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LEAD FRAME SUBSTRATE AND METHOD OF MANUFACTURING

THE SAME

TECHNICAL FIELD
[0001]

The present invention relates to a semiconductor

package

substrate which mounts a semiconductor element, and more

particularly, to a lead frame substrate and a method of manufacturing

the same.

This application claims priority to and the benefits of Japanese

Patent Application No. 2008-254311 filed on September 30, 2008, the

disclosure of which is incorporated herein by reference.

BACKGROUND ART
[0002]

In semiconductor packages using a lead frame represented by a

quad flat package (QFP), outer leads for connection with a

printed

circuit board are disposed on side surfaces of the semiconductor

package.

Such a lead frame is allowed to obtain a semiconductor

element

mounting section, inner leads acting as sections for connection with

semiconductor element electrodes, outer leads, and an outer frame

section fixing them by forming desired photoresist patterns

on both

surfaces of a metal plate and etching the both surfaces of the metal

plate. Further, these sections can be obtained by punching

press in addition to the etching method.

using a
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Such a lead frane is allowed to obtain a sem conductor el enent nounting
section, inner |leads acting as sections for connection with sem conduct or
el enent el ectrodes, outer |eads, and a# outer frame section fixing them by
form ng desired photoresist patterns on both surfaces of a netal plate and
etching the both surfaces of the netal plate. Further, these sections can

be obtai ned byrpuiehh§g MBI NIpAo RS S rth,%d@ieHi%BnH%cE@ﬁ g&&@%&, ghod.
2 In an assenbly process of the sem conductor package, the.

sem condyethdsoed @it elen eheiHaiidebo pitd die $EEN CANFWGIdU 16t aiTeRiegrOUNt i N
section, and then the electrodes of the sem conductor elenent are

el ectri colduntcogsectied, windthdretharéectredds ofsthrgs e ororn disdtamcd e ngaltd
wres. Afterwards, the surroundi ngs of the sem conductor elenent including
t he i nneitrq elepdrinadl esoapsgted adthithh ianeedieads ardnghéopinstanfcearmldect i on
is cut off. If necessary, the outer |eads are bent. [0003] In this
way, theWolfer I‘AteféE%WEF%i)oébﬂ virogadinge efirthgcssmicendupteedlementr ange

f 200. t 00 pins.i k [ bout, 30 MW, f t [ i nt
of a. pr obtSuinge TR 19 1 R ALE wchReRIpEd bishpe Tesin. 94 hecht Goar o
as the NHIhRe abiielerl EaHSTOr 1ERR IS AONANC B IR Nl fef £ases, a lead

frame type sem conductor package having on side surfaces
t hereof does ngjg e a term nal nunber corresponding to the el ectrode
nunber. Some external connection'termnals of, for exanple, a ball grid

array (BGA) type this avhanehgrdwtedr foax s( B{EPoskeMPonf fhe GoAREHI AR Wid R @
printed circuit board are replaced by a sem conductor package disposed in

an arraylifoitedow a fotgeofiraur2@eeool 0@ piackage padisigatséze DfealsodsBoat es

used for these packages are generally configured to drill holes through a

gl ass epbuy dupet the sidwpongt ebpperodesnieg a%mlib}btdf munfroezatheneof, bring

a wall of each hole into conduction by neans of plating, and formterm nals

for connectionl%444 the el ectrodes of the sem conductor el ement on one of

the surfaces apd external connection term nil S aréanged iB an array formon
g [

the other surfdte. *°°* Yifldver?s t heS mehtP&REF ur? peiREesunst r digs
ow rel | SEPROPRILERCRIBRET InARalEly £l R e "B BE RN R m 1 ot ng
is used blckage having outer leads on side surfaces thereof does not have a ‘
terminal number corresponding to the electrode number. Some
external connection terminals of, for example, a ball grid array (BGA)
type or a land grid array (LGA) type for connection with a printed
circuit board are replaced by a semiconductor package disposed in an
array form on a bottom surface of a package substrate. The substrates
used for these packages afe generally configured to drill holes through
a glass epoxy substrate having copper bonded on both surfaces thereof,
bring a wall of each hole into conduction by means of plating, and form
terminals for connection with the electrodes of the semiconduct‘or
element on one of the surfaces and external connection terminals
arranged in an array form on the other surface.
However, the manufacturing of the substrates requires a
complicated process as well as a high cost, and provides low reliability

compared to the lead frame type package because the plating is used to



3 connect interconnections within the substrate. [0005] For. this
reason, a BGA type sem conduct or package structure using a lead frane, in
whi ch a process of etching the lead frane fromboth surfaces is used, is

di scl osed (Patent Docunent 1). [0006] In this structure, connection
termnals for sem conductor elenent electrode are fornmed on one surface and
ext er nal c o cintorc d ¢ thénh S witRid eheeadibisfrazg,. array formon the ot her
surface by changing two photoresist patterns and etching the patterns at
the sane tinme [@O00 etching one of the photoresist patterns, form ng an

el ectrodeposited polyimde |ayer or coating a pre-nold resin on the etched
surface, and tlhuntbtcheagonhe BGAr tyhot e atdytor epackiGOGITudarent
Docurent 1: Japanese Patent No. 3642911 DI SCLOSURE OF | NVENTI ON Problemto
be Sol veleﬁw %Héaflnfféﬁtqsow Mdued) 2 mresess o hatrieBeathe deaddrame fml vi ews

showi ng t oth surf%ces is used, is disclosed (Patent Document 1).

[0006]

In this- structure, connection terminals for semiconductor
element electrode are formed on one surface and external connection
terminals are formed in an array form on the other surface by changing
two photoresist patterns and etching the patterns at the same time or by
etching one of the photoresist patterns, forming an electrodeposited
polyimide layer or coating a pre-mold resin on the etched surface, and
then etching the other photoresist pattern.

[0007]

Patent Document 1: Japanese Patent No. 3642911

DISCLOSVURE OF INVENTION
Problem to be Solved by the Invention

[0008]

FIGS. 5A and 5B are cross-sectional views showing the related
art.

In a BGA type lead frame, when the number of external
connection terminals 111 increases, an interconnection 110 on the side
of each semiconductor glémeht electrode connection termina1-109. is
lengthened. Since this intercohnection is formed by half-etching a
metal plate, it has a narrow width as well as a thin thickness. Thus,
the interconnection is broken or bent in processes following the
etching, so that the yield is greatly reduced.

