DESCRIPTION MANUFACTURING METHOD OF LEAD FRAME SUBSTRATE AND
SEMICONDUCTOR APPARATUS TECHNICAL FIELD [0001] The present invention relates to a
technique about a semiconductor substrate 10preferable for packaging a semiconductor element, and
more particularly to a manufacturing method of a leal frame substrate and to a semiconductor
apparatus Priority is claimed on Japanese Patent Application No. 2008-250860, filed on
September 29, 2008, the contents of which are incorporated herein by reference. 15BACKGROUND
ART [0002] A variety of semiconductor glgmenisp ek 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 20printed wiring board to which
the semiconductor element is to be attached by a factor of approximately several times to hundreds of

times. Therefore, infae\gase of CRINEFIRGTA RSHISENALSIFRMANLIOFRINeE Widng board, an

intermediate substrate for converting a pitch (a substrate for packaging a semiconductor element),

which ig called an interposer, is usedRAafr-$QGTROAGUFIOL elameRtis packaged on one surface of the
interposer.
TECHNICAL FIELD
[0001]
The present inventioh 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 semiconductor apparatus.
Priority is claimed on Japanese Patent Application No. 2008-250860, filed on

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 element), which is called
an interposer, 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 metal lead frame in its inside or on its surface. The lead franc is used to route
electrical connection paths, to thereby expand the pitch of external connection terminals for connection
with the printed wiring hoard. 5[0003] FIG. 2A ta2FIG 2C show a schematic structure of a lead

frame substrate of QFN (Quad Flat Non-Lead) type as.an example of an ipterposer. As shown in
FIG 9/ on & CORGA oM 2 ke THRD RS BF i B Lo YRS RSV = fa
portion 21 on which a siﬂliconductor elemen%éiis(ggarrar{xgeduAr.%und a perimeter of the lead frame,
leads 23 it SRS pitcH S BFRRSSEES PRGN RO HAMG METHBEES PhefalWitddasd: suth®as gold

wires is applied.tp connect hetween the leads 23 and the termjnals for electrical,connection of the
sermconduclGH bRTARE 3350 SO TR S A COR R G RO AR T I Ge WA 2 molding
resin 25 into infegration. 15 0003_#. retainin(%.mem%ﬂhﬂ in Itzlg;‘- 2A arll)d FIG. 2B is for retaining
the lead frarr%.t FOPRFHG R B](?} 7S YBRSGVED after rﬁéf(rjli%ge with the r?\%rding resin 25, as
shown ig Fli @%L With the interposer shown in FIG. 2A to 2C, electrical connection is
obtained 20 Q tween the perimeter of the semiconductor element 22 and the leads 23 around the

perimeter portion of e laad rae, Thecelore, e erhaser s unsulahie fora semieandicir

. . g C
element with a multi of termina € case of a small number o? f)er inals,

connection Zﬁwe the pri te?% 5wiring board and the interposer is obtained by metal pins being
attached to ng?%%t %énéfnﬁe) Qé% 3?(%%%(?}%%) geecr)?%agtlenr %ﬁ?ﬁgﬁ of the interposer. In the case of a

e Tomoe o e e ST AR A el s e o
copper, there is provided a flat portion 21 on which a semiconductor element 22 is
10 arranged. Around a perimeter of the lead frame, leads 23 with a wide pitch are disposed.
The 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



[0006] For a semiconductor element with a small area and a large number of terminals, pitch
conversion is difficult with an interposer with only a single wiring layer. To address this, a technique of
making the wiring layer into a plurality of wiring layers and stacking them is adopted. 10In the case of a
semiconductor element with a small area and a large number of terminals, the connection terminals of
the semiconglycioy elerment,are lisn.ainied in,an.aray.onaRatiom surfaceof e semiconductor

c,.
element. Therefore, the external connection terminals o Interposer are also arran&ed in an array.

