1 DESCRIPTION METHOD FOR MANUFACTURING SUBSTRATE FOR SEMICONDUCTOR
ELEMENT, AND SEMICONDUCTOR DEVICE TECHNICAL FIELD [0001] The present invention
relates to a substrate for a semiconductor element. The semiconductor element is mounted on the
substrate. in particular, the present invention 10relatess to a method for manufacturing_ a substrate
which has structural characteristics that are similar to those of a lead frame. The present invention also
relates to a semiconductor device using the s%%lwyresent application claims priority from
Japanese Patent Application No.  2009-081784, filed March 30, 2009, the content of which is
incorporated herein by 15reference. BACKGROUND ART [0002] Various types of semiconductor
elements such as memoré CMOS, CPU and the like, are manufactured by a wafer process These

semi_conductor eldfhdhtS RAve R ordiiing FoReRittriaPedite EidiPF iré %@M%% pitch of the
terminal for ELEMENT, AND SEMICONDUCTOR DEVICE

TECHNICAL FIELD
[0001]
The present invention relates to a substrate for a semiconductor element. The
semiconductor element is mounted on the substrate. In particular, the present invention
10 relates to a method for manufacturing a substrate which has structural characteristics that
are similar to those of a lead frame. The present invention also relates to a
semiconductor device using the substrate.
The present application claims priority from Japanese Patent Application No.
2009-081784, filed March 30, 2009, the content of which is incorporated herein by
15 reference.
BACKGROUND ART
[0002]
Various types of semiconductor elements such as memory, CMOS, CPU, and the
like, are manufactured by a wafer process. These semiconductor elements have a
20 terminal 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)



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 25substrate, ah intermediary substrate (a substrate for
mounting a semiconductor element) 2 called an "interposer is used for pitch conversion. The

"

semiconductSPETEMRnIIERISEhted 1RGNS i 621K erposer. A connection with the print substrate
is made at another surface or a peripheral of t-he substrate. The interposer includes a metallic lead
frame in the interior of At SFHERPCUFAEE R SLPRAIES ARRROHLHINAS TLFBRAST by the lead frame.
In this ray, the pitch of an external connection terminal is expanded, The external connection terminal
makes a conﬁaaﬁaﬂlamw@émﬂmﬁ%? {@6@% i amopEETHRE 6 %?aré@ﬁ@rﬁgf%tﬁdiagrams
showing a structure of an interposer 10using a QFN (Quad Flat Non-lead) type lead frame, which is an
example of a WORVERtonHSARETRRSSET ncludgya RERINGHSRIGTNE 11 it AFT94 Bt frame is
provided at a central part o{ a lead frame. The lead frame is formed primarily of either aluminum or
copper. A serHEG tuctoP BIETHERE SPRCRIOBRANBRA IREMEDAVBY 51 HETBEd M K38d8°23 15with

a wide pitch is‘PI ced at an outer peripheral part of the lead frame. A wire bonding method is used to

connect the I84G% AR FHHER PRI TR S SHREMSh of tHeSSEsMRl JoBIETBIED 2. The

wire bonding method uses a metal Wég 24 such as an Au line and the like. As shown in FIG. 2B, an

overall integr SRS RS ECE Finth LBy B 8iing a molding process with a molding resin 25.

20[0004] 0003

FIGS. 2A - 2C are schematic diagrams showing a structure of an interposer
10 wusing 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 21 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 22 is mounted on the flat part 21 of the lead frame. A lead 23

15 with a wide pitch is placed at an outer peripheral part of the lead frame. A wire bonding
method is used to connect the lead 23 and the terminal for electrical connection of the
semiconductor element 22. The wire bonding method uses a metal wire 24 such as an
Au line and the like. As shown in FIG. 2B, an overall integration is made at a final
stage by performing a molding process with a molding resin 25.

20 [0004)

Incidentally, a holding material 27 shown in FIGS. 2A and 2B 1s used to hold a
lead frame. The holding material 27 is removed as shown in FIG. 2C, after a molding is
performed with the molding resin 25. However, according to the interposer shown in
FIGS. 2A - 2C, an electrical connection can be made only at an outer peripheral part of

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



Incidentally, a holding material 27 shown in FIGS. 2A and 2B is used to hold a lead frame. The holding
material 27 is removed as shown in FIG 2C, after a molding C. perfoluted with the molding resin 25.
However, according to the interposer shown in FIGS. 2A - 2C, an electrical connection can be made
only at an outer peripheral part of the semiconductor3element and an outer peripheral part of the lead

frame. Therefore, there is a proglem in that the interposer is not suitable for a semiconductor element
naving a largR FEABEPEP EPAHAIS  TSOOSTPOSSRATRA B QRnICOR SRS BABIIERE RAS™ small pumber
of terminals, the connection between the print substrate and the interposer is conducted by attaching a
metallic pin o SR%eXAetiGHR gﬁt‘?g&eér%’ an outer peripheral part of the interposer. Furthermore
when the serEic nductor element has a large number of terminals, a BGA (Ball Grid Array) is used.

According to He %]GA, a solder ball is positioned in an array pattern at an external connection terminal

at an outer peripheral part of the interposer. 10Accqrding to a semjconductor element having a small
area and a large nurr%&?“o ?W%Q?ﬂﬁ?ﬁﬁ%@&?ﬁ%ﬁ%ﬁﬁ%& e\]ivﬂ%ﬁrgﬁr} Sser has only one

layer of wiring layer. Therefore, a procedyre is often conducted to increaseé e number of wiring layer
]

included-in tHeE ST Bs R RERLRS RERC RIS G i) DR Tal L 866 P A A e dtion terminal

of a semiconductor clement, having.a small areg and a large numper of terminals, is often formed at a
Potiom S B DA oINS By T O RETERSRS: o fim i

connection method is often used. According to this flip chip connection method, an ext | connection
teiininal at arr:%ﬁlf?gmé?@%s%‘ﬁé%wgﬂ%% P&?m%\ﬂ'%&faﬁg%u%éogéegniﬁ%%ﬁgé%n terminal

of a semiconductor element, Furthermore, accordi is fli [ tiol thod, inimal

amount of so @}5@ SR 8 inet é‘?%?ﬁgg%tg% ﬁ‘lg)g{%:ﬁbéﬁggﬂe?gfg}gﬁrgg %?%a%r%ry;n {ahe

interposer is created by forming a hole from an .upper part in a per. eggicular cﬂre.ction with a drill or a
i PRI

laser and theTRE TG ATh GBS BrARRY THEIGE' M hORLR i ' BIERPRA conductivity

between the upper and lower layers. . .
10 PP I;&cco}lghng t0 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.
[0006]

