1 DESCRIPTION SUBSTRATE FOR SEMICONDUCTOR ELEMENT, METHOD FOR
MANUFACTURING SUBSTRATE FOR SEMICONDUCTOR ELEMENT, AND 5SEMICONDUCTOR
DEVICE TECHNICAL FIELD [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 ﬁéjggéﬁﬁrjﬁ@semiconductor element, a method for
manufacturing a substrate for a semiconduc , and a semiconductor device. The
present application claims priority from Japanese Patent Application No. 152009-075139, filed March
25, 2009, the content of which is incorporated herein by reference. BACKGROUND ART [0002) A

semiconductor packﬁ% éjﬁ@ gr% f j ﬁfﬁ dEtfr gﬂ%ﬁﬂdf@ﬂ ckage). According
to such a semiconduc §r pac aglgga?r(w o! ﬁuée: r@gsdﬂl?p ace%(‘j a% side Surface’o th%(%gmiconductor

package. The QS sa s uRad LB AsoRSRcUBN b PR slistatcyberoding o

this lead frame, a desire ésist pattern’is formed on both surfaces of a metallic plate. Then, an
etchin%is performed from both surfacgemMg-dfesti-popNHeR/aaE. an outer lead, and an outer frame
part are obtained. 25The inner lead and the outer lead are connecting parts between a semiconductor
element 2

TECHNICAL FIELD
[0001]
The present invention relates to a technology involving a substrate of a
10 serniconductor 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 'manufagmring a 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 incorporated 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 & 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  Theinner lead and the outer lead are connecting parts between a semiconductor element



mounting part and a semiconductor element electrode. The outer frame part fixes the inner lead and
the outer lead. [0003] In addition, other than the etching operation, the lead frame may be obtained
by performing a punching operation by a press. The semiconductor package is assembled by
dye-bonding a semiconductor element to a semicor®luctor element mounting part, and using a metallic
wire to electrically connect the electrode of tl'k?&s’;?mi ondu toraijﬁment d the inngr lead. Thereatfter,
an area ne R LEREL R AT RERTRTARR Bttéigciﬂﬂg?‘le EQW%@S&%@%%EH hen, the
outer frame, part is Lgﬁélf ecess Ey a 10bending operation is performed on the outer lead, [0004] In
this way, a&{%f‘a%ﬁ@&t r?%u?é’ﬁgg& rovided on a side surface, with package size of approximately 30
mm square é@ ge of 200 to 300 pins is considered to be a limit from the standpoint of the capability
of performirgg% rocess to achieve 15miniaturization, [0005] In recent years, the number of

electrodes of the SyUEAICIRRSISMGIARNSEEasad: A AIaMN AseoIdins Lo aesuiognductor

package of a lead frame type’ having an outer tasi ace, the number of terminals has

becomg inageguiale,{of g sietg e ARl SUbELAIRR B RN RdE 912

semiconductor package such that'an external connection terminal with & print wiring substrate is

positioned | @-ﬁf@araia%a saiboiirmsauiaseridheeackadn sidb slEaieni RS ER4AISRIINt Wiring
substrate is a BOA (Ball Grid Array) type or an LGA (Land Grid Array) type. In general, a substrate

used in this,ganfigwatan e pedebirdiillinchanioleRnraloss sbeRhddiater withargrill, plating

the interior of the hole and achieving conductivity, 3 forming a terminal on one surface to make a

connection widvaieleettade of Resamicondurionaierhe stngoshdydmineisgan mxlediag tennection
terminal on the other surface. Here, both surfaces of the glass epoxy substrate are clad with copper.

The externahsierieediiart iessikal is abigned Ther) tw aytarframe part is cut.  If necessary, a

10  bending operation is performed on the outer lead,
[0004]

In this way, according to an outer lead provided on a side surface, with a
package size of approximately 30 mm square, a range of 200 to 300 pins is considered to
be alimit from the standpoint of the capability of performing a process to achieve

15 miniaturization.
[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, partially, a substitution has been made to a semiconductor package
such that an external connection terminal with a print wiring substrate is positioned in an
array-form at a bottom surface of the package substrate, The type of this print wiring
gubstrate 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,



5[0006] However, the manufacturing of these substrates is problematic because the steps are
complicated, the cost becomes high. In addition, there is a decline in reliability compared to a lead
frame type package, because a plating is used in the wiring connection within the substrate. 10[0007]
Therefore, using a step in which an etching is perfogmed 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 19008 8] teBpaabrli NSRS SR eA SANRE Pt M brag sirsterecief 4t the front and back
surfaces is altered, and an etching process is performed simultaneously, or, afteégn tching is

r

performed SFEARRIOR FHl eSS L I P P IR BT BT D R @ of the etching

surface, or, after a premolding resjn is afgllieq, an etcping, r0Cess i%lgéarfo ed from gﬂgther surface,
thereby forﬁﬂ#@“&'coﬁ‘?&tm’i%té fat 8F He 8 e RURR ISF Bt he R I EEPCHE B one Surface, and

forming an external connection tetminal in an array form an the other surface. [0009] FIGS. 11
and 12 shof% 98%%%%%%&%%%%?8@%3%5&%&?%. The semiconductor element substrate
includes a \ﬁ/qr@g 110, an external connection terminal 25111, an outer frame part 112, a polyimide
resin Iaﬂ/er , alsemiconductor element 4 mounting part 118, and a semiconductor element
electrode connection dguplnal 119, AsshaD I FIG. 8002 pldaseatingda.adsadgme of a
BOA type, when thoéqﬁﬁ’%%g’ﬁi&? }ei?derna comn%e%tél%n termlg‘rtllgalsslljl.J %ﬁgreases, the length ofl%he wiring
110 at a seqicondugloneMe S IGIS FeANeion eaRinal-hd & sideseqn RBienggr. This wiring
110is creat%% %@nge%forml'ng aggalf etchingﬁc%?a metallic plate. There is a problem in t%?at the width and
the thickness i Rath, SMath el e%a@l@@@,%@ga%%ldrﬁ&ﬁﬁgﬁmédtﬁ{ﬁ'i@v@i&‘i‘ﬂﬁ‘g, thereby causing
an extreme decline in the yield, [0010] According to Patent Document 1, first, a half etching is
performed Qe sifnlPaidherRiieEn& connection terminal 111. An electrocoat polyimide resin
layer is formed

