- 1 DICING TAPE ATTACHI NG APPARATUS AND DI Cl NG TAPE
ATTACHI NG METHOD 5 BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention This invention relates to a
dicing tape attaching nethod, for attaching a dicing
tape on the back surface of a wafer, and to a dicing
tape attaching 10 apparatus for carrying out the
method. 2. Description of the Reldtéd Art In the

sem conductor fabrication field, wafers have
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edge poggbgp 2325 Ofo L 8 G116 BLVEh ETm 22D |8
origi nal % n?ere a surface protectlve film
11 is attach%d orPEtSrFélﬂ%’tdﬁP siir theeRohatdtd e waf er
20.  As shown in Fi Ghel seimicbheuease mhefiedeafierd, wafers
20 is Qac% %éound an d reduced in _thickness fron1Z to
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t he %?% oftlon §7ever¥h%?%abk supﬁaggeo and, and,
the waf ér 20d30 ts Jcmre@fo%, taadmehet ey dyack teur taeethickness

22, (groyndrgurface) nLf e wahere20 r’ﬁﬁ&hﬁ&éﬂ%‘éss of the
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20 semiconductor elements formed on the front surface.

Fig. 7 1s an enlarged sectional view of a
circular wafer with a surface protective film attached on
the front surface of the wafer. As can be understcod
from Fig. 7, the edge portion 25 of the circular wafer 20

25 is originally chamfered. Also, a surface protective film
11 is attached on the front surface 21 of the wafer 20.
As shown in Fig. 7, in the case where the wafer 20 is
back ground and reduced in thickness from Z0 tTo 241, the
chamfered portion 27 on the back surface of the wafer 20

30 is cut off, and the new back surface 22 (ground surface)
of the wafer 20 reaches the chamfered portion 26 of the
front surface.

Next, as shown in Fig. 8, the wafer 20 is
inverted with the back surface 22 up and arranged in a

35 mount frame 36 somewhat larger than the wafer 20. By
moving an attaching roll 146, such as a rubber roll, from

one end to the other of the mount frame 36, the dicing



tape 3 is attached on both the wafer 20 and the nount

frame 36. As a result, the back ground wafer 20 is

integrated with the nount franme 36 for an inproved

handl i ng characteristic of the wafer 20 in the

subsequent 5 processes. Figs. 9a and 9b are sectiona

views taken along the attaching roll 146 and shown by

the dotted line and the solid Iinég “respectively.
Specifically, Fig. 9a shows the state in which the
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l'acki ng g S”AfQESqQ{OéFg%gVOPo?'9}11-%ﬁé A & %ﬁgfgs Sgae wafer

innedia?ery bef or e process o
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ernd pohitkon29-apposiite of the end portlon 28. Al so,
at about the central ortion of the

shown in Fig. 9b,%% rh??aBHPﬁﬁsF8??W%ﬂéﬁgfre&QFoFﬁeglg ’
at the edgeshofkrndrmes welf ehe2@afand2® his emdiiaid byheack grinding

wafer 2Q.perpendi qular (40 Lhe 0K NG, dig SO i0R (hEer 20 atre:

attaching ro 146 are curve ownwar his force may
form cuP3ChrIBFaKY foREPends bP e %%frer?@ pggtion 26.
ttat 35athehyi €ltk ofr therpraduebsat Sadlediicedii Evwgnthpe 3 as
t he case, wher e ﬁuts or ack do not oeeur,, i ntern

I,
own l ere ce 1's exe rteg in the
dlstortlons he méﬁer I'S causédaa y “appear

cuts orderg@kgon of arrow in such a way that the central
portien, or thereabouts, of the attaching rell 146 is
deformed and the chamfered portion 26 of the wafer 20

25 lacking a surface protective film 11 is pressed. Also,
immediately before the end of the process of attaching
the dicing tape 3, a similar force is exerted at the end
portion 29 opposite of the end portion 28.

Also, at about the central portion of the wafer

20 20, as shown in Fig. Sb, the attaching recll 146 is
deformed at the edges of the wafer 20, and the ends of
the wafer 20 perpendicular to the moving direction the
attaching roll 146 are curved downward. This fcrce may
form cuts or cracks at the ends of the wafer 20, so that

35 the yield of the products is reduced. Even in the case
where cuts or cracks do not occur, internal distortions

of the wafer is caused and may appear as cuts or cracks



3 - in the subsequent processes. This invention has
been achieved in view of this situation, and the

obj ect thereof is to provide a dicing tape attaching
nmet hod in which the dicing tape can 5 be attached on
the nount franme and the wafer without formng cuts or
cracks or internal distortions of the wafer, and a
dicing tape attaching apparatus fop carrying out the
nmet hod. SUMVARY OF THE I NVENTION 10 In order to

achi eve; { he, ohj get. deser hbedeaboye, according to a

first aspect of the invention, theﬁf i S rOVIg AL ow of
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waf er, whereis xhgven t he d|C|ng tape is attached on
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éﬁ}ach|ng su??a %ﬁ ?g? E%% ék%%ggldéscrﬁbed above,
anabIeata@t@nwwtﬂotduflhemghspettt©% Lhfppervesdiipacetbfre is
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Speci fi y, Int fi'rst aspect, at the tine of
att achi ﬁgd%ﬁb“%*cw?g dape™otfe WAFEF B tthdiGTabfgrprising a
tabl e amﬁeaheampymkuf@@@@o@ﬁlh@etm¢xﬁﬁuﬁaﬁken@anabaovable

g@ge f g% M%th %) tgg %QFePeI rHefﬁﬂtu%hhﬂgtlng means

ns. nece sary force ron1t e dici ng
t ape atﬁaeh@@gUW®Hh$'thﬁ SeAgPTeRbr HeRl B AHE ddgds  ofind 2
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er hout
For m ng da1es CHERKE Sl Tt SPASPCT dF SO (B h fofpgtteehing
waf er. B8beAdtoimy npreo ca $beonduaspbramefanchdhe wafer, wherein

i yentigp,.t Pﬁé Caid fhPrayeded acdichdd ARG AldAGR B¥ame and
apparat%ielgafer, the height adjusting means coincides the
height of the dicing tape attaching surface of the wafer
supported on the movable table with the height of the
upper surface of the mount frame supported on the fixed
25 table.

Specifically, in the first aspect, at the time of
attaching the dicing tape, the wafer on the movable table
and the mount frame on the fixed table can be made flush
with each other by the height adjusting means. Thus, an

30 unnecessary force, from the dicing tape attaching means,
is not exerted on the edges of the wafer. As a result,
the dicing tape can be attached on the mount frame and
the wafer without forming cuts, cracks and internal
distortions in the wafer.

35 According to a second aspect of the invention, there
is provided a dicing tape attaching apparatus in the

first aspect, wherein the height adjusting means is a



first aspect, wherein the height adjusting neans is a
4 - screw jack. Specifically, in the second aspect,
the use of the screw jack prevents the position of
the novable table from being changed by the force
exerted at the tinme of 5 attaching the dicing tape.
According to a third aspect of the invention, there
is provided a dicing tape attachrné apparatus in the
first or second aspect, wherein the dicing tape
attachi agresufdaice of the wafer is forned by grinding

the back 10 syrface.of fnewher oo Sheriddeald Ve nutbeos the
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conpri sengfached ghthadetadeti an ﬁeamsdfmy etreGiionghehback
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waf er supported on the novable table and/or the
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nopect DR BEPGHt YOG A nbeabte PAET dhal BET examele, 100
aut omat n¢akbyeadlfust ed based on the height of the

di cing tape ﬁ&&@ﬁhuﬂﬂt§yrf§gﬁrgﬂdégﬁecﬁhﬁfh@kQHEV%Etlon, there
t he upper surface of the nount franme. According to a
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dici ng bapehat facdhi ng appadatdseths Anfuieer comprising a

height detection means for detecting the height of the
dicing tape attaching surface of the wafer supported on
the movable takle and/or the height of the upper surface
of the mount frame supported on the fixed table, wherein

25 the height adjusting means adjusts the height of the
movable table based con the height of the dicing tape
attaching surface and/or the height of the upper surface
of the mount frame detected by the height detection
means.

30 Specifically, in the fourth aspect, the height of
the movable table can be automatically adjusted based cn
the height of the dicing tape attaching surface and/or
the height of the upper surface of the mount f{rame.

According to a fifth aspect of the invention, there

35 is provided a dicing tape attaching apparatus in any one

of the first to fourth aspects, further comprising an

input means for inputting the thickness of the wafer, the



of the first to fourth aspects, further conprising an

i nput neans for inputting the thickness of the wafer,

the - 5 thickness of the filmattached on the surface

of the wafer opposite to the dicing tape attaching
surface of the wafer and/or the thickness of the

mount frame, wherein the height adjusting neans

adj usts the height of 5 the novabl & fabl e based on the

t hi ckness of the wafer and the filmand/ or the
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force OErEgglgé ﬂ@%@puﬁnt%%begﬁbnghéh@r&&&ﬁﬁ?@brce by
di stance of thée dicing  tape a

n tape cng means acee!: %%I %gle wafer
by the BFEFRAY"Pape® Giigch, Rg néaﬁé B3] ante
calcuIa@hpponeanSOmnU&umhwablﬁanaeﬁeth@mlmﬁ@1ﬁﬁ£$b&n@g tape

appl i eda%tcaw?ngo]@éa@ %qo%%hOEp ot eyl eladd, theticing cape

di cing tape 1s kept substant al constant duri ng
the moveREAENSRS LeEh ccilrﬁg‘—atnéﬁeCéﬁ-?aéﬁFh@H BRATS frofetecting

ope endthe Hh@t@ﬁ@@rc&ﬁﬁkdﬁ yhehwafieting Speed fatcaldlyng means
in the sixth_asp t he pressing.for vahl

tabl e |§’h§8ttg g et gﬁig ﬁ%&ﬁcgﬁgg §§%§§eabgm§?§ﬁ%r%m ens
of the tageoétthehiafemeanyacalldglatedthe dicing tape attaching

surface of the wafer, and a movable table pressing force
setting means for setting the pressing force of the

25 movable table using the covered distance of the dicing
tape attaching means detected by the dicing tape
attaching means distance calculation means in such a
manner that the pressure applied at the contact point of
the wafer to the dicing tape is kept substantially

30 constant during the movement of the dicing tape attaching
means from one end to the other end of the wafer.

specifically, in the sixth aspect, the pressing

force of the movable table is set in accordance with the
covered distance of the tape attaching means calculated

35 by the tape attaching means distance calculation means
and, therefore, the surface pressure applied to the wafer

can be substantially accurately equalized over the whole



35 by the tape attachi ng neans di stance cal cul ati on

means and, therefore, the surface pressure applied to

the wafer can be substantially accurately equalized

over the whole - 6 wafer. As a result, an unnecessary

force fromthe dicing tape attaching nmeans is not

exerted over the whole outer periphery of the wafer.

