"1 'DESCRI PTI ON LEAD FRAME SUBSTRATE, MANUFACTURI NG METHOD THEREOF,

AND 5SEM CONDUCTOR APPARATUS TECHNI CAL FI ELD [ 0001]” The present invention

relates to a techni que using a sem conduct or package 1 m‘ m‘“mm
preferable for. a packaging sem conductqr el enment, and ‘ mﬂ m ‘ H WIarIy to
a lead frane substrate, a manufacturing nethod of the sa ne, Apd a

seni conductor apparatus using the sane. Priority-—-i-s cliaimed-on -
Japanese Patent Application No. 2008-250799, filed on Septerrber 29, 2008

the contents of which are incorpopDHESETRIPGIEONN by referencmwmmm
ART [ 0002] In sem conduct or packages using a lead f

typified by QFPs (Quad Flat Packages), outer |eads for connepkm@@gmLLnﬂa
printed wiring board are 20 arranged on side surfaces of "a sem conduct or

ot al pi at e Eam ERAME SV BN R N R A iR B M LROBT R DT AN o
obtai ning inner | eads and 4) ﬁ@. connectl on portions with a

sem conduct or el enent rn)unté‘i'ith‘}ktj ﬁﬁ’ E(% Por el ement el ectrodes,
and al so obtaining an outer frane portion that flxes t hese | eads.

25Furthernore, other than the etching nethod, punching by a press can be
used to

TECHNICAL FIELD
[0001]
The present invention relates to a technique using a semiconductor package
10  substrate preferable for a packaging semiconductor element, and more particularly to a
lead frame substrate, a manufacturing method of the same, and a semiconductor
apparatus using the same. |
Priority is claimed on Japanese Patent Application No. 2008-250799, filed on
September 29, 2008, the contents of which are incorporated herein by reference.
Ny _ .
BACKGROUND ART
[0002]
In semiconductor packages using a lead frame whiéh are typified by QFPs
(Quad Flat Packages), outer leads for connection with a printed Wumg board are
20  arranged on side sur-faces ofa semiconductor package. With a desired photoresist
pattern being formed on both sides of a metal plate, which is etched from both sides, a
lead frame is capable of obtaining inner leads and outer leads as connection portions Qith
a semiconductor element mount portion and semiconductor element electrodes, and also
obtéjning an-outer frame portion that fixes theée leads. |

25 Furthermore, other than the etching method, punching by a press can be used to



-2 obtain the leads and the outer frame portion. As assenbly steps of
a sem conduct or package, a sem conductor elenent is die-bonded to a

sem conductor el ement nmount portion, and then gold wires or the like are
used to electrically connect el ectrodes of the sem conductor elenent to
inner |leads. 5After that, the area in the vicinity of the sem conductor

el enent |nbtawdhné;eadhendthn@uter&amwomomn is resin-nolded, its outer frane
portion is cut, and, as required, outer |eads are subjected to bendi ng
work. [0003] AsASaessetrbly sietisar alsemitandadiat pRba@) akbpicohé@tGWidagRid n this
manner, it is said that 10 the limt of the nunber of pins is 200 to 300
for .a pagiagmded Zfa Qmidshdublos BleAkR: mbﬁnth%‘i’tﬁl@l 9hd tﬂaﬁ ?én&qhé‘ﬁ%é !nrey for

m crosi zing. [0004] In recent years t he |ncrea e nu

el ectrode nen sem co al ead
frame t pgset 19 %leﬁg?ag ter F e gmgﬁs f:tthe STaEC1Ee g ?eﬁ%g%%lgsgrslﬁ%‘{?o

i ncap Ie n th, the nber, of el ecirodes. As a_ result, sonme of
t hem ? 6‘% ﬁg’ fgllfﬁ %8%8’%'[" H’“gﬁ'rﬁ heriEeRdusios E%&Eé‘t peludingdhe gmsr leady i d
Array) or LGA (Land Gid Array) type or other types in which external
connect i oPORER A Tesingmelded,disomss fiage nortion istsat, pd.ras aeuiied) ogerleadsdrar e
arranged in an array on the bottom surface of the package substrate. In a
typi cal ssyeated o Heodingyerkn t hese, holes are 20 made in a copper-clad

gl ass epoxy substrate with a drill, and the holes are plated to provide
conducti vigop3] One surface of the substrate is formed with termnals for
connection wth the el ectrodes of the sem conductor el enent. The ot her

surface is fornngfwth@oeéfewﬁtstaﬁeateﬁ e&&&%&%&lﬁ&ﬁp%g array.

However, this poses the follow ng prob & manufact ure of - suc

25SUbE] i S, BOTRLSX, SF 8RS 0BaT309ed AN R 9855 b g 200 s Om,

reliabl ity TS

of the machining ability for microsizing.

[0004]
In recent years, with the increase in the number of electrodes of a semiconductor
element, semiconductor packages of a lead frame type that has outer leads on the side
15 surfaces have become incapable of keeping up with the number of electrodes. Asa
result, some of them are being replaced with semiconductor packages of a BGA (Ball
Grid Array) or LGA (Land Grid Array) type or other types 1n which external connection
terminals for connection with the printed wiring board are arranged in an array on the
bottom surface of the package substrate. In a typical substrate for use in these, holes are
20 .made ina copper-_clad glass epoxy substrate with a drill, and the holes are plated to
provide conductivity. One surface of the substrate is formed with terminals for
connection with the electrodes of the semieonductor element. The other surface is
formed with external connectio.n terminals arranged in an Iarray.
However, this poses the following problems. The manufacture of such

25  substrates has complex steps, leading to higher costs. In addition, reliability is inferior



+ 3 to that of the packages of a |lead frane type because plating is used for
W ring connections within the substrate. [0005] Therefore, there
is disclosed a BGA-type sem eonductor package structure using 5a |lead frane
that utilizes a step of etching the lead frame fromboth sides (for
exanpl e, see Patent Docunent 1). [0006] In this structure, etching is

per f or rredtosthmftﬂmi@@lﬁ@e? oba laad thranmuypa bessiusd platingis ustbfoovégngt patt er ns
being different on front and rear surfaces. Alternatively, after 10etching
i s perf oremaediona wWithirsthe Sulthtratean el ect r odeposited polyinm de resin |ayer is
formed or a pre-nold resin is spread on a surface |ayer of the etched
surface, modsthen etching is applied froma second surface. Thereby,
connection term nal s of t he sem conductor el ement el ectrodes are fornmed on

on'the second STTALE %‘ %dﬁ% <ERF BRG0Pk PPyt U583 nece”

Pat ent No, C%g %.rgnle]fheﬁ uti ZCS a Step c-)rfoetclz?ﬁm %\{CEa[()'l EHYIHJE%II{ lg\(l)\/tESIdesq}lOI' gX%.(I)'nSp c,

see Patent Document 1).
t0006]

In this structure, etching is performed simultaneously on both surfaces with the
photoresist patterns being different on front and rear surfaces. Alternatively, after

10 etching is performed on a first side, an electrodeposited polyimide resin layer is formed

or a pre-mold resin is spread on a surface layer of the etched surface; and then etching is
applied from a second surface. Thereby; connection terminals of the semiconductor
element electrodes are formed on the first surface, and external connection terminals are

formed in an array on the second surface.

