1 PACKI NG MATERI AL BACKGROUND THE | NVENTI ON i .
Technical Field [0001] The invention relates to a

" packing material for wafer, 1 particularly to a sinple,
‘highly reliable packing material for wafer which is

requi red when shipping an optical part of a wafer, a
sem -finished product, to ,other plants. 2. Rel ated
Art [00021 While a digital camera, optical pickup
appar at uss capaBA@KﬁﬁG\;unMAJ_inRﬂr‘"Bng /
reproduci ng of information properly for optical disk
and the |like cone into general use, their prices
continue to drop. Lower prices of optical parts used

for these prodBACKGREUNIXKEN FREINVENTION, hence,

optical parts manufacturers an maeking constant efforts
0 Twthrhelieldst s of manufacturing the optical parts.
As is well known, in the same way as manuf'acturi ng

$6001] CO%&%%n@@i }elateh 6 a QRkkiRE m febkial fér Wafehect ed

to coatlng of an optical thin film and the like in

?E&rl ein a |aes1hﬂ31@ HEEHIS bl Ale ‘ﬁfacﬁn Bt $6¢ Rafer which is

referred to as a "wafer"). Thereafter,
evﬁexp Eﬁlbggﬂ% Rl phASf bRPafoR bl defiA i profifiet, to
p ces. ter a r|n3|ng process, visual -
? 1?n is carried out, piece by piece, to select
acce% able item and not acceptable items. Only the

2. Related Art

[0002] While a digital camera, optical pickup apparatuss capable-of
conducting recording / reproducing of

information properly for optical disk

and the like come into general use, their prices continue to drop. Lower

prices of aptical parts used for these products are likewise called for, hence,

optical parts manufacturers are making constant efforts to cut back costs of

manufacturing the optical parts.

As is well known, in the same way as manufacturing semi-

" conductor parts, the optical part is subjected to coating of an optical thin film

and the like in one lot while in a condition of a mother board (hereinafter
referred to as a “wafer”). Thereafter, dicing is performed to divide the
optical part into pieces.

Next, after a rinsing process, visual inspection is carried out,

 piece by piece, to select acceptable item and not acceptable items. Only the

| ‘acceptable item is placed in a packing case and the like and delivered to the




acceptable itemis placed in a packing case and the

i ke and delivered to the 2 custoner as the optical
part. [0003] On the other hahd, as referenced above,
cost of coating of the optical twin filmwhich

determ nes optical properties of the optical part can
. be held |l ow by processing in one lot, while a single
itemof the optical part produced by dicing into
gRetomer asithe grlealpamtial work in rinsing, inspection,

?nd acking. Particularly, in regard to visual
i‘?ﬂﬂfacti don theethep handas xefarencsdoabove, qortof codéng i s no

recourse but to rely on manual work. Costreduction of
phtemticehthip m which idetertriines eptidabprapetiiesdf thaoptical part
manuf acturers are engaged in. cutting back overall _
cwn the hgld dew ihygprocessagsias o b, whilei s sinkle fiaparftthemptical
“which require nmanpower, to overseas where | abor is
pattaprodiced diye alicing\snto mpéees trelien dohenAmts] ewoxkhas eringing,
the manuf acturing process of the optical part, there
inspectieg dand patkiags Particulidy,wiaf eegardhioc kishab igestion, the
coated, to other plants. Holding down this transport

present sitodtion id theal thero &y harecourse bayves rélg dohmasiasl wolkk,
the optical part. (00041 As a currently available

Costhedaetton fithe@ptisalparehhoitsPhnipd.aci ng a nout h-1i ke
buffer in a framework between wafers, stacking up

‘waf ers i Nows eptigad pArty aifhuactuPaekirdlerd gd@ay UR. cfttifle Fack
Is an exanple of the currently avail abl e nmethod of

PReKl REsts By HRAVRIESprofssses Sieh B vkl idspedtiv®f Which dedmire
inserted in between buffers 2, and this is stacked up
hBnSEWES ¥ oVesBisSwitkie 1abbs iPRIMRIAAY ¥hohP! & §Fedilt, 3n the
latter phase of the manufacturing process of the optical part, there is a need
to transport the wafer, which has been coated, to other plants. Holding
down. this transport cost is of critical importance in lowering the cost of the
opfical part. |
[0004]  As a currently available technique, there is a method of placing a
mouth-like buffer in a framework between wafers, stacking up waferé in.
several layexs and packing .il:hem up. -
| | Fig. 3 is an example of the eurrently available method of packing
| up wafers. As shown in Fig. 8, a wafer 1 is inserted in between buffers 2,
and this is stacked up in several layers with its periphery protectéd by a
protecﬁdn pléte which is fixed by xubbex, tape and the like. |
| Because this packing method has the buffer 2 in a shap‘e of a