[0009]



art.’ In a BGA type | ead franme, when the nunber of external connection
termnals 111 increases, an interconnection 110 on the side of each

sem conduct or el ement el ectrode connecttion ternminal 109 is |engthened.
Since this interconnection is formed by half-etching a nmetal plate, it has
a narrow wdth as well as a thin thickness. Thus, the interconnection is

broken or bentId s [@igcleseasid Plakoni Mobddiient AhkRe, Host Nedift&hyhe!lid is
greatly reduced. [0009] 4 It is disclosed in Patent Docunent 1 that,

first, hakffencdd paly ompeid eidedfahkyexaerhhlecshaectibnt teentixtaés nall, an
connection termnals 111, an el ectrodeposited polyinm de layer 117 is forned
on the eebdrddodeposided polyimhdesiagerofl?ie foemaboduthortehedenirfatect r ode
connection termnals 109 is formed by etching. Thereby, although the fine

i nt er conABEt itBAs 5140 &fe thai semicapducker f plranent eelasinede i eAsneeoare

t by. t | yi.m de | ayer 117, so that,_ the interconnections are
f)lrjg\p/)g:]t 2%#H}ﬁqgeﬁ§8yb?o 8?1‘“8%{ Bt tRAERE t helrpéé%ib;"r ‘i"ég]i*raﬁf&ﬁa B¢ ed.
[0010] . However mT t he .seni.conduct or. el enent is unte? n the | ead
frame subMSPSPRIRETONg 110 Srt PUZ VBT oS £HiEn 18 1 CQBREELRATet bY Hicenent

el ectr Od@ﬁpﬁB?t_erB?eﬁlteegpwitnhicfeh?a QnneoL 8R! IR 2 rdBln BY1iBhs Gy ondi g,

a wire connecting force i s not applied because each connection term nal 109

has a hobkevehter fieht ik¥ingarstokemnest i ent aivihié€s thakeeRl aGBamEhUs, an
assenbly yield is remarkably reduced. [0011] Meanwhi | e, al t hough not

di scl osethanufRzterdd.Docunment 1, a counterneasure of thickening a resin
Fayer by potting a pre-nold resin instead of the el ectrodeposited polyimde
| ayer is al so {8%e.fi nto consideration. According to this counterneasure,
it-is expected_ to be able to avoid the problemw th bonding failures to
some extent. Howeygiewhen the csgm ugier sgliegmeMat s t Moy néedneer theasur e

is a satisf ory techni qgue. The reason for this is that the hollow state
cannot b e%‘ﬁﬁf?@%ﬁ‘g@%m d.ﬁaf—‘mﬁ Héf’s, Sf”cu‘ﬁtgr?/’e?glgcf:hﬁ‘i{llﬂ gepdegpfuston

t ed f - mal in.; W th t ed t '
vcecsi varHRaf c1b0f ACE I o d il B WAL AL oM AR P By, | ayer

is fornmed,ig¥epoRRitde aXRENBbnAOLNRE! kOt d 85MhB#! d&ﬁédaﬂgcwg«@ édpemoval
process is required. In addition, since the pre-no
connection terminal 109 has a hollow lower portion, and connection
failures take place. Thus, an assembly yield is remarkably reduced.
[0011] |
Meanwhile, although not disclosed in Patent Document 1, a
countermeasure of thickening a resin layer by potting a pre-mold resin
instead of the electrodeposited polyimide layer is also taken into
consideration. According to this countermeasure, it is expected to be
able to avoid the problem with bonding failures to some extent.
However, it can never be said that this countermeasure is a
sétisfactory-technique. The reason for this is that the hollow state
cannot be entirely avoided. Further, it is. very difficult to adjust a
coated amount of the pre-mold resin. When the coated amount
becomes excessive, there is a possibility of causing a problem that the

resin layer is formed even on the external connection terminals 111 and

thus a removal process is required. In addition, since the pre-mold



5 resinis generally a thernosetting epoxy resin, the shrinkage is
inevitable in the curing process, and there is another possibility of
causing problens that it is inpossibledto ensure adhesion to the netal
surface after etching, and that peeling is caused by heating in the
assenbly process, or that it is inpossible to ensure reliability of a

t enper atigséncys! gehesdlly [ Qoh%krmosettin?hebﬂ)ésefgsih[‘Vﬂﬂéi SRrifka Beqq made
in view of the above-described circunstances,” and an obj ect of Fhe

i nvent i cmeivitdtdepimvihde carimgadfocase, adstthaie idandnathat hodsiility of

manuf acturing the same, capable of coping well with an increase in the
nunber ofaudiagt proddems thats étri© ompuwstsobleet @ rearstire prdhasio ngohtlgh metal
reliability, and_ perform ng manufacturing and assenbling of a sem conduct or
package JYFfane eald§r a¢ighdn bl andhelhdér perkings iy d?als@ldvibn’gq'leﬁém:ﬂ ol éhe[ 0013]
A first aspect, of the resea{ inpvention is_a nmethod of manufacturing a | ead

frame subYIRtlY PrR&CHBt REdthatc IS nignPessidilagton emsarer eliabilgat odra to

form eactl% er%tﬁ?é“aﬁ%i‘é’%é or el enent nounting section on which a
sem conductor ement 1s unt ed, sem conductor el ement el ectrode

connection terpgonals for connection with electrodes of the sem conductor
el ement, and a first outer frane section on a first surface of a netal

plate; form norie phrieeessi Shveatiod Nhe fOEEA earhdof @xt g1l gpnRgEti on
termnals, a second outer frane section, and grooves in at |east a part of

t he secoalslowerdersctibane csanimetamyesa sedond shickacer ahet hevemiah Rl abe;
etching a nmetal plate exposing section, in which the netal plate of the
second sprdvide a4 seak fowed substfaemitbhanetlhad ofonavufgdesingdtioeighmehe net al
pl-ate exposing section and grooves, 6 that run froman inside to an outside
of the seRRARICARA eppmeamellatith i inwgesadnahsreumbed ofedientrodeshef hol es

and t he grooves nd heating the pre-nold resi der pressure using a
flat- bedgedpé%qs“qlbcatf’& ﬁf%lmlgélgi np‘ioa‘{)lgl“?g ah&lg%t Eﬁﬂﬁgﬂﬂ% fAndstPeIdPF®REBEL 0 form

