2 8 MAR 2007 METHOD AND APPARATUS FOR JO NI NG ADHESI VE TAPE TO BACK FACE
OF SEM CONDUCTOR WAFER BACKGROUND OF THE I NVENTION 5 (1) Field of the

I nvention The present invention relates to a nmethod and an apparatus for
joining an adhesive tape to a back face of a sem conductor wafer & t@R 200/
wor ki ng the back face of the sem conductor wafer. 10 (2) Description of the
Rel ated Art Generally, a surface protective tape is prelimnarily joined to
a surface of a sem conductor wafer (hereinafter, sinply referred to as a

waf er) WHNETHOD BedEh SRBABGITEASIIOR PAINENG ADHEATVEr04BFsTCand (@rt  of
the surface protective tape, which protrudes froman outer circunference

of the 15 mefRrOFSEMICONIDAIONORW OEkERr peripheral edge of the wafer. The
waf er whose whole surface is protected with the surface protective tape is

turned upside down, a process of polishing a back face of the wafer is
performed on the back face of the wafer, which faces upward, and the wafer

is turnedm@f(%lg@)m}geég@ﬁwg TI@‘Nt and housed into a wafer cassette
wafl er

with the pattern surface directed upward. After that, the wafer to

whi ch ¢ he § <holishing process has been conpleted is
integr%leéﬂﬁfﬁ%dg??ﬁééﬁagﬁgﬁg by joining an adhesive tape for dicing to the

rogess of di t he waf er

back face of theI, wafer for a so-gql#e\c}ﬁdi cin C tci )
"nto chips. The RESGre b RGBS iehtta danasty BoP Al rdr" di cing 1 s
b the wal P B UREE Bapd Pele o3 teigiengBlct walts 5 DaCk Tace

working the back face of the semiconductor wafer.

10 (2) Description of the Related Art
Generally, a surface protective tape is preliminarily joined to a

surface of a semiconductor wafer (hereinafter, simply referred to as a wafer)
which has been subjected to a pattern forming process, and part of the
surface protective tape, which protrudes from an outer circumference of the

15 walfer 1s cut out along an outer peripheral edge of the wafer. The wafer
whose whole surface is protected with the surface protective tape is turned
upside down, a process of polishing a back face of the wafer is performed on
the back face of the wafer, which faces upward, and the wafer is turned back
by a wafer transport unit and housed into a wafer cassette with the wafer

20  pattern surface directed upward. After that, the wafer to which the wafer
back face polishing process has been completed is integrated with a ring
frame by joining an adhesive tape for dicing to the back face of the wafer for
a so-called dicing process of dicing the wafer into chips. The posture of the
wafer when the adhesive tape for dicing is joined to the back face of the

25 walfer is that, typically, the back face of the wafer is directed upward (see,



for exanple, JP-A10-189693 (1998)). At the tine of wafer nounting of
integrating a wafer and a ring frane, the wafer housed in the wafer
cassette is turned upside down. In JP-A 10-189693 (1998), a wafer is
turned upside down on the 5 outside of the adhesive tape joining appkiAaills
and nounted with the wafer back face directed upward on a wafer hol ding
table. An adhesive tape is joined to the wafer, and the wafer and the ring
frame are integrated with each other. In short, the back face of the wafer

i's direct gdr upnaipde aNR-A he-188dbe €1 988)) apAt itBe tBhOedwhdct AR RAGl: bace from
above, thereby integrating the 10 wafer and the ring franme. Those works

are done iiﬁté’gﬁé‘tﬁﬁ}a AR a0 d fink$rA8e BN fA:0ho &fddeint ineelh ¥ fdiS@iskbRe

limted space of e clean room "Consequently, for exanple, in order to

automat e nOYRELNE0L 2 [}Q@iﬁr onto a wafer holding nenber, joining of an
adhesi ve tape, anHBt']he I Ke, a wafer turning 15 nmechani sm has to be nounted

th t disCl 0584, 10- . waf
Cur ni mg- mochani S 21 RO PRt O %haaa 0 4k tuiprd TRk BR R e i ze
f th .t ingly. i djt. _b difficult to
ot 1 cot Puorg e RBSH oo Rl e TRE DN bl P BRI el b ety

f bj t Q. back, f i ndi d, 20 d th
o enso Gk P R M LB B0 %0l Mt i g
of the wafer at the time of transport geﬁon;es nst abl e. and prabl e such
that the WIPEF tAEBESVHTTI AR BNAPEr” £ APAGIMFIR MM AT HECREIEA Wifnot  be

transported and hel ci wi.th high precisign occur. 25 SUMVARY OF THE | NVENTI ON
2 2 0 vAReeglpther. In short, the back face of the wafer is directed upward and the

adhesive tape 1s joined to the back face from above, thereby integrating the
10 wafer and the ring frame.

Those works are done in a clean room and it is necessary to
effectively use the limited space of the clean room. Consequently, for
example, in order to automate mounting of a wafer onto a wafer holding
member, joining of an adhesive tape, and the like, a wafer turning

15 mechanism has to be mounted on the apparatus disclosed in JP-A 10-183693
(1998). When the wafer turning mechanism or the like is added as an
additional function, the size of the apparatus accordingly increases and it
becomes difficult to effectively use the limited space of the clean room.

The rigidity of a wafer subjected to back face grinding decreases and,

20 due to the influence of the pattern surface, a warp occurs. Due to the warp,
holding of the wafer at the time of transport becomes unstable and problems
such that the wafer drops during a wafer turning work and the wafer cannot

be transported and held with high precision occur.