15 A connection terminal of a semiconductor element, having a small area and a
large number of terminals, is often formed at a bottom surface of the semiconductor
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
terminal at an interposer side is placed in an array form which is the same as a

20  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
the like, forming a metallic plating inside the hole, and thereby creating electrical

25 conductivity between the upper and lower layers.




4 According to an interposer based on this method, the pitch of the external connection terminal
may be made small to approximately 150 to 200 tun As a result, it is possible to increase the number
of connection terminals. However, the reliability and stability of the connection are reduced. Thus, the
above configuration is not suitable for 3mounting on & vehicle, which requires a Mutt degree of
reliability. [0007] Several types of interposers have been designed. The material used to create
the interposer and t%%ﬁ%éﬁ%ﬁgqmﬁwg@dhﬁ%ﬁh%F fﬁ]ﬁ)l%?ﬂaaﬁ fitsHpbser is
configured so that ceramic is used in the structure of a portion holding the 10lead frame part, Another
type of interpf@§éP(f§%Fﬂ%’ﬁﬁ?@ﬁ%@%HSW@%@%&?@H&T’BW@%%&%%S%@Q&% ofgahielibdtance
such as P-BOA (Plastic Ball Grid Array), CSP_(Chip Size Package), or LGAA(Ig%?d Grid.An-ay). These
interposers d?é’ﬂ%ﬁ&@dﬂé@éﬁﬁ%ﬁhﬁfé‘%’@@éﬁﬁﬁ@nfbeﬁ%ﬂﬁ‘aileﬂggléﬁd e G @E}P& WS the size
of semiconductor elements become smaller, as the number of pins 15increases, and/or as the speed
of the semicSHAiEEP EIBATORRSHIGR AS GRS tmERTS 4P6 thave sy rﬁﬂBPpléélé)ltssﬁé@jﬁtg%rd above.
For example, a fine pitching and an adjustment to_high speed signals are made. The fine pitching is
made tohe W@Wﬁa‘ﬁt&ﬁ}ﬁﬁé@ﬁﬁé Wﬂﬁ‘%@@ﬁ%@&ﬁﬁqfc‘f&‘éﬁ% ¥t of the interposer. Taking into
consideration that the pitch has become more and more minute, it is necessary that the 20pitch of a
terminal, porﬁQﬁ%} recent interposers be approximately 80 to 100 Mm. [0008] Incidentally, the lead
frame is used as a conduction part and a supporting companent. As_a. representative example, the
lead frame is formed5y &pbiyntg aht tt%‘ﬁﬁ?ﬁfrﬁlj&%\%f‘s%e(?ﬂ dettfvetal }fﬁé?@.tq??fb?‘égépa%fiea%at the
thickness of the etal plate be equal to approximately 120 um g) that the etching process may be

performed witf StsBRSEr4Rd g&ﬁﬁi%%ﬁg%ﬁﬁ&f’éﬂ‘?ﬁ%ﬁfﬁ&% Hdde ih thESH 1@lgcJI'ﬁ‘JIF‘es, after the

etching process Furthermore, a certain level of thickness agd a land area is required.for
interposer 1s configured so that ceramic 1s used in the structure of a porfion holding the

10 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
according to actual use and required configurations.
As the size of semiconductor elements become smaller, as the number of pins
15  increases, and/or as the speed of the semiconductor elements increases, adjustments are
made by the interposers described above. For example, a fine pitching and an
adjustment to high speed signals are made. The fine pitching is made to the connection
part connecting with the semiconductor element of the interposer.  Taking into
consideration that the pitch has become more and more minute, it is necessary that the
20  pitch of a terminal portion of recent interposers be approximately 80 to 100 pm.
[0008]
Incidentally, the lead frame is used as a conduction part and a supporting
component. As a representative example, the lead frame is formed by applying an
etching process on a thin metal plate. It is preferable that the thickness of the metal

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




the metallic layer to contribute to an adequate amount of joint strength during the wire bonding
process. Taking these conditions into consideration, it is necessary that the thickness of the metal
plate for the lead frame be at least approximately 100 to 120 um. Furthermore, in this case, when an
etching processing is performed from both sides of tiHe metal plate, it is believed that the pitch of the
lead may be minimized to approximately 120 um, while the width of the lead |ine may be made finer to
approximatelyy'6 SiRIEB[6006) that AnEPROPHros RGN L tefsisHy BpPoeesitr il it turing an
interposer, it is necessary to discard the holding material. This discarding procedure is believed to lead
to an increast AIBBIROCATS expHEHABIVIR iSRRI provdeGB i [EM R s reNIesdoin01 ]
The lead frame is attached to the holding material 27 made of polyimid tape. A semiconductor element
22 i fixed to AHREHAICIAVEF IS WBHPHATTANRAHTRINGIENH ARk 8B T &4fter, a wire
bonding is performed. According to the transfer mold method, a plurality of chips, i.e., the
semiconductBPRIREENPSPSare integrally 20molded by the molding resin 25. Thereafter, an external
processing is performed, A cutting is made so that each interposer becomes independent. F00111
When a Back surface 85b% thesreeri fbinms B@E&ﬁf@édﬁr&sﬁﬁé&ﬁ)ﬁegﬁﬁﬁé’et%ﬁh%?:ﬁi‘ﬁb‘moé print
substrate, it is necessary to prevent the molding resin 25 from 25wrapping around a connection
terminal surf4be BriigARie forihedsd Brmeieabl s RRa BEhek o e BnnE il R Sinal
during molding. Therefore, the holding material 27 has been necessary in a process %l%?ncturing an
9

interposer. HEWEET25F (BB THE RS HRCE RGPS O FHEB oS 4 Y LR

procedure is performed, it is necessary to remove the holding material 27 and discard it. This leads to
an increase iH 1 believed that the pitch of the lead may be minimized to approximately 120 pm, while

the width of the lead line may be made finer to approximately 60 pm.
10 [0009]

Another problem is that, during a process of manufacturing an interposer, it is
necessary to discard the holding material.  This discarding procedure is believed to lead
to an increase in costs.  An explanation in this regard is provided below using FIGS. 2A
- 2C.

