1 DESCRIPTION METHOD FOR MANUFACTURING SUBSTRATE FOR SEMICONDUCTOR
ELEMENT, AND SEMICONDUCTOR DEVICE 5 TECHNICAL FIELD [0001] The present invention
relates to a substrate for a semiconductor element. The semiconductor element is mounted on the
substrate. In particular, the present inventio 10 relatei to a method for manufacturing a substrate
which is shaped as a lead frame. The present invention also relates to a semiconductor device using
the substrate shaped as a lead frame. The present-aopligafien claims priority from Japanese Patent
Application No. 2009-064231, filed March 17, 2009, the content of which is incorporated herein by
15reference. BACKGROUND ART [0002] Various types of semiconductor elements such as memory,
CMOS, CPU, and the like, are manufactured by a wafer process. These semiconductor elements have

a 70terminal for pleqtricabqapRreationUFhe megnitesis OBERpitch PHIRS tavmirakioteleesrical
connection is different from the magnitude of the pitch of the connection part at a print substrate side
by approximately several to sexer/mNHradiimgaVACONDUCTOR DEVICE
5
TECHNICAL FIELD
[0001]
The present invention relates to a substrate for a semiconductor element. The
semiconductor element is mounted on the substrate. In particular, the present invention
10 relates to a method for manufacturing a substrate which is shaped as a lead frame. The
present invention also relates to a semiconductor device using the substrate shaped as a
lead frame.
The present application claims priority from Japanese Patent Application No.
2009-064231, filed March 17, 2009, the content of which is incorporated herein by
15  reference.
BACKGROUND ART
[0002]
Various types of semiconductor elements such as memory, CMOS, CPU, and the
like, are manufactured by a wafer process. These semiconductor elements have a
20  terminal for electrical connection. The magnitude of the pitch of the terminal for
electrical connection is different from the magnitude of the pitch of the connection part at
a print substrate side by approximately several to several hundred times. A
semiconductor element is attached to the connection part at the print substrate side.
Therefore, when the semiconductor element is about to be connected with the print

25  substrate, an intermediary substrate (a substrate for mounting a semiconductor element)



semiconductor element is attached to the connection part at the print substrate side. Therefore, when
the semiconductor element is about to be connected with the print 25substrate, an intermediary
substrate (a substrate for mounting a semiconductor element) called an "interposer" is used for pitch
conversion. The semiconductor element is mounted on one side of this interposer. A connection
with the print substrate ad t another surface or a peripheral of the substrate. The intuiposer includes a

metallic lead:famernthedmssion onalesbiontch sfasgoAn electrical connection channel is routed by
the lead frame. in this way, the pitch of an external connection terminal is expanded. The external

connection terminal niakesa-6RMMAEHRM:MWER: theRiinterbstatesilRONShis intefpliast: 24\~ 2C are
schematic diagrams showing a structure of an interposer 10 using a QFN (Quad Flat Non-lead) type

lead frame, wdtigBcisoarsexamplpial aueenRtionaldHEROSRYF surfadSosRWAIRFI G 2fhed flat part 15 of
a lead frame is provided at a central part of a lead frame. The lead frame is formed primarily of either

aluminum orgbgpRE. ABRMIiGenueianelemeeatlfJdBinrRuatedes the daiwan: s & thelgad frame. A
lead 17 15with a wide pitch is placed at an outer peripheral part of the lead frame. A wire bonding

methodss useefieeconneeldhie debebidndihadeiminalferelpoticalaamastionafihe semigenductor
element 16. The wire bonding method uses a metal wire 18 such as an Au line and the like. As shown

in FIG 2B, apintesalliriagraiianis sade araiianlséagendyperiDrmirg:asmeldingcnmcess with a
molding resin 19. 20Incidentally’, a holding material 21 shown in FIGS. 2A and 2B is used to hold a
lead frame. Takdsalding sdteriaiBliie rnovedagshown in FIG. 2C, after a molding is perfouned with
the molding resin 19. [0004] However, according to the interposer shown in FIGS. 2A - 2C, an
electrical  [0003]
FIGS. 2A - 2C are schematic diagrams showing a structure of an interposer
10 using a QFN (Quad Flat Non-lead) type lead frame, which is an example of a
conventional interposer.
As shown in FIG. 2A, a flat part 15 of a lead frame is provided at a central part
of alead frame. The lead frame is formed primarily of either aluminum or copper. A
semiconductor element 16 is mounted on the flat part 15 of the lead frame. A lead 17
15 with a wide pitch is placed at an outer peripheral part of the lead frame. A wire bonding
method is used to connect the lead 17 and the terminal for electrical connection of the
semiconductor element 16. The wire bonding method uses a metal wire 18 such as an
Au line and the like. As shown in FIG. 2B, an overall integration is made at a final
stage by performing a molding process with a molding resin 19.
20 Incidentally, a holding material 21 shown in FIGS. 2A and 2B is used to hold a
lead frame. The holding material 21 is removed as shown in FIG. 2C, after a molding is
performed with the molding resin 19.
[0004]

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

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



3 and an outer peripheral part of the lead frame. Therefore, there was a problem in that the interposer
is not suitable for a semiconductor element having a large number of terminals. [0005] 5When the
semiconductor element has a small number of terminals, the connection between the print substrate
and the interposer is conducted by attaching a metagic pin on an extraction electrode 20 at an outer
peripheral part of the interposer. Furthermore, when'the semiconductor element has a large number of

terminals, aaRGh dBalt GethbReray) 45 useke haaarding. totherBeh, aselderbaltispasitiangd in an array
10pattern at an external connection terminal at an outer peripheral part of the interposer.

