-1 - Title of the Invention Sem conductor Wafer and Processing Method for
Same Field of the Invention 5 This invention relates to a sem conductor
wafer which is generally circular, and which has on the face thereof a
surplus region present in an outer peripheral edge portion of the face, and
a circular device region surrounded by the surplus region, the device
regi on having 10 many sem conduct or devices di sposed therein; and a
processi ng nethod for such a sem conductor wafer. Description of the Prior
Art As is waldlekrewe hamangepeqpne skilled in the art, 15 it is common
practice in the manufacture of a senngfnductor,device t o, di spose many

seni conduct or deViTELOMHTHYF Wadehrand Jahrseasif g iMeidiod i“@8duct or

wafer, then grind the back of the sem conductor device to decrease the
t hi ckness of, the sem conductor, device to a 20 required value, then, if
necessary, feGtudt FCeddive@¥iofest, such as a probe test, on each of the

sem conguctor  depi L£Sinwdtk 1dtenr i Hee 4 he sespnddicomfelrdo separate
t he sem conduct or, devices .individually. In recent tines, is often desired

, i t
to grind t &1k isa@ensrally SeMcddiductdd WaLEh, heFerdbyeedd&ei ng t he

thickness @hdrl@ Samseapdue! Hegifeh raaikedlivn silblutdrohbe rapaRRhEE, 50 m or
smal l er, for_ the purpose of downsizing and weight reduction of the
seni conducttsigedPAEEoTHOfe e facke .t REG B CREEYS adT defd Ceefic@dRBuct or waf er

| s rendered, 3¢ RIS B lbnd M rP19dind i, t 1S GG RRAYSQLNAEEH nlgS
narkedlg | ow. f%ush t%gjsenicon qctoﬁk%gfef isedifchuIt bggnhagdﬁg? and the
ri sk ofVdamagy tsemitfensirteshdigstices wafs@osied &hegeilimguangda 35 Sunmary of

the Inven“ﬁybcessing method for such a semiconductor wafer.

Description of the Prior Art
As is well known among people skilled in the art,

15 it is common practice in the manufacture of a
semiconductor device to dispose many semiconductor devices
on the face of a generally circular semiconductor wafer,
then grind the back of the semiconductor device to
decrease the thickness of the semiconductor device to a

20 required value, then, if necessary, conduct a required
test, such as a probe test, on each of the semiconductor
devices, and then dice the semiconductor wafer to separate
the semiconductor devices individually.

In recent times, it is often desired to grind the

25 Dback of the semiconductor wafer, thereby rendering the
thickness of the semiconductor wafer markedly small, for
example, 50 um or smaller, for the purpose of downsizing
and weight reduction of the semiconductor device. However,
if the thickness of the semiconductor wafer is rendered

30 very small, the rigidity of the semiconductor wafer is
markedly low. Thus, the semiconductor wafer is difficult
to handle, and the risk of damage to the semiconductor

wafer is also incurred.

35 Summary of the Invention



2 It is afirst object of the present invention, therefore, to provide a
novetl and i nproved sem conductor wafer which can avoid difficulty in
handling the sem conductor wafer and can mnimze the risk of damaging 5
t he sem conductor wafer, while fulfilling the requirenments for downsizing
and wei ght reduction of sem conductor devices. It is a second object of the
present invention to provide a novel -arpd- nproved processing nethod for a
10 sem conductor wafer which is designed to formthe above novel and
i nproved sem condoet 05 wafetstThejeBYepEotheopduetad LAvdaptibngstudi es, and
has noticed that on the face.&f a seniconqyctor vvafcgré thered a%e a surplus
regi on preseERtrTIPER o P PEHFPh2rAPVetgt d IR YT AP YRLE AL and a
circul ar devater Négi € Sali r UOUEdd b 1 hel Spr ph usai@Diwd, tiaed nmany
sem conductor |, devices are isposgd in the, device regjon. Ea ed on these