25 SUMMARY OF THE INVENTION



The present invention is made in view of the above circunstances and its
.0object is to provide a nethod and an apparatus capable of joining an
adhesive tape to a back face of a wafer from bel ow wi thout turning the
waf er upside down so that the adhesive tape can be safely and reliably
joined to 5 the back face of the wafer on which a process of workj ggw{ry@[;/
back face of the wafer has been conpleted while effectively using t
limted space of a clean roomor the like. In order to achieve the above

obj ect, the presgpt p&@é’é?ﬁhh@@nﬁ%k@)‘@adéﬂﬁvww J}Me%o%@%hﬂﬂﬁ%h@@s 10 A
met hod for joining an adhesive tape to a back tace of sem conduct or

waf er _af t o, @ RIAFRSSaY g‘ﬁ@{q‘ﬁ'er%g}:fe'ﬂﬁo({?%ﬁﬁ Jl‘?ﬁgpglat.tug%a SE1U H9BAaL o warer,

t he net hod conprising t ste dem conduct or

state V\herfd}?cdc%@ec?a dQ%a?k fR%S&f%%gglc g%@%&e Hote JLERGL Hmeu@\‘i’?eﬁd and

j oi ni ng t he adhesi ape ace of e sem conduct or Waf er

o PP Oy A T 0% i U TR té‘a%ﬁf%ﬁem SR s Ve
unnece,ssa wafer upsi.de down and th si,ve tape can

1 of nedow (HERXHER GF He WS oL BOHER of Dhe S5 KP B8 LB dUcHh R e Oi\fa#é% n
t he case of 20 an appar S, capabl e of aut seri

pr ocesses Wil ﬁ%bﬁ%%ﬁpﬁﬁeg s e er e et el qugswsaq 2 fleanor a
protective tape fromthe surface of the wafer, it is unnecessary.to nount
a waf er tdPATNEF e hlAi sm Therefore, the size of the appar at us does not
increase and the linited Sﬁace of the clean roomcan be effectively used.

25 I n the net hodra@est dp aghiayetthe ghovsahiedtniienpiesant ilenditiesmpdoxape 3
the following configuration:

10 A method for joining an adhesive tape to a back face of a
semiconductor wafer after a process of working the back face of the
semiconductor wafer, the method comprising the step of:

holding the semiconductor wafer in a state where a face having a
pattern formed thereon is directed upward, and joining the adhesive tape to

15  the back face of the semiconductor wafer from below.

According to the method of the present invention, an adhesive tape
is joined to a back face of a wafer from below, so that it is unnecessary to
turn f;he wafer upside down and the adhesive tape can be joined without
changing the posture of the wafer. Consequently, even in the case of using

20  an apparatus capable of automating a series of processes from joining of an
adhesive tape for dicing to separation of a protective tape from the surface of
the wafer, it is unnecessary to mount a wafer turning mechanism.

Therefore, the size of the apparatus does not increase and the limited space
of the clean room can be effectively used.

25 In the method according to the present invention, the adhesive tape



2 8 MAR 2007 is joined to a ring frane in advance, and the sem conductor
wafer is joined to the adhesive tape. According to this nmethod, since the
adhesive tape is joined to the ring frame in advance, the wafer ahtiMARG))/
ring frame can be integrated with 5 reliability. In the nmethod according
to the present invention, either the ring franme or the sem conductor wafer
faces the other in an inclined posture, and the adhesive tape is gradually
joined froman end of the sem conductor wafer. 10 Herein, the ring frane

i s di sposed ;bglcemotDe; %ﬁ%ﬁ&&%nd@?gﬁﬁzthe%gﬁﬁ&?d@cqgg?Ja‘f :lsajBﬁl&Py be

gradually joined fromthe end of the sem conductor wa 1€ nmoving the

ring fra uped s esh , ina step of noving the ring frane upward, a
j 0i ni ng roOI er nayesr%k”% a non-adhesion face of the adhesive tape while

pressing the nonsadhaslon, fiace.dsAG6REha0 HRLNI 5L hadeatigadnesi ve

tape is graduall'y jorn he war er, ¢ e adhesi ve
tape can be _prevent.ed from bgin oined to the wafer jin.a haphazard way.
atho t AR i A PRI Aeen Gh Wb RoldFalE G b iReaiReRiRithe
adhesi ye tﬁﬁépalnd the wafer can be suppressed. The adhesive tape can be

j oi ned®wi tHGGC ™ ¥avi ng air bubbles 20 between the adhesive tape and the

opl oys The Tl [EhIMIGREBHT EiPAIERto I REpAPaEREITIG [ IGeinadnesi ve
tape to a back face of a sem conductor wafer_ after a process of working
the back fEEEeSE thgsemisondnsionntier Srcapdherothena apiarkined resimrei andg:
the adhesive tape is gradually joined from an end of the semiconductor
wafer.
10 Herein, the ring frame is disposed below the semiconductor wafer,
and the adhesive tape may be gradually joined from the end of the
semiconductor wafer while moving the ring frame upward. Further, in a
step of moving the ring frame upward, a joining roller may roll on a
non-adhesion face of the adhesive tape while pressing the non-adhesion face.
15 According to this method, the adhesive tape is gradually joined from
the end of the wafer, so that the adhesive tape can be prevented from being
joined to the wafer in a haphazard way. At the time of joining the adhesive
tape, capture of air between the adhesive tape and the wafer can be
suppressed. The adhesive tape can be joined without leaving air bubbles
20  between the adhesive tape and the wafer.
In order to achieve the above object, the present invention also
employs the following configuration:
An apparatus for joining an adhesive tape to a back face of a
semiconductor wafer after a process of working the back face of the

256  semiconductor wafer, the apparatus comprising:



4 2 8 MAR 200% a hol di ng nenber for holding the sem conductor wafer; an
armfor holding the sem conductor wafer held by the holding nenber so as
to face a ring frame on which an adhesive tape is joined in advapce; and 5
a j oi ni ng mechani smfor joining the adhesive tape joined to the r#RAdARIEEHMe
from bel ow the sem conduct or wafer, wherein the hol ding nenber is provided
with a nmechanismfor preventing the sem conductor wafer from dropping. The
apparatus according to the present invention can performa 10 series of

processes of joinhpiaR ACHERL Y6 LAl ?né@h@spﬁ%%rfcﬁﬁ@m%]@?er‘!"af er so as to

be subjected to a dicing process and 1htegrating the water with a ring

frame by itsell afben Hign6aTs ShuBhki00:hEbACk hostealshe var er.