According teha isesiessndueier eiembentdiavieg R aliareaardchiange hlunrhenehtermials, it is
difficult to convert a pitch when an interposer has only one layer of wiring layer. Therefore, a procedure
is often conguti@dlto increase the number of wiring layer included in the interposer, thereby stacking a
plurality of wiring layers. 15[0006] A connection terminal of a semiconductor element, having a small
area and a [atgsnumber of tilmnals, is often formed at a bottom surface of the semiconductor element
by being placed in an array form. Therefore, a flip chip connection method is often used. According to
this flipcchip connectidrrmethethiaorexiamall aaanechion 20iErmindleatodneni@iplosaieside is placed in
an an-ay form which is the same as a connection terminal of a semiconductor element. Furthermore,
according tedhigdlipchipveenmndetiommeibodt @amininedhsmosat 6f @aldestbhbysatisedig connect the
interposer and the print substrate. The wiring inside the interposer is created by forming a hole from an
upper part imagiBrgendiculaciragionadtiradd i ar alasesrarudightie hke, fHtieingeaapowetallic plating
inside the hole, and thereby creating electrical
Furthermore, when the semiconductor element has a large number of terminals, a BGA
(Ball Grid Array) isused. According to the BGA, a solder ball is positioned in an array
10  pattern at an external connection terminal at an outer peripheral part of the interposer.
According to a semiconductor element having a small area and a large number
of terminals, it is difficult to convert a pitch when an interposer has only one layer of
wiring layer. Therefore, a procedure is often conducted to increase the number of
wiring layer included in the interposer, thereby stacking a plurality of wiring layers.
15 [0006]
A connection terminal of a semiconductor element, having a small area and a
large number of terminals, is often formed at a bottom surface of the semiconductor
element by being placed in an array form. Therefore, a flip chip connection method is
often used. According to this flip chip connection method, an external connection
20  terminal at an interposer side is placed in an array form which is the same as a
connection terminal of a semiconductor element. Furthermore, according to this flip
chip connection method, a minimal amount of solder ball is used to connect the
interposer and the print substrate. The wiring inside the interposer is created by

forming a hole from an upper part in a perpendicular direction with a drill or a laser and

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



4 conductivity between the upper and lower layers. According to an interposer configured according to
tins method, the pitch of the external connection terminal may be made small to approximately 150 to
200 pm. As a result it is possible to increase the number of connection terminals. 5However, the
reliability and stability of the connection arc reduced. Thus, the above configuration is not suitable for
mounting on a vehicle, which requires a high degree of reliability. [0007] Several types of interposers

have been designesdtThefatariak uppertandrraieriaihesinterpasaiang heistestyee of the interposer
are different. For example, an interposer is configured so that ceramic is used in the structure of a

portion holdipg filereps-baddia paythAnstaesdype plitieposekiseaniiguesis thaktha basegaterial
of the interposer is an organic substance such as P-BOA (Plastic Ball Grid An-ay), CSP (Chip Size

Package), anh&eAflating &pigoAtnay:ll heseointiypesers/ye wklized asppamphaiacteaecaaeding to
actual use and required configurations. As the size of semiconductor elements become smaller,
as the numbhentfepintdnaieases tandialas the speed of the semiconductor elements increases,
adjustments are made by the interposers described above. For example, a fine pitching and an

adjustnient to high dpeedvsigriadsdishitiadenFinepitchingheeiens tota tlecseasecinl thersize #aof die
pitch of the connection part connecting with the semiconductor element. Taking into consideration that
the pitch hasbbecameimore andk marsiitiblstéihisnedessary vebiclbeviiich edqilierninagportion of
recent interposers be approximately 80 to 100 pm. [0008] Incidentally, the lead frame is used as
a conductiodegpact afidedighipporting 25component. As a representative example, the lead frame is
foinied by applying an
[0007]
Several types of interposers have been designed. The material used to create
10 the interposer and the structure of the interposer are different. For example, an
interposer is configured so that ceramic is used in the structure of a portion holding the
lead frame part. Another type of interposer is configured so that the base material of the
interposer is an organic substance such as P-BGA (Plastic Ball Grid Array), CSP (Chip
Size Package), or LGA (Land Grid Array). These interposers are utilized as appropriate
15 according to actual use and required configurations.
As the size of semiconductor elements become smaller, as the number of pins
increases, and/or as the speed of the semiconductor elements increases, adjustments are
made by the interposers described above. For example, a fine pitching and an
adjustment to high speed signals are made. Fine pitching refers to a decrease in the size
20 of the pitch of the connection part connecting with the semiconductor element. Taking
into consideration that the pitch has become more and more minute, it is necessary that
the pitch of a terminal portion of recent interposers be approximately 80 to 100 um.
[0008]

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

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



5 etching process on a thin metallic plate. It is preferable that the thickness of the metal plate be equal
to approximately 120 pm, so that the etching process may be performed with stability, and so that an
appropriate handling is made in the procedures after the etching process. Furthermore, a certain level
of thickness and a land area is required for 5the metallic layer to contribute to an adequate amount of
joint strength during the wire bonding process. Taking these conditions into consideration, it is

necessary thaiig fickess afthe melaticoplate for therleadiframais.ahlepstararadmately 100 to

120 tun. Furthermore in this ease, when an etching processing is performed from both 10sides of the

metallic platglaitisdelievad Mptdheniah ofthedead nariReromipizedde appreximatsintd0 pm, while
the width of the lead line may be minimized to approximately 60 pm. [0009] Another problem is that,

during a progegssebmanuiactaring: an pameses ihisakapesassanttdiscrrdithes heldingematerial, as
shown in FIG. 2C. This discarding procedure is regarded as a waste in terms of material costs and

processing eastmghhetetare, Heliseardinepracedig ischalievest thieathia arineraaseri ¢osts. An
explanation in this regard is provided below using FIGS. 2A - 2C. [0010] 20The lead frame is attached

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

25  the molding resin 19.



Thereafter, a wire bonding is performed. According to the transfer mold method, a plurality of chips,

i.e., the semiconductor element 16, are integrally molded by 25the molding resin 19. 6 Thereatfter,
an external processing is performed. A cutting is made so that each interposer becomes independent.
[0011] When a back surface of the lead frame becorges a connection surface connecting 5with a print
substrate, it is necessary to prevent the molding resin 19 from wrapping around a connection terminal

surface of a back surfageaatthesleaed amerpekstick perivtheconnestiendtes mi @uragsnelding.
Therefore, the holding material 21 has been necessary in a process manufacturing an interposer.

However, inithegidy teedinddingiépaiaead. 21 is unnecessary Thus, after a 10molding procedure is
performed, it is necessary to remove the holding material 21 and discard it. This leads to an increase
in costs. [00D2]11] Patent document 1 shows an example of a substrate for a semiconductor element
shaped as a lead frame. The substrate for a semiconductor element is structured so that 15 a premold

resin layer is a suppatigigaindy efd@ss HixhnltaBiaye Paientbocumenti dnshiefiscaivexastipie of a
method providing a substrate for a semiconductor element which solves the problems described

above, sllowsithe feimatieirefeaininngvgtbrancexisesne b s maldpitehefize 1 anwitingryiphngn ultrafine
pitch), enables a wire bonding processing in a stable manner, and is cost-effective. 20[0013] Here
nailer, a methochdisclosectivnRatent D ectfmenith, nidnandfaetufithe fesdbsitaiafosackamiconductor
element in the form of a lead frame is described.
the connection terminal during molding. Therefore, the holding material 21 has been
necessary in a process manufacturing an interposer.
However, in the end, the holding material 21 is unnecessary. Thus, after a
10 molding procedure is performed, it is necessary to remove the holding material 21 and
discard it. This leads to an increase in costs.
[0012]
Patent document 1 shows an example of a substrate for a semiconductor element
shaped as a lead frame. The substrate for a semiconductor element is structured so that
15  apremold resin layer is a supporting body of a wiring. In this way, Patent Document 1
shows an example of a method providing a substrate for a semiconductor element which
solves the problems described above, allows the formation of a wiring with an extremely
small pitch (i.e., a wiring with an ultrafine pitch), enables a wire bonding processing in a
stable manner, and is cost-effective.
20 [0013]
Hereinafter, a method, disclosed in Patent Document 1, of manufacturing a
substrate for a semiconductor element in the form of a lead frame is described.
For example, a resist pattern for forming a connection post is created on a first

surface of a copper metallic plate. A resist pattern for forming a wiring pattern is