0

facts, the FFRETRRTUATRT fH3hET t AR FHR RLOYRLFS rshe ahtS X sRE P 3B &t s can
be attaisnedthy $QhiEa¥d@cE€dF Cwhper 2O0wEONEaFhl FilNihder hacke@hitdifents

sem conductor wafer in, correspondence with the device region to decrease
the thicknt% SPWRHEZ Hogi @Rd Bei BT of SF et L& bnekt SPPWAFEPT to a

requi red vahseicdsit render the thickness of the surplus region of the

sem conductor wafer relatively large, 25 instead of grinding the entire back
of the seniconducﬂérlswéféﬁcpﬁddééﬂ§§§e0§héh§nPF?éeP%ié@ﬁé@ 1en the

seni conduct ¢ weh&ra A6 ding iﬂpig@e@r§§@@ésgmg%éeﬂ@dtfr@f_eai s provided,
as a sem conductor wafer for attaining the above "30 first object, a

seni corduct semigPRAugkhpEhvaseyeribiah| ys ciesigned bBadfomnchh@agdbeyet he face
thereof an Appul afnd SHRPLYTHCOEAN-BRESERL | HafB  OuUt er peripheral edge

portion
The inventor conducted in-depth studies, and has

noticed that on the face of a semiconductor wafer, there
are a surplus region present in an outer peripheral edge
15 portion of the face, and a circular device region
surrounded by the surplus region, and many semiconductor
devices are disposed in the device region. Based on these
facts, the inventor has found that the above first and
second objects can be attained by forming a circular
20 concavity in the back of the semiconductor wafer in
correspondence with the device region to decrease the
thickness of the device region of the semiconductor wafer
to a required value, but render the thickness of the
surplus region of the semiconductor wafer relatively large,
25 instead of grinding the entire back of the semiconductor
wafer to decrease the entire thickness of the
semiconductor wafer.
According to the present invention, there is
provided, as a semiconductor wafer for attaining the above
30 first object, a semiconductor wafer which is generally
circular, and which has on the face thereof an annular
surplus region present in an outer peripheral edge portion
of the face, and a circular device region surrounded by
the surplus region, the device region having many

35 semiconductor devices disposed therein, and



of the face, and a circul ar device region surrounded by the surplus region,
t he devi ce regi on having many 35 sem conduct or devi ces di sposed therein, and
3. wherein a circular concavity is forned in the back of the sem conductor
waf er in correspondence with the device region, and the device region is
relatively thin, while the surplus region is relatively thick. 5 The wi dth
of the surplus region is preferably 2-03 to 3.0 mm Preferably, the

t hi ckness of the surplus region is 250 mor nore, particularly 300 to 700
pm while the thiwikewessn od ¢heculeytr ceomegy Dty | Ss 100 aifn | €8s ,back

particul arl to 50 pm, 1Q According to the present invention, noreover,
there is Syo&i ed® SC%de‘\'Cgccoersé'far%rrrgth&’rfr&Spé) Cc?or‘f'd%@t &%e waf er for
attai ni ng tdesrialeove Seagncmbtdod devipfeoaestiong i sretdied ifverl va tdem,conduct or

waf er whi ch i, ggg‘erall circular, .ande\(/j)@i[ch as .on the face thereof an
annul ar 15" S SR YT 65T i Sarf ot Soeh | | edge portion of
the face, and a cTH&ubadtideyt Cehs eghHpl S4Ir F@ySiedi HYpré&hersprpl 2s0 r egi on,
t he device region havi nggm&my sem condgctor devi ces di sposed therein, the

processi ng ffethdd Whnp PSRy ePI¥m HGSatBLFEOPEP ©20TEENERYPLYSi n the back of

the sem conduptgr Mai®fo i LOMSBSPOMIBAGE WA J R ERY Cayd g@,on to
decrease the T thickness of the device region. Preferably, the circular
concavity i"ifls e hhigmens mf tHee eyl e 1edieenie dipronakess, 25

