1111111111111111111111111111111111111 DESCRIPTICN LEAD—FRANE SUBSTRATE AND
METHOD OF MANUFACTURI NG THE SAME, AND SEM CONDUCTOR DEVI CE TE CAL FIE

[ 0001] The present invention reldtes to a se n&WNMM‘NWM kage
substrate suitable for nounting a sem conductor ele

sem conductor device, and nmore particularly to a lead frabWeSubstrate and a
nmet hod of manufacturing the same, and a sem conductor device using the |ead
frame substrate and the nethod of manufacturing the sane. Thi s
application clains priority to dnASORIBENGN ts of Japanese Pat ent
Application No. 2008-254312 filed on Septenber 30, 2008, the disclosure of
which is incorporated herein by reference. BACKGROUND ART [ 0002] I n

sem cond S ' ead frane represented a quad fl at
package ?%%D%WEI §§§%§?3ﬁ%rﬁ1@& METHOR QﬁoMAN}éFéiQ UlRtINﬁ@arld a(rje
di sposed on side s e Kk Such a lea
frage is allowed t§£%%§3§¥ﬁ%‘égﬁ?gﬁa%ﬁgﬂgﬁﬁ%@gﬂgﬁﬁ-ﬁ%ﬁﬁ“ﬁﬁg section, inner
| eads acting as sections for connection with sem conductor el ement _

el ectrodes, outer |eads, and an outer frane section fixing them by formng
pr edet er m ned phot or esi st pat tqeg@gmrcm)} pisyprf aces of a netal plate and

etching the both surfaces of the netal
[0001]

The present invention relates to a semiconductor package
substrate suitable for mounting a semiconductor element, and a
semiconductor device, and more particularly to a lead frame substrate
and a method of manufacturing the same, and a semiconductor device
using the lead frame substrate and the method of manufacturing the
same. |

This application claims priority to and the benefits of Japanese
Patent Application No. 2008-254312 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 predetermined photoresist patterns on

both surfaces of a metal plate and etching the both surfaces.of the metal
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111111111111111111111211111111111111 *@G00002* 2 plate. Further, these
sections can be obtained by punching using a press in addition to the
et chi ng net hod. In an assenbly p2ocess of the sem conductor package,
t he sem conductor elenent is die-bonded onto the sem conductor el enent
mounting section, and thén the electrodes of the sem conductor elenent are

el ectri cgiky. caNREEEdNELd b dn@nga débf'ﬁh@ﬁ ggo§uh9ﬁ{ %esmg%d

wires. Afterwards, the surroundi ngs o sem con ncl udi ng

t he |nnepukgaﬂﬁa@ﬂﬁlgﬂqang&l@&ﬁgn@hhetﬁod95|n, and the outer frame section
is cut off. If necessary, the outer |eads are bent. [0003] In this

way, the outerln eafisagiespbBbedptdshe ofi dResyeidegadateod i padiagel OtRe I ange
from 200 to 300 pins in a package size of about 30 M2 from the vi ewpoi nt

of a provusiandwdtori¢lgmdntrinidattrozded amto the sehﬂcbﬁdﬁbtotye&wm,enas t he
nunber of el ectrodes of the sem conductor el enent increases, a lead frane
type senlOYAAUE é?ctpaekagé ey Hrge slactrofends thn ssimliconduicioes]emeneof:
cannot have ter nunber . cqrrespandi n to t he el ectrode nunber. Sone
ext er nal ar@oﬁ%&éf‘ﬁ& EPH’Pﬁ%%d Wth FEF ispgfrads asiag T instancay 2oBbA) type

S L B b SRR e b S i, 2

are repl aced by 'a Sem Conduts ot

Chosom Stdaamene AReane AN CakapLOA with o IR, ICLEEL RS O

t hese packages are genera configur es throu

epoxy Subsid@kechawl 1@90&1oepier PoRdeds &1 ybenb &H@qugés%l?grbeeq{t’ bri ng 2 val |
of each hole into conduction by neans ofy plating, and formtermnals for

connection wi tfilooisg el ectrodes of the sem conductor el enment on one of the
surfaces and external connection termnals arranged in an array shape on
t he ot her surflacéhisHowweyethe tohdendeafiacd ispiosgdobnt the sibstsuafeses ageli res a

limited to a range from 200 to 300 pins in a package size of about 30
mm? from the viewpoint of a processing ability of miniaturization.

In recent years, as the number of electrodes of the
semiconductor element increases, a lead frame type semiconductor
package having outer leads on side surfaces thereof cannot 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 shape on a bottom surface of a package substrate.

[0004]

The substrates used for these packages are 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 semiconductor element on one of the surfaces and external
connection terminals arranged in an array shape on the other surface.

However, the manufacturing of the substrates requires a



3 conplicated process as well as a high cost, and provides low reliability
conpared to the lead frame type package because the plating is used to
connect interconnections within the suBstrate. [0005] For this _
reason, a BGA type semi conductor package structure using a lead frame, in
whi ch a process of etching the lead frame fromboth surfaces is used, is

di scl osedoafpldcatedap Ribe sSPOLUGRN ad)a h{é}pggkt, and prb@i&%@é?o@tfaﬁﬁ’irlgyon one

connection termnals for sem conductor el enent electro are forne

surface antheatedr rathe deuctann dyplen Ak Sgabech@s@BHel fladih A4 @¥elapm on
the other surface by changing two photoresist patterns and etching the

patt er ns canneht istareonnaetionsbyitdtinhthegsubsrafe.t he phot or esi st patterns,
coating a pre-nold resin on the etched surface, and then etching the other
phot oresi st pat@@Phl [0007] Patent Docunent 1: Japanese Patent No. 3642911
DI SCLOSURE OF kNVENTICN Problemto be Sol ved by the Invention [0008]
or this reason, a BGA type semiconductor package structure
using a lead frame, in which a process of etching the lead frame from
both surfaces is used, is disclosed (e.g., 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, coating a pre-mold resin on the
etched surface, and then etching the other photoresist pattern.

[0007]

Patent Document 1: Japanese Patent No. 3642911

DISCLOSURE OF INVENTION
Problem to be Solved by the Invention

[0008]

FIGS. 5A and 5B are cross-sectional views showing a
conventional lead frame substrate.