Thus, cuts, cracks and internal ~“distortions can be

further prevented. The surface 5 pressure is defined

as the arressur asexeréedi on drhemnnatessaper foncé @r@a the dicing

thereo&a éC% rgbﬂgntomga§§ve Hﬁma%EEQEe8f05QP the whole outer
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apparaﬂ@§lpﬁethest&¢hwﬁgﬁectThWﬁeréPﬁSth@f®¥%%§Fﬁblnternal
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stroke end gf.cLheigRVvabl £ sdahle %@,getzheeef%@ mmon,
snoot hl noved. 15 According to an elgEth aspect
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att achithg appahatssetn, WHﬁxemrXKMeOPrsevenghmee@ecia an air

%BGYEI Jﬂy%&aICEHQ Eggfu?ggtéugyda%eqega§ptédat£c%éop the recd

and at eas a part forned
mat er i AT Ade SGBsFERERART OUHETSY HBG 20T RhencRRethereot.
pressing fomsgecisiappl{edibyHhecpReassi AgpaBANSthe movable

SpeC|f|C%hﬁycaagF%hﬁe§det%I?%erefStroﬁergké 5? {Hg movable

subst an r ned Oré an unnecessar
force itsbiet a@%etbeéeée{ﬁxﬁQﬂlbﬁ omoplielgdgesedf the

wafer. The ﬂ@%@@@%ﬁgototi}e Qe %Q@%&tl@fdeﬁér@wéﬁe@n,
about 40 to 45 degre 0,. the dianeter. of the
can bet?ﬁ%Fe&§e8r§¥1ﬁ%%had§L i"BPE. AAEEGP R aQQFE?tuS in

ni nt h aspectixah bhes@ﬂ@ﬁ%ﬂ|aﬂpedduﬂwberesnptba|@e&hmg tape
d'C'ng‘JéﬂgéhQE?aﬁgbﬁg P§t£“¥%1'f0r @t LachiLnge Qségf%fuk the

tape on noun rame and warer, conprising
steps dfoldupForerhget he rotRe Firedimeoon SURBE 4 egh 1y deformed
tabl e, v&ﬂ@pﬁhbl@gekben@%ﬁdﬁcéﬂldlmppﬂﬁ%abbg tabl gressing means.

adj usting the hei.g { the novahl a
manner thatgpﬁe ﬁ of 't he df%ﬁhtktgp ec?ta Q fbll is not

substantlally deformed and therefore an unnecessary
force is not exerted especially on the edges of the
wafer. The hardness of the roll rubber is desirably

25 about 40 to 45 degrees. Also, the diameter of the roll
can be increased as much as possible.

According to a ninth aspect of the invention, there

is provided a dicing tape attaching methed, for attaching
a dicing tape on a mount frame and a wafer, ccmprising

30 the steps of supporting the mount frame on the fixed
table, supporting the wafer on the movable table,
adjusting the height of the movable table in such a
manner that the height of the dicing tape attaching
surface of the wafer supported on the movable table

35 ccincides with the height of the upper surface of the
mount frame supported on the fixed table when the dicing

tape is attached on the mount frame and the wafer, and



surface of the wafer supported on the novable table 35
coincides with the height of the upper surface of the

nount frane supported on the fixed table when the

dicing tape is attached on the nount frane and the

wafer, and 7 noving a dicing tape attaching neans in
parallel to the dicing tape attaching surface of the

waf er thereby to attach the dicind tape on the nount

franme and the wafer. Specifically, in the ninth

aspect , mbhenyas edi®md kapeb afbuabl eg taddies aind gdahellel to the

mount franme on_t he flxe table gg Qg @Hé%ﬂﬂﬁﬂ:f%%égby o
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the wafer. According to a tenth aspect of

i nvent i 6f5Uther Bhe | @ HRATEY §°6F€|ﬁ§°Ta&EFzﬂ%9ﬁﬂﬁ hgre
met hod kRtkBRiAYNtdKand 5 agpestntbdr then ooy isimgadhen the
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adj usting th ht of able t bI a
t he detect ed 8?§%fn%fm?ﬁ% Fg%n apg a tg% oA Qbn, there

surf ace iangkorithe adeiiecirad tuppertsarhace @ﬁtthJWbG@@ ninth

ff§ne %@%%EE'C@LLQhefrh&ﬂﬁ%lsg%bhtﬁ§p§€é st@E J@Héﬂﬂlng the
of 'the nbvable table can be automatica I?

based of°tRBL 95 het gftcdtd q%?edF$Fﬁ§hf%%es%f% Cﬁbthe water
surfacesap@bmteﬂhenhem@thuﬁﬂEheabppeansﬂmfatmecﬁGHQM$ of the

mount fr%@%x s@gggéglgg'&ﬁa%%u%%tgrgﬁgegﬁpﬁgrﬁchnlthe fixed

i nventi o the I'S di ci ng tape attaching
met hod ﬁ@bﬂﬁeaﬁﬁnﬁﬁju%?ﬂﬁbﬁﬂﬁ aspabt, Oqu?%éWovable table based

conpri sighg thheqst 8pse OfnShHMpUt thagdt bend ht ekaesst aafhing

t he mafer the thi kne S 0 t he f|In1at on.t
sur f ace %6 58§|tSnggofh:bdlésﬁﬁftepaugpgft %?%g Sggféﬁé mount
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Specifically, in the tenth aspect, the height of the

movable table can be automatically adjusted based on the
25 height of the dicing tape attaching surface and/or the
height of the upper surface of the mount frame.

According to an 1lth aspect of the invention, there
is provided a dicing tape attaching method in the ninth
or tenth aspect, further comprising the steps of

30 inputting the thickness of the wafer, the thickness of
the film attached on the surface opposite to the dicing
tape attaching surface and/cr the thickness of the mount
frame and adjusting the height of the movable table based
on the input thickness of the wafer and the film and/or

35 the input thickness of the mount frame.

Specifically, in the 1lth aspect, the height of the

movable table can be accurately adjusted in accordance



frame and adjusting the height of the novable table
based on the input thickness of the wafer and the
filmand/or 35 the input thickness of the nount frane.
Specifically, in the 11th aspect, the height of the
novabl e tabl e can be accurately adjusted in accordance
- 8 with the degree to which the wafer is back ground
and/or the thickness of the used $urface protective
film According to a 12th aspect of the invention,

there 'm%%ge@e@f@é ceong,htléeet%t@&fwglmamd grBund and/or
any one of the ninth to 11th aspects, furth

conpri si‘R§ Fﬁécg?%%% Oﬁﬁt@?uﬁﬁﬁglﬁ@rﬁﬁ%ﬁcﬁ%ﬂﬁﬁfqﬁﬁﬁefllm'

bet ween the dececongiipe aatibtadhengesurd@cehefintve@tion, there

pal or and bhe,fighng 1,26, SLLACHL PO NEANS Mkt dhobg one of

t ape sup neans novi l'e towar

dizing senaﬂtlacw rﬂgltrkem%észtof%ﬂf%r SR iHey the steps
p][ esﬁl ngrf @ﬁpglppng hiﬁ‘lded|c§_|d3_glgt aﬁﬁebllaéﬁweh‘l nheSWitaeg tape

of the suppor t on e ains

t he dlcrﬁg gbgga é%cﬁhé)neans £ ?Bua<§%ﬁ1 &%ln Eape

t ape caktbkhahing mﬁﬁudﬁgt@n@eCGOVet@@ebVKKHQ'M§@@ﬁn@0Vlng the

tape at bachbng ARENS gdﬂHFdOQ%eeBchﬁgti&béwgﬁﬂhc@ﬂﬂglﬁeans SO
@tlng the pressing force of t%e anabI tapl e usin

co?ér &8 TFetanc¥ e i Pﬁﬁeta%e B FaPe
means détechedg byutfreadicdi et apéeat tagmmgdreanshe movable

diStanC%abﬁgl #gﬁﬁé@njﬁ§QH%lha %%ﬁg g%@%ﬂﬂ§{ %Q%hst@ﬁrough the

pressure at e contact point o fer to the
di ci ng ﬂaﬁéHGStﬂ%%tC%&F%%ﬂ&é@&n?hélPys%ﬁﬁﬁﬁzﬁﬁVQ£ﬁﬁlHg the
t he noverenhgofagdesidiLLinigg haaﬁsaff@ﬁhMﬂgeﬁﬁﬂﬁﬁ'ﬁﬁ%eSafer and

f §n1on%e%ggn&otﬁ$ﬁaET%%%LG%%rcgf % Qhﬁﬂe Fable using the

peci fi call Yaspéc he preSS|ng
of the m@vabie@ tablandges osfetthﬁnda@ewdmﬁ% afitdehing psans

cover ed d@'t%t:@@@ebﬁftﬁ@%ll@l%gngab@pﬁt%ém G BARS s@Snce
erefore, the surface

calculate a
bl | edCoL6 oAb R TIETS HReptCe B SF AT Bl e Pressuze 2t
accur at ehy equbhct gueimtt g whel eafiaf ere tAs: alicdsgl tape is kept

the Unn%ﬁ%§§§£¥1£PI?anLﬁEﬁktHﬁrghg'{%btﬁﬁvéﬁﬁﬁka%E'EQe dicing

nmeans i s prevented Trom 30 being exerted over the
whol e oGEEF ﬁEF?%%%Q@I%?”FhémvﬁéféFomt%%?éﬁyito the other end
prevent bfigthbewfiosim ng of cuts, cracks and

Specifically, in the 12th aspect, the pressing force
of the movable table is set in accordance with the
25 covered distance of the dicing tape attaching means as
calculated and, therefore, the surface pressure applied
to the wafer is kept substantially and accurately equal
over the wheols wafer. As a result, the unnecessary force
from the dicing tape attaching means 1is prevented from
30 being exerted over the whole outer periphery of the
wafer, thereby preventing the forming of cuts, cracks and
internal distortions.
These and cther objects, features and advantages of
the present invention will be more apparent in light of
35 the detailed description of exemplary embodiments thereof
as illustrated by the drawings.
BRIEEF DESCRIPTICN OF THE DRAWINGS



internal distortions. These and ot her objects,
features and advantages of the present invention wl|
be nore apparent in light of 35 the detailed
description of exenplary enbodi ments thereof as
illustrated by the draw ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS - 9 Fig. 1is a sectional view schematically
showi ng a dicing tape attaching dpparatus according
to the invention. Fig. 2 is a partly enlarged view of

the dicing rage 1_5'1§tat %tﬁ%_m@@p%@&U§ehc§ﬂ1&9&ic§.’a1i1§; &howing a
flomh%ﬁt,for a first erati on grogram o.thett%%e
at t achinG*Apphr&t u%t%%‘ggf’@i APEEEHE 2T RVERTON° FYg.