the sem gandyglor.: el et i n tion, the sem conductor el enent
el ect rodeé ‘connecti o Z{H(:r r%sgg{és%lé %cotsf‘rslgcsaqrfliyco ‘ﬁh‘%&?f&?%%&? th LAY nal
connect i gy tesBieN@lafineand the first outer frame section. [0014] A
second aspect of the present invention is a method, wherein, after the
hol es and the grooves are formed in the netal plate exposing section of the
second surface, the etched second surface is roughened.
Means for Solving the Problem
[0013]
A first aspect of the present invention is a method of
manufacturing a lead frame substrate, the method including: forming a
photoresist pattern to form each of a semiconductor element mounting
section on which a semiconductor element is mounted, semiconductor
element electrode connection terminals for connection with electrodes
of the semiconductor element, and a first outer frame section on a first
surface of a metal plate; formihg a photoresist pattern to form each of
external connection terminals, a second outer frame section, and
grooves in at least a part of the second outer frame section on a second
‘surface of the metal plate; etching a metal plate exposing section, in

which the metal plate of the second surface is exposed, to form holes

that do not pass through the metal plate exposing section and grooves



[ 0015] A third aspect of the present invention is a |ead franme
substrate including: a nmetal plate having first and second surfaces; a
_semi conduct or el ement nounting section6formed on the first surface and
configured to nmount a sem conductor el enent; sem conductor el enent

el ectrode connection termnals, formed on the first surface, for connection
Wi th el egidtodes fRfmtdie i geiMeCNIH 151 @ TN séeddd %h,té’l“FFJ Efs%fsgioﬁﬁc“ on
formed on the first surface; external connection term na sr?orme o the
second scuoitdng apdeemeddriesin loyn donhedtednd the gheoses] aanduedt@hngahement

el ectrode connection termnals; a resin layer formed on the second surface;
a secondpwerneeld rase sectaroprdssuredusimg e fleched et ane fapsh antegnhal |y
formed with the first outer frame section; grooves fornmed in at |east a
part of kaYgrgeansk efeleingetomditstrsuatecarnd farmnithg femomenduater dd etreeren
outside of the second outer frane section; and holes forned on the side of
‘the secoFPWUHFAcESCHPR etP i 9Pt dusdon eig/BeNt aRlPcdEREs gEPRBACRAEP 0 pass -
t hr ough netal plate.,;[0016] A four aspect of the pr.esent invention is
a | ead fﬁeaﬁ%ma%s §tljg%ttr}%%lé, SRASFEL T ¢ éhﬂglee%tﬁé%f FBHBF\EHB& tseﬁfl?lgé‘g%.

Ef fect of,fhge! AYSNLLAN frgQr?JIs ction. According to the present invention,
external connection termnals for connection with a printed circuit board
can be disposethgmgjan array formon the entire rear surface of a lead frane
substrate, and cope with an increase in the nunber of pins of a

sem conduct or &l eswitid akpether, thiel ptesASHVIMRiISR i8NS YhtHE i Mkl

agai nst thermal stress because of a substrate based on a | ead frane and use
of no pl aftienghienk etesoandcthicogmoves are fivemmhid ehewhetalt platkeadhd viage
substrate is manufactured, interconnection failures such as broken or bent
i nt er conhetiPBitf the petond surfaogdhescifived peranhgupfassebsrougkened

sem conduct or P kage assenbly process, is perfornmed, a | ower portion of
each wi re-bond (ﬂgl nnection term nal can be stabilized and connected

of the ext or naf LuRhepEsh Mas Ref Rl Rianas priad SRS AN RS

including: a metal plate having first and second surfaces; a
semiconductor element mounting section formed on the first surface
and configured to mount a semiconductor element; semiconductor
element electrode connection terminals, formed on the first surface, for
connection with electrodes of the semiconductor element; a first outer
frame section formed on the first surface; external connection terminals
formed on the second surface and electrically connected with the
semiconductor element electrode connection terminals; a resin layer
formed on the second surface; a second outer. frame section formed on
the second surface and integrally formed with the first outer frame
section; grooves formed in at least a part of a side of the second surface
and running from an inside to an outside of the second outer frame
section; and holes formed on the side of the second surface, filled with
the resin layer, and configured not to pass through the metal plate.

[0016]

A fourth aspect of the present invention is a lead frame



[0018] FIG 1A is a cross-sectional view showi ng an exanple of a

met hod of manufacturing a | ead frame substrate according to an enbodi nent
of the present invention. FIG 1B is a cross-sectional view show ng
an exanpl e of a nethod of manufacturing a | ead frame substrate according to
t he enbodi nent of the present invention in the process follow ng that of

FI G 1A-sdﬂs@atk,c\i/l&eﬁeiﬁrtﬁh%sh&%%tE@f@'ro\d%ﬁ%’n%ﬂ%rﬁ'ﬁlc@ﬁ_ example of a 8
met hod of manufacturing a | ead franme substrate according to the enbodi nent

of the present invention in the process followi ng that of FIG 1B.

FIG IDis a cross-sectional view show ng an exanple of a nethod of

manuf actEffient of theabhfertrensubstrate according to the enbodi ment of the
present invention in the process following that of FIG 1C. FIG |IE
is a cross-sedf®0drdl view showing an exanple of a nethod of manufacturing a
| ead frame substrate according to the enpbodi nent of the present invention
in the process‘g?B‘PT Wengte hégeofpmsgntlgnvent-lon, Fegterprli scennection

- i i howj . ; | f. hod , of facturijr | ead
rans suserplils fRESPRRREUES PRuTEonrsERifant bRET ) caccht Ginbestd & tn ¢ ne
process {0lol-py rflgrfnh?h e aﬁg’re]r ar surface 0f% 1854 fa C?E8§§t'r§? tsl?ﬁ)glm Vi ew

showi ng an exanple of a nmethod of nmanufacturing a |lea rane su rate

accordi ngop® Wwih ediboridrente ofn L MBEBRE bAVEIHY Y 1) ddiRi IRARSST
following that- of FIG 1F. FIG 2Ais a top view show ng an exanpl e

of a | eaglemiam®e sBhsthedf dt decposiible tt@ theupdrheliaeity ofgdingt phessal

i nvention, wherein the |lead frane substrate is subj ectedgto first etching.
stress because of a substrate based on a lead frame and use of no plating
interconnections.

Meanwhile, when the lead frame substrate is manufactured,_
interconnection failures such as broken or bent interconnections do not
occur. When a wire bonding process, i.e., a semiconductor package
assembly process, is performed, a lower portion of each wire-bonding
connection terminal can be stabilized and connected because a pre-mold

resin layer is present on the same plane as the surface of the external

connection terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1A is a cross-sectional view showing an example of a
method of manufacturing a lead frame substrate éccording to an
embodiment of the present invention.

FIG. 1B is a cross-sectional view showing an example of a
method of manufacturing a lead frame substrate aécording to the
embodiment of the present invention in the process following that of

FIG. 1A.