Since it is unnecessary to turn S ncrease 1°’n size of

t he apparat ltself. | ppLr. ed and the |inmted. s .Of . l.ean room
or the " 1etpiiber e Bep AOBRETRG 2 1 S ERAPARRE S20Belife o o he
present i nrﬁvdenti on referably, the drop preventing nmechani sm has an

i ndepende YA %ﬁgsystem Specifically, when the drop preventing
mechani.sm has an independent driving.system for.exanple, even.in the case
Where Home 20" tHSRBIE DECHRaih lond o Asiai & Gt opHe Gopa Hids, ¢ he
waf er can Jbe el d wi.t hout being dropped., Preferably, the joining nechani sm
is a ringFRBedremRrhslay #@&%C@ ugter Wafor igheRsar d/ downwar d t he ar m whi ch
hol ds the ring frane. Mire preferably, the_ joining mechanismfurther

i ncl udes a joi nithﬁ hoddmey mgmplas 1s provided with a mechanism for preventing

the semiconductor wafer from dropping.
The apparatus according to the present invention can perform a
10 series of processes of joining an adhesive tape to a back face of a wafer so as
to be subjected to a dicing process and integrating the wafer with a ring
frame by itself after the process of working the back face of the wafer.
Since it is unnecessary to turn the wafer upside down, increase in size of the
apparatus itself is suppressed and the limited space of a clean room or the
15  like can be effectively used.
In the apparatus according to the present invention, preferably, the
drop preventing mechanism has an independent driving system,
Specifically, when the drop preventing mechanism has an
independent driving system, for example, even in the case where some
20 trouble occurs in the other mechanism of the apparatus, the wafer can be
held without being dropped.
Preferably, the joining mechanism is a ring frame lifting mechanism
for moving upward/downward the arm which holds the ring frame. More
preferably, the joining mechanism further includes a joining roller which

25  rolls while pressing a non-adhesion face of the adhesive tape joined to the

jo4



25 rolls while pressing a non-adhesion face of the adhesive tape joined to
the 5 2 8 MAR 2007 ring frane. Wth this configuration, joining of an
adhesive tape to a back face of a wafer and integration with a erﬁMN{ﬂﬂF
as a subsequent process can be perforned by a single apparatus w™tho
turning the wafer upside dowmn 5 after the process of working the back face,
so that increase in size of the apparatus can be suppressed. Consequently,
the cl ean room can be effectively used. BRI EF DESCRI PTI ON OF THE DRAW NGS
Rﬂﬁg_of illustrating the invention, there are shown in the

0

10 For the;pur:
drawi ngs sever al rms which are presently preferred, it being understood,

however, that ”Wiﬂ'}%négﬁgtcbxgﬁghﬁalt‘?@é jgirg%@%hfa&ﬂb%i&é? |6 ALhangegrat and

instrunentalities s C perspective view show ng a
mai n part _of 15, 14 for J.Qinin n .a ive ) ck face
of a seniébW&%%t%?élmagg%ﬁéﬁgﬁFgﬁﬂégggi‘%8%%#%§£§$“Fﬁ%%§$§8%¥‘%Pgi*2 is a
schemati c di agra how.ng, an exanpl e .of dro reventing nmechani smof the
appar at us BSEEPINEY Por iRl Hrauants Pribunl oiningFhe walpr ts il doiih
illustrati met hod for jaqi.ni n esive.tape 20 for dicing to a back
face of  AaRE e o wirhiBedtetEnAre. PoheReSerased eektisa t or

j oi ning an adhesi ve ape to a hack face of  a f:!e i, conduct or fer according
to the pr&dPRTalynAhpe SHPPYESBESCRIOPTE ORIy T E&WEFE@%RE[@ | MENTS

effectively used.

BRIEF DESCRIPTION OF THE DRAWINGS
10 For the purpose of illustrating the invention, there are shown in the
drawings several forms which are presently preferred, it being understood,
however, that the invention is not limited to the precise arrangement and
instrumentalities shown.
Fig. 1 is a schematic perspective view showing a main part of an
15  apparatus for joining an adhesive tape to a back face of a semiconductor
wafer according to the present invention;
Fig. 2 is a schematic diagram showing an example of a drop
preventing mechanism of the apparatus according to the present invention;
Fig. 3 is a diagram illustrating a method for joining an adhesive tape
20  for dicing to a back face of a wafer; and
Fig. 4 is a flowchart for describing a method for joining an adhesive
tape to a back face of a semiconductor wafer according to the present

invention.

25  DESCRIPTION OF THE PREFERRED EMBODIMENTS

6



6 2 8 MAR 2007 An enbodi nent of the present invention will be described
below with reference to the drawings. Fig. 1 is a schematic perspective
view showing a main part of an adhesive tape joining apparatus aCFQ’[Vﬁ!\RQ@]T
to the enbodi nent of the present 5 invention. As shown in Fig. 1, an
adhesive tape joining apparatus 1 according to this enbodinent conprises:
a wafer supply unit 2 in which a cassette housing a stack of plural

sem conductor wafers (hereinafter, sinply referred to as wafers) Wwhich

have been subj eCAﬁ%xﬁ@ocﬁnRﬁftK)ffthﬁ)é&‘%{&iiﬂ%ﬁﬁ@ﬁ%ﬂ l%édé&rhﬂilﬂﬁélbwa waf er
endabl e

transport nechani sm 3 having a e and sw ngab robot arm a wafer

pressi ng r@&ﬂ%@f@%}q@e&@th&‘&%ﬁx@ﬂé’g a warped wafer W to be flat; an
al i gnnent stage or aligning the wafer W an ultraviolet ray irradiating

uni i 6 for irvadialyng A qutiace, patestl ve.d spe il b A liiay gl et ray; a

waf er chuck tabl'e®7 "as a ng* e or suc - Ing the wafer W
aring frang su unit. 9 in which ring. franes 8, are |loaded: a ring frame
Cr ansport MR lheiBibaE phailher prigting e Hngpp e 800 s Bihghe

adhesi ve taﬁe €ugply unit 12 for supplying an adhesive tape 11 for dicing;
a di ci ig dBKERYYR tape joining unit 13 for joining the adhesive tape 11

for dicing;, a di cigg adhesive_tape cutting unit 14 for 20 cutting.the
adhesi ve tape 1 ORAPAGE- é,%ﬁl@ﬂﬁ@%{@ﬁé@iﬂo@nﬂ%@%m@@t%ﬁ@coa‘ %8 15 for