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



For example, a resist pattern for forming a connection post is created on a first surface of a copper
metallic plate. A resist pattein for forming a wiling pattern is 25created on a second surface of the
copper metallic plate. An etching procedure is 7 conducted on the metallic plate from above the first
surface to a desired thickness. Thereafter, a premolg resin is applied to the first surface, thereby
fainting a premold layer. Then, an etching procedure is conducted from the second surface, a wiring is

fortned, and finaliyeths, resist Qmbeth sidgsarspeeied attt surthecerdingitodiie aulestrate for a
semiconductor element in the fouit of a lead frame, manufactured as described above, when the

thickness ofitheareial s raade assiin apmessibla tomsexetalamhich i fogaighing preters/is. possible,

an etching procedure can be performed in a stable manner because the premold resin is acting as a

supporting hody, mUAhanRERIBcsinee Hesaatetmmat aft vitasanriaiey/e enargyiissmatl, thd wire
bonding 10characteristics are superior as well. In addition, since a holding material such as a polyimid

tape is not ysedyitispessiie todesdes thepeeridusgd for the holding material. [Prior Art Document]
[Patent Document] [0014] 15[Patent Document 1] Japanese Unexamined Patent Application, First

Publicagion No. H104223%28: [ Skd-Q5iuRE OF I NENRtaNdPeahiemsiatherSalved byathe Invention]
20[0015] However, there is a problem in the technology described in Patent Document 1.
frame, manufactured as described above, when the thickness of the metal is made as thin
as possible to a level at which a fine etching process is possible, an etching procedure can
be performed in a stable manner because the premold resin is acting as a supporting body.
Furthermore, since the scattering of an ultrasonic wave energy is small, the wire bonding
10 characteristics are superior as well. In addition, since a holding material such as a
polyimid tape is not used, it is possible to reduce the cost used for the holding material.
[Prior Art Document]
[Patent Document]
[0014]

15 [Patent Document 1] Japanese Unexamined Patent Application, First Publication

No. H10-223828

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

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



According to the technology described in Patent Document 1, a potting method is used to apply a
premold resin in a liquid state to a surface of a metallic plate which has been  etched halfway in a
thickness direction. However, this is technically difficult. The 25thickness of the film that is applied
must be thick enough to provide the necessary S rigidity to the lead frame. At the same time, the
bottom surface of the connection post must be completely exposed. A concrete solution for
applying a resinlighifetcohtrd lfrapthe thickressis tfaeettarpteya suedtod inhwhiemacsysingstand the
like is used to pour resin into one point of 5a bottom of an applied surface, and wait until the resin
permeates thaigritirecappked sexiased However, the premold resin has a certain degree of viscosity. As
a result, it may require too much time for the premold resin to permeate the entire applied surface.
This is problematic it toscotorodutitivityr (@010 g ncatiditioihy toetpridimg kil ¢ elsicknmay Betame
spherical due to the effects of surface tension. As a result, the premold resin might cluster in a narrow
region. In thixaasks, eventifahenanhieng oy premold tresirkthatusabtinfuse deissimallptlepbimight might
become large, thereby causing a faulty condition. A different faulty condition might occur due to the
resin béing aplisantoizheighiddghtinthamthe ditigtitlcherestoprectcrspbsterliGimapgtitibn, a solution
may be devised by using an equipment such as a dispenser and the like, and by providing a plurality
of infusion pifesat thtopettemtbe hecaopliccssunface ctttirederrahefistosity. of Areaprsirold resin is
high. As a result, various faulty conditions might occur. For example, while the premold resin moves
from a certaitenfasiore ernwrhnstidpicbatormstdngsmithpbefotmidd frofrethipliR0 prefreld resin,
and the string might stick to the bottom surface of the connection post. As another example, since the
premold resiifh&ve blemgtithdndisphe @isprddeetivithbles might be formed in the premold resin.

[0016]

10 In addition, the premold resin may become spherical due to the effects of surface
tension. As aresult, the premold resin might cluster iﬁ anarrow region. In this case,
even if the amount of premold resin that was infused is small, the height might become
large, thereby causing a faulty condition. A different faulty condition might occur due
to the resin being applied to a height higher than the height of the connectionij;)ost.

15 In addition, a solution may be devised by using an equipment such as a
dispenser and the like, and by providing a plurality of infusion points at the bottom of the
applied surface. However, the viscosity of the premold resin is high. As a result,
various faulty conditions might occur.  For example, while the premold resin moves
from a certain infusion point to another location, string might be formed from this

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

As another example, since the premold resin moves along the applied surface, bubbles
might be formed in the premold resin.
[0017]

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

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



[0017] The present invention is made according to the problems described above. 25 Thus, the
present invention provides a semiconductor device and a method for 9 manufacturing a substrate for
a semiconductor element, which allows a premold resin to be easily applied for an appropriate
thickness during a process of manufacturing a substrate for a semiconductor element shaped like a
lead frame provided with a premold using resin in a liquid form. 5[Means for Solving the Problems]

[0018] A manufactutinghme tindieha pubskaie fod daanaieanducian alement acrerding faangaspect of
the present invention includes a masking step; a molding step; and a wiring pattern formation step.

