged. . Around a perineter of the lead frame, |l eads 23 wth a w de

pi tch ar deefl 5pas dyusethRrants degiied coasipnsathpyo sty sxprdthepiigheh as gol d
wires is applied to connect between the |eads 23 and the termnals for

el ect ri cadxtgonimeohéaiondérmitmds He ppwendor tath thd prmed widng Bmrdhown in FI G 2B,
the constituents are frmally nolded with a nolding resin 25 into

i nt egrsat i [@003}15[ 0004] A retaining nmenber 27 in FIG 2A and FIG 2B is
for retaining the lead frane. The retaining nenber 27 is renoved after

mol di ng wi th t herphdh PUG.RESIBwaPsch@Badd @it tlrB ofh Rad Ganl ubsitrdl8 of QF&r poser
shown in FIG 2A to 2C, electrical connection is obtained 20 only between

t he peri I e ' g 3 d the | eads 23 around the
peri nmeter l%rdtl:?%trﬁ%f L %g]t)ﬁ)gg H%%g%neﬁla%@&eqtéﬁg,&?t he interposer is
unsui tabl e for em conduct or el enment wi.th l.titude of rmnals.
[ 0005] A5 ST RAILCLE anra B RLpettivhba oAy e e e R § on
between the printed 25w ri ng board and the _interposer is obtained by netal
pi ns bei nePRREX Mrcre tf nrovidsd # Hetnostion 3l ep sdichausgicwdyetenplgmenelhisr i met er
portion of the interposer. In the case of a |large nunber of termnals, a
BGA (Bal | aGirigdd Ar Aaydndiagperiseter iofi thetlearhframk deadsi23| wish amedeapitcirage disposedn
array on external connection term nals around the perineter portion of the
i nt er poseThe wire bonding method by metal wires 24 such as gold wires is applied to connect

between the leads 23 and the terminals for electrical connection of the semiconductor

element 22. As shown in FIG. 2B, the constituents are finally molded with a molding

resin 25 into integration.

15 [0004]
A retaining member 27 in FIG. 2A and FIG. 2B is for retaining the lead frame.
The retaining member 27 is removed after molding with the molding resin 25, as shown
in FIG. 2C.
With the interposer shown in FIG. 2A to 2C, electrical connection is obtained
20  only between the perimeter of the semiconductor element 22 and the leads 23 around the

perimeter portion of the lead frame. Therefore, the interposer is unsuitable for a

semiconductor element with a multitude of terminals. |

[0005]

In the case of a small number of terminals, connection between the printed

25  wiring board and the interposer is obtained by metal pins being attached to extraction



5[ 0006]. For a sem conductor element with a snmall area and a | arge nunber of
termnals, pitch conversion is difficult with an interposer with only a
single wiring |layer. To address this, a technique of making the wiring

| ayer into a plurality of wiring |ayerg and stacking themis adopted. 10In
t he case of a sem conductor elenent with a snmall area and a | arge nunber of
t er m nal sledtfvdecharectd tha peemeten abgioafoftircinseepisen ndn tlicotase bLartange are of t en
formed in an array on a bottom surface of the sem conductor el enent.

Ther ef or equnithe ofh@mAR| 2 BONNESHL GAd ef4) Ralsed Bf whidB sblabLbARSSS artded! SO
arranged in-.an array. For connection between the interposer and the printed
W ring bagrd, i i AESEL Y. i 1 G i ¢ sol der

bal | s isqgéggteﬁghﬁg$ﬁgggvgg |nS|ggﬂ?%éééﬁgggiggg?%éﬁg%gégg?ggbored in the
vertical .djrection fromabove with a drill or by laser, and the internal
surfaceslgquﬁgnholes are subjected to metal plating. Thereby, electrical
conduction is obtained between the top and bottom of the interposer. In the
interéosdpgogkcording to the above system it is possible for the pitch of
20t he. external connection terminals to be mcrosized to approximately 150
to 200 pm Cons&égaenmmiopndudier elanendotiftomsmalt aiemand a taage hemberarf eerssukls,n
nunber. However, reliability and stability of the joint are decreased.

Ther ef or epitdhiveniertien frodificaltarich mointspodeabitt chbra dpgleivdisihg tayens Ton- vehi cl e
interposers that require high reliability. [0007] 25According to the

mat eri al sydaipcks itif, WakhhRfie R alakBl@hb $8Hng 1hES8td DHIBFNPS 6 WirdeQayds Shdi ded
into several types including one in which the structure for supporting the
| ead frang, j y of ceramic and one in which the base material is
made fr0§?%?§5‘ﬁgﬂg%§% r such as a P-BGA (Plastic Ball Gid Array), a CSP
&Sgld Sl ze Pac k]?lgﬁ% ffﬁgg bﬂ? g%llglgg\%%%?or}%legnéng w%raas\{gdll aéga grPcP e{ f;?éel x?utm e? g? 'S

ccordi ng
terminals, the connection terminals of the semiconductor element are often formed in an
array on a bottom surface of the semiconductor element. Therefore, the external
connection terminals of the interposer are also arranged in an arréy. For connection
between the interposer and the printed wiring board, a flip chip connection system using
15  microscopic solder balls_is adopted. For wiring inside the interposer, holes are bored in
the vertical di.rection from above with a drill or by laser, and the internal surfaces of the
holes are subjected to metal plating. Thereby, electrical conduction is obtained between
the top and bottom of the interposer.
In the interposers according to the above system, it is possible for the pitch of
20  the external connection terminals to be microsized to approximately 150 to 200 pm.
Consequently, the connection terminals can be increased in number. However,
reliability and stability of the joint ﬁe decreased. Therefore, the interposers are not
suitable for application as in-vehicle interposers that reqﬁire high reliabilitj'. '
[0007]