15 [0010]

The lead frame is attached to the holding material 27 made of polyimid tape. A
semiconductor element 22 is fixed to a flat part 21 of the lead frame with a fixing resin or
a fixing tape 28. Thereafter, a wire bonding is performed. According to the transfer
mold method, a plurality of chips, i.e., the semiconductor element 22, are integrally

20 molded by the molding resin 25. Thereafter, an external processing is performed. A
cutting 1s made so that each interposer becomes independent.
[0011]

When a back surface 29 of the lead frame becomes a connection surface

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

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




5costs, [0012] Patent Document 1 shows an example of such a conventional technology.
According to Patent Document 1, an insulating resin supports a conducting post which penetrates a
substrate. Thus, Patent Document 1 shows a configuration in which the 10conducting post part is
sticking out from a resin. [0013] Patent Document 1 shows an example of a method providing a
substrate for a semiconductor element which solves the problems described above, allows the
formation of ARG WitheAYRIRFERTEIGSHRA BirehevRnigititn dReRFatnd ikl sapiess A5wire
bonding processing in a stable manner, and is cost-effective. According to the method described in
Patent Docuri&hP ERHESSHHEH e 1P SCERFATEHRICIREEH ERPRS StrubtARSY So thAr e Helold resin
layer is a supporting body of a wiring. [00141 Hereinafter, a method, disclosed in Patent Document 2,
of manufactuffliR 2Bttt 2k fopR esHirisndddst léhamaliing PErRT s ieRe PaRRS &l described.
A resist pattern for forming a connection post is created on a first surface of a metal plate. A resist
pattern for fi IMFFREAWIRIRTISARRS holdwsarisral seapAdisttdde ofthis ikl piaE A Etéhing
procedure is conducted on the copper from above the first surface to a desired thickness. Thereafter, a
premold f’esinc%“épplied to the first surface, thereby 25forming a premid layer Then, an etching
procedure is %86192%Cted from the second

Patent Document 1 shows an example of such a conventional technology.
According to Patent Document 1, an insulating resin supports a conducting post which
penetrates a substrate. Thus, Patent Document 1 shows a configuration in which the
10 conducting post part is sticking out from a resin.
[0013]
Patent Document 1 shows an example of a method providing a substrate for a
semiconductor element which solves 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
15 wire bonding processing in a stable manner, and is cost-effective. According to the
method described in Patent Document 2, the substrate for a semiconductor element is
structured so that a premold resin layer is a supporting body of a wiring.
[0014]
Hereinafter, a method, disclosed in Patent Document 2, of manufacturing a
20 substrate for a semiconductor element in the form of a lead frame is described. A resist
pattern for forming a connection post is created on a first surface of a metal plate. A
resist pattern for forming a wiring pattern is created on a second surface of the metal
plate.  An etching procedure is conducted on the copper from above the first surface to a
desired thickness. Thereafter, a premold resin is applied to the first surface, thereby

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




7 surface, a Wring is formed, and finally, the resist on both sides are peeled off. According to the
substrate for a. semiconductor element in the form of a lead 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 5be performed7in a stable manner because the premold resin is
acting as a supporting body Furthermore, since the scattering of an ultrasonic waye energy is small,
the wire boném&ﬁﬁﬁé@@?%fk@%%@ﬁérf%%mﬂI’.’W%&Hiﬁ%ﬁ, Lfieed's RETfifg thaterial such as a.
polyimid tape is not used, it is possible to reduce the cost used for the holding material. [Prior Art
Document] 10[Patent SEEdHR&Mt] fEoPEFrate IatePrRoadHEt 4 Fispaiels %)WIH@S Patent
Application, First Publication No. 118-340069 [Patent Document 2] JaPanes Unexamined
Patent Applid&iidf, BAeYBHbfichadATERR4120Y505858 i SEE B LS RENS B A ENFAENTPPSblems to
be Solved by the invention] [0016] 20However, there is a problem in the technology described in
Patent DocuriePR AT EL NG 6 tHE tEchHBog§ RS BFtsEdSi PRI DB GIHEREP HEMHIEkARSS of the

premold resin that is filled in must be thick enough to provide the necessary rigidity to the lead frame.

At the saine HinBSHREBEtEM SRR 0P ThE AR etoRT BBRKITRRE bhACERToIStE AP ERBGKEL O

Furthermore, since the scattering of an ultrasonic wave energy is small, the wire bonding
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]
10 [Patent Document]

[0015]

[Patent Document 1] Japanese Unexamined Patent Application, First Publication
No. H8-340069

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

15 No.H10-223828

DISCLOSURE OF INVENTION
[Problems to be Solved by the Invention]
[0016]

20 However, there is a problem in the technology described in Patent Document 2.
According to the technology described in Patent Document 2, the thickness of the
premold resin that is filled in must be thick enough to provide the necessary rigidity to
the lead frame. At the same time, the bottom surface of the connection post must be
completely exposed.