The maskingestepilinajsiasithe @h@q@ﬁfpﬁr&viﬁméiéﬁéﬁww§%i6¥%%ﬁm%gﬁa first surface
of a metal plate; providing a second photosensitive resin layer at a second surface of the metal plate

different froguthe-fiestosurtaceictooningra st eiching dMask S a0 maing foanaesiian peghandhe first
surface of the metal plate by selectively performing an exposure to the first photosensitive resin layer

according taisidigsepatiarn lignd Byrdeveloping the first photosensitive resin layer, 15the first etching
mask including the first photosensitive resin layer which was developed; and forming a second etching
mask fdr forivergna fuiri®igl piagttbe Pheb&eeond surface of the metal plate by selectively performing an
exposure to the second photosensitive resin layer according to a second pattern, and by developing
the second pht®kensitive resin layer, the second etching mask including the second photosensitive
resin layer which was 20developed. The molding step includes the steps of: after the masking step,

forming the connectivmposfdoyurierforming afeicbingerihe fisstisuitrce obiha snetakplatepfrom first
surface side to a midway of the metal plate; applying a premold resin in liquid foini to the first surface

of the metaltplatesphich ifideneent: the eidhing dndbedirsiskifacep aneh oiringtappeaald resin layer
by solidifying the premold resin in liquid form being 25applied. The wiring pattern formation step
includes a stepind fotming@mwitiog gafterThe masking step includes the steps of providing a first
10 photosensitive resin layer at a first surface of a metal plate; providing a second
photosensitive resin layer at a second surface of the metal plate different from the first
surface; forming a first etching mask for forming a connection post on the first surface of
the metal plate by selectively performing an exposure to the first photosensitive resin
layer according to a first pattern, and by developing the first photosensitive resin layer,
15 the first etching mask including the first photosensitive resin layer which was developed;
and forming a second etching mask for forming a wiring post on the second surface of
the metal plate by selectively performing an exposure to the second photosensitive resin
layer according to a second pattern, and by developing the second photosensitive resin
layer, the second etching mask including the second photosensitive resin layer which was
20 developed. The molding step includes the steps of: after the masking step, forming the
connection post by performing an etching on the first surface of the metal plate from a
first surface side to a midway of the metal plate; applying a premold resin in liquid form
to the first surface of the metal plate which underwent the etching on the first surface;

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

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



10 by performing an etching on the second surface of the metal plate from a second surface side.
[0019] The manufacturing method of a substrate for a semiconductor element may be configured
as follows: the premold resin in liquid form is applied in a vacuum chamber. [0020] The
manufacturing method of a substrate for a semiconci ctor element may be c,onfigured as follows: the
premold resin in liquid form is applied up to a thickness not higher than a height of the connection post.

10[0021] by Heersnamibasteingnmnethod afa substrate fonseencondLetonelenent May.ee
configured as follows: the first etching mask and the second etching mask are peeled off after the

molding stepi@hnd the wiring pattern foithation step are completed. [0022] 15The manufacturing method
of a substrate for a semiconductor element may be configured as follows: the first etching mask and
the second giohéng mask are peeled off after the molding step and the wiring pattern formation step
are completed. [0023] A substrate for a semiconductor element according to an aspect of the present

20invention includegRemeial falateincictingla fieshisistiacerand aseeonth sirfarendifferantzom the first
surface; a connection post placed at the first surface of the metal plate; a wiring pattern placed at the

secondssurfanefipitee metdloplaieh @pthaglteredldiresiniayervherepnapremalditesishisfilled in a
portion at which the connection post of the first surface does not exist. 25[0024]
[0020]

The manufacturing method of a substrate for a semiconductor element may be
configured as follows: the premold resin in liquid form is applied up to a thickness not
higher than a height of the connection post.

10 [0021]

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

[0022]

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

[0023]

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

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

surface does not exist.

25 [0024]



11. A substrate for a semiconductor according to an aspect of the present invention is configured so
that a semiconductor element is mounted on the substrate for a semiconductor element described
above; and the semiconductor clement and the substrate for a semiconductor element are electrically
connected by a wire bonding. 5[0025] The substrate for a semiconductor element may be configured
as follows: a height of the premold resin layer is not]h]igher than a height of the connection post. [0026]

The substrate for a semicaaduEios Ravbm seafiguredamioliows: SheightiRf thadPpreaelshresin layer
is not higher than a height of the connection post. EFFECTS OF THE INVENTION [0027] According to

the present inventignewhema: substiate shaped ke & iaghitame Joprovigdeganthajpremold is

manufactured, it is possible to prevent the height of the premold resin in liquid form from being higher

than the height b Hae aenBREIGN RO VM RUBRIES Deind dprlidest K dhrtesia and in an easy

manner. [0028] This height of the premold resin is advantageous in that there is an adequate
substrate for a semiconductor element are electrically connected by a wire bonding.

5 [0025]

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

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

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

EFFECTS OF THE INVENTION
[0027]
According to the present invention, when a substrate shaped like a lead frame
15 provided with a premold is manufactured, it is possible to prevent the height of the
premold resin in liquid form from being higher than the height of the connection post,
without bubbles being included in the resin and in an easy manner.
[0028]
This height of the premold resin is advantageous in that there is an adequate
20  amount of rigidity as a supporting body of the substrate shaped like a lead frame, and that
the connection post can be easily exposed. Therefore, a high degree of reliability and a
high degree of joint strength may be obtained in addition to having an adequate amount

of mechanical strength and forming an electrical connection.

25 BRIEF DESCRIPTION OF THE DRAWINGS



20amount of rigidity as a supporting body of the substrate shaped like a lead frame, and that the
connection post can be easily exposed. Therefore, a high degree of reliability and a high degree of
joint strength may be obtained in addition to having an adequate amount of mechanical strength and
forming an electrical connection. 12 [0029] FIG..IA is a descriptive view schematically showing a
process for manufacturing a substrate for a semiconductor element shaped like a lead frame
according tg@ngmbodiment of the present invention. 5FIG. 1B is a descriptive view schematically
showing a process for manufacturing a substrate for a semiconductor element shaped like a lead

frame according to ancemkedimret,efthe REesetdAYANUOR- showing KprdLeds Ridescriptive view
schematically showing a process for manufacturing a substrate for a semiconductor element shaped

like a lead framaibaceRrdingta-aR embasimendatite NeasentkinyRatioR. a leadfiand D is a descriptive
view schematically showing a process for manufacturing a substrate for a semiconductor element

shaped like @ deadfranenaesdingda anteahesdiment afttbg. present invention. FIG.IEis a
descriptive view schematically showing a process for manufacturing 15a substrate for a semiconductor

elemeng shaped likeradess! fsardesesparding:te e @mbediment Aithe presesntiavention. FIG. IFis
a descriptive view schematically showing a process for manufacturing a substrate for a semiconductor

element shapgd fikewilgad fiasieRacerlisg ieoateroberimentsahike preserbingantion. 20FIG. 1G is a
descriptive view schematically showing a process for
according to an embodiment of the present invention.

FIG. 1C 1s a descriptive view schematically showing a process for
manufacturing a substrate for a semiconductor element shaped like a lead frame

10 according to an embodiment of the present invention.

