11/ 08/ 2005 1 SUBSTRATE FOR SEM CONDUCTOR DEVI CE, SEM CONDUCTOR CHI P
MOUNTI NG SUBSTRATE, SEM CONDUCTCOR DEVI CE AND METHOD OF FABRI CARIIONDS /2005
THERECF, AND Cl RCU T BOARD, TOGETHER W TH ELECTRONI C EQUI PMENT 5 BACKGROUND

OF THE INVENTION Field of the Inventiogp The present invention relates to a
substrate for a sem conductor device, a sem conductor chip nmounting
substrate, 10 a sem conductor device and nethod of fabrication thereof,
and a circuit boar 8VBSTRATHEFORSEMEIGNIUCTOR DEYIICEJEBEMIBONSUCRPDROAY 8h
Rel ated Art Met hods have been devel oped for providing small packages such
as chip scal e/ siMUNHNGFHSSTBIT),, SAMICONDUGTIOR DEVICE ND MEmop wral ity

of sem conduct or chigs on a flexible substrate then sealing the

entire-assenbl y TABRESARIONHEHEREQF ; oAND S@ERGUIT pBQARR} TOGETKER CWITH Nt O
If the flexible substrate is cut by a blade or router

i ndi vi dual packages.

in this case, a problemoccurs i BLERFROME EQUIPNENFenerates 20 dust at
the corne portions of individual products, so a better solution is
required. SUMMARY OF THE | NVENTI ON To solve this problem the present

cem conductor chi p  mounti ng ESRSTIANED o S COMAISCAN devi ce and met hod
of Field of the Invention
The present invention relates to a substrate fér a
semiconductor device, a semiconductor chip mounting subsfféte,
10 a semiconductor device and method of fabrication thereof, and
a circuit board, together with electronic equipment.
Description of Related Art
Methods have been developed for providing small packages
such as chip scale/size packages (CSPs), which involve mounting
15 aplurality of semiconductor chips on a flexible substrate theﬁ
sealing the entire assembly in resin. The resultant sealed
product is then cut into individual packages.
If the flexible substrate is cut by a blade or router
in this case, a problemroccurs in that the cutting generates
20  dust at the corner portions of individual products, so a better
-solution is required.
SUMMARY OF THE INVENTION
To solve this problem, the present invention provides
- 25 a substrate for a semiconductor device, a semiconductor chip
mounting substrate; a semiconductor device and method of

fabrication theréof, and a circuit board, together with



fabrication thereof, and a circuit board, together with 11/08/ 2005 2

el ectroni c equi pnment conprising the same, wherein the generatiadmpbg8/2005
cutting dust is reduced. (1) According to a first aspect of the present
invention, there is provided a substrate for a sem conductor device,
having 5 a nounting region for a sem cOnductor chip, wherein at |east one
hole is formed at a position where cutting lines intersect. The substrate

for a sem condslcyraleld Cequi dansifpr 1ty ik | RYGRLT 0gneaR he Gyl
apart to separate it into 1ndividual products that are sem conductor

devi ces. The Ifemmandtiion iof dentialpnrmisitid Heddcees. | n practice, the
cutting - lines are of a striped formhaving a certain width. Corner
portions of individydl) Acosotisg aeaftimadaspesodt i:ﬁéﬁ]:ﬂé'ﬁzﬂ: ihbengybhi ng
lines intersect. Wth this aspect of the invention, "hole" is not limted
15 to a throudhexs &8 providad ambubstehte far asendcbaductpe ddvied chatvhal

does not \pl)ﬁnetrate such as a depression. If a hole is formed at each
posi ti on wher @ BARRLARY| Fagionnfer seciemizonduaifon lohigybsheaednf at Lbast
sem conductor device fornms an indented shape at each corner portion of

each i ndi vi duSPeidR e, To¥med af gaappetiieomwhereorwiting ldacs potersent.
where cutting lines hi,nt rsect, part of the substrate. for the
sem conduct or devi cEC iRt S i Semgsomdustesr dgEicroknoaCeardance
i ndi vidual  preodyc h'§i ncerﬁ?&r}._ts of thg substrate for the sem conductor
device 25 arée either-inder AhvEd Y BF iCUY% ARFME B@ ERPAESLRerlthoiR¥@ns
individual products that are semiconductor devices. The
10 cutting is done along cutting lines. In practice, the cutting
lines are of a striped form having a certain width. Corner
portions of individual products are formed at positions where
the cutting lines intersect.
With this aspect of the invention, "hole" is not limited
15 ~ to a through hole; it cain_' also refer to any other type of hole
that does not penetrate, such as a depression. If a hole is
formed at each position téhér_ej cutting lines intersect, part
of the substrate for the _s:‘_éini;édnductor device forms an indented
shape at each corner pOrtiéin of each individual product. If
20 a depression is formed at 'éach position where cutting lines
intersect, part of the substrate for the semiconductor device
is made thinner at each corner portion of each individual
product.
Since parts of the substrate for the semiconductor device
- 25 ~ are either indented inward or is thinner at the corner portions

of the individual products, it is therefore possible to reduce

the amount of cutting dust when the cutting is done.



of the individual products, it is therefore possible to reduce the anount
of cutting dust when the cutting is done. 11/08/2005 3 (2) In thils/08/2005

substrate for a sem conductor device, one of the holes nay be formed at
the position where the cutting lines intersect; and the hole may be forned

to a size that conprises an i nt er sect i dn portion of the cutting lines. 5
This ensures that the corner portions of individual products are defined

by inner wall surfaqey afn e @usteate ForNar sRRfitbARBCEBETREvR%e! NEne

provi sion of the depressions. Part of the substrate for the sem conductor

device is formddthieohbdeisnflapt b fomnmed Hf dHd Pl tilore WhlereOther cRPE hgn
of each 10 individual product. (3) In this substrate for a sem conduct or

device, a pl ddaest yindfensertiolasl rohe infommd ¢ fdEndDstd | HNs IHET enhhe
cutting lines intersect; and part of each of the holes nmay be superinposed
on an i nt er se€PMPrLSEst iaon ilntewsectibe porting of5theneattIhgslénesces that
the corner_portions of individual products are defined by inner wall
surfaces & the hol 88igr enswneserthsdr t tlomscobonerd poytilvesprafyi sndividuabe
depressions. Part of the substrate for the sem conductor device can be
formed 20 to BEOAHELSA: 8¥ei AR&LAcdr by hinner waldaswrtacesroporhe orobes each
I ndi vi dual prpduct. I\/breover,e%ifnce it is sufficient that part of each hole
i s superi npos & BRET RROT hiRs e Rt thenprevisdent A€ the tderressinns.
h hole ca smal |.er..

eac 0 nPQJ?t %BP S Bubstrate for the semiconductor device is formed

to be indented inward or thinner at each corner portion of each

10 individual product.

(3) In this substrate for a semiconductor device, a
plurality of the holes may be formed at the position where the
cutting lines intersect; and part of each of the holes may be
superimposed on an intersection portidn between the cutting

15 1lines. |

This ensures that the corner portions of individual

products are defined by inner wall surfaces of the holes or
‘thinner portions formed by the provision of the depressions.
Part of the substrate for the semiconductor device can be formed

20 to be indented inward or thinner at each corner portion of each
individual product.

Moreover, since it is sufficient that part of each hole
is superimposed on the intersection portion between the cutting
lines, each_ hole can be made smaller.

25 (4) In this substrate for a semiconductor device, the

plurality of holes may be positioned on edges of one of the

cutting lines that is to be cut last, in the intersection



25 (4) In this substrate for a semi conductor device, the plurality of

hol es may be positioned on edges of one of the cutting lines that/08/t20dks
cut last, in the intersection. 11/08/2005 4 portion. (5) In this.
substrate for a sem conductor device, the plurality of holes may be forned
on part of the cutting line that is t o*be cut last, when that part is to
be cut earlier 5 than the intersection portion between the cutting |ines.
(6) In this substthdbe.for a sem conductor device, the plurality of holes
may be formed on part of the cutting line that is to be cut |ast, when
that part is to be c(f) afit ethishesubstmaisectonm penicondmettve ddhige,UttdHang
lines. 10 (7) In this substrate for a sem conductor device, the spacing

bet ween one ofpitkakiteoff dodes oayabecdgemefl bhepart tofigthe imettinad liime o
be cut last and another of the holes formed on another edge of the cutting
line may be | dd@t High tthde vtcdaats, othen dihati mpiordisi 69 &fe TwdueEniger
tool. 15 This configuration ensures that the cutting can be done to cut
away a parP ofthéfc it idtarsaatdon mordgamn beisiaanoide eutitigig)ildngs -
products can be defiggd by inner wall surfaces of the holes or thinner
portions formed by Pdvild 1S SURStIaLs £94 Gnsemigongycrer; feyisensths: o
for a senicon%g&t%r. evi%e gt | east. ope of .the hol es tilbe f or.med; .and
the hole may Kavé A EXp8F hples JBRY Bﬁ : ‘F\’é’l‘eﬁlso%lﬁ?s"é:d"d{/m & Gt inghldne
makes it poss'tplla% 58 PEYEUud rl%s%:e,alwlhr&]-:'gl Q:?i%ltnpglr: s to be cut after the
intersection portion between the cutting lines.

10 (7) In this substrate for a semiconductor device, the
spacing between one of the holes formed on an edge of the cutting
line that is to be cut last and another of the holes formed
on another edge of the cutting line may be less than the
thickness of a cutting portion of a cutting tool.

15 : This configuration ensures that the cutting can be done
to cut away a part of each hole and that the corner portions
of individual products can be defined by inner wall surfaces
of the holes or thinner portions formed by provision of the
depressions. |

20 (8) Inthis substrate for a semiconductor device, at least
one of the holes may be formed; and the hole may have an aperture

-portion that is closed by a cover.
This makes it possible to prevent the sealing resin from
flowing into the hole, and thus prevent the sealing resin from
256 seeping from one surface of the semiconductor device to the

other surface thereof through the hole.

(9) In this substrate for a semiconductor device, an



flowing into the hole, and thus prevent the sealing resin from 25 seeping
fromone surface of the sem conductor device to the other surfagde/O8¢Reds

through the hole. (9) In this substrate for a sem conductor device, an

11/ 08/ 2005 5 interconnecting pattern may be forned; and the cover nay be
fornmed of the same material as the intefconnecting pattern. This makes it
possible to formthe cover without 1increasing the steps of the fabrication

process. 5 (1l0jin¥ercoghegting psecond mepasé edrmdi; HRE e iIdAIH Wy be
there is provided a sem conductor chip nounting substrate, conprising: a
substrate of afomtedief thatsamn npetexial o thxepartaireoineeedng patticrh i s
formed at | east one hole at an intersection portion between cutting |ines
for separating the Mhisubmakese it possibleal toy fafrm nthei dumrepr adwticsit

and a plurality of sem conductor chips which are nounted on the
substrate. ThelRERATHS the ftepsiat &he tfalticatispeprogfesishe i nventi on,
on which ig nounted a plurality of sem conductor 15 chips, can be cut
apart to fgrn1a pl ufdi%i3ceRrd Hag o EECPRIRRRESt Fhéhepresent dnyens ignong
the cutting lines. In ractjce, the cutting lines_are of a striped form
having a cer tGFSwi'dt PIOHIRE HoFEREFRNGRCT R GhipaloBRbdng! §u§ﬁtrr4§ef
lines 20 intersect.

