DESCRI PTI ON LEAD FRAME SUBSTRATE AND METHOD OF MANUFACTURI NG THE SAME
TECHNI CAL FI ELD [ 0001] The present invention relates to a

sem conduct or package substrate which nounts a sem conductor el enment, and
nore particularly, to a |ead frame substrate and a nethod of nmanufacturing

t he. sane.

This application clains priority to and the benefits of

Japanese Patent Application No. 2008-254311 filed on Septenber 30, 2008,
t he di sclosure of which is incorporatea herein by reference. BACKGROUND ART

[ 0002]

I n sem conduct or packages using a |lead franme represented by a

quad fl at package (QFP), outer IppdsgtporTponnection with a printed circuit
board are di sposed on side surfaces of the sem conductor package.

Such a lead frame is allowed to obtain a sem conductor el enent nounting

secti on,

i nner

| eads acting as sections for connection with sem conductor

el ement el E&tlp doled MBut UiB § ERAS, E aid DaM BUTED Df Odhdl sedt FarC TURINgGt hem by
form ng desired photoresist patterns on both surfaces of a netal plate and
etching the both surfaces of the WEtfalS4pMdte. Further, these sections can
be obtai ned by punching using a press in addition to the etching nethod.

TECHNICAL FIELD
[0001]

The present invention relates to a semiconductor package

substrate which mounts a semiconductor element, and more

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

the same.

This application claims priority to and the benefits of Japanese

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

disclosure of which is incorporated herein by reference.

BACKGROUND ART
[0002]

In semiconductor packages using a lead frame represented by a

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

circuit board are disposed on side surfaces of the semiconductor

package.

Such a lead frame is allowed to obtain a semiconductor element

mounting section, inner leads acting as sections for connection with

semiconductor element electrodes, outer leads, and an outer frame

section fixing them by forming desired photoresist patterns on both

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

plate.

Further, these sections can be obtained by punching using a

press in addition to the etching method.



2 In an assenbly process of the sem conductor package, the

sem conduct or elenent is die-bonded onto the sem conductor el enent nounting
section, and then the el ectrodes of the sem conductor elenent are
electrically connected with the inner |eads using, for instance, gold
wires. Afterwards, the surroundi ngs of 2t he sem conductor el enent including

the inner | eadg,a ated with resin, and fhe outer_ frane section
is cut off. Iff%eégsgggé;g%ﬁep&?%srs ICégc@earsé:%’é‘rﬁn.&‘fcd%:s}’mkage= they this
way, the t: i t Lde rfaces are limted to a range

from 2005?%1%%&%?%? ?!néggiﬁ)ggﬁgd&g g:grzlgkgfmg ol gﬁwqqrﬁhﬁ%’% P& itewpoi nt

of a progﬁﬁﬁitmg%@iclﬂdmg Aid Y aheEi28tba8s dfO0% emiconducdd}l EREEN: years,
as the nunber of el ectrodes of the sem conductor e emanIt1 I ncreases, a | ead

frame types sésteondie iconnpackage thavng newtieh dsaads ;0¥ o816 S d aaAS

t hereof does not have a term nal nunber corresponding to the el ectrode
nunber. Somes.extiditpalvachnnett i onrrbendingd sodfthef @ent¥amdheod daklearid
array (BOA) type or a land grid array (LGA) type for connection with a
print ed Gisieding gbar thnarelals) aved vy paubanidcentuct oesipackadehdi spased in
an array.formon a bottom surface of a package substrate. The substrates
used forfrtaﬁé%éeE)H@R‘a’gse%ma?gf-geﬁ%ﬁﬁFP‘“ySf’ééfnﬁh@LmeT@fﬂ@adsiﬂrle twltes t hrough a

gl ass epoxy smy%te havi ng copper bonded on both surfaces thereof, bring
a wall of eac into conduction by neans of plating, and formterm nals

for connectio ' el,ectrodes of, the sem.condyctor el enent on one of
the surfaces grﬁl\émt%%t%al !hceor?ﬁlg%i ﬁS%df e&ﬁpﬂéFg QP r g 84T FHA2SET &°f or m on
the othefrswd ages fronl OBV ES , : f ) f the substrates
requires g}ﬁcorrpl i cgtalggeprrgcess as(l)r m%qqq%é}g?gﬁh?g{#gggt%, ggﬁdogr%ﬂ‘ﬂeégl ow
reliabi lihy Semanedyiteqydiat!gag froarBsinPss RaGKa9e, i plating is
used to 3 connect interlf:onnecti (?];15 W t?}li)gn theﬁls(ubstpg%‘ggﬁ?%%&'

For this reasdfif0d4}BGA type sem conduct or package structure using a | ead
frame, in which a process of etching the lead frame fromboth surfaces is

used, is discloseteqdt efeabocuaenttht) . number of electrodes of the
semiconductor element increases, a lead frame type semiconductor
package having outer leads on side surfaces thereof does not have a
terminal number corresponding to the electrode number. Some
external connection terminals of, for example, a ball grid array (BGA)
type or a land grid array (LGA) type for connection with a printed
circuit board are replaced by a semiconductor package disposed in an
array form on a bottom surface of a package substrate. The substrates
used for these packages 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 form on the other surface.
However, the manufacturing of the substrates requires a
complicated process as well as a high cost, and provides low reliability

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



[ 0006] In this structure, connection termnals for sem conduct or

el ement el ectrode are forned on one surface and external connection
termnals are forned in an array formon the other surface by changing two
phot oresi st patterns and etching the patterns at the sane tine or by
etching one of the photoresist patterns, form ng an el ectrodeposited
polyi m de | ayer, or coating a pre-nold resin on the etched surface, and then
et chi ng SHE G HBL S PHATGd Ee &t Wb imethe SPB@WFePat ent Docunment 1: Japanese
Pat ent No. 363@?%% DI SCLOSURE OF | NVENTI ON Problemto be Sol ved by the

I nvention [00 }GS. 5A and 5B are cross-sectional views show ng t he

related art. . In BGA t | d fr , en _t he nunber . of .externa
connecti on tegﬁ¥n5]§ ii%“?ﬁc?eéggé,%gﬁ Fﬁ éﬁggﬁﬁéé ¥6ﬁ“%ﬁ “ t?ﬁ%ug?de of

each senjcopdugtoy rehenent, _af'hqggaﬁggoggpﬂ%@é&@li&grmenﬁéadlfé?a&xé #,6pot hened.

