*159 59* SUBSTRATE FOR SEM CONDUCTOR ELEMENT, METHCD
MANUFACTURI NG SUBSTRATE FOR SEM CONDUCTOR ELEMENT, AND SSEM

DEVI CE TECHNI CAL FI ELD [0001] The present invention relates to a teeliH -

i nvol ving a substrate of a 10 sem conductor package which S suitable for

nmounti ng a sem conductor el enent. | ar, the present invention
RESaREoR

relates to a substrate for a sem lenent, a met hoj‘lmwﬂmmwmmw
manufacturing a substrate for a seni conductor el emant, and or
devi ce. The present application clains priority from Japaugse
Patent Application No. 152009-075139, filed March 25, 2009, "the content of
which is i ncorMSWEF%SWIGM@E@RWTﬂ@DMZ] A

sem conduct or package using a lead franme is represented by QFP (Quad Fl at
20 Package) MANUGRACTURING SHIBSTRATE FORSEMICONDIICKARELEMENT AND ead i s

pl aced at a side surface of the sem conductor package. The outer lead is
used ®or nmaki ng a connecti onSEMIOONDUWCTORWMEVIGE substrate. According to
this lead frame, a desired photoresist pattern is formed on both surfaces
of a netallic plate. Then, an etching is perforned from both surfaces. As a
result, an inner |ead, an outer |ead, and an outer frane part are obtained.
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[0001]
The present invention relates to a technology involving a substrate of a
10  semiconductor package which is suitable for mounting a semiconductor element. In
particular, the present invention relates to a substrate for a semiconductor element, a
method for manufacturing 2 substrate for a semiconductor element, and a semiconductor
device. |
The present application claims priority from Japanese Patent Application No.
15  2009-075139, filed March 25, 2009, the content of which is indorporated herein by
reference.
BACKGROUND ART
[0002]
- A semiconductor package using a lead frame is represented by QFP (Quad Flat
20  Package). According to such a semiconductor package, an outer lead is placed at a side
surface of the semiconductor package. The outer lead is used for making a connection
with a print wiring substrate. According to this lead frame, a desired photoresist pattern
is formed on both surfaces of a metallic plate. Then, an etching is performed from both
surfaces. As aresult, an inner lead, an outer lead, and an outer frame part are obtained.

25  The inner lead and the outer lead are connecting parts between a semiconductor element



25 The inner lead and the outer |ead are connecting parts between a

sem conductor elenent 2 nounting part and a sem conductor el enent

el ectrode. The outer franme part fixes the inner lead and the outer |ead. .
[0003] In addition, other than the etching operation, the |ead frame may be
obtained by 5 performing a punching operation by a press. The seni conduct or

Kk ' bl by dye-bondi '
Cam conaHEEBISE o8 B HEU L PR 00 ngt o B STETPR PResre

electrically connect the electrode of the sem conductor elenment and the

i nner | eipmer lepdprdthe opter lggdar ea near the seni conductor el enent incl udi ng
the inner lead part is sealed by resin. Then, the outer frane part is cut.
I f neces$§®0P] a 10 bending operation is performed on the outer |ead, [0004]
In this way, according to an outer |ead provided on a side surface, with a
package size ok aidjttonybtimt thhy ti3@tehingsepszation, the deadfrans manbe ektaBod bpi ns i s
considered to be a limt fromthe standpoint of the capability of

per f 0§ M Berf@midPs phsching @sefitiovdy kpressi alhe semicominctor PAckake is assembled r ecent
years, the nunber of electrodes of the sem conductor el enent has increased,

As a T eslye-B6hdiiglh BeniconduckR ¥l eaitiicd RinifarisogLelohent heatingpartPardy pe
havi ng an” outer |ead at a side surface, the nunber of term nals has becone

| nadequatgnf ginctfliDaAd!th BTy S8 PaBbtGAklof tistefilloniihdbl dBcfias been

made to a sem conductor package suc at an external connection term nal

T o A A LGRS, B WAL AP g 08 1O
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hol'e 18n %ergc{igg gperation is performed on the outer lead, :
[0004]
In this way, according to an outer lead providéd on a side surface, with a
- package size of approxilﬁately 30 mm square, a range of 200 to 300 pins is considered to
be a limit from the standpoint of the capability of performing a process to achieve
15 miniat_urization.
[0005]
In recent years, the number of electrodes of the semiconductor element has
increased, As a result, according to a semiconductor package of a lead frame type
having an outer lead at a side surface, the number of terminals has become inadequate for
20 handling. Therefore, pattially, a substitution has been made to a semiconductor package
such that an external connection terminal with 2 print wiring substrate is positioned in an
array-form at a bottom surface of the package substrate. The type of this print wiring
substrate is a BGA (Ball Grid Array) type or an LGA (Land Grid Array) type. In

general, a substrate used in this configuration is formed by drilling a hole on a glass

25  epoxy substrate with a drill, plating the interior of the hole and achieving conductivity,



25epoxy substrate with a drill, plating the interior of the hole and

achi eving conductivity, 3 formng a termnal on, one surface to nake a
connection with an el ectrode of a sem conductor elenment, and by form ng an
external connection term nal on the other surface. Here, both surfaces of
t he gl ass epoxy substrate are clad w th copper The external connection
termnal is aligned in an array form 5[00 H;e\‘t wever, the

manuf act @Ww%&@ﬁ@é@ng%mﬁ&mﬁ-@ HrFPEe ‘V’Eh%ﬁlﬁﬁ%%detorfé steps are
conplicated, the cost becomes high. In addition, there is a decline in
reliabil sm:comdqmr@tbmant,andéadomm eytemaheammegiion teraainglom the pihgt i ng i s
used in the wiring connection within the substrate. 10[ 0007]

Ther ef or gurfatei NElefe, dottputficesiol tie ghass epoky supstrase prerdask withi copper.helHeead frane
fromboth surfaces, a sem conductor package of a BGA type using a | ead
frame is egieifal esRctitRmihalis aigEplie an BatefdrmbDocunent 1) . [ 0008]
15According to this configuration, a pattern of a photoresist at the front
and back gmmpaces is altered, and an etching process is perforned

si mul taneousty, or, after an etching is performed on one side, an .

el ectroc, oat pgﬂowe%d rn%mc i of ersé QiR O R} p’i‘oﬁléﬂﬁﬁc Bdtahaage Gbpd he

et chi ng surface ter Ing resin 1S applied, an etchlng

process i p g,ggégrggd 1 rosg;%@gs%e@g@sug{,%&@gglg gL ehy, S Rorcpapagnect i on

t er m nal onée surface,” and

form ng an ext rna nnectlon i n array,farm he ot her
surf ace. cP@@ergﬁtoa % ?W%%R@%’%‘S@%@%@?ﬁ%ﬁ sem conduct or
el enent substrate. The sem conductor el enent substrate includes a wiring
110, an @ﬁm@cﬁam%@m@eﬁuhﬁﬁateerm nal 25111, an outer frane part 112, a
polyimde resin | ayer 116, a sem conductor elenent 4°

10 [0007]

Therefore, using a step in which an etching is performed on the lead frame from
both surfaces, a semiconductor package of a BGA type using a lead frame is disclosed
(See, for example, Patent Document 1).
[0008] |
15 According to this configuration, a pattern of a photoresist at the front and back
| surfaces is altered, and an etching process is performed simultaneously, or, after an
etching is performed on one side, an.electrocoat polyimide resin layer is formed ona
front surface of the etching surface, ot, after a premolding resin is applied, an etching
process is perfonmed from another surface, thereby forming a connection terminal ofa
20  semiconductor element electrode at one surface, and forming an external connection
terminal in an array form on the other surface.
[0009]
FIGS. 11 and 12 show a conventional semiconductor element substfate. The
semiconductor element substrate includes a wiring 110, an external connection terminal

25 111, an outer frame part 112, a polyimide resin layer 116, a semiconductor clement.