Wih thi s aspSCRBRRoiRg ] B ERERGT 2o S a | RAHRR 19T i 2% he( RRbughto
hole; it can gbﬁgréﬁgebiEQegqyi%ta GchYRE 2hH24€at 1east one hole at an
intersection portion between cutting lines for separating the
10 substrate into a plurality of individual products; and a
plurality of semiconductor chips which are mounted on the

substrate.

The substrate in accordance with this aspect of the
invention, on which is mounted a plurality of semiconductor

15 chips, can be cut apart to form a plurality of individual
products. The cutting is done along the cutting lines. In
practice, the cutting lines are of a striped form having a
certain width. Corner portions of individual products of the
substrate are formed at positions where the cutting lines

20 intersect.

With this aspect of the invention, "hole" is not limited
to a through hole; it can also refer to any other type of hole
that does not penetrate, such as a depression. If a hole is
formed at each position where cutting lines intersect, each

25 corner portion of each individual product of the substrate forms

an indented shape. If a depression is formed at each position

where cutting lines intersect, each corner portion of each



t hat does not penetrate, such as a depression. If a hole is fornmed at each
position where cutting lines intersect, each 25 corner portion afi @glf2005
i ndi vidual product of the substrate fornms an indented shape. If a
depression is formed at each position where cutting lines intersect, each
corner portion of each 11/08/ 2005 6 i ndPvi dual product of the substrate is
made thinner. Since the corner portions of individual pieces of the
substrate are htdierdialdgnicethotwill i Al tdivedls mddd Thip@ssi.bl e to
reduce the amount of cutting dust even when the 5 cutting is done al ong
the intersecting cuttineg [theesorfikl) portilns sEmisdiducuen ellepesDoft theg
substrate, the plurality of sem conductor chips may be sealed in by resin.
Thi s confi gur &ubBtnatieeane eidgdwinh| indentted imeardson ampathishen|t dbedus!y
with the cutting of the substrate. 10 (12) In this sem conductor chip

nmount i.ng substPCFSdblendo redugerdper jamounite offiolcuttings dpstvieses wbennthe

t he intersgction porti,on between cutting lines. If holes are fornmed in the
substrat e, ?ealHtidfFels HOPE 84080 the iinderseghing cussing diapssrate and
resin is 15 formed ?gﬂresin. Jf depressions are forned in the substrate,

each corner portion{df)thd A FPRISPngustey ehip Maunteing supstraden the

f d by a thi . pi f subst . apd th in. (13) Ln this |
o conduct or BYIERLAbHOE g BABGRHAREOE  ABSPROReY By BESieRrid BB Zesine

sem conduct or _ _ _ _ _
(I SO et o HRLEaBEEL o< o BARLE oA ELBHL! LA%hA ERe £380n' "
apart simultaneously with the cutting of the substrate.
10 (12) In this semiconductor chip mounting substrate, the
resin may fill the hole.

This provides resin in the intersection pertion between
cutting lines. If holes are formed in the substrate, each corner
pprtion of the individual pieces of substrate and resin is

15 formed by resin. If depressions are formed in the& substrate,
each corner portion of the individual pieces of substrate and
resin is formed by a thinner piece of substrate and the resin.

(13) In this semiconductor chi;:mounting"sﬁbstrate, the
hole may be formed to a size that comprises the intersection

20 portion of the cutting lines.

(14) In this semiconductor chi;>mounting:substrate, the
hole may have an aperture portion that is éiésed by a cover,
and the resin may be provided over a surface of,tﬁe substrate
for a semiconductor device where the cover ié.provided.

- 25 This makes it possible to prevent the resin V'from flowing

into the hole and thus prevent seepage of the resin from one

surface of the substrate to the other surface thereof through



hol e may have an aperture portion that is closed by a cover, and the resin
may be provided over a surface of the substrate for a sem conductopgdegEs
where the cover is provided. 25 This nakes it possible to prevent the resin
fromflowng into the hole and thus prevent seepage of the resin from one
surface of the substrate to the other slrface thereof t hrough 11/08/ 2005 7
the hole. (15) According to a third aspect of the present invention, there

is provided a H"emitwsnsluct or devi ce conprising: sem conductor chip;
substrate on which the sem conductor chip is nounted and which is forned

by cutting apart a l(@5geAceobdingtt® a ahdrdraspect of 1IrRapi8gehibdnvention,
sem conduct or chip; wherein the sem conductor device has an outer shape
havi ng a cor néthems tiisopravidied) avsanmdiconducam ddvildee coulpatisding:i S
indented further inward than an edge surface of the resin at the corner
portion. This aspe@ semicieaduelkent chipgr ovi des a configuration that
reduces the anmount of cutting dust that remains on the substrate after
bei ng genePated at ﬁh§uP§Fﬁégep@Bthh%hb®h¢kﬁﬁmﬁgbnﬂnQﬁqn;Ghi@risomounged
substrate. (16% In this_sem conductor device, the substrate at the corner

portion may fGPfh Yhifhpds farmed by qaiktelng mRAE DiPo9eresubrssaten apdm

the direction in mhich.thgﬁcorne rotrudes, and,thus an edge

E. Borbion g .
surface of the substFatB 58TnE§2be"InkBfRt EENAGPPARFEPAWEREPE han t he edge

surface of the wherein the semiconductor device has an outer shape
having a corner portion; and |
10 wherein a part of the substrate is indented further inward
than an edge surface of the resin at the corner portion.

This aspect of the invention provides a configuration
that reduces the amount of cutting dust that remains on the
substrate after being generated at the corner portions by the

15 éutting apart of the substrate.

(16) In this semiconductor device, the substrate at
the corner portion may form a shape that is indented in the
opposite direction from the direction in which the corner
portion protrudes, and thus an edge surface of the substrate

20 may be indented further inward than the edge surface of the
" resin.

(17) In this semiconductor device, the formation of a
thinner portion in the substrate at the corner portion may
ensure that a surface of the thinner portion of the substrate

25 is indented further inward than the edge surface of the resin.

(18) In this semiconductor device, the part of the

substrate that is indented further inward than the edge portion



resin. .(17) In this sem conductor device, the formation of a thinner
portion in the substrate at the corner portion may ensure that 1a 872095
of the thinner portion of the substrate 25 is indented further inward than
the edge surface of the resin.. (18) IQ this sem conductor device, the
part of the substrate that is indented”further inward than the edge.
portion 11/08/2005 8 of the resin at the corner portion may be covered by
the resin. ThifSthaste®bn stathpaddrmér tioBShaRIR: £ovePrarey the FaghR ., at
the corner portion so that no cutting dust is generated by the cutting
apart of the substr&hés eb8ures that pamitcofiduhtosube¥iréte dsCeveersaybhe
provided at the corner portion, between the substrate and the resin; and
the part of tHE@ssObat teccohner iperitidensedtalr hdentitingy dust hangeheratga
surface of the resin may be exposed. (20) According to a fourth aspect of
the present iBVefhBofuttiog: apesti ofpibei dsbstretecuit board which has any
of the preef/i ously described, sem conductor devices nounted thereon. (21)

According 2o a fifthl83Jecthis sepd condustor drreine oa,conarenay ibe provided

el ectroni c equippent which is provided with any of the previously

descri bed serrf’toggﬁcFBFnﬁEyPEE 1ohg Pobyeppcbhai sgbsbratai and bRpeEesbn; t he
Cerm conduct o “HAVAR P @ ERROHBERERFE; thEt 4 LPABNSEaLEBRERBENTHAFS
plurality of SRuhCORIUGHGE sGPERSe °0s 2 REPELLA Sl BT ElpdSedOr med at

(20) According to a fourth aspect of the present invention,

10 there is provided a circuit board which has any of the previously
described semiconductor devices mounted thereon.

(21) According to a fifth aspect of the present invention,
there is provided electronic equipment which is provided with
any of the previously ciescribed semiconductor devices.

15 (22) According to a sixth aspect of the present invention,
there is provided a method of fabricating a semiconductor device,
the method comprising:

a first step of mounting a plurality of semiconductor
chips on a substrate on which is formed at least one hole at

20 a position where cutting lines intersect, then sealing the
plurality of semiconductor chips with resin; and
| a second step of cutting the substrate and the resin into
~ individual products along the cutting lines, through at least
part of the hole.
25 With this aspect of the invention, the substrate on which

a plurality of semiconductor chips is mounted is cut apart to

form a plurality of individual products. The cutting is done .



20 a position where cutting lines intersect, then sealing the plurality of
sem conductor chips with resin; and a second step of cutting thd1sUb8YRRES
and the resin into individual products along the cutting |ines, through at
| east part of the hole. 25 Wth this agpect of the invention, the
substrate on which a plurality of sem €onductor chips is nounted is cut
apart to forma plurality of individual products. The cutting is done

11/08/ 2005 al cabpwgitditiging Nesned N i gghb%&cet,hehe%ﬁteﬂné ! Pﬁ?e@rﬁ]'@qu?‘ a
striped formhaving a certain w dth. rner portions of individual pieces
of the substratterietl r €éoirm aevimy nad irtJiasi iaph . MiRimidhepset 16Rg |dfes
intersect. 5 Wth this aspect of the invention, "hole" is not limted to a
t hrough hol e; indiszinludls piefes ¢b by stbstrayecanfl bekeén hbat réemsdnaic
penetrate, such as a depression. If a hole is formed at each position
wher e cutting BAsiddang arhss thearquttding Hemsasbsitmtadresefodr. t he seni conduct or
device for an indented 10 shape at each corner portion of each individual
pi ece of tgz  subst Fat& BRdsraspert pif bhecpresntiom, $hbdeftels atoteddhited
position where cutting |ines intersect, part of the substrate for the

seni conduct or t@edi BRrodghdipleniiineanaleaeter ter approther Wfpeathhole

i ndi vi dual piece ofothe substrate and resin. 15 Since the part of the
substrate is f‘f‘ﬁefi_ FﬁdBﬂgeB?PﬁMF‘BeroFuFQ i AnE8FPEESEALA - c&fnarhole is
o ot oSSk, (U85S igh, UREE RS Ihe TR ST frbbet sonet
al ong the intggsgd LA8stEHEE A9 khBSSemiconductor device forms an indented

10 shape at each corner portion of each individﬁal piece of the
substrate and resin. If a depression is formed at each position
where cutting lines intersect, part of the substrate for the
semiconductor device is made thinner at each corner portion
of each individual piece of the substrate and resin.

15 Since the part of the substrate is either indented inward
or is thinner at eacﬁ corner portioh of each individual piece
of the substrate and resin, it is possible to reduce the amount
of cutting dust when the cutting is done along the intersecting
cutting lines. |

20 (23) In this method of fabricating ‘é semiconductor device,
the resin may fill the hole in the first step.