10 [0007]

L/

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 on a
front surface of the etching surface, of, after a premolding resin is applied, an etching
process is performed from another surface, thereby forming a connection terminal of a
20  semiconductor element electrode at one surface, and forming an external connection
terminal in an array form on the other surface.
10009]
FIGS. 11 and 12 show a conventional semiconductor element substrate. 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 element



on the etching surface. Then, a semiconductor element electrode connection terminal 119 side is

formed by etching. As a result, a fine wiring 110 is supported by a polyimide resin layer 116, although

this 1ayer is a thin film, and the folding and bending of the wiring at the time the lead frame is

manufactured is prevented. 15[0011] However4when a semiconductor element is mounted on the

semiconductor elemen strate having the present siructure, and w% qlg ' uctqr element
) R?%% . d & AAICARAUCIQ

electrode 4R HE eﬁjldr?u{1 (friRAr LLO are rc‘é)r?nmeec£e% cy Wire %I}le mgI,Ilt tegﬁ)wer %cojrtlon of the

connectionshermir}gllél)ﬁg:)&i? Q%l%%ﬁ%%‘é%%gétp&grg 1@&1& %é%@ﬁﬁﬁﬁ(&%ﬁ gf.the wiring

. OWI{
connection 15 'not applied, a connecti curs, and the assem IS greatly reduced.

[0012] | Accarding o Datent Document it is pigsumed thatdheRiahianaitle hegding defect

may be prevented to a certain degree by filling in a premolding resin instead of an 25electrocoat

polyimide rgsin I3yl tdPueNeh: NS JaABIRIAM R iahav en Susvuemeiding eesinriiied into the

concaved part is hardened, the resin contracts, and an adhesion force of the resin and the outer frame

becomgs wgakes Ifﬂ@%t&%@@gﬁ ingigse ohiiedesing biekshyeaRLSHgaN aesin [Prior Art
Document] 5 [Pant Document] [0013] [Patent Document 1] Japanese Patent No. 3642911

DISCLOSURE, @ HENTIQh:&0IRIahiemisiiadie sSober Hxahe folaition] §kdlng ocours

in a step aftér the etching, thereby causing an extreme decline in the yield.
[0010]
According to Patent Document 1, first, a half etching is performed only on a side
10 of the external conmection terminal 111.  An electrocoat polyimide resin layer is formed
on the etching surface. Then, a semiconductor element electrode connection terminal
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 elexﬁent is mounted on the semiconductor
element substrate having the present structure, and when the semiconduc‘;or element
electrode and the connection terminal 119 are connected by wire bonding, the lower
portion of the connection terminal 119 is hollow.  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



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 present invention isslso to provide a method of manufacturing the
semiconductor element substrate. An object of the present invention is to also provide a
semiconduBismaisingrauneBiecants g Agneay e BaTkin Brostsrsh B1e resip ceBrATS 5% #tst embodiment
of the present invention, a manufacturing method of a semiconductor element substrate includes: a
step of forn%ﬁﬁ%%&ﬁﬁﬂ%?ﬁlﬁﬁ@rﬁﬁﬁ‘ﬁeﬁ RIS RECATBES kAT  SOGRRYBsIit penetrating
the first su(r}ace of the metal!ic plate and a second, surface different from the first surface, to 25 connect
a semicondQEBPERATE gﬁﬁ‘éﬁﬁﬁ%@e%ﬁﬁ%ﬁfiumor element electrode 6 connection terminal, a
wiring, an aquter fra art, a iour corners of the outer frame part, and a metallic chip being a part of
the metalli qureé‘gnﬁé%ug)fefg ming a second photoresist pattern on the second surface of the metallic
plate tQ form,an external nection terminal, the outer frame, and the slit; a step of forming the slit by
half 5 §tchi&%§}%n%§r?ng&eﬁg metallic chip with the four corners of the outer frame part; a step of
forming a pLH{ﬁg of concaved parts on the second surface of the metallic plate, a step of forming a
resin layer by injecting a resin to the plurality of concaved parts so that the resin does not enter the slit
and hardening the [P&{Qmé}ﬂ&ﬁ:ﬁ&% ﬂfﬁﬁﬁﬂgﬁ Pigflistisustaes) of the metallic plate and forming the
semiconductor element electrode corinection 10 terminal and the outer frame, the semiconductor
element electrode connection terminal and the outer frame being electrically connected to the
semiconductor element mounting part and the external connection terminal. [0016] According to a
second embodiment of the present iny®gionsERENUEARALETIDNIement substrate includes: a
metallic plate including a first surface and a second surface different from the first surface; a
semicandugresisienesbaboiveddbpdit Mivegtbah 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 formgabo4i] the first surface of the metallic plate; an outer frame part formed on the metallic plate;
a

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 o be performed in a stable manner. An
object of the present invention is also to provide a method of manufacturing the
semiconductor element substrate. An object of the 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  conmect a semiconductor element mounting part, a semiconductor element electrode



