0 6 JAN 2006 1 SEM CONDUCTOR MANUFACTURI NG APPARATUS AND METHOD Ci ZUQE '
MANUFACTURI NG SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON B |'®Ni 0
the Invention The present invention relates to a sem conductor -

manuf act uri ng apparatus and a nmethod of panufacturing a sem conductor
device. The invention relates, for exarrpile, to a sem conductor

manuf act uri ng apparatus whi ch conprises a 10 peeling nechanismto peel a
pressure sensitive adBFEMIGENPUEROR ¥ANEFAGEURENG ' gutt®r wafer, and a
method of _manuf act YuifgnR i IRRBRANAIRAI B ABONBbEFIR mRAgonduct or
manuf act uri ng apparatus -according to the i1 nvention. Rel ated Background Art
15 Generally in a manufacturing process of a sem conductor device, a

sem conduct or wafer on whic mﬁm r iﬂ&,ﬂ@ﬁ en finished is

di vi ded and separated into h%?ébca at mt?g' gﬁ%u TT g1 |O§€ or a chip division
i ne, thereb¥ieldrof ndpen Ipvenbiony of sem conductor chips. A pressure 20

sensitive adhesiveiap ' ' ergi er . referr : dGhBStBPSA

tape) is affixed t%ﬁgh}é%%ngn%%kggf%gf exreél ee;sorg'gan a%‘tgglrét e chirp

separ ating pmesefsctarichg heppssmiwondodt ox  aleithedi nof haapiifsetiving afe

| ntegrated (o keeh s af o 30aPe.x NG SENLFONAUOLQL AkSE. cplhoh, has thus
en o a pluralTty "o sem conductor chi'ps and | support ed

been,. 25 br§ N
by the PSA t apesenissondaptsber medgufecturingmt epgarprecewbicki wgmpkdsexanpl e,

adieb er (refer to.FIG 2). _Each_sem conductor .chij omthe
seni conduct of e@%\?%rm?%hapﬂl ed upet ?o?n ﬁr%eg‘l%g% téae;c%)lg’,1 q:gjﬁ’% %ﬁlg‘%%%eggw?eso
mount i ng proeadbersmgh &s aapr semscomfuatmumt iwefem a arndeadf r amethed a SFAB

som conduct of SRS 6B bns ST SR AT ST RIUH o B BORHE B oo

v sem conduct of | Vi dual ~Sem con |
up, a surfaeencfatherseriappadattsravedmetingopposheeineerdisur.face 35 to

which the PSA ta edig quljoxe , i% af fi xed to another PSA tape which is
affixed to ag%'ﬁgi—l‘ﬁ%i&%l&—égﬁ, the PSA tape 0 6 JAN 2006

i5 Generally in a manufacturing process of a

semiconductor device, a semiconductor wafer on which element

formation has been finished is divided and separated into

pieces along a dicing line or a chip division line, thereby

forming a plurality of semiconductor chips. A pressure

20 sensitive adhesive tape (which will be hereinafter referred

to as a PSA tape) is affixed to the semiconductor wafer

before and after the chip separating process, and the

semiconductor chips in the piece form are integrated to keep

a wafer shape. The semiconductor wafé;, which has thus been,

25 broken into a plurality of semiconductor chips and is

supported by the PSA tape, is transferred to a mounting

process using, for example, a die bonder (refer to FIG. 2).

Each semiconductor chip separated from the semiconductor

wafer is picked up from the PSA tape, and undergoes a

30 mountihg process such as a process of mounting to a

leadframe or a TAB tape or a process of sealing into a
package, thereby completing the semiconductor device.

When such individual semiconductor chips are picked up,

a surface of the semiconductor wafer, opposite to a surface

35 to which the PSA tape is affixed, is affixed to another PSA

tape which is affixed to a wafer ring, and then the PSA tape




2 is peeled off, and the wafer ring is nounted to a pickup device to pick
up the individual sem conductor chips. FIG 55 is an enl arged segtﬁqﬁ@lzmm
view of essential conponents of a conventional pickup device in picking up
a b5 sem conductor chip 100 froma PSA tape 101, which is disclosed in
Japanese Patent Publication Laid-open No.22003- 17513. Wen the

sem conductor chip 100 is peeled off and picked up fromthe PSA tape 101
affixed to thes wpéeled i 6ff, &hduthepiaFelOrriPigCkidipndaadesio 182paseupushed
up (raised) 10 via %ge PSA tape 101 from a_ rear, surface side of the

sen conduct or°THIFT 0P Ghd™MRI T ity gPat eBseonysECT0dh RS util i zed to

peel off the sem carmuct®s abi pnl08nldkfed t BedistonRiINSviBe afe Lisenesed at
corner portions or gl%%itions corresponding to the vicinity of_ a central

portion of thHERSPELNFHhdFtHTIVERPFOR80, PARKIP heephee R Pheking U Pins

102 are sttasditikcdnduatpin Geigler gt03srds a0 aigler thfepetdl Of kg is
sem conductor ,chi.p 100, fromthe PSA tape 101, a holding table, on_which
the PSA t apeFtassdniiPc HePRReSR Yty 1eptbon orid-open Xed 28030

fixed, is firstsyBvediam thad b&fi SHELARIUEAL AP 190pto1edecpf Ckrd UP
will be located above the thrust pins 102. Nex for exanple, detection of

a position ofPtHEXR IFHTUASG Pohitered Mo #Eiged ée dbp andernrkng,

detection forthiantdifsCaldropiek-0gNndehArsd)y vaiHel et Jar Qughs 1 8L8) 25
perfor rregb and, an_jnternal portion of a backup holder_ 104 is  sucked by
vacuum t 0 cause? t fBepIA afePe0119 BEcBuckedeand surbaae oRide apfupplee

surface of therbadfdpcherdenif0400l NanliNielagtdl ey tBE PHE b%d%&fvéoﬁ{)i 0

which the thrust pins 102 are nmounted is lifted to project the thrust pins

1102 from 30 t}®e Bppeteedr Faceest A€ ek upemipenductor ghin al1Q@. t hEhe
sem conduct ortighigr FAsviaat Bee RSAteRe T Lt BSrfds UdRseishde.

The raised sem conductor chip 100 is held by a suction collet 105 and
suppl i ed to tFRETRFERPAREIpiScdde e ta S et eRenirakerorti@enofiethee for

a thinnens 35&RMERANEEEEOEREPI POO f Oind@XBHD 1asd B AR tRuSeMLeARdyEs or
chip built in a thin card-shape package, and the thickness 0 6 JAN 2006
. are attached to a pin holder 103.
| As an order to peel off the semiconductor chip 100
from the PSA tape 101, a holding table, on which the PsSa
tape 101 to which the semiconductor chip 100 is affixed is
20 fixed, is first moved so that the semiconductor chip 100 to
be picked up will be located above the thrust pins 102. Next,
for example, detection of a position of the semiconductor
chip 100 to be peeled off and mark detection for
identification of non-defective/defective products are
25 performed, and an internal portion of a backup holder 104 is
sucked by vacuum to cause the PSA tape 101 to be sucked and
fixed onto an upper surface of the backup holder 104. 1In
this state, the pin holder 103 to which the thrust pins 102
are mounted is lifted to project the thrust pins 102 from
30 the upper surface of the backup holder 104 and raise the
semiconductor chip 100 wvia the PSA tape 101 from the rear
surface side. The raised semiconductor chip 100 is held by a
suction collet 105 and supplied to the mounting process.
There has recently been a keen desire for a thinner
35 semiconductor chip, for example, to have the semiconductor

chip built in a thin card-shape package, and the thickness




3 of the sem conductor chip is reduced to 100 pun or less by polishin
grinding and etching a rear surface of the sem conductor wafer. UFﬁcﬂﬂ‘Erzﬁaﬁ
with the cracks which m ght happen when the 5 thickness of the

sem conductor chip is thus reduced to 100 pmor less will be described in
more detail referring to FIGS. 56A to FI®S. 57B. Wth the thickness of the
sem conductor chip being very small as descri bed above, even if an outer
peri pheral  X& p’dﬁ i @ﬁni(mdm@rtopodlﬁ.pne'si rregiceic toar)O0o firt km--sbeﬁa:da;duct or

chip 100 co rom £9A tap t he sem conductor chip 1Q0 warps
in a concave ape E‘gfor%hlbel ?’8 peeﬁe %‘F}?in& *ShoRATi n° ‘ﬁ% %653? %se a
speed at whi (ﬁﬁmllwnﬁSAt@apamrﬂ. Is peeled off is slower than a speed at
which the thrust 1 02.are. lifted,,and. is fin y. cracke hown in
PG 588, Further Praniing, fi2hC chel WE0uee Py fn' pREbLY ERRSE AR & The'
seni condubt ortitlukpe$60 ofs thai mdximhaubh@rthhiptlspl BRus 192dwdtad t be RIA t ape
101, cracks ]fau d I n. t he .sem condg %ﬁr Chl 100 t hat

F us P

rei
contact the t ik 6392%% ef‘is H& JBYrfer 1Y oh€ ‘B’é‘?ﬂ’é’ pERI ed
of f, or the EIgusHB6pi hs m.peﬁvﬁrate as shown in FIG 57B, leading to a

crack of the chi p. J.f th t hi ss_of the sem conductor. chip, is 100 pm or
more, such phenomerﬁon |s%?%s§'ﬁ g‘e 6’Ef C%'lcrt&’fgt‘l:&(ﬂ hPekREss

di rection) ofvdzdye %liemmoiéhﬂzﬁbédclabbvé$ lékrﬂhelift Ran cutker grroabhaghesi on
to the m'con ct or chlg 100 of the PSA agﬁ 101. |f the thlckness of the

sem condEct orp D dOPRUIST PR 19ePPE {eek rhgthe Gemgenductor

sem conduct orch:Jp |c10|05 coflesr edsefrolDEtROVESA Biise | 1oL dediry iRidldoaguetsh as
the 30 cracks 1_land %Ialng’;é % and a | oweri ?lgpél el ratlo can not be__avoi ded
With a convertl'&hal I AP E befery Peing psrledpefimeE a

conventi onal s}mmcenamcterreslaadbéeaus@la:ksps&wmﬁ Rehis@mithentdat eaps hip
Ther ef or e, |rrprover§e§{ bee deS|r d not only in such a mechanl sm

devi ce and 35 HhetTo % %11558 PRSEN© BBaraaﬁRe%da‘he’f’%‘é‘the hrust
manuf act UBi ngpitrtse 1I9emaeentiftad, dmd de FARBLLISI sgadihel aho\wowdl id ARNT@006

56B. Further, as shown in FIG. 57A, if the rear surface side
of the semiconductor chip 100 is raised with the thrust pins
102 wvia the PSA tape 101, cracks are caused in portions of
the semiconductor chip 100 that contact the thrust pins 102

20 with only the corner portions being peeled off, or the
thrust pins 102 penetrate as shown in FIG. 57B, leading to a
crack of the chip. If the thickness of the semiconductor
chip is 100 pm or more, such phenomenon is less likely to
occur since strength (thickness direction) of the

25  semiconductor chip is higher than a force of adhesion to the
semiconductor chip 100 of the PSA tape 101.

If the thickness of the semiconductor chip is thus
reduced, deflecting strength of the semiconductor chip is
decreased. Moreover, quality deterioration such as the

30 cracks and chipping, and a lowering yield ratioc can not be
avoided with a conventional mechanism and method of peeling
the PSA tape and a conventional device and method for
picking up the semiconductor chip. Therefore, improvement
has been desired not only in such a mechanism, device and

35 methods, but also in an apparatus and method of

manufacturing the semiconductor device comprising the above.




4 Especially, when an adhesive, an adhesive sheet or an adhesive film
adheres to the rear surface or elenment formation surface of theg.g IAN 2006
sem conductor chip, load is higher during peeling off and fracture 1s nore
frequently caused, 5 resulting in a problemof the quality deterioration
and lowering yield ratio in the sem conductor device. BRI EF SUMVARY OF THE
| NVENTI ON According to a first aspect of the present invention, 10 there

i s provided a seni ésRegeably mafhgmauradpsdypar anuadheshyr i sherf aF @el i ng

mechani sm t o peel; e Pr £5RYT €, tiyg gflesiye (Rfedarectr 0Of drent

sem conductor_wafer constitute by a plurality of sem conductor chips
whi ch are sepg@mraeggonssvhtacd rofn the esguimarsivgtor ochinf et ondviaghioghast ement

formation sur e t F . a I n n:an r c site
to the el ener?{‘&?gl?ng’te%géngu% gcg‘,gat thfg%%%ﬁggt égeﬁggﬁeﬁﬁgu tégq%esae ement
f or mat i onSsurfesed tahgt Hen semmbidmctof Whkerquadddly ofletémiaxstiionndaret or

chi ps havi ng 10%&&&3891@?& \é%éig)ygggc%ﬁ%gg&%o%g{]dﬁ%tggaaeéﬁg ace; wherein the

peel i ng mechani sm has™a su n ave a porous nenber to hold
t he sem conductor wafer by suction, the porous nenber being segnented into

at least two sucking ar eang' fﬁ.ﬁﬂ@g&bg o%m%’ﬁb&he PSA tape is 25
peel ed. According to a sec ntion, there is

provided a sem condwcredinanbbast firsy appecatels tha)rgnésainrtgina‘er;'eécbring
mechani s ?bt 0 1{%%% aiﬁsgrwﬂﬁeér 9M 230 n%x%@t&?”%%h%fac‘é@%ﬁ ‘“%%Qaf»%s an
el ement formation surface o f&rman el enen t hereon, a rear rrace
opposite to tdmmprdlsérgnt fornmation surface and an adhesive |ayer forned on

the entire rear surfa | C r.e_broken tq be s d .
‘semi conduct or chi psaf %%35{1 m?%ep%ag'&%grigé {b)eetq'heg Sép%%lrrxgent 5 g%?r% Ton
surface of t hellsmiiveonidsd) ortapef diromibrer semi¢dreluotelri ngfierc amisdathbed a

sucking sect il%n Q %111@\&'13919 60% semiconductor chips which are separated
15 therefrom, the semiconductor wafer having an element
formation surface to form an element thereon and a rear
surface opposite to the element formation surface, the PSA
tape adhering to the element formation surface of the
semiconductor wafer, each of the semiconductor chips having

20 an adhesive layer formed on the rear surface;

wherein the peeling mechanism has a sucking section
which have a porous member to hold the samiconductor wafer
by suction, the porous member being segmented into at least |
two sucking areas in the direction in which the PSA tape is

25 peeled.

According to a second aspect of the present invention,
there is provided a semiconductor manufacturing apparatus
comprising: ,

a peeling mechanism to peel a PSA tape from a

30 semiconductor wafer which has an element formatiocn surface
to form an element thereon, a rear surface opposite to the
element formation surface and an adhesive layer formed on
the entire rear surface and which are broken to be separated
into semiconductor chips, the PSA tape adhering to the

35 element formation surface of the semiconductor wafer;

wherein the peeling mechanism has a sucking section




whi ch have a porous nenber to hold the sem conductor wafer by suction and
has a cutting device to cut the adhesive |ayer, the porous menbigrg HaANnl06
segnented into at least two sucking areas in the direction in which the
PSA tape is 5 peeled. According to a thiyrd aspect of the present

i nvention, there is provided a sem conductor manufacturing apparatus
conprising: a_peeling nmechanismto peel a PSA tape froma _10 sem conductor
waf er whi ch &schn heVenentPareisateBReEutPadeldt $heo SAmaRoBARREM TH&Eeon, a

rear surface Rppesiti®r Oatdiehal! &TeAL L HIBELPLS UkbacR tanthanaaidesy/ e
| ayer fornmed on the entire rear surface, the PSA tape adhering to the

el enent f or mEtAYGH - s HPaROTERSt REMSeRi Behbd c EeemeRiesd | intp vitler keast Hevo

peeling mechapi3inBas @a3Ucki Ngheeclir@Bti%ht And RAUSLHETRAR 1QR0lid; the
sem conductor wafer by suction and has a cutting device to cut fhe
sem conduet orPeekgfer into seni conductor chips together with the adhesive

| ayer, the porous nephen;Rei Bg SeONPAYeshdld & HRAYrddin 2QnsuRkiQg, ar eas

hei
in the direction in which ‘?he PSA tape I's peeled. According to a fourth
aspect of thehsreseks PhHovhdednz sdyaendycpryyimetfacteni ednapbortus
manuf act uri ng, appataLys conprising: 25 a peeling mechanismto peel a PSA

tape froma sem cond (':tor_ waf er constituted by a plurality of
sem conduct or chi p2 wiveshinge me@mmissd tther pPebma ek sdmpeondue®ora chi p

having agoel eiEEAtohALRBDE O BUEL | AfCcn! AaLOLM A BlATPHL-es 50N AR A

~adhesi ve l'ayer forne enment formation surface, t SA tape

adhering to the &mnem <¢mmamt dheggchace okarhsusrdpireondnesbie wed ekhai a

t-he adhesive,q 1S, e i h n.has cki ection
‘whi ch have aeeplﬁ%ﬁét r;fe ert gtb g %ﬁ?gﬁ tg %e @gm%ngﬁg%%%@m %fe%lgbﬁ%cguﬁi on,
t he porous nettser ebbing segensudfierp dhel eBER twapssusihaying eds i Bhehe

direction in Wl eh BE R &ARGIFRR B R 2008 Snductor water;

15 wherein the peeling mechanism has a sucking section
with a porous member to hold the semiconductor wafer by
suction and has a cutting device to cut the semiconductor
wafer into semiconductor chips together with the adhesive
layer, the porous member being segmented inte at least two

20 sucking areas in the direction in which the PSA tape is
peecled.

According to a fourth aspect of the present invention,
there is provided a semiconductor manufacturing apparatus
comprising:

25 a peeling mechanism to peel a PSA tape from a
semiconductor  wafer constituted by a plurality of
semiconductor chips which are separated therefrom,
each semiconductor chip having an element formation surface
to form an element thereon and an adhesive layer formed on

30 the element formation surface, the PSA tape adhering to the
element formation surface of the semiconductor wafer wvia the
adhesive layers;

wherein the peeling mechanism has a sucking section
which have a porous member to hold the semiconductor wafer

35 Dby suction, the porous member being segmented into at least

two sucking éreas in the direction in which the PSA tape is




peel ed. According to a fifth aspect of the present invention, there is
provi ded a seni conductor manufacturing apparatus conprising: 5 a[ioéeLlN"ig‘Z[mﬁ
mechanismto peel a PSA tape froma sem conductor wafer which has an

el enent formation surface to forman elenent thereon and an adhesive | ayer
formed on the elenent formation surface, ®the PSA tape adhering to the

el ement formation surface of the sem conductor wafer via the 10 adhesive

| ayer; wher eibealesi.peel i ng nechani sm has a sucking section wth a porous
menber to hold the 0 ctiop and hasactt ng_devi ce
to cut the sem con u%ggr%ﬁg%%%r%\r%?%%ée%g {a’}, Eh res oge % 5:191% t he
adhesi ve 15 Iﬁs@re Lhemovgdsdmmmm@@gmmﬁaqwmag I@@aratm
sucki ng areasg,] gﬁ_ gl rection in which the PSA tape is peeled. According
to a sixth aspe t o he present invention, there is provided a

seni conduét or rranufactpﬂelnggappecbamlﬂsm 20:cc0|metlsi 80: PSA peadgeng fremhani sm
to peel a PS o (of0) tor._waf er V\/mc S an.el ene

f or mati on su%%lcﬁgz%téﬁl ??%1 (‘f%%e eng’nf:ﬁ %églrseoz’ﬁ'1 (I;h?’f’é'ma\iféoflafél?:tff‘ﬁ?ned
on the entir® ef@rernfelmntont}mre‘ommmhchmkHdﬂesam& hagken foem2d be

separated int e u e PS herin to the elenent
formation sur a%eﬂo e%tsc%“ﬂ’a%(l) %?6? a%af e 1 %%%‘F’é’ &\%@?F&Ié‘gl g?eh‘e
wherein the pse]armerg: rfe:crhanmm Sasfaces Wik ity el condudtv:c wadfare vaapeheus
nmenber tq,hol d eseiv conduct or wafer 30 by suction and has a cutting
device to0 cut ?}h Ghesd¥ve’ | ayer, the porous nenber being segnented into at
| east two sucking meaazs.m nt}tmepdelian; i oachanidi Chag ha Roékiage siea:tiaﬁel ed.
According to eventh Aspect th i nvention 5 ther

‘provi ded a se‘?ﬁ'%on udtor rmart 1‘"urlg é“gar'él?etjs Sep G Blcﬁ’ %ARVZOOG

7 suction and has a cutt:.ng device to cut the serm.conductor

wafer into semiconductor chips together with the adhesive

15 layer, the porous member being segmented into at least two
sucking areas in the direction in which the PSA tape is
peeled.