This ensures that resin is provided at the each
intersection portion of the cutting lines. If holes are formed

.in the substrate, each corngf__pqrtion of the individual pieces

25 of the substrate and resin -isi-formed by resin. If depressions

are formed in the substrdte, each corner portion of the

individual pieces of the substrate and resin is formed by a



20 (23) In this nethod of fabricating a sem conductor device, the resin
may fill the hole in.the first step. This ensures that resin is1arfoy8ded s

the each intersection portion of the cutting lines. If holes are forned
in the substrate, each corner portion 96 t he individual pieces 25 of the
substrate and resin-is fornmed by resin:"If depressions are forned in the
substrate, each corner portion of the individual pieces of the substrate

and resin is fthiedebypbedd/ OB/ 20Ok tar@eindi ge£iwf the substrate and
resin. (24) In this nmethod of fabricating a sem conductor device, at |east
one of the hol es may( k) forthec methdd ofubsiby fh#£t iy acudEicomnco Ndevides
to bl ock the hole, before the first step; and flow of the resin into the
hol e during tHt fieast sweg afythehdigiresy anetye bebfdrmeedt dretheTlsubstakes ;i ta
possible to prevent the resin fromflowing into the hole and thus prevent
seepage of th&EGwas Rayr benrniew isiad be dlsfck kdeshbler dtefore the Titstr ssepiace

t her eof thgou h 10 the hole. (25) The nmethod of fabricating a ,
sem conducPor itdow piythe Ferin ddits ithe hodeegusingokhe (firat step may

i nterconnectin attern jn the substrate, before the first step,. and the
cover may be rﬂ%ﬁ%%&ﬂ SsOYe3t forming the interconnecting 15

pattern. This makes | de a cover \1%'[ hout, increasing the

i t. I ble t g
nunmber of fabricati ghlg,?lg% EI?S (%ygﬁﬁigxﬁst?rﬁqﬁﬁ’(fﬁ gk et itfgmytlowing

sem conduct or ;d@%l €fe hole and thus prevent seepage of the resin from one
surface of the substrate to the other surface thereof through.
10 the hole.

:(25) The method of fabricating a semiconductor device
may further comprise a. step of forming an interconnect.ing
pattern in the substrate, before the first step, and the cover
may be formed during the step of forming the interconnecting

15 pattern.

This makes it possible to provide a cover without
increasing the number of fabrication steps.

(26) Inthis method of fabricating a semiconductor device,
one of the holes may be formed at the position where the cutting

20 lines -intersect; and the substrate and the resin may be cut
through an'inner side of the hole in the second step.

This makes it possible to define the corner portions of
individuai pieces of the substrate with inner Wall surfaces
of the holes or thinner portions formed by the provision of

- 25 the depressions.
(27) Inthis method of fabricating a semiconductor device,

a plurality of the holes may be formed at the position where



one of the holes may be forned at the position where the cutting 20 |ines
intersect; and the substrate and the resin may be cut through an f@8¢r005
side of the hole in the second step. This nmakes it possible to define the
corner portions of individual pieces of the substrate with inner wall
surfaces of the holes or thinner porti%&w formed by the provision of 25
the depressions. (27) In this nmethod of fabricating a sem conductor device,

a plurality ofthdectnotirsg nbynde inteedest; t thePpstaPityh6ECchd1£28M390pell
the cutting lines intersect; the plurality of holes nmay be forned t0 be
posi ti oned on &ugesl dfo beepokitliened: bhngdgesest életof TH Rty dsles at
the position where the cutting lines intersect; and the substrate and the
resin may be ditat Asotglbe Bupatasti aththeqgspeit ioe whelresthe diiet SREOAdes
step. This makes it possible to define the corner portions of individual
products of tHOtEQNFGGHt andi theisiwestovate and thecsesbdh mdre bwlcet thrbhighner
portions fprnmed by the provision of the depressions. Mreover, since it is
suffici ent®t h&@3LfaPE Hheorespestivie: hod esygar theosegood sihepi.nt er secti on
portion between th& cutting Ijnes, each hole can be nade smaller. (28) In
this method of fabrFE&PiNYKES sk ttodefire thecornesn parsions ofie
resin may be . a_cutti t ool _ havi n a thickpness that is_greater than
t he spacing bgq{ &égﬁdgﬁg %ﬁzoq‘gc’f%eo%&%@ssggﬁﬁﬁﬁtﬁﬁuaw ddfeoradkeserfacas
line that is fe p a nat her, of the holes fornmed on angt her
edge of the Cuttﬁﬁgﬁ#%%%.gi @ﬂgnﬁeg portions fbrmeg by tﬂg provision of
the depressions. Moreover, since it is sufficient that part
10 ofeachholeissuperimposedontheiﬁtersectionportionbetween
the cutting lines, each hole can be made smaller.
(28) Inthis method of fabricating a semiconductor device,
the substrate and the resin may be cut by a cutting tool having
a thickness that is greater than the spacing between one of
15 the holes formed on an edge of the cutting line that is to be
-cut last and another of the holes formed on another edge of
the cutting line.
This configuration ensures that the cutting is done to
cut away part of each hole and that the corner portions of
20  individual products of the substrate are defined with inner
wall surfaces of the holes or thinner portions formed by

provision of the depressions.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 shows a substrate for a semiconductor device in
accordance with a first embodiment to which this invention is

applied;



This configuration ensures that the cutting is done to cut away part of
each hole and that the corner portions of 20 individual producﬂﬁmesyQ@05

substrate are defined with inner wall surfaces of the holes or thinner
portions fornmed by provision of the dgﬁressions. BRI EF DESCRI PTI ON OF THE
DRAW NGS 25 Fig. 1 shows a substrate f a sem conductor device in
accordance with a first enbodi nent to which this invention is applied,

11/ 08/ 2005 12 Fig. Fishovs shdwi F@C&n@éhé,abbf%&bﬂﬂcatiﬁg‘ 808G Bhdudebice
in accordance with the first enbodinment to which this f{nvention is

appl i ed; Fig. d&wivmwinmneceorianset thhOf:hé@it@@ténﬂﬂ)cﬁme'in.SQiB SAIGHC kR s,
device in accordance with the first enbodinment to which this invention is
appl i ed; Fi gs.inmyendrieniBsshpplded;l nore of the method of fabricating a
sen conductor device in accordance with the first enbodinent to which this
i nvention is applie8il9:0 Bi gshgwshomeorevetheor methotlheofiet iaBratating a
fabricating a sem conductor device in accordance with the first enbodi nent
to which thi s SPRVERPABALPY depliredin Rerondattmevitdt tier €irktt eebodihent of
fabricating a, se nduct or device in accordance with the first embodi ment
15 to which tHhPs¥ ﬁ9gnFPbﬁ iaveppiradisFagpliedhows a seni conductor device

in accordance with the flrst e odi nent to which this invention is
appl i ed: 4A 4B show still more of the method of

fabricating a semiconductor device in accordance with the first
embodiment to which this invention is applied;

10 Fig. 5 shows even more of the method of fabricating a
semiconductor device in accordance with the first embodiment
to which this invention is applied;

Fig. 6 shows yet more of the method of fabricating a

-~ semiconductor device in accordance with the first embodiment

15 to which this invention is applied;

Fig. 7 shows a semiconductor device in accordance with _
the first embodiment to which this invention is applied;

Fig. 8 is another view of the semiconductor device in
accordance with the first embodiment to which this invention

20 is applied;

Fig. 9 shows a substrate for a semiconductor device in
‘accordance with a second embodiment to which this invention
is applied;

| Fig. 10 shows a method of fabricating a semiconductor

25 device in accordance with the second embodiment to which this
invention is applied;

Figs. 11A and 11B show a modification of the substrate



Fig. 8 is another view of the sem conductor device in accordance with the
first enbodi ment to which this invention 20 is applied; Fig. 913hy8/2005
substrate for a sem conductor device in accordance with a second

enbodi nent to which this invention islgppl ied; Fig. 10 shows a nethod of
fabricating a sem conductor 25 device’i'n accordance with the second
enbodi nent to which this invention is applied; Figs. 11A and 11B show a
nmodi fi cati on ofox ha semdcoadactbr08defilEe 13nf accardaficeonditth othdegieednd
accordance with the second enbodinent to which this invention is applied,;
Fig. 12 shows enbaddmentdda orhiddyitdeid ninodricends wipgplied;hi rd enbodi ment
to which this invention is applied; 5 Fig. 13 shows a sem conductor device
in accordance with Flﬁouﬂ?hsgwécﬁ AEmicondpicitor daviceniemdanrdancepptiichd;
and Fig. 14 shows .el ectronj.c equi pnent that is provided with a_

sem conduct or ad\é\'@ﬁld‘él Fgﬁﬂdeﬁteé’gi B ol Adisnhdnyentden ds appdigdiace with
this invenktion. 10 TAI]t D .DESCRI PTI ON OF PREFERRED ENMBODI MENTS

Enbodi ment¥ of the Préseh? THR¥HR SFmdFONFESEPTHERVERE oW AOCRTHBNEFEEENE o
Sem conduct or “aegPEEt AEealPen. 2, PRReR, TRk iniRataPRote SBPMPER BRfs
invention is appli ef'ib? W electronic equipment that is provided with
a semiconductor device fabricated by applying the method in
accordance with this invention.

10
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention are described below

with reference to the accompanying drawings.

15 First Embodiment

A substrate for a semiconductor device in accordance with
a first embodiment to which this invention is applied is shown
in Fig. 1. After a plurality of semiconductor chips 20 has been
mounted on a substrate for a semiconductor device (hereinafter
20 called "substrate") 10, as shown in Fig. 2, the assembly is
cut into a plurality of individual products to form a plurality
of semiconductor devices 30 (see Fig. 8). The substrate 10
becomes an interposer for the semiconductor devices when they

are separated.
25 The substrate 10 is formed from a material that can be
cut into separate pieces. The present invention is particularly

- effective when corner portions are formed by the cutting, and



in Fig. 1 . After a plurality of sem conductor chips 2 0 has been nounted
on a substrate for a sem conductor device (hereinafter 20 called1/08/2005
"substrate") 10, as shown in Fig. 2, the assenbly is cut into a plurality
of individual products to forma pluraljty of sem conductor devices 30
(see Fig. 8). The substrate 10 beconmest®an I nterposer f or the

sem conduct or devices when they are separated. 25 The substrate 10 is

formed from a wiségrinal stbetrsea 10chas Hedn 't OrmeRY L matedGa3 tIAE TR
invention is particularly effective when corner portions are formed by "t he

cutting, and Idesr20S5 bhtwhiewy tdessubat r 8hesd0 desndeepoi@isnd.of1@ is
material that readily generates cutting dust at those corner portions. It
is preferabl eenefengile tire aqppdyethe preastntnimhent ide whdistthat subk® rate
formed of a material that is elastic, by way of exanple. 5 The material of
t he substrate 10 igofipumed afiya sateadmduthat nis gdrist ingt byi whp off examplieal s

I ncl udi ng inorgani c substance, but it is preferable to use an organic
material tRer Materydhnple the subsiuatie al@ ¢coufldr ded dmpnefinverdenisc
material is a flexihle subsfrate consisting of a polyimde resin. 10 At

| east one nourt3FFANdG Batasials gravatRxiaks ineludipgtinargandc swhstanaei ng
the plurality, of s%m'.condulg_tor ihi$s 20 (qa plurality of hmounting regions
12 i's shown i RUE §° 15 BEELSTebIg Y WR AN Pasanigdiagrayialasherefor. An

I nt erconnecti er : Fig. ,8) .coul | so be forned in at | east
one surface OP gfggggcﬁ%négﬁt F%g;ﬁ&%%n1%2.f_'oﬂnﬁaogf:o@agas?rgﬂﬂrco‘ﬁﬁggﬁi”? ce

I's used thergfop, shuliR9LNsHELRGES SBHEQS%EES 8¢ gsggiyifﬁ‘ide resin.