~ frame, an effective portion of an optical surface of the wafer 1 is made open,




protection plate which is fixed by rubber, tape and

the like. Because this packing nethod has the buffer 2
in a shape of a frane, an eg§fective portion of an
optical surface of the wafer 1 is made open, a thus
preventing the effective portion of the wafer 1 from
being contam nated and the like. And yet, there is a
drawback in that shavings generated when the buffer 2

i thus paeysatingrthe effbetivepgrtionfof thé wafer ldren beinghtontaminated
between the wafer 1 and the huffer 2, causing damage
tand the likief e Andwet,tbetd isma dfawbaek iathet shhvmigs gemerated when
rubbi ng through vibration during shipnment. 100051

Abe diuffend is, stampadviato tloe phtapecolt 2 thvinse draweghit, beatwoenvthe
packi ng nethod is disclosed in Japanese Unexam ned :
Redfent aRdishe baffen, chAsihg-RB0ESo the gffectiviepoatior sf heredfer
vi ew of buffers used for the packing nethod disclosed
-1 et aibbing throwgtevibssticd dung seignRRatent Publication
JA-10-230975. In the packing nethod discl osed

406051di NQAdeordhaglnRse wapts padvent thibdrewbadky bl adking
JA-10. 230975, as shown In Fig. 4, a buffer 3 has a
$0thb@N isNanRIbsbd dn! CfapShede WUnBxAmitled" dPatelit OPubhttion
insertion grooves 4 set inside along the letter L, so
tiasto-g3® st al ity of four corners of the wafers are
inserted into the wafer insertion grooves 4 of the

four buf fess & éﬁe&t@fﬁﬂl&q@#%buﬂ‘a%eﬁ‘i&etﬂespidkﬁ@lﬂ&hud |

usi ng rubber, tape and the like. According to th

IESA, B 5, 0 et i Py
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Unexamined Patent Publication JA-10-280975, as shown in Fig. 4, a buffer 3

has a section shaped in a letter L with a plurality of wafer insextion grooves 4
st i:ﬁ.side aiong the letter L, so that a plurality of four corners of the wafers
are inserted into the wafer insertion grooves 4 of the four buffers 3 to form a
cube. - The cube is fixed by using rubber, taﬁe and the like. .
According to this packing method, by inserting the wafer’é corner
part into the wafer insertion groove 4 of the buffer 3, a gap bstween the
wafers is secured to p‘rovide for protection of the eﬂ'ecﬁve portion of the wafer,
thereby j:revenﬁ.ng damage to the effective portion of the wafer due to
rubbing of dust and the like. .
[0006) J. apanese' Unexamined Patent Publication JA-;0-230975 is an
example of related art. |

[0007)  Nevertheless, when corresponding to wafers of various shapes,




t hereby preventing danage to the effective portion of
the wafer due to rubbing of dust and the |ike. (0006]
*Japanese Unexani ned. Pat ent Rublication JA-10-230975 is
an exanple of related art. (0007) Neverthel ess, when
corresponding to wafers of various shapes, 4 the

buffer in the currently used shape of the letter L
needs to be nmade in various dinmensions to fit wafer

$he buffein shercanentynmiedeashapt of ¢los lettor X @Redd B be e in
of outlay for dies for manufacturing the buffers.