According to a sixth aspect of the present invention,
there is provided a semiconductor manufacturing apparatus

20 comprising:

a peeling mechanism to peel a PSA tape from a
semiconductor wafer which has an element formation surface
to form an element thereon and an adhesive layer formed on
the entire element formation surface and which are broken to

25 Dbe separated into semiconductor chips, the PSA tape adhering
to the element formation surface of the semiconductor wafer
via the adhesive layer;

wherein the peeling mechanism has a sucking section
which have a porous member to hold the semiconductor wafer

30 by suction and has a cutting device to cut the adhesive
layer, the porous member being segmented into at least two
sucking areas in the direction in which the PSA tape is
peeled. .

According to a seventh aspect of the present invention,

35 there is provided a semiconductor manufacturing apparatus

comprising:



a peeling nechanismto peel a PSA tape froma sem conductor vvaferu éhjm 2005
has an el enment formation surface to forman el enent thereon, the-
adhering to the elenent formation surface of the sem conduct or waf er;
wherein the peeling nmechani smhas a sucking section wth a porous rrerrber
to hold the sem conductor wafer by suction and has a cutti ng device to cut
the sem conductor wafer into sem conductor chips, the porous nenber being
segnented into at |%a§@e@mgsmhfglwea§o| npedk o r REA ofape0 fremvhizxh t he
ron tape | s RerlenaEEor Clilflel Oullch! AOLN ASRAG.RE IBEROEESENLLLAVENT T On.
there is provided a nethod manuf acturrng a sem conductor device
conpri si ng: ﬁ'éélf?i@“ a@PSaleapet f therecsentben®$ét drapsafaiheriBgcdwst theut ﬁd
by a pluralit $eFLERRAUGT S refrom the
sem conduct oréiwaf er E%w ng an%rurﬁgﬁgn?w%}rq%a [ or?"Z’gi? %%%%feft}grm an el enment
t hereon afd a rearwhﬁneriacéﬂ'@pm@hielgt onadhand|sendms fmrsackmgsae&:’eixm t he
PSA tape adh I fq | rfa ctor
waf er, each §¥ 5%1 cgﬁdgig%terch%ggh g§| ﬁﬁll a% aﬁegp\%g%fgayer d on
the rear surf%‘cﬁ;&lpne@@f haswh?er eihtime geeiamgtof ctithe tB8A seapeondud:tmies
hol di ng the n org I ngiber men nt
| east two suc n%oag}élgé In L8|¥Jr3§c(): ig‘% %%’Wm ¢h Pﬁz:gggArﬁ%et aplgml
peel ed, by smgn@nteﬁr angb att least ttwo suckiog paths in dbeodiattbiomith
the sucki g ar he suction paths being
al t er nat ?‘\E/}el ?'Ig\%ﬁltl%& E‘néhlgénl&%ja r nB SA tape correspondi ng to adj acent
sucki ng ar eas of Amrpbngumnentmghtﬂn p@@lem offth@qbrésfmltadpaeaniozsucrl gg
30 area for h tiop in I ch. t.he PSAtape eel e
‘According to a ni nfih% spgétae%)ifg eEggceisce’nt MERVERT 1O Y Ph& TS ErS (?ded a
nmet hod of namMfdceucrngrasieyd conduct or  device conprising: 35 peeling a
Eﬁﬁp;ap?hgrg?maczﬁ?e%t 'ﬂﬂm %rJ Odg}f(:h are separat %%nlciﬂE: osemwggglguctor
’ 15 conSt1tu_ted by a plurality of semiconductor chips which are

separated therefrom, the semiconductor wafer having an
element formation surface to form an element thereon and a
rear surface opposite to the element formation surface, the
PSA tape adhering to the element formation surface of the

20 semiconductor wafer, each of the semiconductor chips having
an adhesive layer formed on the rear surface thereof;

wherein the peeling of the PSA tape includes holding

the semiconductor wafer via a porous member segmented into -
at least two sucking areas in the direction in which the PSA

25 tape is peeled, by suction through at least two suction
paths in association with the sucking areas of the porous
member, the suction paths being alternatively switched when
part of the PSA tape corresponding to adjacent sucking areas
of the porous member is peeled off near the adjacent sucking

30 area for next peeling in the direction in which the PSA tape
is peeled.

According to a ninth aspect of the present invention,
there is provided a method of manufacturing a semicbnductor
device comprising:

‘35 peeling a PSA tape from a semiconductor wafer which

are separated into semiconductor chips, the semiconductor




waf er having an elenent formation surface to forman elenent theregn
rear surface opposite to the elenent formation surface and an adfle L#Q?ZN%
| ayer forned on the entire rear surface, the PSA tape adhering to the

el ement formation 5 surface of the sem conductor wafer; and cutting the
adhesive |l ayer so that the adhesive |ayer- is separated for each

sem conductor chip after the PSA tape is peeled; wherein the peeling of

the PSA tape WaGrube¥ing| af nglemant Forgaikiennaueiane e &Orh anaehar

menber segmeniREabAl 0 a dted LaShrfi e SHYGKLIGAT €RSthd khemdht egbiftidh Whi ch

the PSA tape is peeled, by suction through at |east two suction paths in

associ ati on Vi4aFaChRe At kpRg adhesiver Yeerpofarmed nebdhe repde i%RA%Y, the
suction pathssheibe al fifd NeEhY Qlapel Sagibt Gl d t¥hehPabi efdnt heoBRALigDe

correspondi ng to adjacent sucking areas of the porous nenber is peeled off
near the SadjB¥drcesgékihng seresonsiuchextwpkedi @din the direction in which

the PSA tape is pe%lﬁ&?ilnlén@hfeh%dﬁééﬂré‘gl o N8 adhasitte LAELiYS 1ayer

inplenented in 20 parall'el to swtching between the at |east two suction
paths in resipbrEsrargtede forarachnseaml ernduntoxrdiebdpy @eftayeiche sPEit tape
According to @ tRRhRgaspect of the present invention, there is provided a
nmet hod of manufdcturing a sem conductor device conprising: 25 peeling a
PSA tape from a serhssgdicttde meedingt B8 thenifééndapeorinmdudes hholdnan

el ement o7 MO HILARAS: (AETLAY: 8! STeplLiehRaRe 2 LERLnPUS | 856,

opposite to ement fornation surface and an adhesive | ayer formed on
the entire real laastadee sheki®n azges ddhdhendirectien 3 ahdenthe oP$at i on

surface of the.sem gonduslar vaf ehuchith EHtLLAY Lie RECOBCLAELIE] or
‘into seniconductor chips together with the adhesive Tayer after the PSA
tape is peelRRthsaheh epasediatbesl wigthof thaeswganaparear| ofleshaobareigs 35
L . enadSkaietel leplet 8oB9) o\ TRIRELRSARHY S o Sirtesbaf o

15 switched when part of the PSA tape corresponding to adjacent
sucking areas of the porous member is peeled off near the
adjacent sucking area for next peeling in the direction in
which the PSA tape is peeled; and

the cutting of the adhesive layer is implemented in

20 parallel to switching between the at least two suction paths

in response to the state in which the adhesive layer is cut.

According to a tenth aspect of the present inwvention,
there is provided a method of manufacturing a semiconductor
device comprising:

25 peeling a PSA tape from a semiconductor wafer, the
semiconductor wafer having an element formation surface to
form an element thereon, a rear surface opposite to the
element formation surface and an adhesive layer formed on
the entire rear surface, the PSA tape adhering to the

30 element formation surface of the semiconductor wafer; and

cutting the semiconductor wafer into semiconductor

chips together with the adhesive layer after the PSA tape is
peeled;

wherein the peeling of the PSA tape includes holding

35 the semiconductor wafer via a porous member segmented into

at least two sucking areas in the direction in which the PSA




tape is peeled, by suction through at |east two suction paths in

associ ation with the sucking areas of the porous nenber, respectﬂ \ﬁeL!Nﬂ! CALES
suction paths being alternatively swtched therebetween when part of the
PSA tape 5 correspondi ng to adjacent suckjng areas of the porous nenber is
peel ed of f near the adjacent sucking area for next peeling in the
direction in which the PSA tape is peeled; and _the cutting of the

seni conduct ortaREf ekS aRGet - aHHEdiope FaxRuoh sat ndreesEntte® i BupER | el

to sw tching dhaheean thesddidreaal Wi W | ARG s’ BIPORRE férddie
state in which the sem conductor wafer and the adhesive |ayer are cut.

Accor di ng t o #EPReFey ErFReGEHERLY of theheSipldsntraths hajegt rdherpabl g
provided a mefhednel mepwdAagidilny a is&M copdyct oprdevie CORRIi Stdik

peeling a PSA tape froma sem conductor wafér, the sem conductor wafer
havi ng an®el €IRTESPERAERY oFP S TaseBtt guckbngh areas aferfihe Rorevn B

- adhesi ve |ayefg f?%gﬁﬁdorbﬂfhenégrehﬁ{@nhd?%@@ﬁi UhcRih§aCered NEor next

a
sem conduct or wa aving been broken To be separatéd into sem conductor

chips; and &esling tive Hehadinactigpednsoghiivlit thee Bihetine iayepeeled;
separated forggach sem conductor chip after peeling the PSA tape; 25
wherein the peeling of the PSA tape includes holding the sem conductor
waf er via a porous FEnbeutsdggenctd theo semicaseictono waérrngaadeahen the

di rectioRgin | he t;ape ;i S ' hr.oug t two
suction mgat h%&%engig%soﬁlg t onl%\?vi %ﬁﬁ%ﬁg&gﬁﬁl lr?gfl a?%gés@g?it H%up%rggglji%g&
menber, respé&aivasiny thehattukedssh e hsudion katthe nin | vesyonaag, txhidee when

part of the P. C QR in ' [ ar or ous
P 2 deeg]p;n QHiEPoRl Qeﬁ@c&%@&{d}t waHEK B R Qﬁh%g'fvé’.

‘menber is pee near the adjacent sucking area for next peeling in
the directionldyer wirechuthe PSA tape is peeled, and 35 the cutting of the

adhesi ve Iayer. S iégyf]&tgg_gged Ln a,qar%ié@én&p %’!ﬂe“cﬁ&' n%fbett%enpgrggeﬁﬁ
| east two suction paths 0 JAN 2006 10
: 15 invention, there is provided a method of manufacturing a
semiconductor device comprising:

' peeling a PSA tape from a semiconductor wafer, the
semiconductor wafer having an element formation surface to
form an element thereon and an adhesive layer formed on the

20 element formation surface, the semiconductor wafer having
been broken to be separated into semiconductor chips; and

cutting the adhesive layer so that the adhesive layer
is separated for each semiconductor chip after peeling the
PSA tape;

25 " wherein the peeling of the PSA tape includes holding
the semiconductor wafer via a porous member segmented into
at least two sucking areas in the direction in which the PSA
tape is peeled, by suction through at 1least two suction
paths in association with the sucking areas of the porous

30 member, respectively, the suction paths being alternatively
switched when part of the PSA tape corresponding to adjacent
sucking areas of the porous member is peeled off near the
adjacent sucking area for next peeling in the direction in
which the PSA tape is peeled, and

35 the cutting of the adhesive layer is implemented in

parallel to switching between the at least two suction paths




In response to the state in which the adhesive layer is cut. Acc%Lgiggltﬂmﬁ
a twel fth aspect of the present invention, there is provided a nethdd %
manuf acturi ng a sem conductor device conprising: 5 peeling a PSA tape from
a sem conductor wafer constituted by a urality of sem conductor chips

whi ch are separated therefrom each sen conductor chip having an el enent
formation surface to forman elenent_ thereon and an adhesive | ayer,_on the

el enent for ndti GRSBARFRE WFe SBRES 11 tEPE adher FARRT DS HEYEENT-E onitluct or

wafer via the adhegickedihgVes S twhaFehnakpBecPest itHe rekbatPHAvéRI®N,
i ncludes holding the sem conductor. wafer via a porous nenber segnented
into at |eadheERoisuPEPHiCeR edsmehhed ol PRRUGASTHANGENPc FElhEe % t ape

i s peel ed, byesdebi e8mbiiHuh at | east two suction paths in association
wi th the sucking areas of the Eprous menber, and the suction paths are
alternatively swit&fedinghereb&BRecraRBentpamt 8f crRELpAdggiRr wafer

correspondi NGdn@ti2Qtad] BY eRt pBUEXI NG, A afnllcdnRcPr OURi PEMRRIcH aReel ed
of f near the adjacent sucking area for next peeling in the direction in
whi ch the PSAePapetrd peeerefrapcorarhy EeMECeMULSENnt FhaBpebaVIRT t B

present invenldRAc FBenstish PEaviHed @ MRihodnob1 BREHE achaFddld dhd 2
sem conduct or device conprising: peeling a PSA tape froma sem conduct or

waf er, the $shiesdigudEdiernadrer thayiedgmahte formptienr mREtaresurthgc £

form an epemanind %@%&ngndc@nt@éihg&y@odcﬁwoﬂ QirRe GRd hene ehen®itve
formati on surface, the PSA tape adhering to the 30 el ement formation

surface of tH&¥$&®;conductor wafer via the adhesive |ayers; and cutting

Ahe sem conduct or WafekihNkfeS pELEQRGUSEOkheCHISRS thee el uibs NhbiWing
‘adhesi ve |layer after the PSA tape is™ peeled; 35 wherein the peeling of the
PSA tape i ncldtfessHuigragctene vaEaT cYhdudt FOTREF eelibgaT a spesusetelbed

segrment ed i nty: O £istAN008clilng areas in the direction in which the PSA

15 tape is peeled, by suction through at least two suction
paths in association with the sucking areas of the porous
member, and

the suction paths are alternatively switched
therebetween when part of the PSA tape corresponding to

20 adjacent sucking areas of the porous member is peeled off
near the adjacent sucking area for next peeling in the
direction in which the P8A tape is peeled.

According to a thirteenth aspect of the present
invention, there is provided a method of manufacturing a

25  semiconductor device comprising:
peeling a PSA tape from a semiconductor wafer, the
semiconductor wafer having an element formation surface to
form an element thereon and an adhesive layer formed on the
element formation surface, the PSA tape adhering to the

30 element formation surface of the semiconductor wafer via the
adhesive layers; and

cutting the semiconductor wafer into semiconductor
chips together with the adhesive laver after the PSA tape is
peeled;

35 wherein the peeling of the PSA tape includes holding

the semiconductor wafer wvia a porous member segmented into




at least two sucking areas in the direction in which the PSA tape is

peel ed, by suction through at I|east two suction paths in associ&ignaw #80G
t he sucki ng areas of the porous nenber, respectively, the suction paths
being alternatively 5 switched when part_of the PSA tape corresponding to
adj acent sucking areas of the porous nember is peeled off near the

adj acent sucki ng area for next peeling in the direction in  which the PSA
tape is peel & 1&A8tt Feo cinaking erepReinethe shidipatdenvanrernbr v PSto
adhesive | ayghphs idPHESEM AN RRfEhe! tihud (2D A8asPetirensiha A&t

| east two suction paths in response to the state in which the adhesive
layer and t h@2&BfResyv@Ssprdptape wath. thecsugkagat ereasowtt ddin PEsect of
the present rlapkdyeBbbRO-t{RENE | thd Qitded %a%fsh%giﬂﬁ HRREEALt IR0 a
sem conduct or device conprising:. peeling a PSA tape froma sem conduct or
waf er, the PSwitched whererbany of tthe A tapeucrwrespendingand adiadend t he
sem conduct org wafigly LPEQsSER d 20 ehipg afden 44h @S%%qpqﬂes

peel ed; V\heresiur] thg pee f’s_ng o@%hgﬁl%%kst ape ?Ecﬁ&dgﬁgﬁdﬁng the

seni conduct ordiatentysackipmr abea nfabenexegreat bw | it othat di pesiicnwgn

sucki ng ar easj;nt P dbdLGL 1N y ch. t PSA tape is peeled, by suction
t hrough at Izqaé}t(n"ht &e?ﬁ%}?ﬁ%ﬁg%pg}?ﬁ%&@h %‘s%soci ation with the sucking areas
of the porous nent¥de chetsngtioh phitds swiigpnalucsenat vetey samd cHdw

t her ebet yjgen .part he _PS [{ espongi | a ucki ng
areas of the a%%%ﬁgérrel ?E [ gspee %g&g I&)ednegg tﬁ%‘@%ld%‘%ce%tg s%ﬁg}r:cn}%”?r(ea
for next peelbdafyeen tthe =30 ldia=dctiven suctilsincpatihe FSA regworise geeltd® and
the cutting qof_the;sen s e h Sl ﬁqg{ I par 4

‘swi t chi ng bet ween tlﬁe at g%%o%v\o éﬁ’%t ?%XQB%’? S |eﬁ%rdg§%3ﬁ§e§% %hel%state
in which the ®dni conductor wafer is cut. 35 BRI EF DESCRI PTI ON OF THE

DRAWNGS 0 6 JAN 299:6:01‘&1ng to a fourteenth aspect of the present
15 invention, there is provided a method of manufacturing a
semiconductor device comprising:
peeling a PSA tape from a semiconductor wafer, the PSA
tape adhering teo the semiconductor wafer; and
cutting the semiconductor wafer into samiconductor
20 chips after the PSA tape is peeled;
_ wherein the peeling of the PSA tape includes holding
the semiconductor wafer wvia a porous member segmented into
at least two sucking areas in the direction in which the PSA
tape is peeled, by suction through at least two suction
25 ypaths in association with the sucking areas of the porous
menrber, the suction paths being alternatively switched
- therebetween when part of the PSA tape corresponding to
adjacent sucking areas of the porous member is peeled off
near the adjacent sucking area for next peeling in the
30 direction in which the PSA tape is peeled; and
the cutting of the semiconductor wafer is implemented
in parallel to switching between the at least twe suction
paths in response to the state in which the semiconductor
wafer is cut.
35
BRIEF DESCRIPTION OF THE DRAWINGS




In the acconpanying drawings: FIG |A is a perspective view of a [ g JAN 2008
sem conductor wafer wused in a first enbodi nent of the present invention;
FIG 1B is a sectional view of a portion along the 5 line A-A of FIG 1A
FIG 2 is a perspective view show ng a sggerrati c configuration of a

sem conduct or manufacturing apparatus actording to a first enbodi nent of
the present invention; FIG 3A is a plane view of a wafer sucking section

10 used in a peel i A§ FBEEhRATARINGNY Frakipdsiechani sm of the seni conduct or

manuf act uri ng apparsaidis 18houn, | fadddactdiveFb w38 | $ feri@ehioRabr W of a
portion along the line 3H3H of FIG 3A;, FIGS. 4A to 4C are plane views
expl ai ni ng a Y568t LPoRafirel sbcdimeREheh He mzaseatwireenBifiki ng section of

the sem conductor pRnuf@CtLi g s_@EIE%ﬁéPSV.%Q\SS?WBfi y Fb 3 ti%r AN ordghethe

sem conduct or_ waf er broken into pieces; FIG is a sectional viéw
expl ai ni n§ artidseradi 8f BIG. dAjeel i ng mechani sm of the semi conduct or

manuf acturing 20 apparapus; Shaw,diefl Givd HES- sﬁéwﬁﬁg 6B aLRefl@gr ams
expl ai ni ng conf |%urat| on exanples of auxiliary plates; FIGS. 7 and 8 are
sectional vi srfagyratadng afh aopsemt¢ondusttarh e mphukaptumdiganEERB R tushe

sem conduct O 2R ARRUESCL UEG AARREARUS: SHOWhd BrELGhe Znfeh@ondh (O 9C

are schematic diagraims explalning one exanp rocess of nounting the
senmi conduct or chi pFIGhi¥n B2 eapipding opewFIdGS 2| BAfed $8Ckhne sectiwnal

views shew nq,Qtdef, 30.exapml ; ess g st
sen conduct or chi psn V\/mpcﬁ ar qu?%i%r&rgﬁnp?gr%fé Egﬁkégs)%géper slp%gt?f;/eﬂeﬁ ew of
t he sem condugamycongbft-ter B faetard sgortpardor mborvnointREC| Asenti on; FI G