mounting part 118, and a sem conductor elenent el ectrode connection
termnal 119. As shown in FIG 11 and FIG 12, according to a |ead franme of
a BGA type, when the nunber of external connection terminals 111 increases,
the length of the wiring 110 at a sem conductor el enent el ectrode
connection termnal 119 side becones l4onger. This 5 wiring 110 i s created

by performng a half etching on a nefallig plate. There is.a blemin
that themauatng pathll8, ém’(c %F@%ﬁ%%dé‘%f Sf%ﬁphés‘ﬁmadﬁ“%“eﬁﬁ?’& Ferging] E)g?belﬁsdi ng
occurs in a step after the etching, thereghby causi n extrene decline in
the vyi el ehowxom!%ﬁ Heansr FIGh 2, tagcqeding 4@ aéiagﬁl?gm&ia,ﬁ‘gﬁ Pe,vvé‘eﬂgfef etching is
performed only on a side 10 of the external connection terminal 111. An

el ect r oc eambaoifiekternid comection teyainaisd 11 incneagess therlpretb o erwgrisg A i&@@  Then, a
sem conductor el enment el ectrode connection termnal 119 side is forned by

et chi ng. ségiconduesotlelement Eliecteodeiconmeptif Gerindnad I thside becomesdonget. yiThide resin
| ayer 116, although this layer is a thin film and the fol ding and bendi ng

of the Wyihifg1 Bt islchatddibybetbfningachaleiciing on aaRtdllicplatecd Thereps &vent ed.
15[ 0011] However, when a sem conductor elenent is nounted on the

sem Condgféb@ém%ﬁaﬁ% vaRThA HeanRRNds8 drd Hith BREASQIToldilg 604 bindingadcurshen t he
sem conductor el enent el ectrode and the connection termnal 119 are

connect es]ﬁ Qifgwgﬁ%e@él]?‘?hﬁ?h%?%ﬁ‘( LaWed, ra%ﬁxye&@ dga?]ﬁehﬁtﬁ‘é)ﬂgﬁpti on termnal 119

is hollo S a emin that 20 a force of the wiring
connecti? 1ii not applied, a connection defect occurs, and the assenbly
yield is @%’ tly reduced. [0012] According to Patent Docunent 1,

Cert ai h degr ec ASGOrEINBD RRERrDSR G Bioha HALH A S peciied apyy GEy sabec fo @
ehen 18 Sf Becses] sgmregiphiorFInFL U s ntAR S ocBH PRBE PR e D he
resin contracts, and an adhesion force of the resin and the outer frane
becomes wedheetchingsurfive. c Fhen, asemisgndustereelement glecireds ¢prnegtionderigal usi ng an
abrasion. [Prior Art Docunent] 5 [Patent Docunent] [0013]
' 119 side is formed by etching,  As a result, a fine wiring 110 is supported by a
polyimide resin layer 116, although this layer is a thin film, and the folding and bending
of the wiring at the time the lead frame is manufactured is prevented,
15 [0011]
However, when a semiconductor element is mounted on the semiconductor
element substrate having the present structure, and when the semiconduc’@r element
electrode and the connection terminal 119 are connected by wire bonding, the lower
portion of the connection terminal 119 ishollow.  As a result, there is a problem in that
20 aforce of the wiring connection is not applied, a connection defect ocours, and the
assembly yield is greatly reduced.
[0012]
According to Patent Document 1, it is presumed that the problem of the bonding

defect may be prevented to a certain degree by filling in a premolding resin instead of an

25  electrocoat polyimide resin layer. However, there is a problem in that, when a



[ Pat ent Docunent 1] Japanese Pat-ent No. 3642911 DI SCLOSURE OF | NVENTI ON 10
[ Problens to be Sol ved by the Invention] [0014] An obj ect of the
present invention is to provide a sem conductor el enent substrate which can
respond to an increase in the nunber of electrodes of the sem conductor

el enment, has greater reliability, andSallows a manufacturing and an 15
assenbl i ng of the sem conductor package ilo be rformed in a stable manner.
An obj ecPrepmIdipresdladiiniorie FncBYPd TLip berderedy FisPe coPutongl B

manuf acturi ng the sem conductor el enent substrate. An qgbject of the present
i nvent i oadhesion dora¢ efth resin ard the suter Hamg beewnesdusakerthan e £ABIHAL Sol vi ng t he
Probl ens] 20[ 0015] According to a first enbodi ment of the present

i nvent i ofyrceofithetesine therdbygansthadatpésion.sem conduct or el ement substrate
includes: a step of formng a first photoresist pattern on a first surface
of a net gddrarpbaddrentlo forma slit penetrating the first surface of the
netallic plate and a second surface different fromthe first surface, to 25
connegt fpseiReRdeat or el ement nounting part, a sem conductor el enent

el ectrod 6 connection termnal, a wiring, an outer frame part, a four
corners ?6 lgre outer frame part, and a netallic chip being a part of the
netallic pq ate; a step of formng a second photoresistpattern on the second

surface of the | e | “connection termnal, the
outer frane, aﬁabﬁgoéﬁ%ﬁiﬁﬁa@?ﬁ%@?@wﬁ %ﬁ?ﬂg slit by half-5 etching to
connect the netallic chip with the four corners of the outer frame part; a
step of formng a plurality of concaved parts on the second surface of the
nmetallic plate; a step of form.n esind gyinjectingaresintothe
plurality of concaved part@&ﬁm@ﬁg%ﬁa s not enter the slit and
hardening the resin; and a step of etching the first surface of the

met all@i c%li‘rphltf:msfmbe Bolvad hy thedaveptioRk onduct or el ement el ectrode connecti on
10 terminal and the outer frame, the sem conductor el enent el ectrode
connecti §o0ldermi nal and the outer frame being electrically connected to the
sem conductor el enment nmounting part and the external connection term nal.

An object of the present invention is to provide a semiconductor element

substrate which can respond to an increase in the number of electrodes of the
semiconductor element, has greater reliability, and allows a manufacturing and an

15  assembling of the semiconductor package to be performed in a stable manner. An
object of the présent invention is also to provide a method of manufacturing the
semiconductor element substrate. An object of ;Lhe present invention is to also provide a
semiconductor device.
[Means for Solving the Problems]

20 [0015]

| According to a first embodiment of the present invention,-a manufacturing

method of a semiconductor element substrate includes: a step of forming a first
photoresist pattern on a first surface of a metallic plate, to form a slit penetrating the first
surface of the metallic plate and a second surface different from the first surface;, to

25  connect a semiconductor element mounting part, a semiconductor element electrode



{0016] According to a second enbodi nent of the present invention, a

sem conduct or 15el enent substrate includes: a netallic plate including a
first surface and a second surface different fromthe first surface; a
sem conductor el enment nounting part formed on the first surface of the
metallic plate; a connection terninal 6with a sem conductor -el enent

el ectrode fornmed on the first surface of the netallic plate; a wiring
for med onorrigetidni tegningl piveiting,@h outes famenart. & foyr semersof the Qusr FamgRahar t
formed on the netallic plate; a 20 connection chip connecting a four
corners afd 4 hetallid ¢hip beiage periof themoetallioglase:|ai ste ifmégﬁge@ngart of the
netallic plate; an external connection termnal forned on the second
surface 9ﬁotbfé€isﬁ$ﬁtﬁi’d b thelsadond sarfpdelofahd mytatifc plate cafoen apaxtesnal or med on t he
second surface of the netallic plate; and a resin layer filled into the

pl ural it YoHecGOHeAUREL BB duier fdoit] 40d h2ALIE @rstipnd fértning healinbly katbodi nent  of
the present invention, a sem conductor 7 device includes: a sem conductor

| t _ : . | . . . . ' f d
el eney %H:E?u%;rt@rc e?ﬁéer %@??%%ng t?é: foRr BbRedsIHE kUG fanid pedt; aStepf ace an