Since this I'nterconnection is | ( alf-etchfng a netal plate, it has
a narr owoahdiif} rase yved h:sad, as ik osbiucknass: JHUSmehle )i nterconnection is

broken or bent in processes following the etching, so'that the yield is
greatly reduc¢do0opD009]

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

[0007]

Patent Document 1: Japanese Patent No. 3642911

DISCLOSURE OF INVENTION
Problem to be Solved by the Invention

[0008]

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

In a BGA type lead frame, when the number of external
connection terminals 111 increases, an interconnection 110 on the side
of each semiconductor element electrode connection terminal 109 is
fengthened. 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 processes following the
etching, so that the yield is greatly reduced.

[0609]



4 It is disclosed in Patent Docunent 1 that, first, half-etching is
performed only on the side of the external connection termnals ill, an

el ectrodeposited polyimde |ayer 117 is forned on the etched surface, and
the side of the sem conductor el enent el ectrode connection termnals 109 is
formed by etching. Thereby, although the fine interconnections 110 are thin
films, the fine interconnections 110 are supported by the polyimde | ayer
117, so that tlhdsi atselcorhent P orstaPecpreudnt ethadtr dimsheibngf tokiarny o bent
when the lead frane is nanutactured. [ 0010 ~ However, when the

seni condRfdt @fméﬂe@rlélm opdhgplideedt dre ehteinedd oardi sultsrmanal shalvi.ngo t hi s
structur t hen t he enlconguctor el ement el ectrodes are connected with

the con EFPI rc‘jiletpé’rsllﬁer‘i]apg Hiooidsy 14y ¢7e Lhdnd ﬁ‘bfmﬁdmﬁ”flé heotpitded merfasece i s

t | h t 10 [ 1 |
Dort ol ARG, o e e s Th netem s Heri Eerﬁ%%%%gla i s
k 0 | h t d
patent - DSLTHEA 705, ot me o, NG cleribTa PUEPRErayEf B0t ti ng
a pre- mhe fe@in ckfeqd o0k, d bRiLIrBGLL, Og?aocfﬁ'xéel%:pl%()\ﬂx{gc(ii?oﬁsa)ﬁro L9, al so

taken into consideration. According to this counterneasure, It i's expected

to be alhgpoetayeiydtideopy bl @M éh 1hgndioneh {@th 411 88 4O nSQEE o5t SFY -
However, it can never be said that this counterneasure is a satisfactory

techn|qq&e?haunbaﬁnnnfdﬂnhglsbmﬂaﬁhabrtmenhohbbwns&hhel@aﬁHQkaﬁﬁ:eﬂilre|y
avoi ded. Further, it is very difficult to adjust a coated anount of the

pre- nnldnammﬁmﬁu%@h t he coated anpbunt becones excessive, there is a
possibility of causing a problemthat the resin layer is forned even on the
external connéB¥iBh termnals ill and

However, when the semiconductor element is mounted on the
lead frame substrate having this structure, and then the semiconductor
element elecirodes are connected with the 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.

[0011]

Meanwhile, although not disclosed in Patent Document 1, a
countermeasure of thickening a resin layer by potting a pre-mold resin
instead of the electrodeposited polyimide layer is also taken into
consideration. According to this countermeasure, it is expected to be
able to avoid the problem with bonding failures to some extent.

However, it can never be said that this countermeasure is a
satisfactory technique. The reason for this is that the holiow state
cannot be entirely avoided. Further, it is very difficult to adjust a
coated amount of the pre-mold resin. When the coated amount
becomes excessive, there is a possibility of causing a problem that the
resin layer is formed even on the external connection terminals 111 and

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



thus a renoval process is required.In addition, since the pre-nold 5 resin
is generally a thernosetting epoxy resin, the shrinkage is inevitable in
the curing process, and there is another possibility of causing probl ens
that it is inpossible to ensure adhesion to the netal surface after
etching, and that peeling is caused b@ heating in the assenbly process, or
that it is inpossible to ensure reliability of a tenperature cycle test.
[0012] resin IsThgenpgtasbnt ai nhemmpoetthag beernynadeinn thicevshofinkhge is
above-descri bed cjrcunstances, and an object of the invention is to provide
a | ead fIRENEaHsiy Ahe aWdNE PEP RO ofLAaHifTEct Urdty heknep essibilicapabl e of
coping well .with ? i ncrease in. the nggber of el ectrodes of a sem conduct or
el ement S o4 cﬁrﬁg FEGH A iLalsi ITPYSSIRNE t9eFRENTR AGIRBIUT A tihei MG tahd
assenbl i ng.of sem conduct or. package i.n an easy and, st abl e manner,. Means
for Sol v%‘“‘%ga‘i 2" rroﬁ%%%rt%ofg]d %ﬁaé%eﬂﬂlgi1rsst°aﬁ§f)‘éc?yoge?ﬂggpr‘%s@rﬁ

i nvent.i I of turi d.fr ubst.r at t he net hod
incIudi%g?bég?ﬁrﬁgnggﬁho?gﬁggg?? %%ﬁ?ﬂ%%ségﬂ?égn?ggg% 2§h§%§§ﬁ¥c%§§hctor