FIG. 1C is a cross-sectional view showing an example of a



FIG 2B is a top view show ng another exanple of a lead frame substrate
according to the enbodi mrent of the present invention, wherein the lead
frame substrate is subjected to first & ching. FIG 2Cis a cross-sectional
view taken along line B-B of FIG 2A FIG 2D is a cross-sectional view
taken along line A-A of FIG FIG 3Ais atop viewof a

9 _
sem CODdM(éTtHédeanﬁﬂindfﬁBfﬁﬂiﬁg 2edeh@n fedfle isﬁb§tﬂa¢@daﬁééf@in%l1tt%t take
- according to the enbodi nent of the present invention. G 3Bis a

t op vi evemoaimext es hahe gorereat iiawenheron nal thsd geotessa fbEadvingankasvlistrat e
according to the enbodi nent of the present invention. FIG 4Ais a
cross-sebl@Gondl. vi ew showi ng an exanple of a lead frame substrate according
to the enbodi nent of the present invention, wherein a sem conductor el ement
i s mounted andt®ed R e 2pgiaestsectionalpygg waghpaviage ass sxgatlicowd] avi ew

showi ng an exanpl.e of | ead frame sybstrate according to the enbaodi nent of
the pres®ft Pav&ﬁt MARUIRREYENg & Sﬁﬂczﬁﬁﬂét'&u%épe"ﬁrﬁn CF%“ie‘ﬁ‘rgapté’ult fed by

f | di. f he. f. FI G A. El 5A i
b ons, coabditkl §Ftnt 5dLB IR B dh e pracesndpfipRlid Wit of ¢ sp

is a cropgagsgetional view of a lead frane substrate disclosed in Patent
Docunent 1.

FIG. 1E is a cross-sectional view showing an example of a
method of m.anufacturing a lead frame substrate according to the
embodiment of the present invention in the process following that of
FIG. 1D.

FIG. 1F is a cross-sectional view showing an example of a
method of manufacturing a lead frame substrate according to the
embodiment of the present invention in the prqcess.'following that of
FIG. 1E.

FIG. 1G is a cross-sectional view showing an example of a
‘method of manufacturing a lead frame substrate according to the
embodiment of the present invention in the process following that of
FIG. lF.

| FIG. 2A is a top view showing an example of a lead frame
substrate according to the embodiment of the present invention,
whereiﬁ the lead frame substrate is subjected to first etching.

FIG. 2B is a top view showing another example of a lead frame
substrate according to the embodiment of the present invention,
wherein the lead frame substrate is subjected to first etching.

FIG. 2C is a cross-sectibnal view taken along line B-lB of FIG.
2A.

FIG. 2D is a cross-sectional view taken along line A-A of FIG.

2A.



BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0019] FI GS. 1A through 1G
are cross-sectional views schematically showi ng a process of manufacturing
a lead frame substrate according to ar® enbodi nrent of the present invention.
[ 0020] Phot oresi st patterns 2 are formed on both surfaces of a netal
plate 1 (FIG 1A) used for a lead franme (FIG 1B). In FIGS. 1A through 1G

a pattern for pgEeghcoRdyclsy BRI aMRERLORdEERIH @DeBent ORBEG!

termnals 9 for sem conductor el enent el ectrodes, 1 nterconnections 10, and

an out erselct BTE ss@€tihon 182di Frahty gRUs@At@mccbdippes & Eatd dhddieopet al
plate 1, and a pattern for external connection termnals 11 and an outer

frame sdbkipreseatfinvertioan a | ower surface of the netal plate 1.

Si mul t aneously, to formgrooves in at |east a part of the outer frane
section of thdlGwd isur fogreidwarh amexitegiadec coutewdiah termataleride inha ch i s
fine enough to | eave _no photoresist pattern when etched,” is fornmed on a
groove flafatromer sybstratRorcsRpdiMe fPoghe] embodimgnt hef nidreal Prsisane 1, any:
material. may be used if it has etchability, nechanical strength, thermal
conduct iVWVEP ' %Ybef i ci ent of expansion, and the |ike suitable for the |ead

frame. Howevergyang hran, rUr%l§§lse%ltl()fi}/alr\%)ervs%%géﬁ?l b?{rrlrégxlao éf%gﬁaaﬁ:?ggfr al'l oy

in which a variety of "'netal "el'enments are a r'ov

strengt hgr Qe Eﬁﬁsﬂr%ﬁg&%e?ﬁ{ 1@ @I%btoraqfx{aggxtetatl{%%@ép?e;en{ 0022 tion The

nmetal plate 1 1s et romthe | ower sur ere using an etching

sol uti onwhsteih aseicOnduetenledémdat $9Imbufed WRUCH @ %30l beadeae netal
plate, and thus holes 3 are forned (FIG 1C). The holes 3 may have a depth

after the hol &AIG@ 4Beisehadredsvidchiandlhy Honeds wihgghauxdfipto® odholitadO | ef t
such that a fine interconnection can be formed when the netal plate is
subj ect eifame subsitdtetasigionding dm thieee mhwali nmantf af ¢he lpgesoht inventider to
all ow the remai nder of the netal plate to be fjnal I.g formed into the
i nt er conNBEFIAN2 stmgcg]nductor element 1s encapsulated by transfer molding
.after t_he process of FIG. 4A.
- FIG. 5A is a cross-sectional view of a conventional lead frame
substrate. |
FIG. 5B is a cross-sectional view of a lead frame substrate

disclosed in Patent Document 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0019]

FIGS. 1A through 1G are cross-sectional views schematically
showing a process of manufacturing a lead frame sul;strate according to
an embodiment of the present invention. |

[0020]