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




A concrete solution for applying a resin while controlling the thickness is, for 8 example, a method in
which a syringe and the like is used to pour resin into one point of a bottom of an applied surface, and
wait until the resin permeates the entire applied surface. In this case, the filling-in process of the
premold resin must be stopped before the height of the premold resin readies the bottom surface of
the connection post. This 5is because it is necessary to maintain a condition in which the bottom
surface of th&'cBHectiBiFed L evyshetyRuss ?@é‘&f{eth]éeﬁéﬂéﬁfi&? RAHFEHOIPSH R Become
lower than the connection post. [0017] When a substrate for a semiconductor element is completed
while maintaih PO HIZCHRIED VTS S RASEHEAIEH AR SHRMAGESAIR G TRES BLFing premold
resin layer. When a saolder ball is mounted on this, for example, it is possible that the%ﬁ) Il drops down
from the conABhEh pdstRibEss < hhiHBIEViARvTTTH HhEHOEHN A RS Tha LsRTe S
Consequently, the yield is reduced. [0018] 15The present invention is made ac,cording to tﬁ‘e problems
described abdeitiof ihe presert Tﬁ%ﬁﬁ%@ﬁ%&%ﬁ&’@&%é%’?&%88§8F8%‘%ﬁ88%§ ‘methbd for
manufacturing a substrate for a semiconductor element, which prevents a solder bal| from dropping
from a land v@ﬁ@ﬁcﬁ‘i‘ées‘éfﬁé‘reﬁe‘fﬁa@’ﬁ?bmﬂéﬁ?%ﬁ8%%%%%%@%&@0}?8&@%?}1{5&8% nted at a high

yield during a process of manufacturing a substrate for a 205emiconduct§)r element shaped like a lead

frame prOVidéawlﬁwcﬁfd? ﬁ%é%%ﬁé'foﬁé&i&ﬁ%b‘%ﬁéﬂ%i&ﬂ@ﬂ@@i@j“ﬂ resin must become

lower than the connection post.
[0017]
When a substrate for a semiconductor element is completed while maintaining

10 this condition, the connection post is sticking out from the surrounding premold resin
layer. When a solder ball is mounted on this, for example, it is possible that the ball
drops down from the connection post due to a minor deviation in the position at which
the ball is mounted. Consequently, the yield is reduced.

[0018]

15 The present invention is made according to the problems described above.
Thus, the present invention provides a semiconductor device and a method for
manufacturing a substrate for a semiconductor element, which prevents a solder ball
from dropping from a land when the solder ball is mounted, and which allows the solder
ball to be mounted at a high yield during a process of manufacturing a substrate for a

20 semiconductor element shaped like a lead frame provided with a premold.

[Means for Solving the Problems]
[0019]

A manufacturing method of a substrate for a semiconductor element according
to a first embodiment of the present invention includes the steps of: providing a first

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




A manufacturing method of a substrate for a semiconductor clement according to a. first embodiment
of the present invention includes the steps of: providing a first 25photosensitive resin layer on a first
surface of a metal plate; providing iding a second 9 photosensitive resin layer on a second surface
different from the first surface of the metal plate form#hg 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
photosensitiRRPESIFPRTEF HstbitiTy 18 %Wﬁﬁéﬁﬁeﬁigf%wm&ﬁ&ﬁé%@ﬁﬁﬁéfagéh@ﬁxve resin
layer, the first etching mask including the first photosensitive resin layer which was developed; forming

a second etchiHG: AR A FIGHERRMAY FRAHBRB% thecBeoiy b bF Fismdtarpiate by

selectively performig}lg an exposure to the second photosensitive resin layer according to a second
pattern, and B SEiRIGHHth Lol PREISERSADE FRETIR TR D tHar Sl RP eBiiKG T4k including
the second photosensitjve resin layer which was 10developed; after the first etching mask and the

second etchiffty FhASIOKHR it Rty thend SRR tRb PHus sy R S S G ERTHY 6 the first

surface to a midway of the metal plate; filling in a nremold resin to a portion of the first surface where
the conn%ctiéh%féfa&s&%&@a&%@e@g&ﬁﬁrémﬁpaeﬁ%m Brih B s St irst

surface is lower than a height of the premgld resin surrounding the connpection post; 15and foiming the
wiring pattern B P&ttty &I BRAMETEATHE CRESY SR [oe20] the se5oms sifsattdPfg method
of a substrate for a semiconductor, element according to a second embodiment may be configured as
follows: the SPOPHIRGN TS IHSIA FESHBLAR FRSH O AR LRI SRS tHEWnnection post
does not exist includes 20the steps of: immersing the first surface entirely with the premold resin; and
after the first 1&&%%&%%8&@%%%P&@%tﬁ%ﬂg@}s%%ﬂf%fﬁ?é%m PERIBYTRSHE 1¥Mold resin in

a thickness djrection so that a hattom surface of the connection post is,expose?. [0021]
layer, the second etching mask including the second photosensitive resin layer which was

10 developed; after the first etching mask and the second etching mask are formed, forming
the connection post by performing an etching from the first surface to a midway of the
metal plate; filling in a premold resin to a portion of the first surface where the
connection post does not exist; processing so that a height of the connection post of the
first surface is lower than a height of the premold resin surrounding the connection post;

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

[0020]

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

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

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

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




The manufacturing method of a substrate for a semiconductor element according 10 processing so
that the height of the connection post of the first surface is lower than the height of the premold resin
surrounding the connection post, is performed by half-etching. [0022] A substrate for a
semiconductor according to a forth embodiment of th® present invention is configured so that a
semiconductor clement is mounted on the substrate for a semiconductor element manufactured by the

method accoP8RSESE thecrihat SiRbstR Ot transip R RIsbafHstrsuiecssdnesh dhittdrelement

and the substrate for a semiconductor element are electrically connected by a wire bonding. 10
EFFECTS okSgEoN NN 082 sPEeRBiHISghe tHRnsrEsB RATVEMBHTWRER X substrate for a
semiconductor clement provided with a premold is manufactured, the height of the bottom surface of
the 15connedfbioishii&an be processed to be lower than the surrounding premold resin. As a result,
the prcmold resin around the connection land serves as a wall. Thus, it is possible to mount a solder
ball with a hiéﬂ%jd without the ball dropping from a land when the solder ball is mounted. 20BRIEF

DESCRIPTION OF THE DRAWINGS [0.02421 ) .
5 substrate for a semiconductor according to a forth embodiment of the present

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

when the solder ball is mounted.