For connecti inter I p Vi oard, @ flip,chip.connection system
using 15 miéﬁgé%%%%g %%%aggéﬁs%i?gd%%gtgﬁ E%%%?ﬁéggg%ge%&qﬁ%le?Bgiseé%o%%sléageéi%at%ﬁgd in the
vertical diregfion from ghave With.a.d1los. by 13365 A4 08 IRl %ln%‘t'cg?%%ﬁ(%{ 8[)%‘%11%0'65 are subjected
to metal plating. Thereby, electrical conduction Is obtained between the top and bottom of the
interposer. I, the daterposers according to the above system, it is possible for the pitch of 20the
external connection terminals to be microsized to approximately 150 to 200 pin. Consequently, the
connecgon Ef_mj@'g]als can be increased in number. However, reliability and stability of the joint are
decreased. Therefore, the interposers are not suitable for application as in-vehicle interposers that

require high reliability, [QQQ:} a3 deesring e ihe materials and structures thahare Festhiihgse

interposers are 4 divided into several types including one in which the Structure for supportifig die lead

frame portiop;{syeasie.Al Gerarie:and wAs i WhictHiRe RASS MAterakis Mads fom orggnic matter such
as a P-BGA (Plastic Ball Grid Array), a CSP (Chip Size Package), or an LGA (Land Grid Array). An

appropriate gi@dssYaRd:ACCARING 1T MY RASK AR layer into a plurality of wiring layers and

stacking them is adopted.

10 In the case of a semiconductor element with a small area and a large number of
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 direction 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 are decreased. Therefore, the interposers are not
suitable for application as in-vehicle interposers that require high reliability.

[0007]

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



5the application. In any of the aforementioned cases, there are advances in finer pitch and
readiness to high-speed signals of the connection portions of a interposer with a semiconductor
element as the semiconductor element is decreased in size and increased in the number of pins and in
speed. In consideration of development in microsizirg, the 10terminal portion is required to have a

Cupporting rETRBA TSGR I A G ot e SIS B BB - Sekhandling for
. FurnorTE B5Sblbih SR BB CPep G A A B R O OFE NOR MG MEtaltyer
rocuiroment TG THLEDSLRETAL LI AT LA he e pbr B Sy-L00 8 430 b i his
for e fine VAN 30 WALR AR iats T BEPRI R o0 GG FOBBeRC o T RRGHAN, another

problen15is t}%ﬁé,ain ﬁ@ga%gcess of manufacturing a lead frame, a retaining member is discarded after
the retaining member 15 used. This leads to an increase in costs. 25This will be further described with
reference to FIG 2A {0 2C. %(%Qlo A lead frame is att%ched to a retainin embgz;‘zqnade of a

0 1€ an

.. .d. (o] ntipne asSEs CIre arc agvances 1Ner pl, . .
polyimide tape. On a |a]i%ort|on o the fea Framé, SemiCONdUCIOF & ementgﬁ are fixed with a

fixation resin %%.or (:x tion tape, 28. After, lprat wire %ondin is performed. Then, the transfer mold
method is use oer%o% t %ssﬁf%i%g}%]&c c())rfté gr%oenﬁ §" Srﬁ?gg%g?ghogv%tfg}g %ﬁ%‘lr%ﬁr&égin 25. Finally, the

entire unit s syhieaiao.cAsansLtRn Atk ANAEN UL TG sahsemicanducterclemen 22. The

edges of the semiconductor elements 22 are trimmed into completed products. In the case where the

rear surface gl iesd fiamainyieges o sonneaten suRea NN ARIGINIING hopr the

retaining member 10 27 is | to prevent t ng resin 25 from ffgwmg on

connedlipn 'ERIfA suriRger oldnsder sUTacsRd ihedadegr,and attaching there at the time of
g. However, the retaining'member 27 becomes filially unnecessary. Therefore,
[0008]

The lead frame functioning as both of a conductive portion and a supporting
member is formed by etching a thin metal. For a stable etching treatment, and handling
for the subsequent working, it is desirable that the metal plate have a thickness of

15  approximately 120 pm. 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 pm. In this case, the leads are made finer, at
most, to approximately 120 um for the pitch and approximately 60 pm 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.



the retaining member 27 is removed and discarded after molding. This leads to an 15increase 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]
Furthermor pBSIne solution to solve the aforementioned problem and provide a lead frame substrate
that allows formation of traces at a super fine pitch, allows stable wire-bonding work, and is excellent

economic efficiencyl&e}lth W h not discgjs din qu porting member of trace can(?e conceived.
. . eal %me 1S at&ac S‘F o are alb ﬂ%tmeng?er maifﬁ)a o%% I;r)_lo 1r¥11 e tape, .
In this solution, for manufacturing a lead frame substrate, a first resist patte r ormm% connection

posts s formed,an. &, fist suuface of a metal plale, and 3 second fesisthaliernfof faring a wiring
pattern is formed on-‘a second Surface. Coppet of the Tirst surface is etched {0 a desired thickness from