@erigusg dimedsjons tetfitpwafey sies! This wada@kohsidemdle cost burden
substanti at, hanpering efforts to | ower the cost of
apttenas of antlay f30WEE) foﬁrmaﬂitﬂaﬁﬁﬂ% tHe HABraSERabSRhty,
the invention is to provide a packing materi al (ﬁﬁ ¥
bhippingetdstbf iafers baedinéy mmﬁamnaméﬁﬁg eBOftsit8 lower the
reduce the shipping cost. '[0009] According to a -
tost of omised @hrtef the invention, a packing material for
waf er packed up by stacking up a plurality of wafers,

the packing material in 'ma protective sheet
protecting an optical suriface being glued to an
foousl e unBIdvaHtdRGF 38k v ifvétied iBgLNg
concurrently gl uegg to aﬁ%gﬁ%ﬁe?é%gmﬁ%ﬁﬁgéig&?ﬁé
VRkels magdia dfihi Hﬁﬂy | Bnls &gﬁg '

each gof t he pl ur%liir%lf/go V\g g’%s anga;}'g:I C gfg?ﬁ%ﬁ&%?&uce
HeQhBRinEEogpOt N ends being protected with. a second
buffer. © [00101 According to a second aspect of the

T ntio 286,20 5][5% hal: . wat.er packe

[gm ﬂcco}(ﬁﬁg%%l_ur af y gﬁh@ l?éﬁgfstfow?ﬁ@ aCEmg mgte%l

y stacking up-a Wa
for wafer packed up by stacking up a plurality of wafers, the packing

material including: a protective sheet pfotecting an. optical surface being
glued to an entire ‘upper surface of the wafer; a dicing tape being
concurrently glued o an enfire lower surface.of the wafer; and a first buffer
being inserted in hetween each of the plurality of wafers aﬁd stacked up,
whereafter both ends being protected with a second buffer, .

[0010] According to a second aspect of the invention, the packing
material for wafer packed up by stacking up a plurality of wafers, the
packing material, _including: the protective sheet protecting an optical
- surface being glued to the entire upper surface of the wafer; the dicing tape
- being concurrently glued to the entire lower surface of the wafer; the
protective sheet then being glued to thé wafer; and the plurality of wafers
being stacked up with a fivst buffer inserted in between each wafex,

whereafter both ends are protected with a second buffer.




packi ng material, including: the protective sheet
protecting an optical surface being glued to the
entire upper surface of the wafer; the dicing tape
bei ng concurrently glued to #he entire | ower surface
of the wafer; the protective sheet then being glued
to the wafer; and the plurality of wafers: being
stacked up with a first buffer inserted in between

waf e ereafter, both ends, are protected wth a
J60115"  ihcoarding v Bl aRBessiof Peyimwamtion Hhe poaispe seateril
tshe i pventipon, .t cking nmaterial faor wafer is
He vals B uRfiein e, Bvicbuifar Bosentuted byby seftoshest form of
shﬁeihfor of pol yethylene foam 100121 According to
RONSthxiene, t of the invention, the packing
mi al for wafer includes the second buffer which is

i t utaonRng top fourth penact ebthe inventinn, éhépadking
foam,ﬁl[fgmsl. .According to the first, third, and
el fog yeafex mpludasdhe peeond nffer whishjachnstifutet by aadoft
incl ydes plurality of wafers stacked up with a first
#het magmlf@fbﬂaﬂetfm% each wafer after the entire
E{llérf ces of the wafer are covered with the protective

dat anedacprding ¢ thy fivepcthing, rod fnith hisperts ofthkfigvention,

does not directly contact the wafer surface, there is
the packing matemalcinglidey adplvagkityosf wateak ateked eptwith a first
vi bration, shock and the like during shipment. At the
haffer inperted ithbetweenrogch apafer aftel tiaderitbressdrates of iltewafor
the wafer to enable dicing to be carried out in the :
gratooveredhuith thie yotactive ishgetadid the dicng papd. Finddthe first
waf er, thus sinplifying the manufacturing process of:
huffer does not directly contact the wafer surface, there is no risk of

generatiog damage or breakage due to vibration, shock and the like during
shipment,

At the same time, the dicing tape is glued to a lower side of the
wafer to enable dicing to be carried out in the Ia;tter phase of processing after
Itransport of the wafex, thus simplifying the manufacturing process of the
optical paxt.

.Furl:her, all that is needed is cutting the buffer sheet to a wafer
size so that ne die is necessary for making the buffers, thus bringing about
- large effect in reducing the wafer shipping coét.

[0014]  According to the second aspect of the invention, in addition to the
features of the invention described in the first aspect, a protective sheet is
. glued to the surface of the dicing tape. This prevents ﬁe surface of th;e '
dicing tape from being contaminated, making it possible to perform cutting




optical part. Further, all that is needed is cutting
the buffer sheet to a wafer size so that no die is
necessary for making the buffers, thus bringi ng about’
| arge effect in reducing theevvafer shi ppi ng cost.