a second  surace dif irst surface; a sem conductor el enent

ti {f i : ‘;
connect | Shvmi BRI pf ettt @3 ape AifoR A bBIR AkE e

first surface,of the 5 tallic plat.e; i [ ] f-Qr Wy surface
of "t he mof BTRIAE afesday el etee R o, R B i<, o AR EParde 5 b ST A0
connection chip connecting a four corners, of the outer .fr art. and a

met al | i ¢ Tefin goesaphenter the siit agd hP-‘l%émHEfl'éﬁ Tepis ?ﬂd;ﬁ'ﬁ?p %ﬁf%@?%ﬁﬁmiilr&égﬁﬁc&t i on
termnal formed on the second surface of the netallic plate;, ,a plurality of
concaved of thetrsetallic plate and foraingdhoyamicendugies elsmentrleqiods connecidtht ;. and a
resin layer filled 10 into the plurality of concaved parts. The ‘
sen qonduetninal dad thecouterftane; thesemisdaduciorsaenens skegicods coaneationtermbnalt ed on

t he sem conductor el enent nounting part of the sem conductor el enment

subst r at gnd theeout@ trannsisking electritAlyaohndutsdig the seaticondattoyelemantanowdingo t he
sem conduct or el ement substrate, 15EFFECTS OF THE | NVENTI ON [ 0018]

part and the external connection terminal.

[0016]
According to a second embodiment of the present invention, a semicpnductor
15  element substrate includes: a metallic plate including a first surface and a second surface
different from the first surface; a semiconductor element mounting part formed on the
first surface of fﬁe metallic plate; a connection terminal wﬁh a semiconductor element
electrode formed on the first surface of the metallic plate; a wiring formed on the first
surface of the metallic plate; an outer frame part fonned on the metallic plate; a
20 cdnnection chip connecting a four corners of the outer frame part and a metallic chip
being a part of the metallic plate; an external connection terminal formed on the second
surface of the metallic plate; a plurality of concaved parts formed on the second surface
of the metallic plate; and a resin layer filled into the plurality of concaved parts.

[0017]

25 According to a second embodiment of the present invention, a semiconductor



According to the present invention, an external connection term nal may be
placed in an array formon the entire surface of the back surface of the
sem conduct or el ement substrate. The external connection termnal is used
to make a connection with 20the print wiring substrate. In this way, it is
possible to response to an increase i1y the nunber of termnals of the

sem conductor el enent. Further, according to the present invention,
a subst r dewicd igcludes: agemisandustr elemeant substrate ingludias g snefatligplate ingludingg i at ed
wiring is not used. As a result, it is possible to attain a reliability

W t h resfiest surfareand haesoatl setfscesiiffersutrfrdm thediret sunfocs rdemipondustére 25 present
i nvention, when the prinmary substrate is manufactured, defects.such as the
8 f ol di nglemest Memttinggpactifotnel on the figst darfaetof deanetallibiplatiye donnectioh a wire
bondi ng, which is an assenbling step of the sem conductor package, a slit

is provi geglinal Wehef eifoondhdt6r elérhiént RIeRtFBdcHoRded 65 tHe first sutthbeestther the
concaved part, the stress of the prenolding resin generated at the tine of

har deqi ng, .i.s; Cedin ' Fipktlansl |
or crmot i S P8 i o il ek s eI Mol IR el P8 1
Hence, agcokrd] t. | 01> PY P S -0 ' pond to an
i ncr easeﬁ%&ri])l ﬁggﬁhﬁ%‘%ﬁ&gﬁ {°§1§§§;tar‘%§’ e_ga%?#’ %ﬁ?eéoégﬁ%%%ﬁ%ﬂg?n%?%%%t , attain a
hi gh degree pf reliability..and perform.a nuf.act urin n{ assenbl i ng
of "t he SBHFEEREESRAIGA HERS dHp PRbe &t e Al Pamea il P oN o
THE DRAW NGS [ 0020], ' , ' .

connection terminal formed on the second surface of the metallic plate; a plurality of

—

concaved parts formed on the second surface of the metallic plate; and a resin layer filled
10  into the plurality of concaved parts. The semiconductor device further includes a

semiconductor element mounted on the semiconductor element mounting part of the

semiconductor element substrate, the semiconductor element being electrically connected

to the semiconductor element substrate,

15 , EFFECTS OF THE INVENTION
[0018]

According to the present invention, an external connection terminal may be
placed in an array form on the entire surface of the back surface of the semiconductor
element substrate. The external connection terminal is used to make a connection with |

20 the print wiring substrate. In this way, it is possible to response to an increase in the
number of terminals of the semiconductor element.

Further, according to the present invention, a substrate is configured such that a
lead frame is a base. Thus, a plated wiring is not used. As a result, it is possible to
attain a reliability with respect to a thermal streés. Furthermore, according to the

25  present invention, when the primary substrate is manufactured, defects such as the



FIG 1 is a schematic cross sectional diagramdescribing a step of a nethod
of 15 manufacturing a sem conductor el enent substrate according to a first
enbodi ment of the present invention. FIG 2 is a schematic cross
sectional diagram describing a step of a nethod of manufacturing a

sem conductor el enment substrate accordng to a first enbodi nent of the

present invention, 20FIG 3 .,is a schematic cyoss sectional  di agy .

descri bi fgldingsnd bepding ofihe mdring Ao RatRpcHE t AMithgtime 9 AP ReRERg WRICR e nt
substrate according to a first enbodi nent of the present invention.

FIG 4 i snassoibdingstep of thessmicondieser-nackagege slih ispravidei ngherefrepgitesr a et hod
of manufacturing a sem conductor el enent substrate according to a first
enbodi menke prentohding fepinds Ailed imthe noricaved padt, the stressofthe frepmldingresianat i ¢ cross
sectional diagram describing a step of a nethod of manufacturing a

sem condyghératedlaiiRRimeSafimtdeaing iafedosddi. ndn tis wa¥, it 8 possile prevdint de t he
present invention. FIG 6 is a schematic cross sectional diagram describing
a steg of r&ngﬁiﬂg}@siﬁft‘mﬁ;ﬂ QAT RSmahs iRtatinslbiet or el ement substrate '
accor ind’to a tirst enmpodinent of the present ‘i nvention. FIG 7 is a
parti al l g[ogfg] out planar diagram show ng a portion of a sem conductor

el enment substrate according to a first enbodi nent of the present invention.

FIG 8 is a partially cut oul planar. diaqg 1 i of a
10 serm conduet B afting b be b PRR n b IEI bR ARBUTR AR S, °; .2
resent inventiqn. FIG.9 is a sinplified, cross ,sect.ional,. di agram
8escri bi Hﬂﬂ?f%"t‘"gtﬁ?"Bfdﬁ“FPélFﬁ8%38156%%4%3;?%%%5“5% }Bgﬁdtﬁ?%?f devigce
according to.a second enbodi nent of the pres Pt ipyention. 15FIG 10 is a
si npl i fi ealizhilkeandaerfonn amanuirghaingded an Fﬁewg g6t e sergicgpdysfor package od of
manuf acturi ng a sem conduct or device according to a second enbodi nent of
t he dfesdnt staileamannsn.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]
FIG lisa schema’dé cross sectional diagram describing a step of a method of
15 manufacturing a semiconductor element substrate according to a first embodiment of the
present invention.

FIG. 2 is a schematic cross sectional diagram describing a step of a method of
manﬁfacturing a semiconductor element substrate according to a first embodiment of the
present invention.

20 FIG 3 is a schematic cross sectional diagram describing a step of a method of
| manufacturing a semiconductor element substrate according to a first embodiment of the
present invenﬁon.

FIG. 4 is a schematic cross sectional diagram describing a step of a ﬁnethod of
manufacturing a semiconductor element substrate according to a first embodiment of the

25  present invention.