col l ecti 23 a cut-out unnecessary dici ng adhesive tape;_ a_ring frane _
lifting nderBH Smbediment aomprgeapwaied? emdsrenit Ban whtrly 2 saesedte o whi ch
t he adhesive tape 11 for dicing is joined; a wafer nounting nmechanism 17
for joini Mgushee aatack W pbirehscmdtmasiugton wpters {hexpingiter, rgmply referred
to as wafers) W which have been subjected to a back face working process is
10  loaded; a wafer transport mechanism 3 having a bendable and swingable
robot arm; a wafer pressing mechanism 4 for correcting a warped wafer W
to be flat; an alignment stage 5 for aligning the wafer W; an ultraviolet ray
irradiating unit 6 for irradiating a surface protective tape with an
ultraviolet ray; a wafer chuck table 7 as a holding member for
15  suction-holding the wafer W; a ring frame supply unit 9 in which ring
frames 8 are loaded; a ring frame transport mechanism 10 for transferring
the ring frame 8: a dicing adhesive tape supply unit 12 for supplying an
adhesive tape 11 for dicing; a dicing adhesive tape joining unit 13 for joining
the adhesive tape 11 for dicing; a dicing adhesive tape cutting unit 14 for
20 cutting the adhesive tape 11 for dicing; a dicing adhesive tape collecting unit
15 for collecting a cut-out unnecessary dicing adhesive tape; a ring frame
lifting mechanism 16 for moving upward/downward the ring frame 8 to
which the adhesive tape 11 for dicing is joined; a wafer mounting
mechanism 17 for joining the wafer W to the adhesive tape 11 for dicing

25 joined to the ring frame 8; a ring frame transport mechanism 18 for



25 joined to the ring frane 8; a ring franme transport nechanism 18 for 7 2
6 MAR 2007 transferring a ring frame used for wafer nounting; a separation
table 19 for suction-holding the ring frane as a conponent of a r @
apparatus; an adhesive tape joining unit 22 for joining a separa on t %
21 to the wafer W integrated with the ring frame 8 by wafer nounting on
the separation table 5 19; a separation tape separating unit 23 for
separating the joined separation tape 21 together with a surface

protecti V%léﬁ@i%lﬁgg 2911&1%%?&%' &G 1R 1Rl &1%' ‘liltllflT!i?zaSg\%ﬂmj @ﬂ)nuﬂglbtlgﬁﬁ%‘&par at ed

separation tape aring franme OUSI ng nechnani s OUSI ng the ring

frame; an i [ e r

hous| ng-t R R AL B Pine bt R cburiohP o8 sBlb el SPRRRLAS 28

provi ded d reventi.n ank sm A for. .. ven rwaf er
v om beriitaftseisah BRRLEN: 1&%22%%& Pl el FEFS %tﬁéhg&”?]h waf or s
Win a horjzon ure with th faces on whi hthe vetape
20 1s” j othlgsaieLel @a%%%m e S PR TROTHENg 8P PeAebar Rk Laptent
proper_15 intervals .into a cassette. Th assette i s | oaded onto a cassette
Stand. 51 n L% REPARGHPR 4RES SEPRELIHH§ntingd | Ggepé'ﬂﬁ‘flpﬁrt:“? 1048 39PREAHPRNes 8
on which the wafers Wsubjected to the protective tape separati ng%i)rocess
are nount dare ldopaherBihangursoe sactietize tapg 20r akare seldetting wail

mai ntai ni ng pro intervals in the vertical direction, and the ring frane
cassette |@rWé1a5@@ whthe sepatated saparatien tapmid rimEdrampdiowmng of the waf er
transport nechanism3 is novable in the horizontal direction and

swi ngabl e memlagags Theoreduwringthe omg freamefard a sigpipmmeelltmeiusiippl i es

the wafer Wonto the alignnent stage 5.
26 in which the cassette for housing the stack of used ring frames. The

10  wafer chuck table 7 is provided with a drop preventing mechanism A for
preventing the held wafer W from being dropped.

The wafer supply unit 2 inserts and houses the wafers Win a
horizontal posture with their surfaces on which the protective tape 20 is
joined directed upward and stacked in the vertical direction at proper

15  intervals into a cassefte. The cassette is loaded onto a cassette stand. In
the ring frame collecting unit 26, similarly, the ring frames 8 on which the
wafers W subjected to the protective tape separating process are mounted
are inserted and housed in a ring frame cassette while maintaining proper
intervals in the vertical direction, and the ring frame cassette is loaded onto

20  the cassette stand.

The robot arm of the wafer transport mechanism 3 is movable in the
horizontal direction and swingable, unloads the wafer W from the wafer
supply unit 2 and supplies the wafer W onto the alignment stage 5

The wafer pressing mechanism 4 presses the wafer W from the

25 surface side in the case where the wafer W supplied onto the alignment



The wafer pressing nmechanism 4 presses the wafer Wfromthe 25 surface
side in the case where the wafer Wsupplied onto the alignnent SZE»@ ZAR
2007 stage 5 cannot be suction-held by vacuum due to a warp. The E &
wafer Wis corrected to be flat and is suction-held on the alignnent stage
5. The alignnent stage 5 aligns the wafer Wn the basis of detection of
orientation flatness, a notch and the Iike of the wafer W In the case
where 5 the surface protective tape 20 joined to the surface of the wafer W