15
CITATION LIST
[0007]
Patent Docﬁinent 1: Japanese Patent No. 3642911
20 PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]

FIG. 4A and FIG. 4B are schematic cross-sectional views showing a
representative example of a lead frame substrate according to a prior art.
A lead frame substrate includes: a semiconductor element mount portion 8;

25  semiconductor element electrode connection terminals 9; conducting wires 10; external



" FIG 4A and FIG 4B are schematic cross-sectional views showing a
representative exanple of a |lead frane substrate according to a prior art.
A lead frane substrate includes: a sem conductor el enent nount portion 8;
25sem conductor el enent el ectrode connegtion termnals 9; conducting wires
10; external 4 connection termnals 11; and a frame portion 12. In

BGA-type keadcfismreainals itlhaddefrbme pegim i) ThB8GAMIR e fFrihes, fthaheal
connection termnals 11, the conducting wire 10 on the sem conduct or

el.ement ehRedLOIEHE ARMBEL dfAhRe Eﬁéﬁhp@nngctﬁjrﬁqgnﬁiﬁalk NGFE corir%@thg%%é%i Jig wire

10 is fabricated by half-etching a netal plate. It 1s sm in wdth 5
and thick - Thi i .em of. very. .l o i el d. because of the
occurrencgge (S)S%mtl)érgglg %;[glreéltg)lg §%[Zelr?]eg~1ﬂlﬁgéf; nr[l}%géelor{s%egﬁlsn agé %llgF ls\é\{l‘)ﬁ%‘?rhg. f0009]

Pat ent Docunenf. 1 discl.oses half{-etching only the external connectjion
termnal 9P Wbreﬁgﬁﬁfaiﬁc%t}%gi’ E@‘%&H&&%@%@PW% i sEgH pothvinsyidiy e
etched_surface, and then 10 form ng the sem conductor el enent el ectrode
connec? i oAnd Bucknass  Jhig bringp pbeut @rireljemTieesblpw Yitld betavse obthguectimencei re 10
is supported by the el ectrodepo sited polyimde |ayer 17, which is a thin
fil m Thi of preakagatos betting trthe stepnagftasietchifig. om bei ng broken or bent during
the fabrication of the |l.ead frame. [0010] 15However, when a sem conduct or
el ement i $0009Ynt ed on the sem conductor el ement nount portion 8 of the |ead
frame substrate with this structure, and sem conductor el enment el ectrodes

are connect ed t ookl a@irONENElRL, 1Bk elBlihg SLEGHE OESPAARELIQNLLENA nal s 9

by wire bonding, the portions benea ent’con nt €l ectrode

corneet | o7y il il b TRSHELELE 7 BRSSP, otaes oot o
EAIACE e e R TR
Thereb);, the fine conducting wire 10.is supported by the electrodeposited polyimide

layer 17, which is a thin film. This prevents the conducting wire from being broken or
bent during the fabrication of the lead frame.
10010]

15 However, when a semiconductor element is mounted on the semiconductor
element mount portion 8 of the lead frame substrate with this structure, and
semiconductor element electrodes are connected to the semiconductor element electrode

. connection ;cerminals 9 by wire bonding, the portions Beneath the semiconductor element
~ electrode connection terminals 9 are hollow. Therefore, there are weak forces between

20  wire connections.  This results in an occurrence of poor connection, leadiﬁg toa
problem of a remarkable decrease in assembly yield.

[0011]
Furthermore, other conceivable countermeasures (which are not disclosed in
Patent Document 1) include potting of the electrodeposited polyimide layer with a

25  pre-mold resin to make the resin layer thicker.



. Patent Docunent 1) include potting of the electrodeposited polyin de | ayer
wth a 25 pre-nold resin to make the resin layer thicker. 5 - Wth
this counterneasure, it is presuned that the problem of poor bonding can be
circunvented to sone degree. However, i3 is not possible to conpletely
circunvent the hollow state. According to this, it is very difficult to
adj ust the spreWihahisgeuntermengige it is-prouthedrthaitine problehodpar dasdinpain ar e
~forned in the el ectrodeposited polyimde |ayer are |arger, the central
portion ofe ¢itvenivayed to sorhdiidegres.. Hbweversyismes pdssibldtoropipdb e Mircambbat t he
el ectrodeposited polyimde |ayer 17 fails to support the fine conducting
wire 10. thuhbhewrese, W th the central portion being thinner, there may be
a further problemin that, in sone cases, a perforation is made in the next

step. 10 DI SCL %Fdl% ’gJ %EMA Li@l%% t<;r Q(ﬁ}l% rtnlgesslepgéatdiﬁgﬁ/cie}%E |8f trflls E?e,s-mgifg : has

achieved in view o rementioned pro

an object_t.o prqgvi.de: | ead .fra ubstrate capabl e, of, 15 supporting an

i ncredse TRt hiﬁ?&?‘rﬁrg?satg?t "Fﬁg)r&egg’? ﬁl?o%gct@lde%f’sgg&%ﬁﬂ‘ﬁéiﬁ’ﬁr gledarg8aE | hi gh
inreliability, and stable in its fabrication and assenbly of a

seni condU8E §F1tA BREpE:of shelayrriathinner.n g This g desit inparolent in thatthesubst r at e;
and a sem conductor apparatus. [0013] A first aspect of the present

i nvent i orelegrogepesitad pelyiraids layst 1 Afas]s to suppedi the fine cafiiwehaivirel 18t e having a
first surface and a second surface; a sem conductor elenment nount portion

and a sernifwdrductepwithtien@ntrabpetsn belag eamMeCthé@indyebdd fdthet frabled & f or ned
on the first surface; an external connection termnal fornmed on the second

surface omgk, 6l ephd ¢L&, bbeﬁ&%ﬂ@ﬁiﬁﬂa&ﬁnttﬂfnéﬁme onductor el ement el ectrode
connection termnal; a conducting wre that cohnects the sem conductor

el et el ectrode connection termnal 25 and the external connection
termnal to each other; a resin |ayer forned on the netal

DISCLOSURE OF INVENTION
[0012]
The present invention has been achieved in view of the aforementioned
problems in the prior art, and has an object to provide: a lead frame sub;uate capable of
15 supporting an increase in the number of the electrodes of a semiconductor element, high
in reliability, and s't_able in its fabrication and assembly of a semiconductor package; a
manufacturing method of the lead frame substrate; and a semiconductor apparatus.
[0013] |
A first aspect of the present invention is a lead frame substrate, including: a
20  metal plate having a first surface and a second surface; a semiconductor element mount
_portion and a semiconductor element electrode connection terminal that are formed on
the first surface; an external connection-terminal formed on the second surface and
electrically connected to the semiconductor element electrode connection terminal; a
conducting wire that connects the semiconductor element electrode connection terminal