In a BGA type lead frame, when the number of external
connection terminals 111 increases, an interconnection 110 on the side
of each semiconductor element electrode connection terminal 109 is
lengthened. Since this interconnection 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 the processes following the

etching, so that the yield is greatly reduced.



FIGS. 5A and 5B are cross-sectional views showing a conventional |ead frane
substrate. In a BGA type | ead franme, when the nunber of external
connection terminals 111 increases, an4interconnection 110 on the side of
each sem conductor el enment el ectrode connection term nal 109 is | engthened.
Since this interconnection is formed by half-etching a nmetal plate, it has
a narrow w dt t‘{oa)s{)gqel | as a thin thickness. Thus, the interconnection is
broken or bent in the processes following the etching, so that the yield is
greatly reducedh coAt{ad3009 is discldsedgofdr &sdtanice, iis PassltoBedunfet 1
instance, in Patent Document 1 that, first, half-etching is perfornmed only
on the sildg, diirsthédadftedching donpedfor ored emty nah stht14idean fefhectx osepdsi t ed
polyimde layer 119 is forned on the etched surface, and the side of the
seni condtRRBFClaPBnEAmiapdttllddea cHifetradnpaserar mallyimode ilayer chidl iso t hat
the lead.frame substrate is forned. Thereby, although the fine

i nt er confFCRF NN 1 e aptehad rF"frirgf“?ﬁ%’, ak tiens1dpt of cbiheramARN AU oar e

or evont ceiomy s EATGSHF e S e BRI 1Y kit Pafe® EhFakhe deedr co

However , raGeor dipgefaiPat ent Pechopnt 1. whsapihe spRLegRduckor ehgpent is

nmounted on the [ead frame substrate having this’structure and thenrs

connect ethtek & dni eS8 CIANAYE®in e GBI he! fiGler DolR rEORRECTHRS 1 8F Hrpal s 109
by wire bonding, a wire connecting force is not applied because each

connect i owppertednsy the9p bd nddeoldyew 1 DIEEO PPt i @R, i B edtacthomrkai | ures
take place. Thus, an assenbly yield is remarkably reduced. [0010]

Meanwhi | prevealtedoughmobedigclboskdni roPabent Bdoanmretie 1)eadanbtdime is

count ermmeasure of thickening a resin |ayer by potting a pre-nold resin

i nst ead BRNMAacHITed: rodeposited polyimde layer is also taken into
consideration._This counterneasure is expected to prevent the problemwth

bondi ng fai | urBoPEVEsme FGUHDE Holeveratend | Darament;  fli, cumheto 4BFust an
t of . ti it is.i i b t ti i t he hol |, tate.

et ooRIASS kLo ) OGRU B £ ueTtlachieavoL B e el o sate,

const ant }lﬁ@'oyﬁ cHlGnR t LA nigAf:tSﬁgggtlhquXwithhﬂlJ es%'rrnck?tﬁg%t&s NOLTRY to a

relatively uniformthickness. the resin laye
electrode connection terminals 109 by wire bonding, a wire connecting
force is not applied because each connection terminal 109 has a hollow
~ lower portion, and connection failures take place. Thus, an assembly

yield is remarkably reduced.

[0010]

Meanwhile, (although not disclosed in Patent Document 1),
another countermeasure of thickening a resin layer by potting a
pre-mold resin instead of the electrodeposited polyimide layer is also
taken into consideration. This countermeasure is. expected to prevent
the problem with bonding failure to some extent. However, it is very
difficult to adjust an amount of coating, and it is impossible to entirely
avoid the hollow state.

For this reason, when the pre-mold resin is coated on a second
surface at a constant amount using printing technology, the resin layer

is formed to a relatively uniform thickness. Although the resin layer



is formed on the external connection terminals, it is also inferred that a
renoval process becones easy due to a uniformfilmthickness. [0011]
However, in the conventional structureSof the external connection termnals
(FIGS. 6A and 6B are a top view and a cross-sectional view after first
etching is perforned, respectively), the external connection termnal is
consi derigbfornied lon eife bktdrinal diodRcelond 28ERmMAIOM Abalo 20Q R4 Qhabqut 400
1.imand its height ranges from about 100 1.tmto about 180 1-tm Here,
accor di ngrhovpl pab tes beoadinteisonsy dher i urdf6iBkfibh thipRaesng air bubbl es
into the resin layer after printing is perforned, and thus there is another
ri sk of remar K@ Ireducing the yield of production. FIG 6C shows a
state of a thermally cured resin |ayer around an external connection
terninal afterHpiiatteirng ins Per f spmegntimnalchetracteed | pfshdwn ienté&inas. 6A

th h 6C, th [ .risk ' bbl bei f d 2r th t
conneat i BHREAPRalterAi BBy | IRy o fectl ©noB rthecat caoBy ‘AAvar sty BO
0012 T t i ti h b de i ' f t
bove. AR Bett 0 PELHEr At e Thisd S4RRBLE dStbBFoTREd: KGERETSHE s 1 epr ovi de
a | ead fé)@t@?nﬂ’ fdc’i qe?‘m’i’ﬁ‘&hqg n@@%@f}l lﬁrdlﬂg Ii?gtfsﬁgediaaﬁqgte%

of copi‘ng well "W

rel ated sem conductor el enment, capable h'"an i'ncrease in
t he nunb t S SgM N, el ] i i rbubbl es
[ rom bel e B O R ar el S T I T BN EAA L, Bhdm

nmanuf actaeurntioasganblty ofbcutsendCopduct orHpackan orlidg Stablprinmaper .
Means for Sol ving the Problem[0013] A first aspect of the present

i nvent i opongditaongathdneaimeasuibktofaimeciting wdt gibtdeseinab thleatesihaldyrg fir st
and second surfaces; a sem conductor elenent nounting section,

seni conddiesPrENdRENS RIdeTmEde andnihats tharet isr s otdies risk @ far e arxkatdpt er
frame sectjon forned, tge first surface; external connection termnals