Particul arl dicdsPrefeyred 4@ fermthe circular concavity by grinding
t he back ofﬁlatrhelcsem coﬁdﬁ:t or wafer by neans of a grinding tool having a

plural Py of ar cuAFeCrginddiAgtAenbEPSCRE r ENMRRYC IPN a BRARPEETy ERR%R dal

form or ad gifaledridding MBesind M HdN N SIS Rudts
wafer for attaining the above second object, a processing
method for a semiconductor wafer which is generally
circular, and which has on the face thereof an annular

15 surplus region present in an outer peripheral edge portion
of the face, and a circular device region surrounded by
the surplus region, the device region having many
semiconductor devices disposed therein,

the processing method comprising forming a circular

20 concavity in the back of the semiconductor wafer in
correspondence with the device region to decrease the
thickness of the device region.

Preferably, the circular concavity is formed by
grinding the back of the semiconductor wafer.

25 Particularly, it is preferred to form the circular
concavity by grinding the back of the semiconductor wafer
by means of a grinding tool having a plurality of arcuate
grinding members arranged in a generally toroidal form, or
a toroidal grinding member, the grinding members or the

30 grinding member having an outer diameter somewhat larger
than the radius of the circular concavity. When grinding
the back of the semiconductor wafer by means of the
grinding tool, it is preferred to position the grinding
tool relative to the semiconductor wafer such that the

35 outer peripheral edge of the grinding members or the



30 grinding nenber having an outer dianeter sonewhat |arger than the radius
of the circular concavity. Wen grinding the back of the sem conductor
waf er by nmeans of the grinding tool, it is preferred to position the
grinding tool relative to the sem conductor wafer such that the 35 outer
peri pheral edge of the grinding nenbers or the - 4 grinding nmenber is
inscribed in the outer peripheral edge 40f the device region, and the | ower
surface of the grinding nenbers or the grinding nenber straddles the

center of igrd nsidmocargiberori shvafrercr ifbed dhattéet bate rs prird pheuectioredyaef er about

the central .S of the _sen conductqr fer, to rotate the grinding tool
about the Odert¥ade¥cE &eqw&,gﬁ%&ﬁbemﬁ@ﬁzggrgugﬁoatc&eoé itﬁ’ﬂ’l ng nenber, and
to nove therdmdidighéhend@rd amarthd ke insEmoC aieethibetrors twalderl eisn thiee di rection
of the central_ axis 0 After the circul concavity is fornmed, the

seni conductE* Sk tijhse &ﬁmlaﬂodﬁjg‘ W8 SHET pdPi gREPEE &8Fe of the device
region 50 reyFAdetHY plaffer gt tard ddweratihexdeviore thieegi on is diced,
wher eby the sem conduct or devices can be gep%%gted i ndi vi.d

I1y.
Al t er nat i vaISPLGTGYT AT 35 Tudh9 it R e &Wé@ﬁoﬁ&%%@‘%héh& rcul ar

concavity dentaeaonmmdated dHe tde il il ndtmbeiRc A thhe yrdridiery the surpl us
region is diced along with the device region, _whereby the sem conductor

devi ces cafGPepdht d THE iRfugTirddg Baods tseddd ftifon of the Drawi ngs

Fig. 1is adpelERRAIdNE W ShoMdHe i rerbienductiole walrirdefarig bei ng
processed according to the present invention. 25 Fig. 2 is a schematic

secti ohfll AWERGHOR i eV kN MaNGav it dif tieemesok toR SelGemeuatetFig. 1 is

ground wafer is cut along the outer peripheral edge of the device
region to remove the surplus region, and then the device
region is diced, whereby the semiconductor devices can be
separated individually. Alternatively, a circular

15 auxiliary member corresponding to the circular concavity
is accommodated in the circular concavity, and then the
surplus region is diced along with the device region,
whereby the semiconductor devices can be separated
individually.