FIG 11 is a sinplified cross sectional diagramdescribing a step of a
met hod of manufacturing a.conventional sem conductor el enent substrate.
20FIG 12 is a sinplified cross sectional diagramdescribing a step of a
nmet hod of manufacturing a conventional semni conductor el enent substrate.
EMBODI MENTS FOR CARRYI NG OQUT THE | NVENTI ON [0021] 10 reference to t he
di agrams, (First Enbodinent) re sche t|c C

sectional di agFK#® 1§ué§%hmmﬂﬁgmas &csan%?&a&r% RS ‘ﬁu

sen conductor el enent substrate according to a fi rst 5 errbodl man% of t he
present imarafectuging a[semicppduesoraiengit Sybsipig acqording tppdrstembediment pf't

phot oresi st pattern 2a of a photoresist is forned on an upper surface of

t he net alpkdsentphesndion. used for a lead frame. A second photoresist pattern 2b
of a photoresist is formed on a |ower surface of the netallic plate 1. 10
The first phot BI@% ish s¢ieeniatic Rroda seztiohdl eliagnme desmibirpcestef offdwmethed af | i ¢ pl ate
1 is used to form on an upper surface of the netallic plate 1, a

sem C@“dlﬁ%ﬁfacﬁirﬁg‘%%’émmﬁaﬁét&gelaﬁérﬁ s@hstrateSRObERRAY Glfkt eedtpdRAént of thet r ode
connection termnal 9, a wiring 10, an outer frane part 5 and a slit 4

(see Fig., nm‘.mgmgﬁlt 4 penetrates to the lower surface of the netallic
plate 1. wever e peripheral of the outer frane -part 5 and a netallic

chip 17 are 15p¢annegtedihip off ol GRAkr dilSahbwRY £'FrioRbt { WnibiHicRbuk  ame

part 5.
element substrate according to a first embodiment of the present invention.
FIG. 8 is a partially cut out planar diagram showing another portion of a
10  semiconductor element substrate according to a first embodiment of the present
invention.

FIG. 9 is a simplified cross sectional diagram describing a step of a method of
manufacturing a semiconductor device according to a second embodiment of the present
invention. |

15 FIG. 10 is a simplified cross sectional diagram describing another step of a

method of manufacturing a semiconductor device according to a second embodiment of

" the present invention.

FIG. 11 is a simplified cross sectional diagram describing a step of a method of
manufacturing a conventional semiconductor element substrate.
20 . FIG 12 is a simplified cross sectional diagram describing a step of a method of

manufacturing a conventional semiconductor element substrate.

EMBODIMENTS FOR CARRYING OUT THE INVENTION

[0021]

25 Hereinafter, an embodiment of the present invention is desctibed in detail with



{0023] The second photoresist pattern 2b at the |l ower surface of the
netallic plate .1l is for form ng an external connection termnal 11, outer
frame part 5, and a slit 4 at the |ower surface of the netallic plate 1
(see Fig. 6). The slit 4 penetrates to the upper 20 surface of the netallic
plate 1. However, the peripheral of tHhe outer frame part 5 and the nmetallic
chip 17 are connected in at |east the four corners of the outer frane part
5. [0024feference tonbe diagtamst al [ic plate 1, any material may be suitable as

|l ong as the material has an etching processability as a |lead frane,
mechani c {FirsBnegliithentheat conductivity, 25expansion coefficient, and the

| i ke. However, an iron-nickel type alloy represented by a 11 42 alloy is

of ten used. Al FeGSal ®l §/are scheaarie troby seztiahdl dyagaams déseribing e segadéd wi t h
various netallic elements in order to -enhance the nechanical strength is

al so of t gReihsesk miR@Rlkrin asemmd}ieﬁétor @lemehiCiibiteaté ccBRIifionErsf r om a | ower
surface of the netallic % ate using an etching |iquid which dissolves the

nmet al gl C R{bﬁ&ﬁe&goﬁ&e%ﬁﬂxﬁv [1 he etching liquid is a ferric chloride

sol ution. a concaved part 3 is forned (see FIG 3). It is
preferreng t the depth of the concaved part 3 is such that a thickness of
appr oxi 9 10 mto 50 pmis naintained sothat a fine wwring may be

forned at thetl of .t ace side.. This is
because a r emalpﬁ Fﬁ%ﬁ' ag?é?glﬁ?ﬂ?t@ﬁ‘ﬁ °5?seg %%‘? ?ﬂgf?g YREETRLE o
wiring. [0026 Next , cover. S, ma cover fi so t hat
the concdv@eedpman ‘B’W%S‘ﬁfﬁ‘f‘e Bgﬁémeé&dé‘ﬂglaﬁenleﬁseggﬂr %{eﬂ%g ©; sAﬁg?of“g]r med from
an upper surface side. As a result, the slit 4 is fornmed on%F (f r frame
part 5 (<betorsssstpatern@peéa pbmoseset isiformedsor @ Jovvea Serfaceiof thesmesallie plst 'rre part
5, a connection chip 18 is fornmed on the outer frane part 5 (see FIG 7 and
FI G 18) . Thedirstohotresisipatiérn 32 o8 theoupper swfage of thesuetallie plataul isabediterforof t he
outer frane part 5 and the netallic chip 17 of the outer frame part 5.

on an upper surface of the metallic plate 1, a semiconductor element mounting part 8, a

semiconductor element electrode connection terminal 9, a wiring 10, an outer frame part

5, and a slit 4 (see Fig. 6). The slit 4 penetrates to the lower surface of the metallic plate

1. However, the peripheral of the outer frame part 5 and a metallic chip 17 are

15  connected in at least the four corners of the outer frame part 5.
[0023]
The second photoresist pattern 2b at the lower surface of the metallic plate 1 is
for forming an external connection terminal 11, outer frame iaart 5, and a slit 4 at the
lower surface of the metallic plate 1 (see Fig. 6). The slit 4 penetrates to the upper
20  surface of the metallic plate 1. However, the peripheral of the outer frame part 5 and
the metallic chip 17 are connected in at least the four corners of the outer frame part 5.
[0024]
As the metallic plate 1, any material may be suitable as long as the material has

an etching processability as a lead frame, mechanical strength, heat conductivity,

25  expansion coefficient, and the like. However, an iron-nickel type alloy represented by a



[ 0027] Next, the upper and | ower surfaces of the netallic plate 1 processed
with an 20 etching operation are reversed. Aresin layer 6 is injected to

t he upper surface of the nmetallic plate 1 so that the resin |ayer 6 does
not enter the slit 4 (see FIG 4). The resin layer 6 includes a |liquid
prenol ding resin. [0028] 12 part 3 ig1hardened. The resin layer 6 includes
a premolding resin. Further, it is possible to prevent the resin |ayer 6

f r om peeldRnflopis oftenarved.heAltarnatelyi xcqpipar wpe allpoarithe ke addedyothevarigng er t he
upper and |l ower surfaces of the netallic plate 1 are 5 reversed and brought
back to medtattt eleidentsin peier tuerhame thé meblanied strdnigth ilalsoofien usedet ched. I n
this way, a sem conductor nounting part 8, a sem conductor el enent

el ec.trod(fo nection termnal 9, and a wiring 10 are fornmed, and thereby, a
sem conductor el enment substrate 7 is formed (see FIG5 and FIG 6), [0030]

10FIG 7 is a Eiaﬁle{c}ﬁn%q% P&P&mﬂh%a@dﬁéﬁsﬁﬁh&hﬁ‘&é‘ﬁeﬁllﬁ%&e ofusing
SuUps

seni conduct or el erent ate according to a first enbodinent of the

oS B S I, 0 e e
i . i i on. in | .
e T kst BAGRAS S5 r YT 9 SRp ARl £l GRS Bt

ext ernal t% Ssitroned i an arr

Ser conciEvEO R HBHBREP T TN 98t g sy ioa 4 Lekpp REBPIRSEBIN | on i s
cConnect od T o S oM Oec P ot viFig TEDT FOrmOh s e eggsh]
(Second Enbodi nent)
etching of the upper sutface side. This is because a remaining part of the metallic plate
10 1 finally becomes a wiring.
[0026]

Next, a covering_ is made with a cover film so that the concaved part 3 is not
penetrated. Then, an etching is performed from an upper surface side.  As a result, the
slit 4 is formed on the outer fréme part 5 (see FIG, 3). Since this slit 4 is formed on the

15 outer frame part 5, a connection chip 18 is formed on the outer frame part 5 (see FIG. 7
and FIG. 8). The connection chip 18 connects at least the four corners of the outer
frame part 5 and the metallic chip 17 of the outer frame part 5.