25  and the external connection terminal to each other; a resin layer formed on the metal



- 6 ptate; a hole portion that is partly formed in the second surface of the
netal plate and does not penetrate the netal plate; and a plurality of
protrusions that are fornmed on a bottom surface of the hole portion and
protrude in a direction away fromthe mgetal plate, the protrusions having a
hei ght | ower than a position of the second surface, not being in

5el ect ri cplhteg e hdleqtortoom thatt ik partly foomdliottheisecand syrfaan df e metaldlsteand ed
separately. [0014] A second aspect of the present invention is a

nmanuf act uddesgorpéreatteahe Melabpldte; hAITE pRUAISY b tiusiohs tHah Bre fb@dd dida ON a
first surface of a netal plate, a first photoresist pattern for formiig a

seni condu%ﬁmgh%@%?mm?&%ﬁw rofrud€H &ga?% ggggvogk%%ﬁmkn}&a §qkr ode

connection termnal, and a frane po tion, orm ng, dn-& second

surface of .th tal _plate,. ext rnal_c nne onte afrarre
portion; %‘8 me[ﬁugg%ngél 3@%&3%8@&00% atIl AR Sef%? Ce’l”ﬁ’t gelpg

ot her tha t he external ection termnal and the frame portion of the
second suf %@alcgnﬁ t‘@“b’ﬂ&k&%ﬁoq asting|gas. sk bemngdispeased sepmsatebt al pl ate, and
al so for formng, on a bottom surface of the hole portion, a 15plurality of
protrusi ol¥9l¢hat protrude in a direction away fromthe netal plate, the
protrusions having a height |ower than a position of the second surface,

not being in el Astecondakpecbofihe ptesentvihtdntian donshastfacgring frethodrnd aleidg
di.spersed separately; etching a nmetal plate exposure portion where the

second sufrhme Qubshraf®iROIS8Eg: fobmin3eh® BYirdt QUdIYT ANALEI Q! 4 AR pR&tEresist
protrusion-like structures that are the protrusions in an inconplete state;

20spr eadi g&eﬂ% kdr%%h‘é?xg%ﬁdﬁ@%r‘hé It Bt g&goﬂoé %nﬁe&{dhs?fa; A %nbea“ ng

and curin resin rma resin ayer et chi'ng surface
to f t he se cond [ e t unt ort| e sem conduct or, el ement
el ect d?deng%tﬁ%eec(io%%c %fﬂnr"i%al? atng @%p%rggﬁ’tar"l 5@5{9&5 8R 2%F¢9Rdt he

ext er nal connec}| on ter nal, and the franme portion, and al so compl eting
the prot rtEfasao Fh?én%t%lr mn@t%ﬂt%@nemt@wm@ 2 SROGTBTton fegringar nor e,
a third aspect of the present invention is a sem conductor apparatus,

i ncl udi ngsecand phefofesighpatisubior farming rinl a segempthentiar therexédreatentneavtiont ed on

the |l ead frame substrate, the |ead frame substrate including: a netal plate
havi ng a fermital and fhademe portion of the second surface, a hole portion that does not

penetrate the metal plate; and also for forming, on a bottom surface of the hole portion, a

15 plurality of protrusions that protrude in a direction away from the metal plate, the
protrusions having a height lower than a position of the second surface, not being in
electrical conduction with a conducting wire, and being dispersed separately; etching a
metal plate exposure portion where the second surface is exposed, to thereby form the
hole portion, and protrusion-like structures that are the protrusions in an incomplete state;

20  spreading a liquid-like pre-mold resin on the hole portion, and heating and curing the
resin to form a resin layer; and etching the first surface to form the semiconductor
element mount portion, the semiconductor element electrode connection terminal to be in
electrical conduction with the external connection terminal, and the frame portion, and
also completing the protrusion-like structures as the protrusions.

25 [0015]



and' a second surface; a sem conductor elenent nount portion and a
sem conduct or 5el enent el ectrode connection termnal that are fornmed on the
first surface; an external connection term nal forned on the sécond surface
and electrically connected to the sem gonductor el ement el ectrode
connection terminal; a conducting wire that connects the sem conduct or
el enent el ect r Bughermares etthishaspeetrmfibd presaht invention srainicodnetot apparates, i nal
to each other; a resin layer forned on the netal plate; a hole portion that

i s 10 parihtlydingr akdd franichabsetond siehiissriueior eltoitnalnted ah¢halrsd does not
penetrate the netal plate; and a plurality of protrusions that are forned

on a bot tRimssitkRHE, BE 10 SR KibRAIE {RMAN RhaLT pske h%l n aﬁirtgtﬁsg.[r‘][iagé] away

fromthe netal plate, the protrusions having a hei ght a position

of the se f . i ' trical condugtion.wth the
conduct i nagl(avnf}ldsre géﬁdan B%lr&%mgﬁg gg?téll;%gllgg%tanrl%@ngIp)(?,ﬁlqnn%\%ﬁ ERIGRIUGRE G £ ¢ ame
substrate 15ar)[d t he,sem conduct or e emen% are el ec%ri cally connected to
each ot heT BRI EOOIRIAL Oy (Soaipy! that are forged ogithiyTitsh surfseppneaxérmal
invention, it is possible to arrange_external connection termnals for
connect i oiPnRFatiendcprna femmsg o1 the sesoad quiferepnd glackically epnnectaddd ther ear
surface of a lead frane substrate. Therefore, it is possible to support an
i ncr easedsemierindnctof el2fentmlentrodt somfectiors emahduohductmigavienthat fonntdter nor e,
the present invention includes a substrate.based on a |lead frame w t hout

usi ng pl athederfiebadittdr RiEmdnt R ctrdddio8h&dtRn teimihd RAHS Bt@ it oRBEHLE
reliability against thernmal stress. On the other hand, in

fabricati@pnphl 1846th Ghbeadedis BEr SRS Bﬁli&rﬁg% 551@31 % ?ol%!ﬁ%ﬂi(ﬁxzth% s breakage

or- bendi ng of a conducting wiré occur. At t wre ndi ng

por t 1an- ofes 5t B BRREERS SuBh e oo PR AR SRS RO G e 1
a1 1 o ng TBF SR BraLh HGEpl RO bR ISP OGRS DRARPRGS | 0017]
portion and protrude in a direction away from the metal plate, the protrusions having a
height lower than a position of the second surface, not being in electrical conduction with
the conducting wire, and being dispersed separately, in which the lead frame substrate
15 and the semiconductor element are electrically connected to each other by wire bonding.
[0016]
According to the present invention, it is possible to arrange external connection
terminals for connection with a printéd wiring board in an array over a whole rear surface
of a lead frame substrate. Therefore, it is possible to support an increased number of
20  terminals of a semiconductor element.
Furthermore, the present invention includes a substrate based on a lead frame
without using plated conducting wires. Therefore, it is possible to sec'ure reliability
against thermal stress.
On the other hand, in fabrication of sucﬁ a lead frame substrate, no faults such as