20 connection 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] 25Accorging to a second embodiment of the present
invention, a semiconductor 7 device includes: a semiconductor element substrate including a metallic
plate includiprpactien surriee.antyislag o RrEn fseeRRgr eToHb R SRELRS PRIEE T8 A bnductor
element mounting part formed on the first surface of the metallic plate; a connectio(? terminal with a
semicondudisredisititiit eRipPeing RRFEATSHEMERILC Sfisce P SRTERRIRSERY a wiring formed on

the first surface of the metallic plate; an puter frame, part fggnei on tk;f?metallict late; a connection
chip conneBhAE EHSLPHETHRAS RF5E°50 FRPHEIE BN RIEHH CAMTLEN G S B&H of the metallic

plate; an external connection terminal formed on the second surface of the Ili te; a plurality of
concaved pﬁ?ﬁgel%}?ﬁetargﬁrtﬂe SOt cén&ﬁheesfh%e?aﬁﬁ%ppﬁ’g o A z?l Fe%%t?gyﬁea?ﬁled 10 into the
plurality of concaved parts 'I%ge semiconductor device fu [ j c ement
mount&d of &> e%’n?ggﬁlaﬁtc ?%’Iee{f%g% Wﬁﬂg’%g‘% o‘& eéggf‘néli{(?cign%%%?tor eiégr%ge%”tggétb trate, the

semicondu?éelemenlwﬁﬁﬁ@%%%%% “C%%{é%%% é@&ﬁ%@%&rxﬁé‘?ﬁ%ﬁ@%@&s-

15EFFECT ing to the present invention, an external

connection Jeigal uayhe BIAGSS) i BRAY YIS ORNRRNE SuilAce el e gashsidace of the

semiconductor e nt subst he extérnal connection terminal is used to make a connection with

20the print gﬁ%&%‘{@{ﬁeﬂ Rythisiva b idRansihler R s sRaNSadp AreibRieAeR rihsurpmber of

terminals of the semiconductor element, Further, according to the present invention, a substrate is
configured §pgh, tRataRlic plate and forming the semiconductor element electrode connection

10  terminal and the outer frame, the semiconductor element electrode connection terminal
and the outer frame being electrically connected to the semiconductor element mounting
partand the external connsction terminal.

[0016]
According to a second embodiment of the present invention, a semiclonduc‘cor

15 clement substrate includes: a metallic plate including a first surface and a second surface
different from the first surface; a semiconductor elemen’; 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; an outer frame part formed on the metallic plate; a

20  connection 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



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 stress. Furthermore, according to the 25 present invention, when the primary
substrate is manufactured, defects such as the 8 folding and bending of the wiring do not occur. At the
time of a wire bonding, which is an assembling step of the semiconductor package, a slit is provided.
Therefore, after the premolding resin is filled in the concaved part, the stress of the premolding resin
generateddaviie ineladsshassarinngdudten alseesnhshstrats ineliading simetalip lotniodledigmo1ding
resin from being peeled off from the metallic plate. [0019] Hence, according to the present
invention, fixst pecansiand resportisstaecidiffsrss fomdhaiRpauiete fPERLCBRIE emiconductor
element, attain a high degree of reliability, and perform a manufactyring and an assembling of the
semicondesi A RAR DG Peat St P il B RER S RS ﬂ‘gﬁgﬂi%’ﬁﬁWNGS [0020]
FIG. 1 is a schematic cross sectignal diagram describing a step of a %e%hod of 15manufacturing a
semicondUETBHME MERAELE %&%ﬁ?@ﬁﬁﬁ%ﬁ CRFEPSrABISRAFhER % HHE B\"é@é’ﬁtol htion. FIG. 2
is a schematic ¢ross sectional diagram descriping a ste methad of manufacturing a
semicéndd@%’r"@‘fé T EM@%%%%%% gfﬁ‘é?%?fgﬁ%f ireﬁzenr?’t{1 0 1ﬂ1pela5?é§1élr?tu|{r?{/§r%%en. 20FIG, 3 is
a schematic crgss sectional diagram describing.a, step.of a method o N8R, semiconductor
element sdﬁ&%@nﬁ c%’%é}hegr?g% a %ﬁ?tf%é%ﬁg@gﬁ#g% mo?ﬁ%%bcr%%%enct i érﬁ%%ﬁ?&{é‘% 4 is a schematic
cross sectional ga ram desecribing a.st poé t %QBI‘{H HJIg ( Eldl" o] semiconductor element
substrate é’(‘:%%rr ing t5a |Er1§t8 ean%%%ﬁ”iﬁgxﬁ 0 %@%S%resent %ve%%lon#n ’

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

1o the semiconductor element substrate.

15 EFFECTS OF THE INVENTION
oots]

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 stress, Furthermore, according to the

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



9 FIG. 5 is a schematic cross sectional diagram describing a step of a method of manufacturing a
semiconductor element substrate according to a fast embodiment of the present invention. FIG. 6 is a
schematic cross sectional diagram describing a step of* a method of Smanufacturing a semiconductor
element substrate according to a first embodiment of the present invention. FIG. 7 is a partially cut
out planar diagram showing a portion of a semiconductor element substrate according to a first
embodimerfolifteapreending i vits, dpiaos prftiallyHite i HisgPariBseWiHghdmother
portion of a 10semiconductor element substrate according tg a first embodin‘gnt of the present

invention. 27 35pEmBliResR R e e CenGuRATRaE i S BIRERE: std el B of

15716, 10 58 EANHOA AL EONEn RGP ROE SOy A TOraRer sy
P16, 11 1 AERRA T S GPEl DG SRR S AT RSP B Chatirng

convergtional sem i&onducto%ele ent sub t&a{t)%.f’%g@%eﬂegl? silprf)éified cross sectional diagram

describing grsetep Of & Method Of hanUtac uring a conventional semiconductor element substrate,
EMBODIMI.:[%'IiglFOR CARRYNG OUT THE INVENTION

Hence, according to the present invention, it is possible to respond to an increase
in the number of electrodes of the semiconductor element, attain a high degree of
reliability, and perform a manufacturing and an assembling of the semiconductor package

10  in astable manner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a schematic 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
manufacturing & semiconductor element substrate according to a first embodiment of the
present invention,

20 FIG 3isa schematic cross sectional diagram describing a step of & method of
manufacturing a semiconductor element substrate according to a first embodiment of the
present invention.

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

25  present invention.