Photoresist patterns 2 are formed on both surfaces of a metal
plate 1 (FIG. 1A) used for a lead frame (FIG. 1B). In FIGS. 1A
through 1G, a pattern for a semiconductor element mounting section 8,
connection terminals 9 for semiconductor element electrodes,

interconnections 10, and an outer frame section 12 is formed on an



Further, grooves 4 are sinultaneously fornmed in at |east a part of the
outer franme section 12. As shown in FIGS. 2A and 2B, a region where each
groove 4 is formed is not substantiall¥ limted as long as it does not

i nfluence the nechani cal strength. However, in the typical outer frame
section, a positioning hole called a guide hole is forned, and its

sur roundipygsr sefabe dotheahewhl plate Df 908 & pAttdeptfhr @iktéNtal don K AL 4 may
be set to be less than a half of the depth of the hole 3. FIG 2Cis a

cr oss- seterimgnals Vil eand akerutzr dngmlei sectBoB isffoFm@d 8A.a Fo@er 2Drfsceaof
cross-sectional view taken along line A-A of FIG 2A |If the depth of the
groove 4thesmiepel phatedl. t Sémideananwdy. so fonmt grofveshin atileastfa gast eéct i on
is no longer maiptained. The depth of the groove 4 can be adjusted

accor di n etB“Eﬁrngrﬁﬁ%%cb‘Pnt‘Pl “é‘FéP@’r?én%‘ifégé fromethhénsidesputwpedt arn, and

itch. [0024] . .The etched | plate 1 is turned upside down, and
Then & TRTWFCypahiek. 401 0" FeEPRUBR, LS lsAiaa ngn WRLotie) RAITFEESVBRT ho

met al pl at - Fl Taki ndling.into copsideration, the film
type pr e&r‘fgle%i"glgsf?ﬁnﬁ]esla) %vao?g‘g(?\ésqﬁ%l\}\%\?leor? rggﬁlhkﬁlagﬁﬁgwrlﬁl‘d resin of a

sol vent-free tppe1qr a solvent dilution type may be coated on the netal

pl ate. [0025] Next, opposite side surfaces of the netal plate are
heated and pressutheeghebyl aplak@t 1besghpr afgers0 What bbeups@- (olid wasin is
melt-flowed and tenporarily cured (FIG 1E). When the pre-nold resin is

mel t - f | osedhabaliteximecltenoonat sofengdi, ntHdravsl toaduthierigy,oovesfidiaitt off t he
metal plate. As such, the non-etched netal surface (the external connection
t er m nal eXpanynd., t #ied otheerlike asmitabls ifon 1lre ebecldudraget heHgprvoovess) azan be

flush with the pre-&ol d resin surface, Thereby, the pre-nold resin hardly
remai ns BRI AENfdnadoghsePTrseated by A8 H0N42.t RecerRY @llanhdnnatdchppat e

wh th 4 t f d,,t el ted - ol d in fl t

the. out of e Tamet Rl en it q o Tnarey € gl ohl BHenaRep i 1 arve

section &?e%i%%disi &ehhﬁ§4@3§sthicesni1§9ﬂitﬁﬁalt§nf. to that of the resin that al so
e I

remai ns on the outer termnals. thickness of the resin ranges from
about 20 pm tojgapoyt 50 pan, and thus it is necessary to enploy a renoval .
process. 12 [0026] Furthernore, the opposite surface is etched to

formthe sem cDheugsttdl glaceEnis stdiY¥d Pebaediel e Sﬁhﬂlc%em&@a‘ﬂuﬁtiﬂ%
el enent el ectrode connection termnals 9, and the interconnections 10.

Ther eby, am dtebthd sahetisubstichtas 7 fiesrivaohfadtarssduifonG whidh dFtelv@A is a
top view of the side of the sem conductor el enent nounting section 8, and
FI G 3B the anetgh pliagey endtHaisshabeof ahe foxmmdndF1Gonkdct i Shetlkeokdsnadl s. |t
is possible to di sBos tEe e%e]rlnal connection termnals in an array form

and to cBFY DRYH aadeRHyehtey e halssed g et slehsdnweth arthickaess of pbout

Sem Condlllﬁtt%ra}?oll?tngatléft such that a fine interconnection can be formed when

the metal plate is subjected to second etching from the upper surface
thereof, in order to allow the remainder of the metal plate to be finally
formed into the intercdnnection.

[0023]

Further, grooves 4 are simultaneously formed in at least a part of
the outer frame section 12. As shown in FIGS. 2A and 2B, a region
where each groove 4 is formed is not substantially limited as long as it
does not influence the mechanical strength. However, in the typical
outer frame section, a positioning hole called a guide hole is formed,

and its surroundings may be formed with no groove. A depth of the



[ 0027] FIG 4A shows a cross-sectional view of a |ead franme
substrate where a sem conductor elenent 14 is nounted and wi re-bonded. The
semi conductor el enent 14 is adhered bylla die attach material 15, and is
connected with sem conductor el enent el ectrode connection termnals 9 by
gold wres 15. If necessary, the sem conductor el enent el ectrode connection

t er m nal grd@ye denfdibbeciedid denigdsethapladhpl RbFNGe aegttplo&‘tmwho% l3ver

pl ati ng, or nickel-palladiumgold plating. Wien wire bonding is perforned,

t he | eadFIGarXC sighat cadss-ssctpbaskediow aakeatalinpcRinarB-B sobdrided2whil e

bei ng heated. However, the pre-nold resin below the sem conductor el enent

el ect r odel@o@dhkes iaotr assr sk atadsaloview prsenilomg tine AareopIFdRe,24And Id hol | ow
structure is not provided, so that it is possible to perform assenbly

wi t hout deudengh sonthih@greaveut ds.incgoasqd. the meghamicpy strenetdi aé the t he
sem conduct or .el enent is encapsul ated by transfer-no)ding or potting, and

" then the®BlfTefraM & TECEOD HRO| O L&A balﬁﬁa-fo]:h? riqpahc%f,o the Brapshid

bl ade, s that the.lead frane.suhstrate is for into a snmall pigce (FIG
a8 i n Tr e hee TR AL A E gkt BT BFE afiien<B iR

ext er nal b 1 . t hus the sem conductor package using the
| ead fraﬂgesu g%értg %{tggﬂogﬁgﬁngggﬂ[aaml e] [0029] ngei ngfter, g

nmet hod of manuf@eiqying a lead frame substrate according to an embodi ment
of the present invention will be described with reference to FIGS. 1A

through 1G t akThg etchaddmgtaldphitealy i§ Ltofhed issileatb whamadstist watigmas an
exanpl e. [0030] A manuf actured LGA package has a size of 10 nm2, and
i ncl udestype praahotdmesidt 5 on coated wal thdappeg sanfare af themme @l plé8 pi ns on
a |l ower surface thereof. ] )
(FIG. 1D Taking easy handling into consideration, the film type
pre-'mold resin is favorable. However, a liquid pre-mold resin of a
solvent-free type or a solvent dilution type may be coated on the metal
plate.