4 is aidivagranmfor explaining the contact width 10 W
Fig. 5ais @igtggrﬁéné%vmgj %ﬁ?aﬁ"?!eét‘lrf’&dh%v‘@(@ditcﬁ%g tape

di stance (x -7Xx covered by the aftaching roll and
the cort-&efniwi'dt BPRFBEtHeen the wafer and the

attaching rohl BhroughfithehapesotSaFigrsbopgeraarion program
ai howi h o ;
hagram,Shpu Q%@é tﬁt{aeék?ltn' o%ﬁg%%?g aEQ@r%‘ens%%c%h(ex

- x0) covered e atta rol'land "t ressing
force ROWyNntEPg: 5c is a diagram showi ng the rel ation

between theidisiange (K agred) reevekplabyiddieche contact width
2tachi g roll and 20 the pressure P(x). Fig. 6 is a

ctiondal view of the attaching roll noving at about
the central Fportboniefa thegwafechoRfigy 7he sramtion between

en|af9%%e5995E9H@é Viemhgﬁ Eg%e%@ﬁeﬁy ﬂ%érb@téﬁﬂfﬁgxioll and
protective filmattached thereon. 25 Flg. S%Jﬁttop i
pl an vi®% 6PPERRE wat & ithB&Grat8d “ 6 YAt he? e attaching
frame. reilg. tBacughatisectdapenal vi ew as taken al ong the

ggtaChing r@ké.sggmfsqy(}f%%ﬂ%%tgﬁgwhhgetﬁélg%éht'%m,between
1g. 9b is a Sectional view as taken along the §0
at t achithg FdFFaBrowW by tHe coarIFadl Pret i Fitictgng roil and

the pressing force F{x).
Fig. 5c¢ is a diagram showing the relation between
the distance (x - x0) covered by the attaching roll and
20 the pressure P(x}.
Fig. 6 is a sectional view cf the attaching roll
moving at about the central portion of the wafer.
Fig. 7 is an enlarged sectional view of the wafer
with a surface protective film attached thereon.
25 Fig. 8 is a top plan view of the wafer integrated
with the mount frame.
Fig. %a is a sectional view as taken along the
attaching rell shown by the dotted line in Fig. 8.
Fig. %b is a sectional view as taken along the
30 attaching roll shown by the solid line in Fig. B.
DETAILED DESCRIPTION COF THE INVENTION
Embodiments of the invention are explained below
with reference to the accompanying drawings. In the
drawings, the same component members are designated by
35 the same reference numerals, respectively. To facilitate
the understanding, the scale of the drawings has been

appropriately changed.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nent s of
the invention are expl ained below with reference to

t he acconpanyi ng drawi ngs. In the draw ngs, the sane
conmponent nenbers are designated by 35 the sane
reference nunerals, respectively. To facilitate the
under st andi ng, the scale of the draw ngs has been
appropriately changed. - 10 Fig- 10is a sectiona
view schematically showing a dicing tape attaching

appar at us aC%@ﬁd'@gléOaté@éildHE%eQEanscﬁ®§a$ﬁﬁéﬁ1y showing a
surface of a wafer 20 supplied to a dicing

att achi r?dC&EﬁaFaPﬁsa‘i%)adh‘s“geﬁ@Pé‘ufﬁéaS\/\/F‘?ﬁosdlr‘é‘?r etroericx?elS
to Fig. iAvensighounthdéybdack grfianei ng bowafechahfarmgedied to a

portion 26.; ?g %Qgefégyga%ﬂﬂf%ﬁ%&%@%ﬁ@oﬁﬂ and %%gﬁ%lned with

t hi ckness 0

m er onettél§rearsotcakivs vellls lgrownd QYSB??%d%flndlng to a
pr ot ect idr@mffielraulllofﬁj:orprm ect itng Tfhensemlﬁﬂenﬁédaﬂw‘relﬁ, and
el ement o 15 alrgady_attaghed. gn the front, strface of 100

t he mafer >01°Fhs d|C|ng ape “at ac ing~ appar at us &
shown i miEirgmetgrgncl dides acshowsivagllBneemt ai g ace

therei n gdosuppheUpiin A2 £ p%@ebmg @hé"%xﬁhg:c;rﬁﬁl%tor
3 %o be attached.on 15 circular silicon ¥afer
1 qﬁ%

ake- Gy SO =45° 1 BT TS 8kiTig ApCha™t Ape T S i 5e of the
supply wrifter420.As shown in Fig. 1, a plurality of

castors 18 a?ﬂ gP&Hﬁ&"ﬂéé’e Oft 2% %Qﬂﬁezlixﬁ%&?a@ﬁse 10 shown in Fig.

arranged on ottom surface o ousi n
di ci ng tlap&catflgehd neapist dttuseroaising h%@%&ﬂ%(?tﬁ%?ply unit
desi r ed 4posicti enpphy and |aridirby tkbe cast obs athhdAnrd on a

c be fi.xed.at th sire itian_b he _ st opper.
T A s iRhaRt SRt oY Lh Retp bl SR ror
t he dlcﬁﬁélﬂapépath%ch@m@i%%wa¢@€u§umleEWﬂl@p§hin@ﬁ shown in

the doorg 417, aacﬁﬂﬁf@ilﬂ{f“df %a%%h}samaal@agét@ur%alty of
conput er and ot f% nmenber s descrlbeg | at er, %pg: £ th
8 ace o [

in the S"OREFTPart ¥ tHe WG NhG™ & B‘E’F%%‘Fu
appar at b»ut@ng tan behaotiesised .taps ahoanhlmgF%gpatatws 10 is

gohde 1ol 47 Fornguiding d he s iichng,t ape AN by the castors
applylnq‘a predetern1ned tension to the
and can be fixed at the de51red positicon by the

stoppers 19, Also, doors 17 are arranged in the lower
part cf the dicing tape attaching apparatus 10. By
opening the doors 17, a control unit 9 such as a digital
25 computer and other members described later, arranged in
the lower part of the dicing tape attaching apparatus 10,
can be accessed.
As shown in ¥ig. 1, a guide roll 47 for guiding the
dicing tape 3 and applying a predetermined tension to the
30 dicing tape 3 is arranged downstream of the supply unit
42. Further, a pair of peeling rolls 44 are arranged
downstream of the guide roll 47. The peeling rolls 44
function to peel a release & of the dicing tape 3, so
that the release 6 is taken up on the a release take-up
35 unit 45. Guide rolls 51 for guiding the dicing tape 3
and a take-up unit 43 for taking up the dicing tape 3 are

arranged downstream cf the peeling rclls 44. Alsc, a



30 dicing tape 3 is arranged downstream of the supply
unit 42. Further, a pair of peeling rolls 44 are
arranged downstream of the guide roll 47. The peeling
rolls 44 function to peel a release 6 of the dicing
tape 3, so that the release 6 is taken up on the a
rel ease take-up 35 unit 45. CGuide rolls 51 for guiding
the dicing tape 3 and a take-up &4Ait 43 for taking up
the dicing tape 3 are arranged downstream of the

peel i nglahekksrds: stﬂ:ia;ﬁ;ﬁd 1% maaecgﬁ eﬁ@&dﬂﬁﬁﬁjc&ﬂa\fﬂt&d the
tormveln ccrancevvlt nt _of the s

di ci ng FRRETSOPS AT T ARG HeCUSAo FRES gl b 7o T ey Betueen
and thehtakeidp 9@1184@15M8i§h@mmakﬁ b gunilt dh a rack

12 arrangedaknshbhen Ehlfﬁffﬁﬁdbﬁtﬁ POELi DN ofrd d 1n the

di ci ng .t ape attachi ng apparat 0 a anabIe ta

iapt od "CORBUGALH B DT 1-hoart SNBed: e AR50

I S supperkedton 1heaxmnmaﬂketbabbe33lammptedrupfmaMH up and
SUffaC%g%% ?g E’Pk&ﬂ;@d Sb!rftafeagz%f%%@c&év& Oﬁéfﬂe]dl drs she

attache ground surface
up. FuFPHéPleatPP%%d3¥dﬁﬁél§@eh§€PH5 ﬁﬁr%ﬁﬁﬁl%&yon Wthh a

cor r espaitdiafg bootder Dt efilpeniipher ¥t ohchde, movabl &.e. with a
bl e n ound t he novabl e table 31. The

mgfer f% aﬁag g %%ggﬁTe%¥%b € 31 are adapted to nove

up and downFusther ought ixeel dpéiieng®ohay hed faketParaiside

38. As cshewBphbAdifd Oto Ishaa dTQléli’rt pEE3pRe 3H &,ﬁ od agetle table

on the _ypper surfac ou the o in e f| ed

Cabl o 38 Shat houRes 17an 6 DRCETSho St e holy el wafer 20
of par tesidof hwaferal2De mﬂnkﬁwBar@reuadapttﬁetqhman;UP and down
P§Oces%hrﬁﬂeh“@ﬁéroﬁéhfwyc%@tkﬁefﬁgéatt£éﬁ@53§6 HL shown in

support ed bg Known means such as vacuum
adsor ptit@n on Ph%oﬁ%VdBF@EtéﬁléSSTréﬁHg?%é”‘ﬁW%é&Pper surface
tabl e 3&cunaspretoyebyng HY.th2 ifsxan papstéaldy The mount

enl arged yi. e‘é’asE{PM‘éPQm?s ptl%rtholgif the 8'%%5‘%%%9@ fer 20
attaching apparatus 1n enlargé orm 0 f?
extendwﬁgcaoﬁﬁﬁaﬁﬁtf¥@ﬂ¥ﬁh§lﬂ&@@ proafes confeetvef aro 24 and

base 7knef mbhﬁthpﬂ&hélgad%reAssig@ta&taa bﬁxﬁ@m}-ﬁ%vfﬁ @@ans such
t he botton1surfac§ t he %?Ie tab ded

by o oaradegat e B Ty rsero a0 Fa it AR che

fixed table 38, respectively.
Fig. 2 is an partially enlarged view showing a part
of the dicing tape attaching apparatus in enlarged form.
25 Poles 77 extending downward from the rack 12 are
connected to a base 71 of the housing 15. A shaft 32
extending from the bottom surface of the movable table 31
is guided by a guide 93 arranged on the rack 12, and the
forward end of the ghaft 32 is formed as a spline shaft
30 92. An outer side portion 91 formed with a groove for
engaging with the spline shaft 92 is connected to the
forward end of a rod 83 of an air cylinder 80. As a
result, the shaft 32 having the spline shaft 92 can be
accurately slid in vertical direction along the outer
35 side portion 91.
The rod 83 moved up and down by the operation of the
alr cylinder 80 extends through a hole 82 formed in the



forward end of the shaft 32 is fornmed as a spline
shaft 30 92. An outer side portion 91 forned with a
groove for engaging with the spline shaft 92 is
connected to the forward end of a rod 83 of an air
cylinder 80. As a result, the shaft 32 having the
spline shaft 92 can be accurately slid in vertica
direction along the outer 35 sidelportion 91. The rod
83 noved up and down by the operation of the air

cylinder,,8Q..ext pds, tdy olygh ;& Q9h§n§grféﬁiﬁﬁﬁ'ﬂl thes shown in

12 upper surface of an air cylinder casing
shown i A9Fi §: 2, f%ﬁ??%ﬂﬁﬁel§5fﬁ§89|%éﬂw%¥dﬁ%jﬁﬁﬁJ%ﬁ%83 The
rod 83. dIhfetdianeteic afldrhe flbangel8bgés tlangerhe hade 82 of

t he h0|§g82 of . {Hnégf éagaggd%ﬁ Cgﬁhnghglflfﬂgété%efunctlons

fl ange “f tinct | t‘oppér to restrict
noVemenesoft therrod 183. resm@@@htﬁ@t MSHBWARt tHe trl't?d rggt 83.