[0021] 10 reference to the diagrams. (First Embodiment.) FIGS, 1 to 6 are schematic cross
sectional diagrams describing a step of a method of manufacturing a semiconductor element substrate
according to a first 5 embodiment of the present invention, [0022] As shown in FIG. 1 and FIG. 2, a
first photoresist pattern 2a of a photoresist is forme#l on an upper surface of the metallic plate 1 used

for a lead frame. A_secaond photoresjst pattern 2b of g photorgsist.is formed opn a lower surface of the
metallic plate 1. 10FHfiefist Eﬁ%ﬁéﬁﬁﬁﬁtﬁgﬁq%ﬁ%@@p‘ﬁeﬁ’%%&%ﬁ’tﬁ %?gﬁ/ﬁé cp’)?ate 1 is used
to form, on an upper surface of the metallic plate 1, emiconguctor elemen unti s, a
semicondutdt ?@%ﬁgﬁgﬁﬁﬁﬁ’é@%ﬁ% 8%%??#?5%? BRI r%g%a,a hrsgl? e%grag%%ngart @ and a slit 4
(see Fig. GﬁThe slit 4 %enetrates to the lower surface of the metallic plate 1. However, the peripheral

of the outePTFATREPLRES

4hd a metallic chip 17 are 15 connected in at least the four corners of the

outer frame part S.ﬁ 263;s1éhsec gxﬁ%ﬂg (g,gg)st é%?%%ﬁ)%a %@%ﬁg@gﬁ@gﬁc&%&%@etallic plate

1 is for forming an exiérnal connection termin , OUtEr frame part it 4 at the lower surface

of the metall Blaie (565 EIg GhaTle ik Binsales b beulpe 28:sufaesiohibe netalic plate L

However, the peripher outer frame part 5 and the metallic chip 17 are connected in at least the
four corners,@f tha quigtframe 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, FIG. 7 is a partially cut out planar diagram showing a portion of a semiconductor
element substrate according to a first embodiment of the present invention.

FIG. 8 is a partially cut out planar diagram showing another portion of 2

10  semiconductor element substrate according to a first embodiment of the present
invention,

FIG. 9 i3 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 & 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 described in detail with



25expansion coefficient, and the like. However, an iron-nickel type alloy represented by a 11 42 alloy
is often used. Alternately, a copper type alloy and the like added with various metallic elements in
orderto enhance the mechanical strength is also often used. [0025] Next, an etching is performed
from a lower surface of the metallic plate 1 using 5 gn etching liquid which dissolves the metallic plate
1. An example of the etching liquid is a ferric chloride solution. In this way, a concaved part 3 is formed
(see FIG 3yeittenpedfethediivgtetne depth of the concaved part 3 is such that a thickness of
approximately 10 um to 50 am is maintained so that a fine wiring may be formed at the time of the next
etching of Wﬁ@éb@@ﬁﬁé@side. This is because a remaining part of the metallic plate 101 finally

becomes a wiring. 0026]le Next, a covering is made with a cova‘gilm so that the.concaved part 3 is
not penetrated. ThEH38n Rﬁﬁ&i?ﬁ@ﬁ%@&%éﬁ%ﬁ\g EAMARAS RSP R, the slit 4 is

formed on the outer frame part 5 (see F]G, 3). Since this slit 4. is formed, on the uter frame part 5, a
connection™BFBPd S SBRHIEL YA W@Qﬂi t@‘p%}FE%e@éé‘ f&?efg%?ﬁ—lf‘é.%%ﬁ 1]"]‘%hsc%e connection chip

18 connects at least thé%{{ ur corners of the outer frame part 5 and the metallic chip 17 of the outer
frame |§art g R ) ﬁ@ﬁ?ﬁ%ﬁ%‘(@%&ler surfaces of the metallic plate 1 processed with an
20etching ct@@ ion are reversed. A resin layer 6 is injected to the upper surface of the metallic plate 1
so that the layer 6 does not enter the slit 4 (see na 4). The resin layer 6 includes a liquid

premolding resin. [g%%%]own in FIG. 1 and FIG., 2, a first photoresist pattern 2a of a photoresist is

formed on an upper surface of the metallic plate 1 used for a lead frame. A second
photoresist pattern 2b of a photoresist is formed on & lower surface of the metallic plate L.

10 The first photoresist pattern 2a on the upper sutrface of the metallic plate 1 is used to form,
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'fomiing an external connection tex;minal 11, outer frame part 5, énd a slit 4 af 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



12 part 3 is hardened. The resin layer 6 includes a premolding resin. Further, it is possible to prevent
the resin layer 6 from peeling off from the metallic plate 1, [0029] Furthermore, after the upper and
lower surfaces of the metallic plate 1 are 5reversed and brought back to normal, the upper surface of
the metallic plate 1 is etched. In this way, a semicopgductor mounting part 8, a semiconductor element
electrode connection terminal 9, and a wiring 10 are formed, and thereby, a semiconductor element
substrate 748 fblopdsi ¢fen W, 5 Alidrruelysy. Jooso] tyoe Koy asdthalikeigddad sritlbsvsiagram
showing a part of a semiconductor element substrate according to a first embodiment of the present
invention. PiGiedlis dasaettsiin cudesde srhaareithe merbiisahesnsthis sl odemusedmiconductor
element substrate according to the first embodiment of the present invention. As shown in FIG, 7 and
FIG. 8, the BdéPhal connection terminal 11 is positioned in an array form. As a 15result, 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 & aEEhiRG & PRETENFE TS BIRRYTRSePANE PRHIS R hISHEd with the
embocimer oS LG TG A0 Sl e Wb Eeordd FETRE At PGS 1 Smpified
o secis e sl Sl ADUeg e e a sl e
e L S S o A S oAl e o
10 um to 50 pm is maintained so that a fine wiring may be formed at the time of the next
etohing 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 é.ide. As a result, the
slit 4 is formed on the outer frame 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 meﬁallic 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 so that the resin layer 6 does not 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 result, it

