LAM NATI ON DEVI CE MANUFACTURI NG METHOD BACKGROUND OF THE | NVENTION Field
of the Invention The present invention relates to a manufacturing nethod
of formng a |am nation device by |am nation of sem conductor devi ces.
Description of the Related Art In a sem conductor device manufacturing
step, the front surface of a generally disk-like sem conductor wafer is
sectioned into a plurality of areas by predetermned dividing lines called
streets arranged in a lattice pattern and devices such as ICs, LSIs, or
the like are formed i RalfARaPFRRDENGE ﬁﬂﬁﬁﬂ‘é&%mb”mﬁ‘?ﬁ&%i on, the

sem conductor wafer is cut along the streets to divide the areas forned
with the devices for manufacturing individual devices. In order to enhance
the function of the sem conductor device, |am nation devices or stacked
devi ces in which individual pleksaesniicr lva pRVSerfdny St acked one on
another are put to practical use. A nethod of manufacturing a | am nation
device in whighelddifvicdewabnvelenvizes are | am nated one on another is

di scl osed by Japanese Patent Lal d-open No. Sho 60-206058. In the 1

| ami nati on devi ce mahefpeddyritngnirehbosh dicicltesedo by ddtFacturing

method of forming a lamination device by lamination of
semiconductor devices.

Description of the Related Art

In a semiconductor device manufacturing step, the
front surface of a generally disk-like semiconductor
wafer is sectioned into a plurality of areas by
predetermined dividing lines called streets arranged in a
lattice pattern and devices such as ICs, LSIs, or the
like are formed in the areas thus sectioned. In addition,
the semiconductor wafer is cut along the streets to
divide the areas formed with the devices for
manufacturing individual devices.

In order to enhance the function of the
semiconductor device, lamination devices or stacked
devices in which individual devices are laminated or
stacked one on another are put to practical use. A method
of manufacturing a lamination device in which individual
devices are laminated one on another is disclosed by

Japanese Patent Laid-open Nc. Sho 60-206058. 1In the




| ai d-open bulletin, a wafer is ground fromthe rear surface thereof to
have a thickness of about 200 pm A front surface of each of the plurality
-of wafers whose rear surfaces were ground as described above is faced to
and joined to a rear surface of another wafer with corresponding streets
aligned with each other to forma |amnation wafer. Thereafter, the

| am nation wafer is cut along the streets by a dicing device such as a
cutting device or the like to formlam nation devices. In this way, if

fi f nat . Sl t hi. t 200
ive wafers aﬁ%n%ggvnl%% adyi 8L {}ﬁaﬁic{fac%ﬁf?\%g?g%t o Bl GKNESSy 0;}3,“%% pm

the | am nation Ice has a thickness o pm or nore. recent
years, electrjg; QTN 1 bas, highl.ypeen Wﬂoﬁotﬁso}#ﬁduced in wei ght

and in size. Awafer may be formed to have a thickness 100 pmor |ess.

I'n such a casgyrfM&N thbhebENOMARY & WAl SkSe & &4 aBbhat e6h Lpe ham nation
wafer can be nmade to have a thickness of 1000 pmor |ess, which can

further enhanggsdhefryaeti o ofcd ke kap pation tdevicChareFHoWaMRe, if the
wafer is formed to have a thickness of 100 pmor less, it significantly

lowers in rigiéht surFacheChdEe fgraginke as THE $c POSES aBoPE OB efRddy that it is
difficult to handle, such as convey and | am nate, the wafer. 2 On the
ot her hand, JapaneseecBateni tadrd-0R€AcANOof another wafer with

corresponding streets aligned with each other to form a

lamination wafer. Thereafter, the lamination wafer is cut

along the streets by a dicing device such as a cutting

device or the like to form lamination devices.

In this way, if five wafers are laminated, since a

wafer has a thickness of about 200 um, the lamination

device has a thickness of 1000 um or more. In recent

years, electric equipment has highly been demanded to be

reduced in weight and in size. A wafer may be formed to

have a thickness of 100 um or less. In such a case, even

if ten or more wafers are laminated, the lamination wafer

can be made to have a thickness of 1000 pm or less, which

can further enhance the function of the lamination device.

However, if the wafer is formed to have a thickness of

100 pm or less, it significantly lowers in rigidity to

become fragile. This poses a problem in that it is

difficult to handle, such as convey and laminate, the

wafer,




2007- 19461 discloses a wafer that can ensure rigidity even if it is
reduced in thickness. The wafer disclosed in this |aid-open bulletin

i ncludes a device area formed wth a plurality of devices and an outer
circunferential surrounding area surrounding the device area. In addition,
the wafer is ground fromthe rear surface corresponding to the device area
so that the device area may have a predeterm ned thickness and the outer
circunferential surrounding area of the rear surface of the wafer is left

to forman annular ggi eOVOCt%@r?H% 4 Oy SYMVBRY, OF, (THE, 5 NYEINTI N

Accordingly, it is an object o e présent Invention to provide a

| am nation deyiee 1maRyf actdNg MREROA Al GaANREOVL d@iga.d!i%gi nation
device thin in the entire thickness by amnating wafers wthout breakage

even if the vafsrsrane eachdimrde LRI Pridkddickngss .l raaeordance with an
aspect of the present invention, there is provided a | am nation device

manuf act ur i ngi Aredhed 15 08 - SpeHIfiRa BE | A0 AclRifsnat Hehi céemise rushag a
reinforced wafer, in which the reinforced wafer is sectioned into a
plurality of wireas byusilIesl St Aekabgedon sa buept srdacedeftdal attice

pattern and 3 includes a device area forned with devices in the areas thus
sectioned antuadtroautiehg Cireldieirenhidhg rafdun@danteOirea. In addition,
the wafer is ground from the rear surface corresponding
to the device area so that the device area may have a
predetermined thickness and the outer circumferentizal

surrounding area of the rear surface of the wafer is left

to form an annular reinforced portion.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present
invention to provide a lamination device manufacturing
method that can provide a lamination device thin in the
entire thickness by laminating wafers without breakage
even if the wafers are each made thin in thickness.

In accordance with an aspect of the present
inventicn, there is provided a lamination device
manufacturing method for manufacturing a lamination
device using a reinforced wafer, in which the reinforced
wafer is sectioned into a plurality of areas by streets

arranged on a front surface in a lattice pattern and




resi due area surrounding the device area, an area of an rear surface
corresponding to the device area is ground so that the device area may be
formed to have a predeterm ned thickness and an area corresponding to the
outer circunferential redundant area may be left to form an annul ar
reinforced portion. The nmethod includes: a wafer |lamnation step in which
an underlying wafer having a dianeter slightly smaller than an inside

di aneter of the annular reinforced portion of the reinforced wafer and

formed on @ IIamusurLage WL ADIULALL LYs 0l Siieelsy and alodevi ces

correspondi ng respectively to a plura Streets a evi ces forned

In the device.gi£a.0h: hbg 4&i i %ﬁ%grv@:{ﬂ%ﬂé Rrepal efbqad @ pear surface

of the reinforced wafer correspondlng to t evice area Is faced to and

joined to the dd:onfe awbhagerMuddsq Hﬂgecﬁéxyﬂaéga\e@gerawma%&r ggpondi ng
streets aligned with each other, thus formng a | am nation wafer; an

el ectrode COfHk@LCtshQ@a@Ee@oiﬁb%n@rﬂn@ Vb artholRviigef Qfé@dlsatgr%unew tion
where an electrode is forned in each of the devices of the reinforced

waf er constitddf idkGtpant @vidte areamuBptbOFosear coSRaws 40 reach a
corresponding electrode formed in each of the devices of the underlying 4

waf er, and t heredetehlk el StHiddne@sWhhd & corduebirvespdimiierd @b tBeconnect

the el ectrodes; and a division step
outer circumferential redundant area may be left to form
an annular reinforced portion. The method includes: a
wafer lamination step in which an underlying wafer having
a diameter slightly smaller than an inside diameter of
the annular reinforced portion of the reinforced wafer
and formed on a front surface with a plurality of streets
and of devices corresponding respectively to a plurality
of streets and of devices formed in the device area of
the reinforced wafer is prepared, and a rear surface of
the reinforced wafer corresponding to the device area is
faced to and joined to the front surface of the
underlying wafer with corresponding streets aligned with
each other, thus forming a lamination wafer; an electrede
connection step in which a via-hole is formed at a
position where an electrode is formed in each of the
devices of the reinforced wafer constituting part of the

lamination wafer, so as to reach a corresponding

electrode formed in each of the devices of the underlying




in which after the el ectrode connection step is executed, the |amnation
wafer is cut along the streets and divided into individual |am nation
devices. Preferably, before the execution of the division step, the
foll ow ng steps are executed: an annular reinforced portion renoving step
in which an annular reinforced portion is renoved so that the reinforced
waf er constituting part of the |lam nation wafer nmay have a dianeter
slightly snaller than the inside dianeter of the annul ar reinforced

portion; egond. wafer th@%f@lﬂoqg iStepridy Wt%hgacéﬁ&ﬁctswface of a

relnforced mafer t'o be next lam nated, corresponding fo a device area is

faced to andpjqined tQ Ebﬁnééto%ese&éégﬁo@és,t %%drs' gioreed, Mager of the
| am nati on wafer subjected to the annular reinforced portion renoving step