R e g et o M ol 5o 0 RO A0G of° | AL P uidh
line 3H-3H of FIG. 3A;

FIGS. 4A to 4C are plane views explaining a positional

15 relationship between a wafer sucking section of the
semiconductor manufacturing apparatus shown in FIG. 2 and
the semiconductor wafer broken into pieces;

FIG. 5 is a secticnal view explaining an operation of
a peeling mechanism of the semiconductor manufacturing

20 apparatus shown in FIG. 2;

FIGS. 6A and 6B are diagrams explaining configuration
examples of auxiliary plates;

FIGs. 7 and 8 are secticnal views explaining an
operation of the pickup mechanism of the semiconductor

25 .manufacturing apparatus shown in FIG. 2;

FIGS. 9A to 9C are schematic diagrams explaining one
example of a process of mounting the semiconductor chips
which are picked up;

FIGS. 10A to 13C are sectional views showing other

30 examples of the process of mounting the semiconductor chips
which are picked up;

FIG. 14A is a perspective view of the semiconductor
wafer used in a second embodiment of the invention;

FIG. 14B is a sectional view of a portion along the

35 line B-B of FIG. 14A;

FIGS. 15A to 15C are process sectional views




expl ai ning a peeling process through a pickup process according. tt]obaJAN yailL
second enbodi nent of the invention; FIG 16A is a perspective view of

sem conductor wafer used in a third enbodi mrent of the invention; 5 Fl G

16B is a sectional view of a portion al ong the line CGCof FIG 16A; FICGS
17A and 17B are process sectional views xpl ai ning a peeling process and a
pi ckup process according to a third enbodi ment of the invention; 10 FI G
18A i s a per SPEIFLPENGi ey oPeelidehi coegessor thypiah @wse®ihur fBIPEess

enbodi ment ofa&&mayee&lgrgec%n@ etBBdifefe SHEtiHaNahvahep,0f @ portion
along the line D-D of FIG 18A; FIGS 19A to 19C are process sectional

views 15 expl ai ni f§Ga pkehi A§ pr opessPenrBiRyhvaepi ciupa predéssndaehst di ng
to a fourth epyedi ective view of
edl ﬁrfslegdh%n a §|¥ ﬁﬁn ?rrent O?wé%{?f‘éﬁ;o

a sem conductor wafer e Invention; FIG
20B is a Sectional RiGwI1SB doort sentinadg viwy @0 2iperEe olanaG LA
FIGS. 21A to 2l ¥ @ BEOSESS 3@Ctional views explaining a peeling process
t hrough a pi ckup process according to a fifth enbodi nent of the invention;
FIG 22A is a perspdési.ve Wikrewaod a 198 comdugiapeesss welsionakd views si xt h

Slong the 1158 PipLeE s Ble NS prathds Fhd o R0%, Hrtliedh AcBOEMLAY,

views expl alfm Ry taipdeerpeddraade of ttheoug*heratlmrckup process 30 accordl ng

the serm eanduct or s or S ed™ 1 aPSBURREH Wb Saiest oF e chuaRr e o

FIG 24B is aafmn usedl ini zwairth punbpdumelatm@ thee invenbi@ G of FIGS. 24A

SELSE 90 20 Ces S SEELLty KR o) L0 058 K
line D-D of FIG. 18a;

FIGS. 1%A to 18C are process sectional views

15 explaining a peeling process through a pickup process
according to a fourth embodiment of the invention;

FIG. 202 is a perspective view of a semiconductor
wafer used in a fifth embodiment of the invention;

FIG. 20B 1is a sectional view of a portion along the

20 line E-E of FIG. 20A;

FIGS. 21A to 21C are process sectional views
explaining a peeling process through a pickup process
according to a fifth embodiment of the invention;

FIG. 22A is a perspective view of a semiconductor

25 wafer used in a sixth embodiment of the invention;

FIG. 22B is a sectional view of a portion aleng the
line F-F of FIG. 224;

FIGS. 23A to 23C are process secticnal views
explaining a peeling process through a pickup process

30 according to a sixth embodiment of the invention;

FIG. 24A 1is a perspective view of the semiconductor
wafer used in a seventh embodiment of the invention;

FIG. 24B is a sectional view of a portion along the
line G-G of FIGS. 24A;

35 FIGS. 25A to 25C are process sectional views

explaining a peeling process through a pickup process




according to a seventh enbodi nent of the invention, FIG 26A is gﬁg@ 7006
vi ew showi ng anot her configuration exanple di fferent froma conf o)
exanpl e of a wafer sucking section shown in FIG 3; 5 FIG 26B is a
sectional view of a portion along the |ipe 26H 26H of FIG 26A;, FIG 27A
Is a plane view show ng still another configuration exanple different from

a configuration e of a wafer sucking sectjon shown in FIG 3; 10
FIG 27Bis &%86?%5&%0\?} SRVEPTH ﬁ‘&??%??f% Ghg tPReINYSHG OB/ 27H of FIG

27TA, FIG 28A is arpangeXi £aV $homindd vEkiv kheRDid inottHeM cgHEaghatiemnpl e
different froma confi%uratlon exanple of a wafer sucking section shown in
FIG 3; 15 FRE2mpae cdtiekenti Spar @ é%?rbfflgéirﬁBF?’i‘oﬁxa{“B%ﬁ Phe 2 I'1afEr

28H 28H of FldackiBé s&G o2 ¥odwd anpFaBe ¥ ew showi ng still another
configuration exanple different froma conf | guration exanple of a wafer

sucki ng s&ction shé#-i #5B G5 3 FH@alogievs of ecPPBHHA" A ewdbfthe

portion al onqginResehipgy ZHIAY] okakl G 30A; FIG 30A is a plane view
showing still another configuration exanple different froma configuration

exanple of a wafeFIfuckPhl sk®tidn RRGEN Vae¥| Gharings Frall3opreser
sectional vi %n@'&gﬁrﬂ@iéﬁ Oékaﬁﬁ;ﬁ%g cﬁ@%eréhﬂef%a?%r&ﬁgﬁrg’tlégpﬁexﬁhﬁe 31A

is a plane view s still "another configuration exanple different from
a confi gur at |q¥nae%aﬁﬁresu@$1rw werElog uglkewy ge&¥on3shown in FIG 3; 30

FIG 31B1ps a sectigggal ieeWOfs asROFidA alihg die bbheich e ofnd! G
31A; FIG 32Ais a EI ane view show ng still another ‘configuration exanple

di fferent fromn® eFArEGlref ihe -edfple of a wafer sucking section shown in

FLG 3; 35 FIG 32Brics azgactigonal éalea\ﬁeof vReROT Lh oM Y OnRGifihe ahbBger
'32H 32H of FIG 32A; 0 6 JAN 2006 1
configuratlon example different from a configuration example

of a wafer sucking section shown in FIG. 3;
15 FIG. 28B is a sectional view of a portion along the
line 28H-28H of FIG. 28A;
FIG. 2%A 1is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
20 FIG. 29B is a secticnal view of a portion along the
line 28H-29H of FIG. 30A;
FIG. 30A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
25 FIG. 30B is a sectional view of a portion along the
line 30H-30H of FIG. 30A;
FIG. 31A 1is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
30 FIG. 31B is a sectional view of a portioh along the
line 31H-31H of FIG. 31A;
FIG. 32A 1is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
35 FIG. 32B is a secticnal view of a portion along the
line 32H-32H of FIG. 32A;




FIG 33A is a plane view showing still another configuration exin‘gl E , ‘
different froma configuration exanple of a wafer sucking secti®nts ﬂiﬂﬁl
FIG 3; FIG 33Bis a sectional view of a portion along the 5 line 33H 33H
of FIG 33A; FIG 34Ais a plane view showing still another configuration
exanple different froma configuration exanple of a wafer sucking section
shown in FIG 3; Fé% 34B. i s .a sectignal vi ew of awportio .gion the 10
line 34H 34H of FI &C34a3% &S 38a PSR p) e viBtw R ﬁgl i 19Nt her

confi gur at i okoaxagetetihird fatapl of HOFFarSoNTig al icomfeyapption cxaamplel er
sucki ng secti%n shogég in FIL.G 3; FIG 31158 IS a isctépnal view of a portion
along the 18% PnEekslsighips ppetian ShgnGIn3EAC) 34 pl ane vi ew showi ng
still another confkrgur3kBBoAsexargictidnbi ergalr fofom apestifdngWiahigorthexanpl e
of a wafer sucking_section shown_in FIG 3; FIG 36B is a sectional view of
a portion®al ddget A3 19M&186HP3BH of FIG 36A; FIG 37A is a plane view

showi ng still anotpet, couki gy atd oplaxanpleedi fdienanly f c@ILR candtigur ati on
exanple of a wafer sucking section shown in FIG 3; FIG 37Bis a

sectional vi GRNGFIRTRBIT GFAHIRIRg HRESTIBE | F3RM Fr i EopfigyraEter FAPIS
38A is a pl arg Wi GUESROWMAG et isbbtasRt &ifdwn G@NfTgUrati on exanple different
froma configuration exanple of a wafer _sucking section shown in FIG 3;

FIG 38B is a sectféRal 3BekSof® St a6y theé BOFHiMe BmIizdiiss

FI G 38Ai oFl G33@A3ug-a4| snerpd .ewaghowi ng still another configuration
exanple different froma_configuratign exanple of a wafer sucking section
shown in FIG 3; FE&G-39B°Rs 1S sétt RIFRE VIR of SO | St ongPTHET 35

Jdine 39H 39H Qhnrhib{eraddh Sldap140AiirFeeRt aNtol | VeI LS| bxansiidier 0
67 JAN 2006 12i'a wafer sucking section shown in FIG. 3}
FIG. 35B is a sectional view of a portion along the
i5 line 35H-35H of FIG. 35A;
FIG. 36A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 36B is a sectional view of a portion along the
20 line 36H-36H of FIG. 36A; |
FIG. 37A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 37B is a sectional view of a portion aleong the
25 line 37H-37H of FIG. 37A;
FIG. 38A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 38B is a sectional view of a portion along the
30 1line 38H-38H of FIG. 383;
FIG.3%2 is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 39B is a sectional view of a portion along the
35 line 39H-39H of FIG. 394;

FIG. 40A is a plane view showing still another




configuration exanple different froma configuration exanple ofjaj Vﬁgf rZEi 08
sucki ng section shown in FIG 3; FIG 40B is a sectional view of a por on-
along the line 40H 40H of FIG 40A; 5 FIG 41A is a plane view show ng

still another configuration exanple di f]‘Lgr ent froma configuration exanple
of a wafer sucking section shown in FIG FIG 41Bis a sectional vi ew of

a portion alo the ljne 41H 41H of FI G 42A. 1 s_a_pl ane view
showi ng sti |l Icog‘ﬁégﬂ’é?‘tl%rﬁ’? &t PSATERSRDI %ﬂaﬁ‘ 3 é?oé%lgiufﬁlﬁi“an ation
exanpl e of afwaf @af&HCiididngeebbofos et LrFlFEc.33; FIG 42B is a
sectional view of a %OI‘tIOﬂ along the |I|ine 42H 42H of FI G 42A; 15 FIG

43A is a plane vi eRWIShodPRg 1St i | SRS EGHT |C§urao1t1i’% IS it B % ent

froma confi gumnat kon- mr’&ﬁ &1c0f 48awaf er sucking section shown in FIG 3;
FIG 43B is a sectional view of a portion along the I|ine 4&H—43H FI G
43A; 20 FPG 44A i §1&-pl 4R ABwRh&EHERE sVEEY afRRdY  SoAfiguRaRt ib"?’F

exanmpl e di ffef&mlgﬁfaman copri W aliireBreX8nPltan HfcohMmefiRt tsdakeRgnsSRet i on
shown in FIG |G 44B is a sectional view of a gortlon along the 1line

44H 44H of FIOE u¥afepssygRinmsaction Prefe Wi E4Cshdwi ng still anot her

configuration exanpg, digifserignts f Lo @rzantigir atd o ﬁéﬁﬁi&r@ aldngd ¥ed er
sucki ng section shown in FIG 3; FIG 45B is a sectional view of a portion

along the |ilie3lHadH #f HIG- 43A7 30 FIG 46A is a plane view show ng

still angpher confarguragbgn gxanpl qolcanfef erv%% fé@@%ﬁuw@ﬂﬂuratahsﬂq@arrple
of a wafer sucking section shown in FIG 6B is a sectional view of

a portion al cpfigeratiae @@mﬁﬂ@%défffPF@‘t4B—¢Pm3§ mﬁlwgﬁlgnaeis%%e vi ew

showi ng stillyanothet: oM =AIdt9BreXREPH i dlirfrier ent from a configuration
‘exanple 0 6 JAN 2006 17
FIG. 42B is a sectional view of a portion along the

line 42H-42H of FIG. 423;
15 FIG. 432 is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 43B is a sectional view of a portion along the
line A3H-43H of FIG. 434;
20 FIG. 44A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FiIG. 3;
FIG. 44B is a sectiocnal view of a portion along the
line 44H-44H of FIG. 44A;
25 FIG, 45A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG. 45B is a sectional view of a portion aleong the
line A5H-45H of FIG. 4bA;
30 FIG. 46A is a plane view showing still another
configuration example different from a configuration example
of a wafer sucking section shown in FIG. 3;
FIG., A6B is a sectional view of a portion along the
. line 46H-46H of FIG. 46A;
35 FIG. 47A is a plane view showing still another

configuration example different from a configuration example



of a wafer sucking section shown in FIG 3; FIG 47B is a secti ongll VW@%E
a portion along the line 47H 47H of FIG 47A;, FIG 48A is a plan @i

showi ng still another 5 configuration exanple different froma
configuration exanple of a wafer sucking section shown in FIG 3; FIG 48B
is a sectional view of a portion along tfte |ine 48H 48H of FIG 48A, FIG
49A is a perspective view of an exanple of a 10 wafer ring equipped with a
sem conduct opfwafefars etdhcknnghsecipras eshiownn¥BnfI®n;3;FI G 49B is a sectional

view of a portion ng e._line J-J of.FI. G _ 49A; FI A L§oBg ¢
per spective view o?Jﬂg' s%?ngcjdﬁdﬁctsc?rctlfga\lma Jé‘rawuggdal r?ggtg?)ghta%oeﬂbo T rent
of the invenflina;4H-QA7IH50E FIGa &&%tional view of a portion along the 1line

K-K of FIG 50A;, F . 5 tq 51D ar rocess. sect VA i.ning a
peel i ng process th#io:ﬁgh 4;{ﬁfoi é‘l?upapr ngtsq% “éccsg"ro ?ﬁ t%kgi/%i g‘ﬁéﬁkgk
enbodi nrend otohBigquraenin @xambl&. db2feten tFlfEonb 2D candiFliGatESh aempdlenat i C

views of a c arative exanple; FIG 54 is.a engtic view show ng

o foct s of “afe B GHAT GHSaTReRechion o ah FER 35 F1 G 55 19 an

enl arged secti onal Fecewdsl essentdcaitionabpetient efofa gpadriventsiangl theckup
device in picgking sem_cond or chip froma PSA tape; FIGS. 56A and
56B are a se%fﬁnﬂ#‘%@%%ﬁﬁi 'p}flj ‘view of a sem conductor chip,
respectively, to erpbai @9 cisaick RB@sphbthvanyieecwt wrenekdrepldi ckness of
t he sem ¢conductor chi is.100.pmor nore;.and, FIGS. 57A and 57B are a
sect i onatOvi SHERRAFANH| SASYPRYS | Bt Canot R CEMIERILCRER TS 10 the
respectivel y pregefkpl@rdntiamgt her crack which may occur when the thickness

of the 35 sem congel oroghip Lo 100 pIor JIoLeo 0 5 JAN.2006 1 PRIl LED

line J-J of FIG. 48A;
FIG. 50A is a perspective view of a semiconductor

15 wafer used in a eighth embodiment of the invention;

FIG. 50B is a sectional view of a portion along the
line K~K of FIG. 50A;

FIGS. 512 to 51D are process sectional views
explaining a peeling process through a pickup process

20 according to a eighth embodiment of the invention;

FIG. 52A to FIG. 52D and FIG. 53 are schematic views
of a comparative example;

FIG. 54 is a schematic view showing effects of an
eighth embodiment of the invention;

25 FIG. 55 is an enlarged sectional view of essential
components of a conventional pickup device in picking up a
semiconductor chip from a PSA tape;

FIGS. 56A and 56B are a sectional view and a plan view
of a semiconductor chip, respectively, to explain a crack

30 which may occur when the thickness of the semiconductor chip
ig 100 pm or more; and

FIGS. 57A and 57B are a sectional view and a plan view
of another semiconductor chip, respectively, to explain
another crack which may occur when the thickness of the

35 semiconductor chip is 100 pm or more.




Enbodi nents of the invention will hereinafter be described in refﬁr n@mtﬁ
the drawings. First, a first enbodinent will be described referri g§ 4906
FIG IAto FIG 13C In this enbodinent, a die bonder having a peeling
mechani sm for a PSA tape and a pi ckup nmechanismfor sem conductor chips

wi || be explained by way of exanple as al8seni conductor manufacturing
apparatus. 10 FIG 1A is a perspective view of a sem conductor wafer used
in this enbodi ment, Fl GDERIIEDaDESCRIBTEON OWHBf IRVENEIAN on al ong t he
line AAof FIG 1A .FI.G 2. isS rspective.view show.n mat.i ¢
configuration of a%@%"@%ﬁ%ct% Iqrr'g-'neuf é‘gf"ﬁpgﬁanap%laﬁat alée%ggg%? ﬁ\g 9 this
15 enbodi nentdedeir@bedAin sraf epleaine vbetthefdwawiafgar. sucki ng section used in

t he peeling nechanism and_t Lcku nmechani f the sem conduct or

manuf act uri ng appar%rﬁg’sﬁom%ﬁrg#naﬁg@”fn I”&Slr%%’ef S eascé%cgﬁ&oﬁggeﬁle% of a
portion abongo tHie.| LRet3HRH dABCEI G 3A; FIGS. 4A to 4C are plane views 20

expl aining a positigonal, relatjonship between the fer sucking_section of
t he sem conduct or r@nu%ﬁi’fu%ﬁ%‘ﬁ%&f’at s &s%og’/ﬁn FE FPEV 39 ft Pﬁ%flng
sem conduct ormewiael ssepasat el PR tsp canduchorpiditps; nedBanbsms for
sectional view explainin an oper.ation of .the elin hani sm of the die
bonder of 25 FFGRCBAIEEER P IR 1dnks SR AP ENEEFA T AFTBORI FU at | on
exanpl es of atenildondycpbat®mufadBtrifgaagpdratLe sectional views expl aining
an opera&i on of th&_&icg%g. nmechani sm of the di e_bonder, shown, in FI

hefrat-P

2;
FIcs. 9a*Po 9c ar 2 PRETREESVARH Y Bnd RIGARIUSTOF ‘ﬁa’g“?’bcess
30 of nounti ngsddeirs ethid natisddiimedit, PFIGI CE ai Pi s&CelidhEl FHB.ofIGA to

13C are sectional. vie showi.n t.her exanpl es f the pr ss .of . mounti ng
‘the sem cond@cf%lo@hi As WA \(,:%Pegr 106 cgé% Lfbte IFﬁ%t'heT‘gerri [duét oFSwat er
shown in Fl GpedspestPGA dew apRo¥iIngO\Er Schamebid r ectlfegepsitiat mefi on
surface having an el enent fornation.area as _a Eurface ratection Icﬁﬁse and

an ~O 6 JAN CREGHEE VERTHAT IS PEPREATER LTEHIEGr 1 &Ce. t he

15  ambodiment; FIG. 3A is a plane view of a wafer sucking

section used in the peeling mechanism and the pickup

mechanism of the semiconductor manufacturing apparatus shown

in FIG. 2, FIG. 3B is a sectional view of a portion along

the line 3H-3H of FIG. 32; FIGS. 42 to 4C are plane views

20 explaining a positional relationship between the wafer

sucking section of the semiconductor manufacturing apparatus

shown in FIG. 2 and the semiconductor wafer separated into

semiconductor chips; FIG. 5 is a sectional view explaining

an operation of the peeling mechanism of the die bonder of

25  FIG. 2; FIGs. 6 and 6B are diagrams explaining

configuration examples of auxiliary plates; FIGS. 7 and 8

are sectional views explaining an operation of the pickup

mechanism of the die bonder shown in FIG. 2; FIGS. SA to °C

are schematic diagrams explaining one example of a process

30 of mounting the semiconductor chips which are picked up;

FIGS. 10A to 13C are sectional views showing other examples

of the process of mounting the semiconductor chips which are
picked up.