20
Brief Description of the Drawings

Fig. 1 is a perspective view showing a
semiconductor wafer before being processed according to
the present invention.

25 Fig. 2 is a schematic sectional view showing a
manner in which the back of the wafer in Fig. 1 is ground
to form a circular concavity.

Fig. 3 is a schematic plan view showing the
relationship between the wafer and grinding members of a

30 grinding tool when the back of the wafer 2 is ground in
the manner shown in Fig. 2.

Fig. 4 is a perspective view showing a preferred
embodiment of the wafer of the present invention having
the circular concavity formed in the back of the wafer.

35 Fig. 5 is a perspective view for illustrating a



to forma circular concavity. Fig. 3 is a schematic plan view show ng the
rel ati onship between the wafer and grinding nenbers of a 30 grinding tool
when the back of the wafer 2 is ground in the manner shown in Fig. 2. Fig.
4 is a perspective view showing a preferred enbodiment of the wafer of the
present invention having the circular concavity fornmed in the back of the
wafer. 35 Fig. 5 is a perspective view for illustrating a 5 - node of dicing
the wafer of Fig. 4. Fig. 6 is a perspective view for illustrating the way

of using amcuidf afieimfrhete fifdisef rigg didferent node of dicing the
wafer of Fig. 4. 5 Fig, 7 is a perspective view for_illustrating the above

di fferent node ofFH‘Fmﬁgl%h% RRFerecEivs gview f%tjajr]rlé%it{fé%b??p’f ®n of the

Preferred Eraapdjﬂmmlsl Figh sushonsa demtaalraxamd e mfa aiserdganductor 10
wafer 2 well 'known per’ se before belqﬁg rocessed which is subjected to

processi ng {Ade 1 FEimbdd'e Ha9r 1f shf igure a seni conduct or waf er

accordiBg to the pigsentisi aveatspactihe v1dwstsat eth Wef LitZngScigércul ar as
a whole, and has anh orientation notch 4 formed in a circunferential 15 edge

portion thetfe difefanpnkieade i3t thiccing drhe waferymf drid + th-oughout, and is
preferably 250 m or nore, espe0| ally 300 to 700 pm On the face 6 of the
wafer 2 there are an annul ar | us region 6a present in an outer

peri pher al %Q}g?eﬂrﬁfitl?etﬁm@fpﬁmf et Runferngd dmkadi2®erdedi ce regi on 6b

surrounded with thgy SuipéHéwéeQ' 983?&%1 JJi‘Exmg g€f4 '§ex¥19_égﬁc@ué£‘o£he annul ar

surpl us region 6a. IThe circul ar Uevi ce regl has™ nmany rectangul ar
regi ond0 10vazen i3 iveed byown reet ss8 kefargdbing pretessd pdtidrnis and a

sem conduct g, fevice 45 gdisposed,d N &2 Yedd¥ibed 1ater) to

configure a semiconductor wafer according to the present
invention. The illustrated wafer 2 is circular as a whole,
and has an orientation notch 4 formed in a circumferential
15 edge portion thereof. The thickness of the wafer 2 is
uniform throughout, and is preferably 250 um or more,

especially 300 to 700 um. On the face 6 of the wafer 2
there are an annular surplus region 6a present in an outer
peripheral edge portion of the face 6, and a circular

20 device region 6b surrounded with the surplus region 6a.
The notch 4 is formed in the annular surplus region 6a.
The circular device region 6b has many rectangular regions
10 partitioned by streets 8 arranged in a lattice pattern,
and a semiconductor device is disposed in each of the

25 rectangular regions 10.