Wi th correspondifng crStireet scid idred Wit heSachQthesiand a.z0¢08d, el ectrode
connection step in which a via-hole is formed at a position where an

el ectrode forymd lishiedehoRfwae cescat aldhe; upRestrebnf ofcedivakes
| am nated by the second wafer |am nation step, so as to reach a

correspondi ngi el eGinagdeduiormed narieacheeicaevi ces of the | ower reinforced
wafer, and is filled with a conductive material for connecting 5 the
el ectrodes. The annplkéafer2i18f ObeeskPOHd @Ret-@ADYL NGE SARPditrtheion
step, the following steps are executed: an annular
reinforced portion removing step in which an annular
reinforced portion is removed so that the reinforced
wafer constituting part of the lamination wafer may have
a diameter slightly smaller than the inside diameter of
the annular reinforced portion; a second wafer lamination
step in which a rear surface, of a reinforced wafer toc be
next laminated, corresponding to a device area is faced
to and joined to the front surface of the reinforced
wafer cf the lamination wafer subjected to the annular
reinforced portion removing step with corresponding
streets aligned with each other; and a second electrode
connection step in which a via-hole is formed at a
position where an electrode formed in each of devices of
the upper reinforced wafer laminated by the second wafer
lamination siep, so as to reach a corresponding electrode

formed in each of devices of the lower reinforced wafer,

and is filled with a conductive material for connecting




second wafer |am nation step, and the second el ectrode connection step
descri bed above are repeatedly executed to forma nulti-layered | am nation
waf er. Preferably, before execution of the division step, an underlying
waf er grinding step is executed in which an underlying wafer is ground
froma rear surface to be forned to have a predeterm ned thickness.
According to the present invention, the lamnation wafer is formed by

| am nating the device area of the reinforced wafer which includes the

devi ce area fgﬁg@g eé@ﬂb ghe devi ces and the outer circunferenti al

redundant area surroundi ng the device area and in which an area of an

f dj J i h he devi
rear surface correspanding, i L1 deylee G183 s JOHIT Q. hal the devi ce

area nmay be fornmed to have a edeterm hi ckness area

corr espondi ngsL 0odd1Go A Shn el LCIN QLBRLI aha [GAIABha AL PR TBYp e | ef t O

form an annular reinforced portion. f houg e device area 1s reduced
i n thickness, -§)A68 i es%@%‘;&%l{ﬂtﬂeﬁna%vé here NRIJALREGRY Yal &t JoS

mai nt ai ned, the wafer can am nated w thout breakage. In this way,
since the reiofesged waher-can he nedugedidd Jhicgkness in the device

area, even if the wafers are nmulti-layered, the 6 |lam nation device thin in
the entire thicknessreap-dey,Phe¥bdEdexecution of the division step,
an underlying wafer grinding step is executed in which an
underlying wafer 1s ground from & rear surface to be
formed to have a predetermined thickness.

According to the present invention, the lamination
wafer is formed by laminating the device area of the
reinforced wafer which includes the device area formed
with the devices and the outer circumferential redundant
area surrounding the device area and in which an area of
an rear surface corresponding to the device area is
ground so that the device area may be formed to have a
predetermined thickness and an area corresponding to the
outer circumferential redundant area may be left to form
an annular reinforced portion. Although the device area
is reduced in thickness, since the configuration of the
reinforced wafer is maintained, the wafer can be
laminated without breakage. 1In this way, since the

reinforced wafer can be reduced in thickness in the

device area, even if the wafers are multi-layered, the




The above and other objects, features and advantages of the present

i nvention and the manner of realizing themw /|| becone nore apparent, and
the invention itself will best be understood froma study of the

foll owi ng description and appended clains with reference to the attached
drawi ngs showi ng sone preferred enbodinents of the invention. BRI EF

DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view of a sem conduct or
wafer as a wafer used in a |am nation device nanufacturing method

according to . Nty Lk ian;; F IS a r i i ew
illustrating g&%%@%%&&;g&g”%%‘é& :tgﬁ %%{ er tll?lgcz{g?%(edae?o T he front
surface of tje,sgmeonductor wafer shown in FIG 1;, FIG 3 is a

perspective view of a grinding device wused to grind the rear surface of

t he sem conductor wafer,;,Shown gtgggogjg&rsrf QLo RO A S nforced wafer;
FIG 4 is a diagramfor assistance in explaining an annular reinforced

portion form ag,sieRexeeuted hedhe 1avbRdidg Leviae show igyr FIG 3; FIG
5 is a cross-sectional view of a reinforced 7 wafer forned by executing an

annul ar rei nf gs£ed iPQF theR wior MRGnst fB-S WL Rl Gnadind1 G 6 is a
perspective view of a cutting device

invention itself will best be understood from a study of

the following description and appended claims with

reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a semiconductor
wafer as a wafer used in a lamination device
manufacturing method according to the present invention;

FIG. 2 is a perspective view illustrating a state
where a protection member is affixed to the front surface
of the semiconductor wafer shown in FIG. 1;

FIG. 3 is a perspective view of a grinding device
used to grind the rear surface of the semiconductor wafer
shown in FIG. 1 for forming a reinforced wafer;

FIG. 4 is a diagram for assistance in explaining an
annular reinforced portion forming step executed by the
grinding device shown in FIG. 3;

FIG. 5 is a cross-sectional view of a reinforced




used to cut an outer circunferential redundant area of the sem conductor
wafer shown in FIG 1; FIGS. 7A and 7B are diagrans for assistance in
expl ai ning an outer circunferential redundant cutting step for cutting the
outer circunferential redundant area of the sem conductor wafer by use of
the grinding device shown in FIG 6; FIGS. 8A and 8B are di agrans for
assistance in explaining a wafer lam nation step in the |amnation device
manuf act uri ng nmet hod according to the present invention; FIG 9 is a

perspect | ve vi.ei,0feo3.Lasgy d&?ecéut%ggandgrym%r g@qﬁggf%&ﬁ%&l%nw a-hole

formng step in an ctr connection ste tion device

manuf act uri nge ef:hod ;acgorging ito grhe present invention; FIGS. 10A and 10B
are di agrans ? assistance In explaining the via-hole formng step of the

el ectrode ConneCt'?f]GSt@QLs'%%Q@sﬂ)@@ﬂﬂ%'v@@wdgf'é;ectf@dl'ﬁfgaﬁgyﬂz@g met hod
according to the present invention GS. 11A and 11B are diagranms for

assi stance i nys&XRlakltNgn 8o GAdUStuRr B aNIal BULYang: SheR LR the 8
el ectrode connection step of the | am nation device manufacturing method

according to {he PreseAtutiyERldreR; skbiS inldAcand; 12B are diagrans for
assi stance I n

FIGS. 7A and 7B are diagrams for assistance in
explaining an outer circumferential redundant cutting
step for cutting the outer circumferential redundant area
of the semiconductor wafer by use of the grinding device
shown in FIG. 6;

FIGS. B8A and 8B are diagrams for assistance in
explaining a wafer lamination step irn the lamination
device manufacturing method according to the present
invention;

FIG. 9 is a perspective view of a laser machining
device used to execute a via-hole forming step in an
electrode connection step of the lamination device
manufacturing methed according to the present invention;

FIGS. 10A and 10B are diagrams for assistance in
explaining the via-hole forming step of the electrode
connection step in the lamination device manufacturing
method according to the present invention;

FIGS. 11A and 11B are diagrams for assistance in

explaining a conductive material burying step in the




expl ai ning an annul ar reinforced portion renoving step in the |lamnation
devi ce manufacturing nethod according to the present invention; FIGS. |3A
and 13B are diagrans for assistance in explaining a second wafer

| am nation step in the |amnation device nmanufacturing nmethod according to
the present invention; FIGS. 14A and 14B are diagrans for assistance in
expl ai ning an underlying wafer grinding step according to the |am nation
devi ce manufacturing nethod according to the present invention; FIG 15 is

step and a

a diagram for_assistance in explainin fer s or
protecti on neHBEr THE8I FRYTST nisﬁe?hgf?éﬂﬁ QFFBﬁ%gg9i%%yﬁﬁ§nufacturing
nmet hod accordiqgﬁa%%ugge pr esent inventioq&)@#@.p%gs %ldia ram f or

i n the*ra [

: . ma ng method accordin éEE nven%ion
assi stance I n expl al ning-a I'VISIon s e% | n nation devi te

menufacturing et hod.accosding 19, the priesent. i pyentian; and G 17 is a
L nufac by '

perspective view of a Tam nation device ured 1 e lam nation
L
I ami nation deyjL8  ARAYE AGH Wd G "RENOEL AGRAND Rt hOa ti& SV ASENEo! Nvention
the present invention;
FIGS. 13A and 13B are diagrams for assistance in
explaining a second wafer lamination step in the
lamination device manufacturing method according to the
present invention;
FIGS. 142 and 14B are diagrams for assistance in
explaining an underlying wafer grinding step according to
the lamination device manufacturing method according to
the present invention;
FIG. 15 is a diagram for assistance in explaining a
wafer support step and & protection member peeling step
in the lamination device manufacturing method according
to the present invention;
FIG. 16 is a diagram for assistance in explaining a
division step in the lamination device manufacturing
method according tc the present invention; and
FIG. 17 is a perspective view of a laminaticn
device manufactured by the lamination device

manufacturing method according to the present invention.