el ement (BRUREANGS&FLNI0f @N Whi ch a sem conductor el ement is nounted,

sem conductor el enment el ectrode connection term nals for connection with

el ectrodes of [ote2sem conductor elenent, and a first outer franme section on
a first surface of a netal plate; formng a photoresist pattern to form
each of exteritdle cprarectti omsteartndmallss absesonshadet ein f ndew sect itdr, and
grooves in at least a part of the second outer frame section on a second
sur f ace abpvehéesrsilgd pliacemsseeténgandnen ab bjdt ef etposingnsent iorp in
which the nefal plate of the second surface is exposed, to form hol es that
do not PAS¥IdhRdERH ft @ cnBt i trpicated expsshag depenshreivding sbvssmes t hat

run froman jnside to an Qutside of the second outer frane section; coatin
2 pr e norAP ISt hCBRITR AV HI e hATy T HE AP GOVEE AR ek F1iG HIREDPBANDl d
resin u I: re i a - ress .t or-ma resin layer.. and
ctohi ng YL PAETEHE kS pEATAIRE BUERCshBabIIM o ARt RerBtRibag

sect i onm, dfifa 8 Bl 69 NEe LA - Bl IBNERT, £heg &P&ﬁl&@&%‘?ﬁﬁé% EN DRl <y
electrically connected wth the external connection termnals, and’ t he
first ouwhersthpbMmagecdi on. __

Means for Solving the Problem

[0013]

A first aspect of the present invention is a method of
manufacturing a lead frame substrate, the method including: forming a
photoresist pattern to form each of a semiconductor element mounting
section on which a semiconductor element is mounted, semiconductor
element electrode connection terminals for connection with electrodes
of the semiconductor element, and a first outer frame section on a first
surface of a metal plate; forming a photoresist pattern to form each of
external connection terminals, a second outer frame section, and
grooves in at least a part of the second outer frame section on a second
surface of the metal plate; etching a metal plate exposing section, in
which the metal plate of the second surface is exposed, to form holes

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



[ 0014] A second aspect of the present invention is a nethod, wherein, after
the holes and the grooves are fornmed in the netal plate exposing section of
the second surface, the etched second surface is roughened. [0015]

A third aspect of the present inventign is a lead frame substrate
including: a netal plate having first and second surfaces; a sem conductor
el ement unting section forned on the first surface and configured to
nount a | TSN HiRER G0 BIERBHC; 28 SteBHU0E LB Sacement ubiteEratoRiseebimmect i on

termnals, formed on t first surface, for connection w el ectrpdes of
the seni COHABRLLPT SITBREREESE Pr e BOISY ARHANS SECPTEh F08 MEFIORE tRE f i1 st
surface; er;nal nnegtion term nal.s _formged.,on the second surface and
eIectric%ﬁ%%ugghﬁgﬁgeanakfanﬁgug%ﬁ#%%ﬁd%d@%ﬁ*ﬁ#%ﬁ%ﬁfSgpe??PBda Ehhecti on

term nal I%gre?r;e%ﬁai &clhﬂgrthfeogiqgg sP?fath‘et(§Gfﬁprﬁdﬂ?é”sfe%?bnﬁug?gmpgﬁe@léh?r frame

section f on the Second surtface and integrally fornme he first

outer fragRnsecd | Qi 0aves skafiteddud @t dieasin@ NI Rfe aoff&9fnt he
second surface and running froman inside to an outside of the second outer

frame seetindnalsaakcholaslyf osrdewd With shdexodride sacandosyefacealsii|l|ed
with the resin |ayer, and configured not to pass through the netal plate.
[0016] Addunt Himspedtr dfamkesqriesent invention is a lead frame 7
substrate, wherein the hol es have roughened surfaces. Effect of the

| nvention [001PP14]

A second aspect of the present invention is a method, wherein,
after the holes and the grooves are formed in the metal plate exposing
section of the second surface, the etched second surface is roughened.

[0015]

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

[0016]

A fourth aspect of the present invention is a lead frame



According to the present invention, external connection termnals for
connection with a printed circuit board can be disposed in an array formon
the entire rear surface of a lead frane substrate, and cope with an
increase in the nunber of pins of a sem conductor elenent. Further, it is
possible to ensure reliability against ’thermal stress because of a
substrate based on a |lead frane and use of no plating interconnections.
Meanwhi |seibsitegn, tvhieedeemdhriamie sshibst ravghése dremufaotsur ed, interconnecti on
failures such as broken or bent interconnections do not occur. Wen a wire
bondi ng process, i.e., a sem conductor package assenbly process, is

perfor a l r portion of each w re-bondi ng connection term nal can be
st abi | %eaha?ggﬁnﬁc‘ieé’d’%cause a pre-nold resin layer is present on the

sane pl ane as ba? ?urface of the external connection term nal. BRIEF
DESCRI PTI ON G£ ! DRAW NGS [ 0018] FIG IAis a cross-sectional

vi ew showi ng %‘cce&%gg{;e Qf gi?é‘flt,ﬁ;&%‘éeﬁ{ qﬁ@-%ﬁ%ﬁ‘ff i &&e@n%?a%ofnrﬁ%g‘?iosfgbfgrgt €

according to an enb ment present I nventi on.

Cr 0SS- SQetinORRls M ¥ SHOY: B ANhex 3@ dofi-8u b btk efnmnufas Wi o a | ead
frame substrate according to the enbodi nent of the present 1nvention in the

process gfrohlow ferdhed tRE dliGe 2ar ELGactGof 91 Bedd FEEMSAIH ARAe, URW
showi ng an exanple of a 8 nethod of manufacturing a | ead franme substrate

accor di rgpleo whe embddcnenie dk the puesent dfnvydnti ol knsthdcphdoessr:

followi ng that of FIG 1B. FIG IDis a cross-sectional view show ng
an exanpllemghta rettber.oft namufsachier ingersureare fizlbrietysalgsinsit hauweal di ng to
t he enbodi nent of the_ present invention in the process follow ng that of

FI G | CStress becamsg ofjE spdsirade dssedert pdal Wrew shdwiss hnoadampiee of a
met hod of manufacturing a | ead franme substrate according to the enbodi nent
of the pPEYEREICARYEASion in the process following that of FIG ID.