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

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



FIG. 1A is a descriptive view schematically showing a process for manufacturing a substrate for a
semiconductor element shaped like a lead frame according to an embodiment of the present invention.
25FIG. 1B is a descriptive view schematically showing a process for 11 manufacturing a substrate for
a semiconductor element shaped like a lead frame adcording to an embodiment of the present
invention. FIG. 1C is a descriptive view schematically showing a process for manufacturing a substrate
for a semicomAIBCBIEReht UkEEthke %@%ﬁ&?ﬁé}ﬁg@é’&%ﬁﬂ%ﬂ%eﬁﬂ%ﬁﬂﬁm%f the present
invention. FIG. 1D is a descriptive view schematically showing a process for manufacturing a substrate
for a semicorQERiGREISAR SERdRah g 5B ding to an embodiment of the present
invention. Fra | E is a descriptive view schematic.all}/ showing a process_for manufacturing 10a
substrate for a semicaHUELG BRSSEMISKapeY IReR e aRMdRESrBiAGERS X5 embodiment of the
present invention. FIG. 117 is a descriptive view schematically showing a process for

manufacturing A4S RE #F BUathit e st Rk ciHapE S hreed ks 14 E%R8ording to an
embodiment of the present invention. FIG. 1G is a descriptive view schematically showing a
process for MSFRIIBRI SRDBLRER R SR EYHAYERSIBlement shaped like a lead frame
according to an embodiment of the present invention. FIG.I[His a descr%ptive *e thematically

showing a process fdrmaiisédrHgBIEHEFY e RsPR e Tias P Brof5sht¥haped like a lead

frame 20according to an embodiment of the present invention. FIG. 11 is a descriptive view
schematicall Yol bt ik SFBERHY Ao SHIERb TP BB dFRILIEBR 2 lement shaped

like a lead frame according to an embodiment of the present invention. FIG.1.1isa
descriptive vigiSEHEEAARSIPIIIRG A BroRESSTol M M Acturing 25a substrate for a semiconductor

element shaped like a lead frame according to an . , _
FIG. 1E 1s a descriptive View schematically showing a process for manufacturing

10 a substrate 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.

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

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

20 according to an embodiment of the present invention.

FIG. 11 is a descriptive view schematically showing a process for manufacturing
a substrate for a semiconductor element shaped like a lead frame according to an
embodiment of the present invention.

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

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




12 embodiment of the present invention. FIG. IK 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. 2A is a descriptive view schematically
showing a structure of a conventional substrate. 1FIG'. 2B is a descriptive view schematically
showing a structure of a conventional substrate. FIG. 20 is a descriptive view schematically

showing a stRRIQFTGTE 20ESIEHG Y Stfifdtrate. EMBODIMENTS FOR CARRYING OUT THE
INVENTION [0025] Hereinafter, an embodiment of a method for manufacturing a substrate for a
15semiconductor elefent hdearérseriian Hspetthsmpicpiesbatimeniirsesdascribed with reference
to FIGS. |A - 1K, with an BOA type substrate for a semiconductor element being given as an example.
[Working ExapRpiooaea substrie Kiza senieminaioiriaranicrnge ianlratiifserBOA is 10 mm
angle. The BGA has an external connection part. The external connection part is shaped like an array
from a planafSsetdinererBspiRedmsat BERG PIFRsUNREBRYMe substrate at multiple surfaces. After the
following manufacturing steps are performed, a. cutting is made, a trimming is made, and individual
substratés of a BOA F)} Qaﬁféséb@ﬁﬁ‘fé‘ﬁum‘ﬁ?]” schematically showing a structure of a

conventional substrate.

FIG. 2B is a descriptive view schematically showing a structure of a
conventional substrate.

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

10 conventional substrate.

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

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

[Working Example]
[0026]

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

made, a trimming is made, and individual substrates of a BGA type are obtained.

25 [0027]




First, as shown in FIG: IA, a long, band-like copper substrate 1 is provided. The width of the substrate
is 150 mm, while the thickness of thc substrate is 150 Next, as shown in FIG 1B, a photosensitive
resist 2 (OFPR4000, manufactured by Tokyo Ohka Kogyo, Co., Ltd.) is coated to both surfaces of the
copper substrate 1 with a roll coater. The photosensitpve resist 2 is coated so that the thickness of the
photosensitive resist 2 is 5 urn. Thereafter, a prebaking is performed at a. temperature of 90 'C. Next,
a pattern exposure is'HSHIFMRRIMPIMIBEH Surfdeies DradripsterprexpeiirdiohoidesikdThe pattern
exposure photo mask has a desired pattern. Thereafter, a processing procedure is conducted using a
1 % sodium hyRfr&kHb SbibeishostRE dateh Mmoa Ciikibnbisnmg el iimswateriaid Adust baking is
conducted. In this way, as shown in FIG. IC, a first resist pattern 3 and a second resist pattern were
obtained.  NRcigeritamn At rddist iieisns iy sdaHEd SRR KM arumidtcieddE iekEe which is
opposite to a surface on which a semiconductor element 10 is mounted; hereinafter, the "one surface
side" is referr@8d B8y tirSosurtacdssiaatsd tAdHesahicrs shibe arreery IFHECoppEr subtrate 1 in
order to form a connection post 5. A second resist pattern 7 is formed on another surface side (i.e., a

surface oh wiRFh srhfcBiriqesasiBsment oIt dhat dremariarcsthel tha P SHFAEE side” is

referred to as a second surface side in the present embodiment) of the copper substrate | in order to
create a wirin§Pttey 20foo2gEreattelngipshtknyarerseionesdtetsuermant 20% mfounted on an
upper surface of the lead frame at a central part of the substrate. According to the wiring pattern based

on the present embodifiért, PEtsRHCATBT AR bR TS o P dWiRase VippardisHnesrsf ke outer

peripheral of the lead frame near the outer perrﬁi)gheral of the semiconductor 25element 10. The outer
peripheral of BI88eRFondUB g E—MEOEITa AU aR hpspelesired pattern.  Thereafter, a

processing procedure is conducted using a 1 % sodium hydroxide solution. Thereafter,
10 acleansing 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;
hereinafter, the “one surface side” is referred to as a first surface side in the present

15 embodiment) of the copper substrate 1 in order to form a connection post 5. A second
resist pattern 7 is formed on another surface side (i.e., a surface on which a
semiconductor element 10 is mounted; hereinafter, the “another surface side” is referred
to as a second surface side in the present embodiment) of the copper substrate 1 in order
to create a wiring pattern.