25  breakage or bending of a conducting wire occur. At the time of wire bonding performed



"FIGIAis a schematic cross-sectional view showi ng an exenpl ary

manuf acturing nmethod of a |l ead franme substrate according to the present
invention. FIG 1B is a schematic cross-sectional view show ng the exenplary
10 manufacturing nmethod of a |l ead frang substrate according to the present
invention. FIG 1Cis a schematic cross-sectional view show ng the exenplary
manuf act uini thejassemhlycstesf ofith¢ scmicéndator patisige sthe laver podiongpfithe tvire-hondingnt
invention. FIG 1D is a schematic cross-sectional view show ng the exenplary
manuf act u¢onngctivet thoginalfhas thege-nigla mesis fAhed tEifemae 60t shffat &y drifige present
invention. 15FIGIE is a schematic cross-sectional view show ng the

exenpl ar yeiBauf @phtitionderiRhNO Al6Hid fopadbl @iRecadRSt rate according to the
present invention. FIG 1F is a schematic cross-sectional view show ng the
exenpl ary manufacturing nethod of a | ead frame substrate according to the
present invention. FIG 2A is a schematic top view show ng an exenpl ary

- schemati ¢ Lop vi ew shonih HeRR RS TEDORIMRRS 0bst rat e according

X

a schematic top view sh (

to the present invention. FIG 3A is a schematic cross-sectional view

showi ng hi®R14 seni conduct or el ement is mounted on an exenplary | ead

frame substrate according to the present 25invention and is w re-bonded.
FIG. 1A is a schematic cross-sectional view showing an exemplary

manufacturing method of a lead frame substrate according to the present invention.
FIG. 1B is a schematic cross-sectional view showing the exemplary
10 manufacturing method of a lead frame substrate according to the present invention.
FIG. 1C is a schematic cross-sectional view showing the exemplary
manufacturing method of a lead frame substrate according to the present invention.
FIG. 1D is a schematic cross-sectional view showing the exemplary
manufacturing method of a lead frame substrate according to the present invention.
FIG. 1E is a schematic cross-sectional view showing the exemplary
manufacturing method of a lead frame substrate according to the present invention.
FIG. IF is a schematic cross-sectional view showing the exemplary
manufacturing method of a lead frame substrate according to the present invention.
FIG. 2A is a schematic top view showing an exemplary lead frame substrate
20 according to the present invention.
FIG. 2B is a schematic top view showing the exemplary lead frame substrate
according to the present invention.
FIG. 3A is a schematic cross-sectional view showing how a semiconductor
element is mounted on an exemplary lerfld frame substrate according to the present

25 invention and is wire-bonded.



‘9 FIG 3B is a schematic cross-sectional view show ng how a

sem conductor elenent is nounted on the exenplary |ead frane substrate
according to the present invention, is wre-bonded, and is transfer-nol ded.
FIG 4A is a schematic cross-sectional wew showi ng a representative exanple
of 5a lead frane substrate according to a prior art. FIG4Bis a
schemat i ¢ cr osEISe8Biionsdhematocobhovdctipnalndew ehoveing hbatd seticotaiiploe of t he

| ead frame substrate according to the prior art. BEST MODE FOR CARRYI NG OQUT

THE | NVENT Bt IO ERARH obiltks dxetplddy FaG fidmesidse6B apdding ¢ depraest i onal
views showi ng an-exenplary manufacturing nethod of a | ead franme substrate

accordi ngmt\,%etfg ?%s%i?é—ﬁgﬁdeh,néfﬁrig ﬁ%ﬂk&f@gdﬁé‘. shows a netal plate 1 that is

used for a rane. surfaces of the netal plate 1
used for a lea ne, a.first photoresist. 15pattern 2 is forned (FI 1B) .
Oroa first sor gk g ¢ Sl sRiohRR iny BiveRe et b Rl
first photoresist pattern 2 forns: a sem conductor el enent nount portion 8;
seni condwtkes %ép’@rf’é‘ Frateacserding e ad¥iedt i on terninals 9 that are terninals
for connection with sem conductor el enent el ectrodes; conducting wires 10;
and a frane porkliCoABipa schemitie tioss-prestionaloview shewing theswgpfeaeativa dxatnptem
surface in FIG 1B) of the netal plate 1, the first photoresist pattern 2
forms: exéfehebdad denreetbsterte daeeordimatosthd priopad a frame portion 12. [0019] On
the second surface of the netal plate 1, a second photoresist pattern 3 is
10 protrusions 5 on the second surface of the netal plate 1. To formthe
protrusions 5 well, the second photoresist pattern 3 is designed in the

hal ot i ng, por 1 SR RO F OB CRRRIIRG b A IV NN et with the
pr ot rltbsi OR)?)ISE’] are stripped, and consequently, at t .he time .of conpletion

FIG. 1A to FIG. IF are schematic cross-sectional views showing an exemplary
manufacturing method of a lead frame substrate according to the present invention.

FIG. 1A shows a metal plate 1 that is used for a lead frame.

On both surfaces of the metal plate 1 used for a lead frame, a first photoresist

15  pattern 2 is formed (FIG. 1B).

On a first surface (a top sﬁrface in FIG. 1B) of the metal plate 1, the first
photoresist pattern 2 forms: a semiconductor element mount portion 8; semiconductor
element electrode connection terminals 9 that are terminals for connection with
s.emiconductor element electrodes; conducting wires 10; and a framé portion 12.

20 Furthermore, on a second surface (a bottom surface in FIG. 1B) of the metal
plate 1, the first photoresist pattern 2 forms: external connection terminals 11; and a
frame portion 12.