will hereinafter be described in detail with reference to the acconpanying
drawi ngs. A description is first given of a reinforced wafer used in the

| am nati on device manufacturing nmethod according to the present invention.
FIG 1 is a perspective view of a sem conductor wafer as a wafer to forma
reinforced wafer used in the |amnation device manufacturing nethod
according to the present invention. The sem conductor wafer 2 shown in
FIG 1 is nade of a silicon wafer, for exanple, having a dianeter of 200
mnm and a thickness of 350 pm A front surface 2a of the sem conductor
wafer 2 is formed with a plurality of streets 21 in a lattice pattern and

with devices 22 I r | i ralli f areas
sectioned by the §#¥§%@§3éﬁﬁc?kg*ggﬁf§%ﬁ%ﬁ%%ﬁ?Fﬁ@gﬁg?&%oﬁé¥%%T as nentioned
above InC|Ud?S a de%%%%efgégiemggﬂggéﬂ%gig%FJ1féh§ng€Mh¥%Ew%%eand an outer
circunferential redundant area sur roundi ng the- devi ce area 23.

| nci dent al | ygn%ﬁ?%cfocfuﬁfl& gg%’ﬂ&?%c%%::&%n% f—"{ L0 A pJ[rﬁFeaAéito}é of

S
el ectrodes 2 ront “surface thereo n addition, e sem conduct or

wafer 2 is fogppd ﬁeofe%akfegrg% & sCirh UAT 8f ence Wi {hca pofeh 2¢ ipdicating

the crystal orientation o e silicon wafer. A reinforced wafer is

Iglr %duie?sas below - Bgah6ahy SWAHAGE. Ofa (NG SeRt EoRAUCTArL pafet.2 Shown in

of a reinforced wafer used in the lamination device
manufacturing method according to the present invention.
FIG. 1 is a perspective view of a semiconductor
wafer as a wafer to form a reinforced wafer used in the
lamination device manufacturing method according to the
present invention. The semiconductor wafer 2 shown in FIG.
1 is made of a silicon wafer, for example, having a
diameter of 200 mm and a thickness of 350 pm. A front
surface 2a of the semiconductor wafer 2 is formed with a
plurality of streets 21 in a lattice pattern and with
devices 22 such as ICs, LSIs or the like in a plurality
of areas sectioned by the streets 21. The semiconductor
wafer 2 formed as mentioned above includes a device area
23 formed with the devices 22 and an cuter
circumferential redundant area 24 surrounding the device
area 23. Incidentally, each of the devices 22 is formed
with a plurality of electrodes 25 on a front surface

thereof. In addition, the semiconductor wafer 2 is formed

10




ground at an area corresponding to the device area 23 so that the device
area 23 may have a predeterm ned thickness. In addition, the rear surface
of the sem conductor wafer 2 is provided with an annular reinforced
portion at an area corresponding to the outer circunferential redundant
area 24. To formsuch a reinforced wafer, a protection nenber 3 is first
affixed to the front surface 2a of the sem conductor wafer 2 as shown in
FIG 2 (the protection nenber affixing step). Accordingly, the rear

surface 2b of of hensemeenduct Ofre MRfRN w2thSa XRQIEG ALLEL.{ 1] RLQt ection
menber affixing step is executed, an annular reinforced portion formng

step is execuipskas Lek@vatThe & 8ol Bil Dok efresUr face 2b of the
sem conductor wafer 2 corresponding to the sem conductor wafer 2 is ground

so that the device areaiZ@ iy haretorgud-dmchaves anpradet enai Aeg
thickness. In addition, an area in the rear surface 2b of the

sem conduct or sief&fe 2f €BEr SSPORKIAG LY LA O ehothr ednFa ent iial redundant
area 24 is left to forman annular reinforced portion. This 11 annul ar

rei nforced pogtéwid faar Ahngr&d efprresexadih@d-dycha dgriod ageded g shown in
FIG 3. The grinding device 4 shown in FIG 3 includes a chuck table 41
adapt ed to hotithta whef eevase cavet I3 @eg, have a predetermined

thickness. 1In addition, the rear surface of the

semiconductor wafer 2 is provided with an annular

reinforced portion at an area corresponding to the outer

circumferential redundant area 24. To form such a

reinforced wafer, a protection member 3 is first affixed

to the front surface 2a of the semiconductor wafer 2 as

shown in FIG. 2 (the protection member affixing step).

Accordingly, the rear surface 2b of the semiconductor

wafer 2 is exposed.

After the protection member affixing step is

executed, an annular reinforced portion forming step is

executed as below. The area in the rear surface 2b of the

semiconductor wafer 2 corresponding to the semiconductor

wafer 2 i1s ground so that the device area 23 may be

formed to have a predetermined thickness. In addition, an

area in the rear surface 2b of the semiconductor wafer 2

corresponding to the outer circumferential redundant area

24 is left to form an annular reinforced portion. This

11




and grinding neans 42 for grinding a process surface of the wafer held by
the chuck table 41. The chuck table 41 sucks and holds a wafer onto the
upper surface thereof and is rotated in a direction indicated with arrow
4la in FIG 3. The grinding neans 42 includes a spindle housing 421; a
rotating spindle 422 rotatably supported by the spindle housing 421 and
rotated by a rotational drive nechanism not shown; a nounter 423 nounted
to the lower end of the rotating spindle 422; and a grinding wheel 424

attached to the l.ower surface. of %he n?unter 4%3 The |nq# g wheel 424
i ncl udes a dliﬁFq%Q%érﬁéggoﬂﬁﬁjéﬁﬁ'&Ong PHYI I S3E8n&® 45T AH &Y § mount ed

to the | ower syrﬂ? deVl;t:he Qgse 42 Th? base 425 is attached to the
| ower surfac® of*Y TOURT e 433 nT e annular rei nforced portion form ng

step is executed a§hbelg C%xﬁugg $ |ngé£ devj cg 4. 4descri bed

above. The seni conductof conve e er conveyi ng neans not

shown is plac e rface I-NgsS rf Qf, the chuck
table 41 mntngqxﬁgtggge ?*£ﬁ%ﬁ%ﬁo?§c?§%%%he f§0|ng fhe Upper 12
hugk 4t

surface of thg, ok 93 b5 chugker, and, beLd. afl,, 418 ghuck tabl o

41. Now, the réf tlonsﬁ e ween tﬁe sem conductor wafer 2 held on the

S:‘:Jﬁgl Lgm e @h@%fteh}eheﬁ@w & Ichdl Ngaisitedng 426, £ QRsldt WL 4he

sucks and holds a wafer onto the upper surface thereof
and is rotated in a direction indicated with arrow 4la in
FIG. 3. The grinding means 42 includes a spindle housing
421; a rotating spindle 422 rotatably supported by the
spindle housing 421 and rotated by a rotaticnal drive
mechanism not shown; a mounter 423 mounted to the lower
end of the rotating spindle 422; and a grinding wheel 424
attached to the lower surface of the mounter 423. The
grinding wheel 424 includes a disk-like base 425 &and a
grinding stone 426 annularly mounted to the lower surface
of the base 425. The base 425 is attached to the lower
surface of the mounter 423.

The arnular reinforced portion forming step is
executed as below by use of the grinding device 4
described above. The semiconductor wafer 2 conveyed by
wafer conveying means not shown is placed on the upper
surface (the holding surface) of the chuck table 41 with

the side of the protection member 3 facing the upper

12




wheel 424 is described with reference to FIG 4. The rotational center P1
of the chuck table 41 is eccentric fromthe rotational center P2 of the

annular grinding center 426. The outside dianeter of the annular grinding
stone 426 is set to a size smaller than the dianeter of a border |ine 26
bet ween the device area 23 and outer circunferential redundant area 25 of
the sem conductor wafer 2 and greater than the radius of the border |ine
26. In addition, the grinding stone 426 is designed to pass through the

tati | t Pl t th f th
Chuck ©abl o A" REEt O aELE O] fORt oot Tnd 4 TN Te The ERGCRT table 41

I S rotat ed eeﬁﬂ 452)11(:%01: Iénl. t hﬁodl r%Ct Iggéat!l.ggéf?l gdegﬁ é{lé ow 41a t he

gri ndi ng whe ted e. Irection indicated

Wt arron 4248, 5 adgltp ot e 28 el g

bring the grindi ng stone info contact wth the rear surface of the

sem conduct or_ wafer. lﬁﬁfﬁq(fééwé QEErE%ﬂHif@%%%hg4gﬁe'&%1nd1n

grindi ng- transterred by a predeterm ned anount at a predeterm ned

grinding 13 thansfap.ratege A idbeatth  rdN& Aeachnride 4 earpsurface of
the sem conductor wafer corresponding to the device area as shown in FIG

5 is ground angd fepRyedctord O 85 hE Call Ak t@eessed porddenc23b with a

pr edet er mi ned
from the rotational center P2 of the annular grinding
center 426. The outside diameter of the annular grinding
stone 426 is set to a size smaller than the diameter of a
border line 26 between the device area 23 and outer
circumferential redundant area 25 of the semiconductor
wafer 2 and greater than the radius of the border line 26.
In addition, the grinding stone 426 is designed to pass
through the rotaticnal center Pl (the center of the
semiconductor wafer 2) of the chuck table 41.