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

connection terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1A is a cross-sectional view showing an example of a
method of manufacturing a lead frame substrate 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 1s a cross-sectional view showing an example of a



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

manuf acturing a |lead frane substrate according to the enbodi nent of the
present invention in the process following that of FIG 1E. FIG 1G
is a cross-sectional view show ng an exanple of a nethod of manufacturing a
| ead frame substrate according to the8enbodi nent of the present invention
in the process followng that of FIG IF. FIG 2Ais a top view
showi ng metlex&npfkenefhudataadnfr amge sdibstana¢ esabsondt ngctordihg esbedinent of
t he present invention, wherein the |lead frane substrate is subjected to
first etohbndiment of t§4 @re28ni snmebopnvirewhshpm egssahotlberingxampl efof a

| ead frame substrate according to the enbodi nent of the present invention,
wherein ¥He& 1Bad frame substrate is subjected to first etching. FIG 2Cis

a cross-secti %nall view taken along line B-B of FIG 2A. FIG 2Dis a
cross-secti ondll Qi dl tldk&nCEPTNgeFiiABAA-WEYY Hiqyving an exampheceisn js a

t [ ' duct or .el t ti ti ide j. | ead f
subst r atBEMELr B ng 66 EHE ERbo NEH OF EheS BRESANT Frvipgnto e
FIG 3B j [ : [ i pad; Si. ' d
frame suttrPar 8ot U S Ra B RRRRTIE RGP, BB R, Lk Tah ™

FIG 4A1g;a;eross-sectional view showi ng an exanple of a lead frane
substrate according to the enbodi nent of the present invention, wherein a

sem conduct or Fgkement ik Sa NPriMsete @enhhencW rerdONedan 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. ID.

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

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

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

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

FIG. 2D 1s a cross-sectional view taken along line A-A of FIG.

ZA.



FIG 4B is a cross-sectional view showi ng an exanple of a lead frane
substrate according to the enbodi nent of the present invention, wherein a
sem conductor elenent is encapsul ated by transfer nolding after the process
of FIG 4A FIG 5A is a crossgsectional view of a conventional

| ead frame substrate. FIG 5B I1s a cross-sectional view of a |ead
frame substrate disclosed in Patent Docunment 1. BEST MODE FOR CARRYI NG OUT
THE | NVENTI ONFI6019p is a top migw of pat HiBighn{ & i@rectemest SROUNGITE Vi ews

schematically show.n cess of manufacturing a lead fra substrate
acCor di 6ot an Cirbodh Nt 168 BEneh B8N ACE RUAE o, (hEopREpdiment of

Photoreghstr%agtgrné Zfare formed on both surfaces of a netal plate 1 (FIG
1A) use PR TRy ??éﬁ‘&'(FIG 1B). In FIGS. 1A through 1G a pattern for

a_ser conduct g1 Gehgirent, AUALLNGrSECLLNNS) GANIEELION. LALII N3hS 9 J of

sem conduct or el enment e trodes, interconnections ., and an outer frane

sectionidZqi gr4RE Medh O m%gngﬂﬁgrI§UEE@C@HRRMHBQHHEQ§1tBEa%ﬁegen@nd a
pattern for external connection termnals 11 and an outer frafe section is

fornmed oaventiower surface of the netal plate 1. Sinultaneously, to form
grooves in at |east a part of the outer franme section of the |ower surface
fromthe insi déGoudtAanas dy caopatterinpahiiety slsofiing aneughmitle ¢ Lavieado

phot oresi st pattern when etched, is forned on a groove formati on region
(not shéwnpre Juio213te accordipg tohehensmabopiracet D Hreypnetearti alvermdioe used
if it has etchability, nmechanical strength, therpmal conductivity,

coef fi cMEHFeHR dexpRhS? BhUCIAREIeRe N Kemdut gl ¢ dhen WélrpelafanWéne.

rovever o Lo kel oLlov,eprssenied by lovee, o cooer Aoy In
or the Halﬁﬁeis%b%ft}aﬁ% é’é{?&d‘?ﬁgttj&et}ggt&%b&&ﬁﬁgn}'of the present invention,
wherein a semiconductor element is encapsulated by transfer molding
after the process of FIG. 4A.
FIG. 5A is a cross-sectional view of a conventional lead frame
substrate.
FIG. 5B 1s a cross-sectional view of a lead frame substrate

disclosed in Patent Document 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0019]

FIGS. 1A through 1G are cross-sectional views schematically
showing a process of manufacturing a iead frame substrate according to
an embodiment of the present invention.