s an | Ul LAl 8l B0 pdese, L ARG AT AN Blsh 3R Ale.am ted from

an ultravio Irradiating unit di sposed abo gnnent stage 5.
By ultrayj tord:Lradiat i or J.0i 40 f_thesurface: LV, ape 20
decr eases&%%‘%tv}lé Cglgggﬁéa(fpdolﬁéo tta‘r111ed '§ ur%TCgﬂc(:ne1 %erq%toglc{h%vghglé%tgﬁgéta\‘/% £E(’:‘h will
be 10 descri bed J,atey. can be easily. perfornmed. .After, that., t.he wafer W
Cortected to be TIatIFSTErYmenes peliens e weter of o theeDarih ShACHLLSE e 5 1o
the wafer chuck table 7 as a holdin nber. . 1n the wafer, chuck table 7,
2o shown IFGACHOB. ety s piGh ohd jbF Dot the v g Mhg bt SR WHR S { ace
30 forrsuq ing the wafer Won which the 15 surfacg_prot ctj.ye tape 20 is
j oi ned® THECHKBFECePLOME st ciuBed i the sedare ot Hew Waler YoifneRted to an
air blower 33 via a pressure gauge 32. The air blower 33 or the |like
suct i on- haterevielet-gariae adhssivniane Wonvidet viysearccemtited am a2 connect ed
to the pressure gage 32 so that the wafer Wdoes not drop. The drop
prevent i nglirashdat sny Ariadidons tnikdispossd aheveathe plipnmen2Gtag: omini cat ed
with the wafer chuck table 7, the controller 34, the pressure gauge 32,
and the | wkgavidet headragpopribedatiing offtbhanifeoe Ardtectivhdhde ¥ t he wafer W
so as not to drop, a Bernoulli's chuck for holding the
decreases, so that separation of the surface protective tape 20 which will be
10  described later can be easily performed.
After that, the wafer W corrected to be flat is transferred as it 1s
from the alignment stage 5 to the wafer chuck table 7 as a holding member.
In the wafer chuck table 7, as shown in Fig. 2, a plurality of holes 31
are formed in a suction surface 30 for sucking the wafer W on which the
15  surface protective tape 20 is joined. The holes 31 are communicated with
each other and connected to an air blower 33 via a pressure gauge 32. The
air blower 33 or the like suction-holds the wafer W by on/off control of a
controller 34 connected to the pressure gage 32 so that the wafer W does not
drop. The drop preventing mechanism A is constructed by the air blower
20 83 communicated with the wafer chuck table 7, the controller 34, the
pressure gauge 32, and the like. As the drop preventing mechanism A for
holding the wafer W so as not to drop, a Bernoulli’s chuck for holding the
wafer W by generating negative pressure between the suction surface 30

and the wafer W by ejector effect can be also used. The drop preventing

25  mechanism A has an electric system independent of the other driving



waf er Wby generating negative pressure between the suction surface 30 and
the wafer Wby ejector effect can be also used. The drop preventing 25
mechani sm A has an el ectric systemindependent of the other drivi Zﬁ ;ﬁzﬁmo
MAR 2007 systens of the apparatus. Consequently, for exanple, M

case where sone trouble such as bl ackout occurs in the electric system on
the apparatus side, the controller 34, the air blower 33 and the |ike
operate w thout being influenced by the blackout and the wafer Wdoes not

drop 5 eveRsddmkRerhi BBpafaRier 98NGYq u@ﬁtl?%?%kgﬁﬂ)lé‘b@%% ir1R0.d4R the case
where the wafer Wi's sucked and transport’ed in a state where the | ower

part of tReyonalGhe Wdidhib & ha%l?ﬁcl?gutt&%ui‘\@fﬁfh [‘llgéy%ﬁi"éﬁ%ﬁg by the

drop preventlng mechani sm errlng again to e rlng frame

supply. unla AJ%I Q?L'Ilssg%iet ﬂ?e 0&191,101[1919%!1 1? lﬁ&%ﬂg S%r'a%dd { ﬁk@r ?r el m ned

di rection t'0 a wagoh d mefiner ansport
?ﬁé“ﬁ?é?ﬂ"ﬁib ﬁv%”gtli by e faes o e d %%2@5%5 PRI o

15 di o ng Naned ek dge eﬁw'léﬁa%‘écﬁﬁié" SRR A
et Pyt iy ol e A L B0 AL g o
unit 13 joins the adhesive tape 11 for dicing to the rlng frame 8, and t he

di ci ng adiespy &Y aapeee dren ﬁét%WtanMngéaﬂ%eY%t%ﬂomééhQ/ I'qkpe 11 for
dicing on the ring frane 8. The dicing adhesive tape collecting unit 15

col | ects PHeverfingmedhsydedssary adhesi ve
Referring again to Fig. 1, the ring frame supply unit 9 houses the
10 ring frame 8 positioned in a predetermined direction into a wagon in a
stacked manner. The ring frame transport mechanism 18 suction-holds the
ring frame 8 by vacuum and transfers it.
The dicing adhesive tape supply unit 12 leads the adhesive tape 11
for dicing from an original roll so as to pass below the ring frame 8 to the
15  dicing adhesive tape joining unit 13 and the dicing adhesive tape collecting
unit 15. The adhesive tape 11 for dicing which is wider than the diameter
of the ring frame 8 is used.
The dicing adhesive tape joining unit 13 joins the adhesive tape 11
for dicing to the ring frame 8, and the dicing adhesive tape cutting unit 14
20 cuts the adhesive tape 11 for dicing on the ring frame 8. The dicing
adhesive tape collecting unit 15 collects the cut-out unnecessary adhesive
tape 11 for dicing.
The ring frame lifting mechanism 16 as a component of a joining
mechanism for joining the adhesive tape 11 for dicing joined to the ring

25 frame 8 to the wafer W moves the ring frame 8 to which the adhesive tape
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tape 11 for dicing. The ring franme lifting nmechanism 16 as a conponent of a
joining mnmechanismfor joining the adhesive tape 11 for dicing joined to
the ring 25 frame 8 to the wafer Wnoves the ring frane 8 to % ?37
adhesive tape 10 2 8 MAR 2007 11 for dicing is joined in the vertica
direction. The ring frame |ifting nechanism 16 perforns wafer nounting for
nmovi ng upward the ring frame 8 to which the adhesive tape 11 for dicing is
joined from bel ow the back face of the wafer Wto join the wafer Wand the

adhesi ve tapg, I for 13%19106%1 t@fe%t&al 2irbPSof ] NMYLE rl*?l'i@ fl%llﬁ@?l@tlﬁ%,’ her,
thereby integrating the wafer Wand the ring frame 8. At this tine, as

shown in Frg?hfﬁusgg ge?ﬁ &Lﬁ}gf& Iln?uﬂf gl&qu%OJlﬂglli}ng(l}aetH@Iﬁé ffea state