above, and then. a pre-molding resin is coa gon e fi s% surface to.form a pre-mald layer. After that,
the second g:}fr %%Ié i€e (:%eO %)%%?r{%oflréa X3 ubétegc?ﬁ(tellr%lat S/,W[ r%%l%lﬁ ar Ssggofrﬁgr%%%s'ist%é%{lérns on both

surfaces argstinnerl QOPLAAN i essumed that e ollowing merits ean, b xpestad fiom the lead
frame substrate manufacturecfln this manner. That Is, even if the thickness o the metal is made

iinner to & feyeh i Alowsnecpisne, s RosSibE LaRerlonn, Iable siehine hecauss ihe

. n .
pre-molding resin ctions as a sup member. ivioreo ecause or small sCa érlng O? ultrasonic

wave energXu{qlqul)ega%ﬁrgéggcgﬁgﬁ&g%fgn%%eignt jfhgvgc?ges of the semiconductor elements 22

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 the time of
molding.

However, the retaining member 27 becomes finally unnecessary. Therefore,
the retaining member 27 is removed and discarded 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 provide a
lead frame substrate that allows formation of fraces 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



15bondability. 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 I: Japanese Unexamined Patent Application, First
Publication No. 2006-245618 PROBLEMS TO BE S®OLVED BY THE INVENTION 7 However,
with the aforemerrl{ioned s%lutiotnf gigesr%g concetn %bout problems in manufacturing steps. That is, in
the aforemesﬁ]ﬁagﬁeglgo%eﬁ%ne,rif)ls echnical fﬁﬁﬂcullt ?o'coat, with the pre-molding resin, the surface of

the metal plate that been etched partway in the thickness direction. T élgickn ss,of the coating is
required to be suffic%ar% %%%\W&%%%%é% ?#%gz%ﬁﬁeﬁea}gﬁrga Sr%#ﬁ?/ﬁernaﬁﬁﬁsl |%Sr11? tR%t%(r)l%tg)n% surfaces

of the connegtian posts are reauiied o, b completely exposed 10016l Metheds of coating it

OIINIn ITTNCA On a 5€CO .
controlled thickness in this manner INciu e, for £ example, using asyr?nge oF the like to Inject a resin

at a single poil of & b sufacs talie.conted and wAlng W Ibe JesT spieads puck fhe whole
surface to b% coatea. nowa)gtﬁe pre-grﬁo Ing resin has viscosity to some deg e. erefore, it takes

time forthe pigMoiding e Jorsreadhusl L WolB SurTace s ing i auaselble; problem in
productivity. urthermore, there Is a case where surface tension foims the resin into a ball

coated on the first surface to form a pre-mold layer.  After that, the second surface is
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]



shape that remains 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 20to set injection points on the bottom surface to be coated. However, due also to the
viscosity of the pre-molding resin, the resin is pulled into .a thread during the movement from an
injection point to anSINEFTRjetiTh BB AL HALSH 2 1ithe e %dd ik C%nglgghl? TR e thread
is attached to the bottom surface(s) of the connection post(s). [0017] The present invention has
been achieVBaH BRI #PSbove problems in the prior art, and has an object to provide a
manufacturing methaod of a lead frame suhstrate and a semiconductor apparatus in which, in the
manufacturing procd$&'dfaile FES I s YR dty }téspgeé’-}ﬁ%lo %‘?ng’?ﬁsﬁﬁﬁsoaﬁ%%b‘gl 0 %15 arranged

simply with a suitable thicknegs. [0018] . Afirs ect of the present invention is a, manufacturing
method of aH’?éHl?rlé}ﬂ% Siibst ﬁfé,“f %ﬁé&%&e(ﬁl%ﬁ?ﬁgfd@%giﬁ%& %SeBE% oegél}lesc}tpvaéq%@fs%lggeor attaching a

dry film to 103 first surface and a secand surface of a metal plate; (i) pattern-exposing the

photosénsiti%ci‘éﬁﬁ Hbry %ﬁ? éiﬁf? eﬁ?s?é%ﬁé%% B tne %8%3%%%? %@}%ﬁ?jotlgé%véigveloping

the first surface and the second surface to form on the first surface a first resist pattern for forming a

connection 3&%% &%ﬂ%&&ﬁeﬂ’iﬁrg feoid %rfa}lo & gd%é%%r%erggl%%nﬁgﬁlé?ﬁ%?%@%?ﬁgn%e%n%g pattern;