f or med oPFciUrfénge@(?nWéBr? prodpgtigPectrical Iy connected with the

sem conduct or hﬁnﬁﬁt electro c;nnet\gti on fer m n@l S:. a1 second outer frame
section formed on bheSSeWS S alp R thspiaily sBred r&fidy 14T Wl 4ngap
bet ween thg iy SFclelﬁte%'iiJr{ a@?xgﬁngalt hgft%?ﬁgﬁ]rgn?f‘ﬁ[rger i; r%@?foyrwﬂer ern %Ch

external connection termnal buried int esi v | ayer "has a?dl east “one
proj ecti oehdmatRAIBN showhlans P GAacechhenedfioh NsouUaneYt & i frkl gyesiportion
of the first surface. [0014] A second aspect of the present 1nvention
is a nethobbbds reginfgacoufiedy dvdreatiel rarrersalbsédmidutidhetdmbiind iipckudi ng:
form ng photoresist pattern to forma sem conductor el enent nounting

sect i on, psigrti g dduexttorn €l edieate dlbgchnodkeosofniect i on terminal s, and an outer
frame section on a first surface of a netal plate; form ng external
connection terk®adls connected with the sem conductor el enent el ectrode
connecti on terJg]'PnaI s and an outer frame section on a second surface of the
metal plate; foRRi nRf o8t orlYSPELYY otadsi BAEBhaBedepatt eAgW t RE the
hotoresi st _pajtern to f.ormthe extern conpecti o erm nal s including the
b Fd had's hght :

|
one apees&rgbaet TREYMSEING STy, 2 fr Bl ghPETE P noRYERH8TgH 18l es in

pr ot rusi on-
t al j ' ' ' t d
surtace PeTERscAReRa Tamerltrddd Hh Bhlebfp ARl Sl 2 e SR ¢ e

ext er nal af@nNGeldRa LemTtoalBctRIdndntl LaGhHAN off cﬁpﬁfa%;je\féltli Q% 3Rd

heating and curing the pre-nold resin to forma resi and et chi ng

the firsinguatacent thd aiwmbbe s€NtlRALIEE O ol £nEthidBHIdt0g éﬁ‘@rﬁbﬁf‘,, t he
sem conduct or el enent

preventing air bubbles from being entrained, providing high reliability,
and performing manufacture and assembly of a semiconductor package

in a stable manner.

Means for Solving the Problem

[0013]



7 el'ectrode connection terminals electrically connected with the external
connection termnals, and the outer frame section. [0015] Athird
aspect of the present invention is a s€m conductor device including: a |ead
frame substrate including a netal plate having first and second surfaces, a
sem conductor el ement nmounting section, sem conductor el enment el ectrode
connection tergifigdtsaspnd @f fhé %&e@élﬁteimﬁéﬂrrsn%cat 10Rd Woh 2 &istkefeTed on
the first surface, external connection terminals forned on the second
surface andudiggt r acahkyalcophaet edawidd thetsecordyehar elgaepé; ehect rode
connection termnals, a second outer frame section forned on the second
sur f ace, semicendwstion |edgererftormednding gaptivet, weem idwer duatet @ltevedtr ane
and the second outer frame, wherein each external connection term nal
buri ed i#lechiodesonneslion begsn italp e asd arfér Pr op st fream ¢ cegtignofioemside
surface theé %f thro?ghout a side | ower, portion of the first surface,

Rildoy

whér ei n &t d ¢eiefeicaRR! FenpgGHLadtesmingds fermedramthe 5880Rdt e and
el ectri cal lfﬁ conn “(i’g the | ead frane suBstrate by wire b ndi nq
Ef fect of"% A& AY nte I connecteds ithy 4 tée?‘ﬁ‘é"%flggb‘ﬂt Pt on,

ext er nal ¢ |GRRASEL EBHnEeﬁ%ﬁf&lrﬁnHﬁﬁs CQ@@?SBH %t\@rtﬁaﬂlgpéé&tﬁg f%'bl:rf boar d

can be disposed on the entire rear surface I ea rane su e in an

array fofHe sédwhdReradd; @l al NGiRAIG ek rfotrﬁl%dnHHbfgngfbepﬂxﬁé @ first

sem conductor el ement. Further, it i35 possible to ure rel |I|ty

agai nst ¢imrrnefragie essd beﬁausec@ﬁdaosubﬁt fediRe DaGRd romh aeh@l@d ekiermland use
of no plating interconnections. Meanwhi | e, when the | ead frane

subst r at eonsecmonftaciinedputid i ebe sesin dsydr kakiandeast bragrogeafiohhe
i nterconpection, as well as 8 the entrainment of air bubbles are not
gener at efP VRes o pisi de sonbaery tpesodsdiroughous aseidecbmwac rortisackidbe
assenbl y_process, is perforned, a lLower portion of each w re-bonding
connectlfiEStt e¥hi%9&t can be stabilized and connected because a pre-nold
resin |ayer |swe ent on the sane plane as the surface of the external
connection termna .

A second aspect of the present invention is a method of
manufacturing a lead frame substrate, the method including: forming
photoresist pattern to form a semiconductor element mounting section,
semiconductor element electrode connection terminals, and an outer
frame section on a first surface of a metal plate; forming external
connection terminals connected with the semiconductor element
electrode connection terminals and an outer frame section on a second
surface of the metal plate; forming one or more protrusion-shaped
patterns, the photoresist pattern to form the external connection
terminals including the protrusion-shaped patterns; forming, through
etching, non-through holes _in a metal plate exposing section in which
the metal plate of the second surface is exposed;.coating'a liquid
pre-mold resin in the holes from the external connection terminals
toward a direction of a projection, and heating and curing the pre-mold
resin to form a resin layer; and etching the first surface to form the

semiconductor element mounting section, the semiconductor element



' BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0017] FIG 1Ais a
cross-sectional view show ng an exanple of a nethod of manufacturing a | ead
frame substrate according to an enbodi fitent of the present invention.