Next, as shown in FIGS. 3 and 4, while the chuck
table 41 is rotated e.g. at 300 rpm in the direction
indicated with arrow 4la, the grinding wheel 424 is
rotated e.g. at 6000 rpm in the direction indicated with
arrow 424a. In addition, the grinding wheel 424 is moved
downward to bring the grinding stone 426 into contact
with the rear surface of the semiconductor wafer 2. Then,
the grinding wheel 424 is grinding-transferred downward

by a predetermined amount at a predetermined grinding-
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t hi ckness (e.g. 60 pm) . In addition, the area corresponding to the outer
circunferential redundant area 24 is left to have a thickness of 350 pmto

formthe annular reinforced portion 24b in the illustrated enbodi nent.
Thus, the reinforced wafer 20 is configured (the annular reinforced
portion formng step). Incidentally, the inside dianmeter of the annul ar
reinforced portion 24b is set to 196 mmin the illustrated enbodi nent.

Al t hough the reinforced wafer 20 forned by executing the annul ar

rei nforced po%tiqgkaforgingzétep as Pesqﬁgbed abovetis roundrgnd renmoved
at the area cortespoddiRg t6 £hESddvice i 84°33 o™ be F6rnEd " %" have a
t hi ckness of as thin as e.qg. 60 pm..the annular,. reinforce grtion 24b
surroundi ng i divieiigPadio Bleph RafP M Bl L' RE B 1 and

strength can bg %%Sgﬁl‘égn.tagnffﬁ%' It %egP&%’é |ng thereatter g lg Lamnate the
ed ‘a ing wa

rei nforced wafer escri ove, n underly er i's prepared as

bel ow. The “”Qﬂéég%a'}?ﬁe}é@%é Fdofll §%t»g{tr§'ai %g%h%ﬁf@'nﬁf%f than the

i nside dianeter e annul ar reinforced port Is 14 formed on

the front surfpcg.fhereof (widh a0l uralddHh 9bn, Stieel,s and of devices
identical to the plurality of 'streets 21 and of devices 22, respectively,
formed in the.deweaqahgar23 R oLherrel Alareednpaf er-Lhindthe Yrder!ying

24 is left to have a thickness of 350 pm to form the

annular reinforced portion 24b in the illustrated

embodiment. Thus, the reinforced wafer 20 is configured

(the annular reinforced portion forming step).

Incidentally, the inside diameter of the annular

reinforced portion 24b is set to 196 mm in the

illustrated embodiment. Although the reinforced wafer 20

formed by executing the annular reinforced portion

forming step as described above is ground and removed at

the area corresponding to the device area 23 to be formed

to have a thickness of as thin as e.g. 60 um, the annular

reinforced portion 24b surrounding the device area 23 is

formed. Therefore, the rigidity and strength can be

ensured to facilitate handling thereafter.

To laminate the reinforced wafer 20 described above,
an underlying wafer is prepared as below. The underlying
wafer has a diameter slightly smaller than the inside

diameter of the annular reinforced portion 24b and is
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waf er can be fornmed by cutting the outer circunferential redundant area 24
of the sem conductor wafer 2 shown in FIG 1 described above. Cutting the
outer circunferential redundant area 24 of the sem conductor wafer 2 is
executed by use of a cutting device 5 shown in FIG 6. The cutting device 5
shewn in FIG 6 includes a chuck table 51 provided wth suction-hol ding
means; cutting nmeans 52 provided with a cutting blade 521; and i nmagi ng
means 53. To cut the outer circunferential redundant area 24 of the

sem concuct of (RIS oF il e PPl ZAEHT LI o CEMERSa St AL AL IDARNL SLoP 19

executed as b rotectlon ne to the rear

surface of the sen ggadgft&gm O a2 52NN e BLGrafuc f RE

sem conduct or wa I's placed on 't hlck table 51 "W th the protection

menmber 3 fam&&é&% %fiushdt@@'o%v%es I@e SEPLRAIUEL Or cvaELl 12 ifie

positioned i nmediately below the imaging neans 53 as shown in FIG 6.

Then, a to-bege il L8 9% JNQIRCHLEARGHEL PryakRl-ebo2 lq@led%agt_rgﬂ rby t he
i mgi ng neans 53 and control neans not shown. In other | magi ng

nmeans 53 and Lol QlanMBansoARld $OWL Ldngxaclirraki gnrent sk i hor
positioning between the cutting blade 521 and the border portion between

the device areamBnandroster Jf keuntenefdddlctoedundant2 anram 24 of the

sem conduct or wafer 2.
FIG. 1 described above. Cutting the outer circumferential
redundant area 24 of Lhe semiconductor wafer 2 is
executed by use of a cutting device 5 shown in FIG. 6.
The cutting device 5 shown in FIG. 6 includes a chuck
table 51 provided with suction-holding means; cutting
means 52 provided with a cutting blade 521; and imaging
means 53. To cut the outer circumferential redundant area
24 of the semiconductor wafer 2 by use of the cutting
device 5, an alignment step is executed as below. After
the protection member 3 is affixed to the rear surface of
the semiconductor wafer 2 as shown in FIG. 6, the
semiconductor wafer 2 is placed on the chuck table 51
with the protection member 3 facing the chuck tabie 51.
The semiconductor wafer 2 is positioned immediztely below
the imaging means 53 as shown in FIG. 6. Then, a to-be-
cut area of the sémiconductor wafer 2 is detected by the

imaging means 53 and control means not shown. In other

word, the imaging means 53 and control means not shown
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The alignnment to detect the to-be-cut area of the sem conductor wafer 2
hel d on the chuck table 51 is executed as described above. Thereafter, the
chuck table 51 holding the sem conductor wafer 2 is noved to a cut area.
The cutting blade 521 of the cutting neans 52 is positioned i mediately
above the border portion between the device area 23 and outer
circunferential redundant area 24 of the sem conductor wafer 2 held on the
chuck table 51. As shown in FIG 7A while rotated in the direction

[ ndi cat ed Wi t Bas QW32 Ane A0S UL LRl adey B21 18, bog1 slon- transfer ed

downward fromthe standby position indicated wth a two-dot chain |ine and

positioned at g frRdetgnnl fed INCi$0Bs iR 1BAShEEADen 83 Shown With a
solid line. This incision-transfer position is set at a position where the

outer circunferent iabacdgesof Jhegek ndihe Rlade152dqksachesrebhe _
protection nenber 3. Next, as described above, while rotating the cutting

bl ade 521 in theditheckteRncdmdiccatredawt:thy arrow 521a, the chuck table 51
is rotated in the direction 16 indicated with arrow 51a in FIG 7A. If the

chuck table is rotahedthongmentheosesisanduet ob-vafar: 2res edtti@d ong the
border portion between the device area 23 and the outer circunferenti al
redundant ar eser24dcasivshowwd feF12Ghelid on the chuck table 51 is

executed as described above. Thereafter, the chuck table

51 holding the semiconductor wafer 2 is moved to a cut

area. The cutting blade 521 of the cutting means 52 is

positioned immediately above the border porticn between

the device area 23 and outer circumferential redundant

arca 24 of the semiconductor wafer 2 held on the chuck

table 51. As shown in FIG. 7A, while rotated in the

direction indicated with arrow 52la, the cutting blade

521 is incision-transferred downward from the standby

position indicated with a twe-dot chain line and

positioned at a predetermined incision-transfer position

as shown with a solid line. This incision-transfer

position is set at a position where the outer

circumferential edge of the grinding blade 521 reaches

the protection member 3.

Next, as described above, while rotating the

cutting blade 521 in the direction indicated with arrow

52ia, the chuck table 51 is rotated in the direction
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7B (the outer circunferential redundant area cutting step) The underlying
wafer 200 in which the border portion between the device area 23 and outer
circunferential redundant area 24 of the sem conductor wafer 2 was cut to
remove the outer circunferential redundant area 24 as descri bed above is
set to have a dianmeter of 195 mmin the illustrated enbodi nent. After the
reinforced wafer 20 and the underlying wafer 200 are prepared as descri bed
above, a wafer lamnation step is executed as below. As shown in FIGS. 8A
and 8B, the rear. surface 20b of the reinforced wafer rres ondlng to
the device ar8¥iFs5eg VéE%d“Fﬁ’ and?® jBi e f%*th%ffvﬁﬁtggﬁgfﬁﬁ% 00a of the
under |l yi ng waf er Wth t corre din treets 21 all ned with each
other. Thus, *° I%H3 %&FI SR Waf o S§mf8??é§#¥ %@%e§p ct¥ieH F& "ds shown in
FI G 8B, t he |r%yk rece sed ortio 2%% f.ormed in §hec{%%r surface of
r

the reinforced ™ warerr28°ts %iQHe?o e {d&fl §TRY afsh The front

surface 200a of thelggggg%y 9u§9 1Q%ng§d gﬁgg%wpq agEES|on bond

30 to the reaf surface el nf or'ced “waf er correspondlng to

t he device ar ma?brggB&Peée%?h f%EEhEIEﬁleH %%h?” ¥@%q£“%§%g In this case,

the reinforce can ""am nat ed ‘on t 6 und ying wafer 200 with
their d'reCt'éygi ql'ﬁﬂgﬂkﬂMeEﬁylng wafer 200 in which the border

portion between the device area 23 and ocuter
circumferential redundant area 24 of the semiconductor
wafer 2 was cut to remove the outer circumferential

redundant area 24 as described above is set to have a

diameter of 195 mm in the illustrated embodiment.
After the reinforced wafer 20 and the underlying
wafer 200 are prepared as described above, a wafer

lamination step is executed as below. As shown in FIGS.