i's Conn@*ﬁbﬁght Aot h@hcmrst Qthe irddt Bs ais I ceyhdder 80.che piston
Furt her, alr c IS lyen a_ not or

A gear ?E E a?f%ﬁ%é cﬁjihg IoﬁEF sﬁ?fa%%éo T he ]J%%er 8O 1s
air cthmde&nca$i@gm81HfTﬁis gear 74 is engaged with

anot her gear z7g.gdr i ven by, theqeot gh Vhe DbSOs éd‘@fa&%abf the
74 is integratéd wth the thread d shaft Jiﬂof a scre

j Atk 7021F¥heYt hPeaties SHI 1173 18 Tangaged’ i th woeeed with
femal e asetewr7gear rahgbdvem &dybase mMdlLolpoh. r gtlatd,orvhe gear

of the §§ anﬁnzé %FQ?QEWQBQ%e7§thE&§@’sﬂ£¥%tﬁ@Qﬁﬁ%dscrew

shaft 7 rotates t hrou ggar , So that the air
cyl i ndedag# 78nd e Wﬁﬁﬁﬁﬂ%g tA6re 31 LocHt@Pdbolieh 2 temale
t he gearsctéwane aﬁﬁéhﬁfbdlparﬁradbd@wn"fllnt egbah | yotdthion of the

agFer wor %‘?’: 7ghg %dnoé G%:Ck7 679:1r1%ngt I Qﬁéh\‘gﬁ ?aaf{lﬁ:l gﬁltaft 73

usti 19 “fredns usti ng 't he’ he
novablerpabt@SSEhr¢vqthh€'E@aﬁay4besarF%@@e@hﬁnﬂkﬁ tHender 80

screw j agk Qe &@v%wecatﬂee $ar eWchaek flovel e gehﬁ 74 are
screw jack notor %6 and the air _cyli der nDtor]%p
o Fy. -

e sScrew

connectgﬁvFg 4P BRIV (i I6 s AST sHOWAT i
2, a roljlac467adaphed ¢ros reecisphedghe aborszom atdang for

”ﬁ@ housiy gls%l?ngstﬁér Qﬁf the meyvable izhl es31.
The | engt e roll s larger than the
A motor 7o may be arranged under the screw jack 70

to drive the screw jack 70. Also, the screw jack motor
76 and the air cylinder motor 86 are connected to a
control unit 90.

25 As shown in Fig. 2, a roll 46 adapted to reciprocate
herizontally in the housing 15 is arranged on the movable
table 31. The length of the roll 46 is larger than the
maximum width of the wafer 20 and the mount frame 36 (see
the roll 146 shown in Fig. 8). Though ncot shown, the

30 roll 46 is connected to an endless chain suspended on two
pulleys, which in turn are connected to a motor not
shown. By driving the motor in forward and backward
directions, the roll 46 can pe reciprocated horizontally
between the pulleys.

35 The roll 46 may, of course, be reciprocated
horizentally by another drive mechanism. As can be

understood from Fig. 2, the dicing tape 3 is supplied



maxi mum w dt h of the wafer 20 and the nount frane 36

(see the roll 146 shown in Fig. 8). Though not shown,

the 30 roll 46 is connected to an endl ess chain

suspended on two pulleys, which in turn are connected

to a notor not shown. By driving the notor in forward

and backward directions, the roll 46 can be

reci procated horizontally bet weeh>t he pul | eys. 35 The

roll 46 may, of course, be reciprocated horizontally

by anothewedni vee nechBn GmandAsheanaber whderdtidod fougrn frame
Fi g. 266theTgE§|nﬁhé&ﬁfﬂ@lﬂ?nﬁ%ﬁ@'hgglzoéga P@tﬁﬁgﬂ]the end of

the roll e nount rane

Then, tthe PERPt4Bray et HEFiTZGREaPPG £F oft tHes éf?dfed% 20 to the
the rmlémltj bragee 0o nearfihe awdn28rotnthecmaf efn®@ 2 @f the

t e mount. fr near .t he other,end

? the fﬁéfégr?ﬁg%utWB In%‘ame ert%? ?%% %@ E%%%hat the
so thatdicheg depéng fF%ipebES atanchedapnathedvafe 0 and the

waf er %@ug@dfggﬁe gount frame 36. Also, the whol e of

the roll be forned of rub terial

peri pher al éga¥a05h%fWQ?ﬁ§r9ﬁIthEGKO?g ﬂga vféﬁﬁ?éEOf .
with armbbbermaaeerahlorﬁﬁeam@khp&@raiedurﬁa¢$elﬁﬂﬁﬁng01l 46
E@pe aﬁk§cgéngo§QP@éa$y§1%prﬁ&ﬁ%rthQeEQalth'@he roll 46 used

Invention 1s forned of a material hardly deforned

under tife tpFedsfhgd f bk BXETERSt ﬁE’P@Bﬁt%\é HestTGPedng to
| ater. tAisubheentaberial fdmmddneft hemaubbesl hiss diles slcdformed
15 about 4 | n,

T 8 ourely HRelPRatYuRs SNEe RLELH Pl T e Shbed
tabl e glatarlfd t herplb¢r 4GtetHal bariep bhetresowadiardness of
qgtata@h%uQqueﬁo645aQ§pnﬁgLﬁgxireciprocate
vertically. After attaching the dicing ta 20 th
cutter unit éénglﬂ%V%QF%%qfh gr %o g% W t

cutt er B4 angedothted Eﬂenmpwahiepéﬁb@heﬁéla@@g@hQﬁIQHﬁa46- The

mount frame 365k ngthi$s WaynoithepdiCiNgr L APgs 3adapted to
attached on the wafer 20 and the nount fra

be cut FEdPERERLE Vﬁ%ﬁtﬁﬁlﬂﬁte@?&PIQBthcg??%hﬁgﬂCﬁﬁing tape,
the 25Heousitngrlbnifhes hiei ghtvedetectbe 95f¢let2Ct sarat then the

| east o, of gfhe, el ght. 0T, L6, OHLIGLIYREEK: SUILAGE: che

5 is

mount frame 36. In this way, the dicing tape 3 attached
on the wafer 20 and the mount frame 36 can be cut.

Further, a height detector 95 is arranged in the

25 housing 15. The height detector %5 detects at least one
of the height of the grinding back surface 22 of the
wafer 20 supported on the movable table 31 and the height
of the upper surface of the mount frame 36 supported on
the fixed table 38. This height detector 95 is connected

30 to the control unit 90.

An input unit 96 such as a keyboard cor a mouse is
also connected to the contrel unit 20. The operator can
appropriately input the thickness of the wafer 20 after
being back ground and/or the thickness of the surface

35 protective £ilm 11 from the input unit 96.

During the operation of the dicing tape attaching

apparatus 10 acceording to the invention, as described



waf er 20 supported on the novable table 31 and the

hei ght of the upper surface of the nount frane 36

supported on the fixed table 38. This hei ght detector

95 is connected 30 to the control unit 90. An input

unit 96 such as a keyboard or a nouse is also

connected to the control unit 90. The operator can

appropriately input the thickness &ft the wafer 20

after being back ground and/or the thickness of the

Eﬂffaceﬁﬁ%vﬁfotﬁgt&aﬁé$i%%?éhh'&%%thhﬁtiB??&eufﬁtaéﬁisupported
ring e ration o e dicin ape.atta

appar ot 5 10CaBabr R hg T e FRVSRP R ta GHSE | Hed

- 14 abaw@ectheehﬁferTmﬁhéuuhdIMelgbunbfftaﬂEgﬁﬁhdmng surface

SUpport%@ o@nthgewgPyﬁbi@ ééﬁﬂd%t%# 6Hdthﬁeméﬁiﬁikté§ﬂf% 31 and

38 respectlvelg hen, h f rind
sutf ace t'22 NG Iphed finf o Wesruﬁ’b’élfﬁéa 8% the b ane 36
tabl e 3ku@@dr5eﬂhenhem@rﬁlxﬁdtﬂmblupperasurﬁémmttﬁdtﬂyathe

mount {3000 SUPOr L e o Lhe LLxedotabhe PBearoq ana e

det ect ed t detector
waf er 20w0aRd fRaMe nponthys aﬂ@é%eﬂh%edév@&%ﬁ dre the control
suppl i edinti@ Bbe ¢RDEK Oln umlrt dQQNe‘M"IItﬁB EBré&Mrfudlf IMEShrough

ggﬁescrgﬁ%éack 707é£boqu Hpeﬁng 76 ba ed on the

cte 3 Fesul ded g d?t 73
of the scremﬂpaekr6§@1ts1épp¢®gﬁ@dﬁélyhﬁéta?édﬁfdﬁdfScrew Jack

the novall gt Q?b?og’glaf@lvye%d%%t@@d dewnch Bt R A 1Y table 31
e air, cylinder 80 and the s aft

wth the gear it
32 thergﬁ?/eﬁouadflﬁétdff% HSSHE 115 BELRhE froveml /2, the air
tabl e 3tylThusy 8heaheiight «ofafithé2 ghendbpgtsurdace: 22e height

of sthe yaf %EezQOGQﬂfé £ GoINC d%hu@" tggé hﬁeﬂ?r‘x@@f e

t he upper surface e nount frane see Fig. 2).
In the @ﬁééd&ﬁéréuﬁﬁ%c%ﬁa%ﬁﬁfﬁ@ﬁgﬁ?féF 29h%PW%ﬁé¥>Z@l“Clde

and t he yTRUNthEr BEEGIBE d1S ’dﬁéO\Mibpeﬁ:heuZQa@@edSﬂttiM funt frame

det ect i t.he h ht, t hereo be om tted.
degree E% |chsf%e %ﬁfeﬁ%?& g%kw rﬁﬁno eéﬁgﬁhe height of
t he thi ¢hressfof 2®uea1s®rtﬂm:@0pm<§t ée‘tim@'e3ﬁi1$n Hriowrpmythe

bgg vari %@eﬁ:ﬁa@@bﬁngfV@éteéct%glgoﬁ:hleoheg.?h@nﬁ)ltl@]?é@f Ifhy be omitted.
such a case Lhe thlckness of th roynd

and/ or 25 t hEREhTRRTES s~ D §E‘Ff 4e eﬁrg? et i A i nd

11 is i mpdt/or the thickness of the surface protective film 11
may be varied from one wafer 20 or 1ot to another. In
such a case, the thickness of the wafer 20 ground and/or