[0020]

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

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



[ 0022] The netal plate 1 is etched fromthe | ower surface thereof
using an etching solution, such as a ferric chloride solution, which

di ssolves the netal plate, and thus holes 3 are fornmed (FIG 1C). The hol es
3 may have a depth after the holes 3 are etched with a thickness of about
10 to about 50 left such that a fine literconnection can be formed when the
nmetal plate is subjected to second etching fromthe upper surface thereof,

i n orderupperaididact he thenmicnalepladt I hendrat@dttptatfer katde dflicvaldestfor med
into the interconnection. [0023] Further, grooves 4 are

si mul t arteowshyls bt raed bn mtier dasmessgraran 6f fohmedudera fowee ssefadeonf 12. As
shown in FIGS. 2A and 2B, a region where each groove 4 is forned is not
subst antthg myial phated -as Siwugtans ousl ok Tabn IHIdvgsnideat hea siechari Bl
strength, However, in the typigal outer franme _section, a.positioning hole
cal | ed éhﬁu?‘alérréri@% S GPFRad, e VEE SEGFFGUAER Mg il 1HE ¢UMd i th no
groove. A.depth _of the .11 groove 4 be set to be less than a half of

t he deptpnatg Ipnt’ hg%ﬁg o' IR EPor stgg%?‘é%s@%eB%?B%aﬁmVi Qﬁ%ﬁeéf?eﬁ”%ﬂnong li ne
B-B of Fl : ' S8+ ! Ve ong line A-A of

FI G ZAFtI e%ﬁg;g%g?ﬁ&gFl?ﬁ%mbP%b§g§ﬁgﬁg9?%%?é?s@%%%$ﬁgwﬁébhanicaI strength
of the outer fpgpgjsection is no |onger naintained. The depth of the groove
4 can be adjusted according to dinmensions of the aforenentioned fine

phot oresi st pad ehr, raadiiapPifechl., [(0@24haterial maTheeetiched jfet@lhpl ate 1
is turned upside down, and then a filmtype pre-nold resin 5 is coated on

t he uppetchabiflage mtchheiqmt afrepkat e the(iRhG cdDuciTakiyng e@dsicibandifi ng i nto
consideration, the filmtype pre-nold resin is favorable. However, a liquid
pre-nnl@xpéﬁﬁﬁﬂbfaadséhVeﬁﬁﬁfﬁééabQQeﬂwrtéesétwénfnmﬂ¢4njfwaEype may be
coated on the gegal pl ate. [0025] Next, opposite side surfaces of
the met &1°h1tdEEehdl Hededde st efr BEsdrli 9vt2 by &OPIPSE - By piregehicdp at hat t he

-nol d in j t-fl d d.t il d. (FI 1E). th
Do ol Jar kbt BBl ElShEG PR uSrE Mhwnty SO Erntdicn sdiisPomt o
groovestﬁeQH%:?Jo?ﬂﬁ}HEEEHQQEg *ﬂéﬁf%y&pi t he non-etched netal surface

a S

(the extern connection termna and the outer frane section 12
excl udi ng the[@@pgyes) can be flush with the pre-nold resin surface.
Thereby, the pre-nold resin hardly remains on the non-etched netal surface.

In the case offhtheecrwEt platpl Bt c0bies & rt 6@ HOQYRSr dudfee B e@fnRdn ot he
nelted pre-nold resin flows onto the outer frame section 12. As such, the

resin rensdtebing sohetiont enchr ame Beaeid ohldddeand vitten t Whekinel$ssd S es
equivalent to that of the resin that also remains on the outer termnals.
The thi Ekheasstadfplaie, radi huahgéss f3r ent divonte ROFpGm ). abdbe BOlgnd and
thus it is ﬂecessary to enpl oy a renoval process. )
may have a depth after the holes 3 are etched with a thickness of about
10 to about 50 left such that a fine interconnection can be formed when
the metal plate is subjected to second etching from the upper surface
thereof, in order to allow the remainder of the metal plate to be finally
formed into the interconnection.
100233
Further, grooves 4 are simultaneously formed in at least a part of
the outer frame section 12. As shown in FIGS. 2A and 2B, a region
where each groove 4 is formed is not substantially limited as long as it
does not influence the mechanical strength. However, in the typical

outer frame section, a positioning hole called a guide hole is formed,

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



12 [ 0026j Furthernore, the opposite surface is etched to formthe
sem conduct or el enent nounting section 8, the sem conductor el enent

el ectrode connection termnals 9, and the interconnections 10. Thereby, a

| ead frame substrate 7 is rranufacturegl(FIG 16). FIG 3Ais a top view of
the side of the sem conductor el enent nounting section 8 and FIG 3B is a
top view of the side of the external connection termnals. It is possible
to di spos@avtredextagr halsetondet icon themninizadls o h the deptayof ahm hakd3t o cope
with a tendency to increase the nunber of pins of the sem conductor

el ement .FJ@®02%] is a crosptgetmahyhewatadigssisaet ligwaB-B evf §iGa 28ad frame
substra’:)éjrcc\f(mfre a sem conductor, elenent 13 is nopunted and w.re-bonded. The
seni con Delserenp s9F cicdl ot e¥ & Bak%lnaﬁ%ngtiﬁafewwétféfr F&b- 284 ahll is
connecte w,th,se onduct or el enent e ode c nnect on ter s 9 by
Gold v rids 45P PERes b gt £hd! E&ma&eﬁ BB eGhangn ! Sl b Bnnect i on

ter M nal g, 1% b8 SUBI E6h o4 10 10hEKPLa g0l RLA T Age HLBPIAtING, o) ver

pl ating, or nic pal diuny go en " wre on erff or med,

the | ead; fhanpe suatiat %Cbar@ﬂ@gc%@' @Ehe%sheag bt g 1af%@9nfe§ugal}g§’e§r eglm le

bei ng heated. However, the pre-nold resin bel ow the sem con enent

el eCtl’Oqﬁuﬁ(@Iﬁ@ﬁ@;t |pgmtetr@r rglmahspl%}lls present on the sane plane, and a hol | ow
structure is not provided, so that it is possible to performassenbly

wi t hout causi ig0Béhdi ng failures. [ 0028] Finally, the side of the
sem conductor el enent is encapsul ated by transfer-nolding or potting, and
then the out erltfer afheslestdtoh plstsépar ttred dbypsider dbmst,aaok then di dfond

bl ade, so that the |lead frame substrate is forned into a small piece (FIG
4B). | n tYRE RiEs@ ol refin 513 genedyge the sinper Yaifpee @rfethmm@dpgaﬁetlhe

ext er nal nn termnal s thus the semi.conductor ckage u5| ng the
Cend 11 dRiCeuEEy of li@goﬁ@ap’n&angtl@saﬁﬂr%]cqraﬁégfatwn the Him ¢

pre-mold resin is favorable. However, a liquid pre-mold resin of a
solvent-free type or a solvent dilution type may be coated on the metal
plate.