In the semiconductor wafer shown in FIGS. 1, a PSA

35 tape 24 covers an entire element formation surface having an

element formation area as a surface protection tape, and an




present enbodi nment, the adhesive layer 29 is separately form&*ded%e ﬁ@ uﬂ
sem conduct or chip. The die bonder shown in FIG 2 conprises th c 'sm
5 to peel off the PSA tape, a pickup nmechanismto pick up the

sem conductor chips, a transfer nechanismto transfer the sem conductor
chips picked up onto a leadframe, and a €onveyi ng mechani smto convey the
| eadf ranme. The peeling nechanismincludes a holding table 3, a video
canera 4, a P@ﬂ’ﬁééVEnglaﬁe&W% ign femidd apy pl arear 2sanfiace suctinortheni t

20. . The pi C?‘Héf JHJ&%% L hethgl %{dg%s&%%gel ert hEQ‘”l@ﬁgnﬁgﬁ’E&a{ t he

suction coll e suct i"on " uni nec sSm an
pi ckup rrecharﬁcgmesihﬁpe edch hasmdicpgdutiibr ecl@ip he Vi deo canera 4 and the

suction unit 20. 15I.h'gh<algo£§#%?% %f)&ﬁ_k%} heﬁG lr'ga %esﬁgﬁﬁﬂizfé;?' ntq

at | east two sucking areas i'n a |re i'on" to  pee
PSA t ape, 5f ortcexsagdl @ffa thef 86Asteke hga spithu mehaoipmi sedpdek aupithe | i ke

ceram ¢ mater / 0 ubstr n thi enbodi JEN as- sho in
e 5, Mhe SRHCEABRRLER 0N S | BlGiced) ST RS D
Under the sudclamigoadeatol- Ichips2- pickedneaqgti emtaol as Readframe ,23ard are

S e TR e L T b
wi t h el ement snéhamdemng nicdededi ai Slkeddingndabhiec3,i s ahfdececbarmrtahea PSFA t ape
2 LT gt 1o sl 5y U ol 1SRl 3 L B OGRLE 0
shown in Fl GSL‘heélApauldumBmechamsrh ohgist uthenahoIdirert tainlof 3t,hetlm1ckidilgo ar eas
2-1to 2-7 is Odlsdpose beat h to_a peelin dlrect
‘posi tions of (f%' Seni con&ué’t or cht pseg %1 'g% ?/ THEHTY P2 40ri nghe
pi ckup. On t heeedtimer rrbahelmsxﬁ ﬁncagmmlpﬂdm@smf:hm'ﬁsm SsHE 0 ttheC holdidy ps 1
el i nat i on OFPIE Gagres B B, 45 8RR BN BEC 42 squar 6) as
shown i n1Bl GS. 4A Brwd MCdinhbetESfetBpmldh soabtis hemiber [mia&dat@ﬁf 1ﬁto
gg;;e: OC 6 ‘]Aél\l: 2Peast2 Otxpoorstﬁcq{rl%gc’farteg% S(eintoo%q.oc s g:_hl gs direc lchan 9
peel off the PSA tape, for example, a wafer sucking section
2 comprised of a film-like ceramic material/glass epoxy
substrate. In this embodiment, as shown in FIGS. 3, the
20 wafer sucking section 2 has seven sucking areas 2-1 to 2-7.
Under the sucking areas 2-1 to 2-7, connection holes 23-1 to
23-7 are provided for connecting vacuum pipes. On this wafer
sucking section 2, the semiconductor chips 1, which have
been formed from the semiconductor wafer with elements
25 having been finished, and which is affixed to the PSA tape
24 (refer to FIG. 5), are sucked to be fixed on a surface
opposite to the element formation surface via the adhesive
layer 29. At this moment, as shown in FIGS. 4a and 4B, if a
longitudinal direction of the sucking areas 2-1 to 2-7 is
30 disposed to be at right angles to a peeling direction,
pesitions of the semiconductor chips 1 are easily identified
during pickup. On the other hand, if diagonal lines of the
semiconductor chips 1 are disposed in a direction parallel
to the peeling direction (with an inclination of 45 degrees
35 when the semiconductor chips are square) as shown in FIGS.

4A and 4C, the PSA tape 24 starts to be peeled off at corner




peel off. The size and thickness of the sem conductor chips 1, gg@gk\wzﬁu*ﬁ
force of the PSA tape 24 and the |like may be considered to deci de Wiic
arrangenent to select. 5 The holding table 3 noves the individual

sem conductor chips 1 onto the suction unit 20 by noving the sem conductor
wafer in an XY direction. The video cane?® 4 nonitors the surface of the
sem conductor chips 1. The suction unit 20 is disposed under the hol ding
tabl e 3, andprhasion®r ofxdisl esemiGonggciarugipsudti dmpkipghpst ceRFesEONdi ng

toat least budy sypteMeolsVACU (RGO i RES HaAl oBrsuaiayidede n o

manner corre nding to the sucking areas 2-1 to 2-7 of the wafer Sucking
section 2; alchadyesien fakee ©of dhendRSA heapeyaddiuandi phe; 1akd @aXokerol | er

to control t angﬂagggﬁv&; tde%ﬁﬁéa*‘ﬁgﬁ? 'g}q_.atnrg%gggrt apismto transfer the

sem conduct or I ps onto t e rane I's conprised of ‘a bondi ng tool 8,
the sucti®n col | et The, halgosd tiaddecdr meves obhstagbivitivad spohabndpdiezd 12

and the like. uct | ol . |.s; al ' i 2adsycks
the sem cond&gg{gg 2h§}6%82t1%eee%u}3:1%gf Pﬁ%r%o?ngt%g r@% aprﬁggZ%%%%Ot rar?s% ers

t hem ont o t herafposiihi em GO dgkictnost agthd 1vidée gmests oh wénitprs the

sem conduct or, Lp. 1 ks,.correct he | t,i onmcor Lon. :11. The
sem conduct of° “%EF‘%‘% (f’fvx';'ukbese‘“‘3 eg’%sﬁ% ?‘ thl%t‘lg]é a@%(%ot}r'eglfheed sglr%gﬁ? gaﬁgf%?z?): %ont o]

t he | eadf r anmelibpotbd boddi ndghehdadd8ngFiebher For eind Hes,onfey | @xpmEeEhani sm
to conv th | eadf rame,i s .conprised of | eadf r supplyi ction 5, a
| eadf raerr%oco%\‘/ﬂgyi‘ﬁagcutﬁﬂ t (%?c%opr@st%w%snvg%ﬂ%%oﬂcﬁr@, 1!'Jacp3 ¥I 2%3% r%ar#e"%

housi ng sect isyst@manchft headudke. (Fietiddfpiges Shepl gragpsevided Snsteor es

the 1 eadframe befor e dle.Ronding..o and Seauenti akLys senfls.ou e lapdfr ame
to the | eadfrane conveying uni tE? e pasie®conveying unit 7 applres a
conducti ve pasifert szuwkied pection & tshechagpdavame wedvecysd dsrige tte

o A S s SR, SRR, o
15 wvalve.
The transfer mechanism to transfer the semiconductor
chips 1 onto the leadframe is comprised of a bonding tool 8,
the suction collet 10, a position correction stage 11, a
bonding head 12 and the like. The suction collet 10 is also
20 used in pickup, and sucks the semiconductor chips 1 peeled
off from the PSA tape 24 and transfers them onto the
position correction stage 11. The position of the
semiconductor chip 1 is corrected on the position correction
stage 11. The semiconductor chips 1 whose position is
25 corrected are transferred onto the leadframe by the bonding
head 8.
Furthermore, the conveying mechanisnl to convey the
leadframe is comprised of a leadframe supplying section 5, a
- leadframe conveying unit 6, a paste conveying unit 7, a
30 leadframe housing section 2 and the 1like. The leadframe
supplying section 5 stores the leadframe before die bonding,
and sequentially sends out the leadframe to the leadframe
conveying unit 6. The paste conveying unit 7 applies a
conductive paste to a bed portion of the leadframe conveyed
35 by the leadframe conveying unit 6. Further, the leadframe

housing section 9 stores the leadframe with the die bonding




A schematic operation of the whole die bonder is as follows. First, the
semi conductor wafer with the el ement formation having finished 05 bifbkdhlb
into pieces to forma 5 plurality of sem conductor chips 1, and the

sem conductor chips 1 are transferred and adhesively bonded to the PSA
tapes 24, and rmounted on the holding tabd¥% 3. Alternatively, cut grooves
are formed along dicing lines (or chip division |ines) on the el enent
formati on suhfwuieg sfite shedt.he 10 sem conductor wafer with the el ement

formati on having i ni shed, by a nmethod call a_dicing.: pbe ri pdi,ng, and
the PSA tape 24 isLafSF?")%ré'ﬁt%%t SP?ﬂaetlecfnen%#\t %g%rVrg?f%nglgu%gggggs?%eégand
t hen t he senffobhdust or Fauatej ithesepmiabaductot owatar contbcttne ciHigpenty

grinding the_rear, surface. of the 15 wafer.to reach, at_| ea e rooves
Tent i oned. anSPEREEith s RGN | R s aPrESATr EReh: roSaet 57" TRk % %on
the hol di ngpllabbkkity bEXtsentibendeataondhiper ichigndl tlse desemitdnductgaked

cand fixed by the suction unit 20 d the PSA tape is eel ed %;useof
t he peeling EMakP2 a?ﬁﬁtﬁ’éa%?é?#rieg]ya ) ?%‘ufgl.y SB%%CSQ ueﬁ?l ;ﬁﬁet hé

hol di ng t abl eapekSzapvad nbuhlted %Y the deiliding aadlé ®. saltaeceaivellyg

sem conductor _chip 1 is nonjitore sing f.he video canera 4, and .imge data
obtai nod- i CHE HEGOHBRI hF Ftach A HELRd L1008 (R EOLR RO

det ecti on suglnas) poshti enal deimait orfcrnchtienk detfsts onsithe fdm  the
identific(ﬁ%i on of nqn-defectiyve/ def.%%tci ve pro uctstf or, thg. s§m§£‘%qluct or
chips 1.1%br §6PEFONERE e ni ct'Br hi'%‘e 1 S1E™REEY B9TFRE RUct 1Dl | et
10 whil e bei mAnserkedlyy d eetheac WHDIRK thedbeixig Obefintd Gfliridiolg,alawel s
needs to be cked ., by the cuum dependi.n n the size and thickness of
'the 30 seni c%ﬁ’&uc?ﬁ% HE5H é% tHat at%ﬁwegr gor&ockggeupéﬁ??&trg ?Pge!lﬁcend ont o
the position stefaeet sedest age tHen ALK sdrhigcorritbirowaded, isf sapackekd

arrangenent aof front and_back of . the sem conductor chip 1 are ad ted, it
i s transferr @t REBFRRSEF SESHEYt HEB n %érf&r&su’égaﬁ%x?% ald er

the pickup i swaffedi stedreddie Bol dicagtt altlee odt | Srovves hentigosi t aosvef the
serm conduct or Sl Bhntnd®cR BNANE, 2% SRS HRCRSK endll 1 CBETAId 0N 1S
- holding table 3. Next, the semiconductor chip 1 is directly
sucked and fixed by the suction unit 20, and the PSA tape is

peeled off by use of the peeling claw 21 and the auxiliary
20 plate 22. Subsequently, the holding table 3 is moved in the
XY direction, and the surface of the semiconductor chip 1 is
monitored using the video camera 4, and image data cbtained
with this monitor is binarized or multi-valued to conduct
detection such as positional detection and mark detection
25 for identification of non-defective/defective products for
the semiconductor chips 1. Moreover, the semiconductor chip
1 is held by the suction collet 10 while being sucked by the
vacuum of the suction unit 20 (not always needs to be sucked
by the vacuum depending on the size and thickness of the
30 semiconductor chip) so that they are picked up and
transferred onto the position correction stage 11. After the
position and, if needed, arrangement of front and back of
the semiconductor chip 1 are adjusted, it is transferred
onto the leadframe by the bonding head 8.
35 Next, after the pickup is finished, the holding table

3 is moved to a position of the semiconductor chip 1 to be




On the.other hand, the | eadfranme supplying section 5 sequentialh@jggﬁﬁfzwm
out the leadfrane to the |eadfrane conveying unit 6. Fromthe pasfe ,
conveying unit 7, the 5 conductive paste is applied to the bed portion of
the |eadframe conveyed by the | eadfranme_ gconveying unit 6. Further, the
sem conductor chip 1 transferred by the nding head 8 is nmounted on the
bed portion of the |eadframe (this is called the die bonding). The

| eadf ranme hoBdFhges@Rt1f -9 T ssicpmesatine eaHrdee KEPR2ER@: di e bondi ng

having finished. ‘the +aROvRHRRPERAMEON the SRAUERLHA! LYpBBReR] GbethiBit 5 the
mechanismto peel off the PSA tape and the pickup nmechani smfor the

senm conduct osegrpEiabin £996l | ayt nEhfodl erdfysimekupomethed &aHFFKose

nechani sts | iokleydhe Lniborsler peghi angd ghone Wliepadlossiibed e
greater detail with reference to FIG 5 to FIG 9. (1) 'First, the PSA tape
24 i s af fPxegonduchive| amsite  {or marldmdsuke addie ahedt romdsnc ontludiher

waf er separ atl%gdf'kg;ng ts(gp1 ckQr ¢RLPS éédﬂﬁ:\%r R nvdhengemgandyct or 20

wafer is conprised o e sem conductor chips 1 whose rear _surfaces are
cover ed wi t h Furghatthethe es¢miyaandpgtopurhierl txansfeseedbby bhe\ieonding PSA

tape is usedyapy bhgs? %:Eﬁﬁgd 8&9&?&5}5&9 Opﬁ&ﬂ%o%r ot }HQp%%dEfﬁﬁe 09:5}%'1@9

sem conductor. waf er . h_e sem conduct or wafer separated into .
seni conduct oriscldagdefs thet dipm dnelimglldi nGhe abdadiFames houhéngoseHepnt &bl e 3

is providgd w t u I pe ey
val ves 2 g\ t\é’v"%&tsgﬁh%f?&%g? gglgéaﬁgﬂt{m%gagg%m%%ﬁdn%ggzgé%éﬂ gg%f&g% t hese
are used to Theekbbole operaigan apesédueThieaMar yerepted. 25A of a 30 first

St conductor vaf er 2o Tl YERsLAnES pref ok ohs el otk Mt e ) 1

this state, tHekRgAmeghendamstar tthe os¢eicqresicsdrorhipsn peel 2ngeekingpe

an edge of t NS Tee Tor TASKIP,JoPEG g+ B IFR S Re Mhatelind W ' BEF 1548 70

JAN 2006133 dpridaramentliigned?abpve aiwilll nbpedespyibed sén gneaher PSAtaipe
with reference to FIG. 5 to FIG. 9.

(1) First, the PSA tape 24 is affixed to the element
formation surface, and the semiconductor wafer separated
into semiconductor chips is prepared. The semiconductor

20 wafer is comprised of the semiconductor chips 1 whose rear
surfaces are covered with the adhesive layer 29, Further, as
described above, the PSA tape is used for the surface
protection tape or a support tape of the semiconductor wafer.

(2) The semiconductor  wafer gseparated into

25 semiconductor chips is set on the holding table 3.

(3) The holding table 3 is provided with two systems
of vacuum pipes 25A and 25B, changeover valves 26A to 226G of
the pipes and two vacuum pumps 27A and 27B, énd these are
used to peel off the PSA tape 24. The vacuum pipe 25A of a

30 first system and the first vacuum pump 272 are first used to
hold the semiconductor wafer adhesively bonded to the PSA
tape 24 by vacuum.

{4) In this state, the PSA tape 24 starts to be
peeled off. 1In peeling, a tape for peeling is adhesively

35 |bonded to edge sides of the PSA tape 24, and an edge of the
tape for peeling is held by the peeling claw 21, and the




24, and then one edge of the PSA tape 24 is pulled at a speed of_0Q.1 rrmﬁ%
100 mmi sec, preferably at a speed of 0.1 mmto 10 misec in an dF odAN 200
direction shown in the drawing 5 by the peeling claw 21 while an upper
surface of the PSA tape 24 is being helgd,by the auxiliary plate 22 and the
edge of the PSA tape 24 is being bended. (5) At this tinme, the peeling

claw 21 may be pulled wth a variable force, and the peeling claw 21 and
the 10 auxi I3BiY1AFEtBI2% e R oV ed RSt iPPxes §ﬁEeanfBl?eqp%se”rY¥r?é?e

Moreover, aftoar, pid i Biged 0bn@ eggbabl dingt e Bpd h4 peelgullesl aw 21, an
operation for holding the upper_surfagce of the PSAtae24¥mé§%t$
auxi | i ary pl a0 ofaf - Be™nr EBelbe d™fRR% hdretfFehl¥art Bf SP A Q-dpe 24

in the 15 Vi Gty 0 di)seRdiCQM SUC R0 raeddn2silof® 2n7tRé &herinaf er
sucking section 2 is peeled off, the vacuum pi pe 25B of the second Ss}_\é/stem
i s changed t @PhythdePebigbosed™ val viEkileosant 4ires, SAFd2CRe Pedied F

sem conduct orefal P 1si Belh® hSNEINENA’ gasi M £ryUsiad by Lha &8sathyacuum
punp 27B and 20 fixed. FIG™5 shows a state in i'ch the peeling has

proceeded to @ B&enFERy AR Zbdenbeingheendrdi ng area 2-1 and the sucking
area 2-2, and the c{¥Nge@Veh;\kalyre?26Anlapechery ?@«E‘gﬁﬂ-mﬁﬁ)bénﬁ:ﬁiﬁa&ane-

€
manner, the changeover valves 26-B to 25 26-G W_ | be sequentially changed
as the PSA tadpdipaaj sgrarjebiled fsree Fimtthetheninaeling PSR ape 2dcoftetel y

peel ed obf, KAGN Akt BE2EEME RANHOIMoTBEPSL1a ! Bikd AN R ¢drf paM idqie PSA
tape 24 to the wafer sucking section 2, and each of the sem conductor

chips 1 is fiMexewprvacaliteby aHdisgcober 302 vAGFERLPUrl SABR ab¥hetRaicuum
Pipe 25B of the.15eeonrd sy stienn bhesheibhd £5- ng%lsnrgo@let eb-hguatixéd i ary

‘plate 22 may has a rounded tip as shown in FI 6Aor a sharp tip as shown

in FIG 6B cah BheusREh e sR4pevibih t kbt 3Edderyn Piigectded2YbyPe he

thi ckness, adhgsiad.or CfurfiedXi hjdd Vo@Pe bRe trickepsB5:0het ba RSA Lipe 24.
(7) Next, the position and defectiveness of the 06 JAN 2006 24
senm conddét orvViHingsYl off etlyet adiagent sucking areas 2-1 to 2-7 of the

wafer sucking section 2 is peeled off, the wvacuum pipe 25B
of the second system is changed to by the changeover valves
26A to 26G, and the peeled semiconductor chips 1 in the
sucking areas are sucked by the second vacuum pump 27B and
20 fixed. FIG. 5 shows a state in which the peeling has
proceeded to a boundary area between the sucking area 2-1
and the sucking area 2-2, and the changeover valve 26A has
been changed.
(6) In the same manner, the changeover valves 26-B to
25 26-G will be sequentially changed as the PSA tape 24 is
peeled off. Further, with the PSA tape 24 completely peeled
off, each of the semiconductor chips 1 is transferred from
the PSA tape 24 to the wafer sucking section 2, and each of
the semiconductor chips 1 is fi:ﬁed by vacuum by the second
30 wvacuum pump 27B via the vacuum pipe 25B of the second system.
It should be understocd that the auxiliary plate 22 may has
a rounded tip as shown in FIG. 6A or a sharp tip as shown in
FIG. 6B can be used. The shape of the tip portion is decided
by the thickness, adhesion force, flexibility and the like
35 of the PSA tape 24.
(7) Next, the position and defectiveness of thé