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

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

15 asubstrate for a semiconductor element shaped like a lead frame according to an
embodiment of the present invention.

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

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

FIG. 1H is a descriptive view schematically showing a process for

manufacturing a substrate for a semiconductor element shaped like a lead frame

25  according to an embodiment of the present invention.



manufacturing a substrate for a semiconductor element shaped like a lead frame according to an
embodiment of the present invention. FIG. 1H is a descriptive view schematically showing a
process for manufacturing a substrate for a semiconductor element shaped like a lead frame
25according to an embodiment of the present inven 'gn. 13 FIG. 2A is a diagram schematically
showing a structure of an interposer using a QFN (Quad Flat Non-lead) type lead frame which is an

example of a convertignahiKerpRsesm schemhfa?B ihaviiagramreheatisalicshawingasiructure of
an interposer using a 5QFN (Quad Flat Non-lead) type lead frame, which is an example of a

conventionaifterpeseFiGi2Qdsd gigglen sehematicellysshowingesructyre aftaminterposer using
a QFN (Quad Flat Non-lead) type lead frame, which is an example of a conventional interposer. 10

EMBODIMENESFSR CARRYING OUT THE INVENTION [0030] Hereinafter, an embodiment of a
method for manufacturing a substrate shaped like a lead frame according to an aspect of the present
invention is describad WipB ibeefeignae dchbdGHedy- shidwivihaasirbsaAdyparsubstiatefokig a

semiconductor element
5 QFN (Quad Flat Non-lead) type lead frame, which is an example of a conventional
interposer.
FIG. 2C is a diagram schematically showing a structure of an interposer using a
QFN (Quad Flat Non-lead) type lead frame, which is an example of a conventional
interposer.
10
EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0030]
Hereinafter, an embodiment of a method for manufacturing a substrate shaped
like a lead frame according to an aspect of the present invention is described with
15  reference to FIGS. 1A~ 1H, with an LGA type substrate for a semiconductor element
being given as an example.
[Working Example]
[0031]
The size of each individual unit of the manufactured LGA is 10 mm angle. The
20 LGAhas an external connection part. The external connection part is shaped like an
array from a planar view with 168 pins. This LGA is mounted on the substrate at
multiple surfaces. After the following manufacturing steps are performed, a cutting is
made, a trimming is made, and individual substrates of an LGA type are obtained.
These substrates are shaped like a lead frame.

25 [0032]



being given as an example. [Working Example] [0031] The size of each individual unit of the
manufactured LGA is 10 mm angle. The 20LOA has an external connection part. The external
connection part is shaped like an array from a planar view with 168 pins. This LGA is mounted on the
substrate at multiple surfaces. After the following mainufacturing steps are performed, a cutting is
made, a trimming is made, and individual substrates 3f an LGA type are obtained. These substrates

are shaped like a leagframenalPA3RIG1eA, o 15&@13@1@@5@%{%@%%@@ longrbarddike copper

substrate 1 is provided. The width of the substrate is 150 mm, while the thickness of the substrate is

150 pm. Next,as =RRwWntit EiGstki & PHotasensilive rsislR{QEIRAPQRbmarutactyres by Tokyo
Ohka Kogyo, Co., Ltd.) is coated to both surfaces of the copper substrate 1 with a roll coater. The

photosensitiveesistifois faatac sBthaptbe tkicknessafdhe ortraesitiaresigtZispmk Jdereafter,
a prcbaking is performed at a temperature of 90 C. [0033] Next, a pattern exposure is perfoitoed from

both surfaceshia RaiiereXxRasutecphettid@shk strefattgrmexppstteupbeie-Maskhhasa desired
pattern. Thereafter, a 10 processing procedure is conducted using a 1 % sodium hydroxide solution.

Thereaffer, aieansingeisHoRdenwiinovates andcapestbakinehistennadusied e Phistwaysiasshown in
FIG IC, a first resist pattern 3 and a second resist pattern 7 were obtained. Incidentally, a first

resist patterreg 4s fQErpgsh OnTes A e Bidakig: i druflasriviichds papaste fo@surface on which a
semiconductor element 10 is mounted; 15hereinafter, the "one surface side" is referred to as a first
surface sidggnihke present
Next, a pattern exposure is performed from both surfaces via a pattern exposure
photo mask. The pattern exposure photo mask has a desired pattern. Thereafter, a
10 processing procedure is conducted using a 1 % sodium hydroxide solution. Thereafter,
a cleansing is made with water, and a post baking is conducted. In this way, as shown
in FIG. 1C, a first resist pattern 3 and a second resist pattern 7 were obtained.
Incidentally, a first resist pattern 3 is formed on one surface side (i.e., a surface
which is opposite to a surface on which a semiconductor element 10 is mounted;
15  hereinafter, the “one surface side” is referred to as a first surface side in the present
embodiment) of the copper substrate 1 in order to form a connection post 5. A second
resist pattern 7 is formed on another surface side (i.e., a surface on which a
semiconductor element 10 is mounted; hereinafter, the “another surface side” is referred
to as a second surface side in the present embodiment) of the copper substrate 1 in order
20  to create a wiring pattern.
[0034]
Incidentally, as shown in FIG. 1H, the semiconductor element 10 is mounted on
an upper surface of the lead frame at a central part of the copper substrate 1. According

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

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



embodiment) of the copper substrate 1 in order to form a connection post 5 A second resist pattern 7
is formed on another surface side (i.e., a surface on which a semiconductor element 10 is mounted,;
hereinafter, the "another surface side" is referred to as a second surface side in the present
embodiment) of the copper substrate 1 in order 20to r(}hreate a wiring pattern. [0034] Incidentally, as
show-n in FIG. 1H, the semiconductor element 10 is'mounted on an upper surface of the lead frame at

a central paﬁ%ﬁ%ﬁ@&%@w SUPRUAR doACCRIEiNG ¢ the wiing patisheBesed Obthe HEseht

embodiment, a land 4 for a wire bonding is 25formed on the upper surface of the outer peripheral of

the lead fragienear thaRules 1AR1ResivheralRtdhe semicansuectan eleneant 10 JThe.ougreripheral of
the semiconductor element 10 and the land 4 are connected with a metallic fine line 8. A connection

post 5 is plaggdRta fack.skraaaRfdhalerd frame:im el R@mple, AataYfer-esembfiom a planar
view. The connection post 5 is used to guide an electronic signal from an upper 5Spart wiring to a back

side. In addfiianaitireRecasratyifeaiRticaly connrrtsome ahthiedantiz 4R ihe cannession post 5. A
wiring pattern 6 is connected to each of the several lands 4. Therefore, a connection is made in a

radial fashignurfariexanpleb{earsi@n outer peripheral of the substrate towards a central direction (not
diagrammed), so that the wiring pattern 6 10is connected with the connection post 5. [0035] Next,

after the second surfacedigenoftthe,capparsuhstatecigipraiectedsby sQvern thtlae secand surface side
with a back sheet, a ferric chloride solution is used to perform a first etching procedure from the first

surface side:ohitletieeppat SUbstrateindpaeshoni idmetdothelhicknessefa pation of the copper
substrate 1 which is exposed from the first resist pattern 3 at the first surface side is made thinner to