[0019]
On the second surface of the metal plate 1, a second photoresist pattern 3 is

25 formed. The second photoresist pattern 3 forms an appropriate number of (one or more)



- 50f "'the formation of the protrusions 5 as a result of the half etching, the
protrusions 5 are lower than at |east the external connection termnals 11.
[ 0020] As the netal plate 1, any material nay be used so long as it
has etching workability, mechanical strnength, thernmal conductivity,

expansi on coefficient, and the 10like as a |lead frame. Oten used materials
i ncl ude aRTATUSIHPS poBdle waond Bitaae ekl matpimiatedt edoyrmathedratnisions Sawell,an

al | oy based on copper to which various netal elenents are added for

enhanci ngthesebemi ghatoradist patiérh 3 ik 03ddedin el followingdasdirer. MeThdt iQmit he bottom
surface by use of an etching solution such 15as an iron chloride solution’

that di ssabsi@sedtsbehdiEscfbre RbpRitioh @f hIEERRMof BERLALSEMPALLE RS 10).
The remai ning portion of thebma'?al pl at e atg ﬁle bottom portl&]%cs}ls‘@g%t't:%rﬁg hol e

portion 4id SrkdRdith¥nd YoRE ok - ugtd ' Ther ef or it 1S
preferabl e that a t Brﬂl cﬁhessoo%% %S%r gﬁl g’a%téil c&gieglulgﬁ%yma{]tgleg GhesPPi§in et al
pl ate be |efit so that fine conducti ng Wi | s, forped_ at the tine of the
secondéD et 8ﬁ€hﬁgf§ W%Wtoﬁgletp(fﬁtrg%?qs cE asrieg'éll.[ Oé'gf %‘6152]‘: eI ABRsions; SaTe he hol e
portion 4, at |eas O{}ﬁ pr ot rﬂsi_ on 5 is formed sinmultaneously. So | ong as
the prot r VS Ahag gt deasidhe pyamabicqnestionsrprioals ldhan the hei ght of the hol e
portion 4 as shown in FIG 1C, it is possible to adjust the shape of the
protrusi o080l o a cylindrical shape, a nountain-range shape or the |ike
according to the 25shape of the resist. The protrusion 5 has an exposed
netal surface tAathd metabjlatednagcinatériallthay be used so long as it has etching
workability, mechanical strength, thermal conductivity, expansion coéfﬁcient, and the
10  like as alead frame. Often used materials include an alloy based on iron-nickel
represented by a 42 alloy, and an alloy based on copper to which various metal elements
are added for enhancing mechanical strength.
[0021]
Etching is performed from the bottom surface by use of an etching solution suc;h
15 asan iron chloride solution that dissolves the metal plate, to thereby form hole portions 4
(FIG. 1C). The remaining portion of the metal plate at the bottom portion of the hole
portion 4 is finally turned into a conducting wire. Theréfore, it is preferable‘that a
thickness of approximately 10 pm to 50 um of the metal plate be left so that a fine
conducting wire is formed at the time of the second etching from the top surface side.
20 [0022]
Furthermore, in the hole portion 4, at least one protrusion 5 is formed
simultaneously. So long as the protrusion 5 is configured to be shorter than the hei ght
of the hole portion 4 as shown in FIG. 1C, it is possible to adjust the shape of the

protrusion 5 to a cylindrical shape, a mountain-range shape or the like according to the

25  shape of the resist. The protrusion 5 has an exposed metal surface that is not connected



- to other conducting wires but is electrically independent. This
characterizes the |lead frane substrate. [0023] The etched netal plate is
turned upsi de down, reversing the top and bottom 5surfaces. Then, a
liquid-like pre-nold resin 6 is injectét onto the top surface of the netal

plate (FIG 1D). [0024] The hole portion 4 is partitioned into at
'| east t wotophariconduching tiees pubis elesirisall g indepergdent k €his chaparterizes thetlead or m t he
pre-nold resin surface uniformly and flush. 10[ 0025] In addition, the

opposi t e fané adstrat. et ched (FI G 1E). Thereby, a sem conductor el enent nount
portion 8, sem conductor el enent electrode connection termnals 9, and
conduct i npogsyes 10 are formed to fabricate a | ead frame substrate 7 (FIG
1F). The top view of the lead frane substrate 7 on the sem conduct or

el ement nount retanj[tgﬁggg%!ﬂ?pﬁatg ¥s %Jgnea%\éﬁeidgwﬁl r%vgré‘%ng}ﬂee ’lt,]c%)ﬁa%g\{)iogw of the

| ead frame subs e externalF connection m PHe is shown
in F % 2B. Thus, .the ef<t ecrlrfﬁl conngicti.o termnals 11 can be arranged in an
array,” an ?‘F'sd%ﬁﬁ’rat 1478 PESDRY THoiHPeT 1YFCpT pto dfe oRsUdass uct or |
el ement. [0026] 20FI G _3A shows a cross-sectional viewin which a

sem condutett PIFEHF I D)4 i s nounted on the lead frame substrate 7 and the
two are wire-bonded. The sem conductor elenent 14 is attached to the | ead
frame subEX0R4le 7 with a die attach material 13. The sem conductor el enent

14 and the semnm conductor elenent el ectrode connection termnals 9 are
connected to edThe ldl&portioh Bhs patidondd iaso dideastEvSorfiesiby e ,grdthgion 5.

sem conductor el enent el ectrode connection termnal 9 may be

This makes it possible to form the pre-mold resin surface uniformly and flush.

10 [0025] | |

In addition, the opposite surface is etched (FIG. 1E). "fhereby, a semiconductor

element mount portion 8, semiconductor element electrode connection terminals 9, and
conducting Wires 10 are formed to fabricate a lead frame substrate 7 (FIG. 1F). ‘The top
view of the lead frame substrate‘ 7 on the semiconductor element mount portion 8 side is

15 shownin FIG 2A. The top view of the lead frame substrate 7 on the external
connection terminal 11 side is shown in FIG. 2B. Thus, the external connection
terminals 11 can be arranged in an array, and can support an increased number of pins of

the semiconductor element.
[0026]
20 . FIG. 3A shows a cross-sectional view in which a semiconductor element 14 is
- mounted on the lead frame substrate 7 and the two are wire-bonded.
The semiconductor element 14 is attached to the lead frame substrate 7 with a
die attach material 13. The semiconductor element 14 and the semiconductor element
electrode connection terminals 9 are connected to each other with gold wires 15.  As

25 required, the semiconductor element electrode connection terminal 9 may be



12 appropriately subjected to any one of nickel-gold plating, tin plating,
silver plating, nickel-palladiumgold plating, and the |ike. For wire

bondi ng, the |l ead frame substrate 7 is placed on a heat block, and a joint
‘operation is performed while heat is bapng applied. At this tinme, beneath

t he 5sem conductor el enent el ectrode connection termnal 9, the pre-nold
resin 6 isppemsately sitbjected ity arealf aicduebigoldgdatingt tih alating, shlokd miatist, r uct ur e.
Therefore, it is possible to assenble a sem conductor package w t hout

causi ng anickélrfallbdiniigeld plfdg Andthstiky, the sem conductor el enent side of
the |l ead frame substrate 7 is sealed by 10 potting. Then, the franme portion

12 is separ at edpgi e Boﬁ]ﬁi@l@le@& ﬁ%e@ﬁbsttﬁ?eT dslﬁﬁadeﬁtoﬁ am{ %lo@%%ﬁ&ﬁ (FIG