(8) Subsequently, each of the sem conductor chips 1 starts to be picked up
fromthe wafer sucking section 2. Each of the seniconductor chi b1 AR 2006
fi xed by vacuum by the 5 second vacuum punp 27B via the vacuum pi pe 25B of
the second systemshortly after the st ) of pickup, and in this state,

it is picked up only by suction force usthg the suction collet 10. (9)

Furt hernore, when thelgickup proceeds_close to 10 cone to the boundary of

the sucking &FBACPBIREGS QeBsup 2FRxdeted @I hangeover val ves are switched

to the vacuum pi pe (8f5Asabsbhigerdtins! St eof ond L88i Sdiaitidi@rarddpkn 1whi ch
the sem conductor chip has, heen picked up by use of the first  vacyum punp
27A is suckeFt2EFE P dfhvRicked dfR FRORNITER tWREeFs THAERBT IBESWEBN 4l nost

finished up tmachhersuski BEmpeSRZtbr AAPst e ichangegVviey Vadwen 38A the
corresponding to the sucking area 2-1 is closed. (10) In this way, the
seni conduet orFSERNE TRFEunh R 278p vike ERpoRCWER tPige 2RE RAf ERe sTRIATNY

section 2, theiebM skor idr! tReSSthbe &P IR ahheiAuehi ONstpieLe of

t he second vacuum punp. 27B from_bei ng decreased, and also possible to suck
to fix def ectitvelEhPhpskedniiPniangYorkY heuctipos&eraarl asisagekhy Seetith 2
and chi ps at @ipeki pheral portion of the wafer that will not be products.
25 It shoul d be understood that when the pickup has proceeded to the

sem conduct or chi pst%n tFEHEERPRY . aibgs, theheidkatrgdrrseeds) \9sfaytde

cl osed t@pst QRpiha-sULhd OBoudSarys NOMNthd ELGkimy Eb& %oswgpi%k%ﬁatxﬁoin
whi ch the pickup has progressed to the SUCkl\qg% area 2-4, and the

changeover 30'9¢dl:véser6hangecos: Al R diFPedt ke §bekmau1afl@}'spez-1
to 2-3 are clogpeds (dhb %&%“te%%hyi ahlieth@aQBEﬁﬂiFglérQa\ erhopgesh @

'shown in FIGS. 9. FIGS. schematically show a peeling process for the PSA
tape 24 (a), sempicordpcpebeebic (bys hasnardskpdosbsdvofiseoft i Hep thieost

sem conduct orhhp Lukl #7A eadiharey. 1% 1 h aneRRdNciiMe RASLRiIdY &le the
like. ;D 6 JAN 2006 25 g12) Furthernore, defective products and the
15 pickup has been almost finished up to the sucking area 2-1,

and the changeover wvalve 26A corresponding to the sucking
area 2-1 is closed.

(L0) In this way, the semiconductor chip 1 is picked
up to expose part of the wafer sucking section 2, thereby

20 making it possible to prevent the suction force of the
second vacuum pump 27B from being decreased, and also
possible to suck to fix defective chips remaining on the
exposed wafer sucking section 2 and chips at a peripheral
portion of the wafer that will not be products.

25 It should be understocd that when the pickup has
proceeded to the semiconductor chips in the sucking areas,
the changeover valves may be closed to stop the suction, as
shown in FIG. 8. FIG. 8 shows a state in which the pickup
has progressed to the sucking area 2-4, and the changeover

30 wvalves 26-A to 26-C corresponding to the sucking areas 2-1
to 2-3 are closed.

(11) Subsequently, the leadframe is die-bonded, as
shown in FIGS. 9. FIGS. 9 schematically show a peeling
process for the PSA tape 24 (a), a pickup process (b), and a

35 process of mounting the semiconductor chip 1 to a leadframe

13 with a conductive paste 14 or the like.



sem conductor chips that will not be products in an outer peri p@fﬁm
portion of the wafer are destroyed. According to the configurati 2006
nmet hod described 5 above, the sem conductor wafer separated into

sen conductor chips can be effectively Jwld by the optimal suction force
in response to the position of the PSA tape which is being peel ed and a

pi ckup state of th(gj=l em co%.dlu%%%m((f:ﬂh%ps gec{t:laét c%{;l ct{asgd Shippipg of

t he sem conduct or ps during pee I'nY of pe or dur| ng the
pi ckup can beem_pa:mcamted- &u@s cirtesck swidlid Mtppengrhduetsbeem anprogbem in
maki ng the sem corgdu&n % h| nner I\/breovcg t he |ckup I's perforned

only by suctFGht¥ t%h? REESLRFE %%J%]fd{r chi ps can be
prevented in the pm:-&omn.n@ﬁet@ thet hrarsti guirasicontadt metiodh deecribbed a
probl em gssocjated _wth the pjckup usi conventional, thrust pi

Further, 3s ajf’ﬁ‘éeadﬁlé%l Ve Sy 'l%é’rf dqrar%% S?Pﬁfﬁéﬁgl\/ﬁ’t ro%’"%?%#‘]%‘t\%i ch

t he sem condubips ehnpbeamfe&am@w Clesl B alsy | yhd eoptionhic eshictGroac Korkas

of ten occurrgg éggo cs/ n%”e%en t(k)lqef ﬁ? s]]%}‘condu%j hck}Lisol)iesl i cked
up if the thrtk TR Ges€ i e
prior art, bgbelagceamnd rsg ﬁ::Dc]iL{p sSEﬁb@dbﬁerﬂhe tmdﬂbEGﬁe chﬁ.p*shesor acks
can be reduced to an al nost, n I bl e d ree 0/1 even

Chi ckness of thRE SERFEBNATE: GRIERERY| ST 58 pmeericancide SRR, « he
di e bondes h%ﬁebq:ﬁ’éldﬁéCrdﬂJE‘&x@SPaﬂ t&}ﬁémﬂxe duride a]h)e)V§1ela'ilipdlcaﬁnb,e but
the present invention aI So be a Cfl i ed t.o other em conductkﬂ

manuf act ur i n§TeYEREFdt U8 u t'ﬁ%"i‘d?% ?W%Wes 5 HRITHGT 0P t he

30 PSA tape an#tihgetié cdeiﬂdmebanbﬁnaﬁms t b nhei, CM&d:lde!btv@lf: the rmckﬁpe

‘ot’her semi conduct or manufactuyrin appar tuses incl for ex
pi cker for, aftePSpERFPeRy A% Ythg Y pSRC f%‘be i n&a{ﬂ'ﬁ %a(a:ﬂgo&}iene

seni conduct OlsefiicBfidictér EHipdt can Bet revhhteds ishoMe i poftich wikrea flip

chi p 35 bonder for after peeling off the PSA tape 24 ckin each of
the seni £dndltESs tc RS 1c$rbtarﬁimtwlJtdbn]f‘%sabﬁﬁf‘ntaedps%g%% ?gﬁ%g‘fé: (;ailcr cuit

board 16 by fliith ¢heppeerascisinn amehewbnhDd Bh&fst pins. Further, as
the adhesive layer is formed, stacked MCP products in which
the semiconductor chips are stacked can easily be produced.

Cracks has often occurred (100 pecs/100 pcs) when the

20 semiconductor chip is picked up if the thickness of the
semiconductor chip is 50 pm or less in the prior art, but
according to this-embodiment, the occurrence of the cracks
can be reduced to an almost negligible degree (0/100 pcs)
even if the thickness of the semiconductor chip is 50 pm or

25 less.

In addition, the die bonder has been described as an
example in the above embodiment, but the present invention
can also be applied to other semiconductor manufacturing
apparatuses that require the mechanism for peeling off the

30 PSA tape and the pickup mechanism for the semiconductor
chips. The other semiconductor manufacturing apparatuses
include, for example, a picker for, after peeling off the
PSA tape 24, picking up each of the semiconductor chips 1 to
put it on a tray 15, as shown in FIGS. 10; a flip chip

35 bonder for, after peeling off the PSA tape 24, picking up

each of the semiconductor chips 1 to mount it onto a printed




11; a film adhesive bonder for, after peeling off the PSA tape(R§. J:Q%I %@H?g
up each of the sem conductor chips 1 to nount it on a thernoplastic
substrate 17, as shown in 5 FIGS. 12; an inner |ead bonder for, after
peeling off the PSA tape 24, picking up,gach of the senmi conductor chips 1
to nount it onto a TAB tape 18 by use o? heating tools 19a and 19b, as

shown in FIGS., 13. con i ment wll be described r I ng
1010 FiG BHEEE Bt 518 B P G Guresetehecst; SIPG The 108-

sfem conduct or11I ;waf eﬂ’lhlmsleeﬁiihésltd@ &?&m@dlﬁmnt ,aﬂﬂ(jzla@ pﬂa@illng dfFeaheoa Vi ew
of a portion _along the line B-B of FIG _14A; an FI 15A to 15 re
process sect iGHEl g"\fl'ev%l%gal‘?ﬁ n§RPh 0fEs £be fsteﬁlhcf’@ “hesl thpirg 2‘?3 for

a PSA tape t enocinRi Gkupnprocgssmioplakeke 8PLh heusertc@NAUCt Gfs dlidwm, iwhi ch
are inpl egent d _using the . sem conduct or manufacturing apparatus in_this

enbodi nen GBhe Yeni@bniditatorlaad KOst BIEST Reeldnd off, the psa

tape 34 coversgat kapenki | epRhismNtu eseRt bﬁntﬁélrééﬁ%or@clﬂaw BRipde elenment
formation area as the surface rotection tape, and an_adhesive | ayer 39

such as an a&??é‘§Fvé tSRBEP Br TARntaRm WY f49anqts hesitiBd Gacthel $egnd
surface. The 1a#)eskVehowmyi! r3%g.s18orned on the entire surface of the

sem conduct or wafer. 25 First, the PSA tape 34 _is peeled off by use of a
peeling claw 31 andeXtagxSPEaRy prbediment ild hfe dessribsAdbefertiiger is

directlyibdi xad Hrem t e srdmree 1ghereof onto a holding table 33 by the
suction unit. At this mnonment, the sem conductor wafer is fixed by vacuum
onto the 30 table WHfch 1% ritie® oPCESPRFEIIE mEHer OFi HBe FMAEENFURETH

 hore segment SesgeRngebadi hothVe SfbdMirkent),straes QHBV@.%UB.%eEI:D&@al view
‘respectively, and the PSA tape 34 is peel ‘ed of f while the p Ee syst ens of

porous bl ock$fare RARECRaFLPERY thei LaRedBBnoAcELFdahth’ bR BIPRel 15Ry
process of the R88 baBepddcédt GedT chaAd) viSwhsegyemil tph:@)C@QQ@@ﬂﬁ:tﬁ ayer

39 is cut .into a chip size by use of a cutting tool ﬁ-’gsuc | aser or a
bl ade. 16°6 ﬁAﬁ%eegzpr??P%@%@s@SAt aPe e hp corRhETE RIEFEFS: 5 i by

vacuum " up the semiconductor chips, which are implemented using the
semiconductor manufacturing apparatus in this embodiment.

In the semiconductor wafer shown in FIGS. 14A and 14B,

a PSA tape 34 covers the entire element formation surface

20 having the element formation area as the surface protection
tape, and an adhesive layer 39 such as an adhesive sheet or
an adhesive film is formed on the rear surface. The adhesive
layer 39 is formed on the entire surface of the
seticonductor wafer,

25 First, the PSA tape 34 1is peeled. off by use of a
peeling claw 31 and an auxiliary plate 32 while the
semiconductor wafer is directly fixed from the surface
thereof onto a holding table 33 by the suction unit. At this
moment, the semiconductor wafer is fixed by wvacuum onto the

30 table which is made of a porous member divided into two or
more segments connected to two or more systems of vacuum
pipes, respectively, and the PSA tape 34 is peeled off while
the pipe systems of porous blocks are alternatively switched
in accordance with a peeling process of the PSA tape 34 (FIG.

35 15A). Subsequently, the adhesive layér 3¢ is cut intoc a chip

size by use of a cutting tool 35 such as laser or a blade.




onto the table which is nmade of the porous nenber which is divi %ed i nto
the two or nore segments connected to two or nore systens of va n:iﬁp’\! 7885
respectively, and the pipe 5 systens of porous bl ocks are alternatively
switched in accordance with a cutting pyocess to cut the adhesive |ayer
39 (FIG 15B). Subsequently, each of sem conductor chips 30 starts to be

pi cked up fr e. waf er gﬁl n% sect I‘ﬁ Short aft%r e start of
pi ckup, each s%ﬂ‘?%’on Bt 5FMEORMH T3 0MR e% tReddF %y WFEHEti on
force using antdctthen tabakl ehidk {5l fadd56F. tEacboeéuéhaer&@éﬂ Qﬂﬂdﬂhﬂl@f

chips 30 picked YR LS bonded to the | eadfrane aor the I|ke he | aser as
the cutting P fa Ilﬁ‘&Bsq;g‘eYK@q formore RTINS canpested } &¥8ul e

| aser. 15 As ndesCrihatmboye, vaeeeh dpigek) tispeefoglyENENAL ttee pipe
sem condugt or wafer separated intg sem conductor chips can be effectively
hel d wi t h°t h&¥5Efal ©5uRITSF oPLECKT F& pBASETPRC R Yo SHEFERSD tthe PSA

tape whi ch | ssdeirBgnciesi el anduttindigdddesst abe Rt the SeRbsDRS UG RIr
chi ps, so 20 that the_cracks and chi |ng of the sem conductor chi

during the ped i¥gCor 1PRE- pSiisgouen tﬂureﬁ e 1o FARIGRRIEGHOT bR tﬁ%@n ed
whi ch m ght hsat\éeteeetbt PR PEOBRM dhe f1nt h%erefafeed LidickResseotidhe

sem conduct or Moreover, the picku performed only by suction, so

t hat danage t%‘ot Y2§f§%Fn B Rt Oéhipﬁé‘ﬁ‘é Bn %‘éc*br‘eﬁ/é-]ﬂee&efnﬁc%‘éu%‘iﬁxtlon
where the thiHigls PoNS <CRALREY, u;ltahbﬁryt@ mamefoeeabhemtgaésgﬁéet&d with

the pickup usi n% the conventlona t hrust PI Further, as the adhesive
i

layer is for Ry, &t fcked 130P pririte ﬁhﬁhﬁéﬁl?ﬂ%d‘é‘“etrﬁrccﬁ’ﬁﬂﬁo? chi ps

are stacked fpi keenueailsl ¥oh@edr @S uaRd 1 Nextama bR £i5 erhedi meRe whddr be
described referring to FIGS. 16Ato FIGS. 17C._ This enbodinent is

characteri zeds rFltenéZtUtttPré‘gaHﬁ@él veclydgrer® (PG odfer oft (e trepRnd =
formation surgqu@qeoguggéhl@ger 35 the sem conductor chips constituting the
sem conductor wafer. FIG 16A s a perspective view_ of a sem conductor

waf er uséd 0 6 JANAROESSEFiPRdt APSVeNhREFMEHng MG thies rbogdiserti ol vi ew

of a semiconductor wafer separated into semiconductor chips can
be effectively held with the optimal suction force in
response to the position of the PSA tape which is being
reeled and the pickup state of the semiconductor chips, so
20 that the cracks and chipping of the semiconductor chips
during the peeling of the PSA tape or during the pickup can
be prevented which might have been the problem due o the
reduced thickness of the semiconductor chips. Moreowver, the
pickup is performed only by suction, so that damage to the
25 semiconductor chips can be prevented in the portion where
the thrust pins contact, which has been the problem
associated with the pickup using the conventional thrust
pins. Further, as the adhesive layer is formed, the stacked
MCP products in which the semiconductor chips are stacked
30 can easily be produced.

Next, a third arbodiment will be described referring

to FIGS. 16A to FIGS. 17C.
This embodiment is characterized in that the adhesive
layer is formed on the element formation surface of each of
35 the semiconductor chips constituting the semiconductor wafer.

FIG. 16A is a perspective view of a semiconductor wafer used



portion along the line GC of FIG 16A; and FIGS. 17A and 17B a&e5 @i a
sectional views explaining a peeling process for a PSA tape and™a pJ @5
process for picking up 5 senmiconductor chips, which are inplenmented using
the sem conductor nmanufacturing apparat in this enbodinment. In the

sem conductor wafer shown in FIGS. 16A and 16B, a PSA tape 44 covers the
entire elenent formation surface _having the elenent, formation ar as a

surface prot &8t i8Hs109pimenid aRl@dh el¥ ayer S8851LF o 8oLt h8 rear

surface. Thgopgh&si NEohPYehe 4Pins BUE bet ween tiBg;senticendsct arawahdr and
the PSA tape 44, and separately fornmed for each, sem conductor chip. First,

the PSA tapeldB pse pgekgeassofrotiontt et SiF e aingngs 2t Ree L &FRGGEFor

wafer by useggf a;pesdd NG HeAWatd a8d paB@YXiddRigspl 86 4giattiinge tpe
sem conductor wafer is difectly sucked to be fixed by the suction unit
onto a hdl depgicenductes. mhims,s wiHeh | 3R sHRICHREEHor YWRaPEr %8¢ fi xed

by vacuum Ons[eﬂfc&ﬁrm&dﬁph&ﬂuféc%&%p%a&glﬁggSlgot}%@boahfdéﬁl@d into two

or nore segnents connected to two or nore systens of vacuum pI pes

‘respectively, and ﬁhetb@pﬁﬂms%%ﬁ@ﬁﬁﬁoﬁfwﬁ@@%@%éﬁ’s%ﬁ% al¢&rangd 16Biry

swi tched in .ageordance Wt BLdss Pekd | BRLSEA! 81 8fedh e taRe Abradeher eby
peeling off the PSA tape (FIG 17A). Subsequently, 25 each of sem conduct or

chi ps 40 stahtaylt?@ fshepiediementp forpRtiohe aXERe PSS R kFREER@R t PEPCERHOM | y
after thegst aLbe0f ARk CiRLan KA Ahy &Pe4§e{%%1%é% ¢hbPsedd ssrmiceked up

only by suction ‘force using a suctlon collet 46 (FIG 17B). Each of the
sem conduct oThehpgbeaiveilsiar ¢ is puhdegtveen Hde semiesnfraher drfete

like. As desg&gbeqhgboygk digng tankhi se [1RENteo kB8 B&RT Caiguct or

‘waf er separated into sem conductor chips can be effectively held by
suction wit h semécopdiatdr slhddi-on force in response to the position of the

PSA tape which is 33.4ei nﬂthﬁéﬁdt%ﬂ.ﬂ Meisolﬁé@ﬂ%d%@fef%mt Eﬁessur&féa@uctor

chips, so that the cratks and chi of t'he sem conductor_chi 6 JAN
2606 29 dbri wf thhe pf@@upngdm:t@me t euge @fir# ngeehindi elamp

an auxiliary plate 42 while the semiconductor wafer is
directly sucked to be fixed by the suction unit onto a
holding table 43. At this moment, the semiconductor wafer is
fixed by vacuum on the table which is made of a porous
20 member divided into two or more segments connected to two or
more systems of vacuum pipes, respectively, and the pipe
systems of porous blocks are alternatively switched in
accordance with the peeling state of the PSA tape 44,
thereby peeling off the PSA tape (FIG. 17A). Subsequently,
25 each of semiconductor chips 40 starts to be picked up from
the wafer sucking section. Shortly after the start of pickup,
each of the semiconductor chips 40 is picked up only by
suction force using a suction collet 46 (FIG. 17B). Each of
the semiconductor chips 40 picked up is bonded to the
30 leadframe or the like.