25 According to the materials and structures that are used, these interposers are



5t he application. In any of the aforenentioned cases, there are
advances in finer pitch and readi ness to high-speed signals of the
connection portions of a interposer with a sem conductor el enent as the
sem conductor elenment is decreased in %!ze and increased in the nunber of
pins and in speed. In consideration of 'devel opnent in nlcr05|2|ng, t he
10t erm na I i C 08]
The | ead ?¥§%§5?§E%$?%ﬁ g1%§g%hgﬂﬁéypgﬁggﬁﬁﬁ%?géggggg %%gké&%ﬂpportlng
nmmerlsfowm thin neta staleeu: ng treatnment,
and hand! G- PEr o e bRt A oRF Honich e Pd ofberty & Bl Bohe et o
plate have a thlcknes of 15 approximately. 120 urn, Furthernore, to obtain
suf fi ci enPreBYRMAET SchdhgtthBGA (t%ﬂfﬁétlﬁ Pall Gid dray). p&di (RGP SizerBeekagehger
t hi ckness and a | and area to sone degree are required. In consideration of
t hese t woarpbGht($and GaidtAraygqui Asmppitopfiate onhés tdeid ekevedisg 06 thetpeurpst ahd pl ate s
estimated to be approximately 100 to 120 pm In this case, the |l eads are
made . f3 nethe agpliomish., to approximately 120 pmfor the pitch and
approximately 60 imfor the line width 20 when the netal plate is etched

fromboth sidesp nQ@PHe aforemenﬂéﬂbd&ﬁ%st {HeRe ar8 A¢BEs IRMRRE BRH shdt hat, in the
process of manufacturing a lead frame, a retaining menber is dlscarded

after the_r ease |n costs.
S5Thi s wi IPEBESHL ﬂ?g%l”%@?f é*s b5 epRcp PERRR! ?ff“liut@‘% Fig s [0010]
-Alead frane is ed to r et ai e tape.
G a1 at SEERORRs HEEED HoF st prdintet CCERE PO BIghaRl SR E o 11 xed
with a fixation resin 28 aor. a fixation tape 28. After that, wire bonding is
per f or medin the@RMber af pénsiang ia spged erFdeQ?étdﬁF?émP@f devedonmaenien pierpgzing, the

sem conductor elenments 22 in a batch with a nolding resin 25. Finally, the
ent i r B0 uniermimnal purtipe ctrequitel tohenps pitelt 0080 1wolOR,unand t hen cut into each

sem conductor el enment 22. The edges of the sem conductor elenents 22 are

trimred i fooo8tonpl eted products. In the case where the rear surface 29 of
the lead frame is used as a connection surface with a printed wiring board,

the retaining mepbrLy ﬁ%@Mc‘fmhﬂl‘é'a%BSM &nhllc tR're‘;;)\éﬂP}n”{? erq]ggg resin 25

fromflow ng onto the connection-term nal sur ace faces of

the |eads m%glb%pg fgltxﬁe%cﬂy Q&]l}lgglﬁgn%etélhngf z{rgtaﬂe e{gﬂin% tpe%’tment, and handling

for the subsequent working, it is desirable that the metal plate have a thickness of _

15  approximately 120 um. Furthermore, to obtain sufficient bonding strength at the time
of wire bonding, a metal layer thickness and a land area to some degree are required. In
consideration of these two points, least requirement for the thickness of the metal plate is
estimated to be approximately 100 to 120 um. In this case, the leads are made finer; at
;.;nost, to approximately 120 pum for the pitch and approximately 60 um for the line width

20  when the metal plate is etched from both sides.

[0009]

In addition, another problem is that., in the process of manufacturing .a lead
frame, a retaining member is discarded after the retaining member is used. This leads to
an increase in costs.

25 This will be further described with reference to FIG. 2A to 2C.



However, the retaining nenber 27 becones finally unnecessary. Therefore,
the retaining nenber 27 is renoved and di scarded after nolding. This | eads
to an 15increase in costs. [0011] For exanple, Patent Docunent 1 as an
invention in this field has already digclosed an invention that provides-a
sem conductor apparatus with built-in Conponents by packaging a
sem condypppy] el enent and a passive el ement sinultaneously on the 20 sane
| ead frame and nol ding them [0012] Furthernore, as one solution to

a1 o T or mat 1 aneh faneds BAR-EI Rk g oy S0l ETREL B ° 1D

Wi re-bonding work,. a i xcellent in econom.c efficien al t hough not
Gt 51 osed i ANSRPSLiPRAT OBDiE AT SRt TG GTEIE B8 B e dbat pat o vi t h
a pre-nolding resin as a 6 supporttgg nenber of traces can be conceived.

qr,

In this sbraionsssin 2&er angioadeRs 36y dhat, Virakending i neafosned: fThey resi st
pattern for form ng connection posts is forned on a first surface of a

met al 5pl ahetramsfel moldenethad isesedto mpaldttbe senficonduotonelegieats@2r inrmgbapeht with n i s
formed on a second surface. Copper of the first 5S5surface is etched to a

desired thinekingsesihrasm Fneve, thasstikhait iasybj@teibEhodpstilagbiwosk, @aatied on the
first surface to forma pre-nold |layer. After that, the second surface is

et ched to.f i eddhACRTcondHBORARRBAI 2. tE eibdsif tROEnAeGRIAG OF BRIt t er ns
on both surfaces are stripped.

are trimmed into completed products. In the case where the rear surface 29 of the lead
frame is used as a connection surface with a printed wiring board, the retaining member

10 27 is indispensable to prevent the molding resin 25 from flowing onto the connection
terminal surfaces of the rear surfaces of the leads 23 and attaching there at ;che time of
molding.

However, the retaining member 27 becomes finally unnecessary. Therefore,
the retaining member 27 is removed and disgarded after molding. This leads to an

15  increase in costs.
[0011]

For example, Patent Document 1 as an invention in this field has already
disclosed an invention that provides a semiconductor apparatus with built-in components
by packaging a semiconductor element and a passive element simultaneously on the

20  same lead frame and molding them.
[0012]
Furthermore, as one solution to solve the aforementioned problem and providé a
lead frame substrate that allows formation of traces at a super fine pitch, allows stable
. wire-bonding work, and is excellent in economic efficiency (although not disclosed in_

25  Patent Document 1), for example a lead frame substrate with a pre-molding resin as a



[0013] 10It is assunmed that the following nerits can be expected fromthe
| ead frame substrate manufactured in this nmanner. That is, even if the
t hi ckness of the netal is nade thinner to a level that allows fne etching,
it is possible to perform stable etchi Bg because the pre-nolding resin
functions as a support nenber. Moreover, because of small scattering of

ul t rasoniﬁ%PWiﬁF%%gﬂJ%%{Df&mS% EieéJn%Qﬁe&UbSt rate is excellent in wire

15bondabi tion, e retal ning nenber 27 made of a polyim de

tape is not used...Therefore, it . ossihle ta s [ es n_i.ncrease.in
costs resul ti ngfPBMMERED(Eeat e ties Led Tyl hiBhs 3 etk ol