002571

Next, opposite side surfaces of the metal plate are heated and
pressurized by a flat-bed press, so that the pre-mold resin is
melt-flowed and temporarily cured (FIG. 1E). When the pre-mold
resin is melt-flowed, an extra amount of resin flows from the grooves 4
out of the metal plate. As such, the non-etched metal surface (the
external connection terminals 11 and the outer frame section 12
excluding the grooves) can be flush with the pre-mold resin surface.
Thereby, the pre-mold resin hardly remains on the non-etched metal
surface. In the case of the metal plate where the grooves 4 are not
formed, the melted pre-mold resin flows onto the outer frame section
12.  As such, the resin remains on the outer frame section 12, and its
thickness is equivalent to that of the resin that also remains on the
outer terminals. The thickness of the resin ranges from about 20 um

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



Hereinafter, a nmethod of manufacturing a |l ead franme substrate according to
an enbodi nent of the present invention will be described with reference to
FIGS. 1A through 10 taking a land grid array (LGA) type lead frane
substrate as an exanple. [0030] A manuf actured LGA package has a
size of 10 m®2, and includes external comnhection term nals having an array
formof 168 pins on a | ower surface thereof. [0031] First, as shown
in FIG |IA a netal plate 1 (available from Furukawa El ectric Co., Ltd.,
EFTEC64T), whichl Q/(Hé‘of ormed of a copper alloy and had a width of 150 nm and
a thickness of 200 umin a long strip shape, was prepared. Next, as
shown in FIG 1BF ul&%%f%éb%@@l{%%ﬂﬂé@ﬂﬁés ﬁwbw Tokya! Bkamiksgyectcoelementd. |
OFPR4000) was coated .on both surfaces o t he tal plate | by a roII coat er
so as to halEUAhiERARSs tht sgife uCES’ﬁG OHEh e &ggoff‘r EOHSREY KrmEatsefry®tat ur e

photo mask TAUPRG 4 HOST o Haeter A P artar e adveropiast Hag el For med
Using a 1% agyieaus ,5qdl4 d&ﬂﬂ?g%@%@1&041%40%11“%{‘91@ LGRS 6l.gant nggand

post - baki ng were perforne ereb oresis I ned

as shown FI GG 2B.is a top view @?th@@%qgfeaﬁé stieaf &ﬁ{n@&mnateﬂﬂhtaﬁr N Yéhdo% blfe% s a

sem conduct or el ement” nmounting section 8, sem conductor el enment electrode
14 connect i @Bhdse e ddrialLonhtiRh GORNEAs [1onSark; fo@ﬂddﬁmo%ﬁaermﬂ‘hr%ﬁd&%?“ on
12 was formed on a first surface of the netal plate, and a pattern which
fornms ext erwahcresaneciinoier o€ pimspdlls sthicoatuut geméfame section 12, and 5-mm
w de grooves 4 forned in the outer frame section 12 at intervals of about
10 mmfromthe i[f8de outward was fornmed on a second surface of the netal
plate. As the pattern which forns the grooves 4, a dot pattern where dots
havi ng di arret er S'16f 430 shanvivey érc@mm@e@l Viewaof ar rlead fiomm atbstralpi wobreod 0. 8
nm was used. [0032] Next, the side of the first surface of the
netal pl at e%l%&éufﬁwl%?@dl oy meepediang varcneed hdbe sqmisendibwniemeThen,
first etchln erfornmed fromthe_second surfg{ge of the nmetal plate

using a fer?i @heéfﬂ g?l“d ° SHReh PEETAAG Pat BsCPneqtad Vil samippiugtog gfsasEl from
th hot tt f th f . th f d i

i ckness. GRe6IG0 bR Pt ey S SE BHr MErn e Gabr R Idalh SPUBTE Eor anged
from 80 um liegne]n?%l H&d%ggrg{%{lgﬁ cier%ﬂhsﬁg Iﬁga Ol U%B&n&j \Q@Smcskeeli guofgi {J]Iatmg,a’[m

specific gravit nper at u
platmgp, sﬁ\ er plating, or nickel-palladium- gold plating.  When wire bonding is

performed, the lead frame substrate is placed on a heat block, and is bonded while being
heated. However, the pre-mold resin below the semiconductor element electrode
connection terminals 9 is present on the same plane, and a hollow structure is not
provided, so that it is possible to perform assembly without causing bonding failures.

{00281

Finally, the side of the semiconductor element is encapsulated by transfer-
molding or potting, and then the outer frame section is separated by, for instance, a
diamond blade, so that the lead frame substrate is formed into a small piece (FIG. 4B).

In the case of the



[ 0033] The netal plate, the second surface of which was etched, was
i mersed in an aqueous ammoni um persul fate solution of 50 g/L at 30 C for 5
m nutes, and thus the etched surface fornmed by the first etching was
roughened (not shown). The netal plate was again imersed in a

predeterm ned stripping solution based3on an aqueous sodi um hydroxi de
solution, and thus the photoresist of the second surface was stripped (not
shown) . BO0B4}ype. soldmextballs fidemmbketehepnogétt ingeresi ncnfamaohabl e
from Aj i nonot o _Fi ne-Techno Co., Ltd., ABF GX-13) was coated on the second
surface ¥3rHEd by atifethyy sheectemisrpEior POjkagmdising (hs leedpbrame| y
cured by heating. unger. pressure at 120 C for 5 mnutes using a vacuum