[ 00141 According to the second aspect of the
invention, in addition to the features of the
invention described in the first aspect a protective

%ﬂiﬁg pr evenf:%‘%d%élo %HP&“?}E rl%’?%? ’é*hﬁ?%%n?ﬁ%@tegﬁﬁﬂbﬂlw of
e ngaaLay %@W 'aﬁ%w Be %&Wnse{?g?
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effect in i i.ng which
'S perforrre

| PTI E DRA [ 015 The |vent|on wi |
Wscr.ﬁﬁéd%pﬁn%f#ﬁ“% «% d Lwinetaence o the
dravmns erelnllke nynbers refer to |i ke el enents.

a%ﬂngs's S e vagbers o o i omeston ng

ﬁ&lgr of .a st enbodi ment of packi ng
i al F1&5 lf%é‘Pér grectimgtaral dlmémsmhemmm exgoplef a
Esgg QbSandZ are structural arams showi ng an

of spaskinemptasiaks r acesardivigrtg the imvenion.
ﬁf accordl to the |nvent|on [0018] Fig. 3
001 E’(ﬁplzé%ffd @ue penciurabdiagrams shoveingeo efample of a

packi| ng net hod of wafers. [0019] Fig. 4 is an
seqend embodimgntrafon padkieg smateethl ffor wafsac kécogding to the

invention.

[oo 18] Fig. 3 is an example of a currently available method of packmg

method of wafers.

[0019] Fig. 4is an extemal d1agram of buffers used for a packing

method disclosed in Japanese Pubb.shed Patent JA-10-230975.

D TION OF THE EMB ENT,

[0020] . The invention will be described below in detedl with reference to. . -
illustrated examples of embodiments as follows, -

In the inveniion, when transporting a wafer, packing is carried
out as follows: a protective sheet protecting an optical surface is glued to an
entire upper surface of the wafer; whﬂe a dicing tape is glued to an entire
lower side of the wafer and a plurality of wafers are stacked up with a first
buffer inserted in between each wafer.

Alatter pl.lase of the process after transporting the v‘;afer consists

of cutting it into pieces of an optical part through dicing, rinsing, external




nmet hod di scl osed i n Japanese Published Patent
JA-10-230975. DESCRI PTI ON OF THE EMBODI MENTS [ 0020] -

The invention will be described below in detail wth '
reference. to illustrated ekanpl es of enbodiments as

follows, In the invention, when transporting a wafer,

packing is carried out as follows- a protective sheet

protecting an optical surface is glued to an entire

[esSUr of t:he.wafer, ,while icing tape is
SRRl DR el THlBEL 48 Soteonfle the b, Fpe s Elued to
It f ers are sfacked up with a first

@%ﬁ"g‘k‘g”r“’n & Vafer We%‘*%’a&a%ﬂﬂm thenlopgr rrfags hereof,

Jhe process after pransporting the wafer consists
St 8 SR vhE S ot dha wathrcop becubiected

| gi ng, IlnNsi external f 7 inspection, packing, and
&ﬁ’é‘b‘?ﬁwﬁ? 1575 Cotls . ,Mng‘??éuﬁﬁ the watex s surtacy is nef digectly in
the | owe urfac the wafer i n advance to protect
, m@avtowil @’8#’&& S“?f];?‘é k&% possifle dor a simplerpacking patersal, to
while, .after shipment, the wafer can.be subjected to
Brévei, dBiass and brsakudantrg o pivation, shiskvarifheslike dusing

yrface is not directly in contact with the first

PRSRL. it is possible for a sinple packing materi al
fgﬁ revent darmﬁe and breakage due to vibration,

Btk anthgentA 1K and UG arg staictynad diagrions 2hpwitigym exatyple

B and 1C are structural diagrams show ng an exanple

fa Jirst rembodinaamto of e paclifg anpterial igr eafer i seboriliig to the
wafer according to the invention. Fig.. 1A shows an .
raxentited Kigelh shows enpmploded viewafithe packingematerial, while

Fig. 1B shows the packing material in a state of being packed up in a vinyl

plastic bag. As shown in Figs. 1A and 1B, the invention is as follows: a
protective sheet 5 is gluéd to an enfire upper surface of a wafer 1, wﬁile a
dicing tape 6 is glued to an entire lower surface of the wafer 1, whereafter a

first buffer 7 of a size fit to a size of thge wafer 1 is inserted between each of

the plurality of wafers 1, wafers 1 being stacked up. A final step is-placing a
second buffer § on both ends with an entire lot wrapped up in a vinyl piastic
bag 9 and fixed by rubber or a tape 10.