82 and 8B, the rear surface 20b of the reinforced wafer
20 corresponding tc the device area 23 is faced to and
joined to the front surface 200a of the underlying wafer
200 with their corresponding streets 21 aligned with each
other. Thus, a lamination wafer is formed. More
specifically, as shown in FIG. 8B, the circular recessed
portion 23b formed in the rear surface of the reinforced
wafer 20 is fitted to the underlying wafer 200. The front
surface 200a of the underlying wafer 200 is bonded with

an adhesion bond 30 to the rear surface 20b of the
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each other by slightly |eaving the notches 2c indicating the directions in
the wafer 200. Incidentally, it is desirable to use a lowdielectric
constant polynmer agent such as a benzocycl obutene or the |ike, as the
adhesive bond 30. After the lamnation wafer 250 is fornmed by executing
the wafer |am nation step descri bed above, an el ectrode connection step is
executed as below. Via-holes fornmed in the reinforced wafer 20
constituting part of the |am nation mafer 250 are each forned at a

position whepg;an,glectrede zééo%rgggng ﬁ@ @@gglezgebpgedaeef £6% 22

thereof, so as to reach a correspon tettro orne In each of the

devi ces 22 of § h,@hé%%%zr |f¥!r1ﬂgth@flea'in1n%QQonT\D&é/f F5i0l e Spfilsl LedewW th a
conductive materi al connect the el ectrodes correspondlng to each ot her.

In the el ectf@@er@lq&@%ga%gre@o 2a¥i 82 hol:@i 0101 BY siep is executed as
below. At first, the via-holes formed in the reinforced wafer 20

constituting wérlq;fm@haak@fnm WaRh WREEF ZDQanensaghidudedcat a
position where an electrode 25 is forned in each of the devices 22

thereof, 18 s@ads duheredghsBipONReIpORhAG IR ecliade 26 fyinedihg each of
t he deV|ces 22 thereof. This via-hole formng step is executed by use of a

| aser processtig dedcteonshiwthenwklFer 900 N theiddédustigt ed egbodi ment. The
| aser desirable to use a low-dielectric constant polymer agent

such as a benzocyclobutene or the like, as the adhesive

bond 30.

After the lamination wafer 250 is formed by
executing the wafer lamination step described abeve, an
electrode connection step is executed as below. Via-holes
formed in the reinforced wafer 20 constituting part of
the lamination wafer 250 are each formed at a positicn
where an electrode 25 is formed in each of the devices 22
thereof, so as to reach a corresponding electrode 25
formed in each of the devices 22 of the underlying wafer
200. The via-hole is filled with a conductive material to
connect the electrodes corresponding to each other. 1In
the electrode connection step, a via-hole forming step is
executed as below. At first, the wvia-holes formed in the
reinforced wafer 20 constituting part of the lamination

wafer 250 are each formed at a position where an

electrode 25 is formed in each of the devices 22 thereof,
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processing device 6 shown in FIG 9 includes a chuck table 61 adapted to
hol d a workpi ece; and | aser beam irradiation neans 62 for directing a

| aser beamto the workpiece held on the chuck table 61. The chuck table 61
is configured to suck and hold the workpi ece. The chuck table 61 is noved
in a processing-transfer direction indicated with arrow X shown in FIG 9
by a processing- transfer mechani sm not shown. In addition, the chuck

table 61 is noved in an indexing-transfer direction indicated with arrow Y
by an indexingétransfer chani sm_ not .sho drradiation

. The | b
means 62 o (8 EDUitsge2r hebro HoMTFPPOME T Ttee06: 28250 Hndied to t he

| eading end of a cylindileal casind 021 di sposed, substantially
hori zontal | y. e 1aser processing device 6715 equl ppe Wi th magi ng neans

63 attached tg.1he J €3dlng.eng, ofect Be oCASING O2L constiduting part of the
2. S i S

| aser beam irradi ation neans hi’S I magi ng “nmeans i ncl ude

|11 uri nat i on geags L0kl | Y Natig, 3, 00Ekpl £Gah Al OPLi GAL pYsLem for

capturing an area illumnated by th m nafi on neans; and an

079 el st 6 | BT SPLE 10 VR g g e by e
table 61 adapted to heold a workpiece; and laser beam
irradiation means 62 for directing a laser beam to the
workpiece held on the chuck table 61. The chuck table 61
is configured to suck and hold the workpiece. The chuck
table 61 is moved in a processing-transfer direction
indicated with arrow X shown in FIG. 9 by a processing-
transfer mechanism not shown. In addition, the chuck
table 61 is moved in an indexing-transfer direction
indicated with arrow Y by an indexing-transfer mechanism
not shown.

The laser beam irradiation means 62 emits a pulse
laser beam from a collector 622 attached to the leading
end of a cylindrical casing 621 disposed substantially
horizontally. The laser processing device 6 is equipped
with imaging means 63 attached to the leading end of the
casing 621 constituting part of the laser beam
irradiation means 62. This imaging means 63 includes
illumination means for illuminating a workpiece; an

optical system for capturing an area illuminated by the
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pi cked up, to control nmeans not shown. A description is hereinafter given
of the via-hole formng step executed by use of the | aser processing
device 6 shown in FIG 9. At first, the lamnation wafer 250 is placed on
t he chuck table 61 of the |laser processing device 6 with the underlying
waf er 200 facing the chuck table 61 and sucked and held onto the chuck
table 61. Accordingly, the lamnation wafer 250 is held wth the front
surface 20a of the reinforced wafer 20 facing upside. The chuck table 61

sucking and ho] ding.Lhen Jnéé*?lé‘?thén(a” afet &l g 2P e%_%én%ﬁgcr(&@ﬁ)d AbQye 15

positioned imedi ately bel ow the 1 magi ng” neans y a processing-

transfer mechapismJiot,: sROMA. udNeX! 1 n@bk ORRNL-M0LK LB g&gg%Qed in which
determ nation is nadebés t%@dﬁethe#mbé not fﬁ% Igtti%e- i ke streets 21

formed on thesygpidd.oreed imafiely A0agONSt ilulkbRdapPaidndf drhenl amipation
waf er 250 are disposed parallel to X- and Y-directions. Mre

speci fically,pihe@hipgnaBntoWerK 1S aBXeasit ethaas . bel ow.  The reinforced
waf er 20 constituting part of the |am nation wafer 250 held on the chuck

table 61 is i maged 20ddychie ionbgs Nge rEaRstes anden NBOIYAG PELOCESE Ng such
as pattern matching and the like are executed. If the streets 21 are not
arranged par atdmelirigosthp SxeantkdYby use of the laser processing

device 6 shown in FIG. 9. At first, the lamination wafer

250 is placed on the chuck table 61 of the laser

processing device 6 with the underlying wafer 200 facing

the chuck table 61 and sucked and held onto the chuck

table 61. Accordingly, the lamination wafer 250 is held

with the front surface 20a of the reinforced wafer 20

facing upside.

The chuck table 61 sucking and holding the

lamination wafer 250 as described above is positioned

immediately below the imaging means 63 by a processing-

transfer mechanism not shown. WNext, alignment work is

executed in which determination is made as to whether or

not the lattice-like streets 21 formed on the reinforced

wafer 20 constituting part of the lamination wafer 250

are disposed parailel to X- and Y-directions. More

specifically, the alignment work is executed as below.