20 [0028]

Incidentally, the semiconductor element 10 is mounted on an upper surface of
the lead frame at a central part of the substrate. According to the wiring pattern based
on the present embodiment, a land 4 for a wire bonding is formed on the upper surface of
the outer peripheral of the lead frame near the outer peripheral of the semiconductor

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




14 connected with a metallic fine line 8. A connection post 5 is placed at a back surface of the lead
frame in, for example, an array form seen from a planar view. The connection post 5 is used to guide
an electronic signal from an upper part wiring to a back side. In addition, it is necessary to electrically
connect some of the lands 4 to the connection post 54 A wiring pattern 6 is connected to each of the
several lands 4. Therefore, a connection is macic in a radjal fashion, for example, from an outer

peripheral of {ARPSEISEELE TORERUL 86 PSI Gired SORMFO RFAm M B SHHRAHE WSS Pattern 6 is

connected with the connection post 5. [0029] 10Next, after the second surface side of the copper
substrate is pRGWERETBYCBvER it 7B Ke BBATSY PIRL SAeTNTh PR ¥ifder, AR6RRORATEABE solution
is used to perform a first etching procedure from the first surface side of the copper supstrate. As
shown in FIGOLD:, thETHRASAEGRLISERISHCOT 878! dBPP &P SIBSHREE WIER: I 4558t from a resist
pattern at the first surface side is made thinner to 30, um. The specific 15weight of the ferric chloride
solution is 1.38. The tBATIETSRAE SPFERANAAIBHESSOIGHBRSS Bore oHhHE e ifst¥tching, an
etching procedure is not perfollied on a portion of the copper substrate 1, at which the first resist
pattern 3is cFOAREGHER Rifhihg tha'BEHhBREEH BISE8MRTAE WA R [ HsiisRd 4Bt A connection
post which penetrates through the front and back of the copper substrate 1. 20[0030] . _Incidentally
during the first&tEhY HIOCEES NI %%rﬁ%ﬁé?&ﬁ%afglﬁ& TTSETI SR BrI S THRERPE EChing
process does not corg\pletely dissolve and remove the portion of the cop%gr substrate 1 at which an

etching is peffOMTe T HLCHRY ?n@e%fﬁhﬁérfé&%r{@ﬁ%?%@afaﬁ%@dt {dRASELDE METBdber

substrate 1 isisr%gggeec%(g \?/ngot%]é] connection post 5.
[0029]

10 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
shown in FIG. 1D, the thickness of a portion of the copper substrate which is exposed
from a resist pattern at the first surface side is made thinner to 30 um. The specific

15 weight of the ferric chloride solution 1s 1.38.  The temperature of the ferric chloride
solution is 50 °C. During the first etching, an etching procedure is not performed on a
portion of the copper substrate 1, at which the first resist pattern 3 is created for forming
the connection post 5.  In this way, it is possible to form a connection post which
penetrates through the front and back of the copper substrate 1.

20 [0030]

Incidentally, during the first etching process, only a partial etching is performed.
In other words, the first etching process does not completely dissolve and remove the
portion of the copper substrate 1 at which an etching is performed. The first etching is

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

25 [0031]




15 Next, as shown in FIG 1E, the resist pattern 3 was peeled off using a 20 % aqueous sodium
hydroxide with respect to the first surface. The temperature of the peeling liquid is 100 C. [0032]

Next as shown in FIG 1F, a thermoplastic resin in film form (NEX-130C, manufactured by Nippon Steel
Chemical Co., Ltd.) is used to form a premold resin leyer 11 by performing a pressing operation. The
thickness of the film was adjusted so that the resin is fined in up to a position higher than the bottom
surface of the connellidi poshey M 5H: ThudhcresitiprHeasliavesoasiad efAvEERUH Pressurized
laminated device was used for the pressing operation. The temperature of the pressing part was set to
be 100 'C. TREWeYree BEYakYokIAs HEiespasiarih e AR Berarss sEhedamporatwsmol ik pressing
time was 30 seconds. Under this condition, the pressing operation of the thermoplastic resin in liquid
form was cor§dtediaBeddP °C.  Using a preinold resin in a film form, as described above, is
effective in making an operation more simplified. In addition, by perfoiniing a pressing operation
inside a vaculf¥&¢hamber, an air gap formed inside the resin can be eliminated, thereby preventing the

occurrence of a 20void inside the resin. [0034] In addition, after the pressing o%eﬁzation was conducted
on the resin in film folEX %ﬁoﬁtodﬁkiﬁd:@o%sastmﬁwﬁﬁﬁ\@é%y“h@%ﬁm b&t&ture of 180 C for

sixty minutes. After the post baking process was 1performed oon the premold resin, the resin
manufactured by Nippon Steel Chemical Co., Ltd.) is used to form a premold resin layer

11 by performing a pressing operation. The thickness of the film was adjusted so that
the resin is filled in up to a position higher than the bottom surface of the connection post
by 20 um. Thus, the thickness is 130 pum.

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

15 [0033]

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

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

20 void inside the resin.