[0022] According to fhe invention, since both surfaces of _tlie wafer 1 are

glued with the protective sheet 5 and the dicing ta;ie 6 which cover the entire
surfacés, it is not ngcessary to process the first buffer 7 inseﬁed between the
wafe'rs 1 into the shape of a frame, thereby reducing processing cost of the
first buffer 7by d big margin. At the same ﬁme, the wafer 1 is fully covered
- over the entire surfaces with the protective sheet 5, the dicing tape 6, and the




Fig. | B shows the packing material in a state of
bei ng packed up in a vinyl plastic bag. As shown in
Figs. 1A and IB, the invention is as follows: a
protective sheet 5,is glued&o an entire upper surface
of a wafer 1, while a dicing tape 6 is glued to an
entire | ower surface of the wafer. 1, whereafter a
first buffer 7 of a size fit to a size of the wafer 1
is inserted between each of the plurality of wafers
first bwiders 7,1bensenmovementof the waferi haelating fo ivibrptien dying
. second buffer 8 on both ends wth an entire | ot
3]3351’@1@& Wpsunprassedn greatings np cproblege Df adheht f geperating due to
rubber or a tape 10. [0022] According to the
raklang betweani theavafor i andrihadirst baffeh® VBliexe i$ also ao risk of
gl ued with the protective sheet 5 and the dicing tape

amiee and bveakaghe entire surfaces, it is not
necessary to process the first buffer 7 inserted

oegken Poethendbeexariplenwhen bpersipgpeviaf] slastiobay and
t hereby reducing processing cost of the first buffer
ke eubthy wafeyilnat 4t otdreemadmtination, fHeceiid @urfhcésof the

fully covered over the entire surfaces with the

wafer dcireveverbd etitlbthet fretedtivh BHedtand the didite tie & hithat it
buffer 7, hence, novenent of the wafer 1 relating to

is ipossiblecto patovdntalirthird HmMids a9 dFHHMHRE SSARY as WliPdd Bkt TRom

probl em of dust generating due to rubbing between the

atibioging 1 toa Bl tdaftdrhinating Ui bgﬁeaﬂdi&raﬁ;ei & BleS@al® 1 SEll
of damage and breakage. [00231 Further, for exanple,

fukher, opleetl Bftidy 14 parforledSit fh BAG e destRiakil, By bellifs off

wafer 1. at an overseas destination, the entirwe

only fIROPDtRLvE RBect fie Iﬂpp%i‘ Eufﬂ}!@&ﬁﬁeg@&fg% i,{\ﬁg ;wafer 1 can

protective sheet and the“dicing tape

BRQRS of £ dlcin @ UEHER thilkdtly davii} BARHS of Bthshlg B whRt Fand

as well as
gluing the dicing tape thereto and contributing to cost reduction of the

opﬁcal part.

[0024] - Fuxthermore, contrary to the currently available packing method
of using buffers shaped in the L lettex, it"is not necessary. to prepare dies to
make buffers fitting wafer sizes for accommodating wafers of vaxious shapes.
'Consequently, cost burden of dies is reduceti and transport cost of wafers is
cut back, so that it is possible to bring about lower cost of the optical parts.
[0025]  As the protective sheet 5 used in-the invention, it is preferable to
use a material suited as a surface protective méterial of the optical paxt,
having good initial adhesion and light peeling property. Further, it should
have such property that makes it hard for dust and lint to be attached to it