In the present invention, a circular concavity 12

(Fig. 4) is formed in the back of the wafer 2 in
correspondence with the circular device region 6b. With
reference to Fig. 2 showing a preferred method for forming

30 the circular concavity 12, a protective tape 14, which may
be a suitable plastic film, is stuck to the face of the
wafer 2. Such a wafer 2 is placed on a substantially
horizontal upper surface of a chuck table 18, with the
wafer 2 being turned upside down, namely, the back 16 of

35 the wafer 2 being exposed upward. The chuck table 18 is



25 rectangul ar regions 10. In the present invention, a circular concavity 12
(Fig. 4) is formed in the back of the wafer 2 in correspondence with the
circular device region 6b. Wth reference to Fig. 2 showing a preferred

met hod for formng 30 the circular concavity 12, a protective tape 14, which
may be a suitable plastic film is stuck to the face of the wafer 2. Such
a wafer 2 is placed on a substantially ghorizontal upper surface of a chuck
table 18, with the wafer 2 being turned upside down, nanely, the back 16 of

35 the waf efouhthal N expasathiyped hbolhe oC el taablaa ik A5 ktatmeed to be

rotatabl e about. a central  axis 20 extendin vertic and is rotated by a
rotational BV @Y ngt KHAGH CI gm r,Jleg_/t"&?“"es SUEd of a

porous nat@fdtalshdwn)a suekl @numd €ablleg@oYe EBeheshewnh pbsroukornmed in the
surface of the chuck table 18, so that the wafer 2 is attracted under

vacuum ont A& HF hrc 0% #bl B1atEl OTh P Uh e 95 Hoh el tHu 4! 6518 to a

suitabl 8 SUEdimH SPWHE dUOfa SO WN)the Uit 00l ,2%d SHzaUSeR t 0 act on
the back 16 10 of the wafer 2 attracted onto the chuck table 18 to form

the circul Frkhcavit PUX G eheMirk VEEWI (e wdthsr Fuckrielyd dd ng t ool

22 is mounted dehhect aiqtahd E‘ch'ﬂ\_’itqwtaﬁoléel@ R A b RXtRRdiing, vertically,
and is rotated at a high speed by a rotational drive source (not shown)

The 15 il u3¢Edd(nf QM X ool 22 includes a support menber 26 having a

cylindrical | O‘NEVAeaPlHQEB?OEoo@“Qza 18! é'é@éé&Yté’facerbHd’cHQ PEaRe(s 28 fixed
to the | ower end surface o upport nenber . The grinding nmenbers 28,

whi ch é8n bef %he mfer oin al wraeie Grantes tﬂmwdéulqlbgeahﬂea By w0 difinmbl e 20
bondi ng matgld als aifalea&&ggg@fn girw Hd angad M tde SRAGId¥EI B the

circunferential direction t
The grinding tool 22 is mounted to be rotatable about a

central axis 24 extending vertically, and is rotated at a
high speed by a rotational drive source (not shown). The

15 illustrated grinding tool 22 includes a support member 26
having a cylindrical lower end portion, and a plurality of
grinding members 28 fixed to the lower end surface of the
support member 26. The grinding members 28, which can be
formed from diamond grains bonded together by a suitable

20 bonding material, are each arcuate, and arranged with
spacing in the circumferential direction to assume a
toroidal form as a whole. Instead of the plural grinding
members 28 each of an arcuate shape, a single toroidal
grinding member (not shown) can be fixed to the lower

25 surface of the support member 26.

In a preferred processing method according to the
present invention, there is used the grinding tool 22 in
which the outer diameter D2 of the grinding members 28 is
somewhat larger than the radius D1 of the circular

30 concavity 12 to be formed. As shown in Figs. 2 and 3, the
grinding tool 22 is positioned relative to the wafer 2
such that the outer peripheral edge of the grinding
members 28 is inscribed in the outer peripheral edge of
the device region 6b (accordingly, the inner peripheral