20[ 0014] . Pat ent Docunent 1. Japanese Unexam ned Patent Application,
First PubPrBHEicORnIgHon POYE IS anBeteoTPREBI ENECFO! BENSHIPAD 98¢ 2RAECINYERTI ON 7

However, with the aforenentioned solution, there is a concern about

pr obl ens patternafon faroting & miring patistn FHetmedson 4 secondswutase.e neappesoéthesiolsut i on,
it is technically difficult to coat, with the pre-nolding resin, the

surf acde ofurfabeisreedtat tiph dedret Hatkiras fibaeiboet,cind dhgna pramyoldinmgtrbdn & hi ckness
direction. The thickness of the coating is required to be sufficient to -

provi de thgtddetht fiatBuMdelo FRALH prRtnbiddhgbrt YA fibthad tetdeihd dubRchRt t om
surfaces of the connection posts are required to be conpletely exposed.
etched to form traces. Subsequently, the first and second resist patterns on both surfaces
are stripped.
[0013]
10 It is assumed that the following merits can be expected from the lead frame
substrate manufactured in this manner. That is, even if the thickness of the metal is
made thinner to a level that allows fine etching, it is possible to perform stable etching
because the pre-molding resin functions as a support member. Moreover, because of
small scattering of ultrasonic wave energy, the lead frame substrate is excellent in wire
15 bondability. In addition, the retaining member 27 made of a polyimide tape is not used.

Therefore, it is possible to suppress an increase in costs resulting from the use of the

retaining member 27.

CITATION LIST
20 [0014]
Patent Document 1: Japanese Unexamined Patent Application, First Publication

No. 2006-245618

PROBLEMS TO BE SOLVED BY THE INVENTION |

25 [0015]



[0016] Methods of coating with controlled thickness in this manner include,
for 1Oexanple, using a syringe or the like to inject aresin at a single
poi nt of a bottom surface to be coated and waiting until the resin spreads
over the whole surface to be coated. wever, the pre-nolding resin has
viscosity to some degree. Therefore, it takes time for the pre nmol di ng

resin to spreadygyer %ﬁ[ﬁﬂgg{%ﬁerﬁ%t &eﬁs%mﬁéylméregs éébrﬁ RO Q%I%F%g%em in

terns of product|V|ty er nore ere ’is a case ace tension
forns the resin i.nto a ball shape that remains in a small region. In this
case, ev eRapiagtygn %ﬁ%ﬁ%t of the injected resinis snall the resin becones
thick. As aresult, a failureis |Ike|é tQ occur t he resin reaches

the bottom sur f Beaéss, ot the loremeniwasd splutionssis t%’éﬁ‘%‘@é@%ﬂ lﬁﬁqﬁ@rcoébﬁ‘e@l hebl e

met hods include using a device such as a dispenser 20to set injection

poi nt s onptehroldoigtresingbe fbee pbthsenatalanlatd thdubarbesn, ctehgd pattwey inthehe
viscosity of the pre-nolding resin, the resinis pulled into a thread

dur i ng t heyidmwarERktT, OMERNhickhces b BB cpaiiny istreydredtidibe sufficeat foqroyide nt . As
aresult, afailure is also likely to occur in which the thread is attached

to the b O{hte%gdsﬁ'z[rﬁ@ﬁfﬁﬁ §équ%d BRI GO N REEddiG6h, RRSEdi®In surfhickDOHHE connection The

present invention has been achieved in vi ew of the above problems in the

prior artg?s?g%jrghas th?gégo Og%%t%lépéxg)\%e%e a manufacturing nmethod of a |ead

frame sub a Sem C apparatus in which, in the
nanufacturiqg process of a lead frane 5Swith a pre-nold, a pre-nolding resin
is all onet!48] be arranged sinply with a suitable thlckness [ 0018]

Methods of coating with controlled thickness in this manner include, for

10  example, using a syringe or the like to inject a resin at a single point of a bottom surface
to be coated and waiting until the resin spreads over the whole surface to be coated.
However, the pre-molding resin has viscosity to some degree. Therefore, it takes time
for the pre-molding resin to spread over the whole surface, resulting in a possible
problem in terms of productivity.

15 Furthermore, there is a case where surface tension forms the resin into a ball
shape that réma’ms in a small region. In this case, even if the amount of the injected
resin is small, the resin becomes thick. As a result, a failure is likely to occur in which
the resin reaches the bottom surfaces of the connection posts.

Moreover, other conceivable methods include using a device such as a dispenser

20  to set injection points on the bottom surface to be coated. However, due also to the
viscosity of the pre-molding resin, the resin is i)ulled into a thread during the movement
from an injection point to another injection point. As a result, a failure is also likely to

occur in which the thread is attached to the bottom surface(s) of the connection post(s). .

25 | DISCLOSURE OF INVENTION



A first. aspect of the present invention is a manufacturing nethod of a |ead
frame substrate, including: (i) either coating a photosensitive resist on
or attaching a dry filmto 10a first surface and a second surface of a
nmetal plate; (ii) pattern-exposing the_photosensitive resist or the dry
filmon the first surface and the secoﬁd surface, and then devel oping the
first sur atf and the second surface to formon the first surface a first
resist pattern for form ng a connection post and to formon the second

surface a seco resi st. attern atter etching
the first surfgﬂlg PAFSepa %{(’Elhaﬁﬁ’%ﬁr’eaci"?ﬁﬁ lywd) éﬁm%) to form
the connection post; (iy) filling the flrst surfac netal plate with
a pre- nolliﬂfﬁénr@sql??staﬁ oflechiogkAwEs amanyiaghing r{ﬁﬁg ‘g?@h]@a GPESHBSHAE puri ed:;
(v) renoving the pre-nolding resin uniformy in a thickness direction of

t he pre- naiddi segpicoadiletonapiparaties ipovhicmis thefmemfadtuningproessnet ilead fpost i s
exposed; and (vi) etching the second surface of the netal plate to forma
W ring palite s phre-20R; @ pidlinaddib@rdshi is alldwed tooe @tihbad sinply Wi agniabtel di ng
resin is at the sane height as the bottom surface of the connection post.
Ther ef or eghidkhedsS POssi bl e to securely achi eve an object of maintaining the
rigidity of the lead frane substrate and al so of conpletely exposing the
botton1suLB?§ of the connection post. [0019] 25A second aspect of the

pr esent ion is the nanufacturing met hod of a lead 9 franme substrate

according to t fi.rst as h the Si.n . i s | m1ike.
recording to t e BohEE bt %enﬁamﬁaa@%? it B lod Gradtr o
substrate nore sinply than by using a liquid-like resin. [0020] 5A third
aspect of subseatprigelading; Guafer enting atnh@t%rrﬁeﬁ‘&crﬁwﬁ WePrrtadine sAnailne iy