25 the thickness of the surface protective film 11 is input
using the input unit 96. The control unit 9G, taking the
input wvalue into ceonsideration, drives the screw jack 70
sc that the height of the grinding surface 22 of the
wafer 20 and the height of the upper surface c¢f the mount

30 frame 36 coincide with each other. In other words, even
in the case where the degree to which the wafer 20 is
back ground and/or the thickness of the surface
protective film 11 is wvaried, the height of the movable
table 31 is accurately adjusted to the height of the

35 upper surface of the mount frame 36.

In Fig. 2, an initial position 46' cof the roll 46

for attaching the dicing tape 3 is shcwn. As shown in



using the input unit 96. The control unit 90, taking
the input value into consideration, drives the screw
jack 70 so that the height of the grinding surface 22
of the wafer 20 and the height of the upper surface
of the nmount 30 frame 36 coincide with each other. In
ot her words, even 1in the case where the degree to
which the wafer 20 is back groand®and/ or the

t hi ckness of the surface protective film1ll is
VariedEiﬁhe2hetg@tr@ﬁlDhEeﬂﬁVﬁh|&nlhﬂblEp@élﬁfbn 46' is
accur at I | i.gh t 3
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upper suef acelof 6 tdvee miunied ramehdbmanet sitbstarid altl yhe

ush C d t heref e
ST e EiRe oot Bty ANG LRSI B OEELES SPRGRICRBAEY force,
t he 10fFﬁWtF5F EeérrﬁbnJ¢B“OtA§X8rF@§uP@ thf grinding surface
unnecegsaby tRecearfed ram t eerelbrdf, cuﬁs DO&raB:}Q@Jtcﬁ:d internal
on thedgrlndkngnguémgcet %%r %dtﬁg g@f essure applied to
Therefore cut s, cT'acks or ernaF d ?dpﬁlon &
not fotkedvwahder2@ Hey ﬁr%i@rreeaéepmedhe orothel avaf é‘rls,@(})
by theaE@6§§lﬁﬁoﬂ%t{Kh§(ldveﬁﬁloﬁlS@he1§o§PC£ﬁcH§K¥d%&ed of a
this |nvent|o rmed of a

S al
whi ch PEERAS A GEf or e gy FRAPETOfe 2 & B etore cuts or
cracksccankbecéwrbmeﬁnnﬂeuemtedenébsoz at the time of
attachi ng tﬂ@sglcé@g¥%§gghe Co aEP%cHiﬁ%nQM£QB%ing tape 3 by

attachi ng appar at us

dranetFP&aﬁF91F$oﬁﬁR?m?%ﬁﬁ?W%ﬁﬂtPBHaQQt%¥ tte Wff @020 46 moves
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end porthon 28, While the rold 46 moves Lndhe .o
nerghborﬁ o? ?%e}%en ral "portion o e wafer
t he engsrdfonhed. r oftiilss vhenaicdlsdpportes on iive neg@ihPorhood

frame 36 88:SROMPral portion of the wafer 20, the ends of the
roll 46 remain supported on the mount frame 36 as shown
25 in Fig. 6. Therefore, the rcll 46 is not deformed at the

6r the end

edges of the wafer 20 perpendicular to the direction of
movement of the roll 46. Thus, cuts, cracks or the like
are not formed in the wafer 20.
When the roll 46 is moved on the wafer 20 to attach
30 the dicing tape 3, the appropriate pressing force is
generated between the movable table 31 and the rcll 46 by
the air cylinder 80.
Fig. 3 is a flowchart showing the operation program
for the tape attaching apparatus according to the
35 invention. The program 100 shown in Fig. 3 is stored in
a storage unit such as & ROM or a RAM of the contrcl unit

90 and is executed by the control unit 90. This program



25 in Fig. 6. Therefore, the roll 46 is not deforned
at the wedges of the wafer 20 perpendicular to the
direction of novenent of the roll 46. Thus, cuts,
cracks or the like are not formed in the wafer 20.
When the roll 46 is noved on the wafer 20 to attach
30 the dicing tape 3, the appropriate pressing force
is generated between the novableltable 31 and the
roll 46 by the air cylinder 80. Fig. 3 is a flowhart

showi ng glphe sopgEatt on @Eqgka@am%0%1haet5§9et@étﬁﬁnjm%
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101 of dchecpeagr annd 09 shown E;Ia@er320tb§ asiZedd by a
ggch as the d|a ter of the used

g e AP e e L pEeaE ee kY B a 10

sensor qomoenshowa) lareanged @itdreBii. cakbyanralternative, in

concentdiigahby, OBhéfﬁbéégﬁd%'%% A aﬂcﬁhée{£§g|é%%adﬂlng
step 101, "the op erator of the |C|n% tape attachin

apparaﬁ@@afétﬁﬁy i FRetFyrs5idot iPRETsibe B 6T Q|ﬁ§:%he wafer
waf er 220 froanm:tlei hpputurlini t9€96 fofhtheosondY oknini%o.

15 Nextyelp s1gP.d02, dhe Jatig ot D%Petl’?é 28R Y of the

{he wafer 20 pr edet’er i ned size
coef f i CiRdRE 2@/ bo # sPeRdeirarrie¢d FhaepPRdet ef nithsd coefficient
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b t ed he d
can be SUBRELL S0, 0016 LA 3, Lt e, L0 108t o une
to stepab08 Bh whicthe tdiecindi Stearcetk6chiom apporitgia 10.

£5ee Figerd @sgcm@@ségjﬁaeed%t 8 GeLhai /3 D%lﬁﬂl% Qe
an end 28 of the wafer is .nmeasured uslng

encode6F3PAE KP ker HbtasHEWE  "THe (8RA © 1 ‘escribed later)

at a certain position to an end 28 of the wafer 20 is
measured using an encoder or the like not shown. The end
28 of the wafer 20 located at a position the distance x0

25 from the origin 0 is set as a measurement starting point
00.

Next, in step 104, the distance {(x - x0) covered by
the roll 46 from the measurement starting point 00 1is
calculated. As can be understood from Fig. 4 described

30 later, the covered distance (x - %0} is the distance
covered by the roll 46 on the wafer 20. The measurement
starting point 00 coincides with the end 28 cf the wafer
20 for each size. During the movement of the roll 46 in
one direction from the end 28 to the other end 29 of the

35 wafer 20, the distance (x — x0) covered by the roll 46 is
calculated from the speed of the motor coupled to the
pulley described above relating to the roil 46.



28 of the wafer 20 located at a position the distance
XxO 25 fromthe origin O is set as a measurenent
starting point 00. Next, in step 104, the distance (X
- XO covered by the roll 46 fromthe neasurenent
starting point 00 is calculated. As can be understood
fromFi g. 4 described 30 |ater, the covered di stance
(x - xO is the distance cover ed By the roll 46 on
the wafer 20. The neasurenent starting point 00
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the rolis 4Gewthefcantaoivad dilln Wigi. ndwhilcd drve Akafodr the wafer
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Fig. 4, dﬁ@%c@@ﬂheﬁagéﬂiéﬂﬁtdIﬁ%ecwrﬁﬂhgr m@ﬁeihﬁg)d§%01flcatlon,
| ocat ed n E X axis.
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the y axm$ ehhotihingnspedidvrcami ohe athpspéinengoitaadngs, the

a%ga 'S lﬁdOthg f&%ﬁé@g dMﬂ% %eméflghetﬂgfer 20 In the case

odi meNts shown in the acconpanyi ng draw n ngs
ori gin ohiedel bbat val ot RF JRXERETWAL&F 29 ?%drt m@wevefr the
case mhﬁﬁﬁ2BhefMBﬁ€rwéKbﬁﬁ2Gﬂm£WﬁbﬁlShéeorSgﬂﬁeﬂ In this

however, _the nd 28 of fer t i
0. In thﬁge’cage “the or d h% gégﬁg?ﬁ%ggbréghﬁylﬁy Boint 00
starti ngir]@oﬁmla@otoafﬁfédecﬂfdlert @néaéheéﬁﬁ‘é-?e afitl = O-

therefore XOI‘EeOcogQaa_ihedeﬁm @pt iW dtheMV ché v\/\ﬂ‘fé?ﬂ? Adheontacts
wafer 20 .c cts | 46 mh n, t he roI 46 . e
e acvanded byot het Tl S aflte Gb= SRby FE bererEs N
t he manndrstdeser i(bed xO) is determlned in the manner described
below. 1In Fig. 4, if the contact width W crosses the
peripheral edge of the wafer 20 at a crossing point S and
25 if the line extending in parallel to the x axis through
Lthe c¢rossing point § crosses the line perpendicular to
the x axis through the center C of the wafer 20 at a
crossing point Q and if the line extending in parallel to
the x axis throughrthe crossing point S crosses the line
30 of x = %0 at a crossing point D, as shown in Fig. 4, the
line segment SC is equal to the radius r of the wafer Z0.
Also, the wafer 20 is symmetric about the x axis, and
therefore the line segment QC is equal to one half of the
contact width W. Further, the lire segment DQ is equal
35 to the line segment 00-C (= r) on the x axis, and the
line segment DS is equal to the distance {x - x0).