35 edge of the circular concavity 12 to be formed), and the



toroidal formas a whole. Instead of the plural grinding nenbers 28 each of
an arcuate shape, a single toroidal grinding nenber (not shown) can be
fixed to the |l ower 25 surface of the support nmenber 26. In a preferred
processi ng nethod according to the present invention, there is used the
grinding tool 22 in which the outer dianeter D2 of the grinding nmenbers 28
is sonmewhat |arger than the radius D of -the circular 30 concavity 12 to be
formed. As shown in Figs. 2 and 3, the grinding tool 22 is positioned
relative t qrifve iwaf afeniberSLKH’l sthaid dlless azm:teercepﬁrriapherﬂjs edgefofthiehe gri ndi ng

menbers 28 is in crl n th u er ral of th evi ce region
6b (accordlﬁﬁgf }Spéfﬁgﬁ épg hgag 2 PE C%FCEPE?QS ncavity 12
to be for nmbqutartmet hﬂen?cragf Iaidlsn@m'EIﬁb@’ gzanshrr@ddtloeﬂ tdre icentotalteaxi s 20
of the waf Ln th| tate e chuc able 18 . s rot t .about the
central ax@g’oé’é 1ng'f"*Jth'SOI Y2 %r‘éi(rt Ca i d M HEHG Y eeé%erhsr al axis 24,
and thGSQI’Ig]:dzldi@lthplmoX%d s ran@yladudldwe real edwatanehe, Wadwer ed toward the

wafer 2. | this manner, the hack 16 of the wafer 2 is ground in
correspond M Sthe QiRaE, ddi GF e §3tetm qgglﬂua?rn concavity 12.

The t hi cknessrfsgdiriemderwidH ithd Qfévii@é GRJiegl b &lb Hdred thy mation of the
circular 10 concavity 12 is preferably 100 pmor |ess, especially 30 to 50

m Fig. 4 Ho e SREGEVIEhaA- ngTPﬁetEFFEﬂﬁéﬁ OéoﬁeﬁvW?ﬁeIZZfépned inthe

back 16, widHe (s, e e PRINGY taHad Anslda AOWE the thiewafsr 2 shown in
Fig. 4, the device region 6b is markedly thin, whereas the annul ar 15

sur pl uéOregiqmaafa}t%rlr?omfdmf@ﬁqfeahiaml@é) rl-léglocin 1gt$s,s espsctEd el B0t hi ck, so
that the waf ;ﬁ‘rﬁeaF ol ‘3 RASws2dRAURLeeL 9 HhbYng! Endesivetdralt 1S

possi bl e to form cul ar
concavity 12 formed in the back 16, with the wafer being

turned upside down. In the wafer 2 shown in Fig. 4, the
device region 6b is markedly thin, whereas the annular

15 surplus region 6a surrounding the device region 6b is
relatively thick, so that the wafer 2 as a whole has
adequate rigidity.

If desired, it is possible to form the circular

concavity 12 in the back 16 of the wafer 2 by plasma

20 etching, sputter etching, or chemical-mechanical-polishing,
instead of forming the circular concavity 12 in the back
16 of the wafer 2 by grinding.

The wafer 2 having the circular concavity 12 formed

therein can, if desired, be further subjected to suitable

25 processing. For example, a thin film comprising a metal,
such as gold, silver or titanium, can be formed on the
back 16 of the wafer 2 by a sputtering method well known
per se. Moreover, the protective tape 14 stuck to the
face 6 of the wafer 2 can be peeled from the wafer 2 to

30 expose the face 6, and a probe test well known per se can
be conducted on the semiconductor device disposed in each
of the rectangular regions 10. In applying required
processing to the wafer 2, an operation, such as transport
of the wafer 2, can be performed sufficiently easily, and