3B). For potting, for exanple, a transfer resin used

In the ca f G ducto c tar in which
the | ead ?nt% e}atﬁ‘é E (ﬁ‘&t&&%%ii é‘%ﬁ%@% M tH e8P %‘é 2\&%@ 618}6 ﬁ‘ntgﬁd on the
ext er nal conne erm tﬁ%f{l?l 15 EXAI\/PLE ﬁ)[8_1028 . Hereunder is a
descripti Eﬁﬁmﬁ?n ?1?; (ORGSO ig iR eqre-Jqld ERFI 6 BrEesnbist r at e
according to the present invention with reference to FIG |Ato FIG 1F, 20
t aki ng ana flegh stetgrmad depanoihays/g hellqye streciaref r Therefurbgt isgoesiblg tovassewble
~exanpl e. .[0029] The nmanufactured LGA had a package size of 10 nm square.
The bot t oasemiconductor package without causing a joint failure.
[0027]
Lastly, the semiconductor element side of the lead frame substrate 7 is'sealed by
10 potting. Then, the frame portion 12 is separated with a diamond blade or the like into
small pieces (FIG. 3B). For potting, for example, a transfer mold resin 16 may be used.
In the case of the BGA type, a semiconductor package is obtained in which the
lead frame substrate 7 is used with solder balls being mounted on the external connection
terminals 11.
15
EXAMPLES
[0028]
Hereunder is a description of an exemplary manufacturing method of a lead
frame substrate according to the present invention with reference to FIG. 1A to FIG. 1F,
20  taking an LGA (Land Grid Array) type lead frame substrate by way of example.
[0029]
The manufactured LGA had a package size of 10 mm square. The bottom
surface of the package had 168 external connection terminals arranged in an array.
[0030]

25 First, a metal plate 1 shown in FIG. 1 A was prepared, which was a long,



- surface of the package had 168 external connection termnals arranged in an
array. [0030] 25First, a netal plate 1 shown in FIG 1A was prepared, which
was a long, 13 band-like netal plate made of copper alloy (EFTEC64T

manuf act ured by FURUKAWA ELECTRIC CO., IBRTD) with a width of 150 mm and a

t hi ckness of 200 Jim Subsequently, on both surfaces of the netal
plate 1, bandHdkeometsl plate(norierd oopperatay Ak T ot Thypamdiotaredi A KRIGKAVRD, |,
LTD.) was coated with a roll coater so 5 as to have a thickness of 5 gm
Then, t heEDECARIGICGO eLTDYywvith prveidthadfeld 0ahm3Dd.a thickness BER00 pinhe nmetal plate 1
was pattern-exposed fromboth sides via photo nasks with desired patterns.

After that, thesaRedhenty,dntboth WaaceeyEihe BRI Wb 1 2 Jibtsrelist (OFPRAD0S 0di um

carbonate in water, and was then washed wi th water and post-baked. Thereby,
afirst p I d t I t1en wn in
FIG 1B v\%(rgltéﬁ]fr @%E%fa?yﬁg%f(??aggﬁ ﬁ(ﬁ}?éﬁ@ t Hgﬁf |V?gsstec %%%gt@@eéﬁél&ogg ? ern 2, a
pattern of a.photor.esi st r form ng, a_sem conduct or el epgent nount portion
8, sen{]co &83*%8? a&?‘%ﬁ“ﬁ%@trﬁ?@“’%ﬁﬂ’éﬁaﬂ% f%’?‘?r?’f?él?ai‘e@?t %Q) ducting wires
10, and a frane_portion 12 was fornmed on a first _ surface, 15 and noreover,
a pattern of a DR®: Hleaastaliplate ] vaspafteg-epetadfEm bethridasivimphase mapkl s 11 and
a frame portion 12 was fornmed on a second surface. Furt hernore, as

t he seconwithldesivedepatismspaifter thag teometabplatenigwps daveloped msths, 1Ypaviudomsf of a
photoresist with a diameter of 30 [un were arranged in an array with a
pitch of &dbumaibonate o Watst,aad wae tienGRash2d W 32dter and postNeXkd. t Teerbby; &t
surface of the netal plate 1 was covered with a back sheet for protection
(not  showdrsk Bhétagesfst Patfetn 2 add®Becofd bhbtestt pittdry3 Kh&wh HERIG, WBSvde! f or med on
the netal plate 1 fromthe second surface by use of an iron chloride

sol utjon. ,%r]%re by, the netal plate portion exposed fromthe first

phot oresi st pattern 2 on the second surface 25 of the netal plate 1 was
made t hi nfb%gﬂo a thickness of 301.tm (FIG 1C). The iron

As the first photoresist pattern 2, a pattern of a photoresist for forming a
semiconductor element mount portion 8, semiconductor element electrode connection
terminals 9, conducting wires 10, and a frame portion 12 was formed on a first surface,

15 and moreover, a pattern of a photoresist for forming external connection terminals 11 and
a frarr;e portion 12 was formed on a second surface.

Furthermore, as the second photoresist pattern 3 for forming protrusions 3,
patterns of a photoresist with a diameter of 30 pm were arranged in an array with a pitch
0f 0.5 mm in a non-wired portion.

20 [0032]'_

Next, the first surface of the metal plate 1 was covered with a back sheet for
protection (not shown in the figure). Then, a first etching treatment was performed on
the metal plate 1 from the second surface by use of an iron chloride solution. Thereby,
the metal plate portion exposed from the first photoresist pattern 2 on the second surface

25  of the metal plate 1 was made thinner to a thickness of 30 um (FIG. 1C). The iron



" 14 chloride solution had a specific gravity of 1.38 and a tenperature of
50C. [0033] The netal plate 1 with the etched second surface was
imrersed for five mnutes in a solution of amoni um persulfate in water at
30C and 50 g/L, to thereby coarsen theipetched surface fornmed by the first
etching treatnment (not shown in the figure). Furthernore, the netal plate 1
was i merddetidersolutipnéddd hepedifie drayity iop p S8 abd s¢emperatursof 20°Con of sodi um
hydroxide in water, to thereby strip the photoresist on the second surface
of the nefoaB3jplate 1 (not shown in the figure). [0034] 10Next, onto the
second surface of the netal plate 1 that had been formed by the first

etching treat i L JOKELABS
Shi n- Et su Chegegﬁgi m%iﬂgtrfggﬁ )ﬁltl E:%ﬁ@%%g%ﬁ%bin&g%%ﬁ?pr e- n%q %qtrﬁgé?lﬂn@é%vas
t 180C

injected.. Then..a full curing treatnmen rf on.the resin

for three™Hou ?qstl,ontog ARy pg %}%ﬁtg ‘%ng%\%f %0 ﬁ%gd@gﬁgh?rﬁ@ ﬁ%@%etnttgﬁg
resin _had good depositabjlity. No failure such as vojd S observed.