10 afirst surface and a second surface of a metal plate; (ii) pattern-exposing the
photosensitive resist or the dry film on the first surface and the second surface, and then
developing the first surface and the second surface to form on the first surface a first
resist pattern for forming a connection post and to form on the second surface a second
resist pattern for forming a wiring pattern; (iii) etching the first surface of the metal plate

15  partway down the metal plate to form the conne;ction post; (iv) filling the first surface of
the metal plate with a pre-molding resin to a thickness with which the etched surface is
buried; (v) removing the pre-molding resin uniformly in a thickness direction of the
pre-molding resin until a bottom surface of the connection post is ex.posed; and (vi)
etching the second surface of the metal plate to form a wiring pattern.

20 According to this, the top surface of the pre-molding resin is at the same height
as the bottom surface of the connection post. Therefore, it is possible to securely
achieve an object of maintaining the rigidity of the lead frame substrate and also of
completely exposing the bottom surface of the connection post.

[0019]

25 A second aspect of the present invention is the manufacturing method of a lead



frame substrate according to either of the first aspect and the second

aspect, in which the filling of the pre-nolding resin is perfornmed in a
vacuum chanber . According to this, it is possible to reduce the
occurrence of bubbles or the Iike when the pre-nolding resin is filled,
al l owi ng the manufacture of a nore high-quality 10l ead frane substrate.

0021 ¥ i i ) ]
Lubst s at oTes e L BRAGHD ¥ BRI SThich ML nRBalnd it AL LT

surface; a connection post farnmed.on the first surface; wring, formed on
Lhe second sur f At ORad s, i Roriing PRuie g st <ad Sgfme HOS™ i ckness
of the pre-nolding resin |ayer is the sane as a height of the connection
post . [Oomeye simply thamby usipg adigpidclikegesiphe present invention is a

sem conduct or apparatus, in which a sem conductor elenment is packaged on a

| ead fran030pstrate, and the |l ead franme 20 substrate and the seni conduct or
el enment are electrically connected to each other by wire bonding, in which

the lead franme suhisd aspe6r dffiled prdamit invedrais i @bguiéthdin@mkitodtorauédsace and a
second surface; a connection post fornmed on the first surface; wring

formed onghiie soREANChcBbidlAcS eiRAh rahd it AL Ad theslobnd A%8Et, irPWFich harhi ch a
t hi ckness of the pre-nolding resin |ayer i's the sane as hei ght of the

connecti o 0Ste.. 251 00 10 . According te the present invention, in
FIRG S ol 9 g ity mespun B Shchita gt

manuf act urin P is possible to
.-sinmply make the, thickness.of .a pre-noldin esin substantially the sane as
the hei ght of tﬁ&c%g’ﬁlﬁé%?% At 588%5.%19\29 redpcedhe P?C“Ff?éc‘f‘p?fgz%fea i°ﬁ816rqé~’§i nis

provided with the condition of having 5 sufficient rigidity as a support
nenber of Whietheauermalding resimistiiled callovdng thsgnaufasira gf & meore alibh post to
be conpletely exposed. Therefore, a sufficient nechanical strength is
of fer €@, &nad froreenbsrate.a joint strength with high reliability in connection
i s obtained. BRI EF DESCRI PTI ON OF THE DRAW NGS 10[ 0024]

[0021]

A fourth aspect of the present invention is a lead frame substrate, including: a
metal plate with a first surface and a second surface; a connection post formed on the
first surface; wiring formed on the second surface; and a pre-molding resin layer, in
15  which a thickness of the pre-molding resin layer is the same as a height of the connection
post.
[0022]
A fifth aspect of the present invention is a semiconductor apparatus, in which a-
semiconductor element is packaged on a lead frame substrate, and the lead frame -
20  substrate and the semiconductor element are electrically connected to each other by wire

bonding, in which the lead frame substrate includes: a metal plate with a first surface and

a second surface; a connection post formed on the first surface; wiring formed on the

second surface; and a pre-molding resin layer, and in which a thickness of the

pre-molding resin layer is the same as a height of the connection post.

25 [0023]



FIG 1A is a schematic cross-sectional view showi ng an exenpl ary

manuf acturing step of a |ead frame substrate according to the present

i nvention. FIG 1B is a schematic cross-sectional view show ng an
exenpl ary manufacturing step of the legg frame substrate according to the
present invention. 15FIG 1C is a schematic cross-sectional view show ng an

exenpl ary manuf aeédHiinBgo ﬂfe%@es@ﬁt ihbatioBam hiRIRSHSE 1e8d EraffeGandiAdwi] t he
present invention. |G 1D is a schematic cross-sectional view

showi g anpRABORA &15Y pORIM ACHHE MR lRLH k% SR JIAE 2utfst rat e

according to the present 1nven IS a I' € Cross-sectional

Vi ew show a xgnpl ar 0,.mapufacturing.step.of the |ead frame substrate
accor di ng’ %gtapﬁ%ﬁ%%gg%rﬂ? X“f ﬁ\?&ﬁ]@ggﬁﬁﬁe Conne%t’%rf Eg?s_t“: is a schematic

cross-sectional view show ng an_exenplary manufacturi né] st eE of the |ead
frame substrat eAadésili thg Piompliingricsiadmprovided iftoihe condition ofhaging G i s a
schemati c cross-sectional view show ng an exenpl ary nmanufacturing step of
the | ¢ad $uffipentsugidity ag @suppo mutinggr pHtheleadofrmse mibsirate@ntliatso.alldskigGhdH i s a
schemati c cross-sectional view showi ng an exenplary 11 manufacturing step

of the | eashnbetiomepsstishie @hplacigekposed. t Dhébf rgraaneiviert Mve@Rhhiosl stbhdhll is a
schemati c cross-sectional view show ng an exenpl ary manufacturing step of