(iii) etching the first surface of t%e metafe%lzﬁ;e 15partway down the metal plate to form the connection
f e heta

post; (iv) filliﬂasfﬁgrﬁr%etqgﬂﬁgég pelg e With a pre-molding resin to a thickness with which the

etched surfa[%%l%]

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 remains 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 pulled 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 DISCI.OSURE OF INVENTION



buried; (v) removing the pre-molding resin unifoiily in a thickness direction of the pre-molding resin
until a bottom surface of the connection post is exposed; and (vi) etching the second surface of the
metal plate to form a wiring pattern. 20According to this, the top surface of the pre-molding resin is at
the same height as the bottom surface of the conneétion post. Therefore, it is possible to securely
achieve an object of maintaining the rigidity of the lead frame substrate and also of completely
exposing th[eoébzt}om surface of the connection post. [0019] 25A second aspect of the present invention

is the manufacturin ethod of a lead esu stra according.to t eflrst ect in.which the
pre-molding resin |sg[fﬂ]ﬁ19ﬁ?<%en,&8‘cvcﬁ1&fﬁagt€%m}tai% 0 BﬁleVESVﬁwz}g[ Qove i

acture graeswed a& frame
substrate more si f}m sm aI| UId like resi 020 5 thl S r the present invention
is the manu?éb%ﬁ’ﬁgaﬁf}e 88%? %ﬁﬁ%%‘f%a CEORIA ﬁefeo tfgéufl rs%ga{)sge({:]? and the
second aspec in which t ef|II|n ofthe nglding, resin |s rformed |n av cyu hamber

B Seane ppe Rl e i

According tSIf |§Sﬁni’§cr9 GSEHE & %%ﬁ%s fh‘é’ Ulrr%elrll%g%?% ike When the pre molding

resin is filled, IowmgF8 gmanufact I%Ofamorelfgl% dqto I|ty 1%e flra esuﬁ%strate {8021] A
fourth speé’f(t) ?n%r% SEntiRVERtIONTEL 85d Fame Su raﬁwr rﬁzelualnd) aalplf {6 With a first

surface andgagﬁaéond surface; a connection post formed on the first surface; wiring formed on the
second surf hd a pre-molding resin layer, in 15which a thickness of the pre-molding resin layer is
the same as[(%ifgjght of the connection

A first aspect of the present invention is a manufacturing method of a lead frame
substrate, including: (i) either coating a photosensitive resist on or attaching a dry film to

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 connection 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 exposed; 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



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 20substrate 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 sutface and a second surface; a connection post

formed on the first surface; wiring formed on the second surface; and a pre-moldingresin,layer, and in
which a thic SBP%H&%F&?R%?? ﬁéoré?%?rﬁfé%%?%%%‘é”a%célgg‘?ﬁeé%ﬁ‘t el

of e Connection post.

25[0023] 10 A Comfléi?}% %t%? t&‘iﬁé?%?%}%%éﬁn%%#& &C%rllrugglc urgpe%?egfg%g{?éns%%g%%rate with a
stantia

. L Ac cs I
pre-mold, ills possib (o] ness of a pre-molding resin su y the same as

the height of the connection gost.. As.g[ sult, the pre-molding resin is provided with the condition
of having su%%ﬁ%ﬁ’r’?%%i Ps ggﬂﬁ%gr]tl SHIBS 'SF e lead frame substrate and also allowing the
connection ?8%{5 be completely exposed. Therefore, a sufficient mechanical strength is offered, and
moreover, a‘jo trength with high reliability in connection is obtained. BRIEF DESCRIPTION OF

THE DRAWINGS 10/008dLEic. 0 B archematie dossarcionaiyeniRioning A exemplary

1.El
manufacturing step o Feéa%fl?reé;me supstrate according to the present invention. IS a

schematic Cioss-seaional View. showingAll SY e RIAN-TRRIHIRE HINA ek A iRathfiamg. supstrate
according to the present invemntion.
filling of the pre-molding resin is performed in a vacuum chamber.