[0025]

Next, opposite side surfaces of the metal pléte are heated and
pressurized by a flat-bed press, so that the pre-mold resin is
melt-flowed and temporarily cured (FIG. 1E). When the pre-mold
resin is melt-flowed, an extra amount of resin flows from the grooves 4
out of the metal plate. As such, the non-etched metal surface (the
external connection terminals 11 and the outer frame section 12
excluding the grooves) can be flush with the pre-mold resin .surface.
“Thereby, the pre-mold resin hardly remains on the non-etched metal
surface. In the case of the metal plate where the grooves 4 are not
formed, the melted pre-mold resin flows onto the outer frame section
12.  As such, the resin remains on the outer frame section 12, and its
thickness is equivalent to that of the resin that also remains on the

outer terminals. The thickness of the resin ranges from about 20 um

to about 50 um, and thus it is necessary to employ a removal process.



[ 0031] First, as showmn in FIG 1A a netal plate 1 (available from
Furukawa El ectric Co., Ltd., EFTEC64T), which was fornmed of a copper alloy
and had a width of 150 nm and a thickngss of 200 p.min a long strip shape,
was prepared. Next, as shown in FIG 1B, photoresist (available from
Tokyo Ohka Kogyo Co., Ltd., OFPR4000) was coated on both surfaces of the
netal plate 1 [qmz%]roll coater so as to have a thickness of 5 jam and then
was pre-baked at a‘tenperature of 90 C. Then, pattern exposure was
per f or ned frO”F@ﬁh'érﬁlera,aceﬁeVio?Jp%sWt Sufek Mavighaddesi r gshpatither n.
Af terwards, devel opnent was perforned using a 1% aqueous sodi um car bonat e
sol ut i onserafhco diectonedle i temniuigimg d epoin Bakho o avei o nardtor re@dmether eby,
phot oresi st patterns 2 were obtained as shown FIG 1B. As phot or esi st
pat t er ns¢lextpad¢ econnkictionf otemsnmadeni Conaudt aheel ertent ommentiong décti on 8,
sem conductor_ el ement el ectrode 14 connection termnals 9, :
i nt er conhBer¢nsa 1pad frgmgns whatsate 7 agemgaadpotred (FES.f bed BIG.a3 Aj r st
surface of the netal Late, %rs}dtt.l,‘t%i attern_which forns external connection
e

Cern nal & 210D e3LPENE Sfte X0 N UREH 08 14T Rl GHBbUE S HBRmed | n
the outeg f ci O 2 interval s of. about..10 mm frqom.the inside
out war d \E}\bsgnfad;?:r%e%g %% gs;ae(g@é]d‘”setl}’rgf%@éﬁ%fSltdﬁeorretthael eE%It‘?alrtneaci %%n?%%uﬁgttern

whi ch f of mqsg_rqwesp&ssig@?s a%@%gé&h;éfggﬁgefrﬁgi}o@@&%&’k%ﬁﬁiﬁ}gg)of 30

pm were di sposed in an array forma Wwas us 2]

Next, then andgrral fohe,fdddto 2Wfeaagtiph tterrl%_e'?f%?aﬂo P &le@isd tHRShPhBEEGred by
covering a back sheet (not shown). Then, firsf etching was perforned from

t he secopihsofftheesenfidonelumbalel pnaing. using a ferric chloride solution, and
parts of the nmetal plate exposed fromthe photoresist pattern of the side
of the second BUtZ&ce were reduced in thickness up to 30 p.m (FIG 1C).
Further, the dePth of each groove 4 ranged from 80 1pmto 100 p.m The
ferric chlori dBIGoldt sBAWEE wesstwreralavipucef aclepdafiane glubstzgeand a

t enper at ur,e of 50 C. 03 The, netal , plate, the second rface of
whi oh muykbetrgh%c‘f,en}/ﬁgkgﬁﬁg‘l%ébe‘?lﬁnéﬁ%dﬁéﬁﬂgng‘?ﬂiﬁﬁidufﬁlb"e'i&ﬂ t-o 48°ut i on
of 50 g/L _at. 30,C for 5 mnutes, and thus the etched surfac orned by the
Piror o Eafisdtateldls kol | 835 Ak Synifist GRCH BEE GEE 1 SoarA Tomer ced
in a pre ) : [gatc) i sndi roxi de
ol ot | on CERREEIQEHif LeRfLORagEldl bk PROER AL A0 BUNERR At RaI 81 O )

shown) . bg0841d wires 15. If necessary, the semiconductor element electrode

connection terminals may be subjected to nickel-gold plating, tin
plating, silver plating, or nickel-palladium-gold plating. When wire
bonding is performed, the lead frame substrate is placed on a heat
block, and is'bonded while being heated. However, the pre-mold resin
belov‘r the semiconductor element electrode connection terminals 9 is
present on the same plane, and a hollow structure is not provided, so
that it is possible to perform assembly without causing bonding
failures. |

[0028]

Finally, the side of the semiconductor element is encapsulated
By transfer-molding or potting, and then the outer frame section is
separated by, for instance, a diamond blade, so that the lead frame

substrate is formed into a small piece (FIG. 4B). In the case of the



Next, a filmlike thernosetting resin 5 (available from A inonoto

Fi ne- Techno Co., Ltd., ABF GX-13) was coated on the second surface forned
by the first etching (FIG 1D), and wad$8 15 tenporarily cured by heating
under pressure at 120 C for 5 mnutes using a vacuum fl at-bed press. The
resin was again regularly cured at 180 C for 3 hours, and thus a pre-nold
layer waBdARr ipple ( HdbdetEballs are T8 uhPEd MBSCItheNE A RFA M VBSnFESEbhENt N
fillability, and failures such as voids were not observed. Further, an
unnecessaryninass,nandsiltue thassent ¢ otddc foropat hegeulsinhof tREEleadCifRe12 Vi a
the grooves 4 forned between press platens 6 and the outer frame section
12. For subsgrawasonbtaimedt her mosetting resin was hardly left on the
non- et ched surfaces of the external connection termnals 11 and the outer
frame self¥®mplel However, the non-etched surfaces were processed for about
3 m nutes usi nﬁ% aqueous al kal i ne sol ution of potassi um per manganate at
60 C (potassiu Og');br]hanganat-e of 40 g/L + sodi um hydroxide of 20 g/L) in
order to perfofrym surf.ace cleanin s well.. [0035] Next, the back
sheet was rermol\tllgﬁelfnra(g T b I%%E’e(’dgf’ tW@nf‘lif?%{uré’ﬂlgf%ég?daﬁéq%éh‘%ﬁﬁ@tﬁarts of
the neta . | . fr ISt patLern.