the |ead foroReds HRS IoAloR et GRRIRAh vt R R T EB 8Nty IV RMEGS, is %'bféme%A is a
schemati c cross-sectional view show ng an exenpl ary conventi ona
BRIEF DESCRIPTION OF THE DRAWINGS
10 [0024]
FIG 1A is a schematic cross—section;ﬂ view showing an exemplary
manufacturing step of a lead frame substrate according to the present invention.
FIG. 1B is a schematic cross-sectional view showing an exemplary
manufacturing step of the lead frame substrate according to the present invention.
15 FIG. 1C is a schematic cross-sectional view showing an exemplary
manufacturing step of the lead frame substrate according to the present invention.
FIG. 1D is a schematic cross-sectional view showing an exemplary
manufacturing step of the lead frame substrate according to the present invention.
FIG. 1E is a schematic cross-sectional view showing an exemplary
20 manufacturing step of_the lead frame substrate according to the present invention.
FIG. 1F is a schematic cross-sectional view showing an exemplary
manufacturing s.tep of the lead frame substrate according to the pr'esent invention.
FIG. 1G is a schematic cross-sectional view showing an exemplary
manufacturing step of the lead frame substrate according to the present invention.

25 FIG. 1H is a schematic cross-sectional view showing an exemplary



5l ead franme substrate. FIG 2B is a schematic cross-sectional view
showi ng the exenpl ary conventional |ead frame substrate. FIG2Cis a
schematic cross-sectional view showi ng the exenplary conventional |ead
frame substrate. 10 BEST MODE FOR CARRILNG OUT THE | NVENTI ON [ 0025]
Hereunder is a description of a |lead frane substrate of LGA (Land Gid

Array) tyRendsctiinSSeyBt e t@d Wit B TREUERE4HE &@&e%%s@%n@%&ti?ﬁl ead frame

substrate according 15to the present 1 nvention is appli ed, "reference

to FIG 1A to FI,.G-11;. Fl 1.Ato Fl 1 ho he i.C_cross-sectional.
vi ews show ng rrlﬁnGu Ialcs: S%er%atlgtcté%sss_sgﬁ%oélaﬂ‘é% Sﬁ?%ﬁ%’% %s%se{nlpgat% according to
the present inventiaon. Each %nit of the manufactured LGAs had a size
of 10 nm BauHreuRg SR el B lod fRAmETuDEEHA BELTTRE POIPEIPETH eS8 pi ns
arranged in an array when seen in a planar 20 view. A nmultitude of the LGAs
wer e panel i zed Bf: 3Adubsehemeic cinps-sqctiohd viow lowing apgremplenisdnngntsmebs, t he
LGAs were cut out and the edges of the LGAs were trimred. Thereby, separate
LGA-t ype leedfrafeanistimttbst rat es were obtai ned. [0026] First, as shown in FIG
1A, an el ongated, band-like copper substrate 1 with a 25 width of 150 nm

and a thi cknessriof 28592 RieM@tic Bfosfaéctidnal viéw showing M@@x,en_arﬁsa:s ReMwentibndt! G
1B, a photosensitive resist 2 (OFPR4A000 manufactured by TOKYO OHKA KOGYO

CO., LTD. . yasnceatedion both sides of the copper substrate 1 with a roll
coater so as to have a thickness of 5 p.m .Then, the copper substrate 1 was

pre-baked at golgiG. 58% F& ercr)lfatict: rc]r(;’(‘asg—%)eac {1oh% V%Wts oewi?lg%eogx%nmsﬂlz}rgf LSnven 1|or51§1 2,

lead frame substrate.
10
BEST MODE FOR CARRYING OUT THE INVENTION
[0025]
Hereunder is a description of a lead frame substrate of LGA (Land Grid Array)
type as an example to which a manufacturing method of a lead frame substrate a(‘;c'ording
15  to the present invention is applied, with reference to FIG. 1A to FIG. 1I.  FIG. 1A to FIG.
1T show schematic cross-sectional views showing manufacturing steps of a lead frame
substrate according to the present invention.
Each unit of the manufactured LGAs had a size of 10 mm square and had an
external connection portion with 168 pins arranged in an ai'ray when seen in a planar
20  view. Amultitude of the LGAs were panelized on a substrate. After the following
manufacturing steps, the LGAs were cut out and the edges of the LGAs were trimmed.
Thereby, separate LGA-type lead frame substrates were obtained.
[0026]
First, as shown in FIG. 1A, an elongated, band-like coppér substrate 1 with a

25  width of 150 mm and a thickness of 150 pm was prepared.



5 adry film2 my be attached. Next, the copper substrate 1 was
pattern-exposed fromboth sides via a photonask for pattern exposure with a
desired pattern. After that, the copper substrate 1 was subjected to a
devel opnent treatnment in a 1% sodi um hygdroxi de sol ution. Then, the copper
substrate 1 was washed with water and post-baked to obtain a resist pattern

3 10 as shown iNxkld@shddn ifRIONS, 2bhdtbnsitit 2688 2qDFPRAOCORRABKMEMASL rate (a
surface opposite to the surface on which the sem conductor elenent is

mount ed; n@ﬁ@ig?ﬁ bR A RFEYBLOOLED 3l Jo%#ed%ﬂ.rbfongﬁdésrbt{tﬂgccﬁﬁn@?ent

enbodi ne esi st pattern or formng connection posts was
formed. On,the other of the surfages .surfacg. on i ch the sem conduct or
o emont 1 SbHBnE S HOHSORGT SRR Crierep Migess s Bsed bt LE FIER) . a second
resist pattern 3 15 for formng a wiring pattern was fornedn_[0027L