where its t si I ncl1ne ownwar ative tOt e wafer W

Consequentd v, . o) 09,y QP{Sﬁ? ol 'dpc@g,ég o b0 AR ler Wiide, Cha

is, from be W ting nec anlsm
?‘r’ﬁﬁsgxeekﬁ’%ﬁ fr»fg '85'\% AEs o oo e RBCE I8P dlSy AR hé‘hi'm”i‘?n
so as fo padkeding g esaé%a%ﬁlagﬁthﬁ%lw teer C'aﬁaégﬁl%@éq%’sbﬁaff%f e"‘(ﬂvl\g g
Fher ebet wiBRECHhe A ﬁ%s'ft?réﬁgéé?‘%ﬁ%@é“d% Pliondin SArLatwgct ioRPRERG: by vacuum
and transfers the ring frame 8 integrated with.the wafer VVjOIned to the

adhesi ve fap@sithersp ea.‘&lﬁga starte veleayarist lafhsidats slighlmneinsdand hol ds

thereon the ring frane 8 20 to which the adhesive tape 11 for dicing is
j oi ned, aslosHovnrd relgtiye te the wafer W.  Consequently, by moving upward the

ring frame 8 to the wafer W side, that is, from below the wafer W by the ring
10 frame lifting mechanism 16, the adhesive tape 11 for dicing joined to the
ring frame 8 is gradually joined from an end of the wafer W. Therefore, as
the ring frame lifting mechanism 16 moves upwaxrd, the adhesive tape 11 for
dicing is joined to the wafer W so as to push air bubbles away, so that the
adhesive tape 11 for dicing and the wafer W can be integrated without
15  leaving air bubbles therebetween.

The ring frame transport mechanism 18 suction-holds by vacuum
and transfers the ring frame 8 integrated with the wafer W joined to the
adhesive tape 11 for dicing.

The separation table 19 mounts and holds thereon the ring frame 8

20  to which the adhesive tape 11 for dicing is joined, as shown in Ifig. 1,
suction-holds by vacuum the ring frame 8 as shown in Fig. 1, and joins the
separation tape 21 to the surface protective tape 20 on the wafer W by the
separation tape joining unit 22. The tape separating unit 22 integrally
separates the joined separation tape 21 and the surface protective tape 20.

25  The tape collecting unit 24 collects the separated separation tape 21. At

i1



suction-holds by vacuumthe ring frame 8 as showmn in Fig. 1, and joins the
separation tape 21 to the surface protective tape 20 on the wafer. Wby the
separation tape joining unit 22. The tape separating unit 22 intéb@Mﬁg9%7
separates the joined separation tape 21 and the surface protective tape 20.
25 The tape collecting unit 24 collects the separated separation tape 21.
At 1.1 2 8 MAR 2007 the tinme of separating the surface protective tape
20, it is also possible to warmthe ring frane 8 by a heater or the |ike

(not s homlegﬂlql\éi cqes%gia?aﬁing a‘lcgg %glgfa%teipﬁgt%c?ﬁjgecpg)g r%)? if RC11LD tp@ésﬁﬁﬁe&)ar ation

of the surtface protective ousi ng nmechani sm 25

uct | on-hdl. s QY NARUYILANG, B LANSEEER DAL, LEATD S laqR sopke T or

housing to e rIng frane co uni asi ¢ process of the
adhesi ve tape_ jQinin hod acgcarding to ap.enbodi ment .of .the pregsent
vent ] on “WRCHOHE g Fhaf st B ieP T Sy B U RESRET PhoBer by L B0 i o
4. 10 First, the,robot armof the wafer transport nmechanism 3
Sucti on- hol ds { HEAh B2 BPURRIR RIS, 7E SEEGH AOHITCh X HaRei | s
formed_directe ugmard ffOﬁ]the cassett f the wafer supply qgét 2 and
transf Br s WENYRTD thh &g irgmefito sraperesiop foagg o theping fen@e Otlarengs t he
wafer Wis checked (step S2). Wen the flatness of the wafer Wis poor and
15 the sudkeb2§tate is bad due to-a warp or the like, the wafer Wis
corrected to be flat by the wafer pressing nmechanism4 (step S9). The
wafer Wis suctlVoxl hehabi¢ predees obrheatdbesise dape idninhmashsi acefrdddg ect i on
of orientation flatness, a notch and the like of the wafer W the wafer W
i s al i gnedo aaf tbodithan} of the heeseas envirgien whth she fackegprdiecwilldet ape 20
joined to the wafer W
described with reference to Fig. 4.
10 Hirst, the robot arm of the wafer transport mechanism 3
suction-holds the housed wafer W with its surface on which a pattern is
formed directed upward from the cassette of the wafer supply unit 2 and
transfers it onto the alignment stage 5 (step S1). The sucked state of the
wafer W is checked (step 82). When the flatness of the wafer W is poor and
15  the sucked state is bad due to a warp or the like, the wafer W is corrected to
be flat by the wafer pressing mechanism 4 {step S9). The wafer W is
suction-held in the corrected state. On the basis of detection of orientation
flatness, a notch and the like of the wafer W, the wafer W is aligned. After
that, in the case where the surface protective tape 20 joined to the wafer W
20 1s of the ultraviolet curing type, ultraviolet ray irradiating process 1s
performed on the alignment stage 5 (step S3).
The alignment stage 5 moves below the wafer chuck table 7 and
transfers the aligned wafer W onto the wafer chuck table 7 while holding

the flat state (steps S4 and S5).