Therefore, the line segment SQ is equal te r - x + x0.



below. In Fig. 4, if the contact wwdth Wcrosses the
peri pheral edge of the wafer 20 at a crossing point S
and 25 if the line extending in parallel to the x axis
through the crossing point S crosses the line
perpendi cular to the x axis through the center C of
the wafer 20 at a crossing point Qand if the line
extending in parallel to the x-axPs-through the
crossing point S crosses the line 30 of x = xO at a

crossing RoiBLub:, asa® dﬂ% Rifd thé, tkhgngiérﬁnc shown in
segnent SCis eq ual to qbus r
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ag;ﬂ th?h i ?ﬁesgeﬂﬁﬁi?%f SrRquainthett hedthtlt:a@tceu(@( rime of
x0) . erefore, the lin ual .to

+ x0. Topgmepk §f r%@%lfo ﬁﬁﬂh gg Fp?%%n??laH%{% ba is a
SQC shaiirgiram Ehgwidy th@:@bhﬂasxsﬁﬁdWheVVthee&pﬁﬁﬁgéﬁ L
by the:ﬁﬂuﬂkbggedbﬁ%oMﬁeVEgur%6‘@Eoﬁ+¥g¥2mé&%u§éﬂgﬁ% starting

behavi or of the contact wd Wat th .
nmovenedOidt CRe2Rdl Fas Wl tacthe ek 4i Rbd g ﬁaf%ﬁ 4G with the
ao di agraam glkowhaguihettiel didion hetpweén t he Histahxge the
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at the JjJHdd aly posttign wher e d: h%hﬂe@ncggt ﬁ&t@édtﬁﬁqe in Fig.
roll 46 corresponds to the end

(see tIfe r 3 467 8Rowi By? dbrts &W%Sﬁsntﬁa;@?;j zerzfj and the
t he comddt 48 dhh VMESesmbgiaﬁInablwaiemozandrehen point

roll 46 gnd the.eqd, Oéwgﬁ M%% %%eaaﬁcwagglm ghe

contact wt each Ot increase I n the
88veredxﬁm§ﬁﬁnéé5?anﬁﬁexcdﬁF%éF”ﬂFﬁFhWVPFHcWeé%%%e?%?S in
accor danee rWahilst DerequR | @ deser ideed rabedeaband, wheh when

the covered distance x coincides with the radius r of the
wafer 20, the contact width W assumes the maximum value
2r {= D). After that, the contact width W gradually

25 decreases and, when, the covered distance x is Zr, the
contact width W becomes substantially zero again.
According to this embodiment, a circular wafer 20 is used
and therefore the contact width W behaves symmetrically
about a line associated with the covered distance x equal

30 to the radius r.

Referring again to Fig. 3, in step 106, the target

value of the pressing force F(x), under which the wafer
20 is pressed against the roll 46 through the dicing tape
3 by the table 31, is calculated from the coefficient

35 D/D0 calculated in step 102 and the contact width W
calculated in step 105. The target pressing force F(x)



the covered di stance x coincides with the radius r of
the wafer 20, the contact width Wassunes the maxi num
value 2r (= D). After that, the contact width W
gradual Iy 25 decreases and, when, the covered distance
x is 2r, the contact wdth Wbecones substantially
zero again. According to this enbodinent, a circular
wafer 20 is used and therefore thé%contact width W
behaves symetrically about a |ine associated with
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cap be calcubatgd:mprgcageurately by multiplying the
coefficient corresponding to this mnor distance b

20 the cont abf°RF dthWe Actet ditfig o thi §° ?rﬁﬁﬁﬁ%%ﬁé force F(x)

t he pressideg fvaice EHfx)wafer 20 is in contact with the roll 46
is determined in such a manner that the pressure P(x)
exerted on the centact area A is constant. Fig. 5b is a

25 diagram showing the relation between the distance (x -
x0) covered by the roll 46 and the pressing force F(x),
and Fig. 5¢ a diagram showing the relaticn between the
distance {x - x0) covered by the roll 46 and the pressure
P(x). In these drawings, the abscissa represents the

30 covered distance (x - x0), and the ordinate represents
the pressing force F(x} and the pressure P({x)},
respectively. As shown in Fig. 5c, in order that the
pressure P(x) may be constant during the movement of the
roll 46 on the wafer 20 (0 £ x - %0 £ 2r}, the pressing

35 force F(x) is required to be increased with the increase
in the contact width W or the contact area A when the

covered distance {(x - %20} is smaller than the radius r (0



under which the wafer 20 is in contact with the roll

46 is determned in such a nmanner that the pressure

P(x) exerted on the contact area Ais constant. Fig.

5b is a 25 diagram showi ng the rel ation between the

di stance (x - xO covered by the roll 46 and the

pressing force F(x), and Fig. 5c a diagram show ng

the relation between the distanc@d(x - xO covered by

the roll 46 and the pressure P(x). In these draw ngs,
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bel ow (Zglg'ettgﬁesg)%ﬁ%g¥§§b§? )F x%ma:‘T%O X WX OFDO 10 = .
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pressi nthd atae E@XﬁutgnﬁhﬁhéwﬁdﬂémeﬁQ,OEhEh§r66BUr£ﬁ from one
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Be pressing Hhorce: FiX)nexeried, qn the 90 waber: ol 11

Eavi ng the size % %s&a%ways }D/DOti rresagrrap?er .S Sma, °r
than the force exerfed on the wafer 20 of maximum size
PO. In the case where the dicing tape 3 i1s attached on a
plurality of wafers 20 of various sizes by the same tape
attaching apparatus, the initial setting such as the

25 maximum pressing force is reguired to be changed in
accordance with the size of the wafer 20. According to
the invention, however, the pressing feorce F(x) 1is
calculated after multiplying the coefficient D/D0, and
therefore, even in the case where the dicing tape 3 is

30 attached on the wafer 20 of a different size, the initial
setting is not required to be changed in accordance with
the size of the wafer 20. As a result, the dicing tape 3
can be continuocusly attached on the wafer 20 without work
suspension. The value of the pressure P can of course be

35 changed by multiplying FO0 by a predetermined value.

As an alternative, coefficients are predetermined in




than the force exerted on the wafer 20 of maxi mum si ze
DO. In the case where the dicing tape 3 is attached on
a plurality of wafers 20 of various sizes by the sane
tape attaching apparatus, the initial setting such as
the 25 maxi mum pressing force is required to be
changed in accordance with the size of the wafer 20.
According to the invention, howevet,-the pressing
force F(x) is calculated after multiplying the

Coefflcbgggrgﬁﬂ%% ﬁﬁy% t%@eﬁgggﬁgssevgﬁléihé§@eﬁﬁﬁ%dhe51ve
where the dicing tape 3 30 attached on the wafer

20
of a di FF@P%ﬁ%t‘élfezéjf ttﬁ)@ |bﬁ’F1fj|18|3 2getti myT & idt the Gicing
requiredate Eea@@aﬂgﬁdxinnach@rdaGEEgammﬂnttdﬁatnezeontrol unit

the Waf €h 2 & {4 teg% écfglgc ﬁ( 3 ma%‘%eb%alculated

contlnuouély at ache _
u%pensPMnaPH'-h%plvlaﬁl"u@Yoﬁ“WlﬁépéWé§§uF]ée@ da?ﬁfoﬁl%@@e In this

be 35 @B@@geﬂh@)"ta{ﬂ@léﬂ PreisRgnEOebyca predeiar Manediculated
val ue. tﬁn alternatlve coefficients are

predet ef i He@ ##° S ST 45¢6r dance with the har dness,

t hi ckness an@hadhesiass UN§mp9¢apaﬁésof0t$ﬁﬁﬂxﬁﬁ%fngn which the

agent uged wiifndde g Iignet @aRB13 aDg: swrle@l acautstﬁ@d through
st or age unlt of the control unit 90, and t tar

orbsai niiFoFRBEEY k) iy Be LEaPEERaf iR By that %% ressing
appr opr ifatet yr twil tdqpindspgnidiesetooefiéi coentssi disthics (x - x0)

case t@ﬁet Qégz?&exp{e%%ﬂghf%‘é%eﬁ(%% AN he %1%”'3@ edrpe

r accurac rocess t proceeds to
step 107°TFR e K t@@r ady| Fﬁélé‘f*d%ﬁ %(f ihe@ardlsdewith the
[ift 30Vh$uad¢ﬂsﬁﬁﬁiﬂdﬂg@ig@reéalh@efﬁfwﬁrEﬂxﬂﬂhﬂd @Bel Bype of
h a nner that, t he .pr i ng.for F(X
cgfrespgﬁalﬁg t'y° t%éjcégereg dlg anﬁ@l x %as%ﬂ the fgrce
exert edesarthe smfere 20 by vilhadeabfe 84, déltk@mlﬂ@dce

exert edeQpethfed 41 0y iNde+80ckSiNaFhede i bt hlemap, as a
val ue of. the tar ft reSS|n force F x% andd}P% é% che t
of 15 t hBMGFtPhg tﬁ@@ﬁgg@ PEGFSthY st Pedsdnt® 't B ¢ Lype
force eietheddxnunduxapa'3cyhnndest86ag$ldeMEﬁnKmeas a ROM or

experi mentall yr and shened hﬂlkhgoform%t b "BP, %%eaforce
function of the target pressmgg orce F(x) "and the

type oF*ERESH| & nd'd dde SV LiAIET st or by elahfitnidgeh fagm this
a ROM ofmag0 eh&AMomdliegcant boksuplé 80 dhHe st elQ7, to exert

the for%ge pressing force F(x}) on the wafer Z20.
As will bhe understood from the relation between the
25 pressing force F(x) and the covered distance (x - x0)
shown in Fig. 5b, the pressing force F{x) exerted on the

wafer 20 increases when the covered distance {x - x0) is

between zero and the radius r (0 £ x - x0 < r}, while the

pressing force F(x) exerted on the wafer 20 is decreased

30 when the covered distance (x - x0) 1s between the radius
r and twice the radius r {(r £ x - x0 € 2r) (see Equation
(2Y). In this way, the pressing force F(x} is adjusted

to remain a constant value of the pressure P(x)

regardless of the distance (x - x0) covered by the roll
35 46. Specifically, according to the invention, the

pressing force F(x) of the table 31 is adjusted to remain

a constant pressure exerted cn the contact portion of the



exerted on the air cylinder 80 is determned fromthis
map, thereby making it possible for the table 31 to
exert the pressing force F(x) on the wafer 20. As
wi |l be understood fromthe relation between the 25
pressing force F(x) and the covered distance (x - x0)
shown in Fig. 5b, the pressing force F(x) exerted on
the wafer 20 increases when the €8vered di stance (x -
x0) is between zero and the radius r (0 <_x - x0 <

r), whilgdheo pLesshnond ones J2( W exer ted:98: thedth w with
wafer 20 1s decreased 30 when the covered di stance, Q}