30 um. The spe¢iticuwrightof e dauie ehtatidersalisigids ckaspEh e sampesater gepipthederric
chloride solution is 50 €. During the first etching, an etching procedure is not performed on a portion of
the copper sifhbtrai®sisaat whichithectrstdlagisiogpaie v 8disgrammed), so that the wiring pattern 6
10 is connected with the connection post 5.
[0035] |
Next, after the second surface side of the copper substrate is protected by
covering the second surface side with a back sheet, a ferric chloride solution is used to
perform a first etching procedure from the first surface side of the copper substrate. As
15 shown in FIG 1D, the thickness of a portion of the copper substrate 1 which is exposed
from the first resist pattern 3 at the first surface side is made thinner to 30 pm.
The specific weight of the ferric chloride solution is 1.38.  The temperature of
the ferric chloride solution is 50 °C.  During the first etching, an etching procedure is
not performed on a portion of the copper substrate 1, at which the first resist pattern 3 is
20 created for forming the connection post 5.  In this way, the connection post 5 is formed.
The connection post 5 can establish an external connection with the print substrate. The
connection post 5 extends in the width direction of the copper substrate 1. The height
of the connection post 5 is equal to a distance from an etching surface, formed by the first

etching process, to a lower side surface of the copper substrate 1.

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



20created for forming the connection post 5. In this way, the connection post 5 is formed. The
connection post 5 can establish an external co ect on with the print substrate. The connection post 5
extends in the width direction of the copper substrate 1. The height of the connection post 5 is equal to
a distance from an etching surface, formed by the first etching process, to a lower side surface of the
copper substrate I. 25Incidentally, during the first etching process, only a partial etching is performed.

16 In other wasdRrthe dikstiedaing:RIAGe S Res Ik GRINRIAIBI¥ Eip SRIVEI ANSh LIRS dhgeportion of the

copper substrate 1 at which an etching is performed. The first etching is finished when a

predetermi%ibi@lﬁﬂ&fesc@dpﬁae aanpersubstiaten is raasheds [Q9RGhRINextras sheweinFiG. 1E, the

S
resist pattern 3 was peeled off using a 20 <If) aqueous sodium hydroxide with respect to the first

surface. Thetemaeiatvie okthepesling invichis10016Co[0R3 diltextas shewwnda FIG. 1F, a potting
method was used to apply a premolding 10resin in liquid form to a lower surface of the first surface

formed by theofiggt etching process. A thermohardenina resin in liquid form ("SMC-376KF1"
manufactured by Shin-Etsu Chemical Co., Ltd.) is used as the premolding resin in liquid form. A

demolding film 14 is\elaced Mvehihe BrRlied preregidinerasin indigdd dowe: Jdhedemmolding film 14 has
a low elasticity coefficient of 5 - 0.01 GPa. The premold resin 15 layer 11 was formed by performing a

pressing opgfasa insidehyaeskia:chiambescdine thickness@idhe depaldipefilmeldrigadjusted so
that the premolding resin in liquid form was filled up to a height such that the premolcling resin in liquid
form does nedetiaydidhil botmmrsurface of the connection post. In this way, the thickness of the
demolding film 14 was set to be 130 um. 20A vacuum pressurized laminated device was used for the
pressing oppxéiioin. The temperature of the pressing part was set to be 100 C. The degree of vacuum
inside the vacuum chamber was set to be 0.2 tort The pressing time was 30 seconds. Under this

condition, the pressiigcopeshtion of e premalotriagimistisiidafoiddavasandysiedo[G938]

10 resin in liquid form to a lower surface of the first surface formed by the first etching
process. A thermohardening resin in liquid form (“SMC-376KF1” manufactured by
Shin-Etsu Chemical Co., Ltd.) is used as the premolding resin in liquid form. A
demolding film 14 is placed over the applied premolding resin in liquid form. The
demolding film 14 has a low elasticity coefficient of 5 — 0.01 GPa. The premold resin

15 layer 11 was formed by performing a pressing operation inside a vacuum chamber. The
thickness of the demolding film 14 is adjusted so that the premolding resin in liquid form
was filled up to a height such that the premolding resin in liquid form does not cover the
bottom surface of the connection post. In this way, the thickness of the demolding film
14 was set to be 130 um.

20 A vacuum pressurized laminated device was used for the pressing operation.
The temperature of the pressing part was set to be 100 °C.  The degree of vacuum inside
the vacuum chamber was set to be 0.2 torr.  The pressing time was 30 seconds. Under
this condition, the pressing operation of the premold resin in liquid form was conducted.
[0038]

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



25Performing a vacuum pressing operation while covering the premolding resin in 17 liquid form with
a demolding film 14 having a low elasticity coefficient is effective in many aspects. First, for example, a
procedure based on the potting method using a resin in liquid forrn becomes easier. Second, since the
amount of the premolding resit in liquid firm being aﬁglied is adjusted, it is possible to prevent the resin
from covering the 5connection post 5. Third, since the connection post may be made higher than the

resin surfactgititsfoaasiile todestahish alstablesenpacionaitnihe asintisbsttaderective furthermore,
by performing a pressing operation inside a vacuum chamber, an air gap formed inside the resin can

be eliminatedaterglyprevEringha aspurencscelayeiddsidatbe sesip A3ne » #8spddition,
after the pressing operation was conducted on the resin liquid form, a post baking process was

performed hiy higatinfpah &desnparaisie: of I8« fomsixiy eninmdas. ofie.dsmiaing filsgwvas removed
after the premold resin underwent a post baking process. Then, after the back sheet of the second

surface wadikgritbfeenh, eeirkbeiehingiwatpedhimegdesithe isanenchsuaceiiaic.selonide, solution

was used as the etching liquid. The specific weight of the etching liquid was 1.32. The temperature of

the etching liomidaias HE:C5.A Joaldobthe: eliehingnpeoicassols taFpHH @l RgRAtesR 6 orthe second
surface. Copper, which was exposed from the second resist pattern 7 over the second surface, was

dissolved andrfemovédpdisit]eis shabiisinaFtehld Qothe dRsesomdiiepishpatistmi¢.on the second
surface, and the demolding film 14, were peeled off In this way, a desired LGA shaped like a lead