FIG 1B is a cross-sectional view showi ng an exanple of a nethod of

manuf acturing a |l ead frane substrate according to the enbodi nent of the

present glu&psHOR onhelch® PIAGRAT1E A 1LeWi BRIV n R c BldGhit the externd]! & 1C
1 of a dhoé of

is a cross-sectional view show ng an exanp met manufacturing a

| ead fragenaubsbhafeendaaly,ding the Jdier ewhedi §eitioRf the present invention
in the process followi ng that of FIG 1B. FIG 1D is a _
cross-sectiona[0&iEw showi ng an exanple of a nethod of manuf acturing a |ead
frame substrate according to the enbodi ment of the present invention in the
process fol | owAniditdhaspoét Ff Ghe pCesent inveriGn itk semacondsstmedévieral vi ew
showi ng an exanple of a nmethod of manufacturing a lead frame substrate
accor di n§n¢lding: enderfl deameosubsisaty dnehtdingy anmicdal iphatenbaping st
following that of FIG _1D. FIG 1F.is cross-sectional view show ng an
exanpl e 8flda Se§ORd FRILBE Srarfuf SERIFIHE SO e £hemedte REBBHAS & S£6EWT-di ng t o

T A S e T R R R TR )
lead fragp,Rubsetlon aGH9eH NGt Ordritfe £™BAAI RN £iQG¢ ¢ QG MRS (b YVGNT T ON.
connection terminals formed on the second surface and electrically
connected with the semiconductor element electrode connection
terminals, a second outer frame section formed on the second surface,
and a resin layer formed on a gap between the first outer frame and the
second outer frame, wherein each external connection terminal buried
in the resin layer has at least one projection formed on a side surface
thereof throughout a side lower portion of the first surface, wherein a
semiconductor element is mounted on the lead frame substirate and

~electrically connected with the lead frame substrate by wire bonding.

Effect of the Invention

[0016]

According to the present invention, external connection
terminals for connection with a printed circuit board can be disposed on
the entire rear surface of a lead frame substrate in an array form, and
cope with an increase in the number of pins of a semiconductor
element. Further, it is possible to ensure reliability against thermal
stress because of a substrate based on a lead frame and use of no plating
interconnections.

Meanwhile, when the lead frame substrate is manufactured,

failures such as breaking or bending of the interconnection, as well as



FIG 2Bis a top view after the lead frame substrate is etched according to
~the enbodi nent of the present invention. FIG 2C is a cross-sectional view
taken along line A2-A2 of FIG 2B. 8 FIG 2Dis atop view after a
| ead frame substrate according to another enbodi nent of the present
invention is etched. FIG 3 is a top view showi ng an exanple of a
| ead fraffe séghimbhenaceor dimdbikblebe aggbadi "eBheftctine WEREENE iviMent i on,
wherein the |l ead frame substrate is subjected to first etching. FI G
4A i s a boodsgeautocesal ivé.ew shmitogdantexgaekagef assdmbty fpaoessylstrat e
according to the enbodi nent of the present invention, wherein a
seni condpetiormdnerower poatibedofrehcthhevirei bendiogdednnection tdin@nadB is a
cross-sectional view showi ng an exanple of the |lead frane substrate
accor di n§2® o ¢ hetadibggimepd sPnnketes cesrusenieMTEOROAE t B9Sinr dm¥¢erisnol di ng
encapsul ati on. FIG JA is a cross- ecti?n%g.vieM/SQOmﬁng an exanpl e
of a conPEHSHnaN theadamemiangnas heesurface ofphg expernal jceppgetigdct i onal
Vi ew shoy\érn . Aot her exanpl e of the conventional |ead frame substrate.

FIG 6A TS Iltop vi ew showi ng an exanple of a conventional |ead frane
substrate after an external connection termnal is subjected to first

et chi ng. FIG 6B is a cross-sectional view showi ng an exanple of the
conventional |ead frEREEBUDESICER EP RIOR O IEX IBRAAV IR@ect i on
[0017]

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

FIG. 1D 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. 1C.

FIG. 1E is a cross-sectional view showing an example of a
method of manufactu.ring 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



10 terminal is subjected to first etching. FIG 6Cis top view

showi ng an exanple of the conventional |ead frane substrate after the
external connection ternmnal is subjecPed to first etching and then a resin
| ayer is fornmed. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0018]

FIGS. | A through 1F are schematic cross-sectional views show ng a process

of manuf agknsd Nefanl AAfali@TRgSWPIEhAL Grame subsPﬁ%%eéblS& I%attberﬂé 2 are
formed on both surfaces of a rretal plate 1 used for a |ead rarre (tFIG 1B).

I n FI GS. ethbodiinengho fl Fhe apeatherinveaticnh semicopduct sy felloneimly MRaNbiENg
section 8, connection termnals 9 for sem conductor elenent el ectrodes,

i nt er confEGt 1 Bns 10, and an outer frane section 12 is forned on an upper
surface of the nmetal plate 1, and a pattern for external connection

t er mi nal s 11 dnkdoaRfois e thpawtewedidwing @ phoreteyat pattamer is e flasé of the
met al te 1. g0019 Thus, as shown in FIG 2A, the enbodi nent of

t he pres RG SYBAtLRGH 2868F OHS &9 éh? qrePRE Igsat f trh?réf%e@ttrlﬁié’ie@h@ﬂm in

ddi I t t tt h

Gesi red shape (15 O 4% I8P R iy Brheniiad Trame s FEHEEIT 1 CIPREST (i
prot r usi o, i hOrERth OLRNSLHERI S h S Hestonesl sgyphat a second netal
surface 1s not g P;E I n subsequent et C%Ip T‘f‘ e pattern of the

protrusion 13 pRy, be generakd Kesflona? letﬁ(e}gq qm@i n'%QA'er%zoBffFGI?}S and a
e the

| ength of 100 [tmor |ess. However, becaus protrusion is Influénced by
etching zBnditions of formng a hole 3 and an anount of etching, and a
nmetal portion left behind after the etching is subjected to changes in size
and shape, it FEGn2bessar yopp vieWwlafter a lead frame substrate according to

another embodiment of the present invention is etched.

FIG. 3 is a top view showing an 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. 4A is a cross-sectional view showing an example of a lead
frame substrate according to the embodiment of the present invention,
wherein a semiconductor element is mounted and then wire-bonded.