According to this, it is possible to reduce the occurrence of bubbles or the like

when the pre-molding resin is filled, allowing the manufacture of a more high-quality
10 lead frame substrate.
[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]



15FIG IC 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. 1F, is a schematic cross-sectional vidv showing an exemplary 20manufacturing step of

the lead frame subsitale, aceordiig a0 AgsRaLIvEntion, F1G. s A.sehematic cioss segtional
anu r

view showing an exemplary cturing step of the lead frame stibstrate according o the present

invention. Fl%r&-%éﬁcﬁ‘ ﬁg@gg@gﬁ%%)gﬁg?gg%%l%iee%épggg'%?g%}e%ﬁlgﬁganr manufacturing step of

CSin . .
the lead frame substrate according to t resent invention. S clhematlc cross-sectional

view Show"@%aﬁﬁﬁﬂ}pﬂﬁé}éaﬁ{% Mgfg&%ﬁg%g ﬁ@@o%&%&%%&@me substrate according to the

present invention. FIG. 11 is a schematic cross-sectional view showing an exemplary manufacturing

step of the lead framg, sybstiate, a5cotdME;LQ 16 PIEFENEVER e condition of having

5 sufficient rigidity as a support member of the lead frame substrate and also allowing the
connection post to be completely exposed. Therefore, a sufficient mechanical strength

is offered, and moreover, a joint strength with high reliability in connection is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS
10 [0024]
FIG. 1A is a schematic cross-sectional 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 step of the lead frame substrate according to the present 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



FIG. 2A is a schematic cross-sectional view showing an exemplary conventional 5lead frame
substrate. FIG. 2B is a schematic cross-sectional view showing the exemplary conventional lead
frame substrate. FIG. 2C is a schematic cross-sectional view showing the exemplary
conventional lead frame substrate. 10 BEST MODE!FOR CARRYING OUT THE INVENTION [0025]
Hereunderis ad scription of ag %d fr?nfre s%t%%%g,gle t%f LGA gLand rid Arragi)nventggg as an example

. man g ste ea ccording to the prese . ) .
to which a manufacturin m@tﬁo Ol‘la ead frame substrate ac ordmg%g%ori € present invention Is

applied, with refere tq FIG. 1@ to FIG. 11. FIG. IAto.FIG, Il show schema}tic cross-sectional views
- 1lisa = CIrOSS-SeC 1onalt view sh <

showing manufacturing steps oFa %%l%c frame substrate accor%lxlﬂr?é1 %omt]heé(prglé)s%% invention. Each
unit of the manuf%%%red L Asfht%g A Sdzi? of 10 m

anu alme Sups

L ti ti
with 1_68 pin%1 arrangelanl% Saﬁpaorray when seenina pﬁ%ﬂ%%gﬁggmgig%ﬁﬁﬁﬁﬂﬂﬁﬁ?ﬁ 'chX;) CVESer o
panelized on a substipte, Aftef §§§%§Lm‘8¥v&?gs£‘3§"e%‘dfé‘r%}‘ f%%}%‘?ém%' f&éﬁﬁ%ﬁ%ﬁ%@%&%’ the

edges of the LGAs were trimme ereby, separate LOA-type lead frame strates were obtained.
[0026] %irst,lgasd%]%vps%g&%e_lk an elongated, band-like copper substrate 1 with a

FIG. 2B is a schematic cross-sectional view showing the exemplary conventional
lead frame substrate.
FIG. 2C is a schematic cross-sectional view showing the exemplary conventional
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 according
15  to the present invention is applied, with reference to FIG. 1A to FIG. 1I. FIG 1Ato FIG
11 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 array when seen in a planar
20  view. A multitude 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 copper substrate 1 with a

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



25 width of 150 mm and a thickness of 150 pm was prepared. 12. Next, as shown in FIG. 1B, a
photosensitive resist 2 (OFPR4000 manufactured by TOKYO OHKAKOGYO CO., LTD.) was coated
on both sides of the copper substrate 1 with a roll coiner so as to have a thickness of 5 m. Then, the
copper substrate 1 was pre-baked at 90C. Instead df2he coating of the photosensitive resist 2, 5 a dry

im 2y b alacie, N, he comel Sibtile s ptem rpoped [y el it =

subleted 4. APV USEHTETL P 1940 NSO SR Tr e coppr st
of he surece o coppe g sulsce pRcale o e e on Wich e semionductr
patens lor il Femeclon ot es e, e AL e Sess Qv on when

patterns 15f Ef%{{}}{'}g a Wgéngtga%%n was formed. [0027] As shown in FIG. 11, a
semiconducior elément 10 i€ ountsd on top surfaces of the leads at the central portion of the