The reinforced wafer 20 constituting part of the

lamination wafer 250 held on the chuck table 61 is imaged
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directions, the chuck table 61 is turned to adjust the streets 21 parallel
to the X- and Y-directions. The alignnent work is executed as descri bed
above to position the |am nation wafer 250 on the chuck table 61 at

predet erm ned coordi nate positions. Next, the chuck table 61 is noved to

| ocate a predetermned electrode 25 (a leftnost electrode in FIG 10A)
provided in a predeterm ned device 22 (a leftnost electrode in FIG 10A)
formed in the reinforced wafer 20 constituting part of the |am nation

waf er 250 as sho i.n FIG 10A, %t a positjion inmmediatel el ow t he
col lector 622 0% HEAPA88r "H4M G PRE AFF O hEdE 83 "TH T adér  beam

irradi ati on neans 62 i erate o al.low the collect 2 todirect to
Lhe rernt o coeraar magBRTE HED thBe 2t kB et e oty enbEn (e g 955 am
capable of bein tabsz(ir ggd bé't aarsj,rial i cgnpv\@glelr. IS, case gal f ocused

2

n
poi nt P of thsetrpu Se “raser beamémitted ?rometlhé:o t(%EFI)éctaonrd 2 is allowed

to coinci dew‘;‘ég}_e%‘e%oi%%%iﬁ%ﬁé‘ c‘%lc%secak‘j?Ft gf {_{]g&fm%w T:?.Cgc}fp\/% L he

rei nforced rtuting par amnafio er 250. In this

vy, as shoun, Ly F1.Gy 108, b | it konaf 06 Ul 86 2L kpser beam ui th a

pr edet er m ne ul se, t reinforced wafer 20 i's forne a via-hole 26

that is |ocated nenkhGofkefd rade 224208 dhat, kLachss e e glrgkrgde 25

f or med
the lamination wafer 250 on the chuck table 61 at

predetermined coordinate positions,

Next, the chuck table 61 is moved to locate a
predetermined electrode 25 (a leftmost electrode in FIG.
10A) provided in a predetermined device 22 {(a leftmost
electrode in FIG. 10A) formed in the reinforced wafer 20
constituting part of the lamination wafer 250 as shown in
FIG. 102, at a position immediately below the collector
622 of the laser beam irradiation means 62. The laser
beam irradiation means 62 is operated to allow the
collector 622 to direct to the reinforced wafer 20 a
pulse laser beam with a wavelength {e.g. 355 nm}) capable
of being absorbed by a silicon wafer. In this case, a
focused peoint P of the pulse laser beam emitted from the
collector 622 is allowed to coincide with a position
close tc the front surface 20a of the reinforced wafer 20
constituting part of the lamination wafer 250. In this

way, as shown in FIG. 10B, by irradiation of the pulse
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in the underlying wafer 200 (the via-hole formng step). Incidentally, the
nunmber of pul ses of the pulse |laser beamemtted in the via-hole formng
step is enpirically determ ned according to the output power of the pul se
| aser beam and to the thickness of the device area 23. The via-hole

form ng step described above is executed on a position where the electrode
25 is located on each of the devices 22 formed on the reinforced wafer 20.
After the via-hole formng step is executed as described above, a

conductor material ,burying step for filling the via-hole-26 with a
conductive ma %??%ﬂbégﬁ%ng%n% cﬁ%é%ﬁeépég ?oék%fe’Aﬁhghﬁﬁ%ﬁ$?%ﬁ§gés. 11A and

11B, in the %QP@#’%& 38 E‘@%ﬁ?ﬁ thJtl “EVBE9~1§%fe°’2t6L*§%F¥i s hple, 26, Jformed in

t he reinforced waf er cons ng part am nation water 250 is

filled Wih the, sondusthye;s merial 2L.Heh A5 QRRELoOr Jhad:ds (o

connect the electro ornmed on the underlyin 200 with the

el ectrode 25 {oriRdl LRLho: LelICodovalRt Ah-1BkCEo it Pl L) ode

connecting step conposed 0 via-hole form ng step and the conductive

material burying qst@R1Ls execihed agrdgscedbed ahavgui & diadesi on step 22
described | ater may be executed. However, an annular reinforced portion

renoving st eppdsn fdithern execid &daaso10ekOMaintP skapl nat&ndihe Jxehgf or ced
waf er 20, an annul ar

determined according to the output power of the pulse

laser beam and to the thickness of the device area 23.

The via-hole forming step described above is executed on

a position where the electrode 25 is located on each of

the devices 22 formed on the reinforced wafer 20.

After the via-hecle forming step is executed as
described above, a conductor material burying step zZor
filling the via-hole 26 with a conductive material and
connecting electrodes. As shown in FIGS. 11A and 11B, in
the conductive material burying step, the via-hcle 26
formed in the reinforced wafer 20 constituting part of
the lamination wafer 250 is filled with the conductive
material 27 such as copper or the like to connect the
electrode 25 formed on the underlying wafer 200 with the
electrode 25 formed on the reinforced wafer 20.

After the electrode connecting step composed of the

via-hole forming step and the conductive material burying

step 1s executed as described above, a division step
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reinforced portion 24b is renoved to allow the reinforced wafer 20
constituting part of the lam nation wafer 250 to have a dianeter slightly
smal l er than the inside dianeter of the annular reinforced portion 24b.

Al t hough the annular reinforcing portion renoving step may be executed by
use of the cutting device 5 showmm in FIG 6, it is executed by use of the
| aser processing device 6 showmn in FIG 9 in the illustrated enbodi nent.
More specifically, as shown in FIG 12A, the lam nation wafer 250 is

placed on th ch?u%%dgig%e 61 of gg(elcg%eer_ processi ng, device 6 wth the

under | yi ng wafer- he TaniTation waf er 250" faci'hg tHe*Chuck table 61

and sucked ang_fiel d o ey shuck table 61, Thus, the Lam nati gn wafer 250

is held wth front “suFface rel nforced wafer facing the

upside. AS shot,| 0 £l G128 00 10Bn e il kgl Cop VR Shn el s

positioned so that a posi tion slight ( I'nside o _
surface of the ad-an FELMY N 06 1ROLLANEL4R LeipRd b e f.ebpforced

wafer 20 may be 1 mrediately below the collector 622 of the | aser beam

irradiation npans 63. <Ihencwhide pkhe Lasale Deamnadibhradiat e peans 62 is
operated as shown in FIG 12Bto allow the collector 622 to emt a pul se

| aser beam witdyva a Waupbeagtdl i@y 3R%11¥Y GARakhe Phshel ng .ahserbed by a

of the annular reinforced portion 24b. Although the
annular reinforcing portion removing step may be executed
by use of the cutting device 5 shown in FIG. 6, it is
executed by use of the laser processing deﬁice 6 shown in
FIG. 9 in the illustrated embodiment. More specifically,
as shown in FIG. 12A, the lamination wafer 250 is placed
on the chuck table 61 cof the laser processing device ¢
with the underlying wafer 200 of the lamination wafer 250
facing the chuck table 61 and sucked and held on the
chuck table 61. Thus, the lamination wafer 250 is held
with the front surface 20a of the reinforced wafer 20
facing the upside.

As shown in FIGS. 12A and 12B, the reinforced wafer
20 is positioned so that a position slightly (e.g. 1 mm)
inside of the inner surface of the annular reinforced
portion 24b formed in the reinforced wafer 20 may be
immediately below the collector 622 of the laser beam

irradiation means 62. Then, while the laser beam
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silicon wafer, the chuck table 61 is rotated. In this case, the focused
point P of the pulse |aser beamemtted fromthe collector 622 is all owed
to coincide with a position close to the front surface 20a of the
reinforced wafer 20 constituting part of the |am nation wafer 250. As a
result, if the chuck table 61 is rotated once, the annular reinforced
portion 24b of the reinforced wafer 20 is cut as shown in FIG 12B.
Accordingly, the outside dianmeter of the reinforced wafer 20 becones

substant ol v, .cqual. g LOAL, of Lhe BORSYLYIN0 ALET 200 ALLRr Lhe annul ar

reinforced portion renoving execute as shown 1n 13A and

13B, a second,; V@T%e ggﬁ‘@é cﬂnesztzel? '&%%ﬂhﬁ@a%a?&i %’&(?rﬁm%ﬁr sur f ace,

of a relnforce waf er e next |am nate corresponding to the device

area 23 is fagafdil0,aRd o] “565‘% b tQQpiﬁfH‘tofs%Eﬁﬁea@Q@rb%fd bhearei nforced

wafer 20 of the lam nation wafer 250 wth their corresponding streets

aligned to eagh ;Qihekardpe SreoRdcwal 8f1e lamiRatLeBs4 ePhscgpbstantial ly
the same as the wafer [anination step shown in FIG 8. After the second

waf er | am natdonR,Step kscexaeWAad: p24r arseeRndech g6t ¥ adarcopnectyon step
is executed as below. Via-holes forned in the reinforced wafer 20
| am nated on fddae tupstde1é& ORI LUt 1 PAfdd @b tbentadd natinon waf er 250
position close to the front surface 20a of the reinforced
wafer 20 constituting part of the lamination wafer 250.
As a result, if the chuck table 61 is rotated once, the
annular reinforced portion 24b of the reinforced wafer 20
is cut as shown in FIG. 12B. Accordingly, the outside
diameter of the reinforced wafer 20 becomes substantially
equal to that of the underlying wafer 200.
After the annular reinforced portion removing step
is executed, as shown in FIGS. 13A and 13B, a second
wafer lamination step is executed as below. A rear
surface, of a reinforced wafer 20 to be next laminated,
corresponding to the device area 23 is faced to and
joined to the front surface 20a of the reinforced wafer
20 of the lamination wafer 250 with their corresponding
streets aligned to each other. The second wafer
lamination step is substantially the same as the wafer
lamination step shown in FIG. 8.

After the second wafer lamination step is executed,
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are each forned at a position where an electrode 25 is fornmed in each of
the devices 22 thereof, so as to reach a corresponding el ectrode 25 forned
in each of the devices 22 of the |ower side reinforced wafer 20. Then,

the via-holes are filled with a conductive material to connect the
correspondi ng el ectrodes. The second el ectrode connection step is
substantially the sane as the via-hole formng step shown in FIGS. 10A and
10B and the conductive nmaterial burying step shown in FIGS. 11A and 11B.