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



13 are the same as the components in the first embodiment are referred to using the same reference
number, The explanations of such components are omitted, [0032] As shown in FIG. 9, a
semiconductor element 12 is mounted on the 5semiconductor element mounting part 8 of the
semiconductor element substrate 7 using a die attggh material 14. The semiconductor element 12 is
connected to the semiconductor element electrode connection terminal 9 with a gold wire 13. If
necessary, e 3éntieniedeattore meintlajsr fidel edereprrmoldingnetio.is prsdstsééswith a nickel-gold
plating, a tin plating, a silver plating, or a nickel-palladium-gold plating. 10 'When a wire bonding is
performed, jthssible se mreseantiterpsttdrssie fbprspedina oty fivwmdhrorstatlis Ba® frame is mounted on a
heat block. A welding is performed while heating. However, since the resin layer 6 exists throughout
the bottom [B&2RIn of the semiconductor element electrode connection terminal 9, and a void structure
is not applied, it is possible to perform an assembling without tri onnectjon defect. 15[0033]

ering a
Finally, as shown i RT&ermpre, &t gﬁ%@éﬁﬁ@dﬁmﬂr@%‘?ﬁg% PiSEATED by a transfer
mold or a potting. The quter frame part 5 is defached with a diagmond blade and the like. Thus, a
transformafiBYFTsedrang %\b@l@?ﬁ&&%ﬂ%@éﬁ%@%ﬁ %W?S%g&a %@@ﬁ%ﬁ:ﬁ%ﬁtﬁ% ‘on the
external connection terminal It Thus, a ZOsemicondgctor devicg semi ond%%ﬁ%wglgkage) using the

semiconduior &t STHSARIECRLBRERRE P TH03 A TR HRING EXafpTe Next, a first
T O O RSO T S5 gl el e e
substrate 7 is formed (see FIG. 5 and FIG. 6),
[0030]

10 FIG, 7 is & partially cut out planar diagram showing a part of a semiconductor
element substrate according to a first embodiment of the present invention. FIG 8isa
partially 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]

(Sécond Embodiment)

20 | Next, a second embodiment of the present invention is described with respect to |

the diagrams. FIG. 9 is a simplified cross sectional diagram describing a step ofa
- method of manufacturing a semiconductor device according to a second embodiment of
the present invention. FIG. 10 is a simplified cross sectional 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



14 an example in which an WA (Land Grid Array) type semiconductor element substrate is
ma.nufactured. [0035] The size of the manufactured package of LGA is 10 mm square. At a lower
5surface of the package, an external connection terminal 11 is provided. The external connection
terminal 11 is in an array form with 168 pins. [0036]z  First, as shown in FIG. 1, a metallic plate 1
(EFTEC64T manufactured by Furukawa Electric Co" Ltd.) is prepared. This metallic plate 1 is made of
copper allgys i aatess rapeemixenanis iy therfrstrershoditer B8 Ierarid IS RO SHhhm. The
thick/less of the metallic plate is 200 gm. Next, as shown in FIG. 2, on poth surfaces of this metallic
plate 1, a pREVSRESISTEP RAGSEHRIARGILEH FESIEY TURPEREHR LIRS 0., Ltd.) is coated with a roll
coater so that the thickness of the photoresist becomes 5 um, Then, a pre-baking is performed at 90C.
15[0037] [Ocﬁ&t, a pattern exposure is performed from both surfaces via a photo mask having a

desired pattern. Then, a devel nt processing is perfor with a 1%, sodium carbonate aqueous
R e S LSO 4 PR B

solution, Then, a wash n-addition, a"pos cing I1s performed. In this way,

a st photgresistpatenla and 8 20 secoud glessl aalal beIgobAARLan sty I FIC. >

[0038 up otoresIs on the upper surface (first surface tallic plate 1 is

used to forip 2 seiiondug!9s e ILIMRINRG B AP eGiandaringl with the

semiconduttdr efeman ectrode, a wiring 10, an outer frame part 5, and a slit 4 25(see Fig. 6). The

slit 4 penet@ﬁ%ﬁéﬁﬁ&%‘f&ﬂgﬁ%@@ﬁ%@é Ladasicliepiaters viha gold wire 13. If

necessary, the semiconductor element electrode connection terminal 9 is processed witha -
nickel-gold plating, a tin plating, a silver plating, ot a nickel-palladium-gold plating.

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 performed while heating.
However, since the resin layer 6 exists throughout the bottom portion of the
semiconductor element electrode connéction 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 mold or a potting. 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 a2 BGA type, 2 solder ball is mounted on the external connection terminal 11, Thus, a

20  semiconductor device (semiconductor package) using the semiconductor element

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



However, the peripheral of the outer frame part 5 and a metallic chip 17 are connected in at least the
four comers of the outer frame part 5. [0039] The second photoresist pattern 2b at the lower surface
(second surface) of the 5metallic plate 1 is for forming an external connection terminal 11, outer frame
part 5, and a slit 4 at the second surface of the metgjlic plate 1 (see Fig. 6). The slit 4 penetrates to the
first surface of the metallic plate 1. However, the peripheral of the outer frame part 5 and the metallic

chip 17 arefdgreaisdmwiirbenn IéAdhrnd Friddorans neasemisnadyarens ey 0P REHE 1 front

surface side of the metallic plate 1 is protected by covering the front surface side with a back sheet
(not diagraﬁ%ﬁ%’é‘%?‘ﬂrﬁﬁst 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 secBIl Surface 15side is thinned to a thicimess of 30 gm. In this way, a concaved part 3 is

formed (see FIG. 3). The specific weight of the ferric chlarige solytion is set to 1,38 at a. liquid
temperature of 50(?? 1}6(‘7}&] %b?,rﬁaﬂ}%l%&%a ﬁ’&%%%ﬁeﬁwgéé% Lgrnf%s%afﬁat tﬁiac%ﬁ%egved part 3 is
o oReret e (L dRgrir el Assrnd e sosclon g gt g e chonce
specific wei(%%géﬁgg {&Eﬂ?nﬁl‘ﬂ”ﬂ%s&l%%} i&ﬁgt&ﬁtﬁ.?gg%&!iquid temperature of 50C.
[0036] *
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 andis shaped like a long band, The width of the metallic plate 1 is 150 mm. The
thickness of thé metallic plate is 200 um, WNext, 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 um,
Then, a pre<baking is performed at 90°C.,
15 [0037]
Next, a pattern exposute is performed from both surfaces via a photo mask
‘having a desired pattern. Then, a development processing is performed with a 1%
sodium carbonate aqueous solution. Then, a washing is performed with water. In
addition, a post-baking is performed. In this way, a first photoresist pattern lé 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 5, and 2 slit 4