35 the risk of damage to the wafer 2 can be fully avoided,



concavity 12 in the back 16 of the wafer 2 by plasma 20 etching, sputter

et chi ng, or chem cal -nmechani cal -polishing, instead of formng the circular
concavity 12 in the back 16 of the wafer 2 by grinding. The wafer 2 having
the circular concavity 12 forned therein can, if desired, be further
subjected to suitable 25 processing. For exanple, a thin filmconprising a
netal, such as gold, silver or titaniung ean be forned on the back 16 of
the wafer 2 by a sputtering nethod well known per se. Mreover, the

prot ecti ve hegpaisk4 tdreucki gigitthe off ade Gradfent I2e ivsafrerl & ivan yoeygeed! ed from

t he waf er ; { f 6 r t I 0 r. se can
be conduct gogjlglﬁghh:exg)%esceoér?uc%a%&h evalq{ggl%rgpsg}s}g)dﬁ%rsl re%?‘n n ga% }t@%éﬂ%g
rect angul ara regiagnsrelly largpplhiiaignasequi red processing to the wafer 2, an

oper U1 on, SN S8eLLENSRE" Lol LB VRLEL, g OO0 e BELLOK RS L1l eneLy
becausest hevafiegi dit ehef wafeemes eirs Aiiced,elrenielel,y tdreeatafeowing st leatpr esence
the' requi 1 BKbARELI T T2 Dot FOPTH RO e L8 Ve e Mhre 2 s
di ced, namelenideneresfar 6b ich ale flan®,t e Hopeatar e tateranged in a lattice
PRt er 1 L L% UL AR S SR L soparele he rect angul
10 first cut al ongntdge otb@e PEripbengl tiedgeabérthe eleyiwgter eyi Dy 6b to
dvant KeouD 5P heriortiRIT T5F SRapI TIPS A R (R VGG i th a
pul sed | aseigiaanmlandder Uty fenirheralridge aigidie aevi eachd region
6b. Then, as shown in Fig. 5, the wafer 2 s
cutting of the wafer 2 can be advantageously performed,
for example, by irradiating the wafer 2 with a pulsed
laser beam along the outer peripheral edge of the device
15 region 6b. Then, as shown in Fig. 5, the wafer 2 is
mounted on a frame 32 via a mounting tape 30. In further
detail, the frame 32, which can be formed from a plate of
a metal, such as aluminum, or a suitable synthetic resin,
has a mounting opening 34 in its middle portion. The
20 wafer 2 deprived,of the annular surplus region 6a is
positioned in the mounting opening 34, and the mounting
tape 30 is stuck to the back of the frame 32 and the back
16 of the wafer 2, whereby the wafer 2 is mounted on the
frame 32. The wafer 2 mounted on the frame 32 can be
25 diced, namely, cut along the streets 8 in the device
region 6b, by a well known cutting machine called a dicer.
Preferred examples of the dicer are those having an
ultrathin ring-shaped blade containing diamond grains as a
cutting means, or those having a pulsed laser beam
30 application means as a cutting means.
Another mode of dicing the wafer 2 is to mount an
auxiliary member 36 in the middle portion of the mounting
opening 34 of the frame 32 via the mounting tape 30,
before mounting the wafer 2 on the frame 32, as shown in

35 Fig. 6. In other words, the auxiliary member 36 is



nmounted on a frame 32 via a nmounting tape 30. In further detail, the frane
32, which can be forned froma plate of a netal, such as alum num or a
suitable synthetic resin, has a nounting opening 34 in its mddle portion.
The 20 wafer 2 deprived of the annular surplus region 6a is positioned in

t he nounting opening 34, and the nmounting tape 30 is stuck to the back of
the frame 32 and the back 16 of the waber 2, whereby the wafer 2 is nounted
on the frame 32. The wafer 2 nounted on the frane 32 can be 25 diced,

nanmel y, cutpcaliorigriee isi redet sndintiddhepdeMinee 34 edfi aheblframe @2yelandknown