After the SeCQ”%8&?&%&%‘3‘%58@?2%%& %@i%h??t%ﬁ cge)%%%%hg%% %‘gé?él%%ar

reinforced portion renovin shown in I'S execut ed.

The second waler_,d Ard n3hen ol & the see00d ol St padeagonnent ign step,

and the annul ar reinforced portion renoving step are repeatedly executed

until the presgl QUHEr 0f cLAS: fRiNLreeds Wl 8risimfat Soh A AL 8dg Thus, a

multi-layered lamnation wafer 1s fornmed. Next, an underlying wafer

grinding stepzis exafulffledi B Wil ithenr §RErSWH 3382008 0f5 tihe underlying
wafer 200 constituting part of the lam nation wafer 250 is 25 ground so

that the undepbyhdtg MREEEh200 fRY faveea 2Predatey Bedas hicknass. The
underlying wafer grinding step is executed by use of a grinding device
shown in FIG g corresponding electrode 25 formed in each of the
devices 22 of the lower side reinforced wafer 20. Then,
the via-holes are filled with a conductive material to
connect the corresponding electrodes. The second
electrode connection step is substantially the same as
the via-hole forming step shown in FIGS. 10A and 10B and
the conductive material burying step shown in FIGS. 11A
and 11B.
After the second electrode connection step is
executed, an annular reinforced porticn removing step
shown in FIGS. 122 and 12B is executed. The second wafer
lamination step, the second electrode connection step,
and the annular reinforced portion removing step are
repeatedly executed until the preset number of the
reinforced wafers 20 is laminated. Thus, a multi-layered
lamination wafer is formed.
Next, an underlying wafer grinding step is executed

in which the rear surface 200b of the underlying wafer

200 constituting part of the lamination wafer 250 is
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14A. The grinding device 7 shown in FIG |4A includes a chuck table 71
adapted to hold a workpiece; and grinding neans 73 provided with a
grinding stone 72 adapted to grind the workpiece held on the chuck table
71. To execute the underlying wafer grinding step by use of the grinding
device 7 configured described above, a protection nenber 3 is affixed to
the front surface of the upper reinforced wafer 20 constituting part of
the Ilamnation wafer 250 as shown in FIG 14B. Thereafter, the |lam nation

waf er 250 is Iacqg ont%h% gguck aQ}en71w FAE (ﬁp%m r ggctgon menber 3
facing the cthﬁu?aﬁV% T- &ahd Sticked *Add"heTd ont 6°the“chutk table 71 as
showmn in FIG ] nat 8 i ch.. the rear
surface 200b BJf&(?{Eeerung%PI %/?%%]Lrgé\hgse'r @8% Lﬁ?ljce%éy?ﬁg ‘Iﬂ%%e?lj e.ltng?%lgr t he

| am nati on wa i I . dgse/ld hed ove,
while the chu%§£%§%$é£&§%ﬁfg ?gtgggdoggygﬁﬁ%ﬁggg %%%?éﬁhe gf%ﬁgiggeétone 72

of the grinding mean 43ii® dLlaledead & dm GQ0BTEPM &0 nBNQUght Tnto
contact with the rear Surface 200b of the underlying wafer 200 to grind

it. In this way,-thgpiunderLylng walen 200, i g .figriaed  t anhays fuithi ckness of
e.g. 26 60 pm After the underlying wafer grinding step describe above is
executed, a di¥isd oy $reRibSd exBGHUt-ed ri AdWMM Ctone 72 adapted to

grind the workpiece held on the chuck table 71. To

execute the underlying wafer grinding step by use of the

grinding device 7 configured described above, a

protection member 3 is affixed to the front surface of

the upper reinforced wafer 20 constituting part of the

lamination wafer 250 as shown in FIG. 14B. Thereafter,

the lamination wafer 250 is placed on the chuck table 71

with the protection member 3 facing the chuck table 71

and sucked and held onto the chuck table 71 as shown in

FIG. 14A. Thus, the lamination wafer 250 is such that the

rear surface 200b of the underlying wafer 200 faces the

upside. After the lamination wafer 250 is held on the

chuck table 71 as described above, while the chuck table

71 is rotated at e.g. 300 rpm, the grinding stone 72 of

the grinding mean 73 is rotated at e.g. 8000 rpm and

brought into contact with the rear surface 200b of the

underlying wafer 200 to grind it. In this way, the

underiying wafer 200 is formed to have a thickness of e.q.
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the lam nation wafer 250 is cut along the streets, i.e., 1is divided into

i ndi vidual |am nation devices. Before the division step is executed, a
waf er support step is executed in which the rear surface 200b of the
underlying wafer 200 constituting part of the | am nation wafer 250 is
affixed to the front surface of a dicing tape T attached to an annul ar
frame F as shown in FIG 15. Then, the protection nenber 3 affixed to the
front surface of the upper reinforced wafer 20 constituting part of the

| am nati on waggr,, 250 is peeled therefrom (the protection nenber peeling
step). After the wafer support step and the protection nenber peeling step

are executed as desgrtbedabMRre i henq didt S %15&?9?%% I%gg%ﬁ@ae I's

executed by use of the cutting device 5 shown in F

speci fically, abhe & ekagutape J @ffisxed wdh thelantpationwaker 250 in
the wafer support step described above is placed on the chuck table 51 of

the cutting devd ceninasishomerdn FeloGis A6 ANey tBdCLEpRfBans ,Not shown is
operated to hold the |amnation wafer 250 onto the chuck table 51 via the

dicing table s dihusiedt hetbamdiaticealwebel n250hekd:e8s 27 Belfort henchuck
table 51 is such that the front surface 20a of the upper reinforced wafer
20 faces the dapsisden step is executed, a wafer support step is
executed in which the rear surface 200b of the underlying
wafer 200 conétituting part of the lamination wafer 250
is affixed to the front surface of a dicing tape T
attached to an annular frame F as shown in FIG. 15. Then,
the protection member 3 affixed to the front surface of
the upper reinforced wafer 20 constituting part of the
lamination wafer 250 is peeled therefrom (the protection
member peeling step).
After the wafer support step and the protection
member peeling step are executed as described above, the
division step described above is executed by use of the
cutting device 5 shown in FIG. 6. More specifically, the
dicing tape T affixed with the lamination wafer 250 in
the wafer support step described above is placed on the
chuck table 51 of the cutting device 5 as shown in FIG.
16. Then, suction means not shown is operated to hold the
lamination wafer 250 onto the chuck table 51 wvia the

dicing table T. Thus, the lamination wafer 250 held on
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I nci dental ly, although the annular frane F attached with the dicing tape T
is omtted in FIG 16, the annular frame F is held by appropriate frane
hol di ng means attached to the chuck table 51. The chuck table 51 that
sucks and holds the | am nation wafer 250 as descri bed above is positioned
i mredi ately bel ow i magi ng nmeans 53 by a cutting-transfer nechani sm not
shown. After the chuck table 51 is positioned i mediately below the

i mgi ng nmeans 53, an alignnment step is executed in which the imaging neans

53 and contro ans. .n t.sho det ect o-.be-cut area of the | am nation
waf er 250. Nb#h sﬁ%@i Eg?l%? gufﬁaﬁﬁﬁé'%%%ﬁg 5% ZRHE ?%ezghnt?ol means

not shown per orns OSEEHOEéqup ween Bhfé ULt g I§ e 521 and each of
the streets 2 & Fel nforced  wafer nstituting part of the

| am nation wafg &c?eﬁ}(% %[gel §$E1?o‘?¥gh23chfeo 912%8 #Aﬁ.gr ¢ Qéﬁa(&?e%%fcﬁr 20

constituting part am nat’ on ma on t uck table 51

as descri bed d t g of; a b rea.
ﬁg& Cﬁ.uél_k %EE]Q €4 J Ui @EH WEG 162 £0a D& lla 2

Thereafter, e 51 hoI i'ng the Tanination mafer 250 i s noved

to a cut-stapl,pOoSi Lis0R:0f B heduPeigtl ALHR %%18'9@% Ready edet er m ned
street 21 may be allgned wth the cutting 28 bl ade 52 VWil e being rotated

gglthe directiondmdi ¢at ede Mddk aLLOW S521athl Ehéxk LGbiktheicuhiing bl ade
is

sucks and holds the lamination wafer 250 as described
above is positioned immediately below imaging means 53 by
a cutting-transfer mechanism not shown.

After the chuck table 51 is positioned immediately
below the imaging means 53, an alignment step is executed
in which the imaging means 53 and control means not shown
detect a to-be-cut area of the lamination wafer 250. More
specifically, the imaging means 53 and the centrocl means
not shown performs positioning between the cutting blade
521 and each of the streets 21 formed on the reinforced
wafer 20 constituting part of the lamination wafer 250.