FIG. 4B is a cross-sectional view showing an example of the lead
frame substrate according to the embodiment of the present invention
after transfer-molding encapsulation.

FIG. 5A is a cross-sectional view showing an example of a
conventional lead frame substrate.

FIG. 5B is a cross-sectional view showing another example of
the conventional lead frame substrate.

FIG. 6A is a top view showing an example of a conventional lead
frame substrate after an external connection terminal is subjected to
first etching.

FIG. 6B is a cross-sectional view showing an example of the

conventional lead frame substrate after the ¢xterna1 connection



take theminto consideration to optinize the size of the protrusion 13 of
the photoresist pattern. [0020] ' As the netal plate 1, any nateri al
may be used if it has etchability, nmedfanical strength, thermal
conductivity, coefficient of expansion, and the |ike suitable for the |ead
frame. However, an iron-nickel alloy represented by Alloy42, a copper alloy

in whi chreamiaial €5 %udljefRidalo ¢l ReRALRIMAS.€ added to inprove mechani cal
strength, or the like is often used as the netal plate 1. The net al

plate 1 is etchiEsl 6Camtohevieawshostihigage ekaarlefolutidgoaneatiohialdesad! uti on,
such as a ferric chloride solution, which dissolves the nmetal plate, and

t hus holffang aubdstcrtreaft¢Fltte dernzhe dwoleesich maymhayke ia sdyjtbteaf ter the
holes 3 are etched with a thickness of about 10 gmto about 50 gmleft such
that a ffipgt ptdpgormédéhenm cerinblayesriseldratash the netal plate is subjected
to second etching fromthe upper surface thereof, in order to allow the
remai nder of the netal plate to be finally formed into the interconnection.

[ 0021] T, n j inal .. i at | east one
proj ection 14, QE@W%@WW?H@@% ThsE Eg{@ﬁz’lg@ﬁom a Cross
section taken gjpng |ine A2-A2 of FIG 2B, wherein the projection 14 is
formed | ower than second surface. FIG 2B shows that one projection 14 is

formed, and FI§GED $howhbhgh (VP REE] %%hlagihaicl_“ag&%-EQEﬂ%ﬁal[Qz@@\%ls

Afterwards, the etched netal plate is turne psi own, and then a liquid
pre-nol dsi@wiflg 2 p ot enih AAcUpHal SUEd@Teadb sdwstiRieal plate in a

direction of an arrow D5 (FIG 1D). Such a coating may apply printing

t echnol ogy, whPkbdtdresist?patterns 2 are formed on both surfaces of a metal
plate 1 used for a lead frame (FIG. 1B). In FIGS. 1A through 1F, a
pattern for a semiconductor element mounting section 8, connection
terminals 9 for semiconductor elemént electrodes, interconnections 10,
and an outer frame section 12 is formed on an upper surface of the
metal plate 1, and a pattern for external connection terminals 11 and an
outer frame section is formed on a lower surface of the metal plate 1.

[0019]

Thus, as shown in FIG. 2A, the embodiment of the present
invention appropriately forms one or more protrusions 13 in addition to
the external connection terminal forming pattern having a desired shape
(in this case, a circular shape).

The pattern of this protrusion 13 formed of photoresist is
designed so that a second metal surface is not left in subsequent
etching.

The pattern of the protrusion 13 may be generally set to have a
width of 30 pm or less and a length of 100 pm or less. However,
because the protrusion is influenced by etching conditions of forming a
hole 3 and an amount of etching, and a fnetal portion left behind after

the etching is subjected to changes in size and shape, it is necessary to



general ly favorable fromthe viewdoint of productivity and quality. As the
printing nmethod, any nmethod in which the coating can be done at a proper

t hi ckness may be used. However, screerdlprinting is generally favorable. A
printing direction is set to a direction of an arrow D2 of FIG 2B, an
arrow D3 of FIG 2D, or an arrow D4 of FIG 2D. Thereby, it is possible to
gi ve di reake tiead a0 tonsiddraviodf td betithEzd Bl &lsIASHN tROGrbOruiSHEIHE ol I
bubbl es from being entrai ned. After the coating is performed, the pre-nold
resin i stheephetbraststcpateer(.FI G 1E). [0023] After the printing
coating is perforned, a resin layer 6 of several mcrons or so is uniformy
formed on the [§888dd surface (not shown). As such, it is necessary to
renove this resin |layer to expose the second surface. The renoval nethod
‘may be sel ect & f tsm BEiRletRlBthgl . nEEhamatariahomashi by, uesbnifcdt pasi shing,

and so on. ... Furthernore, the oppgsite surfagce is etched to formthe
sem cond‘ff(?thﬁplléf%nﬁ’rﬁcmﬁ?fﬁér%‘%&’o eg,rn"’(lhé%aﬁff:‘dﬁ%cfﬁiggféﬂﬁ?énf’?

el ectrod 0 tion,termmnals, 9 nd t he, i nterconnections 10. Thereby, a
| ead fra%eﬁ%r{t}ggﬁra%rgd 7t%|es l%r)if) aslun%%i@l FIft r iﬁ.leﬁﬁd}rﬁmfs aﬁto%emreﬁ%f t he
side of t.he. fi ngy Oﬂé}ﬁfets' 1 Qal S.a-l t o1 i . J se the
ext er nal lrggnﬁ?&kﬁiloﬁﬂggr m nal lgﬂ?%&gg a/$§33§/]4f26r%1§%2@ tgli)ic0 pégwwt qgg 'Egendency

to increag@ethofnyehareleinditdsaf added $6Mne b cHRIng BN treh@PR4b
FIG 4A is a cross-sectional view show ng that a sem conductor el enent 15

i s nmountek Hikd isi o ftehandeldas The metmdlcphduct.or el enent 15 is adhered by a
die attach material 17, and is connected with the sem conductor el enent
el ectrode connkleg imetal @laindl & etdhedgfioin wheelo w6 suffagecdssan§ using
sem conductor el ement el ectrode connection termnals may be properly

subj ect e¥ tedc g spkutépn npekklasgaifgrpicachingide s3lutiongabiatydissdlyes

| ating,,.ni ckel - pal | adi | d ting, and Further, wh
Nre bondimGarel Far o v hetieh P Lot feosusa [AIG A6)p! BB Bhics hoat

bl ock, i ded ' i h d. Ho th -nmol d in bel

the sem BONAIEToR SrRfht SorBerrolis bonreerat vivhfaar e RO prBauh: on
the same; ! aeoanthod Y A MEICEM Kot ROk AR BYlcdElnn301ibRAE R pLS

possi ble to perform asse y W thout causing Bon ing failures. f 025]

Final | y, fddige §iviee @fthehmetaMiandust Qipjebes®ntb tec S ansHl At adolY the
transfer-nolding or potting, and then the outer frame section is separated

by, for upptanceaca thicasmficinbbadia, tesallwathé hemsadef bdmBestbsdlr gltagei S
formed into a small piece (FIG 4B). )
to be finally formed into the interconnection.