[0034]

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

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




16 covering the first surface was grinded and removed until the bottom surface of the connection post
was exposed, as shown FIG. | a A buffalo rotation type grinding device was used. A thread size of the
buffalo corresponding to 800 was used. [0035] 5Next, as shown in FIG. 11-1, a half-etching process
was conducted on the first surface. A compound liquie of sulfuric acid and hydrogen peroxide was

used as the half-etching liquid. An etchin unt was computed so that the height of the connection
land become®IGHBE B@f%ﬁ%ﬁf@%ﬁ%%ﬁ%ﬁaﬂ ibfﬁ?%‘éefg?g“?heé%ﬁr%%té%l&ﬁ&?Pfﬁﬁfé]t?ieONext, the first
surface was protected by covering the first surface wi %bacgﬁhg t. Then, the back sheet of the
second surfatBReEE YR AR S FRRPSE R ?ﬁ’?‘é’fbﬁ}rﬁ{grg es$Wa %8&%%8%1 t@fﬁetlgg%%cnﬁnd surface. A
ferric chloride solution was used as tge,etch'%%l'é% ' : The s%)ecif'c weight of the et§hing liquid was
1.32. The teParaIfEs Bithe thitgditiars INGISIRIHESIRAIRG BPOGEES is to foil 15wiring

pattern on th §§§)an surface. Copper, which was exposed from the second resist pattern 7 over the
second surface, was dissolved and removed. [0037] Next, the back sheet of the first surface was

removed. Then, as shot in FIG Il, the second resist pattern 7 of the second surface was peeled off In
this way; the BGA ac%a‘&iﬁi] Ofﬁ%lﬁr‘ggéﬁ%\%}?%gtﬁg‘é%g%?ﬁéf To63ucte Rfle%eg%%ted layer 12
e surface BY6EREsing S BURAJEHEH GLMUIE G LRy RC HERET T aidchon 70 Bating orming
method. 25%%% tth Pplated layer 1260£‘the lead framts-:- ma &eﬁjogmgd Q}é g;n 2 thee!ectrolyti_c plating
method. Ho PRUHEN S Sle ctBISHRBRARY MRaHEHC CTREE 1AL REEELE T 18 a. plating
electrode in %E)dnerlrég(‘t)igrllj P«’J%lg gegcl)%gigs g\gg* n§;'1 hpﬂr? ’c%irgl%gred to the height before the processing.
[0036]
10 Next, the first surface was protected by covering the first surface with a back
sheet. Then, the back sheet of the second surface was removed. Thereafter, an
etching-process was performed on the second surface. A ferric chloride solution was
used as the etching liquid. The specific weight of the etching liquid was 1.32.  The
temperature of the etching liquid was 50 °C. A goal of the etching process is to form a
15 wiring pattern on the second surface. Copper, which was exposed from the second
resist pattern 7 over the second surface, was dissolved and removed.
[0037]
Next, the back sheet of the first surface was removed. Then, as shown in FIG
11, the second resist pattern 7 of the second surface was peeled off.  In this way, the
20 BGA according to the present invention was obtained.
[0038]
Next, a plated layer 12 was formed by conducting a surface processing on the
metallic surface of the exposed first surface. The surface processing was conducted

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

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




the plating electrode is formed, the, wired region becomes smaller. Hence, there is concern that the
wiring may become difficult. Theretbre, the present working example used the non-electrolytic nickel /
palladium / gold plating forming method, which does not require an electrode for supplying a plating
current [00391 In other words, the plating layer1iZ2 was formed by conducting on the metallic
surface, an acid delipidation, a soft etching, acid cleansing, a platinum eatalyzer 10activation
procedure, aekﬁ‘éfﬁlpiﬁﬁ@?%%ﬁggi‘@étroIWéNﬁVﬁnWH?‘bFé’ti%ﬁ?%ﬁéﬁéclﬁ’&{l’éﬂie@ﬁ@%ésdﬁﬁflp‘l%ﬂﬁng. The
thickness of the nickel plating is 3 um, the thickness of the palladium plating is 0.2 pm, and the
thickness of BREEHIEY pating id B B e slcEmpiaia Nttt aridBie SR ind P iadiéed as the
plating liquid for nickel plating. Pathobond EP (manufactured by Rohm and Haas) was used as the
plating 15liquitf R SLHHIFAGR At RIS uIBB SR fESaa PeRsTetBY Ronhiearid HEEsF fas used as
the plating liquid for gold plating. [0040] Next, the semiconductor element 10 was bonded and
mounted on tSPGFA RA R IHEEHY RB6RENGReHEsVE L FoMRfmy Bt W Giersanale a wire

bonding was 20performed on an electrical connection terminal of the semicaonductor element 10 and a
land 4 for a WiEBBR MG MR EAEE P L BIAMRGedeTpErs mtedsty 4 ditsllic fine line

8. The land 4 is placed at a predetermined portion of the wiring pattern 6. Then, a molding was
performed sGAST69EEAR fheTeuly faeahdr e HainesHEsetor element 10. Thereafter, a cutting
operation was 8erformed on the 25semiconductor substrate which wa.s attached to a surface. In this
way, individu&03°]

In other words, the plating layer 12 was formed by conducting on the metallic
surface, an acid delipidation, a soft etching, acid cleansing, a platinum catalyzer
10 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 plating is 0.2 um, and the thickness of the gold plating 1s 0.03 pm.
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
15 liquid for palladium plating. Paulobond IG (manufactured by Rohm and Haas) was
used as the plating liquid for gold plating.
[0040]
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
20  performed on an electrical connection terminal of the semiconductor element 10 and a
land 4 for a wire bonding of a wiring pattern. This wire bonding was performed using a
metallic fine line 8. The land 4 is placed at a predetermined portion of the wiring
pattern 6. Then, a molding was performed so as to cover the lead frame and the
semiconductor element 10. Thereafter, a cutting operation was performed on the

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




18 semiconductor substrates were obta md. Finally, as shown in FIG. 1K, flax was applied to each
terminal of the semiconductor substrate. Then, a solder ball Ib was mounted. A solder bump was
formed by performing a reflowing process. In this /- a desired semiconductor device 5was obtained.
[0041] According to a semiconductor device and& method for manufacturing a substrate thr a
semiconductor element based on the present working example, when a substrate for a semiconductor
element provig@CORIREPremsarRisE WranaPieRAed, the 10 height of the bottom surface of the
connection land can be processed to be lower than the surrounding premold resin As a result, the

premold resin around tHalEonECTEh A sdRrelas SR idtHE P ar B 4B BA IWAS mounted, the ball
did not drop from the land. Consequently, a mounting of the solder ball was able to be performed with
a high yield. mew%&%&&?aﬁ%%%a»%&%@5&&&&%@8%@%&%&%@&%%% been
described above However, the description provided above only presents an example of the present
invention TheTBBAMRAPEEEFRIBE thes BRIGBMRFSHton T RSt iRita dHy i e BmEBiEme Yderibed
above. Various alterations may be made without deviating from the gist of the present invention. In
other WO1SdS, s BPé@éﬁ@'invention is not to be 20limited to the working example presented above, and
is limited by the attached claims. INDUSTRIAL APPLICABILITY [0043] According to the present
invention, whélH substrate for a semiconductor