[0027] |

Next, the upper and lower surfaces of the metallic plate 1 processed with an

20 etching operation are reversed. A resin layer 6 is injected to the_upper. surface of the
metallic plate 1 sé that the resin layer 6 does ﬁot enter the slit 4 (see FIG. 4). The resin
layer 6 includes a liquid premolding resin.

[0028]
The slit 4 is provided in the peripheral of the outer frame part 5. As a resuit, it

25  is possible to reduce the stress generated when the resin layer 6 filled in the concaved



20Next, a second enbodi ment of the present invention is described with
respect to the diagrans. FIG 9 is a sinplified cross sectional diagram
describing a step of a nethod of manufacturing a sem conductor device
according to a second enbodi mrent of the present invention. FIG 10 is a
sinplified cross sectional diagram deggribing another step of a method of
manuf acturing a sem conductor device accordi nﬂhto a second 25 enbodi nent of
the presemt 3iinkaddriedn. Thereshdapsréincludeszoptemoliting tenis. c bupleicitiss that 13
are the sane as the conponents in the first enbodinment are referred to
usi ng t hgo&aIe o ataine teaedin tiyer 6 frbhepeekpg affftdmotie métalivplate bnponent s are
omtted. [0032] As shown in FIG 9, a sem conductor elenent 12 is nounted on
the 5 seg@mﬂductor el ement nounting part 8 of the sem conductor el enent

7

substr at sing a die attach material 14. The seni conductor element 12 is
connected to g FORAUGhObpiRh GHP [k sGTA0BPIEQANAE PR { M nal 9 wi th
a gold wire 13. necéssary, I? e sem conductor el enent el ectrode

connegtion term nal 9 i.s oce i ' - ; ' i'n

pl ati g, r%f""&#%&%ﬂ“ﬁﬁ br?ﬁﬂ%lrmrglsa?ﬁq%?eé ha zfgi%%egglr"%hg:"ga?é. E%ietl eti'\/\P‘len a

W re bondi is performed, the presept, sem con ubstrate 7 in
the for m?%ﬁlq%WF%&&eW%?ﬁg“‘#%f ’HB‘HJ%{“S(?%&?’ 3%?@%?? n%#ég%%ﬁeniéngegﬁgﬁ&%% i s perforned
whi | e heating., However, since the resjin | ayer, 6 exists thrpoughout the

bot t om p&PRRESHOBerMmizal %éﬁ*ﬂ@&ﬁ‘&&éﬁgrar 0 tmglﬂ?é?e[}yoﬂée%ﬂ?fg’f gﬁm(eg ni nal

9, and a void structure is not applied, it is possible to perform an
assenbl i sybswiateibigtformeddsrerFlkgS &n‘ggm‘a&-ti on defect. 15[0033] “Finally,
as shown in FIG 10, a side of the sem conductor el enent substrate 7 is
seal ed by0@80ransfer nold or a potting. The outer frame part 5 is detached
with a dianond bl ade and the Iike. Thus, a transformation to small chips is
made10l n the c@&y® 706 adabiahy eppeit planandidgranbshiolvinga partiof estmicondnetoext er nal
connection termnal 11. Thus, a 20 sem conductor device (sem conductor

package) eiphddd sitifats ABERE USh HEst @BOBIMent bk hdsent Invedtiont HFIG8l is 4 0034]

partiaily cut out planar diagram showing another part of the semiconductor element
substrate according to the first embodiment of the present invention.  As shown in FIG.
7 and FIG. 8, the external connection terminal 11 is positioned in an array form. Asa

15 result, it is possible to respond to the increase in the pin of the semiconductor element,

* Further, since the slit 4 is formed, a condition is formed so that at least the four corners of
the outer frame part 5 are connected with the metallic chip 17 by the connection chip 18. |
[0031]

(Second Embodiment)

20 Next, a second emBodirﬁent of the present invention is described wnh respect to
the diagrams, FIG. 9 is a simplified cross sectional diagram describing a step of a
method of manufacturing a semiconductor device according to a sécond embodiment of
the present invention. = FIG. 10 is a simplified cross sectiopal diagram describing another
step of a method of manufacturing a semiconductor device according‘ to a second

25  embodiment of the present invention. In the second embodiment, the components that



(Wor ki ng Exanple 1) Next, a first working exanple of the present
I nvention is described in detail with 25 reference to the diagrans. This
Working Exanple 1 of the present invention relates to 14 an exanple in
which an LGA (Land G'id Array) type sem conductor el enment substrate is
manuf act ured, [0035] The size of the agnufactured package of LGA is 10 mm
square. At a lower 5 surface of the package, an external connection

t er ni nal arkthé mmﬂhde@npmtsexﬂvrfnaﬂe bndgm@mt.e@mref@rwﬁasmaihq%mn an array
formw th 168 pins. [0036] First, as showmn in FIG 1, a netallic
plate 1 tdFéréhéstrintiannutircduplandtitns oFguctkkeomapdiients ard amited., Ltd,) i s ‘prepared.
This netallic plate 1 is nmade of copper alloy, 10 and is shaped like a |ong
band. Thepoapyith of the netallic plate 1 is 150 nm The thickness of the
metallic plate is 200 gm Next, as shown in FIG 2, on both surfaces of

this netallic Rkeﬁ@w&mmobossehﬁ@dnahcﬂosaeﬁéﬁpﬁz1smmfea<anuned by Tokyo Onhka
Kogyo Co., Ltd.) is coated With a roll coater so that the thickness of the

- phot oges, é@ BE&EE@% (St ok bt bR HAGAR Bibstiee Tingl[ 003 7]

Next , AN exposure’1s ormed Tfrom both surfaces via a photo mask

gagg%ngsggfee LSRRkt P41 Them%&co%pe@x i ORBEY, REARRSRI RS per formed wi L

e ‘agueous so Ing I's perforrred wth
water. |In addition, rfor first

phot or es F%‘P‘cﬁﬁé"c"é‘?rr?lq"&gnéﬁ CEOJ;(WEE?%HB *’gse‘?f}%? g?)lgt“%er vaer e obt ai ned
as shown in FIG_ 2. [,0038] he f| rst photoresi patter on the
pper . PPERSRAT C? S URERHIGE Seem b Rge SPPRGHGR FBinaL %SRag%eaﬂfqmﬁb

sem conductor el ement nmounting part 8,.a connection termnal 9 with the

seni condmizkek-galtl plasing, atieplatiogia, sﬂzqelwlaﬁm&g oy g nickel-pRlledinmrgeidplatingt 5, and a
slit 4
10 When a wire bonding is performed, the present semiconductor element substrate 7 in the

form of a lead frame is mounted on a heat block. A welding is perfortmed while heating.
However, since the resin layer 6 exists throughout the bottom portion of the
semiconductor element electrode connection.terminal 9, and a void structure is not
applied, it is possible to perform an assembling without triggering a connection defect.
15 [0033]
Finally, as shown in FIG. 10, a side of the semiconductor element substrate 7 is
sealed by a transfer rﬁold orapotting. The outer frame part 5 is detached with a
diamond blade and the like. Thus, a transformation to small chips is made. In the case
of a BGA type, a solder ball is mounted on the external connection terminal 11, Thus, a
20  semiconductor device (semiconductor package) using the semiconductor eiement
substrate 7 is obtained.
[0034]
(Working Example 1)
Next, a first working example of the present invention is described in detail with