substrate. On the to %‘ijtrf %egoof th%uf%da ea{o\%lsd thcge I@ggimeggr ?Joth%gﬁlr‘%iﬁog%ggor element 10,
wire-bonding lands 4 ‘are orniedh OR 20tie rear surfaces gp&e?eadrs?, connection posts 5 for guiding

an electric signal fro er traces to the rear surface are arranged L exam le. in an array when
seenin a plﬁlg?%%# ?«Pr%atﬁ%r%axd%?gHrgo%lé? sgﬁ%lg%lp %gr%ndgﬁegﬁgﬁﬁﬁ 6 S r%iggn%?hac%%r element

e e T S e e SR SRR Do on 250

the copper substrate 1 was washed with water and post-baked to obtain a resist pattern 3

10  as showninFIG 1C. On one of the surfaces of the copper substrate (a surface opposite
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 at 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  the rear 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 semiconductor element 10 are

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

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



13 connected to some of the lands 4 around the semiconductor element 10 was formed, for example,
radially from the perimeter of the substrate toward its center so as to be connected to the connection
posts 5 located on the lower surface of the semiconductor element (not shown in the figure). 5[0028]
Next, the second surface of the copper substrate 1 WWas covered with a back sheet to protect it. Then,

an iron chloride solution was ufst%d Io %er orm a i&g etchin rgr %%ment frorp 1tpe firsft surfgc%;side of the

copper subgf}r%%écf (:t)Otﬁ%%eb?/ maké thin the %%rtlo%g%?lt%e c%pBlé?lseu SStrate' L that were exposed

from the first resist pattern 3.on the 10first surf to %0 FIG 15? The iron chloride solution
had a speciﬁ%aérlr ﬁv f/aé%aﬁ%grgrﬁl aet%?ﬁlrg%?ae%u?%%g? 50 Fr%%ﬁ% Irs }éiccﬁll};farﬁgg n%(()acr?te the portion of

the copper substrate 1 on which the first resist pattern 3 far torming. the nection posts is formed is
not subjectecg 0% %(?Jﬁiérl?g. ffere OCI‘%?I RgSéso§sf%%%ée%r%eggr%eer&%%%eo%ts gg Wit 1%O£§?§h?rin the

thickness lg?igg% Eogfshh%olggﬁ% %“B?é ate 1 from the etched surface formed in the first etching
treatment to the Jower suriace of the gop er substrate 1. The connection posts 5 enable external
connecgion mgir%}ge 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 20substsgle. 1 paitiay, AMNANALS 50 8510 MiANE QIGHING VeAtTGNL Wier e, portions o

the copper substrate I Fave a predetermine ext, as shown in FIG. IL Irst surface

was .S"‘ppe(?o"grmé%{i{ét r%%‘&},p e &F@éﬁhé‘ LA SPWEONRh IR Y IRy de i ater. The stripper
solution had a‘temperature of 100C. 25[0029] 14
treatment from the first surface side of the copper substrate 1, to thereby make thin the
portions of the copper substrate 1 that were exposed from the first resist pattern 3 on the
10 first surface to 30 pm (FIG. 1D).

The iron chloride solution had a specific gravity of 1.38 and a temperature of
50°C. At the first etching treatment, the portion of the copper substrate 1 on which the
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]



Next, as shown in FIG. 1F, a film-like thermoplastic resin (NEX-130 manufactured by Nippon Steel
Chemical Co., Ltd.) was used to form a pre-molding resin layer 11 by press work. The film-like
thermoplastic resin was adjusted to have a thickness such that the pre-molding resin layer 11 is filled
to a position 20 m higher 5than the bottom surfaces!df the connection posts 5, that is, a thickness of

130 um. __For the pless work, 2 vaguum-pressuriging type (Aminaling geparatys was used. The

pre-molding resin lay as presse h a temperaturé in‘the pressing portion of 100C, vacuum in

the vacuum chamber of,0.2.ton, and a ssing time seconds..[0030] 10Thus, using_ the film-like
the|rmopIastrir(l:a%lélgiar1C %é‘get eyplﬁgprgg?dgﬁ%ege@}%r?é%%r O1"(i)£e echve Sgﬁrhtélf%/#gatﬁree%?@nn& el

e e Tg s e R M e R Flee Qg minakng e s roduced In the

pre-molding gin It IS possible uppress the production of voids in the

pre-molding e Ver A JOI0SAL Ater ne.Riess woRen e RiaOing esindaver 11

beating as post-bake was applie utes. At this stage, the first'surface was covered

with the-pre; g, R IYRL L srinout AlscimyRauansoieen e sleleskhgiyippe and the
I

unetchéd portions. The pre-molding resin layer nctions as a protective layer. 20Therefore, the first

i sehion reameRl s ke e lter.