As described above, according to this embodiment, the
semiconductor wafer separated into semiconductor chips can
be effectively held by suction with the optimal suction
force in response to the position of the PSA tape which is

35 ©being peeled and the pickup state of the semiconductor chips,

so that the cracks and chipping of the semiconductor chips




be prevented which m ght have been the problemdue to the reduced

t hi ckness of the sem conductor chips. Moreover, the pickup is p'@rﬁoj,&f@dgggﬁ
only by suction, so that danage to the 5 sem conductor chips can be
prevented in the portion where the thru pi ns contact, which has been the
probl em associated with the pickup using the conventional thrust pins.

Further, as the _ adhesive layer is fornmed on each of . the sem cqnductor
chips, the sCHCRBE e la?%ldﬁa Cf HRiESA 168 s EHFLBRdHRE o?l@?ﬂppfa&e

stacked can e@signtveatBAOGHESH. midRK! hadel BELD thabQdioreah Wikl e the
descri bed referrin to FIGS. 18A to FIGS. 19C This enbodi nent is
char act er i zedSPHCPAath AR RRfTe G &he SPEE CPRIVGENR FRP s heMPESY VLN A&

opposite to §ceLUBMERL pelBolnidBbhDp Y Easti &f, assempbondiisiqy Mafiefe t hat
has not yet been separated into sem conductor chips. FIG 18A is a

per spect i ¥e FeBRCEPAICkRR EBbRRICEBR REf draysBdern ithitde dapioididenttens G
18B is a sectyRnaknvi:8W ObiRs POEbn k8! ORghichhe nhisnepBel) Oth&! Gprd$iAm and
FIGS. 19A to 19C are process 20 sectjonal views explaining the peeling
process for tAfSoPSAted e thhrighPLekup| MedpIpridieessorsrnididingti tthe

sem conduct Of;i6lai PS FuRheh, ake LRB! SHROL Bk UBING- t1e £SRML BHIUSLM of
manuf act uri ngl apparatus in this enbodinent. First, a PSA tape 54 is peeled

off fromthe fepE copducher t ghikeni thmdatrdredaliel Byodu@tofin Wakih ng

claw 51 apd ahe Wi LLAGYCRIARIPE WhL! £t N&P UBNCRAGHE] G Wl uckS .
directly held by suction by the suction unit on a hol mg’ table 53. At
F

this nonent, the sél*¢ondudcortharEpodinenty gfildy Badararidrct KeLeEHIRI whi ch

s made of a RPKAUE NMEREE, dindgdedopnto 30 two or nore segnents connected
to two or nore systens of vacuum pi pes, respectively, and the pipe systens

of porous blocks dfdsalekodamens| §sswhperelerieet cbr difre ant AdpRELIVeel ed
state of the j23At ape RdmdiheheheP§@IMNGRFELENS BS54 tEaBs LRI E1eddfy -

Subsequently, the sem conductor wafer and 35 an adhesive | ayer 59 are cut
i nto theléhi Faymadipp gysfaee oof cat SERFIHBICES sBERTashprhsBRS oPOoR Bhlade.

LE tpi fn Caaﬁgbéhé?ﬁ Qefa AN L 09830 2RHLRBGNES O Wabe! | srid xedsRY ixacaium on
e tapl e I C IS
perspective view of a semiconductor wafer used in this

embodiment; FIG. 18R is a sectional view of a portion along

the line D-D of FIG. 18A; and FIGS. 18A to 19C are process

20 sectional views explaining the peeling process for the PSA

tape through the pickup process for picking up the

semiconductor chips, which are implemented using the
semiconductor manufacturing apparatus in this embodiment .

First, a PSA tape 54 is peeled off from the surface of.

25 the semiconductor wafer by use of a peeling claw 51 and an

auxiliary plate 52 while the semiconductor wafer is directly

held by suction by the suction unit on a holding table 53.

At this moment, the semiconductor wafer is fixed by wvacuum

on the table which is made of a porous member divided into

30 two or more segments connected to two or more sYstems of

vacuum pipes, respectively, and the pipe systems of porous

blocks are alternatively switched in accordance with the

peeled state of the PSA tape 54, thereby peeling off the PSA

tape (FIG. 19A). Subsequently, the semiconductor wafer and

35 an adhesive layer 59 are cut into the chip size by use of a

cutting tool 55 such as laser or a blade. In this case, the



made of the porous nmenber divided into two or nore segnents connected to
two or nmore systems of vacuum pipes, respectively, and the pipe ﬁsymgﬂgg
t he porous blocks are 5 alternatively switched in accordance with the
cutting state of the adhesive layer 59 441G 19B). Subsequently, each of
sem conduct or chi ps 50 starts to be picked up fromthe wafer sucki ng

secti on. Short er, the start o each of ep ctar
chips 50 is 5 C%}b‘:t(?rﬂ a%? suEt%%)’Eeﬁgo}?o‘ra(?eu%nsf‘jﬁgtggsu I on cgﬁlﬂl é'tg 56
(FIG 190. Eadh of the pemnszammrdwlidpe Sﬁtpr tke don pnee borgetteo t he
| eadfrane or__the Jc%ée. As descri bed _ahove, cor H&to t ﬁne'}jﬁ%% ment ,
the seni con§GBPEF SRf eFoseptPat &F | MF serﬁ%s ct of chiPg can
effectively hebfgebyiwalst, emdvihe tpli@eormtylslttainssuft tba foroces |hnlcrcés$p@mee to
the positjon t he, PSA ta h. ber eel e d the, pickup.state of
t he seni condf F‘SF“%HFQY %ﬂ%&? tlﬁ‘ea&cﬁf DERd thi g“%gc%if@ Sate

sen conduct ofchhps adHuEivg 1dgepesd | (mref 198 .PSAubapauattidry iexght lf

pi ckup can 20 be vent ed whi ch _m ght have been th rohl em due tq the
reduced t hi cI?F?E'%ggB UG é"eﬂ'rp@ogauégﬁr’tﬁh? sbelﬁ}r‘%ﬁag ?ﬁ% %‘%k Qfer
perforned onlspuchYngUsét®ibn.SOshBatldaapger tihd fsi:ax&eastpmdldﬂlbprewdh pﬂ:‘ can

be prevented . in the portion where t hrust s conta whi ch_has been
the probl em 353 s3FLSEYHPT h q}ﬁ:’r?sprh*%f(ubsué? %oﬁvgﬁt ¥naf " T st

pins. Fuiphercoras td@nadhesiveriayedollset owedm;.thecr ear Eaghr fofcettaf t he
sem conductor wafer, the stacked MCP products 1in i.ch th nduct or
chips are sté@ﬁ%&oﬁﬂﬂcﬁ%rq’T% Opl?}tf{fﬁé’d.upsdsNéﬂ“\,ggg FPfPﬁ eﬁﬁ%@fﬁ?ﬁ of
the present igwenki Qﬂké\lj |1  be described referring to FIGS. 20A to FIGS.
‘21C. This enbodinent is characterized in handlin duct or fer
whi ch has not yet BedeSepaPete@P?Yiro 2 J&Wdﬁg’t %hlf‘hreﬁé’oahﬂe’? ech an
adhesi ve |ay%rexrrleoﬁehc8c5rfaaﬂaﬁl gaphhet&enigoddueindcon@icior R”IKGps20deri S a
perspective _view_of a sem conductor wafer used in this enbodinent,. FIG 10

6 JAN 2088 3P20Bffecti @iy | BAlf e sFtiPholtFin BfongP HHERY i RECEE® of

force in response to the position of the PSA tape which is
being peeled and the pickup state of the semiconductor chips,
so that the cracks and chipping of the semiconductor chips
during the peeling of the PSA tape or during the pickup can
20 be prevented which might have been the problem due to the
reduced thickness of the semiconductor chips. Moreover, the
pickup is performed only by suction, so that damage to the
semiconductor chips can be prevented in the portion where
. the thrust pins contact, which has been the problem
n 25 associated with the pickup using the conventional thrust
pins. Further, as the adhesive layer is formed on the rear
surface of the semiconductor wafer, the stacked MCP products
in which the semiconductor chips are stacked can easily be
produced. . _
30 Next, a fifth embodiment of the present invention will
be described referring to FIGS. 20A to FIGS. 21C.
| This embodiment is characterized in handling a
semiconductor wafer which has not yet been separated into
samiconductor ehips and in which an adhesive layer is not
35 formed on the semiconductor wafer. FIG. 20A is a perspective

view of a semiconductor wafer used in this embodiment, FIG.




FIG 20A;, and FIGS. 21A to 21C are process sectional views expl @ r}g a__
peeling process for a PSA tape through a pickup process for pic % H 2006
sem conductor chips, which are 5 i nplenented using a sem conduct or

manuf acturi ng apparatus in this enbodi méat First, a PSA tape 64 is peel ed
off fromthe surface of the sem conduct waf er by use of a peeling claw
61 and an auyxiliary plate 62 _while the sem conductor wafer_is directly 10

hel d by sucti BY theeSTUSamsh TRPY 6fF @ mordifpg pAsre Bre lige (k% Sfonent,

the sem condutdr 2maf;efards Higsed Ay REUUR HR tHodall @eMishal svidee of a
porous nenber divided into two or nore segnents connected to two or nore

systens of \FFRIGITHPEeR, PRRLEREASEFS SRE 2hBSHi e ydrewghopr PEFBIR 15
bl ocks are aldrejseati veby spidiehes h% acenti dana8cvbt N dligs Peehing siate of
the PSA tape 64, thereby peeling off the PSA tape (FIG 21A). _
Subsequenf| y, imEemepiedonding @ sEHgondusteyt mpRvfacHEricy prepFatey ke of
a cutting toqhi@ScabeRimast!| aser or the blade. In this case, the '
sem conductor wafer_ 20 is vacuumfixed on the table which is made of the

porous nenber di vildEFG nBoPEhotaRe i d = BgedrasoEBnFret dde surkacerot nore

systenms of Vaﬁi&@&&i%%duﬁﬁéi?eﬁégéflﬂy asd BPeapbB;éli&ﬁ&fé‘ﬁ &f 1he fporous

bl ocks are alternatively swtched in ~accordance with e cutting state to

cut the seni CBfddérsy Piatmié? (Rle thepsemsgpadusen |Wafaradls girectly
sem condypt Ol A%y SRSR by WP SRt kRd ukP ! %Bma BS1WRhE" taHEK! £9.

t
section. Shortly after the start of pickup, each of the sem conductor
chips 60 is ﬁ%k@ﬁh%gﬂ@ﬂﬁqﬁrpyt%cq%mméonswﬁéea sacfisad byl Veeues
(FIG 210 . Eithud ¢49 e amic@nductiaLids: 6Qrail Ridrited ‘dﬁv%ée@ow to

‘the | eadframe or the |ike. As described above, according to this
embodi nent, tHE MESATPEPe SegERES eGOBNECERE the Weonivrioers ofYSkans ¢£

separated i ntyyJdiligh SEPLONAERLLeHLPS, aAdaPirked R WkkEnst B porous
sem conduct or wafer 1s being effectively hel d by suction 35 wth the
opti mal 38ct iPHKSr cere s@ltranatheeky askstahed éhi ppierydshcehavith the

seni conduct OrpLisRgy divtg cIﬂ“ett@Ebéﬁth%eOs@,J%NeEQQ& Beetitey Pofr L aRe Or
during the pickup can be prevented, whic
: PSA tape (FIG. 2124). Subsequently, the semiconductor wafer
is cut into the chip size by use of a cutting tool 65 such
as laser or the blade. In this case; the semiconductor wafer
20 is vacuum-fixed on the table which is made of the porous
member divided into two or more segments connected to two or
more systems of wvacuum pipes, respectively, and the pipe
systems of the porous blocks are alternatively switched in
accordance with the cutting state to cut the semiconductor
25 wafer (FIG. 21B). Subsequently, each of semiconductor chips
60 starts to be picked up from the wafer sucking section.
Shortly after the start of pickup, each of the semiconductor
chips 60 is picked up only by suction force using a suction
collet 66 (FIG. 21C). FEach of the semiconductor chips 60
30 picked up is bonded to the leadframe or the like.
As described above, according to this embodiment, the
PSA tape is peeled off and the semiconductor wafer is
separated into the semiconductor chips and picked up while
the semiconductor wafer is being effectively held by suction
35 with the optimal suction force, so that the cracks and

chipping of the semiconductor chips during the peeling of



m ght have been the problem due to the reduced thickness of the

sem conduct or chips. Mreover, the pickup is performed only by Schlsi C%N %QQE
t hat damage to the semi conductor chips 5 can be prevented in the portion
where the thrust pins contact, which haézbeen t he probl em associated with
the pickup using the conventional thrust®pins. Next, a sixth enbodi nent

w il be descrlbed referring to FIGS. . 22A to FIGS. 23C 10 Thi s enbodi nent

i s charact eri?6d B HARA i Py QUrhi B dotEwie walar bah PerveRkedot"Righ peen

separat ed i i ghtehaGanddeh Okns hbRsoARH Wi o haw aRRERAS kK Elaes cffor med
on its elenment formation surface. FIG 22A is a perspective view of

seni conduct or-hRafEMiGOREUTEOY hFliRSrh o dMakafvery| thelpighppi 4s ap§éﬁctl’|f'éﬁ¢al
view of  a pordr19n vy anfkdilke,! iske drnk QfamaE;Lthoz%’e afaghi BLRucERA afia3C are

process sect i onal . vi ews expl aining a peeling process for a PSA tapée
through api GRp Bpr Essenterl piekithe uposther onthesror thai phruahi arrar e

i mpl enent ed ugitGcR, SQCANdHES OhdRNUERCT WrhBPeAPRAIRLY A hthﬂ%
enbodi ment . Fi rstc a PSA:\Ltape 74 1s peel edk%f? ?ﬂo%%tsﬁte: éﬁére acerf t he

seni conduct oriRklEr UBing sthefconveasiphyl cthsustl pang.an  auxiliary plate 72
while the sem condyehQ@r vAfeIcips &Aﬂo%ﬁhle}ﬁt hehd BY UL OBRY rLRESUL T ON

unit on a hol di r%% table 73. 25 At this nonent, the sem conductor wafer is
fixed by vacUmFI&s -t RRAtE®IRIGE 28Cis made of a porous rrenber divided into

two or mppe Segneniq;GONN&aRlBdmbALt WQs0r dﬂ%&ﬁc&i\é fé@ ofn VAGHWERI PES,

respectively, and the E pe systens of porous S are alternatlvely
switched in &FEBCcoadee w-‘twafﬁé Eblﬁbelhlaﬁg mitatyelof bedie Poraraipel 7J4nto

thereby peel Ig&u%fndheeorpﬁﬁl psn&Fhﬁacﬁffﬁ; FHPSEAUENLL Y

‘'sem conductor wafer and an ad esive |ayer are cut 1nto ‘—t’l%e C |p SI ze by
use of a cutd rfids cdlemeBtsfermaidmsarwriarea bFE@e.23Mm ishiss Peaspective

se oonduot Or 8] Gr i JaeubcVaE UMROR es LA .35 Mchlnk iR Of e

porous nenber divided into two or nore segments connect to two or nore
systens 6P vadRimSidesectiapal ANI2B06L33 rosdéoni edbyyg thel lime pFpe efstens

of the porousyl 0Gl Arfd FIGS. 23A to 23C are process sectional views
explaining a peeling process for a PSA tape through a pickup
process for picking up semiconductor chips, which are
implemented using a semiconductor manufacturing apparatus in
20 this embodiment.

First, a PSA tape 74 is peeled off from the surface of
the semiconductor wafer by use of a peeling claw 71 and an
auxiliary plate 72 while the semiconductor wafer is directly
held by suction by the suction unit on a holding table 73.

25 At this moment, the semiconductor wafer is fixed by wvacuum
on the table which is made of a porous member divided into
two or more segments connected to two or more systems of
vacuum pipes, respectively, and the pipe systems of porous
blocks are alternatively switched in accordance with the

30 peeling state of the PSA tape 74, thereby peeling off the
PSA tape (FIG. 233). Subsequently, the semiconductor wafer
and an adhesive layer 79 are cut into the chip size by use
of a cutting tool 75 such as laser or a blade. In this case,
the semiconductor wafer is fixed by vacuum on the table

35 which is made of the porous member divided into two or more

segments connected to two or more systems of vacuum pipes,



alternatively switched in accordance with the cutting state of t 3}
adhesi ve layer 79 and the sem conductor wafer (FIG 23B). Subseqm tjfw 2006
each of seniconductor chips 70 starts to 5 be picked up fromthe wafer
sucking section. Shortly after the start,of pickup, each of the

sem conductor chips 70 is picked up onIy by suction force u5| ng a suctlon
collet 76 (FIG 23C)._. Each of the sem conductor_ chips 70 t%?

bonded to t h&FASERFETYREY or 21t RLPS FYREHSs OFi 88 8859’& Bt sijlarFf to

thi's enbodi mtterhaelvégp SRTERHED N e @lo R cRe wvetheehbvelychel dstite
suction with the optimal suction fgorce in response to the BOSItIOI‘l of the

PSA tape whi QF i PDHAMPETHE d@¥Prom™ 8 dficc GIRIHCOBFvGaPer "atel 88 state
of separati orpay) .t heus@eARIYSt 85 cNad€rsdmiOndBcE6F @O GO0k taREHStand

pi cki ng up of the semiconductor  chi ps. This nmakes it possible te@grevent
the cracks amf Rigkss M§ SFomhéheefREBRJEEERINE PRt IRR-i n§hPRELYeRT TSy of

the PSA tape fe Wi 6fh€ioﬁk%bl~'pea\é\!ﬁ' F NirghtsHAVBnE8eHoE Nehigy On:l o8 due

to the reduced thickness t he senmi conductor 20 chips. Moreover,

pi ckup is per®iskesd Ltmugplby Byicepghlons ofoxemt usfdithge £BCHRR s%?ﬁlﬁfﬂd’{ﬁ;t or
chips can be grryented i eadlh&NAUHd WrmiBBhEuLHS: It 701 BS kAt @Stis Whi ch

has been the probl em associated with theefl ckup using the  conventional

thrust pins. FERdsRete HRetiradinmrs ¢& thgetika. 25 forned on the
sem conduyegt or chi pss thesStidekednME, pﬁ@éé'ﬁifng L WiHiGh érr%diﬁ@hﬁongkl&t or

chips are stacked can easily be produced. Next, a seventh enbodi ment. will

be descri bed FEHEINEHGtor owEfes, oo fbe peffesivedy heddrbg spghips With

perspect ive viiew Qitikbe §ﬁ€££<9£'dfl§f-é¥ J.nV\@-fe%£30H§§dté> ntﬁé"g%s%@%ﬁ' BBNthe FI G
24B is a sectional view of gortlon along'the line G 24A; and

FI GS. 25A tP¥scame "Hickeds betng omaeledefsoBxphai W@%@Pﬁﬂafﬁocess

for a PSA tapgd Lu0R 3Rl 88€88pd AL iR KN GhEP sa3mi SGIEARAUGLEErCHAES .
whi ch are inplemented using a sem conductor manufacturing apparatus in

this enbéddi mesRmigprelugirr2odeisy PRt MR ddmac oelu@for tharf efemieeRAUFROF GS.
24A and 24B, chips.

This makes it possible to prevent the cracks and
chipping of the semiconductor chips during the peeling of
the PSA tape or during the pickup, which might have been the
problem due to the reduced thickness of the semiconductor

20 chips. Moreover, the pickup is performed only by suction, so
that damage to the semiconductor chips can be prevented in
the portion where the thrust pins contact, which has been
the problem associated with the pickup using the
conventional thrust pins. Further, as the adhesive layer is

25 formed on the semiconductor chips, the stacked MCP products
in which the semiconductor chips are stacked can easily be
produced.

Next, a seventh embodiment will be described referring
to FIGS. 24A to FIGS. 25C.