25 reference to the diagrams. This Working Example 1 of the present invention relates to



25(see Fig. 6). The slit 4 penetrates to the second surface of the netallic
plate 1. 15 However, the peripheral of the outer franme part 5 and a
metallic chip 17 are connected in at |east the four corners of the outer
frame part 5. [0039] The second photoresist pattern 2b at the | ower surface
(second surface) of the 5netallic plati 1 is for form ng an external
connection termnal 11, outer frame part 5, and a slit 4 at the second
surface ot expeplednayhiclcarpl GALand Gud Au‘reg') typ semisendiictar elenprat substitteds t o t he
first surface of the netallic plate 1. However, the peripheral of the outer
frane parmarbfaotatedhe metallic chip 17 are connected in at |east the four
corners of the outer frame part 5. 10[0040] Next, a front surface side of
the netal[bozsipl ate 1 is protected by covering the front surface side with a
back sheet (not diagrammed). A first etching operation is perforned froma

second surface T sﬁi&%f%tﬁéﬂlﬁ‘&t\ﬁ%@b&l&%é BOLEANE N0 fint Sudfd. deatsabwks on. A
portion of the metallic plate 1 exposed from the photoresi st pattern 2b at

d 1 ,
concaged TP g BRURe, o8 kBl Rtnk ich GBLEANANS pividdd], The Lol s, 12, 2
hl d t f 50C. [0041
Roxt o SPBbd ﬁ%%ﬁr.ﬁgﬁﬁ%ﬁﬁhaﬁrﬁﬁé%@‘e%?ﬁ? Bike Phat the concaved part 3 is

not 20 pe[ﬁﬁé]at ed (not diagranmed). A second etching operation is perfornmed
using a f

First, as shown in FIG. 1, a metallic plate 1 (EFTEC64T manufactured by
Furukawa Electric Co.., Ltd.) is prepared. This metallic plate I is made of copper alloy,
10  and is shaped like a long band. The width of the metallic plate 1 is 150 mm. The
thickness of ﬂie metallic plate is 200 um. Next, as shown in FIG. 2, on both surfaces of
this metallic plate 1, a photoresist (OFPR4000, manufactured by Tokyo Ohka Kogyo Co.,
Ltd.) is coated with a roll coater so that the thickness of the photoresist becomes 5 pm.
Then, a pre-baking is performed at 90°C.
15 [0037]
Next, a pattern expoéure is performed from both surfaces via a photo mask _
having a desired pattern. Then, a development processing is performed witha 1%
sodiux_n carbonate aqueous solution. Then, a washing is performed with water. In
addition, a post-baking is performec_l. In this way, a first photoresist pattern la and a
20 second photoresist pattern 2b were obtained as shown in FIG. 2.
[0038]
The first photoresist pattern 2a on the upper surface (first surface) of the metallic
plate 1 is used to form a semiconductor element mounting part 8, a connection terminal 9
with the semiconductor element electrode, a wiring 10, an outer frame part 3, and a slit 4

25  (see Fig.6). The slit 4 penetrates to the second surface of the metallic plate 1.



chloride solution. Thus, a slit 4 is formed. The slit 4 penetrates through
the first surface (see FIG 3). The specific weight of the ferric chloride
solution is set to 1.38 at a liquid tenperature of 50C. [0042] 25Next, a
netallic plate 1, the second surface of which is processed with an 16
etching operation, is imersed in an afmoni um persul fate solution of 50 g/L
at a temperature of 30C for fiv%etm nut es AS a result, ?he front surface of
the et chifigveyar thecreripbsrakaf thyouterdrame part 4 4nd & meahic ek i AtF OBBTEd Bns wer e
made coarse (not diagrammed). Further, the nmetallic plate 1 is imrersed in
a predet @t lerstabe fout eeruers HE dgiouter pmedtde type peeling |iquid. Thus, the
phot oresi st of the second surface is peeled off (not diagramred). [0043]
Next, a I[0@f9]d thernopl astic resin (SMC- 376KF1, manufactured by Shin-Etsu
Chem cal Co., Ltd.) is injected to the second surface of the netallic plate
1 formed by thehe 3éohil padtoresidt maennzhb stithdhlovwgr syracat(seons] susface)rditthe he |1 qui d
t hernopl astic resin does . not enter the portion of the slit 4. A primary

har degi ngydiR1iL Ik 68 ArmihglaAERA Ubenedfiod RRGInAD1 ], dhtey fﬁﬂﬁg@ ISpaids. | n
this way, the resin layer 6 is formed (see FIG 4). The enbeddi ng capacity

of the r gzsi}]i@ya@@h@rse&nd‘éﬁifé‘da oifale%&ame?m 234ceFid. )1 "Thd dit Uapepaasao A

defect su as a vold was not observed. On'a surface of theée external

15 t ' t hed,

thorosi g Byt ool i il b £ IRbwiveRe Pltchert bYAL olRPEREL pRR LD
I : ¢ fr ¢ ] c , ,

er for med i msialn SR L SPra g goeas i ML eThan sole PRt B T

pot assi uga-%estzlnanganate +20 g/ L sodium hydroxi de) at a tenperature of 60C

for thred&fnutes.

10  [0040]

Next, a front surface side of the metallic plate 1 is protected by covering the
front surface side with a back sheet (not diagrammed). A first etching operation is
performed from a second surface of the metallic plate using a ferric chloride solution. A
portion of the metallic plate 1 exposed from the photoresist pattern. 2b at a second surface

15  side is thinned to a thickness of 30 um. In this way, a concaved part 3 is formed (see
FIG. 3). The specific weight of the ferric chloride solution is set to 1.38 at a liquid
temperature of 50°C.

[0041]

Next, a protection is made with a cover film so that the concaved part 3 is not

20  penetrated (not diagrammed). A second etching operation is perfonnéd using a ferric
chloride solution. Thus, a slit 4 is formed. The slit 4 penetrates through the first
surface (see FIG. 3). The specific weight of the ferric chloridé solution is setto 1.38 ata
liquid temperature of 50°C.

[0042]

25 Next, a metallic plate 1, the second surface of which is processed with an



20[ 0044] Next, the back sheet at a first surface side of the netallic plate
1 is renoved. Athird etching operation is performed fromthe first surface
side of the netallic plate 1 using a ferric chloride solution. A portion of
the nmetallic plate 1 exposed fromthe photoresist pattern 2a is dissol ved
and renmoved. In this way, the sem condéctor el enent 25 nounting part 8, the
sem conduct or el enent el ectrode connection termnal 9, and the 17 wiring
10 are f cohing qresssion) isimaersed ipanameponium pessul s sobwtionaf 50 edl atia i s
extending fromthe sem conductor el enent el ectrode connection term nal 9.