According to a semiconductor device and a method for manufacturing a
substrate for a semiconductor element based on the present working example, when a
substrate for a semiconductor element provided with a premold is manufactured, the

10 height of the bottom surface of the connection land can be processed to be lower than the
surrounding premold resin.  As a result, the premold resin around the connection land
serves as a wall.  'When a solder ball was mounted, the ball did not drop from the land.
Consequently, a mounting of the solder ball was able to be performed with a high yield.
[0042]

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

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

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

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




connection land can be processed to be lower than the surrounding premold resin. As a result, the
premold resin around the connection land serves as a waft Thus, it is possible to mount a solder ball
with a high yield without the ball dropping from a land when the solder ball is mounted, DESCRIPTION
OF REFERENCE NUMERALS [0044] 1Copper Subgtate Photosensitive Resist 103First
Resist Pattern 4Land For Wire Bonding Connection Post 6Wiring Pattern Second Resist Pattern
158Metallic ﬁﬁ@Eﬁﬁ‘é"l@é@ﬁﬁE&?ﬂ&f&??@%@ﬁt i‘i’@‘%@?ﬂ%l@‘%ﬁi‘%}é % APt dbly er 3Bonding

Adhesive Or Bonding Tape 2016Solder Ball 21Flat Part Of Lead Frame Semiconductor Element
result, the premold resin around the connection land serves as a wall.  Thus, it 1s

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

when the solder ball is mounted.

5
DESCRIPTION OF REFERENCE NUMERALS
[0044]
1 Copper Substrate
2 Photosensitive Resist
10 3 First Resist Pattern
4 Land For Wire Bonding
5 Connection Post
6 Wiring Pattern
7 Second Resist Pattern
15 8 Metallic Fine Line
10 Semiconductor Element
11 Premold Resin Layer

12 Plated Layer
13 Bonding Adhesive Or Bonding Tape

20 16 Solder Ball

21 Flat Part Of Lead Frame
22 Semiconductor Flement
23 Lead

24 Metal Wire

25 25 Resin For Premolding



22,Lead 24Metal Wire 25 25Resin For Premo ding 26Extraction Electrode Holding Material 28Fixing
Resin Or Fixing Tape 29Back Surface Of Lead Frame 21 CLAIMS 1.A manufacturing method of a
substrate for a semiconductor element, the manufacturing method comprising the steps of:

providing a first photosensitive resin layer on a first Qrface of a metal plate; providing a second
photosensitive resin layer on a second surface different from the first surfac,e of the metal plate;
forming a firs%%tchin&’fﬁé%ﬂ@?ﬁﬁﬁ@ a connection post on the first surface of the metal plate by
selectively performing an exposure to the first photosensitive resin 10layer according to a first pattern,
and by develdping theRféephbissshsitive resin layer,

28 Fixing Resin Or Fixing Tape

29 Back Surface Of Lead Frame




the first etching mask comprising the first photosensitive resin layer which was develdpe.d,;
forming a second etching mask for forming a wiring pattern on the second surface of the metal plate by

selectively performing an exposure to the second 15photosensitive resin layer accordin y'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; after the first etching mask and the
second etching mask are formed, forming the coftriettidn post by performing an etching from the first
surface to a midway of the metal 20plate; filling in a premold resin to a portion of the first surface
where the connection post does not e St; Iprocessing so that a. height of the connection post of
the first surface is lower than a height of the prcmold resin surrounding the connection post; and
forming the wiring palt&MANBRFRIBEMTEAR St BATHE ORI LStS clsiagty 95 2. The
manufacturing method of a substrate for a semiconductor element according to claim 1, wherein the
step of filling RAENEEHEIHEI 8 FEH (0 T SBRIGH Sistelfirst surface where the connection post does not
exist comprises the steps of: 5immersing the first surface entirely with the premold resin: and alter
the first Surface is imPRErSEB%Eh WP RATRSES NGO FRSh OB eIy riacmty #HRSHERRIG resin in a
thickness direction so that a bottom surface of the connection post is exposed. 103.The manufacturing
method of a substrat8 A4 e TEEHTELIRGFSRITIENE Zeibransg on a second surface different from

the first surface of the metal plate;
forming a first etching mask for forming a connection post on the first surface of
the metal plate by selectively performing an exposure to the first photosensitive resin
10 layer according to a first pattern, and by developing the first photosensitive resin layer,
the first etching mask comprising the first photosensitive resin layer which was
developed;
forming a second etching mask for forming a wiring pattern on the second
surface of the metal plate by selectively performing an exposure to the second
15  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;
after the first etching mask and the second etching mask are formed, forming the
connection post by performing an etching from the first surface to a midway of the metal
20 plate;
filling in a premold resin to a portion of the first surface where the connection
post does not exist;
processing so that a height of the connection post of the first surface 1s lower
than a height of the premold resin sun;ounding the connection post; and

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




to either one of claim 1 or 2, wherein the step of processing so that the height of the connection post of
the first surface is lower than the height of the premold resin surrounding the connection pesi;. is:
performed by half-etching.

10

22

2. The manufacturing method of a substrate for a semiconductor element according
to claim 1, wherein the step of filling in the premold resin to the portion of the first
surface where the connection post does not exist comprises the steps of:

immersing the first surface entirely with the premold resin; and

after the first surface is immersed entirely with the premold resin, evenly
removing the premold resin in a thickness direction so that a bottom surface of the

connection post is exposed.

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

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