when gluing the sheet or peeling if,




adhering to and contam nating the optical surface of
the wafer 1. Still further, when dicing is perforned
at an overseas destination, by peeling off only the
protective sheet on the uppe¥ surface of the wafer 1,
the wafer 1 can be set on a dicing device, thereby
saving efforts of rinsing the wafer 1 and gluing the
di cing tape thereto and contributing to cost reduction
of the tical part. [00241 Furthernore, contrary to
the curr SHPTEPVER & lexell of qonsaminptivet ofdhie wdferdi dup to gluing
ffers shaped an the L letter, it is not necessary to
BH% BLytective sheet mushbs such as motdofaffect thg optitarpropetiosiobthe
acco dati.ng wafers of various shapes. Consequently,
@BE‘F%%F}“ oferasesf imicranducSyeafichllyy fos poamplesthat are
wafers is cut back, so that it is possible to bring
sersmerciglle avedahle gfrodwads epeh @alanpalefin £lm ABBRE 4Rt bsick,
protective sheet 5 used in the invention, it is
prated rvath cane adhepive. o Araosbingly, ayrotdties shestsdtaefping such
protective material of the optical part, having good
Properiags isditds thewalat 1, cghandasdd.ng property. Further,
it should have such property that nmakes it hard for -
190261 andOni the othertiearsl, the fiethg fape 6 is WheR iSOl ehéh Gicing
sheet or peeling it. 9 Mreover, a |evel of
enwafimat | & poipdrtte teafaellitite hiSorbtiof! Whad theN@afer 1 is
protective sheet nmust be such as not to affect the
anjsoitedl tops proeedsing talile bP ¢the &i@mﬁc@ﬁ&a tdgetBod B1tH fitfetion
c&ncron..Sﬁflcallg, f(g; zxa:rp e,ﬂtbﬁere are .
eressntingtdhypeofgliéoab heodiice i n
film about 45 umthibck, c%gt%%ﬁ%tﬁgﬁgﬁgﬁgfe.
Accor di rgesificallpfor egiipR, SRSRIctSHthSIol -
'propertir%is IS f?t to thgﬁmgfer issﬁr%tgfﬁ og%‘gﬂﬂlztg]g'&de ®VO),
about 70-150 pm, polyolefin (PO), polyethyleneterephthalate (PET) and the

like which are coated with adhesives are used. A dicing tape using PVC is
available at low cost, but its adhesion is weak such that when dicing, a blade

may incur dmage. However, a dicing tape using PO. or PET has strong

- adhesion. - When dicing, the blade will not suffer damage; and by irradiating

ultraviolet rays, detachin-g the wafer 1 is made easy, thus enabling stable
dicing to be made.

In the invention, in the latter phase of the process carried out at
the destination, dicing is first conducted. Hence, prior -to ‘shipping, the
dicing tape is glued to the lower surface of the wafex 1 in advance to provide

a function'as the protective sheet of the wafer 1. Thereupon, the dicing tape

~ satisfying such property fit to the wafer 1 is cut to preset dimensions and

used.




100261 On the other hand, the dicing tape 6 is what is
used when dicing the wafer 1. It purports to

facilitate adsorption when the wafer | is adsorbed to
a processing table of the dil@ing device, together with
a function of preventing -chips of pieces produced by
dicing fromflying around. Specifically, for exanple,
products with polyvinyl chloride (PVC), about 70-150

ol yal,ef.in (P olyethyl enet erepl at hal ate (PET
Hibedl, %?ﬁeam@%#%?’&ﬁysb et ap the drpengione 3 igpessible to
used. A dicing tape using PVCis available at |ow
cost, but its adhesion i $%eak such that when dicing,

er it Bereial bl whEhady oamadinvsleple commpsiall o as

-the bl ade wil.l nqt syffer damage; and by irradiating
Vimiaeiam:] @E%’&?Js,ogdétg@ﬁpﬁ@ Plﬁf@%ﬂmdﬁsﬁ%smmreasﬂr, an
t hus enablin% staple . dicing to be nmade. In the
PRFLAETRE Plashc caedhogrd. o Foyexampls, what ipneeteonsists of 2 goft

t at ..the destinajion, dicing is first conducted.
Eﬁ%@?‘%? ot foamcpalyg Peng whiches fiite theysize phthesvafir baut 60
the | ower surface of the wafer | in advance to provide
Bresghamensions. anbusadet ecti ve sheet of the wafer 1.

upon, the dicing tape satisfying such property
ﬁ‘ﬁ&fo t ﬁé‘ f&%ﬁﬂ&henhan%, the secondhbelernt 8 protests all thatdiad
~used, | &3 [0027] Next, as the first buffer 7 used for
qonstifutod hyi Yacking upsa phyelity of wafess 8. The secontl-ydiep dsis a

buffers which are normally available commrercially,
%e@@{;ﬁggn'pose buffer, such as cushioning material of a foaming sheet, an

elastic membexr and an engineering plastic cardboard. For example, a

polypropylene material, approx. 2.5 mm thick, in sheet form used ag buffers, -

architectural care, and other general-purpose items can be used by fitting it
to the wafer 1 size, cut to preset dimengions, and used. | |

[0029]  Next, as fox the packing material fox wafer according to the

- invention, an examﬁle of -a second embodiﬁent will be described.