Al t hough temperatuzofadi€dor five minatesi nAs afretultethetifontiswfachofithe spobingt i on, it is
preferable that a back sheet and the |like is attached to the second surface

side of tshefadeforthtd By thkdire ahd secohd afching dpetativreweeangdecbars (it oper ation is
not performed at a second surface side of the netallic plate 1. [0045]

Next, a piigdan@edyt mahé:efhe Healli® pReL] Rdneidrsddiif BptdiRtebmmel agutougce of the

et aI lic plate 1. In this way, the sem conductor elenent substrate 7 is
obt ai ged c < a
des 8 192355 idcs 3@9'?%51*?@ JRER. A SbhorRRILr G ehptele 7, 2

phot or esi_s re peeled off, an electrolytic nickel - gold
pl ati ng ﬁ§%§g8?%§ 6g§ﬁ§%x osed surface of the netallic plate 1. The

t hi cknes § he nickel is 5 gm while the thickness of the gold is 0.1 gm
(not diaip 15[ 0047] Next, the sem conductor elenent 12 is

nount ed on the sem ond tor | ement substr | ead frane
type LGA subst P& acl ? Pé@iﬁ@ﬁcﬁgﬁi@&&““?ﬁégﬁg@naﬁs‘éch ,
material 14 is hardened at a tenperature of 150C for only one hour.
Furt her, Chsimiepl £ogditdl) i inisciad ttqntha seepadisyrfege ofghaymetatlie péateétfem hyrthe he
seni conduct or

10  first and second etching operations, so that the liquid thermoplastic resin does not enter

the portion of the slit 4. A primary hardening is performed at a temperature of 180°C
for only three hours.” In this way, the resin layer 6 is formed (see FIG. 4).
The embedding capacity of the resin layer 6, which is a thermoplastic resin, is
favorable. A defect such as a void was not observed. On a surface of the external
15  connection terminal 11 and the outer frame part 5 that was not ctched, the resin layer 6,
which is a thermoplastic resin, did not remain, However, as a cleaning of the front
surface as well, an immersion proeessing is performed in an aikaline soluﬁon of
potassium permanganate (40 g/L potassium permanganate + 20 g/L sodium hydroxide) at
a temperature of 60°C for three minutes.
20 [0044]
Next, the back sheet at a first surface side of the rhetallic plate 1 is renioved. A
third etching operation is performed from the first éurfac_e side of the metallic plate 1
using a ferric chloride soluﬁon. A portion of the metallic plate 1 exposed from the
photoresist pattern 2a is dissolved and removed. In this way, the semiconductor element

25  mounting part 8, the semiconductor element electrode connection terminal 9, and the



20 ellenment 12 and the connection term nal 9 of the sem conductor el enent
el ectrode is connected by wire bonding (see FIG 9). The wre bonding is
performed at a heating tenperature of 200C. Wien a pull strength of the
wire at a connection termnal 9 side of the sem conductor el enent el ectrode
is neasured, a pull strength of greatey than or equal to 9 g is obtained.
In this way, a favorable connection is obtained. 25[0048] 18 Thereafter,
as shown wiring1 Gare Formeai(seer . 5 c I Theiemtgrna eonnsationietnioebl! isiestepding12  and
the connection termnal 9 of the sem conductor elenent electrode is sealed
by a tr afghethe RBhitonduotelemehbeledttdderconntdtion deriniviab 9s malthough g, a

sem conduct or devi ce (sem conductor package) using the sem conductor

el ement  JuRsIALE af tHeSinéfh@ird eRdh@AHerARROI @ prefetadld thet Pbazkeaheet
invention, It 1s possible to obtain a lead franme type substrate while

reduci ng anh.d6k8ChiacHrd ioHe SREM A1t 51a8 of dRndtllib Blatebeitagarany def ects

when a sem conduct or package I1s assenbled. Further, "'the reliability with

| mventi onnecesay viehd BBy BPLAPRRRERH: o MRoRERERE: Bl bERBSHASEE . 1

pins, a response to which is difficult when a |l ead franme type sem conduct or
package iP tgg'ed, [ 0050] - A preferred enbodi nent of the present
invention is described and exenplified above. However, these descriptions
provi de df?4plan exanpl e of an aspect of the present 15invention. These
descriptions are not to be considered to |limt the present 'nventl',on.
Addi tions, del é&kbﬁ@homqﬂsapm%%&sP&ﬁlﬂd@ﬁf&mm@%ﬁg%oﬁhw@@ de as
| ong as the additions, deletions, replacenments, and other alterations do
not devi afate 1r o thisevay theasemicondustqrredsraent subsiretst7 i abtained fssediGur ds, t he
present invention is not limted by the enbodi nrents and worki ng exanpl es
descrigbedrhzbemizondingonwl@nan substraemtis ardesised lead frade Bfe BGA nbstratepe of t he
cl ai ns. '

[0046]

Next, after the photoresist pattern 2a, 2b were peeled off, an electrolytic nickel —
gold plating is applied to an exposed surface of the metallic plate 1.  The thickness of
the nickel is § um, while the thickness of the gold is 0.1 um (not diagrgmmed). -

15 [6047] |

Next, the semiconductor element 12 is mounted on the semiconductor element
substrate 7, which is a lead frame type LGA substrate, using the die attach material 14.
The die attach material 14 is hmdened at a temperature of 150°C for only one hour.
Further, using a gold wire with a radius of 30 pum, an electrode of the semiconductor

26 element 12 and the connection terminal 9 of the semiconductor element electrode is
connected by wire bonding (see FIG. 9. The wire bonding is performed at é. heating
| temperature of 200°C. When a pull strength of the wire at a connection terminal 9 side
of the semiconductor element electrode is measured, a pull strength of greater than or
equal to 9 g is obtained. In this way, a favorable connection is obtained.

25 [0048]



| NDUSTRI AL APPLI CABI LI TY [ 0051] According to the present
invention, it.is possible to place an external connection 25 termnal to
the entire back surface of the sem conductor el enent substrate in an array
19 form The external connection termnal is used to make a connection wth
the print wiring substrate. In this wag, a response may be made to an
increase in the termnals of the sem conductor el enment. Furthernore
according to t MacpafsestshownénFIGA), an sebichaing the semicortlvstor glameati 151 r ane.
Thus, a plating wiring is not used. As a result, it is possible to obtain
reliabil ighy thd doRnécidRe&inihad Stof diesemicdndestsr elbinestieletrodaiscealdd by at o t he
present invention, when the primary substrate is manufactured, defects such
as a fol dj deeneising 507 AlfRecting fiflo 82l Ghip® GGemiconduasiddvicen, a slit is
provi ded@a'iliﬁg?%?%)re, alt%qtsheAttﬁiarre ofga_vvi re bogdi ng, which is a step for
assenbl | ngdi0s, AR GRNUNO'AmgRRC KRB Ak Elcehf A1 7ds biRahBa S 1071 | ed
into a concaved part, tnere s a reduction in the stress of the prenolding
resin g%ﬁ@{ ted when a hardening occurs, As aresult, it is possible to
preveﬁt t %rerml d resin frombeing peeled off fromthe netallic plate.

Therefore, accaordi t0o 1 he present..inventl Jt ol [ respond to
an increase i nA%Er e QF&@F@XW%O&(%g 1%#)&5?%&(: e?é’r?\h?:%gg%ct%ﬁeet&g?mnt . In
addition, the 15 reliahbility e, enhanced. ,Further, the manufacturing
and asserfgbsrage while P?é%‘é&?-@b‘?&% g\#@%@ﬂ‘aﬁ”@tﬁﬁfg& ‘s]ﬁ'é'flf' FEi4HY a st abl e
manner. DESCRI PTI ON OF REFERENCE NUMERALS [0052] 201Metallic Plate

defects when a semiconductor package is assembled.  Further, the reliability with

respect to thermal siress may be enhanced.  An aspect of the present invention is applied

10  in particular to a package substrate having many pins, a response to which ié difficult

when a lead frame type semiconductor package is used.

[0050]

A preferred embodiment of the present invention is described and exemplified

above. However, these descriptions provide only an example of an aspect of the present
15 invention. These descriptions are not to be considered to limit the present invention.

Additions, deleﬁdns, replacements, and other alterations may be made as long as the

additions, deletions,.replacements, and other alterations do not deviate from the scope of

the presenf invention. In other words, the present invention is not limited by the

embodiments and working examples described above, The present invention is limited

20 by the scope of the claims.