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



[0042] 25Next, a metallic plate 1, the second surface of which is processed with an 16 etching
operation, is immersed in an ammonium persulfate solution of 50 g/L at a temperature of 30C for five
minutes. As a result, the front surface of the etching surface formed by the first and second etching
operations were made coarse (not diagrammed). Fysther, the metallic plate 1 is immersed in a
predetermined aqueous sodium hydroxide type peeling liquid. Thus, the photoresist of the second

surface is persevers thopenipiieathafdby qUenIpme N aadiametaiie PP A2t eereSRAds761C.F1,

manufactured by Shin-Etsu Chemical Co., Ltd.) is injected to the second surface of the metallic plate 1
formed by thid st fna SUasrPEIRe PRI SEGIET So that the liquid thermoplastic resin does not

enter the partign of the slit 4. A primary hardening is performed at a temperature of 180C for only three
hours. In th[Q%g}, the resin layer 6 is formed (see FIG. 4). The embedding capacity of the resin layer

6, which is a thermaplastic resin, is fayorable. efect such as a.void was not gbserved. On a surface
of ¥\rl1el extlernal 15¢c %é?&ﬁ‘fl Ilfﬂfﬂs\{tqi%% B‘iéiﬁiéﬁﬁﬁrﬁﬁﬁa\é%ﬁ%\%\%%%%%? k%’/éea% he resilrJ1 layer
6, which is a thetrmoplastic resin, did not remain..However, as a cleanjng of the front surface as well,
S B ILRSEe 1 FRTRISE 1 SHaml R g A er AL ool 280 o
potassium pegmanganate + 20 g/l sodium hydroxide) at.a t rature-Qf 6 jnutes.
20[004_4] Ngxﬁ%ea%%%ksgﬁ%% S&%‘?ﬁ%ﬁ%@ﬁ@%ﬁh@%&a‘%b 1atéﬂ%i§ Ir%I c?\%%?ﬁﬁgtlﬁ_glrd etchi_ng
operation '?l%eﬂ‘%rc Al &%lﬁ%@?ﬁt@ %!defi’ci&l”é%}]%ﬁ%'%%x@éﬁ&%% @o%fﬁf ﬁgaxﬁg' 4gle solution.
t r at ved an

A portion of the metallic plate 1 exposed from the photoresist ern 2a is disso removed. In

this way, the semicopduaior &lement2cmaralingPaid It IBRicondrciprrlenrrisigetode

connection terminal 9, and the
part 5.

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 chioride solution, A
portion of the metallic plate 1 exposed from the photoresist pattern 2b at a second surface

15 sideis 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 diagrarmned). A second etching operation is performed 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 chloride solution is setto 1.38 at a
liquid temperature of 50°C.

[0042]

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



17 wiring 10 are formed (see FIG. 5). The external connection terminal 11 is extending from the
semiconductor element electrode connection terminal 9. Although not diagramtned, at the time of the
third.etching operation, it is preferable that a back sheet and the like is attached to the second surface
side of the metallic plate 1 so that an Sunnecessary; gtching operation is not performed at a second
surface side of the metallic plate 1. [0045] Next, a photoresist pattern 2a is peeled off from the first
surface of tHekingatierpion & immstssddn amesmariondpasotiate sadwicupEfaw/ 7 asobtained (see
FIG. 6). 10The semiconductor element substrate 7 is a desired lead frame type LGA substrate. [0046]
Next, after thepristore o3 hsiEmibe mipwese pdeieacsit.dhedoa swiren &e-WEIating is applied
to an exposed surface of the metallic plate 1 The thickness of the nickel ijs 5 um, while the thickness of
the gold is 6ufars froredyrtha dstsndorond) otehing Rp R RS WERHIALEFBIEREAE 12 is mounted on
the semiconductor element substrg}te 7, which is a lead frame type LGA substrate, using the die attach

material 14 tASEARIEEA o1 HERR e stalin alate d & TR A BrefaistRings A We hour.
Further, using.a gold wire with a radjus of 30.u n electrode of the semiconduyctor. 20element 12 and
the coﬁnecﬁgﬁl?@?rh?ﬁgi’y%é‘f/ %?&%&8&3&&&%?3@%?&3 8%%8%%05%?1%6&%‘6&]@%?8 Bonding (see
FIG. 9), The wir b%nt(gxintgdis erformed at a heating temperature of 200C. When a pull strength of the
wire at a co%‘??é%%’itg ﬁnlﬁ%gp &g gf the semiconductor element electrode is measured, a pull

strength of R{gﬁ?r than or equal to 9 g is obtained, In this way, a favorable connection is obtained.
25[0048]

Next, a liquid thermoplastic resin (SMC-376KF 1, manufactured by Shin-Etsu
Chemical Co., Ltd.) is injected to the second suwrface of the metallic plate 1 formed by the
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 etched, the resin layer 6,
which is a thermoplastic resin, did not remain. However, as a cleaning of the front
surface as well, an immetsion processing is performed in an alkaline solution 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 metallic plate 1 is removed. A
third etching operation is performed from the first surface side of the metallic plate 1
using a ferric chloride solution. 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



18 Thereafter, as shown in FIG. 10, an area including the semiconductor element 12 and the
connection terminal 9 of the semiconductor element electrode is sealed by a transfer molding resin 15.
After-cutting into small chips, a semiconductor device (semiconductor package) using the '
semiconductor element substrate 7 is obtained, 5[Q@49] According to the present invention, it is
possible to obtain a lead frame type substrate while reducing any defects during manufacturing, and
while reduckigjanyOdetefimmet érea BIniondictex fsauiageriscissambian Flihextekdngliability with
respect to thermal stress may be enhanced. An aspect of the present invention is applied 10in
particular tdrerpaokagreicotrbicite dlamien sienitogéreonneekipoiaaisahPichAderHRiimalhen a lead frame
type semiconductor package is used, [0050] A preferred embodiment of the present invention is
described ahegesrempifatdhative ofithwdbisd sibirarpssriinmisiprciarbisihatedeskiiecst an aspect
of the present 15invention. These descriptions are not to be considered to limit the present invention,