10 At least one mounting region 12 is provided on the
substrate 10, for mqunting the plurality of semiconductor chips
20 (a plurality of mounting regions 12 is shown in Fig. 1, but
it could equally well be one). An interconnecting pattern 13
(see Fig. 8) could also be formed in at least one surface of
15 each mounting region 12 (in most cases, only one surface is
used therefor, but both surfaces could also be used). A
plurality of through holes 14 could be formed in the substrate
10, to enable electrical contact between one surface and the
other surface. The plurality of through holes 14 could be formed
20 in each mounting region 12. Inner wall surfaces of the through
holes 14 could be plated with a conductive material such as
.copper or gold, or the through holes 14 could be filled with
a conductive material. A component such as a solder ball fo
form an external terminal could be formed on top of each of

25 the through holes 14.
At least one hole 16 is formed in the substrate 10,

. separate from the through holes 14. More speCifically, at least



plurality of through holes 14 could be fornmed in the substrate 10, to
enabl e el ectrical contact between one surface and the other sunfigteg/Pli5
plurality of through holes 14 could be forned 20 in each nounting region
12. Inner wall surfaces of the through goles 14 could be plated with a
conductive material such as copper or b | d, or the through holes 14 could
be filled with a conductive material. A conponent such as a solder ball to

form an externahetRoIenbé L®utcinlRl fa REOPOEAR i8h #fePeObutLind NEidds oygh
holes 14. At |east one hole 16 is forned in the substrate 10, separate

from the throuphtapsest xhdte ésspely bnedhdle fair baBR!inklHrd#c2A0n 1h P,
hole 16 is formed at each position where cutting lines L intersect (there
is only one holk- fBheesbapenvErsiets iloolée nl&i s ndd . 1hktedape: efodli D e
16 is not limted; it could be a round hole or a square hole. The size of
the hole 16 (i¥eurdiodecor 8 squane hgle. Mhwngikelod) the hgileatée(ithaiianeter
width of the cutting lines L, in other words, the thickness of the bl ade
of a cuttifg thdit 1pfamaundhhekrdsis greatemithaa bhe twisltduofi the coditiing
100 umto 300 n1(g$nerally 100 pmtao 200 pm but preferably on the order
of 150 pm, byl’ﬁkﬁls B ghfiex words; $he Ehickppestaithecolade gif areudit isrg
the hole .16 ig 150 pr 500. pm t aki i nto _account positioning errors of
the cutting | 990 - 1o tBE Fhidkhest G rpeThEagE et idhq PRESIDGI ok dkss 100
posi ti ons wherge Qﬁ Qﬁgr te 10..s t e s vegg& and are set _at sitions
that 15 deli Fﬁ?‘\tﬁ é‘fﬂJu |‘?%%Pe§ra]1]ﬁdil3’| GLE e‘ﬁ’r o #8Lrt g’“%ePEGFEFﬁg’ y on
the order of 150 uym), by way of example, it is preferable that
10 the diameter of the hole 16 is 150 um to 500 um, taking into
account positioning errors of the cutting lines L of 50 um to -
200 pm.
The cutting lines L indicate positions where the
~substrate 10 is to be severed and are set at positions that
15 delimit the plurality of individual products to be obtained
from the substrate 10. In the example shown in Fig. 1, the
plurality of cutting lines L is divided into a first group
consisting of a plurality of parallel cutting lines L and a
second group of a plurality of cutting lines I that extend
20 perpendicular to the cutting lines L of the first group.
Since the cutting lines L indicate regions of the
substrate 10 that will be separated while being cut at a
predetermined width, they form stripes of a predetermined width
in practice. The cutting lines L have a width that is the
25 thickness of the blade of the cutting tool. Therefore, each

intersection portion 18 between the cutting lines L is actually

a region having a predetermined area, not a point.



fromthe substrate 10. In the exanple shown in Fig. 1, the pl uralit%/ of
cutting lines L is divided into a first group consisting of a /@87 200H

parallel cutting lines L and a .second group of a plurality of cutting
lines L that extend 20 perpendicular tqgthe cutting lines L of the first
group. Since the cutting lines L indicate regions of the substrate 10
that will be separated while being cut at a predeternm ned width, they form
stripes of a predet &AGdiPig dth 15 nfprmedi so. arreizaitthaly comprisesatben
width that is the 25 t }cknes% of the blade of the cutting tool. Therefore,
each interseEPFEFFSFAINT 18LEEEREEACPNROELLPRNES | heidteqn jasPAuradity of
regi on having r.edet erm ned.area, not point. 11/08/ 2005 16 Each hole 16

is formed to gﬁg‘i%f‘@gt %é?eﬁ PEEELhy pih o Wﬁ%’ﬁﬁﬂﬁ? g FEHFEFQe“c? ibg*nlﬁSB?Fon
18 b QYA . [ i ' i, t o
formed to be Faibothé¥rterdddeicilooklidn 14, 2 sheh dhirtaeeioBartien on

portion 5 £8 i | f)&&%, { ithip:Lh ar.r.espondi hole 1
t he cornerslpork?i%%?%éf I'n |%€?&g§1%}t§% s&gtﬂf‘heﬁéuﬁ:ﬁq’%ﬁ of(sﬁ%e?r goﬁ& 95'
defined by thgpt ty [ : : CQls rti.Qn h

i Vi dual pi ne SR Re BOECRPAS Gy iR Mites BY tha SuBLeFRER 10

surfaces of theecasteqp@ifeAlbPotRS iPtdfsed¥eint HEreidsd o4 & el Sofiibr

into a plurality of individual™ products, therefore, no cutting dust Is
generated at pdetionseot pach disiiefiduag ipibod dyel tREOBUSEEraliel N d NiSe

enbodi mrent of the invention, the peripheral edge portions of the substrate
10 are cut awtsfindérdrbyt kdhe inner wall surfaces of the corresponding holes
10 16. When the substrate 10 is cut into a plurality of individual
products, therefore, no cutting dust is generated at the corner
portions of the individual products.
With this embodiment of the invention, the peripheral
edge portions of the substrate 10 are cut away, then the
15 plurality of individual products is formed from the interior
region. If it does not matter whether cutting dust is generated
at the peripheral edge portions that are to be discarded, part
of each relevant intersection portion 18 could protrude from
the corresponding hole 16 in the direction of that peripheral
20 edge portion. In such a case, the corner portions of the
individual pieces of the substrate 10 are defined by the inner
wall surfaces of the holes 16, as described above, but the corner
portions of the peripheral edge portions that are to be
discarded are formed by intersecting cut and thus it is
25 inevitable that cutting dust will be generated.

The substrat_e for a semiconductor device in accordance

with this embodiment has the above configuration and a



15 plurality of individual products is forned fromthe interior region. If
it does not matter whether cutting dust is generated at the perilph@842005
edge portions that are to be discarded, part of each relevant intersection
portion 18 could protrude from the cofgresponding hole 16 in the direction
of that peripheral 20 edge portion. In such a case, the corner portions of
the individual pieces of the substrate 10 are defined by the inner wall
surfaces of tEemgteduwd ondeydseruding divisesubstrabe icofabricptetl lopthef

t he peripheral edge portions that are to be discarded are formed by

i ntersecting diRthadl. dergrihed s belownevThabl sethad cofti figbtdsating ke
generated. The supstrate for a sem conductor device in accordance wth
this enbodi meeTHEORINCtHOAEVAERT FEUPELEEE AarteRiondBItppThip mounting

sem conduct or device .usi ng this,substrate is fabricated by the_ nethod
descri bed bel SHPFHIALGRFABEI6R 1B RLORSSH) (irsbmtadards seg@ireaductor

conpri ses sem.conductar chi untin substrate fabrication process
T b

(first step) SNdPaTORRtINGaF rage; Ut ting, Progessod REPBA §HBPg process
(second step). Sem conductor Chip Munting Substrate Fabrication Process
The process of fabricating the sem conductor chip nounting substrate is

h ' ' : -al | . 1 ' d : s i1l b
rounted on {nS RiberAarLOFboHiR, hpknfing SubSTRRRE ARRCERPA, Eloery

e naicror oh oo o ED SELESTERAb o CEchiEcMNER GRS
upward (face-wpuheDfyngibstiheroerd GHEE LI KiYdS 2 to 4A. A plurality of
10 semiconductor chips 20 will be mounted on the substrate 10,
each in one of the plurality of mounting regions 12, as shown
in Fig. 2. In this embodiment of the invention, the
+semiconductor chips 20 will be bonded so that the terminals
+thereof turn upward (face-up bonding). The semiconductor chips
15 20 could be bonded to the substrate 10 by an adhesive 21 or
the like. The interconnecting pattern 13 (see Fig. 8) is formed
on the substrate 10. The semiconductor chips 20 could be inounted
on the surface on which the interconnecting pattern 13 is formed,
and a plurality of external terminals 26 could be formed on
20 the surface on the opposite side, via the through holes 14,
b’y.a. process that will be described later.
The semiconductor chips 20 and the interconnecting
pattern 13 are then connected electrically. In Fig. 3, they
_a}.‘e shown connected together by wires 22, by way of example.
- 25 Alternatively, the semiconductor chips 20 could be mounted on

the substrate 10 by face-down bonding, in contrast to the

. brientati_on of this embodiment. In such a case, the electrical



15 20 coul d be bonded to the substrate 10 by an adhesive 21 or the i?e.
The i nterconnecting pattern 13 (see Fig. 8) is forned . on the sdist 08¢ & 00H
The sem conductor chips 20 could be mounted on the surface on which the

i nterconnecting pattern 13 is forned, 3jgd a plurality of external
termnals 26 could be formed on 20 the surface on the opposite side, via

the through holes 14 by a ﬁroces that wil|l be described |ater. The
seni conduct or SORPES3ENEEOMEE PRtdeRS R MSiRG aPaRRAFALIGPAFCORdICtive

connect ed eIe rlcal ... the are shown nected to ether b
wires 22, by § 62 as?ﬁ)f% r'zgoﬂldl“&’tﬁéﬁ 'tol’r”etgﬁgli &t %0