- x0) i hétwESAt ALSFEMFUs* 1~ & Qe CPRR! PR U
(r x - x0 <ne2t) (seet&guptdont (i2) detkbamihed wiaythdtheéhe

pressi ncglg arce R(x) mbagl wsted fp Anke P ReCOnst@Mted in
0]

val ue e pressure %: | ess of the distance

(% - x(ﬁt%\ﬂé)r@edswafﬁ%r 35 46amsheEi Pi chify, twice the
accor di ngiite trheri aMent i oay; Zd’lﬁbr proessi 0y tioeceady Xhere the
of the table i.s_adjusted t0o r.emai ons

pressur eoveexrerdf%é %a %e%conta t lﬁoPtolto%gg fh%eﬁ% or equal to
waf er 20« aﬂ«aﬂ\f@tﬁheDchelﬁl@epmceﬁﬁe peonegds Wb dseVii .h the

t he COV§¥63¥§$ §%aQ€§e£Ked XQ%]HﬂkQC%@@SWHSE@ti@nls determined
N%xt |n ste 109, 1t determned

th
45t anceqx P67 TEGHEr St By dhe ¥ o FOS6 S0t etk eham, the
5 st ep dihdtsr @, gen thanothyer dizanet et Banibe. dewvgmeined that

the atﬁx{éismrllo%t Hgl . fere 20100 1@ty LAt ‘2'@ &ﬁ%e wafer 20,

wher e covered ance (x - x0) is not (?
t han oraﬁﬁukﬂeqﬁ§orﬁhehﬁl%&ﬁ&%ﬁ qﬁpetﬁelﬁréEeggh oFddy <
to st elipﬂé}fatelrﬁ’rﬁneﬂr peesem@ fepeat@dLol nphéhendas®e the mount

%efe i 45 deter "hnegﬂéop o“}% C%‘f%%‘jﬁméﬂa{}?ee dbcess is

x0) is Targ ertha er ‘D, on
hand, |Qndﬁﬂ1 béfdeﬁeﬁhﬁﬁedat¢ﬁﬁteﬁIﬂ@lﬁoﬁﬁ 48 Rakated so that

passed tihe pthely %99629 QEté&KédMﬁheEhgowaféﬁdZO and the mount
therefore th d|C|n is attac

d
pr edet er'fi'tfe rlésggﬁ ‘%’)]6}%%61% X P Eg é’\rqnan%f pheperiphery of
nmount ﬂﬁbfmqmne ﬁeamethe end portion 29, after which

ble process 4s th%@dﬁgy A£t§5b§Mt'1aQ1§7uEﬁﬁﬁl Uﬁfésé&é San be
rotated so that the |C|ng ape 3 22D ached on th

waf er 20¢Hii®d REefotRE Wie appr bPFi %%%Wg cutPe
of f al ang-dda mpetibphesyuef10 the mm@tcefséaﬁelaﬁentlon

Specifically, accerding to this invention, the pressing
force is adjusted so that the neighborhood of the end

25 portions 28, 29 of the wafer 20 may not be lccally
pressed. In the present invention, the surface pressure,
i.e. the pressure per unit area of the wafer is
substantially equal over the whole wafer. Due to the
foregoing, an unnecessary force from the roll 46 is not

30 exerted on the end portions 28, 2% and the outer
peripheral portion of the wafer 20, thereby making it
possible to further prevent cuts, cracks or internal
distortions from being generated.

further, according to the prior art in which the

35 pressing force is exerted using an air cylinder 80, the
movable table 31 and the air cylinder 80 may be pushed
back by the repulsive force of the roll 46. According to



20 In this way, a substantially equal pressure can be
exerted over the whole wafer 20 by the dicing tape
attachi ng apparatus 10 in the present invention.
Specifically, according to this invention, the
pressing force is adjusted so that the nei ghborhood
of the end 25 portions 28, 29 of the wafer 20 nay not
be locally pressed. In the present3invention, the
surface pressure, i.e. the pressure per unit area of

the waf @hel $nvskPstantiAldw:requak ngrofrE%éMgﬂﬂ%w jack 70
wafer. Due to the f'ore 0|ng§8an unnecessary

from t hBTPSPRt A6 1S T rEed! on"? h@eer?dlrp&rﬁ.laﬂgr 80
28, 29 &mdmt heingtrrshqehiaphebal tper teon ofvea Herwaf eren when

20, thereby ppking,dteg 3‘bb@n&?aié&tﬁﬁﬁnﬂﬂﬁy%th 46. 1In

cuts, cracks or interna istortions from beln
geher at 8dRCFUFPRRT, HECOE R £HSt RETHY i BiCkar (O |H¥events the
whi ch tb65135o@r@SSMﬂg1&ﬂkmﬂel$aBXérBEdeEmrn¥ﬁﬁ@ ahbnged when

cyllnder th t abl 1 and the air
cyllnder 38Chln§ the 31 %%gg y the repul sive force

of the roll 28, dm@rhﬁqw@bp@& zse fhengqventisogrranged midway
however ot hgeUs€a 0 3 tdve t3&r eWy] agm&)er paff,evemtrﬁst h@ange 85

ble table 3 d.th 80 b
PElhed BAEREES e Tuisih SosdEREFas BVEm Uhe Wierole 82 of
repul si weef etcecybinpneratsedof fonunferestti At Ume gxtension of

ot her m@ﬁgsro&h§3u§§ éﬁeiﬂ§%1ﬁﬁﬁe§%k§§g gﬁ%ﬂ%&ﬁyenﬁ§u%hethe rod
position_of the novable table 31 from being chang

when aftathFRgdt iedi dicvgheapeiat %Eeﬁ%§3F?HQ@“§ﬁo§é engages
the fl ange 8btés ﬁéffﬁﬁﬁﬂilﬁp@ﬁﬁyonoéftﬁhﬁrhn168$20f t he

aj yl i nder -80 1 g@ﬁg t r.
p%%lpheral p%?t?%% 0 the %%|§§§ Qtfg éfaﬁggﬁgﬁkﬁ é?

casi ng 8trangmeestkictidia Héregvénsion vid vHe gg the

to the mBXyAYAYBESOker ther el mlhust rébe ﬂ}c&eo&Sas in the

extends only to th int wh t he 85 en

Che o BrisE, t Prerghd etacon iR bller et RS B 398D gariat ion
case mheherehé e¢¢@mmmngcnpenattbﬁ @Berammﬁomﬁbth|ahr

the air cyhhader,fod ext ended 1ot 'a@ ndEd ghRorhees1ef taple 31

t he maxi mrum stroke thereof as in the prior art, the
| ar ge sFWBPﬁBlYe§¥§TdﬂEéFﬁﬁdtﬂﬁg PhratigH stroke durlng the

attaching process. According to this invention, on the
other hand, the fact that the extension of the rod 83 is
restricted by the flange 85 makes it possible to slide

25 the movable table 31 smoothly when attaching the dicing
tape 3, with the result that the dicing tape can be
attached in stable fashion. Specifically, according tc
this invention, it is apparent that the flange 85 is
arranged at a position where the sliding resistance and

30 the variation thereof when operating the air cylinder are
comparatively small.

Depending on the materiai used form the roll 46, the
grinding surface 22 of the wafer 20 and the upper surface
of the mount frame 36 are not necessarily flush with each

35 cther. In the case where the roll 46 is formed of rubber
liable to be deformed with comparative ease, for example,

the grinding surface 22 of the wafer 20 is desirably set



t hereof occurring during the operation of the air 20
cylinder makes it difficult to nove the novable table

31 snoothly fromthe position of maxi num stroke

during the attaching process. According to this

i nvention, on the other hand, the fact that the

extension of the rod 83 is restricted by the flange

85 nmakes it possible to slide 25 t#He—novable table 31

snoot hly when attaching the dicing tape 3, with the

resul t dih: t&@eIGWGkngh£@Q@u§dﬁmQ% satk-raebedr i thst@ble rrame

fashlo i cal accor di Ls_ipvent]on
L sar S5 fap T S s et g S o tape 2
p05|t|on¢mh¢Me thegbli df nghe esiigtdinge sanfla@e theand the height

vari atign fHaereot ~WagPRs oper &t 't‘h% bl@ndi EreMbi @Qeélsjﬂeaced from
conparatively small. Dependi ng the materi al

f8r m t FEPoIOthEE, PYhd P@W%%I&e@r fagkange of s e cribed above
mafer 20: andot hecupped surflacescople bifethpuntvémaien 36
are not nec I S agh .3 h
case where t EQPE%F g%g Ph%%rnegl%g rgggérgﬁ?lggT&kaﬁcrled
be def otiridd evfetth e shparatd veedgs &hergp fex afptleould ke
gri ndi ngheuhaea, 28yofthéhe swafereQ@ni shdesiktablyaisathe
% sli t5¥ 1 ower than the er urface g& tglorg)and

Irame ks 8onf|gura [ on ‘for aPFgcﬁrn %% d10|ng
t ape E3adMuthOPheth|gﬁtm@ﬂetﬂhﬁqymnn@mdgtharéégeWQQbQHﬁj
t he heh&%? art@hqt RecHppes swdace ohet hevapuntnfrane 36
di spl aced from5 each other by a predeterm ned

di stance as descri bed above 1is also included in the
scope of the invention. Although the invention has
been shown and described wth exenplary enbodi nents
thereof, it should be wunderstood, by those skilled in
the art, that the 10 foregoi ng and vari ous ot her
changes, om ssions and additions nay be nmade therein
and thereto without departing fromthe scope of the
invention. -25 CLAIMS 1. A dicing tape attaching
apparatus for attaching a dicing tape on a nount
frame and a wafer, conprising: a fixed table for
supporting the nount



5 frane; a novable table for supporting the wafer; a
hei ght adjusting neans for adjusting the height of
the novable table; and a dicing tape attachi ng nmeans
to nove in 10 parallel to the dicing tape attaching
surface of the wafer thereby to attach the dicing
tape on the nount frame and the wafer; wherein when
the dicing tape is attached on theé°nount frane and
the wafer the height adjusting 15 neans coincides the
hei ght of the dicing t ape attachtngIﬁgrface of the

waf er suppor he, nova the hei _
of the upper 3urfg % ;?Kiﬁgpﬁoﬁ%$a?$éﬂ% %%%B%??S&% attaching
the fixeddtighhe. t@pe Tire dirciung tfapseattdchiwgfer, comprising:

appaf atus according 20 Q¢ gi,md, f%eél%fbfﬂ%gh%ih%hhount
ustlng means is a screw jack. 3. The dicing tape

at achi ng28ppar atus according to claim1l or 2, 25
wherei n the dicing tape natta&dki ngbsar facesumiottheg the wafer;

vater i's formed by aripdingkhe back, suriags. ofor hhusting che

wafer. 4. The dicing tape attac ar at us
accordlﬁﬁlgFB ahytiypansfaidicaitip 1 ¢ ¢ t%n@ further
conprising a helght 30 detiect tapemeansch 0ig detLet ithgmove in

the hei ght he Cln t.ape . attachjng surface of the
Wa er Sgimook?{L 3468 Ve Checvabl epFa%F%a‘g?]h?%rs%%éce o°che
hei ght @faf?ﬁetnﬁp%by smfaetct@c@f thehdipgbumttfpams the mount

support ed.pn Lhe fhxethdabl e, wherein the hei ght

adj usti ng neans adj ust 35 the height of the novable

tabl e based on the heﬂ%ﬁF' Sﬁ@ Bﬁ%lﬂﬁc%Qﬁxaape 15 Steached
attachi pg sbefacenantiare thel heébghtfef thderaimber adjusting

syt face of | gh@oﬂyymegrﬁgeh%%ﬁet gd @a{et@fcﬁﬁ; el it aching

det ecti on neans . I Cl ng tape attach I Ng
appar at G¥TAEEBr df n'ghe t' ey SHRBOGECE| & n'ghel oy ek le table with
further teenpeighhp BN HaPer surface of the mount frame

suppcorted on the fixed table.
2. The dicing tape attaching apparatus according

20 to claim 1,

wherein the height adjusting means is a
screw jack.
3. The dicing tape attaching apparatus according
toe claim 1 or 2,

25 wherein the dicing tape attaching surface
of the wafer 1s formed by grinding the back surface of
the wafer.