. As shown jubstrte] pas Pae'bfﬂ?ﬁd@éﬂ@%ét dpsteadpiethe caatingof thaphoeseBHtivolssisitf aces
of the leads at the central portion of the substrate. On the top surfaces
of the | eady fAmolimdy bhettpdrednet er of the sem conductor el enment 10,

wire-bonding |lands 4 are forned. On 20t he rear surfaces of the |eads,

connect i on postiSed, the tosptr Subigarn whewitteitegogedtdromrtorm sipgeviatr aces to the
rear surface are arranged, for exanple, in an array when seen in a planar

view. hotoma%krfof’1 .eg%ggbors&etvmhsa dS&OEE poiterh e AR, %eaéogg&dsu%@@ate

senicondu%tor el enent re required to be electrically connected to the

correspon Iw%? S (iﬁgcqgcf: ttoi aoyeizgg)fggenrsénts trelza?r(r:lgrgtel_g aq"% §05 il%}g |hk8%§[q$};d[u&\%§e ?&erg, he

sem conduct er nent. ore, awring pa

connected to sone of the |and around the sem cqnductor el epent 10 was
For mod. -1 CeRBYBIaleaas Fgoher STHY WS RSt BPRegro PHBTS BT B owar o
its center so as to be connected to the connection posts 5 | ocated on the
| ower 1Gur tashevafin FHe 1$eni @oarriel tbe sefasap pf the seppes seliratedasndads qpppaie

5[ 0028] _
to the surface on which the semiconductor element is mounted; hereinafter referred to as

a first surface in the present embodiment), a first resist pattern 3 for forming connection

posts was formed.  On the other of the surfaces (a surface on which the semiconductor

element is mounted; hereinafter, referred to as a second surface), a second resist pattern 3
15  for forming a wiring pattern was formed.

[0027]

As shown in FIG. 1], a semiconductor element 10 is mounted on top surfaces of
the leads af the central portion of the substrate. On the top surfaces of the leads around
the perimeter of the semiconductor element 10, wire-bonding lands 4 are formed. On

20  therear surfaces of the leads, connection posts 5 for guiding an electric signal from upper
traces to the rear surface are arranged, for example, in an array when seen in a planar
View.

In addition to this, some of the lands 4 around the senﬁconductor element 10 are

required to be electrically connected to the corresponding connection poéts 5 located on

25  the lower surface of the semiconductor element. Therefore, a wiring pattern 6 that was



Next, the second surface of the copper substrate 1 was covered with a back
sheet to protect it. Then, an iron chloride solution was used to performa
fist etching treatnment fromthe first surface side of the copper substrate
1, to thereby make thin the portions of,the copper substrate 1 that were
exposed fromthe first resist pattern on the 10first surface to 30 gm

(FI G 1D) . connected %@%gﬂéd%’!h&ﬁh@A}]%%Pﬁ@{ﬁétéeﬂﬂ%ﬁﬂgctﬁr agﬁgﬁtfﬂocwg{]fmw of 1.38

and a tenperature of 50C. At t Irst etching.treatnent, e portron of

t he copper,  _substrat on, whi ch .th irst resist pattern 3 for formng the
connect i O PBST §a°?%1%? %?lﬁ‘g%e PLIRGE ngﬁ%i’ @‘iqsgatet%%wgfiéﬁicﬁﬁt?r $h&T 8 Sre, it is
possible to for({n cgnnecti Qn posts. 5 with a height in the thickness '
15di r ect | GERERed ipcthe sppRertin basts atosated op g lower erfse af hersemieonabeted in t he
first etching treatnent to the | ower surface of the copper substrate 1. The
connect i oflepert(gotsshewabn thedigues)nal connection with the printed wiring
board." Note that the first etching treatnent does not conpletely
di ssolsve @028 enove the portions of the copper substrate 1 that are
subj ected to etching, but etches the copper 20 substrate 1 partway downward
so as to fini shNg&RethebeddhduiidR kMR oppbesibifite ﬂ)%tslcefe%e@fwiﬁlfaeoaaegpé%'i

Xt,

substrate 1 have a predeterm ned thickness. Ne as shown in FIG :
1E, the fjr f . ' . [ ISt ttern 3 with a 20%
soi uti on S8 b Fvay i L R AR driFes Lt bEREs el 2

t enper at ur e of 0C., 25[ 002 .14 ~_Next, a ho in FIG  1F, a
Filmli ketr?%f;?%%n&&? f?:‘ISFrSéJéf%%e iléﬁﬁf%doﬁ%%ﬁ&f‘%ﬁé?%ﬁao %ﬁi{ﬁyﬁﬁf&}?‘? thindhe

Chem cal Co., Ltd,) was used tQ forma pre-molding resin |layer 11 by press
wor k. ThePdrfipms ofi theconpst sbstrais dithatveese pxnosed Hamibe Sest resish aakiera 3tan Bkness
such that the pre-nolding resin layer 11 is filled to a position 20 jim

hi ghel0 5t hshsurfeee bw39 pm EG.fldYes of the connection posts 5, that is, a

t hi ckness of 130 pm For the press work, a vacuum pressurizing-type

| am nating appaltat iusn sidsridissilitiohttad prspedtfit diavity b€ $138 ah@yeémpdrati@sofPr essed
with a tenperature in the pressing portion of 100C, vacuumin the vacuum

chanber 05049: 2 A1GRe iR EtcRinhRIGANY thd ?ﬁfﬁ% oﬁﬁle%%ggén}@abs&a@@?ph “&.%hdl{éi Susi ng

the filmlike thernoplastiC resin as e pre-nol g resin layer 1

first resist pattern 3 for forming the connection posts is formed is not subjected to etching.
Therefore, it is possible to form connection posts 5 with a height in the thickness
15  direction of the copper substrate 1 from the etched surface formed in the first etching
treatment to the lower surface of the copper substrate 1. The connection posts 5 enable
external connection with the printed wiring board.
Note that the first etching treatment does not completely dissolve and remove
the portions of the copper substrate 1 that are subjected to etching, but etches the copper -
20  substrate 1 partway. downward so as to finish the etching treatment when the portions of
the copper substrate 1 have a predetermined thickness.
- Next, as shown in FIG. 1E, the first surface was stripped of the first resist pattern
3 with a 20% solution of sodium hydroxide in water. The stripper solution had a
temperature of 100°C.