Sl 58 il SRSLER o Rty BRIy By G

the orientation of

11/08/2005 18c600ge56! 84de8 b dehe HPPPabYn 5! B8P, 2N SOt ropi o conduct | ve

mat eri al | solder conductive paste, ultrasonic waves could

be used tg apply a T 31 ey R S%rmlwom tor Eﬂ'i g 9628g| S tllilen sond ed

ultrasoni c waves. 5 The pl ural Ity of sem con uctor I pS
in with resinigdei{tly fealieh29epbyNSatéRrs XY e)foraéxﬁﬁﬁwg)' Nas FéKowitAn The
entire substrate 10 could be sealed in by the resin A'fretal die coul d

be used for thig. 9@al Thg enitinshisbstaste 1heoheqive %éa&%'d'ﬂtﬂl?{ €Ré G in
nolding resin. Alternatively, the 10 resin 24 could be providéed on top of
t he substrat 240 X hertaipdeedcom/@ribq Used faquehdeeseal ihy, ph twhtich Hage
surface of the resin 24 provided on-top of the substrate 10 could be
either flat e greten?dicoudd beicatletowlding-rgsiaB Ihytmayat)ivekjanmm

10 resin 24 could be provided on top of the substrate 10 then spread
evenly by a squeegee, or by potting. The surface of the resin
24 provided on_top of the substrate 1-0 coul’ci: be either flai:
or uneven. In a variant shown in Fig- 4B by way of example,
grooves 126 could be formed in resin 124 If the grooves 126

15 are formed along the cutting llnes L, th.'l.S would facilitate
the 9051t10n1ng for the cutting. | _

If the interconnecting pattern 13 lS formed on the surface
of the substrate 10 on which the sﬁ:emii'condﬁctor chips 20 are
mounted, the interconnecting .patt;éink_ 13 is covered and

20 protected by the resin 24. The resin’ 24 could also £fill all
the holes 16 formed in the substrate 10.

The semiconductor chi}pemdun_ting: .sub‘strate shown in Fig.
4A is obtained by the abowve" Steés; The semiconductor chip
mounting substrate is an iﬁ-?lﬁeﬁﬁediate product in the

_ 25 fabrication of a plurality of sm.i.t:onductor devices, with the

plurality of semiconductor ch:xp:s-‘z.o incorporated therein. The

plurality of semiconductor chips 20 are sealed in by the resin



grooves 126 could be fornmed in resin .124. |If the grooves 126 15 are forned
along the cutting lines L., this. would facilitate the positionilnfnggeods
cutting.. If the interconnecting pattern 13.: is forned on the surface of
the substrate 10 on which the senicondgﬁ}or chips 20 are nounted, the

I nterconnecting pattern 13 is covered d 20 protected by the resin 24. The
resin 24 could also fill all the holes 16 forned in the substrate la. The
sem conduct or 2hi poeroamts ngfsthet safbstsladen 100 &f gthe 4Aemscohliacted khiphe
above steps. The sem conductor chip nounting substrate is an internediate
product in thaBfigly isedusitoratef axrephardéstyioéd gamcionmkiog orThehiodes, 16i t h
the plurality of sem conductor chips- 2.0 incorporated therein. The
plurality of $dntdendvdshrate df zoudde beeflidd eidn wiyrht ltdher eisinl 2408/ 2005

19 24. Details of the substrate 10 of the sem conductor chip nounting
substrate are as deS&frFedtprctsmicoRduater ehipsmegnt dngtsubstrrte disccud
could be filled with the resin 24, Before _the sem conductor_ chip nounting
substrate Ps @R@rtzs gpbpraliby phexteranlekesminnle of Gigrnld be psovaded
provi ded therﬁon as sho in Fi%v 5. At _this poinf, it, iéﬁgossible to
brovide the oXPEPREP BPnTRAYE T8 AGHSeaRbokBlS ROty i dsaPPEFibLe to
sem conduct or Lges. e ternal term.nals coul d be sol der halls.
The ext er nal Pgrgyﬁiﬁgl st%% & ed'IrbaZl 1%95?%9?@%22% 1SR FOHE¥% o ffEd Bn
the substrateyifQyadke R ECTAeToT Il er 3.J.S r n
surface on mh?cﬁrat%eyngfsi rg)&zl?l S provi Qggi%rg%éc@%ceaﬁte(%’ganlggtgfg%n%g?mégn
the could be solder balls. The external terminals 26 could be
10 provided on land portions formed on the substrate 10. If the
interconnecting pattern 13 is formed on the surface on which
the resin 24 is provided, electrical connection between the
external terminals 26 and the interconnecting pattern 13 can
be obtained either by solder or other conductive material that
15 is provided within the through holes 14 or by the through holes

14 having inner surfaces plated with copper or other conductive

material.

Semiconductor Chip Mounting Substrate Cutting Process

20 The semiconductor chip mounting substrate comprising the
substrate 10, the plurality of semiconductor chips 20, and the
resin 24 is then cut into separate products, as shown in Fig.
6. A cutting tool such as a blade 28 that is used for slicing
silicon wafers could be used for this cutting into separate

25 products. The cutting tool, such as the blade 28, is moved
relative to the substrate 10 to cut apart the substrate 10.

Either the blade 28 could be moved or the substrate 10 could



external termnals 26 and the interconnecting pattern 13 can be obtained
either by solder or other conductive material that 15 is providad /8Ki2005
the through holes 14 or by the through holes 14 having inner surfaces

pl ated with copper or other conductive_ material. Sem conductor Chip
Mounting Substrate Cutting Process 20 ffe semi conductor chi p nounting
substrate conprising the substrate 10, the plurality of sem conduct or

chi ps 20, and bé@oweski Th24posithensaf tihet cutepayaie o eHeckstt By IHAWE | N
Fig. 6. Acutting tool such as a blade 28 that is used for slicing
silicon waf er st cdhgwn pen Bl fv Imicthan twowls Nitthes epdosatrat?5 1 adwdc tthe
The cutting tool,, such as the blade 28, is noved relative to the substrate
10 to cut aparkedHe Fuie AUt Aparttifmughdhs ddmers siggisd ofe tinev b 1es

the substrate 10 could 11/08/2005 20 be noved. The positions of the cutting
is on the cuttifg 19 Ritain seMCoRdertor 1deyiceshdP ®balisarendndiNdduadle

10 and the. resin 2 areﬁuit: apart .t hrqugh the inner sides of the holes
r

16, to obt 2i n P& ductior tRRvFE8in3g 4 drid et theuaeles bfucEerner

the resin 24 h f.illed.the | es . _corner ortions 32 are formed for
each sem cond (;%t%c?rm(?gvggea%% elﬁ%%ofe?_i‘ Fpmigongyaior devige, 30 hy the

th f ' t1i d f t trate 10. A
Section of {hecouBaRrane e s (o rrie o | CReRBPGRE NS, donegeEiSine o

PR e S U A SRR
the sem conductor pa cross section of the substrate 10 and the resin 24 is
10 shown in Fig. 7. In the example shown in Fig. 7, part of the
substrate 10 is indented further inward than the edge surface
of the resin 24 at the corner portion 32 of the semiconductor
device 30. As mentioned previously, each intersection portion
: 18 between cutting lines L is positioned within one of the holes
15 16 of the substrate 10, so that the corner portions of the
substrate 10 are defined by inner wall surfaces of the holes
16. The inner wall surface of each of the holes 16 of the
substrate 10 therefore forms a shape that is indented in the
opposite direction to the direction in which the corner portion
20 32 protrudes, at the corner portion 32 of each semiconductor
device 30. Since the resin 24 fills the holes 16 in the substrate
10 during the process of fabricating the semiconduétor chip
mounting substrate, the inner wall surfaces of the holes 16
are covered with the resin 24.
- 25 The semiconductor device 30 in accordance with this
embodiment of the invention is shown in Fig. 8. This

semiconductor device 30 comprises the semiconductor chip 20,



device 30. As nentioned previously, each intersection portion 18 between
cutting lines L is positioned within one of the holes 15 16 of the/08/2005
substrate 10, so that the corner portions of the substrate 10 are defined
by inner wall surfaces of the holes 12!.f The inner wall surface of each of
the holes 16 of the substrate 10 theréfore forns a shape that is indented
In the opposite direction to the direction in which the corner portion 20
32 protrudes, at tindiwdduerl ppitten &2 afhecaghibseriagendust ain GRMicte 2e
Since the resin 24 fills the holes 16 in the substrate 10 during the
process of fafemimdndpatog seinigod@ueasr mohint edmand iwlgichubsds af @rmédieby
inner wall surfaces of the holes 16 are covered with the resin 24. 25 The
sem conduct or C¥&F1Rg 30 lagggrcenbahratei apart; sand rodinddvtidoi 1t péece of

i nvention is shown in Fig. 8. This _sem conductor device 30 conprises the
seni conduct or t& pesdn 22/69#900%32l56ﬁh¢rﬁﬁmiqnnduqﬁqughdp 2Reandbwhiahe
10 on mhic$ t he geniconductor_chip 20 was nmounted and which was forned by
cutting a Tar §J&f sobRed % cdding antprger misaeliefl resitpandrt + Adlrethar2a

whi ch seal s the_sem conductor chip.20 and which 5 was forned by cutting a
| arger pi ece Sﬁargg%ﬁréﬁ S APt of Srhotimstst | %L ofag hi RERYHous hEnt

are as previoaéggriggacribed. The sem conductor device 30 of Fig. 8 is
nmounted on a CIrcurt board 34. In general, this circuit board 34 would

Lot o” o PoderCHRLCRR R Ena Rl Mo AR FEHLG" 7L Bl
circuit board 34. In general, this ecircuit board 34 would have

10 an organig substrate, such as a glass epoxy substrate by way

of example. An interconnecting pattern 36 is then formed on

the circuit board 34 of a material such as copper; to create

desired circuitry, and this wiring pattern 36 and the external

terminals 26 of the semiconductor device 30 are connected

15 together to make them electrically conductive.