[0021]

The external connection terminal is formed with at least one
projection 14, as shown in FIGS. 2B and 2C.

FIG. 2C shows a cross se.ction taken along line A2-A2 of FIG.
2B, wherein the projection 14 is formed lower than a second surface.
FIG. 2B shows that one projection 14 is formed, and FIG. 2D shows that
two projections 14 are formed.

[0022]

Afterwérdé, the etched metal plate is turned upside down, and
then a liquid pre-mold resin 5 is coated on an upper surface of the metal
plate in a direction of an arrow D5 (FIG. 1D).

Such a coating may apply printing technology, which is



In the case of the BGA type, solder balls are nounted on the external
connection termnals, and thus the sem conductor package using the |ead
frame substrate is obtained. [Exanple]l2[ 0026] As an exanpl e of
appl yi ng an enbodi nrent of the present invention, a ball grid array (BGA)
type lead frame substrate will be described with reference to FIGS. 1A

through dénerally favbi@bi@nybacteedi&popREAAIProaachvity ] Jfairge, and

i ncl udes external connection terminals having an array form of " 168 “pi ns on

a | ower Aurthacgrihbergeafethb@0aAly method iffiwhich @e haWhd Baklfe ddfe a2 Netal
plate 1 (available from Furukawa El ectric Co., Ltd., EFTEC64T), which was
formed of paopeppkrckaidssymapcdaded wiHioWweoker15€reem pricdting b gknessllof 200
i.tmin a Ion% strip shape, was prepared. 14 Chka Kogyo Co., Ltd.,
OFPR4000§2 Ve bédat &t Pahnhagidisaefigaes ot the digeatiopl at enlatrpvaDdlof coat er

so as to ve_a thickness of 5 and then was pre-baked at a tenperature
of 90 C.FP& SB"Pﬁ’eﬁr,mFY‘élt Led B r 8T Rdlsaery &‘ﬁ\@(ﬁ EiGpmBot hl Berdtices vi a

hot K _havi desi r,ed ttern. Afterwards, develo nt was
per for mel WsPAE 19 908 UR0HL SSOMMAH albonHioay €01 the BFC- B Rt and

B ey s OB AR 0 RO MK NPT e Y (PR ogl O AROLRLERISs

patterns 2 re obtained as sho ]
performed, the pre-mold resin is heated and cured (FIG. 1E).

[0023]

After the printing coating is performed, a resin layer 6 of several
microns or so is uniformly formed on the second surface (not shown).
As such, it is necessary to remove this resin layer to expose the second
surface. The removal method may be selected from dry etching,
mechanical polishing, chemical polishing, and so on.

Furthermore, the opposite surface is etched to form the
semiconductor element mounting section 8, the semiconductor element
electrode connection terminals 9, and the interconnections 10.
Thereby, a lead frame substrate 7 is obtained (FIG. 1F). FIG. 3 is a top
view of the side of the external connection terminals. It is possible to
dispose the external connection terminals in an array form, and to cope

with a tendency to increase the number of pins of the semiconductor

element.

[0024]

FIG. 4A is a cross-sectional view showing that a semiconductor
element 15 is mounted and wire-bonded. The semiconductor element
15 is adhered by a die attach material 17, and is connected with the
semiconductor element electrode connection terminals 9 by gold wires
16. If necessary, the semiconductor element electrode connection

terminals may be properly subjected to any one of nickel-gold plating,



As photoresist patterns, a pattern which fornms a sem conductor el enent
nmounti ng section 8, sem conductor el enent electrode connection termnals 9,
i nterconnections 10, and an outer frar8 section 12 was forned on a first
surface of the netal plate, and a pattern which forns external connection
termnals 11, each of which has the protrusion 13 (FIG 2A), and an outer
frame seeti ; n C bk .2 | «plate. Here,
the protrid an i Ry B e S S P IR R s
contact with tihgtB¥f,eriRén CHIRECHOHUIhG MsNPerdbfnBad thoM tidH ofra?le pm and
a length of 80 pm [0029] Next, the side of the first surface of the
- metal plaiatiateais ptadelbada heat dierck)gamrd hadomshweetvihotbeshgwigatedhen,
first etching was perforned fromthe second surface of the netal plate
usi ng a Hemweiverchltbei geesmloddi aresimndglamt stié tskenimenducpdat elemposed from
t he photoresist pattern of the side of the second surface were reduced in
t hi cknestlegprads sonpectipncterngnals 9 is prgsaidrontthe praicedldvh aadhaving a
| engt h of about 40 pm could be for on a side surface of the external
connect i 1P B HtRAFLUTHES dewevr@mwh% 1§ o} SutR ST Rikes 8ePef P THAve a
specific grawty. of, 1.3 er [ f 50 C. 15 [0030] Next ,
screen parsl%r? |bn1 ‘(’:Vég ?%tggﬁlfggs}gﬁg?éggpn%?%ﬁu?ﬁg second surface, in which holes
wer e forned byotdgf]s]fi rst etching, using a liquid thernosetting resin
(avai l abl e fro[m i'n-Etsu Chem cal Co., Ltd., SMC-376KF1l). The printing was

performed fronpigallBCehaRed® diheh Prs@neiclon@mcidr WASMRR A eAcApstiavedd t he
direction of the projection (FIG 1D). The resin was again cured at