25 [0029]



effective in sinplifying the working. Furthernore, pressing in the
vacuum chanber has the effect of elimnating the voids produced in the
pre-nolding resin layer 11. Therefore, it is possible to suppress the
production of voids in the pre-nolding;yesin layer 11. 15[0031]

After the press work on the pre-nolding resin layer 11, heating as

post - bake was amaltlfs@h%n}@@fe figra ﬁQnJEkQ%e%%oplﬁ&tlctljahﬁ (N@Q%Othe first,
surface was covered with the pre-molding resin layer 11 w thout

SLZCLH"dPﬁém?%%?%WWP%&? PR L ) FOR ko dO TR R o b P
he f f | | : h
L1 cat mont IS SHICH RF 58 LOCH bt ﬂ%ﬁ%@pﬂ%gg‘flwaswsﬁaggg;%ge' post - bake

of the pre-nolding resin layer 11, the back sheet on the second surface was
removed, @irknessehfinthatits ppempistingtesindayas 1as GHedhig asptstitanc}) ka iighsT r on
chlorlde sol uti on was used, which had a specific gravity of 1.32 and a

t enpersat uthen dfe botBrBaEacE e tiet ahinactidngmstrd, tat esca thickifess off BBOwimi ng pattern
on the second surface. Wth the etching, the copper on the second surface

that was exposerbrfth®pietRokes Oathuhefiesiurpaiett9pdladin@mgtippaiuéarhsaned.
renoved. After that, as shown in FIG 1G the pre-nolding resin |layer 11

coveri ng. henfihsiimaehae: YRRaPplblSH R bl SRRt srrsgﬁw?@sﬁ&fﬂ

surfaces he con post wer e expos po In
apparat us, uff-roll N t he flber
thlckness o C?hel%g%¥ﬂﬁe¥¥%u%‘ ﬁ%g ﬁ%ggfg%%?bgﬁgﬁ%an%ﬁg f§@§e§%§ used.
[0030]
10 Thus, using the film-like thermoplastic resin as the pre-molding resin layer 11 is

effective in simplifying the working.

Furthermore, pressing in the vacuum chamber has the effect of eliminating the
voids produced in. the pre-molding resin layer 11. Therefore, it is possible to suppress
the production of voids in the pre-molding resin layer 11.

15 [0031]

After the press work on the pre-molding resin layer 11, heating as post-bake was
applied at 180°C for 60 minutes. At this stage, the first surface was covered with the
pre-molding resin iayer 11 without discrimination between the etched portions and the
unetched portions. The pre-molding resin layer 11 functions as a protective layer.

20 ’fherefore, the first surface will not be_ etched at the time of a second etching treatment,
which will be describéd later.
[0032]

After the post-bake of the pre-molding resin layer 11, the back sheet on the

second surface was removed; and etching was performed. As an etching solution, an

25  iron chloride solution was used, which had a specific gravity of 1.32 and a temperature of



Next, as shown in FIG 1H, the second resist pattern 3 on the second
surface was 10stripped to obtain a desired LGA-type | ead franme substrate.
[ 0033] Next, after the stripping of the second resist pattern 3, the
metal surfaces on the bottons of the coppnection posts 5 that had been
exposed by the aforenentioned polishing renmoval- were subjected to a surface

treat ment sy t R LRIRHA0 AN BBBOd 9fm 8haRhE séteéﬁ oﬁ%m SKEhd Qﬂfa'c@d' Wigol d

pl ating. Thereby, pl ated | ayers 12 were forned. For ornatlon of the pl at ed

layers 12 etep;ﬁ gﬁ %%tc'eﬁ%e\ftohghé)ée%gﬁd’]gnfgﬁg BOF e Q]g(#lea ‘If’r%%h t%\e s \fees(rﬁ% St P gr

electroly FequiTes 1 ornat i on

suppl yi ng Iat e c currenf. Due to fornatlon of the platlng
el ectrode %“&fﬁ ﬁﬁV?%aﬂaﬁneg mes smaller by the amount of area used

for the fornatlon making it difficult to route the 20traces. Therefore, in
the present enbbderibaitas shawnfip FHatiG themsemeldios resie lyeiol leenyering the first

ni ckel / pal | adi unf gol d pl ati ng, which does not require electrode for current
suppl ¥, wasfaaclops palishpdBBijemoved until the bottdthatrfaces of tie cortaktios poftades of the
connection posts 5 were subjected to an acid 25degreasi ng, a soft etching,

an acid clermixpeseda Bkaid pylizh@ataphatstus achifadli-ge poRaHiNE M paraus W Pre-di p,
an electroless platinumplating, and an el ectroless gold platlng to form

the pl at egechay &t 9o lRe ﬁEQQthﬁ‘ésggf HRWRE r}lﬂ %ﬁﬁl&l&e@ &[Iéflabetnggoc ®fs 3 um a

pl ati num thickness of 0.2 um and a g nes he platlng
sol utions used were: Enplate NI (manufactured by Meltex Inc.) for nickel,
PAUROBOND" " (manufactured by Rohm5 and Haas Conpany) for platinum and

on 1 ho | oad 1 AEEL EBOBIR EIhdbh fbs oEpeliene FOPHRS Dntieceren oo war
10  stripped to obtain a desired LGA-type lead frame substrate.
[0033]

Next, after the stripping of the second resist pattern 3, the metal surfaces on the
bottoms of the connection posts 5 that had been exposed by the aforementioned polishing
removal were subjected to a surface treatment by the formation method of electroless

15  nickel/palladium/gold plating. Thereby, plated layers 12 were formed. For formation
of the plated layers 12, the electrolytic plating method is applicable. However, the
electrolytic plating method requires formation of plated electrodes for supplying plating
electric current. Due to formation of the plating electrodes, the wiring region becomes
smaller by the amount of area used for the formation, making it difficult to route the

20 traces. Therefore, in the pfesent embodiment, the formation method of electroless
nickel/palladium/gold plating, which does not require electrode for current supply, was
adopted. |
[0034]

That is, the metal surfaces of the connection posts 5 were subjected to an acid

25  degreasing, a soft etching, an acid cleaning, a platinum catalyst activation treatment, a



mounted with a fixation adhesive 13 or a fixation tape 13. Then, terninals
for electrical 10 connection of the sem conductor elenent 10 and

predet emai ned positions of the wiring pattern (the wre-bonding |ands 4)
were wire-bonded by use of gold fine wifes 14. Then, nolding with

pre-nmol ding resin 15 was performed so as to coat the |ead frames and the

sen condugt Qlip, @h @IRAb s PlatifurR Blafih B, SHRAMNCINHELO ol WS inbal the plated
Next , thg&panpel i zed sersn' 1glgrllduc (?r gubstrat es Wergoc%?ﬁtog OE?%.II} nes})e%%rate

i I TY 0361 ., - It
oo A T A AR A e

ici i . reliabili In
conneat | o2 FREEa Bt BT AR AR RBRenER: RS b svd are! (gl NI

substrate 252; photosensitive resist or dry film 17 3: resist
pattern 4(:m5\ﬂi1faégl§%?ﬂ Mslten e or piskeleRAUBHBND EP (manufactured by Biohimg
pattern 510: sem conductor el enent 11: pre-nold | ayer

5  and Haas Company) for platinum, and PAUROBOND IG (manufactured by Rohm and
Haas Company) for gold.
[0035]
Next, on the lead frame, the semiconductor element 10 was attached and
mounted with a fixation adhesive 13 or a fixation tape 13. Then, terminals for electrical
10 connection of the semiconductor element 10 and predetermined positions of the wiring
pattern (the Wire-Eonding lands 4) were wire-bonded by use of gold fine wires 14. Then,
molding with pre-molding resin 15 was performed so as to coat the lead frames and the
semiconductor elements 10 to obtain semiconductor substrates.
Next, the panelized semiconductor substrates were cﬁt to obtain separate

15  semiconductor substrates.