Second Embodiment
A substrate for a semiconductor device in accordance with
a second embodiment to which this invention is applied is shown
20 in Fig. 9. A plurality of holes 46 is formed in a substrate
for a semiconductor device (hereinafter called "substrate")
40, as shown in Fig. 9. The substrate 40 could have the same
configuration as the substrate 10 of Fig. 1, apart from the
holes 16.
25 In this embodiment of the invention a plurality of holes
46 are formed at positions where the pluralities of cutting

lines L, and L, intersect. The cutting lines L, and the cutting



the circuit board 34 of a material such as copper, to create desired
circuitry, and this wiring pattern 36 and the external term nalig 268¢20ds

sem conductor device 30 are connected 15 together to nake them
electrically conductive. Second Enbodi nent A substrate for a sem conductor
device in accordance with a second enfddi nent to which this invention is
applied is shown 20 in Fig. 9. Aplurality of holes 46 is forned in a

substrate for laimsniigonfdueisectext CEifiver ehqpés erriedl deek 1iy dSitde &),) ando,
as shown in Fig. 9. The substrate 40 could have the sanme configuration as
the substrat e LlCané thegsahe @pahie Euomihgel ited esofbihe Tilnst BinBoaidedt rent
of the invention a plurality of holes 46. are forned at positions where
the pluraliti &hegefoxne,i Mhel cntting dddels, lntandeli.fdhe stirtipeg |dfea L1
and the cutting 11/08/2005 22 lines L2 intersect at right angles. The
cutting |inesPredgt@rminedreidihe, asrmhawn ihdigu i DaPdrthet theofeshectivet
enbodi ment Therefore, the cutting lines L1 and L2 formstripes of a

pr edet er m hed DRILEL 6 orexlFmAD; HtsEseaiopportdon A8 heiyren the cuhbiag 46
overlap an inﬁlersection cﬂortion 48 between the cutting lines L1 and L2. In
this enbodi nent?6f Lhe@ihvention, a plurality of the holes 46 is formed to

be positioned on thf edges of the cuttin line L1 or the cutting |ine L2.
I n addition, corner Bo&?’r%ﬁéﬂbﬂfhlg'fent%hefl ﬁ?%r”s‘é‘é‘?’?‘bﬁ”boﬁ P&H§35c8'tg'f°?hfehe
cutting li nesh&ieg% |1% fgﬁécllqt% i:gepgs(,){{fgggg %innghgocle rfes?' %f the cutting
line L, or the cutting line L,. In addition, corner portions
10 of the intersection portions 48 of the cutting lines L, and 1,
overlap the corresponding holes 46.
The spacing D between each pair of the holes 46 that are
positioned on the edges of the cutting lines L, or L, is
- .preferably less than the width of the cutting lines L, and 1,,
15 in other words, less than the thickness of the cutting tool
(for example, the blade 28), as shown in the enlargement of
Fig. 9. If the thickness of the blade of the cutting tool is
100 pm to 300 um (generally 100 uym to 200 um, but preferably
on the order of 150 um), by way of example, the spacing D is
20 preferably less than that. The diameter of the holes 46 is
sufficient to allow for positioning error in the cutting lines
L, and L,, that is on the order of 50 um to 200um, for example.
With this embodiment of the invention, the diameter of the holes
46 can be made smaller than in the first embodiment. As a result,
25 it is possible to reduce a state in which the resin incorporated

into the holes 46 is forced out onto the surface of the substrate

40.



The spacing D between each pair of the holes 46 that are positioned on the
edges of the cutting lines L1 or L. is preferably |less than tha wagk20/05
the cutting lines L1 and L2, 15 in other words, |less than the thickness of
the cutting tool (for exanple, the blade 28), as shown in the enl argenent
of Fig. 9. if the thickness of the bl &t of the cutting tool is 100 pmto
300 pm (generally 100 pmto 200 pm but preferably on the order of 150
pm, by way of exanpiith ttihd sseabodd menits o020 thecfiavehkyohesshihaatthalg. ofhe
di ameter of the holes 46 is sufficient to allow for positioning error in
the cutting |ithes pluradidyl 2f ihdersectingheutt ey lifnes0 Iprand 20Gsmiocher
exanple. Wth this enbodi nent of the invention, the dianeter of the holes
46 can be madd&igedl edonghghei authéngi k $neenbodiamensnbisqaentdyl { £iBE1lY)i S
possible to reduce a state in which the resin incorporated into the holes
4 6 is forcedad@ndorkhe terting oténes Lhe Thescpiténgothat/ Ogy 2dose 23awkt h
this enbodi ment of the invention, the cutting of the plurality of

i ntersectithg GGPELAGES FEStingadustoatstheneorpprspostspnst A tndivaduplnes

L1, and subse uentlx (finall g along the cutting lines L2. The cuttin%
that is done 835?55 ﬁeﬁé?af%% TXAYE P uiQ %ﬂ.1@hgr@5ﬁﬁéplﬁonﬁEn§hﬁfh° e

I ndi vi dual f_th bstrate 40, Lt f ble that t h

16 of Fig. 10tPeCBoEteT ohle BN Bt Aimaag5, P BHEBPE BAEFRGPVPual
DD her T SRRy Bl ifln BRAIIHE-dRp B2 {HEAR: LD

all other regions excludi periphera
substrate 40,pidahStdOfs #0'BESformed from all other regions excluding the

10 peripheral edge portions of the substrate 40, it is not always
necessary to have holes 246, 346, and 466 that are positioned
at the corner portions within the excluded peripheral edge
portions.

Similarly, the holes 46 are sufficient to be positioned

15 on the edges of the cutting line L, for the final cutting, when
the corner portions of a plurality of individual products are

to be formed by the plurality of intersecting cutting lines
L, and L,.
A modification of this embodiment of the invention is
.20 shown in Figs. 11A and 11B, with the cutting being performed
along the cutting line I, from the top of each diagram to the
bottom.
If cutting dust is to be generatéd at part of the cutting
line L, that is cut by the final cutting and that part is cut
25 earlier than the intersection portion 48, the holes 46 are
formed as shown in Fig. 11A. In other words, the holeé 46 could

be formed on the cutting line L, only at the part that is cut



necessary to have hol es 246, 346, and 466 that are positioned at the
corner portions within the excluded peripheral edge portions. SIIAI&/2V0O5
the holes 46 are sufficient to be positioned 15 on the edges of the
cutting line L2 for the final cutting, when the corner portions of a
plurality of individual products are %% be forned by the plurality of

i ntersecting cutting lines L1 and L2. A nodification of this enbodi nent of

the invention daxli2d thawnthd fhesrsdddicmPokBonvisbh Theccat [die beitngs
perfornmed along the cutting line L2 fromthe top of each diagramto the

bottom If cuidtigigiaddytdisfioude Henenatdtgaduperdo ebctifeat Wndther pagtL2
that is cut by the final cutting and that part is cut 25 earlier than.the
i ntersecti on pdrthecut8inghkifmeiethét s eutfaftrmdthe istwwsddtidgpoidfonl n
ot her words, the holes 46 could be formed on the cutting line L2 only at
the part that 48s cut 11/08/ 2005 24 earlier than the intersection portion
48. In that case, it is originally difficult for cutting dust to occur at
another pa?t of thBleerpahivelye iDcubiingdust isftebetdenerated adt pant
portion 48. Alternatively, if cutting dust is to be generated at part of
the cutting | Pheth® cutdingsiine Inythatk s gut kyithenfinal quisiinmand thatt
after the intersection gog%ion 48, the holes 46 are forned as shown in

Fig. 11B. In BRhEr*Hofls, 2athernbhesingerssarioperebi e 48y tHee RRIshgt6i ne
L2 only at thgrgaférﬁé]@tas shown in Fig. 11B. In other words, the holes 46

could be formed on the cutting line L, only at the part that

10 is cut after the intersection portion 48. In that case, it is
originally difficult for cutting dust to occur at another part
of the cutting line L, that is cut earlier than the intersection
portion 48.

The conditions that determine on which part of the cutting

15 line cutting dust is most likely to occur depend on the
properties of the substrate 40 and the resin and the cutting
method (such as the direction of rotation or direction of
movement of the cutting tool and the surface of the substrate
40 that is touched by the cutting tool).

20 This embodiment of the invention has the coﬁfiguration
described above and details that were described with reference
to the first embodiment can also be applied as far as possible
thereto. In addition, details that were described with
reference to the first embodiment can also be applied to a

25 semiconductor chip mouhting substrate that uses the substrate
40 in accordance with this embodiment of the invention, allowing

for differences in the configuration of the substrate 40.



10 is cut after the intersection portion 48. In that case, it is

originally difficult for cutting dust to occur at another part 1af/¢®¢2005
cutting line L2 that is cut earlier than the intersection portion 48. The
conditions that determ ne on which part,_of the cutting 15 line cutting
dust is nost likely to occur depend on“the properties of the substrate 40
and the resin and the cutting mnethod (such as the direction of rotation or

direction of novename glethrl O trabeicaelingNd emisvhtiaceoe! abheceubahiat e
40 that is touched by the cutting tool). 20 This enbodi nent of the

i nvention has ushs ahe isgibsairiave 4deser abedrdaave ai€ndehak! embbaim¥Rteor
described with reference to the first enbodi nent can al so be applied as

far as possi blthe iheeatdon! inedbvés autidaiqithe shbstyate 4eseid hae weshn
reference to the first enbodi nent can also be applied to a 25 sem conduct or
chi p nount i ng téwesghaperthaf eseb ¢ofhetlailisiler a6 AR icmtadngr Hantethathishi s
enbodi ment _of the invention, allowing for differences in the configuration
of the sub3trihdcker thapstheospasimgeDnbetwdenf eaahr pairi of holes 46 is
sem conduct or device that uses the substrate 40 in accordance with this
embodi nent of USEHeARRIBAL TBR Fulbing Sian tionguthdhsongly khe gwbakrataecto
resin through gaé §Of each of the holes 46, A cutting tool] that is 5

thicker than £ c 575 18 bt e Pt REE NIBERLLST thatedass idesardhediuritHey
detail's that WEPEBUSE: FBod AR FERGT EREROZNED® e | DSt SERBSERIER HIP be
applied to thig qiment.
10
Third Embodiment
A semiconductor device in accordance with a third
embodiment to which this invention is applied is shown in Fig.
-12. The semiconductor device of Fig. 12 comprises a substrate
15 50 that has formed individual products and resin 52 that seals
_a'plurality of semiconductor chips that were mbunted on the
substrate 50. A thinner portion 56 is formed in the substrate
50 at each of corner portions 54 of the semiconductor device.
The thinner portion 56 is formed as a depression in at least
20 one of the upper and lower surfaces of the substrate 50. The
thickness of the thinner portion 56 is preferably between
approximately 1/3 and 1/4 of the thickness of the substrate
50, by way of example. The size of the thinner portion 56 (or
the diameter thereof, if circular) is preferably greater than
25 the thickness of the cutting tool (when viewed from a direction

perpendicular to the substrate 50). If the depression is placed

facing into the resin 52, as shown in Fig. 12, the iesin 52



enbodi nent. 10 Third Enbodi nent A sem conductor device in accordance with a
third enbodinent to which this invention is applied is shown i A1IFH@8/2D05
The sem conduct or device of Fig. 12 conprises a substrate 15 50 that has -
formed individual products and resin 52 that seals a plurality of

sem conductor chips that were nmounted on the substrate 50. A thinner
portion 56 is fornmed in the substrate 50 at each of corner portions 54 of
t he sem conductaarldierdwvar thHae dépressiqortAbbebhativédy pethasdepdepsdsai on
in at | east 20 one of the upper and | ower surfaces of the substrate 50. The
t hi ckness of ©ealchbenen the cppesite sigedfromiiihe besimer2. Jier 6rimatibn
1/3 and 1/4 of the thickness of the substrate 50, by way of exanple. The
size of the t®ifh&be shinngx pertien Y6 engurrs é-'rhﬁtﬂné?f@)ﬁeplrf%@m@up&r)ihes
preferably greater than_ 25 the thickness of the cutting tool (when viewed
froma di rect ?(':}PStﬁé‘FﬁeﬁQl%Il&fieP&e@h@%%%? r%%ﬁhapftﬁ%@d@@pﬁ%gﬁ‘éﬁsl s
pl aced f ghothereln 52, ‘as shown in Fig. 12, the resin 52

11/ 08/ 200 26 § I5FdM ORat depression. Alternatively, the depression
or

A B o g P Bt B o et e

t hi nner portion 56

et B B bHACEDE SR R Ryl (BN RS n T,
devices in acggh G rieline+oh SuUBRIL T For semiconductor devices having

mounting regions for a plurality of semiconductor chips. More

10 specifically, the holes 16 or 46 of the substrate 10 or 40 of
the first or second embodiment could be converted into
depressions to give a structﬁre that can be used as a substrate
‘for semiconductor devices. In that case, the depressions are
-cut to form the previously described thinner portions 56.