When cutting the wafer into pieces of the optical part, there may
be a case where, depending on the dicing device, jigs and the like used
thereby, & degree of contamination (adhered dust and the like) of the surface
of the dicing tape glued to the lower suxface of the wafer becomes a matter of
concern. Even in such a case, after the dicing tape is glued to the lower
surface of the wafer, a protective sheet like the protective sheet glued to the
upper surface of the wafer may be further glued thereto so as to protect the

surface of the dicing tape from contamination.




cushioning material of a foam ng sheet, an elastic
menber and an engi neering plastic cardboard. For
exanpl e, what is used consists of a soft sheet buffer
of foam pol yethyl ene which 5 fit to the size of the
wafer 1, cut to preset dinensions, and used. [0028]
On the other hand, the second buffer 8 protects al
that is constituted by stacking up a plurality of

(0L 0 3008 Sy eSSl e o
SEER saPtiBaft o e Rty nabaciogs thevureion. Fig
BB Sl i PR uabaal g e 1 s
can .be used fitting.jt. to the wafer 1 size,. cut to
ki “b‘ﬁ“ﬁ@ﬂgx‘bﬁss,ta%& bring p 9P Wik vinyd plastic bag As
Backin mat eri al, for wafer according to the§J . e ]
ST BYS. 24 ADAAE the S ventioBdena felaatiantective sheat 5 is
es rit%ﬁd: When cutting the wafer into pieces of the
%ﬂﬁ&é& B&pire UppeRs Hcthg wafer 1V\Hé¥-§, thecieingi tage Gris

the_dicing device, jigs and the Iike used thereb

, a
glugd fe the endiedawensitnfane of shie svafer 1 dheraafien the ﬁrati»yﬁbr 7
the surface of the dicing tape glued to the | ower
of i siaec Bt by therpiza @fthe wisderhissnsented betmweon eadls o therplurality
Even in such a case, after .the dicing tape is glued to
treafprsnk andswaters b ané stackedaper A finadrser s placinghthet dump
|i ke the protective sheet glued to the upper surface
Ratetdon hetheendeawyith enf entinedot wrapgadivreinethe doylaslastic bag 9
protect the surface of the dicing tape from
i widh irohberi ox[the 38e Fi.g, 2A and 2B are structural

di agram showi ng an exanple of a
[oos1 According to the invention, by gluing the protective sheet 5 to

both surfaces of the wafer 1, the entire surface of the wafer 1 is covered by
the protecﬁve sheet 5. As a result, there is no need to process into the
shape of frame the first buffer 7 to be inserted in between each wafer 1 like
the fixst embodiment, so the processing cost of the first buffer 7 can be .
largely reduced. Further, since the ‘wafer 1 is protected by the protective
sheet 5 and the first buffer 7, the movement of the wafer 1 during shipment
is suppressed, creating no problem of dﬁst generaﬁng due to rubbing
between the wafer 1 and the first buffer 7. There is also no risk of damage
and breakage.

Furthermore, for example, when opening the.w'nyl plastic bag
and takiog out the wafer 1 at the overseas destination, the wafer 1 is fully

. covered by the protective sheet 5, so that dixt from hands as well as dust are




second enbodi nent of the packing material according to
the invention. Fig 2A shows an expl oded view of the
packing material, while Fig. 2B shows the packing
material in a state of beingZpacked up in a vinyl
plastic bag. As shown in Figs. 2A and 2B, the
invention is as follows: a protective sheet 5 is

glued to the entire upper surface of the wafer 1,

i { G . i lued.to,the entire.l o
abycatdd St BalhBNE dnd Fon@atisiind the SpRR) SedpeRert the
Q. é}fize fit to the size of the wafer 1 is inserted
béfmeén each of the plurality of wafers | and wafers

et &' | %%Yﬁ%_p@hé\e %ﬁ'i‘r?%aéﬁfefeq#?a:%s ﬁéi%ép‘gﬁ b belip
DA ho ol ekt B e b shifEro, i vAISE B yps grelh e
L 4t Sl ESuche efon. g
@%%Egggte tive, shegt 5. As a result, there iiSs no_need