Additions, @aisnikednrieheera hiteend suierasiisohily metatiaalate bsy Bt additions,

deletions, replacements, and other alterations do not deviate from the scope qf the present invention.
In othe? wordSe e HRe SRR RATHRHPR R SPHRTE ﬁéﬁeﬁﬁwﬁmlé %eﬁh%\ﬁ%%rfé)e fhples

described aQove, The present invention is limited 20by the scope of the claims. INDUSTRIAL
APPLICABH_?"F‘?YI[OOSH According to the present invention, it is possible to place an external
connection [%%tfsrfninal to the entire back surface of the semiconductor element substrate in an array

Next, a photoresist pattern 2a is peeled off from the first surface of the metallic
plate 1. In this way, the semiconductor element substrate 7 is obtained (see FIG. 6).

10 The semiconductor element substrate 7 is a desired lead frame type LGA substrate.
[0046]

Next, afier 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 5 um, while the thickness of the gold is 0.1 pm (not diagrammed).

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 hardened at a temperature of 150°C for only one hour,
Further, using a gold wire with a radius of 30 um, an electrode of the semiconductor

20  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 a 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 to0 9 g is oﬁtained. In this way, a favorable connection is obtained.

25 [0048]



19 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 5frame. Thus, a
plating wiring is not used. As a result, it is possible 4@ obtain reliability with respect to thermal stress.
Moreover, according to the present invention, when the primary substrate is manufactured, defects
such as a folding aftidreafiencotihemin i d O enoveainkivaingitibe sensikoisdproviddenatdizfore, at
the time of a wire bonding, which is a step for assembling the semiconductor package, after a
premoldingaetihdsadfiddinmiseht afte semicbedadonctethgntislsitotded seaateddntiie premolding
resin, generated when a hardening occurs. As a result, it is possible to prevent the premold resin from
being peeldtrosféroneidiagnesilicd platelier Ouﬁmwéﬁﬁéb@g&ﬁgatﬁm@%@@m fisvéstion, it is possible
to respond to an increase in the number of electrodes of the semiconductor element In addition, the 15
reliability mésppisertistiererdkagmarsingshn spmisendstpnriarasambif ! ine¥aifdonductor package
may be performed in a stable manner. DESCRIPTION OF REFERENCE NUMERALS [0052]
20IMetallic BRt€l2aFirst Photo Resist Pattern 2bSecond Photo Resist Pattern 3Concaved Part 4Slit

According to the present invention, it is possible to obtain a lead frame type
substrate while reducing any defects during manufacturing, and while reducing any
defects when a semiconductor package is assembled, Further, the reliability with
respect to thermal stress may be ephanced.  An aspect of the present invention is applied

10 in particular to a package substrate having many pins, a response to which is 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 exémple of an aspect of the present
15  invention. These descriptions are not to be considered to limit the present invention.
Additions, deletions, 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 present 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

25 terminal to the entire back surface of the semiconductor element substrate in an afx'ray



25 50uter Frame Part 20 6Resin Layer 7Semiconductor Element Substrate 8Semiconductor Element
Mounting Part 9Semiconductor Element Electrode Connection Terminal 510Wiring 11External
Connection Terminal 12Semiconductor Element 13Gold Wire 14Die Attach Material 1015Transfer
Molding Resin 16Electrodeposited Polyimide Layer;37Metallic Chip 18Connection Chip 110Wiring

form. The external connection terminal is used to make a connection with the print
wiring substrate. In this way, 2 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, aplating wiring is not used.  As a result, it is possible to 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 & 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



15111External Connection Terminal 1120uter Frame Part 116Polyimide Resin Layer
118Semiconductor Element Mounting Part 119Semiconductor Element Electrode Connection Terminal
MCSLLP 21 CLAIMS 1.A manufacturing method of a semiconductor element substrate, the
manufacturing method comprising: 5a step of formig 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 frofm the fiRtsbuiarer, 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?netallicstﬁlﬁé%@ﬁ@t@tf@émmic 10plate; a step of forming a second photoresist

pattern on the second surface of the metallic plate to form an external connection terminal, the outer

9 Semiconductor Element Electrode Connection Terminal
5 10 Wiring
11 External Connection Terminal
12 Semiconductor Element
13 Gold Wire
14 Die Attach Material
10 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



a step of forming the slit in the peripheral of the outer frame part by half etching to connect the metallic
chip with the four corners of the outer frame part; 15a step of forming a plurality of concaved parts on
the second surface of the metallic plate; a step of forming a resin layer byjijecting a resin to the
plurality 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 fo?hing the 20semiconductor element electrode
connection terminal and the outer frame, the semiconductor element electrode connection terminal
and the outer frame being electrically connected t&HE¥Bmiconductor element mounting part and the
external connection terminal. MCSLLP 22 2.A semiconductor element substrate comprising: a
metallic plate comprising a first surface and a second surface different from the first surface; a
semiconductor element mounting, part formed on the first surface of the Smetallic plate; a
connection terhinal WitharsBsiidaranabed ehfeituruyaersirRenb i #ist Barface of the metallic
plate; a wiring formed on the first surface of the metallic plate; an outer frame part formed on the
metallic plate: MoRESHRERESEEMP CURREEHE a four corners of the outer frame part and a

5 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 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

10 plate;
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 part, and the slit;
a step of forming the slit in the peripheral of the outer frame part by half etching
to connect the metallic chip with the four corners of the outer frame part;
15 a step of forming a plurality of concaved parts on the second surface of the
metallic plate;
a step of forming a resin layer by injecting a resin to the plurality 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
20  semiconductor element electrode connection terminal and the outer frame, the
semiconductor element electrode connection terminal and the outer frame being
electrically connected to the semiconductor element mounting part and the external

connection terminal.