25 On the other hand, the stacked ring frames 8 are suction-held one by
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20 is of the ultraviolet curing type, ultraviolet ray irradiating process
is perfornmed on the alignnment stage 5 (step S3). The alignnent stage 5
moves bel ow the wafer chuck table 7 and transfers the aligned wafgg MARayio
the wafer chuck table 7 while holding the flat state (steps S4 and S5). 25
On the other hand, the stacked ring franes 8 are suction-held one by 12 2
0 MAR 2007 one fromthe top of the ring franme supply unit 9 and
transferred to the joining position of the adhesive tape 11 for dicing
(step S10)enclhenatifesdyef thapEntrd e Giplnanitso podnednafedredafd gre t hat, cut
on the ring frame 8. The cut-out unnecessary adhesive tape 11 for dicing

is wound jBindRg 1ﬁ1&h@oftmaah@ﬁee%ap@1Mb§ﬂlcm§(@db$10le tape 11 for
dicing is 10| ne manuf actured (step S11). Subsequently, the ring frane

8 to which the aﬂb@ﬁﬁﬁ@sz&@ﬁﬁpé@ﬂf@f diﬁh?'l@ﬂ)lh@d beldnadet $hADRE opr d from
bel ow the wafer Wby the ring frame ting nechani sm 16. Since the ring

frame 8 | sidhapased 1 a0la0,Lbe: WBhEL 10 hReAvPIsHUNE 151 AL ¥s LiBghined

relative t he wafer sive t or dicing Is Joined from an

end of st he, yalgr Was, kg, L kg {ATELSD IBVSSye HINAY fod fcSHER jflRrer .t he

waf er |ngo inte gralng and rlng

performed (ste .. 7 Ahe T frame nmounted on the wafer vm'II be referred
to as a ﬁpgﬁa@geﬁﬂe@tigsﬁﬁg ri ng frame (m)unt ed frame) 8 integrated with

the wafer Wis ransfer ed.to sep n .t bIe 9 .to,se te the
surface protect iR TEHE" Ifo“&%”flﬁg Zé g‘ﬁ?}‘ ﬂﬁ??lgﬁ tﬁ%‘ggﬁ% e
D o B S Th e bt A GS B Sy AR%AR dhBhied Lo

lifting mechanism 16. Since the ring frame 8 is disposed facing the wafer

10 W in a posture slightly inclined relative to the wafer W, the adhesive tape 11
for dicing is joined from an end of the wafer W as the ring frame 8 moves
upward. In such a manner, the wafer mounting of integrating the wafer W
and the ring frame 8 is performed (step S6). The ring frame mounted on
the wafer will be referred to as a mounted frame.

15 The ring frame (mounted frame) 8 integrated with the wafer W is
transferred to the separation table 19 to separate the surface protective tape
20 on the wafer W and is suction-held. The separation tape 21 is joined to
the surface protective tape 20 joined to the wafer W. By separating the
separation tape 21, the surface protective tape 20 is separated (step S7).

20  After that, the ring frames (mounted frames) 8 are housed into the ring
frame collecting unit 26 one by one (step S8). The present invention is not
limited to the foregoing embodiment but may be modified without departing
from the gist of the present invention.

The present invention is constructed as described above, without

25  turning wafers upside down which are housed in the cassette after the wafer
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separation tape 21, the surface protective tape 20 is separated (step S7).
20 After that, the ring frames (nmounted franes) 8 are housed into the ring
frame collecting unit 26 one by one (step S8). The present invention is not
limted to the foregoing enmbodi ment but nmay be nodified w thout depasfri NG
fromthe gist of the present invention. The present invention is
constructed as descri bed above, w thout 25 turning wafers upside down which
are housed in the cassette after the wafer 13 2 8 MAR 2007 back face

wor Ki ng prieegsfce pairRimngpodeckheondRgsif\the taalpesfvertagedbndiding thehbdakk f ace
of the wafer and integration to the ring frame as the subsequent process

can be perfhgs Hﬁ&ebwafelsaﬁ\&hﬁte%@@ﬁbﬁtthl%h&\mxﬁ%"ﬂ@%a@%e kAR waf er
turni ng nmechani sm Thus, increase in size of the apparatus can be 5

suppr essegaatsthe hd ﬁbf{%gm%ﬁatﬁ’ea ls délb%p |a?§{hsr \Qﬁmfpé&sbﬁotelfefcftﬁieeiﬂt l'y used.
The present invention is not limte foregoi ng enbodi nent”  but can

be al so mdifi ‘%‘Qnﬁlgf& bg&ﬁl S @H%wxm{'edgeqnsii ew ‘?f 408 hhae 9

di sposed so as to waf er ina shightly |n posture is noved

upwar d by s‘hﬂg% ad afx{da{‘i? lﬁﬁté %é%&g; Ché’} AR Thd S ¢ ah b@' fﬁcﬁ@xé{l?'ds‘égé shown

by an Alter ong and |ne may

directi on shown the a row dhesi on face dhesi ve
Lape 11 Tor di oy, PRER: o au Lo wﬁﬁw B BES P Bmatr o 52 1 or
dicing i S, ess&ﬁ} b%y the 0i.ni n roller, air bubbles are positively pushed
away fromtH&%8difed P8P ’é’g%gf R&S15 wafer Wand the adhesive tape 11 for

i egrat ed i t h AR GHET™ RGP STORPCNbRGULE BN o aRTooBBI e BRERDBet veon.

wafer W in a slightly inclined posture is moved upward by the ring frame

10 lifting mechanism 186, a joining roller shown by an alternate long and two
short dashes line may be rotated in the direction shown by the arrow along
the non-adhesion face of the adhesive tape 11 for dicing. With the
configuration, when the adhesive tape 11 for dicing is pressed by the joining
roller, air bubbles are positively pushed away from the adhesion faces of the

15  wafer W and the adhesive tape 11 for dicing. Therefore, the wafer W and
the adhesive tape 11 for dicing can be integrated with higher precision
without leaving air bubbles therebetween,

The present invention may be embodied in other specific forms

without departing from the spirit or essential attributes thereof and,

20 accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of the invention.
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The present invention may be enbodied in other specific forns wthout
departing fromthe spirit or essential attributes thereof and, 20
accordingly, reference should be made to the appended cl ai ns, rathez %@ﬁg
to the foregoing specification, as indicating the scope of the inve gi 007
1.4 2 8 MAR 2007 What is clainmed is: 1. An apparatus for joining an
adhesi ve tape to a back face of a sem conductor wafer after a process of
wor ki ng t h&/lhetak d@eezdfs:t he seni conductor wafer, the apparatus
conprising: a holding nmenber for holding the sem conductor wafer including

a first face having a pattern .for.med thereon and a second face of ,
S onosi e siad A Mgl Fedbtie’ e SaRRNE" ede nE” dhacBo it o vt or
is directed upward; a ring frame, including a first face on which the

adhesi ve tgpgaidohdueimedyvafer ageangepandsd sFcRbekinacehefl back oppresbifetis de,
di sposed bel ow the sem conductor wafer with the first face of the ring
frame on which the adhesive tape is joined, heing directed downward such

that an adifd8iomaugter wafer, ke aARawtyS COBREIYASEes the second face of the
sem conductor wafer, the ring frane being aligned with the sem conduct or

waf er; and aarhdlgih %Héniﬂeﬁ'tﬁoﬁ%dffﬂ S Feffbo@itobSyvifiee BeRRNH AR P!