exeby  saving siforts pf pwsiig theawafarnk and alwing fhedicipg
to gﬁ insg@éed i% bet ween. each_mafer 11ike the
tape dhergtd,aad puniribubipeia soshrsdwation ef the optieal naat i r st

buffer 7 _cap be largely reduced. Further, since the
waf er 1 F’értgﬁml%@e QR tadhp currently wyailable packingmethod
the_fig;& buffer 7, the novenment of the wafer 1 during
of pisie huffens shaped e she &, letten 4t i gohneqsssiyy dmpotpatesunetal
generating due to grubbing between the wafer 1 and
pelds for aﬂta%suw%ers fitting verlers sides dfon accominodhtidgnwafers of
and br eakage. Furthernore, for exanple, when opening
vepieugishppes| Lomsequeadly, sinel costidurden wf métel naflds isl raduced
t he overseas destination, the wafer 1 is fully
apdvzasapopt cash of pafireds cwichadke 6o that it ds pbsibldite bringaahout
hands as wel'l as dust are

lower cost of the optical part.




i 12 prevented from adhering to and contam nating the
optical surface of the wafer |I. [0032) Moreover, when
di cing at the overseas destination, by peeling off
only the protective sheet 518n t he upper surface of
the wafer 1 as well as the protective sheet 5 on the
| ower surface, the wafer 1. can be set on a dicing
devi ce, thereby saving efforts of rinsing the wafer |

lujn he dicing tape thereto and contributing
t%gg%tgéﬁi@gaééﬁ. on of the optical part. Furthernore,
ontrary to theg currently availabl e packing nmethod. of
sing buffers 2?%55815 matgseal for wafespacked ng bygtackiog up a
necessary to prepare nmetal nolds to nmake buffers
p W@Wfq\;?éﬁ‘-fg’?& §PHBESIE: accommodati ng waf ers of
various shapes. Consequently, the cost burden of netal
nol ds i s réRRotertiverahect protenting aepticsl suefher being giurd to
back, so that it is possible to bring about |ower
aw entivg upper sypface of theawafersi3 Wiat is clained is: 1. A
packing material for wafer packed up by stacking up a
plurality @&f dighiziepe deing cenougrendlypghiedctd wa et lower
protecting an optical surface being glued to an
antacesf thpwefesimidice of the wafer; a dicing tape being
concurrently glued to an entire |lower surface of the
waf er ; anda fixst buffer being inserted in between each of the plurality of
wafers and stacked up, whereafter both ends being protected with a second
buffer.
2. The packing material for wafer packed up by stacking up
a plurality of wafers, comprising:
the protective sheet protecting an optical surface being qued to
the entire upper surface of the wafer;
the dicing tape being concwrrently glued to the entire lower
surface of the wafer;
the protective sheet then being glued to the wafer; and
the plurality of wafers being stacked up with a first buffer .
- imserted in between, whereafter both ends are protected with a second
buffer. |
3. . The packing material for wafer according to Claim I,
wherein the first buffer is a soft sheet form of foam polyethylene. |
The packing material for wafer according to Claim 1, wherein the second

| buffer is 4 sheet form made of poly;iropylene Wiﬂ.l a preset thickness,




a first buffer being inserted in between each of the
plurality of wafers and stacked up, whereafter both
ends being protected with a ,second buffer. 2. The
packi ng material for wafer ﬂgcked up by stacking up a
plurality of wafers, conprising: the protective sheet
protecting an optical surface being glued to .the
entire upper surface of the wafer; the dicing tape

[ & 1 he. entife. | owe suf,f ace
%" PP SRl do flel AelddinBb i B Fhereli Hisfhefond
th y : i tVnof fers being stacked
upq%ﬁ q%a??@g¥&%ﬁFgéﬁk$kc%ﬁ?@??@% i n between,
whereafter both- ends are protected with a second
buffer. 3. The packing material for wafer according to
Claiml, wherein the first buffer is a soft sheet
form of foam pol yet hyl ene. The packing nmaterial for
waf er according to Claim1l, wherein the second buffer
is a sheet form nmade of pol ypropyl ene with a preset
t hi ckness. 14 The packing rmaterial for wafer according
to Caim1, wherein the second buffer is an
engi neering plastic cardboard.