4, The dicing tape attaching apparatus according
to any one of claims 1 to 3, further comprising a height

30 detection means for detecting the height of the dicing
tape attaching surface of the wafer supported on the
movable table and/or the height of the upper surface of
the mount frame supported on the fixed table,

wherein the height adjusting means adjusts

35 the height of the movable table bkased on the height of

the dicing tape attaching surface and/or the height of

the upper surface of the mount frame detected by the



means for inputting the thickness of the wafer, the 5
t hi ckness of the filmattached on the surface of the
waf er opposite to the dicing tape attachi ng surface
and/ or the thickness of the nmount frane, wherein the
hei ght adj usting neans adjusts the height of the
novabl e tabl e based on the thickness of 10 the wafer
and the filmand/or the thickness <f the nount franme
i nput through the input nmeans. 6. The dicing tape

at t achi g pppaf-alus iaacREGhHg to any one of clains 1

to 5, furth conprising: a pressing,neans for .
applying a g#essi 6 aigg?%rE%p%yﬂb g: PﬁgapngaFanﬁccordlng
t ape attachimgrsucffacéadohs 1 heo waf erusbpporbedronithean input

nmovabl e.d.abl & A9ahRSELEAg bl Ci NG LARS ALt @RRI NGrBRANS e
t hrough the dicing tape; di ci ng tape attachi ng neans

dPst ancel A1 A GHOnBARE $ 012 kb Qs (§Ct RBY ARSE afvbethe

cover edvdier 2 piclse tdi ebnght apeciatd aclpieng tmeahsnwhenr face

t he dicj a ' ' e m one end

of the %ﬁ,g%@ﬁ%e %é?gpbggsggﬁpﬂgégT%?%gqugg’attaching
surface of the wafervhangia WvdifiehtapreupFesgipgans adjusts

f]9r Cﬁ Statetirfg%gzﬁ Elﬁaﬁﬁeflﬁévéiﬁlhéi%l@@g@éQSShnghéoﬂﬁﬁ:kness of
t he nova table . using the covere st ance o

gﬁe diégﬁbvggﬁg.gFFaEH?nglﬂﬁégﬁjcﬁé?@@té lﬁ%n?ﬁ% of the mount
di ci ng ixgre arpachichgowelanshe dimtdneeasal-cul ati on

means in such a meangicihattdhe aﬂﬁé%ﬁi%ﬁea%bakggus according
contact(20|nt of the wafer to the d|0|%%63 taFe IS

kept substRt i4F Y conetARt * dut i trg THE oV ERBRE S HFI

the dicing tape attachipgeseans faaom doe epdlydnghe pressing
gther epnd of Jhe watery dhe T@leci%glt%et apeaaht AShiPrace of
apparatus according to claim6, 35 wherein the

pressi Ny ST SUBRCEFEY Y| HiRiSICVabhe Appapatdainst the

i ncl udidig: imcstteppektadapi g deanstopoule £nd aicihe tape;

air cylinder before the, stroke end - 27 hereof . .8

The dicing tape attacﬁi%bc%%%afgﬁhftgggggaﬁnﬁeans.dlStance
calculation means for detecting the distance covered by
20 the dicing tape attaching means when the dicing tape
attaching means is moved from one end ©f the wafer in
parallel to the dicing tape attaching surface of the
wafer; and
a movable table pressing force setting
25 means for setting the pressing force of the movable table
using the covered distance of tLhe dicing tape attaching
means detected by the dicing tape attaching means
distance calculation means in such a manner that the
pressure at the contact point of the wafer to the dicing
30 tape is kept substantially constant during the movement
of the dicing tape attaching means from one &nd to the
other end of the wafer.
7. The dicing tape attaching apparatus according
to claim &,
35 wherein the pressing means is an air
cylinder, the apparatus including a stopper adapted to
stop the rod of the air cylinder before the stroke end



to claim6 or 7, wherein the dicing tape attaching
nmeans is 5 aroll, and at least a part of the roll is
formed of a material not substantially defornmed when
the pressing force is applied by the pressing neans.
9. Adicing tape attaching nethod for attaching a
dicing tape on a nount frane and a wafer, conprising
the 10 steps of: supporting the-nddnt franme on a
fixed table; supporting the wafer on a novabl e table;
adj ust i Rget-Berhei ght of the novable table 15 in such
a manner that the, height, of .the chin . tape attach

n .
surface of tRe wal®F SUPPSr 68 oA the h%%éﬁﬁgwaﬁgﬁlégcordlng
coi nci dés wiehmt fecthel . ght of the upper surface of the

mount frame supported gp.the fhxed;table nehe s
dicing ta SALS attached on the mount féaﬁ%ﬁiné;thelng means 19

waf er; 92 d MV Hg ‘EaditcPngarapet attaciidg iseansted of a
par al | emhatortae witcingpdiape jat tachengrsad fuare: ahet Beessing

waf er t@8Eggyi£cé§g£ﬂ%£k%githéE§95£g €, 1 he rmount

frame and the wafer. 2 ICI'ng tape attaching

nmet hod accor @i ng & A1 g phEepleinE dHpricsi dgrt Retaching a
steps obicdefecipagport he rheinght rehe t ied d Gid@ L ap8mprising the
atd achi pg égrggpe of the wafer supported on the

novabl e” tabl e and/ or the hei ght of the upper surface

of the nount 30 frane Iwppotied ohe ttyeurfy ¥edmeabhea fixed

and adj ustieg the height of the novable table based

on the detected height of the dicing tape attachig%
surface and/ or the det®¥&PEITapPet Sutdidce %0F 2t REVABHRL table:
frane. 35 11. The di cianigutapegatiaddingumetthetle movable table

aogcor di ng &&bh‘%zﬂéﬂﬁ%rth%gzg QrﬂgﬁﬁFFQHp&%%iggcggﬁet§pe

steps of; inputting the i ckness ©of the wafer,
28 thi ekheds' i FHe 359 mitat backetrorruiRe r$6ef apethe movable

Opposi tealbe coincides with the height of the upper surface of
the mount frame supported on the fixed table when the
dicing tape is attached on the mount frame and the wafer;
and

moving a dicing tape attaching means in
parallel to the dicing tape attaching surface of the
wafer thereby to attach the dicing tape on the mount
frame and the wafer.

10. The dicing tape attaching method according to

claim 9, further comprising the steps of:

detecting the height of the dicing tape
attaching surface of the wafer supported on the movable
table and/or the height of the upper surface of the mount
frame supported on the fixed table; and

adjusting the height of the movable table
based on the detected height of the dicing tape attaching
surface and/cr the detected upper surface of the mount
frame.

11. The dicing tape attaching method according to

claim 9 or 10, further comprising the steps of:

inputting the thickness of the wafer, the




the dicing tape attaching surface and/or the thickness

of the nount frane; and adjusting the height of the

novabl e table 5 based on the input thickness of the

wafer and the film and/or the input thickness of the

nmount franme. 12. The dicing tape attachi ng nethod

according to any one of clains 9 to 11, further

conprising the steps of: 10 suppl¥%ng the dicing tape
between the dicing tape attaching surface of the

vaf er aﬂﬂlléhteeﬂ% WG hel &@qmatat:a.s@h%@ d‘f?etg}% bsxlr&a@let:b fosite to
tape supply,neans e novable ta

di ci ng Q?ape dViceFﬁba§g§ﬁ 89 %%r%?F )&ﬁq/o 85§Fﬁ§kness of
f orce ohbh® maABt Waradicgi agdt ape attachi ng surface of

the waf er supported ondecimyaphe fabhig against (bhgri1e table
dici ng tape attachlqgﬁ%neans hrough_t'he dici ng tape;
t

cal cul at? Ay 19 distBwee Eae'ék%%lswft Hée diadergapdpehe film
attach|mgdn@anshérumpwnnehendnaést@e el efount20 ramd.

setting the essifg ﬁﬁegg?érg%{géﬁﬂ%g me&%%h agé ging to

the covered di stance o ing tape ~ attac
means detect®t by A'drdi &i kg tap %ﬂﬁhﬁﬁNQQ@Prﬁﬁahg the steps
di st ancef cal cul ati on neans |n such a manner that 25

pressure at the cqn act waf er. ont o
tQp dicing tape is k%p%p 2?,a_ﬁClﬂ90%§P§nPegﬁ??% fFhe
the ti®ECi e Wing @gtﬁabenatﬁmﬁacrfg Orfeatrh@ woves ﬁn@nthe dicing
one endcafpd dther OlikQr meAfsoby theIMaf Rl tape supply means:

moving the movable table toward the dicing
tape attaching means so as to exert a pressing force onto
15 the dicing tape attaching surface of the wafer supported
on the movable table against the dicing tape attaching
means through the dicing tape;
calculating the distance covered by the
dicing tape attaching means from one end of the wafer;
20 and
setting the pressing force of the movable
table using the covered distance of the dicing tape
attaching means detected by the dicing tape attaching
means distance calculation means in such a manner that
25 the pressure at the contact point of the wafer onto the
dicing tape is kept substantially constant during the
time the dicing tape attaching means moves from one end
to the cther end of the wafer.