30 FIG. 24A is a perspective view of the semiconductor
wafer used in this embodiment, FIG. 24B is a sectional view
of a portion along the line G~-G of FIGS. 24A; and FIGS. 2bA
to 25C are process sectional views explaining a peeling
process for a PSA tape through a process for picking up

35 semiconducktor chips, which are implemented wusing a

semiconductor manufacturing apparatus in this embodiment.




a PSA tape 84 is fornmed over the entire el enent formation surf@cgh‘gﬁi@ﬂ
the el enent formation area via an adhesive |ayer 89 such as an a i
sheet or an adhesive film The 5 sem conductor wafer has already been
broken to be separated into the sem condyctor chips. First, a PSA tape 84
Is peeled off fromthe surface of the sem conductor wafer by use of a

peeling claw 81 an auxi Liar Iate Iethe C uc fer |s
G rect Ty 10 hei d by L 0 Srmbgotdltdt SrdRr AP B Tt A BBt ¢4
this nonent, 4 hessethsonducter reated ioveki e @ﬁﬂi&@um\eﬁ@ﬂtt e xinatl en vvhl ch

is nade of a us nmher |V|de into _two .qQr nore segments cqonhnécted to
two or nore s‘%ﬁ"%ﬁ? gjfa pFhEEnt LoERtied P resnd e Di B gﬂﬁfﬂs‘f%rrs of

porous 15 bl orkseranse &Iut:ﬁr aat hi ehdhssiies RddeltN o2C AN HaReSi Wi tdilkkhe Tieel i ng

state of the PSA tape 74, reb eellng off th PSA tape (FI G 25A).
Subsequent! y, SEH SRPREST g5 Wﬁ e %@g lreqqy ihaey ?ﬁé’k@ﬁ‘i °Fe 56§ Y a

cutting tool HHsutR asmitas@ict®r ahhbade. In this case, the sem conductor
wafer is 20 fixed by vacuum.on the table which is nade of the parous

menber di vi ded i nt FX5%Fof FofetRYrhils aattedt eft i bremdhs sumbree 95t ens

of vacuum pi pase $ESRREIRIVELY, wahdrt B ﬁs@eofsxSE@gﬁlﬁé &gy POt onisd bhwcks
are alternatively switched in_ accordance wiith the cutting state to cut t he

adhesi ve | aye?w8is iggy( plateo8y) whigp Jdif S Fongderehialsh dsnddeesH¥ni ps

80 startu® tonded e kesktildr M e Waft@bns WekikN@nS&CtHABi ngSkapié ysaf t er
the start ofozgl ckup, each of the seniconductor chips 80 is picked up only

by suction foreetlrst Mgosetyct s SeBIdRALgEoT Fratenses., fE%E@ﬁ 5Y RguLm

sem conduct oroghts €861 30wHi K etk UihdesS doleshidud hrttRadidiaBear ihbe
like. As described above, according to this enbodi nent, the sem conductor

waf er whi ch h8¥0 aPF e ZFeh SSTTeBHSr ACBRSFHEED toe oo rRILCTSFS cRYPESRAN he

effectively hehénby sijsdd OncadgdetitBeyOphhABEhEUGiAN shdteRsi BET @spense t O
t he position of the 35 PSAtagéah:V\h ﬁylps bei n p?er)@ fgﬁd t he pickup, state

of the ée’ﬁnc%m‘iﬁoﬁrehﬂ&&emﬁtévwe§wwcb sil PRI FENt ViHe 6B2IAN
2006 35 crackgedlithd NGO thdepsRMgpadygt OrhebbBy PUELDEgt BES the

PSA tape (FIG. 254). Subsequently, an adhesive layer 89 is
cut into the chip size by use of a cutting tool 85 such as
laser or a blade. In this case, the samiconductor wafer is
20 fixed by vacuum on the table which is made of the porous
member divided into two or more segments connected to two or
more systems of vacuum pipes, respectively, and the pipe
systems of the porous blocks are alternatively switched in
accordance with the cutting state to cut the adhesive layer
25 89 (FIG. 25B). Subsequently, each of semiconductor chips 80
starts to be picked up from the wafer sucking section.
Shortly after the start of pickup, each of the semiconductor
‘chips 80 is picked up only by suction force using a suction
collet 86 (FIG. 25C).  Each of the semiconductor chips 80
30 picked up is bonded to the leadframe or the like.

. As described above, according'to this embodiment, the
semiconductor wafer which has already been separated into
semiconductor chips can be effectively held by suction with
the optimal suction force in response to the position of the

35 PsShA tape which is being peeled and the pickup state of the

semiconductor chips. This makes it possible to prevent the



peel ing of the PSA tape or during the pickup. Such cracks and cii ppiMy 2008
m ght have been the problemdue to the reduced thickness of the

sem conductor chips. Mreover, the pickup 5 is performed only by suction,
so that danmage to the semnm conductor chi can be prevented in the portion
where the thrust pins contact, which has been the problem associated with

the pickup usin the con entlonal hr.ust I rt her he adhesi ve

| ayer is fored PIEF nddhis ofeﬁbcf’cé?duct%ﬁg scf}Htﬂ?eoéW Iprotfuct s
in which the pemﬁmgonﬁue;h@r rehl papar ersiaeked ehe @askly. bespslodieetks
Various confi on.exanpl.es .of t r ection wl|

descri bed belag\%r rci’lePFPﬁ It AR ;{'\’ﬁ%s e If?réaE%GEU?o!t?I gee 12%%%3‘?’0W t he
various configilicthiees of5 thsagpmesondudtier afigss .susisiragveert tie wigdied in

t he embodiLnents descri beq above. _.The waf er sucking _section 2 shown.in
FI GS. 26Al‘-'an01526§%r OFBPte PHY t RY pSPEHELCRenhs? g?f‘?fﬁtchdlag’agﬁpaF%t ed'S nto

two sucking ad’e&ﬁ%ohﬂubﬁ@rdbhﬁpél edn Gk AeRlVAGelhe PShd apertikie WRies
sucki ng sectliﬁ_gneZ wn 20 in FIGS. 27A and 27B.is fornmed of the parous
member whi ch s‘%‘ﬁélrs& eBiPft 0P R Suc Kt ar 28 | PefRe §PRecPTIN SR

peeling the BsdAapeedTha tiaf efie Spekicif SRGHGONe SBEWReh Bl ofd1ICSthA&A and
28B is forned of the_porous nenber which is separated into nine sucking

areas in the Rifect i BT 225 eEre ngipReL PSABERE. 1Fn 1SRRI ATs U ng
sectionsid shaidondobESr %QfeaNdthe9Bthdkdd QP 3RPodiet 328 FRECHOFIMIS

menber is not onl divided into a plurality of segnents in_the direction
of peeling t RANGHRY PP LS gherked 3 GaskYi heaPmerifisect i on

perpendi cul ar to theferls Nerdibeechtodn henBbys REFOVEKE NGafOHT subleing
fourteen and ei ght een suck| areas, _respectively. Further, in the wafer

sucki ng secti ipngiohh be fesqgdbedshelel Bfipnring &g t@%@-‘%ﬁ*ﬂ-“ﬁ% t he

porous nenber is retcaanlagadivel gedsi NbeRASROW! fhé t¥a f oul %&1@&&&‘0@5
di rection_of cf@?eel i.ng the PSA tape, but also divided into hr ee, four and

five in tRe oPFERYSSn PEr pERRi ctRLRT t Sudhédng asssé\w%oeapmlﬁéa ing t
direction, thensiimene% Hdigriked33dboddd 4MHRUGK MG sucking section 2

shown in FIGS. 26A and 26B is formed of the porous member
which is separated into two sucking areas in the direction
of peeling the PSA tape. The wafer sucking section 2 shown
20 in FIGS. 27A and 27B is formed of the porous member which is
separated into five sucking areas in the direction of
peeling the PSA tape. The wafer sucking section 2 shown in
FIGS. 282 and 28B is formed of the porous member which is
separated into nine sucking areas in the direction of
25 peeling the PSA tape.

In the wafer sucking sections 2 shown in FIGS. 28&A and
29B to FIGS. 32A and 32B, the porous member is not only
divided into a plurality of segments in the direction of
peeling the PSA tape, but also divided into two in a

30 direction perpendicular to the peeling direction, thereby
providing four, ten, fourteen and eighteen sucking areas,
respectively. Further, in the wafer sucking secticns 2 shown
in FIGS. 33A and 33B to FIGS. 35A and 35B, the porous member
is not only divided intc a plurality of pieces in the

35 direction of peeling the PSA tape, but also divided into

three, four and five in the direction perpendicular to the



36B to FIGS. 42A and 42B respectively conprise plates 28 5 havi

plurality of through-holes provided on the porous nenber, and suck a

sem conductor wafer 1 separated into segjiconductor chips via these plates
28. The porous nenber is separated into two sucking areas in the direction

of peeling the PSA tape jn FIGS. 36A and 36B, and separated,10 into five
areas in Fl GE*3#RISHE+ST ,Oré'ntcjﬁéeeﬁﬁi’ryatpéd’vil%fﬁg ggY/eﬁBar%% Hl] &S "BsA
and 38B. Furtdieiss,t bespesoidseigenber is divided into two in the direction
of peeling the PSA _tape nd two.in the direction perpendicular_to th
peeling direction a¢ PSPy SEFLPRE 0 2 (ﬁfﬁ"e"?u&m no-te rialé

FI GS. 39A an®e¥OBto sepesat adai Rindl t£7R Suekpart BFadsS ddindrice pKtAsarms 40B,
separ at edsi nto fourteen su%ki ng areas in FIGS. 41A and, 41B, and divi ded
into four®in &G Fedt BRI 15¥r PendiEaPaR bl ehePpRE st o r ERR i B I as to
be separ at ed mdnbe® , 28usdiCklBE & €a8miBofduitord 2Rupdd 42Bseplralia vwaies

. sucking sections 2 shown in FIGS. 43A and 43B to FIGS. 48A and 48B

conpri se pl at¥EUSFPHPGEPRe b (Fr PRSP0 HBFePPREUE HPFRRE hol es
correspondi Ngid Oséperatein eRPEUELRr SRSy aNeb=dCknt ReS e £idust asg chi ps
via the plates 30. The porous nenber is separated into two _ 25 sucki n(g

areas in the RESESE diofPHeelry Lhe FPGR -t aff® i3PC FPERY, 2BA SRE2HRES

separ at edoi Ntihtdd VEi-@E eaBedd) bh CBrcé4A 37aN G Be78Nda 5@ PREBLESddt Dn&SVeEN
areas in FIGS. 45A and 45B._ _Further, the porous menber is divided into two
in the dired¥&e drepdel? il e 358a20dpa8Rind FURELPR. t Hie ROWOUE BRMRRF

per pendi cul arid QitAeicBeehtHIt#b IEC tHHN HcBSibh O SEPAMRY Qe PRAOLARLIN
sucking areas in FIGS. 46A and 46B, separated into_ ten sucking areas in
FI GS. 47A andP%/BWendiRepiaut €d rERESON T RRYRABKILEHRE ngtar dd¢ | Repl By 48A

and 48B. Thes@i iUl i2@NTAKR %}J&%Jtleu i@ oS FBBrasubRehg Obreadd fhe
waf er sucki ng_section showmn in FIG 2, and the nost suitable (;onflguratl on
can be séPectL%Eﬁﬁ-n FrefPef 3PRe seharated) ARtO0GEN 3TUEHING MTERFeds BFCEhe

sem conduct org@ighdl,4d8)€ R4HE8kEA into fourteen sucking areas in FIGS.
41A and 41B, and divided into four in the direction

areas, respectively. The wafer sucking sections 2 shown in FIGS. H}GQA?J“}UHE

perpendicular to the peeling direction so as to be separated
into 28 sucking areas in FIGS. 42A and 42B.

20 The wafer sucking sections 2 shown in FIGS. 43A and
43B to FIGS. 48A and 48B comprise plates 30 provided on the
porous member to have the through-holes corresponding to the
semiconductor chips, and suck the semiconductor chips via
the plates 30. The porous member is separated into two

25 sucking areas in the direction of peeling the PSA tape in
FIGS. 43A and 43B, separated inteo five areas in FIGS. 44A
and 44B, and separated into seven areas in FIGS'. 453 and 45B.
Further, the porous member is divided into two in the
direction of peeling the PSA tape and two in the direction

30 perpendicular to the peeling direction so as tc be separated
into four sucking areas in FIGS. 46A and 46B, separated into
ten sucking areas in FIGS. 474 and 47B, and separated into
fourteen sucking areas in FIGS. 48A and 48B.

These configurations are basically the same as that of

35 the wafer sucking section shown in FIG. 2, and the most

suitable configuration can be selected in view of the size



force, -thickness, flexibility and the like of the PSA tape I\gd.g
wafer ring applicable to the present invention 5 wll be descr@b ﬁg’Fl

49A is a perspective view of an exanple of a wafer ring equipped with a
sem conductor wafer, and FIG 49B is a ggctlonal view of a portion along
the line J-J of FIG 49A. The PSAtape 4 is affixed to a wafer r|ng 35,

and the 10 sem conduct or waf par at t 9 sem conductar chi
S fixod Lo ABpaHEsss of S HRhT S sBoR Pt DA e RiBRPiie used

in a rear surfoaee, gthidikiigsP) OERSSi Wil ifthe argeritronduet Jf Waferpsaape t he
PSA tape 24 eferabl y protrudes fromthe outer peripheral portion of the
15 senmi conduéfor waf er separated into sem conductor chips, and has a size

substantially equalNe’fo tﬁewﬂféhﬁﬁh&fg Ghpiheaweéd efo tHPrebiher ihhentiRM
t he adhesive layer is affixed to the

surface has been
sem condu torwlgljrl% eS‘W\‘é?‘?q ‘he PSA tape 24 is peeled off fromthe 20

sem conductor waf errrdt.heydaapes f ar aeidegii-e adbasiorel yn Beadgdet gran outer
peri pheral portjon of the PSA tape 24 affixed to the wafer rlngcﬁSS and

the tape for "PE8E F3nYsSTHREREAIR Phecprerndirtrali>tand BREnFihe 498A t ape

24 is peel ed0fdf daytaghhi Ngidd d)fl aﬁ b gr ghkehihe Fhe gp sugked
surface of the _sem conductor chi Al ternative an end _of the PSA tape

24 is direct|4Pyri BRRFHY ke Géel’-?n@ffé:l‘%‘év 0 a e?ﬁtfetrhéflpsﬁ’?apé“‘?élt}}%

peel ed ofid bydildohBfctdr | aafébe SHaeatban Rakal d&li dpdBeos UkEdsS Lirsf ace
of the sem caonductor chip 1. Subseq uentléh the PSA tape 24 is first 30

peel ed of f fAfhitRE Wf &her PG 35Peard -t héhet HefererndmRiciet the &S84 s

peel ed of f, thyse pocaedivi@d Ant Re rddi:C it fRILRCESIndl Ag t BEScAGY . oft h&é‘ orce
necessary to peel off the PSA tape 24 fromthe sem conductor chip can be

si gni fi cant | yPemisopdugeel, Yedernat Heres rEhat iRR ytaasy b B@@feﬁb]dff

even when the&itzadat t Feomemgndustdr C%@rﬂpﬂe%airmlﬁort%%n &6 JAN 2006
38 when adhe5| on between a surface protection filmon
semiconductor wafer separated into sem:r_conductor chips, and

has a size substantially equal to the diameter of the wafer
ring. After the rear surface has been ground, the adhesive

layer is affixed to the semiconductor chips 1.
When the PSA tape 24 is peeled off from the
20 semiconductor wafer, the tape for peeling is adhesively
bonded to an outer peripheral portion of the PSA tape 24
affixed to the wafer ring 35, and the tape for peeling is
gripped by the peeling claw, and then the PSA tape 24 is
peeled off by pulling it in a direction parallel to the
25 sucked surface of the semiconductor chip 1. Alternatively,
an end of the PSA tape 24 is directly gripped by the peeling
claw 21, and the PSA tape 24 is peeled off by pulling it in
the direction parallel to the sucked surface of the
semiconductor chip 1. Subsequently, the PSA tape 24 is first
30 peeled off from the wafer ring 35, and then the
semiconductor wafer is peeled off, thus proceeding to the

. pickup process.

In this way, the force necessary to peel off the PSA
tape 24 from the semiéonductor chip 1 can be significantly
35 reduced, so that it is relatively easy to peel it off even

when the size of the semiconductor chip 1 is small, even



el.ement formation surface of the semiconductor chip 1 and the PSA GapgN2750s
Is very high, and even when the surface of the sem conductor chip 1 is
extrenely uneven. Therefore, the 5 outer peripheral portion of the

sem conductor chip 1 never remins bond to the PSA tape 24 due to
peeling failure. Next, an eighth enbodi nent of the present invention wll
be descri bed li]eferr' ng.to F£ . 50A to _FI 54. Thi s, enbo '.gent ist
charact eri zed PR RAFTRG LETRELLnPeofititist REPEPSTHTRE h Hd™cofpri%8d of

separated selefentuEbemhatidPssudfigeahbeh thas samiadhaacyer | apep floramed on
the entire syrfa opposi to its elenent formatio sur.face nd a_J ow
el eotri o cone: Sip TRBa) A1 08 VP RCHBAaRDY CHFR bt | TiE KSHTINE £6r mod
on the el enenhe 3&miesmhidteRr sHipateis Anttneaidlpeuiepad. sitheeefoox) dte i I m
having a relative dielectrjc constant (3,4 to 3.7). lower than that of a

silicon oxi dOWRFmPEFiBherrk Ryriion, ol e saF™Lee &Er iGEP of YW
diel ectric corabant bosIHAtHORhE Pan {8fe @@k Lo BV falilugelsed in a
sem conduct or device. The |ow dielectric constant .insulation filmgcan be
classified into twhRndSTofe IRy i AR (4sttG nBFPESRE MBYRRTA" i n
whi ch the rehatilvBediei@iddL regast-and 6 FIdRCr 8asets byrd owari ng the
density of the silicgon oxide film25 (relative dielectric constant 3.9 to

4.1), and includes ™ <BReAHFENT VBEF ( MEPRVRCSTIZSd UildkarPP BRI, § 01, 5
(relativeg diRhBebhifceOnSt gker. 7vhecB. O)is H &dbgsirioeen Sf sesgphexane: H
- SiOL.5 (relative dielectric constant 3.5 to 3.8), porous. HSQ (H - Si Q
(rel ative di ISBECPPEVEREtEMNPD. And Filid ShotEFs 280 adbeSt YR layey ciogred

(relative di @reCthdC HRASbaNurdalle OogpdEilte ¥BI Ghrsar&l@hdntbagedmPich
coating nethod. A material based on, a plasm CVD net hod includes organic
silica CH3 - sgrEpes, (7 atd véoli efbetettericonsenatant 5 ingudagyon) f1iR 5

embodi ment, tHQeukemdi shectdi Ca conshant finsyyl atdmelli | Bh35tpal | elahdie: | oW K
filmis a filmwhose relative dielectric constant is below 3.9. The second
kind is &2nmatiPatiRavFwefa™ s JAN 2006 39 a | ow polarizability in an

organic film For exaeRinbhéSped silicon oxide film having a relative
dielectric constant (3.4 to 3.7) lower than that of =a
silicon oxide film (3.9 to 4.1) is widely used as a material
of a low dielectric constant insulation film, for example,
20 when it is used in a semiconductor device.