15 Since depressions are formed instead of holes in the
substrate for a semiconductor device in accordance with this
embodiment of the invention, there is no seepage of resin to
the opposite side when resin is provided. This substrate for
a semiconductor device could be used to fabrication a

20 semiconductor chip mounting substrate. Semiconductor devices
could be fabricated by cutting apart this semiconductor chip
mounting substrate. The methods described above with reference
to the previous embodiments can be applied thereto. Since the
cutting is done through the depressions instead of holes, the

25 cutting ends at portions that have become thinner, so there
is little cutting dust.

Chemical half-etching could be used when forming the



can be formed fromsubstrates for sem conductor devices having nounting
regions for a plurality of sem conductor chips. Mre 10 specifiqaltyg/Roons
hol es 16 or 46 of the substrate 10 or 40 of the first or second enbodi ment
coul d be converted into depressions to give a structure that can be used
as a substrate for sem conductor devices. In that case, the depressions
are .cut to formthe previously described thinner portions 56. 15 Since

depr essi ons aRPrITHGANTELIH S hPsRsalte tfae s%ﬁ%ﬁbhéﬁ@t%?rﬂévices. In
sem conduct or device in accordance with this enbodi ment of the i1 nvention,

there is no seephIa HaddSithd UepEs DIYIS | ¢S Bl dse WEFneE A &BtRESViHRd.
This substrate for a sem conductor device could be used to fabrication a

20 seni conducsarfakieppreuidéed ¢ithbslié ke inSabactkiebpos ey istete therkdohe
fabricated by cutting apart this sem conductor chip nounting substrate.
The met hods dadteirbedixedye w shbstfratenfor hosthécpnducbos @sbLAEneBtidcan
be applied thereto. Since the <cutting is done through the depressions

i nst ead of5.hobesuseddSabuticetg «cdsidaictear chapanadwtidpeebstrate,t hhener ,
so there is little cutting dust. Chem cal half-etching could be used when
form ng the 14ePBeSedgNg Arfeferled éisa shbshkirateutnn asemitondusticguhevicer
devices. In such a case, the depressions could be formed on either the
surface provi HRAL WFPHIE fene g%t dihegieaihe I8 586 @ SpER. t Hee aiepressions

Al ternatively %Uﬁubstéate for a senicondyctor device could be used to

fabricate a coRAUITIEL M thsuRPPRFLEELS 1R EXOR fidie SYEpAESsPBAEnIFR $Re ned
in a substrate Jor Ra.§el CONGY R 8n US¥E S aea.
10
Fourth Embodiment
A semiconductor device in accordance with a- fourth
embodiment of this invention will now be described, with
reference to Fig. 13. The semiconductor device in accordance
15 with this embodiment has the configuration of the semiconductor
device described with reference to the first or second
embodiment, but with the addition of a -céver (or seal member,
or shielding member) 66.
In other words, the cover 66 is provided between a
20 substrate 60 and resin 62 at each corner portion 64 of the
semiconductor device. An edge surface 68 that is formed to be
indented in the opposite direction to the direction of
protrusion of the corner portion 64 is exposed at the corner
portion 64. The edge surface 68 is indented further inward than
25 the edge surfaces of the resin 62. Note that a material such
as a resin could be provided to cover the edge surface 68.

The semiconductor device in accordance with this



that forns one part thereof. In such a case, the depressions are fornmed on
the opposite side fromthe surface on which the resin has already/®g¢groos
provi ded. 10 Fourth Enbodi ment A sem conductor device in accordance with a
fourth enbodinent of, this invention wll now be described, with

reference to Fig. 13. The sem conduct o8devi ce in accordance 15 with this
enbodi nent has the configuration of the sem conductor device described

with referencentpdiferdt ' e SEERSTE i SHMESH TE e Mf%ﬁfk& hSyaGQ'tiig'gOa of

a cover (or seal nmenber, or shielding nenber) 66. In other words,

cover 66 is prmtistadhthetfwenaaseRfconbattaire e ided wiRgldifb2tiié 8pehtapener
portion 64 of the sem conductor device. An edge surface 68 that 1s forned
to be indent gdritionhefoppohi b€ theckdlen 16 dheatdliofeehieoBubstratet 19sben
of the corner portion 64 is exposed at the corner portion 64. The edge
surface 68 is40na@éntbe firsitepri seepddt kmbodimehe edgkdsbef atesedf offieby
resin .62._ Note that a material such as a resin could be provided to cover
the edge s@rfkbe egverTRé.sBhecpatecisl dévibe caverc6fdapebdwbeha résin

11/ 08/ 2005 28 enbodi nent of the invention could be configyred by using a
substrate for°h 3 HhAIGHASIQPRRr wHtheGeviere 6aperuld de Formeshosf thach

of the holes 16 or 46 of the substrate 10 or 40 of the first or second

enbodi nent cotifB®pBLRELdd 8Ff thy Satsrcdrsting pAtd SRR o3 a‘F?’éﬁu‘?ﬁ%"e

cover 66 COUllgaggrfa.‘[ essilglch as copper), at the same time that the
interconnecting pattern is formed on the substrate for the
10 semiconductor device. If the cover 66 is .made at the same time
as the interconnecting pattern, there is no need to increase
the number of fabrication steps. Alternatively, the cover 66
could be provided on the surface on the opposite side from the
interconnecting pattern. Further alternatively, a liquid
15 coating material could be poured into the holes 16 or 46 then
sblidified. Note if that the color of the cover 66 is different
from the color of the substrate for the semiconductor device,
the color of the cover 66 will be visible through the holes
16 or 46. In other words, the holes 16 or 46 can be identified
20 by the color of the cover 66. Since the holes 16 or 46 are aligned
along the cutting lines L, L,, and L,, this can be used to mark

the cutting.
| - If the substrate for a semiconductor device in accordance
| with this embodiment is used and resin is provided over the
256 surface on which the covers 66 are provided, the resin will

- not flow from the holes 16 or 46 and thus there will be no seepage

to the opposite side.



or a nmetal such as copper. The cover 66 could be forned of the sane
material as the interconnecting pattern (a conductive materi al qgg@8g§005
copper), at the same tine that the interconnecting pattern is #orne

the substrate for the 10 sem conductor device. If the cover 66 is nade at
the same tine as the interconnecting pdttern, there is no need to increase
the nunber of fabrication steps. Alternatively the cover 66 could be

provi ded on the surf3ge, Qﬁe}:h&eegffé'ér?af&% coa g}:}:EEe 'vnitt;if 9‘%’%@?%&1 9to

pattern. Further alternatlvel erl cou

pour e 1 0 tHdiOF e ale AR cRbthbhEE: B Spd! ool Ok RE£O"

the cover 66 is different fromt strat
sem conduct or &gddagentt.he col or of the cover 66 will be visible through
the holes 16 or 46. In other words, the holes 16 or 46 can be identified

20 by the color of hhenee¥BbokbisiZeACepbit8oaheScofipitef6 866 ahi0IR§ a
along the cutting lines L, L" and L2, FhIS can be used to mark the

cutting. 15 t semdchatiueteridev ive eaivinrmhich 08 i@en®d onMi HEEP1 §aAdS sHbih
this enbodinment is used and resin is provided over the 25 surface on which

the covers 66iar €igrotédded, the resin will not flow fromthe holes 16 or 46
and thus there will be no seepage to the opposite side. 11/08/2005 29 Al
ot her details that Mete that thsedsemikondheteoncehip” tthes: fiisr atstnttsmcahd
enbodi nents can be applied to this enbodinent. A notebook-sized personal
computer 100 f@PpPppeAt of the present invention could be replaced by an
"electronic element," and electronic elements (either active
10 elements or passive elements) can be mounted on a substrate
to fabricate an electronic component, in a manner similar to
that of semiconductor chips. Examples of electronic components
fabricated by using such electronic elements include optical
elements, resistors, capacitors, coils, oscillators, filters,

15 temperature sensors, thermistors, varistors, variable

resistors, or fuses, by way of example.



5 sem conductor device to which this invention is applied is sh ? Qd%
14. Note that the "sem conductor chip" that is a structural co

the present invention could be replaced by an "electronic elenent,"” and

el ectronic elenments (either active 1gzel ements or passive elenents) can be
mounted on a substrate to fabricate an el ectronic conponent, in a nmanner
simlar to t hat of sem conductor chips. Exanples of electronic conponents
fabrlcated“B?td§|ﬁﬁﬂ§HtH3électronlc el enents include optical elenents,

resistors, jcapach (Qf3trat0iths doni@eci déxhcé e#tQVméS tﬁgﬂﬁﬁﬁgf e Osnensor S

il
thermistors, varistors, varlaabsfJ Fesi sﬁors

11/ 08/ 20056305 Wé?ahcbﬁd&ét%k@ﬂ | %vhe’renf‘ asi)l?ﬁfz{lﬁ Cof Holds SEH 62 HCEiPr

devi ce, having a nounting region em cohduct or chip ereln a

plurality pisitieh @heredirte- EE&;}’{'@ﬂc@ﬁtlﬁg aRON ftORevh§s f¢!df %cﬁhﬂ&ﬁg Hotd i ng

areas intersect, part of each of the holes 5 superinposed on an

i nt er séct i supeponposed o etﬂlentdrs&tﬁhﬁﬁaﬁh@xwoﬁ‘lth@ Rh&ahaped haittiabesreas,
positioned on side edges of one of the line-shaped cutting areas that is

to be cut thashole® postimmdbeh rade cilges af sawi ehtich tinersitpedceutainglafdéared in
claim1l1, 10 wherein the plurality of holes are fornmed on parts of the side
edges of thakisofo heheut fagb- shaped cutting areas that is to be cut |ast, when
the parts are to be cut earlier than the intersection portion. 3. The
substrate for a sem' conductor device as defined in claim1, 15 wherein the
plurality_of ho%‘g e forned on parts of the side edges of one of the
| i ne- shap&d cut F’é’%e PMad sprIemdyster deviegs as dﬁ/ﬁéﬁ el ds

10 wherein the plurality of holes are formed on parts of the side edges

of one of the line-shaped cutting areas that is to be cut last, when the parts

are to be cut earlier than the intersection portion.

3. The substrate for a semiconductor device as defined in claim 1,
15 wherein the plurality of holes are formed on parts of the side edges
~ of one of the line-shaped cutting areas that is to be cut last, when the parts

are to be cut after the intersection portion.