Har dl y noetgli“Fé’TSr%tg f@ﬂ@ﬂ’%&#%%mlp%fwﬁtﬁmpﬁ of, "%’é‘&ﬁﬁgagtniebns of the
surfaces of the external connection ternmnals 11 and the frane portion 12.

| n conbi nBrthsamoge; fhevaelaliMafe il twassmmtegzassin arpvedetprmanedpitripner basgdontar eat ed f or
approximately three mnutes in an al kaline solution of potassium

per mangansdtletianofisadiem lfysotdds inuwatzf) totherabygaipathe padtodBist bn thesseckhndn

hydr oxi de at 20g/L) at 60C. [0035] Next, after renoval of the back

sheet on' &lifuct bf Gk nsdidifprae 1 Ghotishewieh &e e 1, a second etchi ng treat nent
was perfornmed on the netal plate 1 fromthe first surface with an iron

chl ori de @P%l on to dissolve and renove the netal plate portions exposed
from 25th iTst photoresist pattern 2. Thereby, a sem conductor el enent

U O 100 Bl L SO S LGS SRR O B e
first .etching treatment, a thermosetting resin (SMC-3 76KF1 manufactured by Shin-Etsu
Chemical Co., Ltd.) corresponding to the pre-mold resin 6 was injected. Then, a full
curing treatment was performed on the resin at 180°C for three hours, to .thereby forma
pre-mold layer.

15 The thermosetting resin had good depositability. No failure such as voids was
observed. Hardly no thermosetting resin was left on the unetched portions of the
surfaces of the external connection terminals 11 and the frame portion 12. In
combination with washing its surfaces, the metal plate 1 was treated for approximately
three minutes in an alkaline solution of potassium permanganate in water (potassium

20  permanganate at 40g/L + sodium hydroxide at 20g/L) at 60°C.

[0035] |
Next, after removal of the back sheet on the first émface of the metal plate 1, a
' second etching treatment was performed on the metal plate 1 from the first surface with
an iron chloride solution to dissolve and remove the metal plate portions exposed from

25  the first photoresist pattern 2.  Thereby, a semiconductor element mount portion 8,



Each external connection term nal 11 extends fromits correspondi ng
sem conduct or el enent el ectrode connection termnal 9. Al though not shown
inthe 5 figure, it is preferable that a back sheet or the |ike be adhered
to the second surface at the tinme of the second etching treatnment so as to
prevent unnecessary etching on the bottom surface. [0036]
Subsequentemjicondnetof elemienptiettmde sbmtectian teeminals freohietihi MetesI0[ draicBe of t he
netal plate 101 was stripped to obtain a desired LGA-type |lead frane
subst r at eframé porGoh R wer® @dkled (FIG. 1IENext, after stripping of the resist, the
exposed portions of the netal surface were subjected to electrolytic

ni ckel - gol d pl atdcRA%xternal tion tEARinA1 :hi of 5 pm and the
gold had a thi ckr?es}s( eg%a SonneSrlr?rt n%@@l ?ﬁ%ﬁﬂf&%ﬁh&c@f%ﬁdﬁ%oo%]

Substrat oo iEeF agﬁﬁgt'éﬁ%‘mr RS, "RURS G b B ana
Fur thel moie G OBl o ﬁﬂee?er"‘ém?ea S e RdbTedip Brsiend sweer 2 e

W r e- bond the eI ectrodes of the sem conductor elenent 14 to the

sem conduénepf Brseeond etqhing treptmentcnns ta proventemnéceaiasy etchifkGnakg bottdeat i ng
tenperature for the wire bondi ng was 200C. The pull strength of the gold
wi res 15 sumfathe sem conductor el ement el ectrode connection termnal 9 side
was neasured to be 9g or greater. Thus, a favorable connection was

obt ai ned.[0R%¢]0039] 16 After that, as shown in FIG 3B, the area including
t he sem conductor el enent 14 and the seni conductor el enent el ectrode

connect on t e 1iglucliyds: £AAIMAGESADkAE 0D cANG AL Bl pRL LG e cur

into smaller pieces to dbtain sem co L or pac ages usi ng
I ead fff a@wﬁygﬁbﬁé’g fo og'tauliS a desired LGA-type lead frame substrate 7 (FIG. 1F).

[0037]

Next, after stripping of the resist, the exposed portions of the metal surface were

subjected to electrolytic nickel-gold plating.
The nickel had a thickness of 5 um, and the gold had a thickness of 0.1 um (not
15  shown in the figure).
[0038]

Subsequeritly,' the semiconductor element 14 was mounted on the lead frame
substrate 7 by use of a die attach material 13, and was left to sfand at 150°C for one hour.
Thereby, the die attach material 13 was cured. Furthermore, gold wires 15 with a

20  diameter of.30 um were used to wire-bond the electrodes of the semiconductor element
14 to the semiconductor element electrode connection terminals 9 (FIG. 3A). Heating
temperature for the wire bonding‘was 200°C. The pull strength of the gold wires 15 on
the semiconductor element electrode connection terminal 9 side was measured to be 9¢g

or greater. Thus, a favorable connection was obtained.

25 [0039]



+ | NDUSTRI AL APPLI CABI LI TY [ 0040] By use of the manufacturing nethod of
a lead frane substrate according to the present invention, it is possible
to obtain a lead frame substrate in which failures at the 10 tinme of

manuf acture and failures at the tinme ofigassenbly of a sem conductor package
are reduced, and reliability against thermal stress is increased. The
present i nvent i4fer thatagpshona @g’b@&&ﬁhqmamluﬁmg fhplsemziondyrdaicdgrerubst r at e
for which a | ead-franme-type seni conductor package is not yet avail able.
15DESCRI PiA N thE scihieoiriteERENGenSY VB & {dd@édtion terminals 9 wastiansfet-alolddat e 2:
first photoresist pattern 3: second photoresist pattern (for

f or mat i onTigdh, MHeGhEtHISHINR)1 ikt b ﬁna@értﬁlé&s% otREiR sk RoRBudor f4: Ea%g' d resin

7. lead frame substrate 8: sem conductor elenent mount porti‘on

sem condughQr e SR pAbRFHLACSRANASCt I on terminal 17
5
INDUSTRIAL APPLICABILITY
[0040]
By use of the manufacturing method of a lead frame substrate according to the -

present invention, it is possible to obtain a lead frame substrate in which failures at the

10 time of manufacture and failures at the time of assembly of a semiconductor package are
reduced, and reliability against thermal stress is increased. The present invention is
applied especially to a multiple-pin package substrate for which a lead-frame-type

semiconductor package is not yet available.