The street 21 formed on the reinforced wafer 20
constituting part of the lamination wafer 250 held on the
chuck table 51 as described above is detected for
alignment of a to-be-cut area. Thereafter, the chuck
table 51 holding the lamination wafer 250 is moved to a
cut-start position of the to-be-cut area so that a

predetermined street 21 may be aligned with the cutting
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noved downward to execute incision-transfer by a predeterm ned anount. The
incision-transfer positionis set to a position where the outer
circunferential edge of the cutting blade 521 reaches the dicing tape T.
After the incision-transfer of the cutting blade 521 is executed in this
way, while the cutting blade 521 is rotated at a rotation rate of e.g.
40000 rpm the chuck table 51 is cutting-transferred in the direction
indicated with arrow X in FIG 16 at a cutting-transfer rate of e.g. 50

T st % EnhPR Lok el 2L AL PL Ly 50 el lang 4 Ruedt o ned

street 21 (the cu t|n cutting step is execute all the

streets 21 of, {Qeﬂhgﬁhgg Lon, Er 4 %SOtQétg&ﬂJQ%%b@ %Pr epernlned

directions as descri ove. ereafter 1l is turned by

90 degrees ang.{he d&iﬁ%&ﬁ%&é&d& &ﬁ%%?&m%r%%fh?%?té eets 21 extending
in the direction perpendicular to the predetermned ditection of the

l'am nati on wafeLqdlmiFRHS amdite: . | 2Rk natd 0N ek ehn2b0: ip dirkibdedsi nto
i ndi vidual |am nation devices. Incidentally, the |am nation devices are

not di sassenbked fy 4 hes9pesatitOfintheudi £ihg ddRerdfcilal lefye odr e
mai ntained in a wafer state in which the |am nation devices are supported
by the annul athé ram® iy blade 521 reaches the dicing tape T. After
the incision-transfer of the cutting blade 521 is
executed in this way, while the cutting blade 521 is
rotated at a rotation rate of e.g. 40000 rpm, the chuck
table 51 is cutting-transferred in the direction
indicated with arrow X in FIG. 16 at a cutting-transfer
rate of e.g. 50 mm/sec. As a result, the lamination wafer
250 is cut along a predetermined street 21 (the cutting
step) .
The cutting step is executed along all the streets
21 of the lamination wafer 250 extending in the
predetermined directions as described above. Thereafter,
the chuck table 51 is turned by 20 degrees and the
cutting step is executed along the streets 21 extending
in the direction perpendicular to the predetermined
direction of the lamination wafer 250. Thus, the
lamination wafer 250 is divided into individual
lamination devices. Incidentally, the lamination devices

are not disassembled by the operation of the dicing tape
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via the dicing tape T. The | am nation devices divided as described above
are each peeled fromthe dicing tape T in a pickup step, a subsequent

step, to becone a lam nation device 220 as shown in FIG 17. The present
invention is not limted to the details of the above described preferred
enbodi nents. The scope of the invention is defined by the appended cl ai ns
and all changes and nodifications as fall within the equival ence of the
scope of the clainms are therefore to be enbraced by the invention. 30 WHAT

|'S CLAIMED | Sy, 1; A | aicnabi 00, devi e qawgﬁéfstswat%@l &mngghft%f

manuf act uring a Ianlnatlon device using a reinforce I'n which the

rei nf of ced wal gii 5 :9CLEQREDs | MO opBlUEAl L Yf Aheas, by siJ get s

arranged on a front surface in a lattice pattern an I ncl udes a device

area formed wiihidevicesgl papdier ar gas iahrﬁ%a%%k' 20e0-aNnd;130 qaut 8L
circunferential redundant area surrounding the device area, an area of an

rear surface gesdresendbBget Ord h&ichd@uE Ly a0 it5e0HOHNE S dhat ;1 he device
area may be forned to have a predeterm ned thickness and an area

correspondi ngatwidii® edkp) &5 Bdekant sedp ) edundanheas ehamimy ibg | eft to
forman annul ar reinforced portion, the nethod conprising:
device 220 as shown in FIG. 17.
The present invention is not limited to the details
of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changes and modifications as fall within the

equivalence of the scope of the claims are therefore to

be embraced by the invention.
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a wafer lamnation step in which an underlying wafer having a dianeter
slightly smaller than an inside dianeter of the annular reinforced portion
of the reinforced wafer and forned on a front surface with a plurality of
streets and of devices corresponding respectively to a plurality of
streets and of devices forned in the device area of the reinforced wafer
is prepared, and a rear surface of the reinforced wafer corresponding to
the device area is faced to and joined to the front surface of the

underlyi ng waferwWd 31,68 §gsponding streets aligned with each other,
thus forming a Tamnation wafer; an el ectrode connection step in which a

via-hole is fOrnEd}atAalQQﬁ%hagpe§Q§{&eQ&”&kgeghggﬁ?H&ﬁﬁghn%g in each of

t he devices of the réinforce constitutin of the Fanination

waf er, so as f0,[£ach . angoLT eSPANAIRY a8l ecd rade f ar ped, o £ach of the
devices of the underlying wafer, and the via-hole is filled with a

conductive maggfdal it0E9RRCLEe 1hE n@LeEcL OfeRsr and sacHi Vst a3t @p I n which
after the electrode connection step is executed, the lanination wafer is

cut along thegstdieals candrdiyiled tirbbosi g atiqdalon! ankpatd emrrdeui ces. 2.

The | am nati on devi ce manufacturing method
in a lattice pattern and includes a device area formed
with devices in the areas thus sectioned and an ocuter
circumferential redundant area surrounding the device
area, an area of an rear surface corresponding to the
device area 1is ground sco that the device area may be
formed to have a predetermined thickness and an area
corresponding to the outer circumferential redundant area
may be left to form an annular reinforced portion, the
method comprising:

a wafer lamination step in which an underlying
wafer having a diameter slightly smaller than an inside
diameter of the annular reinfcrced portion of the
reinforced wafer and formed on a front surface with a
plurality of streets and of devices corresponding
respectively to a plurality of streets and of devices
formed in the device area of the reinforced wafer is
prepared, and a rear surface of the reinforced wafer

correspoending to the device area is faced to and joinred

to the front surface of the underlying wafer with
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according to claim1l1, further conprising before the execution of the
division step: an annul ar reinforced portion renoving step in which the
annul ar reinforced portion is renoved so that the reinforced wafer
constituting part of the |lam nation wafer may have a dianeter slightly
smaller than the 1inside dianeter of the annular reinforced portion; a
second wafer lam nation step in which a rear surface, of a reinforced

waf er to be next |am nated, corresponding to a device area is faced to and

joined to 32 Eg‘Eréé did r%@?&a@é 4 g;ne%' i ok cegbafige of  fne | ami nation

waf er subjecte e annul ar reln ced portion renoving step with

correspondlngfggﬁgﬁggaqghgggglthkﬁfqach other and a second el ectrode
connection step In a via- hole is forned at a position where an

el ectrode forned i naneaﬁzsc@;iod%e\eo%éceioﬁ he: IPREN wh 8LRf Qrﬁ%dh\é@teers
| am nated by the second wafer |am nation stép, so as to reach

correspondi ngrghRed rade Hermedod Niraeh af « devi €es ok EBened olvr@rearc%l nforced
wafer, and is filled with a conductive material for connecting the

el ectrodes. 3orThe: |@minaki o8 ey i ca nFBRUEACkAld NGBt Nogt i @f GRrdi ng to
claim2, wherein the annular reinforced portion renoving step, the second
waf er |an1natbﬁntﬁéfﬂhm1natlon wafer, so as to reach a corresponding
electrode formed in each of the devices of the underlying
wafer, and the via-hole is filled with a conductive
material to connect the electrodes; and
g division step in which after the electrode
connection step is executed, the lamination wafer is cut
along the streets and divided into individual lamination
devices.
2. The lamination device manufacturing method
according to claim 1, further comprising before the
execution of the division step:
an annrular reinforced portion removing step in
which the annular reinforced portion is removed sc that
the reinforced wafer constituting part of the lamination
wafer may have a diameter slightly smaller than the
inside diameter of the annular reinforced portion;
2 second wafer lamination step in which a rear
surface, of a reinforced wafer to be next laminated,

corresponding to a device area is faced to and joined to
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and the second el ectrode connection step are repeatedly executed to forma
multi-layered | am nation wafer. 4. The | am nation devi ce manufacturing

nmet hod according to claim11, wherein before execution of the division
step, an underlying wafer grinding step is executed in which an underlying
wafer is ground froma rear surface to be forned to have a predeterm ned

t hi ckness. 33

the front surface of the reinforced wafer of the
lamination wafer subjected to the annular reinforced
portion removing step with corresponding streets aligned
with each other; and

a second electrode connection step in which a via-
hole is formed at a position where an electrode formed in
each of devices of the upper reinforced wafer laminated
by the second wafer lamination step, so as to reach a
corresponding electrode formed in each of devices of the
lower reinforced wafer, and is filled with a conductive
material for connecting the electrodes.

3. The lamination device manufacturing method
according to claim 2, wherein the annular reinforced
portion removing step, the second wafer lamination step
and the second electrode connection step are repeatedly
executed to form & multi~layered lamination wafer.

4. The lamination device manufacturing method
according to claim 1, wherein before execution of the
division step, an underlying wafer grinding step is
executed in which an underlying wafer is ground from a
rear surface to be formed to have a predetermined

thickness.
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