180 C f oy 3traafe-mayldifgusr pqtirgohdd ayen the wasef ofraBk sEBeion is

t hernmosetting resin was excellent in fillability, and failures including

ai r bubbiemnated bt fobsastanke,[ 8081dmond blBimceoathdtetimpsenti fpmesi n

| ayer of about 1 pmwas left on the non-etched surfaces of the external

connect | BrbttertE Hafermed dage ahemedt pic¢s 4REGsABYi on 12, the thernpsetting

resin |ayer pflocessed and remved for OU%GSI m nut es usi ng an, aqueous
t

al kal i ne” sol utifohn8fCHt 44sf GndP b S D80 sca{parusi Ut Perthtinganat e
of 40 g/elz‘xt*ér%g?igg?lrry&ﬁgr)fi eern(ljifna (s), ga/nLc?'th[u(%o%gl: semiconductor package

using the lead frame substrate is obtained.

[Example]

[0026]

As an example of applying an embodiment of the present
invention, a ball grid array (BGA) type lead frame substrate will be
described with reference to FIGS. 1A through 1F.

The manufactured BGA package has a size of 10 mm?, and
includes external connection terminals having an array form of 168 pins
on a lower surface thereof.

[0027]

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 pm in a
long strip shape; was prepared.

Next, as shown in FIG. 1B, photoresist (available from Tokyo



Next, the back sheet was renoved fromthe side of the first surface, and
then the parts of the netal plate that were exposed fromthe photoresist
pattern by perform ng second etching fldomthe side of the first surface of
the netal plate, were dissolved and renoved by a ferric chloride solution.
Ther eby, the sem conductor el ement nounting section 8, the sem conductor

el ement Ohga! kg5 ce net&h?ﬂ%ﬁfﬁ%@@f gaslgasté]q;to%f N RELHRNS §Pxngnd the

outer frame section 12 weré e external connéction

- term nal &eé&l Brdtend bl O 1N 8 Fs60NIHE hak e BTN 8L & § 4R, &H@QEEN on

termnal s Further, although not shown, a back sheet may be adhered
to the swde mie-bhkedatantempetangewWhenott@. second etching is perforned so
as 16 to prevent unnecessary etching from being performed on the side of

t he | ower surfBben, pad33h exposureSwhseperiorined frempbotiosaesfaiespaid arn 2 of
the first surface was stripped, and thus a desired |ead frame type BGA
subst r at BhgtagBaghthd Hag erdesirgd) pattern.  Mekter wainds neteaie e pmfeaid ewegposed
after the strippjing.of the photoresist was subjected to electrolytic

ni ckel - gbf OpsrraetCﬂ Aging a 1% pquspisssediyn eatbonatieesobHdogolanddhens i tm

do.1p. ti t_shown). [0034 Th i conduct

el emrent %@%ﬁ%ﬁ%@%ﬁ##ﬁ%a@g%“%&&qr?g%mg@ st Sogrern
t ' ' - di t j 17, t t [ tt

atort al PUREPRL 2o PRt MR o f A I IR or ' Pe” el et odes of the

sem conduct or nt and the semn conductor el enent el ectrode connection
termnals 9 were connected by wire bonding using gold wires 16 having a

di ameter of 30A%.JHatorkS&ist4Mtterns, a paltdi@atvlight RITRES At WA EMMdih@ i re
bondi ng was 200 C. An entire strength of the wires on the side of the

seni condelstroente| emenntiaigecseodencoBnectdmitdmdudtoal selwasemeasleetdotde be 9 ¢
or nore, and good connection was obt ai ned.
connection terminals 9, interconnections 10, and an outer frame section
12 was formed on a first surface of the metal plate, and a pattern which
forms external connection terminals 11, each of which has the
protrusion 13 (FIG. 2A), and an outer frame section 12 was formed on a
second surface of the metal plate. Here, the protrusion 13 was shaped
like an isosceles triangle which was in contact with the external
connection terminal and had a width of 30 pm and a length of 80 um.

[0029]

Next, the side of the first surface of the metal 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 projection 14 having a length of about 40 um could
be formed on a side surface of the external connection terminal. The

used ferric chloride solution was set to have a specific gravity of 1.38

and a temperature of 50 °C.



[ 0035] Afterwards, as shown in FIG 4B, an area including the

sem conduct or el enent and the sem conductor el enent el ectrode connection
terminals was encapsul ated by transfeddnol ding, and was cut into a small

pi ece, so that the sem conductor package using the |ead frame type BGA
substrate was obtained. 17 Industrial Applicability [0036] A et hod
of manufacturi og3g]]I ead franme substrate of the present invention is used to
be able to reduce failures in manufacture or assenbly of sem conductor
packages and DNexat acreedn | Eddtingar atibgt walse peirfdrmhé@hohekhabkéddyd agai nst

thermal stress, and particularly, is applied to multi-pin package
subst r atses fa¢mtincwinoh lodesuppor fednedrba thedir tratwhingpessegriaclindidt or
_ ngzage-thS?I];l%rsg?t(i:ggS¥gEi?1| S(a[v%(i)?gb]lel:fr(r)rr?lt aslhigl-%ttfu Zéhggoitcgg e?llos.,t taci[t, ern 3
SMC-376KF1). The printing was performed from a place where the
projection 14 was not present toward the direction of the projection
(FIG. 1D).

The resin was again cured at 180 °C for 3 hours, and thus a
pre-mold layer 13 was formed. The thermosetting resin was excellent
in fillabiiify, and failures including air bubbles were not observed.

[0031]

Since a thermosetting resin layer of about 1 pm was left on the
non-etched surfaces of the external connection terminals 11 and the
outer frame section 12, the thermosetting resin layer was processed and

removed 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).

[0032]

Next, the back sheet was removed frdm the side of the first
surface, and then the parts of the metal plate that were exposed from the
photoresist pattern by performing second etching 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 terminals 9,
the interconnections 10, and the outer frame section 12 were formed
(FIG. 1E). The external connection terminals 11 extend from the
semiconductor element electrode connection terminals 9.