1-5 DESCRIPTION OF THE REFERENCE SYMBOLS
[0041]
1: metal plate
2: first photoresist pattern
3: sécond photoresist pattern (for formation of protrusion)
20 " 4:hole portion
5: protrusion
6: pre-mold resin
7: lead frame substrate
8: semiconductor element mount portion

25 9: semiconductor element electrode connection terminal



10: "conducting wire 11: external connection termnal 12: frame portion 13:
die attach material 14: sem conductor elenent 15: gold wire 16: transfer
nold resin 17: el ectrodeposited polyimde layer 18 CLAIMS 1. A |lead frane
substrate, conprising: a netal plate having a first surface and a second
surface; 5a sem conductor elenent nount portion and a sem conductor el enent
el ectrode connet®icoRdYcENEWiIE® that are forned on the first surface;
an external connection termnal formed on the second surface and
el ectrical |y cobhextesmhl conrtiehgorsenmiomahduct or el enent el ect rode connecti on
term nal ; - a conducting wire that connects the sem conduct or
el enent el ectroge E@lﬁﬁm{ibﬂ)n 10 term nal and the external connection
termnal to each other; a resin |ayer forned on the netal plate;

13: die attach material

5 14: semiconductor element
15: gold wire
16: transfer mold resin

17: electrodeposited polyimide layer



"a hole portion that is partly formed in the second surface of the netal

pl ate and does not penetrate the netal plate; and a plurality of
protrusions that are formed on a bottom surface of the hole portion 15 and
protrude in a direction away fromthe itgtal plate, the protrusions having a
hei ght | ower than a position of the second surface, not being in electrical
conduction with the conducting wire, CekAiMBei ng di spersed separately. 2. A
manuf acturing nmethod of a | ead frame substrate conprising: 20form ng, on a
first surface of a netal plate, a first photoresist pattern for formng a
sem conductor el enment nount portion, a sem conductor el enent el ectrode

connecti on, ternj\m@Id,ﬁmlms&gt@,r@n@fsﬁjg@n, and also for formng, on a second
surface of the netal plate, an external connection termnal and a frane

tion; f i i rmng, in a region
g?LeLOPhanO{HLqgg§§§ggﬁggwggﬁﬁg§F§gﬁ&?g@%%géﬁng%%f%%é frgnelportioglof t he
f , hol 1 19 that .d { . trate th t al | at e,
and ai%so for 1ot Rengo Ry cleBRpL AUt R R AR R 5h FEmsAL ol e Al |1y

of protrusions that protrude_in a direction away fromthe netal plate, the
pr ot r usi ofEREHAgTanAENefAre fasmed opfbgmiizst BECE on of the second surface,

not being in electrical conduction with a conducting wire, and bei ng

di sper sed separait edtsrnalRenneriting termingst] dornpidaincthe xqvosd sefmerand electatrally t he
second surface is exposed, to thereby formthe hole portion, and

pr ot r usi Oternekied &4 the Gératceadidiatelanent theetrpdoionusdtivageintingld | nconpl et e st at e;
spreading a liquid-like pre-nold resin on the hole portion, and heating and

curing the resifcdddub@igvite RS bohretKehe sedllBorHehs BieRnt d6ctddethniddlibRce to
formthe sem conductor el enent nount portion, the sem conductor el enent

el ect {pde CONNPGL] @Y ek BRI Dalnel Qi MaPleGk] hFal conduction with the
1 O an efTr

external connec n termnal, ame portron, and also conpleting

;Bga%?hgustgn-%'fegﬁlr}égﬂsrrtfgltrﬁjerdeo%tﬁesrr}ettlﬁp?artg;t rusi ons. 153. A sem conduct or

a hole portion that is partly formed in the second surface of the metal plate and
does not penetrate the metal plate; and
a plurality of protrusions that are formed on a bottom surface of the hole portion
15  and protrude in a direction away from the metal plate, the protrusions having a hefght
lower than a: position of the second surface, not being in electrical conduction with the

conducting wire, and being dispersed separately.

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

20 | forming, on a first surface of a metal plate, a first photoresist pattern for forming
a semiconductor element mount portion, a semiconductor element electrode connection
terminal, and a frame portion, and also for forming, on a second surface of the metal
plate, an external connection terminal and a frame portion;

forming a second photoresist'pattern for forming, in a fegiori other than the .

25  external connection terminal and the frame portion of the second surface, a hole portion



. a lead frane substrate and a seniconductor el ement nounted on the | ead
frame substrate, the lead frane substrate conprising: a netal plate having
a first surface and a second surface; 20a sem conductor el enent nount _
portion and a sem conductor el enent el @gtrode connection termnal that are
formed on the first surface; an external connection termnal formed on the
second suthehdeesantipesictaterthe mietay platm ard tled fardotringsema baottmn strfaceeif dment

el ectrode connection termnal; a conducting wire that connects the

sem condubtleposioane pluraiteof prdesidhs hanpotiudind £ditdcish anag flohethexiesinal
connection termnal to each other; 20 a resin layer formed on the netal

pl at e; Flate, the proﬁl%i&]ﬁ'lﬁvﬁl‘gratﬂe?%lt 18R thah epgéstltllc}ﬁ gﬂﬁé@&oh@ Fﬁrngé sgftond

e
surface of the netal plate and es not penetrate the neta ate; and a

[ ' f d . b f f t.h hol
o al1 Yol B ALEAEL sl 05, LOLTRDE BALATAULIG SR Lhe > ol e

protrusi ons havi a _height |ower than.a sitjon of the second surface,
not being in el %tglg‘flg Eﬂet%@i?}68¥ﬁoéwq£%°q ﬁ' er@éﬂ‘ﬁi??&?‘?%ﬁ“%‘:?éﬁex&ﬁﬁdb@ ng
di spersed separately, wherein the | ead frane substrate and the
sem conduicEbydpniisthols poripe.and ipsefrusionclikmunicaes thatege thearpfausiong inkn e

bondi ng. 10
incomplete state;

spreading a liquid-like pre-mold resin on the hole portion, aﬁd heating and
curing the resin to form a resin layer; and
10 etching the first surface to form the semiconductor element mount portion, the
semiconductor element electrode connection terminal to be in electrical conduction with
the external connection terminal, and the frame portiori, and also completing the

protrusion-like structures as the protrusions.

15 3. A semiconductor apparatus, éomprising:
a lead frame substrate and a semiconductor element mounted on the lead frame
substrate,
the lead frame substrate c;)mprising:
“ametal plate having a first surface and a second surface;
20 a semiconductor element mount portion and a semiconductor element
electrode connection terminal that are formed on the first surface;
an external connection terminal formed on the second surface and
electrically connected to the SeI;JJ_{CODdUCtOI element electrode connection terminal;
a conducting wire that connects the semiconductor element electrode

25  connection terminal and the external connection terminal to each other;



10

20

aresin layer formed on the metal plate; |

a hole portien that is partly formed in the second surface of the metal
plate and does not penetrate the metal plate; and

a plurality of protrusions that are formed on a bottom surface of the
hole portion and protrude in a direction away from the metal plate, the protrusions having
eheight lower than a position of the second surface, not being in electrical conduction
with the conducting wire, and being disi)ersed separately, wherein

the lead frame substrate and the semiconductor element are electrically

connected to each other by wire bonding.