the ring frame, and noving the ring frame upward/ downward so as“to join
the adhesjve tape joined tg the ring frane to the second face of the

seni condudiaée haaneg a paded hotned Rbeongand absacons fcevelaa apnasite ddep
preventing mechanismfor preventing the sem conductor wafer from dropping

unti 1 the jAdnghe &/ 1@Rehe First RIS §R defidRALERRAANGES is Wt &ted tpWvard;
a ring frame, including a first face on which the adhesive tape is joined in
advance and a second face of an opposite side, disposed below the
semiconductor wafer with the first face of the ring frame on which the
adhesive tape is joined being directed downward such that an adhesion face
of the adhesive tape faces the second face of the semiconductor wafer, the
ring frame being aligned with the semiconductor wafer; and
a ring frame lifting mechanism for holding the second face of the ring
frame, and moving the ring frame upward/downward so as to join the
adhesive tape joined to the ring frame to the second face of the
semiconductor wafer, wherein
the holding member is provided with a drop preventing mechanism for
preventing the semiconductor wafer from dropping until the adhesive tape is

joined to the semiconductor wafer held.
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15 2 8 MAR 2007 2. The apparatus according to claim1, wherein the ring
frame lifting nechanismis configured to align the ring frane so as to face
the second face of the sem conductor wafer in an inclined posture gaﬁa )
moves the ring frame upward while keeping the posture to thereby gidtfRalliy
join the adhesive tape to the sem conductor wafer from an upper edge side
of the inclined posture near the second face of the sem conductor wafer.

3. An apparatus for joining an adhesive tape to a back face of a

sem conductor wafer after a process of working the back face of the

' d h i.Sing: hol di f of.~hol d
The som conddt arc b e BRERIReat R "PanBel M A TR Thnk gl

t hereon and a second face of an opposite side, in a state where the first

face of thmeshahondscbafiguaédro abigditheated fimerd; asxor faee theaeeond fetaidi ng
a first face on which the adhesive tape is joined in advance and a second

face of an osite side, disposed below the sem conductor fer th the
2ret Ot acco bR Ruhe Gaicanar BT i ABr nEHBCd sy ShOqHe Ve sl BB
di rected downward such that an adhesion face of the adhesive tape faces

the secondyhaaed Whildkespin in%@étﬁf watigdrebyNBaduhng jbipte Hehagvekagned
with the seﬂr)ri conducltorevxgi:‘ﬂé%?; 16 2 Oe MAR ggog@gdp?ngjérane IiftiY]g B

mechani sm for. hol ding t{he second face of the rjng frame, and_noving the
ring franmetouBiasem or SAlgE frQim;j &1 WPPRE cdge! Jdevel hepdGlsIeHROHBIG he
ring frame to the second face of the sem conductor wafer; and

near the second face of the semiconductor wafer.

3. An apparatus for joining an adhesive tape to a back face of a
semiconductor wafer after a process of working the back face of the
semiconductor wafer, the apparatus comprising:

a holding member for holding the semiconductor wafer, including a first
face having a pattern formed thereon and a second face of an opposite side,
in a state where the first face of the semiconductor wafer is directed upward;

a ring frame, including a first face on which the adhesive tape is joined in
advance and a second face of an opposite side, disposed below the
semiconductor wafer with the first face of the ring frame on which the
adhesive tape is joined being directed downward such that an adhesion face
of the adhesive tape faces the second face of the semiconductor wafer, the

ring frame being aligned with the semiconductor wafer;
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ajoining roller rolled so as to cross the second face of the sem conductor
waf er while pressing a non-adhesion face of the adhesive tape brought close
to the second face of the sem conductor wafer by the ring frame |i?6iMig 2007
mechani sm thereby joining the adhesive tape to the sem conductor wafer,

wherein the holding nenber is provided with a drop preventing nechani sm for

preventing the sem.cond cﬁor waf er f.ron}dr ppi.ng until the adhesive tape is
joi ned to the $EI doHBGHBMmavineshanssa, Tor. holdingpider seapnchéewst of A§CtBngl ai m
3, wherein the ring frame lifting nechanismaligns the ring frame so as to

face the geeandahdcen®finkhehsamhgo ' dl 3! | :
and noves the ring frarretgupward %h?ﬁg%kgfgp}%&%ﬁﬁﬂg&gg@td‘u?g gge%s??(ﬁ)lt gplgng
the ring frame close to the second face of the sem conductor wafer, and

the joi ni ngdnesiver take cipiniedurted the giuufiame | & nthenescadinglsi facet axfe the t he
sem conductor wafer fromthe upper edge side of the inclined posture. 17
semiconductor wafer; and
a joining roller rolled so as to cross the second face of the semiconductor
wafer while pressing a non-adhesion face of the adhesive tape brought close
to the second face of the semiconductor wafer by the ring frame lifting
mechanism, thereby joining the adhesive tape to the semiconductor wafer,
wherein
the holding member is provided with a drop preventing mechanism for

preventing the semiconductor wafer from dropping until the adhesive tape is

joined to the semiconductor wafer held.

4. The apparatus according to claim 3, wherein

the ring frame lifting mechanism aligns the ring frame so as to face the
second face of the semiconductor wafer in an inclined posture, and moves
the ring frame upward while keeping the posture so as to bring the ring
frame close to the second face of the semiconductor wafer, and

the joining roller is configured to gradually join the adhesive tape of the

semiconductor wafer from the upper edge side of the inclined posture.
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