Further, although not shown, a back sheet may be adhered to the

side of the second surface when the second etching is performed so as



4: squeezer 5: . liquid pre-nmold resin 6: resin layer 7: lead frame substrate
8: semi conductor el enent nounting section 9: sem conductor el enent

el ectrode connection term nal 10: intd6connection 11: external connection
termnal 12: outer frame section 13: photoresist protrusion pattern 14:
projection 15: sem conductor el enent

to prevent unnecessary etching from being performed on the Side of the
lower surface.
| [0033]

Subsequently, the photoresist pattern 2 of the first surface was
stripped, and thus a desired lead frame type BGA substrate 7 was
obtained (FIG. 1F).

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 um,
respectively (not shown).

[0034]

Then, a semiconductor element 15 was mounted on the lead
frame type BGA substrate 7 of the present invention using a die attach
material 17, 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 16 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.

[0035]

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

frame type BGA substrate was obtained.



' 16: ‘gold wire 17: die attach material 18: transfer-nmolding resin 19: air
bubble 19 CLAIMS 1. A lead frane substrate, conprising: a netal plate

having first and second surfaces; 17 a semi conduct or el enent nounti ng
secti on, sem conductor el enent electrode connection termnals, and a flrst
outer frane section fornmed on the first surface; external connection

~term nal mdwitied Apptikabsaepnd surface and electrically connected with the
sem conductor el enent el ectrode connection term nals;
[0036]
A method of manufacturing a lead frame substrate of the present
invention is used to be able to reduce failures in manufacture or
assembly of semiconductor packages and to obtain a lead frame

substrate with high reliability against thermal stress, and particularly,

is applied to multi-pin package substrates that cannot be supported for

a lead frame type semiconductor package.

Reference Symbbls
[0037]
1: metal plate
2: photoresist pattern
3: hole
4: squeezer

5: liquid pre-mold resin

6: resin layer

7: lead frame substrate

8: semiconductor element mounting section

9: semiconductor element electrode connection terminal

10: interconnection

11: external connection terminal

12: outer frame section

13: photoresist protrusion pattern

14: projection

15: semiconductor element

16: gold wire

17: die attach material

18: transfer-molding resin



- a second outer frame section fornmed on the second surface; and a resin

| ayer forned on a gap between the first outer frame and the second outer
frame, wherein each external corli8ection termnal buried in the resin
| ayer has at |east one projection forned on a side surface thereof

t hroughout a side | ower portion of the first surface. 2. A nmethod of

manuf act uri ng ?QJEﬁdbﬁE?ﬂP substrate, the nmethod conpri sing: form ng
phot oresi st pattern to forma sem conductor el enent nounting section

‘'sem conduct or el enent el ectrode connection term nals, and an outer frane
section on a first surface of a netal plate; form ng externa
connection termnals connected with the sem conductor el enent el ectrode
connection termnals and an outer frame section on a second surface of the
nmetal pl ate; form ng one or nore protrusion-shaped patterns, the
photoresi st pattern to formthe external connection term nals including the
protrusi on-shaped patterns; form ng, through etching, non-through-holes in
a nmetal plate 20 exposing section in which the netal plate of the second
surface i s exposed, coating a liquid pre-nold resin in the holes
fromthe external connection termnals toward a direction of a projection,
and heating and curing the pre-nold resin to forma resin |ayer; and
etching the first surface to formthe seniconductor el ement nounting
section, the sem conductor el enment el ectrode connection termnals
electrically connected with the external connection termnals, and the
outer franme section. '



3. A semi conduct or device conprising: a |lead frame substrate including a
netal plate having first and second surfaces,

asemni conduct or el ement nount i ngsecti on, 3®ni conductor el enent el ectrode
connection termnals, and a first outer frame section which are fornmed on
the first surface, external connection termnals formed on
the secoqnd siviisace and el ectrically connected wwth the sem conduct or

el enent el ectrode connection termnals, a second outer frame section forned
on the second surface, and a resin layer formed on a gap
between the first outer frame and the second outer frane,
wher ei n éach eAtleadafragoasabstmtet eomiprabinauried in the resin | ayer has at
| east one projection formed on a_side surface thereof throughout a side

| ower portion dfmetd platethayipgaldest and secopdeywifacesiseni conduct or el enent

I's mounted on the |l ead franme substrate and el ectrically connected with the
| ead frame sub®t rsgtnélcwd\}dicrtgr b& fc’i‘inﬁﬁ.t mounting section, semiconductor

element electrode connection terminals, and 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 second outer frame section formed on the second surféce; and

a resin layer formed on a gap between the first outer frame and
the second outer frame,

wherein each external connection terminal buried in the resin
layer has at least one projection formed on a side surface thereof

throughout a side lower portion of the first surface.

2. A method of manufacturing a lead frame substrate, the method
comprising:

forming photoresist pattern to form a semiconductor element
mounting section, semiconductor element electrode connection
terminals, and an outer frame section on a first surface of a metal plate;

forming external connection terminals connected with the
semiconductor element electrode connection terminals and an outer
frame section on a second surface of the metal plate;

forming one or more protrusion-shaped patterns, the photoresist
pattern to form the external connection terminals including the
protrusion-shaped patterns;

forming, through etching, non-through holes in a metal plate



20

exposing section in which the metal plate of the second surface is
exposed;

coating a liquid pre-mold resin in the holes from the external
connection terminals toward a direction of a projection, and heating
and curing the pre-mold resin to form a resin layer; and

etching the first surface to form the semiconductor element
mounting section, the semiconductor element electrode connection

terminals electrically connected with the external connection terminals,

and the outer frame section.

3. A semiconductor device comprising:
a lead frame substrate including

a metal plate having first and second surfaces,

a semiconductor element mounting section,
semiconductor element electrode connection terminals, and a first outer
frame section which are formed on the first surface,

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

a second outer frame section formed on the second
surface, and

a resin layer formed on a gap between the first outer
frame and the second outer frame,

wherein each external connection terminal buried in the
resin layer has at least one projection formed on a side surface thereof
~throughout a side lower portion of the first surface,

wherein a semiconductor element is mounted on the lead frame
substrate and electrically connected with the lead frame substrate by

~wire bonding.