surface will not be efched at the time og%%%%
[0032] After the %%st?gja{ ségag{%é pre-molding resin 1, the bac eet on the second

surface wasyieroyed, s SN wes erlogmed. AR anLSIslg.AQU PRI GhIglde soluton

was used, w a spécific gravity of 1.32 and a temper
100°C, vacuum in the vacuum chamber of 0.2 torr, and a pressing time of 30 seconds.
[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 layer 11 without discrimination between the etched portions and the
unetched portions. The pre-molding resin layer 11 functions as a protective layer.

20  Therefore, the first surface will not be etched at the time of a second etching treatment,
which will be described 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



15 50C. The etching has an object to form a wiring pattern on the second surface. With the etching,
the copper on the second surface that was exposed from the second resist pattern 3 was dissolved
and removed. After that, as shown in FIG. 1(3; the pre-molding resin layer 11 covering the first
surface was polished and removed until the bottom $6irfaces of the connection posts 5 were exposed.
As the polrshrn apparatus, a buff-roll-ty |sh|ng apparatus was used. As for the fiber thickness of
the buff roll, Qt rckr?@& éﬁﬁf\%‘l’éﬁ%"h& %Hé%%véfdng patterngg,fhesecopdimiiesac. Wi the
second resi m 3 n the secon surfac rlpped to ob% a dglsrred LGA-type lead frame

substrate. [ ching, e%oaﬁ%rr(fﬂé’&ﬁfﬁ% %*F ﬁ%e§ RoRBS SRS PAtam S ihdidLeirfaces on the
bottoms of the con ectlo%g(B iiEﬁth t had b en exposed by the aforementioned polishing removal

were subje(‘}f%get%1 8 lrﬁiﬁ'}‘f‘ﬁ ormation method of electroless 15nickel/palladium/gold
plating. Thereby, pI ers 12 were format of the atedl yers 12, the electrolytic
plating method is aﬁé &ht \%]é)\‘f@? ﬂjéf%lggr%ﬁ iETBIH él“ﬁgéfﬁf ?é’a]iulr SYOFHHA gfrﬁlated
electrodes for su in ctrlc current.. Due, to format n of Iatln electrodes, the wiring
region %ecomeiés)erprr% e%%ls fe amouﬁ]too/? 4 iy %e Ptf%]es’flo Aatioht SHARRATIED route the
20traces. Therefore in {]he Qreﬁent enhbodlment thef methof felectroless
nickeUpalladiam/oaia B hting: wikieR 5o 8?%%u.re '¥BF BGH ?%&BBﬁfawagj%opted [0034]

That is, the m gal syrfacefchof oriqectlorfl posts 1% were bincgg% &%@é‘ren‘% %lo%égeg%(easmg a soft

etching, an &eid cléaning, a p a NNy Catalyst activation treatment,

used.
Next, as shown in FIG. 1H, the second resist pattern 3 on the second surface was
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 present 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



16 pre-dip, an electroless platinum plating, and an electroless gold plating to form the plated layers 12.
The plated layer 12 had a nickel thickness of 3 nm, a platinum thickness of 0.2 um, and a gold
thickness of 0.03 m. The plating solutions used were: Emplate NI (manufactured by Meltex Inc.) for
nickel, PAUROBOND EP (manufactured by Rohm 5l&nd Haas Company) for platinum, and

rame, the <EIRARACLS MR WAL AEH B0 A TR S S S B R A Sor

fixation tapek;LB. STlﬂ%n Lﬁ(mi ae%le%fg&grleﬁ: i%gl 10%%&%%1&” of tEg semicaonductor element 10 and

predetermmeéf%o& ons of the wiring pattetn {the wire-sonding 1and8:4) RS géd by use of

gold fine wirgs, 14. Then, mf{ ina with pre-molding, fesin 15 was performed so as.to ¢ a%\ﬁ lead
frames and h‘%é %Iélm%%%r? ic (;%rhé(?lgrlﬁisasn%?(??o“ gﬁtaiﬁ%e%%ggﬁéﬁ% 8P S %?rga &g mp?at t, the

e M BT R S e e e
T P e e A g,
resist or dry}fﬂ@s 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-bonding 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 cut 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