INDUSTRIAL APPLICABILITY
[0051]
According to the present invention, it is possible to place an external connection

95  terminal to the entire back surface of the semiconductor element substrate in an array



2aFirst Photo Resist Pattern 2bSecond Photo Resist Pattern 3Concaved Part
451t 25 5CQuter Frame Part 20 6Resin Layer 7Sem conductor El enent
Substrate 8Sem conductor El enment Mounting Part 9Sem conductor El enent

El ectrode Connection Term nal 510Wring . 11External Connection Term nal
12Sem conduct.or El ement 13Gold Wre 14Bi e Attach Materi al

form. The external connection terminal is used to make a connection with the print
wiring substrate. In this way, a response may be made to an increase in the terminals of
the semiconductor element.
Furthermore, according to the present invention, a substrate is based on a lead
5 frame. Thus, a plating wiring is-not used. As a result, it is possible fo obtain reliability
with respect to thermal stress. Moreover, according to the present invention, when the
primary substrate is manufactured, defects such as a folding and bending of the wiring do
" notoccur. In addition, a slit is provided. Therefore, at the time of a wire bonding,
which is a step for assembling the semiconductor package, after a premolding resin is
10  filled into a concaved part, there is a reduction in the stress of the premolding resin,
generated when a hardening occurs, As a result, it is possible to prevent the premold
resin from being peeled off from the metallic plate.
Therefore, according to the present invention, it is possible to respond to an
increase in the number of electrodes of the semiconductor element. In addition, the
15  reliability may be enhanced. Further, the manufacturing and assembling of the

semiconductor package may be performed in a stable manner.

DESCRIPTION OF REFERENCE NUMERALS

[0052]
20 1 Metallic Plate
2a First Photo Resist Pattern

2b Second Photo Resist Pattern
3 Concaved Part
4 Slit

25 5§ Outer Frame Part



10 15Transfer Mol ding Resin 16El ectrodeposited Polyimde Layer 17Metallic
Chi p 18Connection Chip 110Wring 15111External Connection Term nal 112Quter
Frame Part 116Pol yi m de Resin Layer 118Sem conductor El ement Mounting Part
119Sem conduct or El enent El ectrode Connection Terminal .21 CLAIMS 1. A
manuf acturing nethod of a sem conduct@f el ement substrate, the

manuf acturing nmethod conprising: 5a step of formng a first photoresist
pattern én a fResinleysrface of a metallic plate, to forma stit penetrating
the first surface of the nmetallic plate and a second surface different from
the firstl surf SemiconductrBienentBubsirate onduct or el enent nounting part, a

sem conductor el enent el ectrode connection termnal, a wiring, an outer
frame pagt, a femicosducreBieraénttNdeurtingPartf rame part, and a netallic chip
being a part of the netallic plate;

9 Semiconductor Element Electrode Connection Terminal
5 10 | Wiring
1 External Connection Termiﬁal
12 Semiconductqr Element
13 Gold Wire
14 Die Attach Material
16 15 . Transfer Molding Resin
16 Electrodeposited Polyimide Layer
17 Metallic Chip
18 Connection Chip
110  Wiring
15 111 External Connection Terminal
112 Outer Frame Part
116 Polyimide Resin Layer
118 Semiconductor Element Mounting Part

119 Semiconductor Element Electrode Connection Terminal



10a step of formng a second photoresist pattern on the second surface of
the netallic plate to forman external connection termnal, the outer
frame, and the slit; ' a step of formng the slit by half etching to
~connect the metal lic chip with the four corners of the outer frane part;

a step of formng a plurality of concagged parts on the second surface of

the 15netallic plate; a step of formng a resin |ayer by injecting a
resin to the plurality of concaved PhAIMSso that the resin does not enter
the slit and hardening the resin; and a step of etching the first

surface of the netallic plate and form ng the sem conductor el enent
el ectrode connection term nal and the outer franme, the 20 sem conductor

el enent gl ect r adaam@RRRGHd QBthHE b Bahicantlictdl@leaientsubbtratgrhdei ng
electrically connected to the sem conductor elenment mounting part and the

ext er nal it % risin A sem conductor el enent substrate
ERSET TR SR

corr]Prl si ng: ate conprising a first surface and a second
di ff
ol emoft mount | AGBS ??%aﬁﬁeﬁ%?ﬁﬁétﬁ%@?ﬁe@éﬁ? first sucocB T SRLANPHERL ot e
t t I d h
St i et sdp FIEEs O FERErae s TRt D areot GomeiE PES el s SE R E Y T T ce

of the nmegtallic
t'& rent from %Je first surface, to connect a semiconductor element mounting part, a

semiconductor element electrode connection terminal, a wiring, an outer frame part, a
four corners of the outer frame part, and a metallic chip being a part of the metallic plate;
10 | a step of forming a second photoresist pattern on the second surface of the
metallic plate to form an external connection terminal, the outer frame, and the slit;
a step of forming the slit by haif etching to connect the metallic chip with the
four corners of the outer frame part;
~ astep of forming a plurality of concaved parts on the second surface of the
15  metallic plate;
a step of forming a resin layer by injecting a resin to the piurality of concaved
parts so that the resin does not enter the slit and hardening the resin; and
a step of etching the first surface of the metallic plate and forming the
semiconductor element glectrode connection terminal and the outer frame, the
20  semiconductor element electrode connection terminal and the outer frame being
electrically connected to the semiconductor element mounting part and the external

connection terminal.

2. A semiconductor element substrate comprising:

25 a metallic plate comprising a first surface and a second surface different from



an outer franme part forned on the netallic plate; a connection chip
connecting a four corners of the outer franme part and a netallic chip being
a part of the netallic plate; 10an external connection term nal forned on
the second surface of the netallic plate; a plurality of concaved parts
formed on the second surface of the magpallic plate; and a resin |ayer
filled into the plurality of concaved parts. 15 3. A sem conductor device
conpr i si iy fisst s@faceonduct or el enent substrate conpri sing a
metallic plate conprising a first surface and a second surface different
fromthe first asemicdaductat@iensenrimanting part foemedrentherfirstrsnrface pfthe f or ned on
the first surface of the netallic plate; a connection term na
with a sqmaggsguﬁéor el ement electrode formed on the first surface of the
metallic plate; a wiring formed on the first surface of the netallic plate;

25an outer frank Rdchiof MG @Ath &REmiBhahdtbiCelithé Blectrode formed on the
5  first surface of the metallic plate;
a wiring formed on the first surface of the metallic plate;
- an outer frame part formed on the metallic plate;
a connection lchip connecting a four comners of the outer frame part and a
metallic chip being a part of the.metallic plate;
10 an external connection terminal formed on the second surface of the metallic
plate;

a plurality of concaved parts formed on the second surface of the metallic plate;

and

a resin layer filled into the plurality of concaved parts.

15

3. A semiconductor device comprising:

a semiconductor element substrate comprising

a metallic plate comprising a first surface and a second surface different
from the first surface;
20 | - asemiconductor element mounting part formed on the first surface of

the metallic plate;

a connection terminal with a semiconductor element electrode formed
on the first surface of the metallic plate;
a wiring formed on the first surface of the metallic plate;

25 an outer frame part formed on the metallic plate;



23 a.connection chip connecting a four corners .of the outer franme part and
a netallic chip being a part of the netallic plate; an external connection
termnal formed-on the second surface of the netallic plate; 5a plurality
of concaved parts forned on the second surface of the netallic plate; and a
resin layer filled into the plurality28f concaved parts; t he
sem conduct or device further conprising a sem conductor el enment nounted on
the seni conductor el aremmecHgLPhip AgANSAHRE Dfour prrners ol therrtertimmeanagaadt
substrate, the 10 sem conductor el enent being electrically connected to the
seni conduwanetallisichipheingsarst ofthe metallic plate; ‘
an external connection terminal formed on the second surface of the
metallic plate;
5 a plurality of concaved parts formed on the second surface of the
metallic plate; and
a resin layer filled into the plurality of concaved parts;
the semiconductor device further comprising a semiconductor element mounted
on the semiconductor element mounting part of the semiconductor element substrate, the
10  semiconductor element being electrically connected to the semiconductor element

substrate,