f1 at - bed® Presdle FhaPt4E8FA- was again regularly cured at 180 C for 3 hours,
and t hus B RL nPId | ayer was formed (FIG 1E). The thernosetting
resin mag exc F infillability, and failures such as voids were not
observed. Furt[??rz,g]a_n unnecessary resin residue was extruded fromthe outer
frame section via the grooves 4 forned between press platens 6 and the

outer frame sg¢éiNaddr, EOMdiRba beaARRRu rddG L{IETMPSEl U DG o @ﬁb&r‘ﬁ?@ hardl y

| eft on the non-etched surfaces of the external” connection termnals 11 and

the out edcdordilg 38CAH @M Hadinlone¥Erthctfie sBaNi BV eRE nSWifiaeesy We!g, of ocessed
for about 3 m nutes using an aqueous al kal i ne sol uti on of potassium

per nangamither efter 60c €t ¢ POt @S sil Umi iperuEingahadleirgf 24Gngl brid aeeiyupl oydy oxi de
of 20 g/L) in order to performsurface cleaning as well. [0035]

Next, tH&pbaekdstieste Wagstrrem)\aedirf esmmphe. si de of the first surface, and

t hen t he partf[ of the nmetal plate, which were exposed fromthe photoresist
pattern by pe PRI ng second etching fromthe side of the first surface of
the netal plat

e, wer i ssol yed and renoved by a _ferric,chloride solution.
Ther eby, the s%m%ﬁﬁ 165 tﬁéﬁé’ﬁfgﬁﬁﬁ Eﬁsnﬁsé‘%ecf)ifc}rp mim{ nend dprEetriuct or
el enent _el o] t] termmnal.s 9, the interconpectjons 10, and the
out er freg{rﬁgﬁisarelc??%%8%8%#3%}1&&%&13(%?& S Fyrraky Or&t%{]ﬁaﬁté EoRR et ifon
term naljgwkl extrend (fLp+ he sem conductor el ement el ectrode connection
termnals 9. Although not shown, a back sheet may be adhered to the side of
the second surf@age] when the second etching is perforned so as to prevent

unnecessary etching from being performed on the side of the | ower surface.
[0036] Subseqiiéntt| yas tshe vwahomoRd€}. st Apakt erenal Whté he fdvSlasler fracm was

Furukawa Electric Co., Ltd., EFTEC64T), which was formed of a
copper alioy and had a width of 150 mm and a thickness of 200 pm in a
tong strip shape, was prepared.

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

As photoresist patterns, a pattern which forms a semiconductor

element mounting section &, semiconductor element electrode



16 stripped, and thus a desired lead frane type LGA substrate 7 was
obtained (FIG 10). [0037] Next, the netal surface exposed after
the stripping of the photoresist was subjected to electrolytic nickel-gold
pl ati ng. Thi cknesses of the nickel aq§+gold were 5 umand 0.1 um
respectively (not shown). [0038] Then, a sem conductor elenment 13
was nmounted on the lead frane type LGA substrate 7 according to the

enbodi memnefctidre tpmeseis 9.nnéatdoomassions a0dizedast actiemitenealectnn and
then the die attach materjal was cured at 150 C for 1 hour. Further, the
el ect r odesWeF @ akancoAbie sor fadeptibc anatalheladenpedrdnet rneybirdnt

el ectrode connectiopn termnals 9 were connected by wire bonding using gold
wires 1 Oﬁww&%ﬂar&ﬁﬁpspfw SOTHRALEI G, dapuia ﬁé%ff‘?n“gfctté%lbé&atﬁﬂde f or

t he mﬁr% bondiqg was 2004C. An gnti{e stren?th of th wi.r.es. on t he side of
the semcBHAUEIGF BEP8NEAT EPHRET die ORHETt FHRE 1R HYT d 2nAS 'EAEHed to be
9 g or rg[}ra%(i__l.ftgjo %%9%89{‘Pﬁ&‘ih&fa]e“@&t\%{cﬂwl%dfor%’@@%h a second A Fglar ds,
as shown in :

anarea i1 ncluding e sem conduct or elenment and the

seni congyctyy nelgrenkel eciy qde dﬁ@ﬂ%@ﬁ?t\m{bﬁ ¢bpinRal: WRs,60capsyl gied with
a transfer-nolding resin 16, and was cut 1nto a snmall "piece, so that a

seni conguetah Waekadetssakgn f RRakeadr§ baM® (P LEASPRSEE aheaasr gt ai ned.
I ndustrial Applicability [0040] A lead frane substrate of the

present fornwent a gritana fal .Betmmodvof ugaduf acturing the same are used to be
able to reduce failures in

[0032]

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 pm (FIG. iC). Further, the depth of each groove 4
ranged from 80 pm to 100 um. The ferric chloride solution was set to
have a specific gravity of 1.38 and a temperature of 50 °C.

[0033]

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

[0034]

Next, a film-like thermosetting resin 5 (available from

Ajinomoto Fine-Techno Co., Ltd., ABF GX-13) was coated on the

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



17 manufacture or assenbly of sem conductor packages and to obtain the
| ead frame substrate with high reliability against thermal stress, and
particularly, are applied to nulti-pin package substrates that cannot be
supported for a lead franme type sem cqnduct or package. Reference Synbols
[0041J 1: metal plate 2: photoresist ttern 3: hole 4: groove 5. pre-nold
resin 6: flat-bed press platen 7. |lead frane substrate

temporarily cured by heating under pressure at 120 °C for 5 minutes

using a vacuum flat-bed press. The resin was again regularly cured at

180 °C for 3 hours, and thus a pre-mold layer was formed (FIG. 1E).