frame was obtainedF {046hdiext appldted iayemt&vias épemedbincarduating:a skfaserpsacessing on
the  metallic surface of the exposed first surface. The surface processing was conducted
air gap formed inside the resin can be eliminated, thereby preventing the occurrence of a
void inside the resin.
10 [0039]
In addition, after the pressing operation was conducted on the resin in liquid
form, a post baking process was performed by heating at a temperature of 180 °C for
sixty minutes. The demolding film was removed after the premold resin underwent a
post baking process.  Then, after the back sheet of the second surface was removed, an
15 etching was performed on the second surface. A ferric chloride solution was used as the
etching liquid.  The specific weight of the etching liquid was 1.32.  The temperature of
thé etching liquid was 50 °C. A goal of the etching process is to form a wiring pattern 6
on the second surface. Copper, which was exposed from the second resist pattern 7
over the second surface, was dissolved and removed. Next, as shown in FIG. 1G, the
20 second resist pattern 7 on the second surface, and the demolding film 14, were peeled off.
In this way, a desired LGA shaped like a lead frame was obtained.
[0040]
Next, a plated layer 12 was formed by conducting a surface processing on the

metallic surface of the exposed first surface. The surface processing was conducted

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



25using a non-electrolytic nickel / palladium / gold plating founing method. 18 Here, the plated
layer 12 of the lead frame may be formed by using an electrolytic plating method. However, when an
electrolytic plating method is used, it is necessary to foim a plating electrode in order to supply a
plating current. Thus, since the plating electrode is f%med, the wired region becomes smaller Hence,
there is a 5concern that the wiring may become difficult. From this aspect, it is generally more

preferable to use theise BlesERly UgyRICkE LI pRYadiuM8old Ml haening mgthad, which does not
require an electrode for supplying a plating current. [0041] 10According to the present working

example, thel@latingilayritihg Wathdarmethbie eandueting enethe Metallinisuriagaoansasigidelipidation, a
soft etching, acid cleansing, a platinum catalyzer activation procedure, a pre-dipping, a non-electrolytic
platinum platingsaind @ femelecitalytitgealsiplativgier to suppihe ghickpessehthe Tigketiptating is 3 um,
the thickness of the palladium 15plating is 0.2 um, and the thickness of the gold plating is 0.03 um.

Enplate NI (imaplifiacisRdthyddelterl Be, Xiveasitigeet g theeplatinghiquie: forrake)| platng aPaulobond
EP (manufactured by Rohm and Haas) was used as the plating liquid for palladium plating. Paulobond

IG (masufaciieshbyhRahewdridHaagbwmsidsadiasite plating liquid for gold plating. 20[0042]
Next, the semiconductor element 10 was bonded and mounted on top of a lead frame using a bonding

adhesive or a bondiRgptapkid pEbeieafigmailiyenhoedingerdscne fioentadnon-alz@letitieal connection
terminal of the semiconductor element 10 and a land for a wire bonding of a wiring pattern. This wire
bonding wasipkefarpaiddising goRbphetallicoiingding Sthdthewh rimbléing wegiartorgecsdaf®io cover
the lead frame and

supplying a plating current.

[0041]

10 According to the present working example, the plating layer 12 was formed by
conducting on the metallic surface, an acid delipidation, a soft etching, acid cleansing, a
platinum catalyzer activation procedure, a pre-dipping, a non-electrolytic platinum
plating, and a non-electrolytic gold plating.

The thickness of the nickel plating is 3 pm, the thickness of the palladium

15  plating is 0.2 pm, and the thickness of the gold plating is 0.03 um.

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

20 [0042]

Next, the semiconductor element 10 was bonded and mounted on top of a lead
frame using a bonding adhesive or a bonding tape 13. Thereafter, a wire bonding was
performed on an electrical connection terminal of the semiconductor element 10 and a

land for a wire bonding of a wiring pattern. This wire bonding was performed using a

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



9 the semiconductor element 10. Thereafter, a cutting operation was performed on the semiconductor
substrate which was attached to a surface. In this way, individual semiconductor substrates were
obtained. [0043] According to a method for manufacturing a substrate fbr a semiconductor element
and a semiconductor device based on the present V\in’king example, a premolding resin with an
appropriate thickness can be easily provided in a process for manufacturing a substrate for a
semiconduatey elementishaperdiika a lRadiiareerandnavitig apramaldwsipgroresih dn tiquid form.
10[0044] A favorable working example according to the present invention has been described
above. Howeyeicdhéudescriptantprovided abave-bedytpreseaisan axampieaof fiepdasent invention.
The technical scope of the present invention is not limited by the embodiments described above.
Various altesatidtis: diayobeutadeswitkkesibsiauiating from 15the gist of the present invention. In other
words, the present invention is not to be limited to the working example presented above, and is
limited by th@@ttdched claims. INDUSTRIAL APPLICABILITY [0045] 20According to the present
invention, when a substrate shaped like a lead frame and having a premold is manufactured, it is
possiblé to make tha\heighhgftthepegmoltbresimirtdiquith for sutatbeceipnal tenoictawdecttiran the height of
the connection post in a easy manner without including any air bubbles. This height of the
premold resifeis advadtagenuinitieairtievipre mokdi resith b assm Chadaquatentepk, af rigidity as a
supporting body of the substrate shaped like a lead frame, 20 and that the connection post can be
easily expogedmdhibnetbrsnitigipassipietoiettdinchitgicde remoiyeliabititd and arbighsdegree ofjoint
strength with respect to attaining an adequate degree of mechanical strength and pert-Mining an
electrical comaeutmuring a substrate for a semiconductor element shaped like a lead frame and

having a premold using a resin in liquid form.
10 [0044]

A favorable working example according to the present invention has been
described above. However, the description provided above only presents an example of
the present invention. The technical scope of the present invention is not limited by the
embodiments described above. Various alterations may be made without deviating from

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

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

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

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



5DESCRIPTION OF REFERENCE NUMERALS [0046] 1Copper Substrate Photosensitive Resist
3First Resist Pattern 10 4Land For Wire Bonding 5Connection Post 6Wiring Pattern 7Second Resist
Pattern 8Metallic Fine Line 1510Semiconductor Element 11Prcmold Resin Layer 12Plated Layer
13Bonding Adhesive Or Bonding Tape 14Demolding f~ilm 2015Flat Part Of Lead Frame
16Semiconductor Element

and that the connection post can be easily exposed. Therefore, it is possible to obtain a

high degree of reliability and a high degree of joint strength with respect to attaining an

adequate degree of mechanical strength and performing an electrical connection.