perform %%gilgiggﬁdt\e‘g%gEIﬁgB?}%ﬁqﬂ?%gqsqedgp%%%%hweﬁgésv?frl% z;%ceehg?cn[lﬁédnet al

pl ate, Weiith dissehvedAPUGReNDN atlrbY R f@rtralkqngm %w?‘gﬁ@'é&h?rt-thﬁéeby,

t he sem conduct or el enent nounting section 8, The semtconductor el enent

el ect r odeypo vt fiaietsarbstnatesaDantdiamplear connecti ons 10, and the outer
frame section 12 were fornmed (FIG 1F). The external connection term nals
11 extend fronm@®]seni conduct or el enent el ectrode connection termnals 9.
Al though not shown, a back sheet nmay be adhered to the side of the second
surface when tfenapefrtusediGéd packesd bpawdsigs of 10onpr et inclndesssary
etching frombein erfornmed on {h side of the | ower surface, [0036]
Subsequefi¥tqfna I‘Fé’q’d'FFc?ttb?%stFé’f‘llﬁé 5 RN1BE AN AFEY jfogm Ofr 1 §8epimss 016
stri.pped,_ and thus a,,desired |ead frame type LGA substrate 7 was obtai ned
(FIG 1 OWCT surrace thetreof.

[0031]

First, as shown in FIG. 1A, a metal plate 1 (available from
Furukawa Electric Co., Ltd., EFTEC64T), which was formed of a
copper alloy:and had a width of 150 mm and a thickness of 200 um in a
long strip shape, was prepared.

Next, as shown in FIG. 1B, photoresist (available from Tokyo
Ohka Kogyo Co., Ltd., OFPR4000) was coated on both surfaces of the
metal plate 1 by a roll coater so as to have a thickness of 5 pm, and then
was pre-baked at a temperature of 90 °C. Then, pattern exposure was
performed from both surfaces via a photo mask having a desired
pattern. Afterwards, development was performed using a 1% aqueous
sodium carbonate solution, and thén water-cleaning and post-baking
were performed. Thereby, photoresist patterns 2 were obtained as
shown FIG. 1B.

As photoresist patterns, a pattern which forms a semiconductor

element mounting section 8, semiconductor element electrode



[ 0037] Next, the metal surface exposed after the stripping of the
phot oresi st was subjected to electrolytic nickel-gold plating. Thicknesses
of the nickel and gold were 5 jimandlid.1 inn, respectively (not shown).

[ 0038] Then, a sem conductor elenment 13 was nounted on the | ead
frame type LGA substrate 7 according to the enbodi nent of the present

i nvent i Qb ritdciibR tifiddlsaxNinTBi @i ctléns A4 ddeAntdifRediftadlet Ahhigmt eri al
was cured at 150 C for 1 hour. Further, the el ectrodes of the sem conduct or

el ement lanevdshforeeed eanddttsarselfece ot tbleemictaldplatennadt a patteanmvhatls 9 were
connected by wre bonding using gold wires 14 having a dianeter of 30 p.m
(FIG 4AprmAs éetarnad coameet miutermoralshel waneo Wendiragenasct200 12, dmdentire
strength of the wires on the side of the seniconductor el enent el ectrode
connect i b MeWifl p Ao oNgs hefasmeddin shoeo ey fspmepsectiand Zyebdneomnméet i on

bt ai ned. 39 Af t ds, h in FIG 4B,
el uai i St LR b i dhe dns i uER AT E HESs EMTB6H AT £ 5 COPEBHEREF ect r ode
ti t i pal I d with fer-nol di i,n. 16, d
was out SébE e PiatRE SRS B RRl i o8 D 1R AT U4t o UPhe | ead
frame ty, t&%ﬁféﬁ%té@ttsg%é’fiﬁgo@ita%%‘iis.Jf"ﬁjb'ﬁfrﬁ'v%réa‘ﬁpéﬂr%csgﬁydl L r9950

A | ead frranme substrate present invention and a

nmanuf actfgrbndt ahpite&NGf 81 & mwedatuR.abl e to reduce failures in 17
manuf acture or assenbly of sem conductor packages and to obtain the | ead

frame substrat[@os2th high reliability against thernmal stress, and
particularly, are applied to nulti-pin package substrates that cannot be
supported for Mexgathé¢ rside ofpthsdirdosdutacr qfackagmetal plate 1 was

protected by covering a back sheet (not shown). Then, first etching
was performed from the second surface of the metal plate using a ferric
chloride solution, and parts of the metal plate exposed from the
photoresist pattern of the side of the second surface were reduced in
thickness up to 30 um (FIG. 1C). Further, the depth of each groove 4
ranged from 80 pm to 100 pm. The ferric chloride solution was set to
have a specific gravity of 1.38 and a temperature of 50 °C.

[0033]

The metal \plate, the second surface of which was etched, was
immersed in an aqueous ammonium persulfate solution of 50 g/L at 30
°C for 5 minutes, and thus the etched surface formed by the first
etching was roughened (not shown). The fnetal plate was again
immersed in a predetermined stripping solution based on an aqueous
sodium hydroxide solution, and thus the photoresist of the second
surface was stripped (not shown).

[0034]

Next, a film-like thermosetting resin 5 (available from
Ajinomoto Fine-Techno Co., Ltd., ABF GX-13) was coated on the

second surface formed by the first etching (FIG. 1D), and was



Ref erence Synbols [0041] 1: netal plate 2: photoresist pattern 3: hole 4:
groove 5: pre-nold resin 6: flat-bed press platen 7. |lead frane substrate
8: sem conductor el ement nounting secti®on 9: seniconductor el ement

el ectrode connection term nal 10: interconnection

temporarily cured by heating under pressure at 120 °C for 5 minutes
using a vacuum flat-bed press.. The resin was again regularly cured at
180 °C for 3 hours, and thus a pre-mold layer was formed (FIG. 1E).

The thermosetting resin was excellent in fillability, and failures
such as voids were not observed. Further, an unnecessary resin
residue was extruded from the outer frame section 12 via the grooves 4
formed between press platens 6 and the outer frame section 12. For
this reason, the thermosetting resin was hardly left on the non-etched
surfaces of the external connection terminals 11 and the outer frame
section 12. However, the non-etched surfaces were processed for
about 3 minutes using an aqueous alkaline solution of potassium
permanganate at 60 °C (potassium permanganate of 40 g/L + sodium
hydroxide of 20 g/L) in order to perform surface cleaning as well.