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

[0035]

Next, the back sheet was removed from the side of the first
surface, and thén the parts of the metal plate, which were exposed from
the photoresist pattern by performing second 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 (F1G. 1F). The external connection terminals 11 extend
from the semiconductor element electrode connection terminals 9.
Although not shown, a back sheet may be adhered to the side of the
second surface when the second etching is performed so as to prevent
unnecessary etching from being performed on the side of the lower
surface.

[0036]

Subsequently, the photoresist pattern 2 of the first surface was



8: sem conductor el ement nounting section 9: sem conductor el enent

el ectrode connection termnal 10: interconnection 11. external connection
termnal 12: outer frame section 13: sem conductor elenent 14: gold wire
15: die attach material 16: transfer-rg%l ding resin 17: el ectrodeposited

polyim de layer MCSI..LP
stripped, and thus a desired lead frame type LGA substrate 7 was
obtained (FIG. 1G).
{0037]

Next, the metal surface exposed after the stripping of the
photoresist was subjected to electrolytic nickel-gold -plating.
Thicknesses of the nickel and gold were 5 um and 0.1 pm, respectively
(not shown).

[0038]

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

| [0039]

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

using the lead frame type LGA substrate was obtained.

Industrial Applicability
[0040]

A lead frame substrate of the present invention and a method of

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



18 CLAIMS A nethod of manufacturing a |l ead frane substrate, the nethod
conpri si ng: formng a photoresist pattern to formeach of a

sem conductor el ement nmounting section on which a sem conductor elenent is
nount ed, sem conductor el enent el ectrode connection termnals for
connection wth el ectrodes of the semigonductor elenment, and a first outer
frame section on a first surface of a netal plate; formng a

Phot or es ixihn 1L &GN | AskeriBIFa6H <0k i EXh RLOAIr gggggg&% Ahd € BrhaLE x@ Second

outer frame section, and grodves In at [east e second outer

frame sepdddofirOfeasseaont skithake OkeliReiMe) algdhat 8hermal str8EENLAG @
netal plate exposing section, in which the netal plate of the second

surface psriéxplased, ateoapptimdhal esulthatin gachal cpasbstrhtughit hens@t gk pl ate
exposi ng section and grooves that run froman inside to an outside of the
second ostepoftedni®rsedtddrramedopehsohiddrel gricoveadladeess than a half of a
depth of the hole; coating a pre-nold resin on the holes and the
grooves, and heating the pre-nold resin under pressure using a flat-bed
press to . forma resin |layer; and etching the first surface to form
t he seni%S%H@@FSr ¥PdReRt nounting section, the semiconductor el ement

el ectrode conqﬁﬁhi?n termnals electrically connected with the external
connection ter 'néls, and the first outer frame section. 2. The nethod
according to cl.aiml, ,werein, after the holes and the grooves are forned
in the netal &Yate exposing section of the second surface, the etched
second surface.is,sQuagbanesh b ead frame substrate conprising: a netal

pl ate having first and second surfaces;

3: hole

4: groove

5: pre-mold resin

6: flat-bed press platen

7: lead frame substrate

8: semiconductor element mounting section
9: semiconductor element electrode connection terminal
10: inferconnection

11: external connection terminal

12: outer frame section

13: semiconductor element

14: gold wire

15: die attach material

16: transfer-molding resin

17: electrodepaosited polyimide layer



a sem conductor el enment nounting section formed on the first surface and
MCSLLP 1 9 configured to nount a sem conductor elenment; jcgpiS€m conduct or
el enent el ectrode connection termnals, forned on the first surface, for
connection with electrodes of the sem conductor elenent; a first outer
frame section forned on the first surfaae; external connection
termnals formed on the second surface and electrically connected with the
sem conductor el enment el ectrode connection termnals; a resin |ayer forned
on the secoRdABIPf ace; a second outer frame section formed on the
second surface and integrally formed with the first outer frane section;
grooves formed in at least a part of a side of the second surface and

runni ng fron1an nsi t.o an.outsid t he second outer franme section; and
hol es formed on ‘Lt }?%djé%”fnuﬁ‘f dg gfﬁﬁf IZape sithsirate; I eEthad $9r e Measi n
layer, and conf 'fgﬁlﬁzgg &r}:)?l%tor(%lsq %st%em 1r P(m%heaE he. ggctazgllcogductor’e]ement mounting
section on which a semiconductor element is mounted, semiconductor element electrode
connection terminals for connection with clectrodes of the semiconductor element, and
a first outer frame section on a first surface of a metal plate;
forming a photoresist pattern to form each of external connection terminals, a
second outer frame section, and grooves in at least a part of the second outer frame
section on a second surface of the metal plate;
ctching a metal plate exposing section, in which the metal plate of the second
surface is exposed, to form holes that do not pass through the metal plate exposing
section and grooves that run from an inside to an outside of the second outer frame
section, a depth of the groove is less than a half of a depth of the hole;
coating a pre-mold resin on the holes and the grooves, and heating the pre-mold
resin under pressure using a flat-bed press to form a resin layer; and
etching the first surface to form the semiconductor element mounting section,
the semiconductor element electrode connection terminals electrically connected with

the external connection terminals, and the first cuter frame section.

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

surface 1s roughened.

3. A lead frame substrate comprising:
a metal plate having first and second surfaces;

a semiconductor element mouniing section formed on the first surface and



wherein a depth of the groove is less than a half of a depth of the hole.
4. The lead frane substrate according to claim3, wherein theMEp[§§ have

[l
roughened surf aces.

19

configured to mount a semiconductor element;

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

a first outer frame section formed on the first surface;

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

a resin layer formed on the second surface;

a second outer frame section formed on the second surface and integrally formed
with the first cuter frame section;

grooves formed in at least a part of a side of the second surface and running

from an inside to an outside of the second outer frame section; and

holes formed on the side of the second surface, filled with the resin layer, and

configured not to pass through the metal plate,

wherein a depth of the groove is less than a half of a depth of the hole.

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

roughened surfaces.