17 resist pattern 4: wire-bonding land 5: connection post 6: wiring pattern 10: semiconductor element
11: pre-mold layer 12: plated layer 13: fixation adhesive or fixation tape 14: gold fine wire 1015:

pre-molding resin 21: flat portion of lead frame 22: semiconductor element 23: lead 24: metal wire
17

3: resist pattern
4: wire-bonding land
5: connection post
6: wiring pattern
5 10: semiconductor element

11: pre-mold layer
12: plated layer
13: fixation adhesive or fixation tape
14: gold fine wire

10 15: pre-molding resin
21: flat portion of lead frame
22: semiconductor element
23: lead
24: metal wire

15 25: molding resin
26: extraction electrode
27: retaining member
28: fixation resin or fixation tape

29: rear surface of lead frame



1525: molding resin 26: extraction electrode 27: retaining member 28: fixation resin or fixation tape 29:
rear surface of lead frame MCSLLP 18 CLAIMS 1. A manufacturing method of a lead frame
substrate, comprising: either coating a photosensitive resist on or attaM%dery film to a first
surface and a second surface of a metal plate; paﬁ%rn-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 partgﬁ:n or forming a connection post and to form on
the second surface a second resist pattern for formi ﬁ iring pattern; etching the first surface of
the metal plate partway down the metal plate to form thc 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, wherein
the pre-molding resin,is a film-ljke therm stic resin, removing the pre-molding resin uniformly in
a thickness dir:gction ofr?ﬁrelug%g n&%iﬁ&ﬁe&% u&h%ﬁag %tc%en’?%%%%eé of the' &8fnection post is exposed;

and etching the Secogﬁéy rcfoazgtlengfatgﬁortrc]gé?lls {%eret:(s)isfg on& \é\{lcg&%ggag%@'ﬁlm to a first surface

and a second surface of a metal plate;

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;

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, wherein the pre-molding resin is a film-like
thermoplastic resin;

removing the pre—moldiné resih unifofmly in a thickness direction of the 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 second surface of the metal plate is etched to form the wiring pattern before
the step of removing the pre-molding resin uniformly in the thickness direction of the

pre-molding resin until the bottom surface of the connection post is exposed.

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



2. The manufacturing method of a lead frame substrate according to claim 1, wherein the second
surface of the metal plate is etched to form the wiring pattern before theigteplL.afremoving the
pre-molding resin uniformly in the thickness direction of the pre-molding resin until the bottom surface
of the connection post is exposed. 3. The manufactun g method of a lead frame substrate according
to claim 1, MCSLLP 19 wherein the filling of he pre Iding resin is performed in a vacuum chamber.
4. The manufa urin %ﬂﬁ lead fran] substrate acco rding to claim 2, wherein the filling of the
pre-molding re‘% %‘% &d i g‘%ﬁﬁ% g%%%? “5“?& ?}gh‘?ev ﬁ‘b‘é‘ﬁﬁé %ﬁrwpnsmg 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, wherein a thickness of the
pre-molding rf4sin lay: |s the e.asa Qﬁo% he Cé)nnectl ost and whereln thezore molding

e manu a [ng m ame S te accord
resin layer is formed by using a 1Tl%(e ermopflastac resin. Seémicon u%tor apparatus
wherein a semi ondu%or eme acka(%%d on a.lead fr?me S bstrate and he ead frame
\ﬁ’] Crein 11’1& 1n I‘ Sin 1 TTOrMC 18 ? lhm mb
substrate and the S&hicon or e en are efectrically connected to eac er by wire bonding,

wherein the lead frame substrate comprises:

5. A lead frame substrate, comprising:

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, wherein

a thickness of the pre-molding resin layer is the same as a height of the
connection post and wherein the pre-molding resin layer is formed by using a film-like

thermoplastic resin.

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:
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

wherein a thickness of the pre-molding resin layer is the same as a height of the



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 wHErRk R thickness of the
pre-molding resin layer is the same as a height of the MCSLLP 20 connection post and wherein the
pre-molding resin layer is formed by using a film-like %ermoplastic resin.

connection post and wherein the pre-molding resin layer is formed by using a film-like

thermoplastic resin.