5 DESCRIPTION OF REFERENCE NUMERALS

[0046]
1 Copper Substrate
2 Photosensitive Resist
3 First Resist Pattern

10 4 Land For Wire Bonding
5 Connection Post
6 Wiring Pattern
7 Second Resist Pattern
8 Metallic Fine Line

15 10 Semiconductor Element
11 Premold Resin Layer

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

25 20 Extraction Electrode



17Lead 18Metal Wire 19Molding Resin 2520Extraction Electrode 21Holding Material Fixing Resin Or
Fixing Tape MCSLLP 22 CLAIMS I.A manufacturing method of a substrate for a semiconductor
element, the manufacturing method comprising: a masking step; a molding step; and a wiring pattern

formation step, wherein the masking step comprisesztlhe steps of

21 Holding Material

22 Fixing Resin Or Fixing Tape



providing a first photosensitive resin layer at a first surface of a metal 10plate; providing a
second photosensitive resin layer at a second surface of the metal plate diffeldhs fidin the first surface;
forming a first etching mask for forming a connection post on the first surface of the metal plate by
selectively performing an exposure to the first 15photgsensitive resin layer according to a first pattern,
and by developing the first photosensitive resin layer,the first etching mask comprising the first
photosensitive resin layer which was developed; andapvs  forming a second etching mask for
forming a wiring post on the second surface of the metal plate by selectively performing an exposure
to the second 20photosensitive resin layer according to a second pattern, and by developing the
second photosensitive resin layer,the second etching mask comprising the second photosensitive

resin layer which was dexrippedithesaalding senaomprisessthe I8RS @ clement, theafter the
masking step, forming the connection post by performing an 25etching on the first surface of the metal

plate from afiestistitace sidetio @ dmigyyaymef the MCSI.LP 23 metal plate; applying a premold
resin in liquid form to the first surface of the metal plate which underwent the etching on the first
surfacesand afersitgeatepgmold resin layer by solidifying the premold resin in liquid form being
applied; and
a molding step; and
a wiring pattern formation step, wherein
the masking step comprises the steps of
providing a first photosensitive resin layer at a first surface of a metal
10 plate;
providing a second photosensitive resin layer at a second surface of the
metal plate different from the first surface;
forming a first etching mask for forming a connection post on the first
surface of the metal plate by selectively performing an exposure to the first
15 photosensitive resin layer according to a first pattern, and by developing the first
photosensitive resin layer, the first etching mask comprising the first photosensitive resin
layer which was developed; and
forming a second etching mask for forming a wiring post on the second
surface of the metal plate by selectively performing an exposure to the second
20 photosensitive resin layer according to a second pattern, and by developing the second
photosensitive resin layer, the second etching mask comprising the second photosensitive
resin layer which was developed; |
the molding step comprises the steps of:

after the masking step, forming the connection post by performing an

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



the wiring pattern formation step comprises a step of forming a wiring pattern by performing an
etching on the second surface of the metal plate from a second surface side, wherein the premold
resin in liquid form is applied in a vacuum chamber. 2.The manufacturing method of a substrate for a
semiconductor element according to claim 1, wherein the premold resin in liquid form is applied up to a
thickness not higher than a height of the connection pos® The manufacturing method of a
substrate for a semiconductor element according to claim I, wherein the first etching mask and the
second etching %%fék%?éepeeled off after the molding step and the wiring pattern formation step are
completed. The manufacturing method of a substrate for a semiconductor element according to
claim 2, wherein the first etchAR FHASIE eMAk! L6888 Rdiing mdedis disé sisfremodis #laholding
step and the wiring pattern formation step are completed. 5. The manufacturing method of a substrate
for a semiconduefiF SRR HRAESTRiALeE g 90 hSWiesidn® 24 in solidifying the premold
resin in liquid form being applied, a demoldin%sfilm having a low elasticity coefficient is placed over the

premold resin in liquid form andF AVEHITSELSRG SHEFoH P RS THE #reg o AU ring

method of a substrate for a semiconductor element according to claim 5, wherein the demolding film
has an elasticity CoefficiEn il 5to 8101 oPa. 7. A substrate for a semiconductor element, the substrate

comprising: a metal pla}tbe com risint% agrst syrface and a second surface different from the first
surface; a connection p %Wﬁfﬁ@e@& TREVFRELOPAER BPTHEE AT SRGE: a wiring pattern placed at the

second surface of the metal plate; and . . : .
orming a wiring pattern by performing an etching on the second surface

of the metal plate from a second surface side, wherein

the premold resin in liquid form is applied in a vacuum chamber.

2. The manufacturing method of a substrate for a semiconductor element according
to claim 1, wherein the premold resin in liquid form is applied up to a thickness not

higher than a height of the connection post.

3. The manufacturing method of a substrate for a semiconductor element according
to claim 1, wherein the first etching mask and the second etching mask are peeled off

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

4, The manufacturing method of a substrate for a semiconductor element according
to claim 2, wherein the first etching mask and the second etching mask are peeled off

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

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

to claim 1, wherein



a premold resin layer wherein a premold resin is filled in a portion at which the connection post of the
first surface does not exist; and a plated layer including a non-electrolytic pickel, palladium, and
gold, which are laminated in this order on the first surface. 8. A substrate for a semiconductor
wherein: a semiconductor element is mounted on the substrate for a semiconductor element
according to claim 7; and the semiconductor elemeBtand the substrate for a semiconductor
element are electrically connected by a wire bonding. MCSLLP 25 height of the premold resin layer is
not higher than a heightsptibizoimidetivipokt raoimndiguisstrare boing semiedraldotordiceofiding to

claim 8, wherein a height of the premold resin layer is not higher than a height of the connection post.
having a low elasticity coefficient is placed over the premold resin in liquid form and a

vacuum pressing operation is performed.

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

to claim 5, wherein the demolding film has an elasticity coefficient of 5 to 0.01 GPa.

7. A substrate for a semiconductor element, the substrate comprising:

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

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

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

a premold resin layer wherein a premold resin is filled in a portion at which the
connection post of the first surface does not exist; and

a plated layer including a non-electrolytic nickel, palladium, and gold, which are

laminated in this order on the first surface.

8. A substrate for a semiconductor wherein:

a semiconductor element is mounted on the substrate for a semiconductor
element according to claim 7; and

the semiconductor element and the substrate for a semiconductor element are

electrically connected by a wire bonding.

9. The substrate for a semiconductor element according to claim 7, wherein a
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height of the premold resin layer is not higher than a height of the connection post.

10.  The substrate for a semiconductor according to claim 8, wherein a height of the

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