[0035] |

Next, the back sheet was removed from the side of the first
surface, and thén the parts of the metal plate, which were exposed from
the photoresist pattern by performing second etch'ing from the side of
the first surface of the metal plate, were dissolved and removed by a
ferric chloride solution. Thereby, the semiconductor element
mounting section 8, the semiconductor element electrode connection
termiﬁals 9, the interconnections 10, and the outer frame section 12
were formed (FIG. 1F). The external connection terminals 11 extend
from the semiconductor element electrode connection terminals 9.
Although not shown, a back sheet may be adhered to the side of the
second surface when the second etching is performed so as to prevent

unnecessary etching from being performed on the side of the lower

surface.

[0036]

Subsequently, the photoresist pattern 2 of the first surface was



11: external connection termnal 12: outer frane section 13: 'seni conductor
el ement 14: gold wire 15: die attach material 16: transfer-nolding resin
17: el ectrodeposited polyimide |ayer 8 CLAIMS 1. A nethod of _
manufacturing a lead frame substrate, the nethod conpri sing: form ng
a photoresist pattern to formeach of a sem conductor el enment nounting

section amipydéd;haddseRuconddesdioed el @efraife THpet € ASSHHSQAEMICT Of 28! ement
el ectrode connection termnals for connection with el ectrodes of the

seni condeletagned|(&dentlGand a first outer frame section on a first surface
of a nmetal plate;
[0037]
Next, the metal surface exposed after the stripping of the
photoresist was subjected to electrolytic nickel-gold plating.

Thicknesses of the nickel and gold were 5 pm and 0.1 pm, respectively

(not shown).

[0038]

Then, a semiconductor element 13 was mounted on the lead
frame type LGA substrate 7 according to the embodiment of the present
invention using a die attach material‘ 15, and then the die attach
material was cured at 150 °C for 1 hour. Further, the electrodes of the
semiconductor element and the semiconductor element electrode
connection terminals 9 were connected by wire bonding using gold
wires 14 having a diameter of 30 um (FIG. 4A). A heating temperature
for the wire bonding was 200 °C. An entire strength of the wires on
the side of the semiconductor element electrode connection terminals
was measured to be 9 g or more, and good connection was obtained.

[0039]

Afterwards, as shown in FIG. 4B, an area including the
semiconductor element and the semiconductor element electrode
connection terminals was encapsulated with a transfer-molding resin
16, and was cut into a small piece, so that a semiconductor package

using the lead frame type LGA substrate was obtained.

Industrial Applicability
[0040]
A lead frame substrate of the present invention and a method of

manufacturing the same are used to be able to reduce failures in



formng a photoresist pattern to formeach of external connection
termnals, a second outer frane section, and grooves in at |east a part of
the second outer frame section on a sedond surface of the netal pl at e;
etching a netal plate exposing section, in which the netal plate of the
second surface is exposed, to formholes that do not pass through the netal
pl at e exposiufgcuaet bomsavthtdyoef eeniibahdudbof pagkabes H5id€o tdbtain QWesi de of

t he second outer frame section; coating a pre-nold resin on the hol es
and t he tgasbVesmeandbsteats ngithhkiglr eehinlbdlitesagaimsdethepredssressisiand a
flat-bed press to forma resin |ayer; and etching the first surface

to form PREiSeHrévnatc eppliedete mulibpini paclegst substrehes sleati condlot ber

el enent el ect roge connection termnals _electrically connected with the
ext er nal SUBRAEEL I t dppd fapme Bins semisonduciari pRCkasare section. 2. The
~method according to claim1, wherein, after the holes and the grooves are
formed in the netal plate exposing section of the second surface, the

et ched SR%?Q%%@?%JI% roughened. 19 3. A lead frane substrate
ar p

conprising: a net ate having first and second surfaces; a
sem conductor gj@fENt nounting section formed on the first surface and
configured to nount  a sem conductor el enent; sem conduct or el enent

el ectrode connectieral ppdatre nal s, forned on the first surface, for connection
with el ectrodes of the sem conductor elenent; a first outer frane section
fornmed on the 2i pbpterasiisccpattern

3: hole
: groove
: pre-mold resin
: flat-bed press platen

: lead frame substrate

: semiconductor element mounting section

O 00 1 O w»n K

: semiconductor element electrode connection terminal

10: interconnection

11: external connection terminal
12: outer frame section |

13: semiconductor element

14: gold wire

15: die attach material

16: transfer-molding resin

17: electrodeposited polyimide layer



external connection termnals formed on the second surface and electrically
connected with the sem conductor el enent el ectrode connection termnals; a
resin layer formed on the second surfd8e; a second outer frame
section formed on the second surface and integrally formed with the first
outer frame section; - grooves forned in at |least a part of a side of
the secappgasmgace and running froman inside to an outside of the second .
outer frame section; and hol es formed on the side of the second
surface, filled with the resin layer, and configured not to pass through
the netal plate. 4. The lead franme substrate according to claim3, wherein
t he hol es haveArmatihehed sanfufeeturing a lead frame substrate, the method

comprising:
forming a photoresist pattern to form each of a semiconductor

element mounting section on which a semiconductor element is
mounted, semiconductor element electrode connectibn terminals for
connection with electrodes of the semiconductor element, and a first
outer frame section on a first surface of a metal plate;

forming a photoresist pattern to form each of external
connection terminals, a second outer frame section, and grooves in at
least a part of the second outer frame section on a second surface of the
metal plate;

etching a metal plate exposing section, in which the metal plate
of the second surface is exposed, to form holes that do not pass through
the metal plate exposing section and grooves that run from an inside to
an outside of the second outer frame section;

coating a pre-mold resin on the holes and the grooves, and
heating the pre-mold resin under pressure using a flat-bed press to form
a resin layer; and

etching the first surface to form the semiconductor element
mounting section, the sémiconductor element electrode connection
terminals electrically connected with the external connection terminals,

and the first outer frame section.

2. The method according to claim 1, wherein, after the holes and
the grooves are formed in the metal plate exposing section of the

- second surface, the etched second surface is roughened.
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3. A lead frame substrate comprising:

a metal plate having first and second surfaces;

a semiconductor element mounting section formed on the first
surface and configured to mount a semiconductor element;

semiconductor -element electrode connection terminals, formed
on the first surface, for connection with electrodes of the
semiconductor element;

a first outer frame section formed on the first surface;

external connection terminals formed on the second surface and
electrically connected with the semiconductor element electrode
connection terminals;

a resin layer formed on the second surface;

a second outer frame section formed on thé secbnd‘ surface and
integrally formed with the first outer frame section;

grooves formed in at least a part of a side of the second surface
and running from an inside to an outside of the second outer frame
section; and

holes formed on the side of the second surface, filled with the

resin layer, and configured not to pass through the metal plate.

4. The lead frame substrate according to claim 3, wherein the holes

have roughened surfaces.