INDUSTRIAL APPLICABILITY
[0036]
It is possible to simply manufacture a lead frame substrate that has a sufficient

20 mechanical strength and also has high reliability in connection.

DESCRIPTION OF THE REFERENCE SYMBOLS
{0037]
1: copper substrate

25 2: photosensitive resist or dry film



12: plated layer 13: fixation adhesive or fixation tape 14: gold

fine wire 1015: pre-nolding resin 21:
sem conduct or

flat portion of |ead frame 22:
el enent 23: |ead 24: netal

wire 1525: nol ding resin 26:

extraction el ectrode 27: retaining rrerrgfr 28. fixation resin or fixation
rear surface of lead frame 13 CL

of a |ead frames:sshsiph@é®, conprising:

t ape 29:

10

15

4: wire-bonding land

5: connection post

6: wiring pattern

10:
11:
12:
13:
14:
15:
21:
22:
23:
24:
25:
26:
27:
28:

29:

semiconductor element
pre-mold layer

plated layer

fixation adhesive or ﬁxation tape
gold fine wire

pre-molding resin

flat portion of lead frame
semiconductor element

lead

metal wire

molding resin

extraction electrode
retaining member

fixation resin or fixation tape

rear surface of lead frame

AIM5S 1. A manufacturing method



either coating a photosensitive resist on or attaching a dry filmto a
first surface 5and a second surface of a netal plate;

pattern-exposi ng the photosensitive resist or the dry filmon the first
surface and the second surface, and thgp devel oping the first surface and
t he second surface to formon the first surface a first resist pattern for
formng a connecti-on post and to forgnamshe second surface a second resi st
pattern for formng a wiring pattern; 10etching the first surface of the
netal plate partway down the netal plate to formthe connection post;
filling the first surface of the netal plate with a pre-nolding resin to a
t hi cknessy with j r I i ed; .. _.removing the
pre-m)l.dilrig res@ﬁ{aﬁﬁﬁa%%&rﬁ&&?ﬁﬂéﬁ% A%%ﬁﬁ%{égs%%ﬁ%%t FUPE g he 15pr e- nol di ng
resin until a boiltom f%urfa e of the connection post is.exposed; and etching
the second sur fACE GEIPHR PRAPSANSINVETSIN 81 0p AHRCRIRG & dpidilpsioradhingt suriace The
manuf acturing nmethod of a |l ead frame substrate according to claiml,

wher eiPn ta#d apeeondpiugiapqolramel pltet i | m i ke. 20 3. The nanufacturing net hod
of a lead frane substrate according to claim1, wherein the filling of the
pr e- nol di ng r egiatteinsexpesifig thegpdiotosemsitingcasinn aranderiilm on the4irstEhface and

manuf acturing nmethod of a |l ead frame substrate according to claim2, 25
wher ei n tthe sddohd singacef ardnBerpdereltpirth the fir @ ShifadeSandehd QOB sirhcd ty/ fHUM
chanber. 19 5. A lead frane substrate, conprising: a netal plate with a

fs Iu:: fS;CZ U rdrAee 2 duFa ROCORR0e SVl fAE R fofl f&ﬁﬁﬂf&k&rﬁf&c@&?f)osﬁ QhARAOAA ohhEe T TSt
second surface a second resist pattern for forming a wiring pattern;
10 etching the first surface of the metal plate partway down the metal plate to form |
the connection post;
filling the first surface of the metal plate with a pre-molding resin to a thickness
with which the etched surface is buried;
removing the pre-molding resin uniformly in a thickness direction of the

15 pre-molding resin until a bottom surface of the connection post is exposed; and

etching the second surface of the metal plate to form a wiring pattern.

2. The manufacturing method of a lead frame substrate according to claim 1,
wherein the pre-molding resin is film-like.

20

3. The manufacturing method of a lead frame substrate according to claim 1,

wherein the filling of the pre-molding resin is performed in a vacuum chamber.

4. The manufacturing method of a lead frame substrate according to claim 2,

25  wherein the filling of the pre-molding resin is performed in a vacuum chamber.



5wiring formed on the second surface; and a pre-nolding resin |ayer,

wherei n a thickness of the pre-nolding resin layer is the sane as a
hei ght of the connection post. 106. A sem conduct or appar at us,

wherein a sem conductor el enent is packgged on a |ead frame substrate, and
the |l ead frame substrate and the sem conductor elenent are electrically
~connected to each other by wire bonding, wherein the |lead frane substrate
conprises: 15a netal plate with a first surface and a second surface; a

connecti of postAj&@qﬁﬁ] onpEhge f ; rface; wiring forned on the second
surface; and a pre-no |ng re%fﬁ dﬁe% and wherein a thickness

BI)S"E he pre-nol dlrrrl1 ta[glsle Wltl?'X%rstISEIf}lc%ean ane _as surtge' ght of the 20connection

a connection post formed on the first surface;
5 wiring formed on the second surface; and
a pre-molding resin layer, wherein
a thickness Qf the pre-molding resin layer is the same as a height of the

connection post.

10 6. A semiconductor apparatus,
wherein a semiconductor element is packaged on a lead frame substrate, and the
lead frame substrate and the semiconductor element are electrically connected to each
other by wire bonding,
wherein the lead frame substrate comprises:
15 a metal platé with a first surféce and a second surface;
a connection post formed on the first surface;
wiring formed on the second surface; and
a pre-molding resin layer, and
wherein a thickness of the pre-molding resin layer is the same as a height of the

20  connection post.