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; 15and a resin layer filled into the plurality of concaved parts, whereity!CSLltHe semiconductor for
element substrate is manufactured by a method, and the method includes: 20forming a first
photoresist pattern on the first surface or the metallicZglate, to form a slit penetrating the first surface of
the metallic plate and the second surface different from the first surface, to connect the semiconductor
element mouriting pdktsamécsastieondlrensne it etestisfa®nnection |, the wiring, the outer frame
part, the four corners of the outer frame part, and the metallic chip being a part of the MCSI LP 23
metallic plate; formirigastaiscolats sREBFISER pHIS bt dactitard & o RS RN plate to
form the external connection terminal, the outer frame part, and the slit; forming the slit in the
peripheral of tthe Bifetiasse part by half etching to

a semiconductor element mounting part formed on the first surface of the
5  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;
an outer frame part formed on the metallic plate;

10 a connection 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;

15 and

a resin layer filled into the plurality of concaved parts,
wherein
the semiconductor for element substrate is manufactured by a method, and the
method includes:

20 forming a first photoresist pattern on the first surface of the metallic plate, to
form a slit penetrating the first surface of the metallic plate and the second surface
different from the first surface, to connect the semiconductor element mounting part, the
semiconductor element electrode connection terminal, the wiring, the outer frame part,

the four corners of the outer frame part, and the metallic chip being a part of the



5connect the metallic chip with the four corners of the outer frame part; forming the plurality of
concaved parts on the second surface of the metallic plate; forming the resin layer by injecting a
resin to the plurality of concaved parts so that the resin does not enter the slit Mo h'a?dening the resin;
and 10etching the first surface of the metallic plate and forming the semiconductor element electrode
connection terminal and the outer frame, the semicoRductor element electrode connection terminal
and the outer frame being electrically connected to the semiconductor element mounting part and the
external conn@é&tidia@iinal. 153.A semiconductor device comprising: a semiconductor element chip

comprising a metallic plate comprising a first surface and a second surface different from the
first surface; a semidBHBIREOEISRTERE RBRINTYSHAR MY Shf thecarst stiranse o the Dstakiallic
plate; a connection terminal with a semiconductor element electrode formed on the first

surface of thePfAELMOPIaERS SXHFR) FoRRRGSh R i Disrritierdrams pistaticd thselibn outer frame

part formed on the metallic plate; MC SLLP 24 )
forming the slit in the peripheral of the outer frame part by half etching to

5  connect the metallic chip with the four corners of the outer frame part;

forming the plurality of concaved parts on the second surface of the metallic
plate;

forming the resin layer by injecting a resin to the plurality of concaved parts so
that the resin does not enter the slit and hardening the resin; and

10 etching the first surface of the metallic plate and forming the semiconductor

element electrode connection terminal and the outer frame, the semiconductor element
electrode connection terminal and the outer frame being electrically connected to the

semiconductor element mounting part and the external connection terminal.

15 3. A semiconductor device comprising:
a semiconductor element chip comprising
a metallic plate comprising a first surface and a second surface different
from the first surface;
a semiconductor element mounting part formed on the first surface of the
20  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;

an outer frame part formed on 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 or the metallic plate; and 5a resin layer filled into the
plurality of concaved parts; the semiconductor device further comprisiM§ alddiconductor
element mounted on the semiconductor element mounting part of the semiconductor element chip, the
semiconductor clement being electrically connected t&*he semiconductor element chip, 10wherein
the semiconductor for element chip is manufactured by a method, and the method includes:

forming a first photoresist pateiicartisermettiurfissa vetiermedandipare rrsrrrgcsh enetrating the
first surface of the metallic plate and the second surface 15 different from the first surface, to connect
the semicondstMlétaniésit mounting part, the semiconductor element electrode connection terminal,
the wiring, the outer frame part, the four corners of the outer frame part, and the metallic chip being a
part of the metallic plate; 2 Plusdlifinf o Secbh SHBtBYRE R Pistfisaoh e e @ibesurface of the
metallic 20plate to form the external connection terminal, the outer frame part, and the slit; forming the
slit in the periﬁ]f*@?é]ll%)?{ﬁ@?c?dl%r frame part by half etching to connect the metallic chip with the four

corners of the outer frame part; forming the plurality of concaved parts on the second surface of the
metallic $1.4 CSLL p 25 & 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
chip, the semiconductor element being electrically connected to the semiconductor
element chip,
10 wherein
the semiconductor for element chip is manufactured by a method, and the
method includes:
forming a first photoresist pattern on the first surface of the metallic plate, to
form a slit penetrating the first surface of the metallic plate and the second surface
15  different from the first surface, to connect the semiconductor element mounting part, the
semiconductor element electrode connection terminal, the wiring, the outer frame part,
the four corners of the outer frame part, and the metallic chip being a part of the
metallic plate;
forming the second photoresist pattern on the second surface of the metallic
20  plate to form the external connection terminal, the outer frame part, and the slit;
forming the slit in the peripheral of the outer frame part by half etching to
connect the metallic chip with the four corners of the outer frame part;
forming the plurality of concaved parts on the second surface of the metallic

plate;



forming the resin layer by injecting a resin to the plurality of concaved parts so that the resin does not
enter the slit and hardening the resin; etching the first surface of the metallic plate and forming the
semiconductor  element electrode connection terminal and the outer frame, itH&Ssémiconductor
element 5electrode connection terminal and the outer frame being electrically connected to the

semiconductor element mounting part and the exterm& connection terminal; and removing the metallic
chip.
forming the resin layer by injecting a resin to the plurality of concaved parts so

that the resin does not enter the slit and hardening the resin;
etching the first surface of the metallic plate and forming the semiconductor
element electrode connection terminal and the outer frame, the semiconductor element
5 electrode connection terminal and the outer frame being electrically connected to the
semiconductor element mounting part and the external connection terminal; and

removing the metallic chip.