4. The substrate for a semiconductor device as defined in any one of

20 claims 1 to 3,
wherein the spacing between two of the holes formed on both of the
side edges of one of the line-shaped cutting areas that is to be cut last is less

than the thickness of a cutting portion of a cutting tool.

25 5. A substrate for a semiconductor device, having a mounting
region for a semiconductor chip, wherein at least one hole is formed at a

position where cutting lines intersect; and



are to be cut after the intersection portion. 4. The substrate faqr
sem conduct or device as defined in any one of 20 clains 1 to 311\/41@3@2&05
t he spaci ng between two of the holes fornmed on both of the side edges of
one of the line-shaped cutting areas3that is to be cut last is less than
the thickness of a cutting portion of a cutting tool. 35 5. A substrate for
a sem conduct or tor chip,
wherei n at Ieastq%l\r?gé% Tﬂgﬁﬁsl@% oar%negg éﬂtﬁge Bﬁﬁﬂéx?%ﬁﬁ%ecﬁ%s%?myf ?E i nes
intersect; and 11/08/ 2005 31 wherein the hol e has an aperture porti on t hat
is closed by a cover. 6. The substrate for a sem conductor device as
defined in6cl ai nThe subbahes ﬂ)rae{lsérﬁic%hﬁﬁﬁﬁﬁcdévfﬂ& PabbRhed b§ cle@mmd; and 5
wherein the cover is formed of the same material as the interconnecting
pattern. 7. A sewheosiduni Diteedvnmentiupipateraubbrmbd; £0Apri sing: a substrate
of a material that can be cut into separate pieces, in 10 which is forned
at | east one holwhereinn that evsect isonfopmetli af lthbvv@ame:uiﬂatengal | asneshd or
separating the substrate into a plurality of individual products; and a

pl ur al i ty ‘@tercernedsing patershi ps whi ch are nounted on the substrate, the
sem conductor chips sealed in by resin. 15 8. The sem conductor chip
nmounti ng substrate as defined in claim7, wherein the resin fills the

hol e. 9. 'I}he sen& conduct.or chip nmounting substrate as defined |n claim?7 or
semiconductor chip mounting substrate comprising:

20 8,
a substrate of a material that can be cut into separate pieces, in
10 which is formed at least one hole at an intersection portion between cutting
lines for separating the substrate into a plurality of individual products;
and
a plurality of semiconductor chips which are mouﬁted on the
substrate, the semiconductor chips sealed in by resin.
15
8. The semiconductor chip mounting substrate as defined in claim 7,
wherein the resin fills the hole. |
9. The semiconductor chip mounting substrate as defined in claim 7 or
20 8,
wherein the substrate for semiconductor device as defined in any
one of claims 1 to 6 is used as the substrate.
10. The semiconductor chip mounting substrate as defined in claim 7,
25 | wherein the substrate for semiconductor device as defined in claim 5

or 6 1s used as the substrate; and

wherein the resin is provided on a surface of the substrate for



wherein the substrate for sem conductor device as defined in any

claims 1 to 6 is used as the substrate. 10. The semi conductor cHi %drﬁQ%
substrate as defined in claim?7, 15 wherein the substrate for sem conductor
device as defined in claim5 or 6 i8used as the substrate; and wherein
the resin is provided on a surface of the substrate for 11/08/2005 32

sem CondUCtsgﬁugo%dlfc%mQﬁem' ch thehftﬁver rovided. 11. A sem conductor

devi ce conprising. —a device SRATRE Eﬁ’f)ﬁer ROy rate on which the

sem conductor chip is nounted and which is fornmed by cutting apart a
| arger substrate; and resin for sealing the sem conductor chip; wherein the

sem conductpr dew LenfgadaGoPdb ing a corner portion; and 10
wherein a part of the1 su%st Pat egilrcg'%Pﬂlg) : ﬂ further inward than an edge

surface of the rgsethiadndt@oLekiper porti on. 12. The sem conductor device as -
defined in claim11l, wherein the substrate at the corner portion fornms a

shape tthat is 15 subgdaatedni whicmetmpmﬁicbﬁdqbf@c‘émﬁﬂsflﬁ&mﬁeﬂeaxﬁd kFERON i N
whi ch the corner portion protrudes, and thus an edge surface of the

subst r at e isdormedrityecutting dghat a lavgedsiaratehanddge surface of the resin.
13. The sem conductor device as defined in claim211l, 20 wherein the
formation of a thesiméar sealingdheisantibendudist chipe at the corner portion
ensures that a surface of the thinner portion of the substrate is indented
further inward tWaereinethedgemiennidactoroidevive hasian outeFhshapeniheviuiict or

device as defined in any, one of clains 11 to 13,
corner portion; and

10 wherein a part of the substrate is indented further inward than an

edge surface of the resin at the corner portion.

12. The semiconductor device as defined in claim 11,
wherein the substrate at the corner portion forms a shape that is
15 indented in the opposite direction from the direction in which the corner
portion protrudes, and thus an edge surface of the substrate is indented

further inward than the edge surface of the resin.

13. The semiconductor device as defined in claim 11,
20 wherein the formation of a thinner portion in the substrate at the
_corner portion ensures that a surface of the thinner portion of the substrate

is indented further inward than the edge surface of the resin.

14, The semiconductor device as defined in any one of claims 11 to 13,
25 wherein the part of the substrate that is indented further inward
than the edge surface of the resin at the corner portion is covered by the

resin.



25 wherein the part of the substrate that is indented further invva(ﬂ t han
the edge surface of the resin at the corner portion is covered t%l'{ 8/2005
resin. 11/08/2005 33 15. The sem conguctor device as defined in any one of
claims 11 to 13, wherein a cover is provided at the corner portion,
between the substrate and the resin; and wherein the part of the substrate
that is indented further inward than the edge surface of the resinis :
exposed. 16. A circuit board on which is nounted the sem conductor device

as definedsin anheQRenibndl@bfBevite bQ cﬂe%neggﬁla?nnéfd &6t Jlg}lrﬁlg 159 ilﬁrginﬁm 11

provided with the sem conductor device as inhany one o

to 15, 18 A methaidrdih habevdald RlodiRATHEOMIELMUor Ikttt hOGAT! D 15

conprising: a first step of mounting a plu ity. o em cond chips on

a substrasebstnatshaedtheréd@himed at | east one hole at a position where
cutting lines intersect, then sealing the plurality of sem conductor chips

with résin; and wheransdropdrtstf phefsubbtibit®dhhbgs SHBGHTed! Budh6r GTh@ar@Si N
into individual products along the cutting lines, through at |east part of

the hol e. then tiecedgs srodacsf off thisresit isnexpseéni conduct or devi ce as defi ned
in claim18, ,5 wherein the resin fills the hole in the first step. 20.
The nmethod of fabricating a sem conductor device as defined in 11/08/ 2005

16. A circuit board on which is mounted the semiconductor device as
defined in any one of claims 11 to 15.

10

17. Electronic equipment provided with the semiconductor device as

defined in any one of claims 11 to 15.

18. A method of fabricating a semiconductor device, the method
15  comprising:
a first step of mounting a plura]ity of semiconductor chips on a
- substrate on which is formed at least one hole at a position where cutting
lines intersect, then sealing the plurality of semiconductor chips with resin;
and
20 a second step of cutting the substrate and the resin into individual

products along the cutting lines, through at least part of the hole.

19. The method of fabricating a semiconductor device as defined in
claim 18,
5 wherein the resin fills the hole in the first step.

20. The method of fabricating a semiconductor device as defined in



34 claim 18, wherein at |east one of the holes is formed in the substrate,;
wherein a cover is provided to block the hole, before the first st/e}p8/20D%
wherein flow of the resin into the hole during the first step is prevented
by the cover. 21. The nethod of fabrftating a seniconductor device as

defined in claim20, further conprising a step of formng an
interconnegfaiiﬂlg attern in 10 the substrate, before the first step;
wherein the cov]e’ is formed during the step of formng the interconnecting

pattern. 22. The [ cati a_sepi conductor deyice. as defined in
any 15 one of c glg {Frés}ﬁ%équ%ét%%e (\?ﬁ%}egl??‘}e%ﬁefgyfne{a‘rfé‘ %&I%ﬂ)si\éga brmed at the
position where the td i N B ; d enein. t S te and
the resin are cut ?ﬁ%u%ﬁg‘éenlj %Snﬁlzor‘hg%%éégﬁ?écktﬁge Ikll\(%@é blerg&ehg%sglg%n%{egf ep. 20
23. The nmejh@d of fabricating a sem conductor device as defined in any one

of claims 18 to 21, wherein a plurality of the holes are fornmed at the

positign where tviReresttflbw0of ithESrdsit %6 Cthe ROleMAGERI thBearltusRbl {y of
hol es are positioned on edges.of one of the cutting Iines that is to be

cut |ast, mevthedipsthd eovenhere the cutting lines intersect; and
11/ 08/ 2005 35

21. The method of fabricating a semiconductor device as defined in
claim 20, further comprising a step of forming an interconnecting pattern in

10  the substrate, before the first step;

wherein the cover is formed during the step of forming the

interconnecting pattern.

22, The method of fabricating a semiconductor device as defined in any

15 one of claims 18 to 21,

wherein one of the holes is formed at the position where the cutting

lines intersect; and

wherein the substrate and the resin are cut through an inner side of

the hole in the seeond step.

20
- 23. The method of fabricating a semiconductor device as defined in any
one of claims 18 to 21,
wherein a plurality of the holes are formed at the position where the
cutting lines intersect; |
5 wherein the plurality of holes are positioned on edges of one of the

cutting lines that is to be cut last, at the position where the cutting lines

intersect; and



wherein the substrate and the resin are cut through part of eacg_ﬂd}
holes in the second step. 24. The nethod of fabricating a semc &86»2005
device as defined in 5 claim23, wherein the substrate and the resin are

cut by a cutting tool having a thickness that is greater than the spacing
bet ween one of the holes formed on an edge of the cutting line that is to

be cut |ast and gy f I or ned on a e of. t utting
line. 10 Abst rac%}%%bth%r a‘%&eté]t% %gm congutt B ot # 8“’3 %85838 8t cni p
Mount i ng %@ﬁ&]’e@tlﬁ,th§%@hﬁﬁp % Device And Met hod O Fabrication Ther eof
And 5 G cuit Board, Together th El ectronic Equi pnent A substrate (10)

for a sem conductor device is made of material which can be machi ned and
cut. The substrate (10) has a plurality of sem conductor-chip nounting

regi ons (12), arfhé haegnhdd ofitfaberating Boéénfclaﬁ)iu@ﬁorad@%btéé)r&e'ﬁ%ﬁr aecting
10 cuttlnglllnes for cutting the substrate into a plurality of pieces.
5 claim 23,

wherein the substrate and the resin are cut by a cutting tool having
a thickness that is greater than the spacing between one of the holes formed
on an edge of the cutting line that is to be cut last and another of the holes

formed on another edge of the cutting line.

10