cutting maghi ne call.ed dic . Preferred aml es of_. the dicer are those
havi ng an GcB\e’t AR ?1% Fha Oe&solsgcdl§]%gcrﬁ gcﬁ%n%gac} é’rﬁ)r%}eg&l NS ; a
cutting neans] tire tdaase dfavilg aauxpllisad esdre hedn 30happlikcaiaop nmeans as a
cutting neans. Anqfher .node of dici th fer 2 i, mount .an ., auxiliary
rerber 36 TR meddi 8 gt (0h A8 TS G & SHGHSAE 1 r ame 32
vi a t hesnowdding drape 3 tadief afer amunitsd Y dilkk wafeing orsHdpe frane 32, as
shown in 35 Fig. 6. |.n other words, the auxiliar er 36, i.s posi ti oned
T the mouRTHESEEIRG 3P dG 1o S SHNCANE TR e nGHREthg 1 456 30 | S
stuck to thaxdack ff the fWarer 32, ke Pack afidheiaind [Shaipe member  36.

The auxiliary nmenber 36, which can be fornmed froma suitable synthetic 5
resin or a SHTSERAHEAILO e PRI iGRICR Eape 2 c M %e$pondi ng to the

circul ar congamidesslZzdrdisbididdiao R dptaf dhanwfarrahidanely, a
circul ar plane shape corresponding to the circular concavity 12, and a

t hi ckné8s MEsHdilrg t heRe @SpEhoyn tiﬁeFéBr-cJIrthfOWééﬁé;Qi tg 12. Then,
as shown i pdiitiched NyMfEa® % A0S i AREthaMdy thatid he auxiliary
menber 36 i's accomodated in the circular concavity 12 formed in the
accommodated in the circular concavity 12 formed in the
back 16, whereafter the back of the annular surplus region
6a of the wafer 2 is stuck to the mounting tape 30. In
15 this manner, the wafer 2 is mounted in the mounting
opening 34 of the frame 32. The wafer 2 and the auxiliary
member 36, which have been mounted in the frame 32,
complement each other to constitute a disk having a
uniform thickness as a whole. Then, the wafer 2 is diced,
20 namely, cut along the streets 8 in the device region 6b,
by a well known cutting machine.
While the preferred embodiments of the present
invention have been described in detail by reference to
the accompanying drawings, it is to be understood that the
25 invention is not limited to such embodiments, but wvarious
changes and modifications may be made without departing

from the scope of the invention.



back 16, whereafter the back of the annular surplus region 6a of the wafer
2 is stuck to the nmounting tape 30. In 15 this manner, the wafer 2 is
nounted in the nounting opening 34 of the frane 32. The wafer 2 and the
auxiliary nmenber 36, which have been nmounted in the frame 32, conpl enent
each other to constitute a disk having a wuniformthickness as a whole.

Then, the wafer 2 is diced, 20 nanetylOcut along the streets 8 in the device
region 6b, by a well known cutting rmachine. While the preferred enbodi nents
of the present invention have been described in detail by reference to the
acconpanying drawings, it is to be understood that the 25 invention is not
limted to such enbodi nents, but various changes and nodifications nmay be
made mnth%@@tckﬁnﬂquﬂfdfkﬁﬂnthe scope of the invention. 10 - Wat is
claimed is: 1. A sem conductor wafer which is generally circular, and which
has on a face thereof an annular surplus region present in an outer

peri pheral edge portion of the face, and a circul ar device region
surrounded by 1he msuaitondegitonr, waierdeicle fegiatedsMiyng nmany

sem conductor devices disposed therein, wherein a circular concavity is
formed i ncardacde ofarddhevhiz@mhe@nduchoEavaf ehetdb £ i espandance with the
device region, a width of the surplus regionis 2.0 to 3.0 nm the

thi cknessg@fpifie Mdevise ;ﬁ%@e@l@ 5 30 bAreP PerfMbrineddl gdiessof the

sur pl us reglon IS 0to
of the face, and a circular device region surrounded by the

surplus region, the device region having many semiconductor
devices digposed therein, wherein

a circular concavity is formed in a back of the
semiconductor wafer in correspondence with the device
region,

a width of the surplus region is 2.0 to 3.0 mm,

the thickness of the device region is 30 to 50 um, and

the thickness of the surplus region is 300 to 700 pm.