The low dielectric constant insulation f£ilm can be
classified into two kinds of materials. The first kind is a
material in which the relative dielectric constant is
decreased by lowering the density of the silicon oxide film

25 (relative dielectric constant 3.9 to 4.1), and includes, for
example, MSQ (Methyl Silsesquioxane: CH; - 8i0O; s (relative
dielectric constant 2.7 to 3.0), H (Hydrogen Silsesquioxane:
H - 8Si0; 5 (relative dielectric constant 3.5 to 3.8), porous
HSQ (B - SiQ0y (relative dielectric constant 2.2), and porous

30 MSQ (CH; - Si0;.; {relative dielectric constant 2.0 to 2.5)),
which are all based on a coating method. A material based on
a plasma CVD method includes organic silica CHs -~ Si0;s
{relative dielectric constant 2.5 to 3.0y In this
embodiment, the low dielectric constant insulation £film

35 called the low-k film is a film whose relative dielectric

constant is below 3.9. The second kind is a material having




I ncl udes PTFE (Pol ytetrafl uoroethylene (relative dielectric con t@njﬁ\N 2006
2.1)), PAE (Polyarylether: relative dielectric constant 2.7 to 2.9)

porous PAE (relative dielectric 5 constant 2.0 to 2.2), and BCB

(Benzocycl obutene: relative dielectric nstant 2.6 to 3.3). Al of these
can be formed into a filmby a coating nethod such as spin coating. FIG
50A is a perspective.view

f sen conduct or. fer used in thjs .
onbots mant | B Ao R EEeBLL TR il O St b hor EPbn CHRBRLEt S ne
K-K of FIG S56G&luded BIES. @bAdytetbidf) esgqihgtens S(e@ujaenfeé uﬁ.é]l\éctricij
expl aining a peelin rocess a PSA tape,. a process.of cutting an
Taol ogan? o dhegron? BLPries B imntarest ety b el s A e SR
andI a pi ckgp qaih@ﬂ:aﬁﬁ for7pieki Mg ap sgas&gasdup.tmr ché1psivied whlé!:bchﬁfi(i:
I mpl enent usi ng the sem congduct or nuf act yri n apparatus in I S
enbodi rreng . ‘ﬂ‘?é‘sg@m:cgng’uc?‘brgmg er 2BAowrS n l?;efré?"y@gﬂg'éﬁﬁn%bBrﬁktl‘E%en
bef or ehand brdikeecteibecsepaiat el d Hco3t.Be. e eamdukiser cahi Bs, fanskdias an

adhesive layer 39 forped on 20 the surface opposite to the el enent
formation surfde? %\ﬁf‘ge?%r?erﬂoa&’rn@a’@ﬁt%%% @t SPLRhFRHd%eal ed with a

resin, and a | ow girel.ecsgA cigonst pakshaStiAL | Olefi IdP 240 detni bohaRELoF N
contact with the sealing resin, and _a PSA tape 34 cqovers the entire

el ement for maBE6X 5PFadl GhifnhemkedtedHaudiiG P§Bidfer S6CELOpdL GHiYct

the | ow doel e rd @i ThakllongNgukaliigld ki-knb21l@1cAS56R9MBRdNFEES Sl the
PSA tape 34 is first peeled off fromthe surface of _the_ sem conductor
waf er by use & “the aﬁ@elﬂ"f@c‘?ﬁ%\/\ﬁ§?‘cth?ﬁﬁ]t h&18URi IGP%%l?lBFage BoPEALING t he

30 sem condugrdicewef Forl & digheakipe,hel §ryesHChiFORuBYi hf€angUELEDRY Wit ON
the holding taple 33. At this_nonment,_the sem conductor wafer is fixed by
vacuum on t hé F¥ehPERE | 3nd n%td]é”bfdlélﬁGitBﬁ%‘ fenbedn tdiiisfeatiaR of Wy or

nore segment SndCOAN@ELRMApt GrickRsar B epSYEtiRBuPl SvasBEAuRERES chBSs,
respectively, .and the pipe systens of porous blocks are alternatively
swi t ched™Pn” 3BEE T WRLsTERESHeBFiRg §hat 8sPbCNITTs RRFISPCERELREA

tape 34, thergpurpeaki i ehfs thdBSAehape (FIG

' The semiconductor wafer shown in FIGS. 502 and 50B has
been beforehand broken to be separated 1into the
semiconductor chips, and has an adhesive layer 39 formed on
20 the surface oppogsite to the element formation surface. An
element on each semiconductor chip is sealed with a resin,
and a low dielectric constant insulation film 210 is formed
in contact with the sealing resin, and a PSA tape 34 covers
the entire element formation surface of the semiconductor
25 wafer so as to contact the 1low dielectric constant

insulation film 210.

As shown in FIG. 51A, the PSA tape 34 is first peeled
off from the surface of the semiconductor wafer by use of
the peeling claw 31 and the auxiliary plate 32 while the

30 semiconductor wafer is directly held by suction by- the
suction unit on the holding table 33. At this moment, the
semiconductor wafer is fixed by vacuum on the table which is
made of a porous member divided into two or more segments
connectéd to two or more systems of vacuum pipes,

35 respectively, and the pipe systems of porous blocks are

alternatively switched in accordance with the peeling state



51A). Subsequently, the adhesive layer 39 is cut into the chi ph@ bze l&y use
of a cutting tool 75 such as laser or a blade. In this case, JAN 2006
sem conductor wafer is fixed by 5 vacuumon the table which is mde of the
porous nenber divided into two or nore gggnents connected to two or nore
systens of vacuum pi pes respectivel y, and the pipe systens of the porous

bl ocks are al ternati he accor ance Wit t.ing l_séaate of
t he adhesi veqtfgfglr aPEI éﬁ’S freP% B?ue +n%lo tﬁn? he cuﬁl ng( of 't he
adhesive | aypamn)39 Snbaé@eénttllm CitHet |at@1a3§‘1vbhela&élre§9ve.é aym ﬂﬁ;o ahe
peri pheral ed e of .t he.l ow di e ctrig gonst ?ﬁul at m 210 i.S

fused. In thiS Bnifddméit US% 7 s“8pbt1ed ?‘31 e Speri 8ﬁerl§1 SEd§E & the
| ow di el ectridadenst amt tlﬁsl n:mdeat ithe fsdénm HAwitbp anafemcuderm&ealngiye 0 of
20 to 40 (FI G 51C) IS y, ,the low diel ectri ¢ _constant ul ation
20 210, 5 unarREe Fhe BhBodnti g ety T8 St of nEngodrys, JARSE
hi gher adhesidirideaninebutirongrt fiokbe seghegtsabohmspeidat it etwoAsom nicxsdll t
t he sem conduct% chi gs 20 in which the | ow di il ectri cggonst ant insul ation

filmis not eVBTUFR PHREDL SR TRAFEINAEK - ¢ RBA| 588, PR | S¥H® o
cutting tool o35, ﬁl{ns potduNg bDtks35 8By NBlekyndeiwsisd. Went:lry,

each of the s ed sem conductor. . chips 38 starfs t d up rom
The vaf er | ucKRRGA8e SHEER ORnS SHOFFHYP nhEate 17 Ebar PBPe IR Bt o
the sem n:olnflmm% <(31|a)s 3&rni Spamaﬂ.ﬁﬁd_f urihtqmlwé)yc@tnﬁltﬂgorbﬁ otlk& aggémwi hg
suction co 5 of the sem condyctor chj i cked up
i s bonded to tHEY df%r@gz“:ﬂ?%}ﬁe q"i”'t&m%d’ AsThfe sS40 corii ng
\t/vﬁ t Ei s enboggmpherial elliigeijCfSI Eh@ llewolah@ll_actbgcs@ashgaaﬂugtlaﬁuﬂ@uicﬁe ]
whi ¢ preve cr.acks chi ppin ntj.oned above, an as the
| ow di el ectr E:‘S'Lgb%gpaﬁﬁ i H§ at i bh &"r%%ﬁ?ﬁ% li?é":"ﬁej‘“’l?’l ?Bﬁi

seal i ng reSI rthen t;is&:qimmt figent ien 3Bhar edohf cAelettribe: &eﬁte@ﬂductor
chi ps wi %her Ef fects, of, th| s enbodi nent wi.ll . be

adhe
Gosbri betiSo GIBRIASA08 KA f B gt (4 FrscegsR SOSRPCD SH. 21 GO S 1o
FIG 52D and (FIG. 510). In thls way, the low dielectric constant

insulation film 210, which has once been fused, is fixed on

the sealing resin with higher adhesion when returning to the

original temperature. As a result, the semiconductor chips

20 in which the low dielectric constant insulation film is not

easily peeled can be obtained. When the laser is used as a
cutting tool 35, this cutting tool 35 may merely be used.

Subsequently, each of the separated semiconductor

chips 38 starts to be picked up from the wafer sucking

25 section. Shortly after the start of pickup, each of the

semiconductor chips 38 is picked up only by suction force

using the suction collet 36 (FIG. 51D). Each of the
semiconductor chips 3B picked up is konded to the leadframe
or the like.

30 As described above, according to this embodiment, it

is possible to obtain the semiconductor device which
prevents the cracks and chipping mentioned above, and which
has the low dielectric constant insulation film that fuses
to be fixed on the sealing resin in the element formation
35 area of each of the semiconductor c¢hips with higher

adhesiveness. Effects of this embodiment will be described



FI.G 53 are schematic views of a conparative exanple, and FIG @% i.]ﬁ a90116
schematic view show ng effects of the present enbodinent. FIG S2A § %W
enl arged end portion view of a 5 conventional sem conductor chip fornmed
fromthe sem conductor wafer by use of gblade, and FIG 52B is an

enl arged end portion view after a thermal cycle test (hereinafter sinply

referred to on t chip I 52A ties.

Mor eover , %%f-é%n% %‘Eeﬂ:l%'%eﬁfkggg 2&18 pg ti %fr%rqul S\%ﬁo%‘)t ﬁgch#ﬁ:rﬁqunal
sem conduct OrF'IGChIE{ZB farereskcHenerhiich evisens ccﬁmduct:ampa\ﬂiﬂvdoyem@lm‘ tdred

| aser, andF D.is an, nl arged_end rtlonv ft he TCT i.s
STl o e i ds TR tar ey BBEVE8 FrRee ISt HIS Beettund
out that whermbodimdeti s ¥m®d, 528 nlkrban éﬁlé.ﬁgélilbéﬂdBSp@fﬁcﬁf adiesedfafd er
the TCT as shown in even .if, a favorable condition has bee

present ed |m$éjﬁﬁv§P§iL9nqafteFe?Lh8°%‘El‘fcf‘f% asSBiBwn TRTEFE 5ZA%Tand PShunber

of minute creaaisocadecPsesestar Vﬁpnuhaeolfa&erbnaaeusad;d IFIG.aly2® MR idd es
are shown after the - TCT, .but as shown in plLan 20 vi of FIG _52D and FI G
53, dest ruct i SH268Ene™ %quﬁ OBt ViLEYc oEEFERt 3 ns ed"t“!a&n FYFHE ha®Heen

confirmed. Wlereinafogr psigsiss wifdiedpresert Tenpodismpairothed sat igfact ory
| ow di el ectri .cons% g_\% I ns ati5§n filmcan be confirmed with no peeling

as shown in &PFan° 9. G987y | e MOBRRVERbod Fent 2%0f 1Ehe

pr esent invelﬁﬂlaﬂgbavendbpeﬂtﬂ@sCﬂ&edoﬁb@}\{@ cbhvaritiesant doideBhi@ftd:s not
limted to these enboa gents and can be variously nodified within the
scope t her eof hig, FOBTET, TYHR s msTHcREALSt ?ﬁc‘ﬁﬁ% RarssuStsthgel@8e 4 he

dnvention, arthd FIQUS2DNRNEORhIGHGed0cba pYirtachedidy appsOPEhatecT
‘conbi nati ons .of subj eci\érratt rs which have been di sclosed herei nbef ore.

For exanpl e, 4% SAfs-2 gni hhe ndhig gt FlEmbodt mMt times-

sem conduct omauaflﬁerhaﬁomerb&efwa&hmmraohﬂad@ e useparat gambd be»‘ he
sem cond tor u;?} ps and tog PS e 34 35 covers the entire el enment
formatio urk? des Al RE | &her 198 2% e d ol Iene 28Rt YR r ear

surface. 0 GJ.F\NaZO%rdl%Hﬁ@V\BM@ﬁdlﬁzh:ﬁu PrASeSSed buskagtdde ikmaddhedBgtric

constant after the cutting as shown in FIG. 52A, and a number of
minute cracks are present. When the laser is used, no
abnormalities are shown after the TCT, but as shown in plan

20 wviews of FIG. 52D and FIG. 53, destruction of the 1low
dielectric constant insulation film has been confirmed. With
fusing process of the present embodiment, the satisfactory
low dielectric constant insulation film can be confirmed
with no peeling as shown in a plan view of FIG. 54.

25 While some embodiments of the present invention have
been described above, the present invention is not limited
to these embodiments and can be variously modified within
the scope thereof. Moreover, these embodiments include
various stages of the invention, and various inventions can

‘30 be extracted by appropriate combinations of subject matters
which have been disclosed hereinbefore. For example, it has
been described in the eighth embodiment that, the
semiconductor wafer has been beforehand broken to be
separated into the semiconductor chips, and the PSA tape 34

35 covers the entire element formation surface, and the

adhesive layer 39 is formed on the entire rear surface.



insulation filmis not limted to this form and application igL%ahg&aghg
possible also to a case in which the adhesive layer is forned t r
surface of each of the 5 sem conductor chips, and thus the adhesive |ayer
does not need to be cut. Moreover, even en the sem conductor wafer has
not yet been broken into the sem conductor chips, the above-nentioned
process of f C%%geghe Lom/dielectricf_constggt insutﬁﬁgon filmcan be
appli ed aft e BF PR p&PSI PEPCE8S WPt h TERENGr SBEs 408 BEEERFRLCt fignstant

sem conduct orinwafletibont filmpiiecent A6md AMI2006tK3:s Wirtin,| aingl abpedcdtSionl. A
sem conduct or, manyfacturing a ratus conprising:  a peeling nmechanismto
peel a pressdf%IE%%@F§¥¥epgﬁﬁggﬁ%eaﬁigm§°t%p@a?goﬁ?aghéﬁﬁigBﬁdﬁé?%$“ﬁhfer
whi ch has an lelvesentsf of s@hddN SUr frhee keaforsMmearhR! eggEnt chBRMN €8h, the rear
surface ogposite to.the elepent formation surface and an adhesive | ayer

formed on”t h&SBRPNFRCFG r CRIPT ac8Ndt ABUBSAPEL RENSTHYR ngYey (dReSelMFent

formation surfcade tof beheut semdreRleet, OBvEAT fhen WIRS GldiniSRinduBes! | idFer
mechani sm has a sucki ng section with a porous nenber to hold the

seni conduct or &fafEt URRFDNPEREPTHasR &P c ihe| AETHEIRECHRF cehiRshe the

seni conduct orapywkementNdiRac eNpEREHICt Abf ChERSidpoether wWolh bhgiadhesi ve

| ayer, said porous nenber_ being  segnented into at |east two sucking areas
in the directf8F PREWVRSH A HEPEA LM FaN| Be paiaipBerd #ftFafnerein Pagallel

sem conduot OfwirgaN WS tpd it APPAT BE&Sk fid t BEE  SRRPELSAR@RIr | #88dr t#Ro
systens of vacuum pipes to hold the sem'conductor wafer by suction, said
vacuum pi pes &G provided in association with said sucking areas of said
‘porous menber and alternatively sw tched therebetween in response to the
position at which the PSA tape is peeled. 2. A sem conductor nmanufacturing
apparatus conprising: a peeling nechanismto peel a pressure sensitive
adhesi ve (PSA) tape froma sem conductor wafer which has an el enent
formation surface to forman el enent thereon, a rear surface opposite to
the el enment formation surface and an adhesive | ayer formed on the entire
rear surface and which are broken to be separated into sem conductor chips,
the PSA tape adhering to the elenent formation surface of the

sem conductor wafer; wherein said peeling nmechani sm has a sucking section
whi ch have a porous nmenber to hold the sem conductor wafer by suction and
has a cutting device to cut the adhesive |layer, said porous nenber being
segnented into at |l east two sucking areas in the direction in which the
PSA tape is peeled; and




wherein the sem conductor wafer further has a sealing resin forn&jﬁo#\?‘ih@%
el enment formation surface and a |ow dielectric constant insulation film
formed on the sealing resin, the PSA43ape adheres to the el enent formation
surface to the sem conductor wafer via the sealing resin and the |ow
dielectric constant insulation film and said sem conductor manufacturing
apparatus further conprises a heating device to fuse at |east part of the
| ow d¥éhadéd elaimeddsist ant i nsul ation filmand the sealing resin so as to fix
the low dielectric constant insulation filmon the sealing resin. 3. The

seni cqnductAoge %p H{anﬂﬁcﬁlﬂﬂg%?ﬁ&?tuﬁ%ﬁﬂ{ %Hgl to claim 2, V\,herel n said

heati ng deV| uses ctric nst an

i nsul ation fPGr’erW" %Wé“sgéj?ﬁﬁ Pe EI5FSY esver (R )t'i?Be JET dher al
edge §PMIoREdYdoen %fﬁaw@tcbrh%rﬁrpelemenhfcma msw@ac@etodﬁrgm ancfementitberaon, a. A
sem coeatstiface wppesitado Une etpreEnp formation somgvel andign adhesde lapeyr fornddhoh sie t 0

peel  @nfieC Fadt" Quﬁé?:@S'théVPSRdfh%' ¥8hdriRgAlo (AR CelbMBM domplith CAlfiet o taf er
CO““E%@ ﬂdn?% rallty of sem conductor chips which are separated 0 6
ere

JAN 2 rc)m each sem conduct or_ chi p._havi ng an el ement formation

surface t o‘%ﬁw SAId ReglRg, MechFUIa HRS ZRHCKIRg g W PRAERUS BEMBET Brdldhe
el enethe semicandusior wafelbesuatine apdhasapeuttingldevicatp cd thesewmicondustor wafent i on
sur f adreto odentibenduietor camishl ddgathanadvith thie aadHeeivadger, veaid ayorsus; ana:rsel peisgi d

peel i RggMBRBANIS Bt Bast tHo SUSKHISreas il the RirdBidhin DAY the P@m AERRY: ad hol d

e 35m oML hé”%é?" contfuct heflhegiad batls fifer CPH‘Q”?-%A PR 10

peel e§YSIEMS AT ¥AGEUELR| %FcEOd‘rO %ﬁﬁ&ﬁ%@%ﬂpﬁar WRish PY BURIORGTA VaGUE! PIBCHRRING ng
mec haprevifedoinpassociatipn ethupaid ssigking | areas dif ewids eofoRSApembgre aind @itematively

sen cemiclaidthersbéeentin cd3pbase: t@heepesiom atfwidhethe PBAStpE ROReeled. f or m an
el enent thereon and an adhesive | ayer forned on the el enent formation

sur f ace, t the elenent formation surface of the
seni c%nduc A? @B@{a%[mﬁfacgugﬁégp%ra [U$\F8FPTREr i n sai d_peel i ng mechani sm
has a sucklanﬁe%'@ét MERNAIEM 1R per oﬁsprﬁﬁ%‘érsqr@“'f‘i%l%ﬁheﬁ‘ﬁ% ('Epéﬁ\)cféﬁﬁﬁé‘%’ﬁrawaf er
by sueseininendueiomaafen whicht iasgard elemeat faomation stidacechei form doclementaheneon; ait o
sem coggfuct or chips together with the adhesive |ayer, said porous nenber

bei ng ¢, 35 BEHRHRe td) % mé@%r‘méﬁ&ﬂ s%Hﬁé‘é grgd aﬁ%ageg.\na fa é‘rfElF &FBh% Litirghi ch

th PS t t

appar 5%1 qﬁ?%'?? il ‘%b?f <Lt T B Bebrigiot e kil ek BP0l o
the s@APeHKairths elpmeast B'SV“%?'GBtﬁ‘-b"fﬁce i the samingnfvsipia¥alBei ng  provided in
associ at i ONVhMEtIIm seldlpkehmg: kiesgardsredmsof sigking seotiouwhivhiitase agpoioad membeti vel y

Swi t cheHoltihes edicoR@ttdriwdfesionmtonh and s Basittingdvitk theiiche tlaRediAalape 1S
peel e@aldeor@USSﬁl%ﬁgpgém Qé%rﬂ@ﬁwé i’rﬁt% Uf fe2% Jﬁ@%@ﬁh?‘ %%%rm 'EHesal tioﬁlrp\ﬁﬁl:ﬁ ng

mecha Ufe sensitlve adhesive
semi cg%ed'g%%\g?&%ﬁoggleah?@ has an el ement formation surface to form an

el enent t hafhermin dhgysemiconductor wafer further has a sealing resin formed on the element
formation surface and a low dielectric constant insulation film formed on the sealing resin,
the PSA tape adheres to the element formation surface to the semiconductor wafer via
the sealing resin and the low dielectric constant insulation film, and
said semiconductor manufacturing apparatus further comprises a heating device to fuse
at least part of the low dielectric constant insulation film and the sealing resin so as to fix the
low dielectric constant insulation film on the sealing resin.

3. The semiconductor manufacturing apparatus according to claim 2,

wherein said heating device fuses at least part of the low dielectric constant insulation
film and the sealing resin by applying laser to the peripheral edge of the semiconductor chip
with an incidence angle of 20° to 40°.

4, A semiconductor manufacturing apparatus comprising:
a peeling mechanism to peel a pressure sensitive adhesive (PSA) tape from a
semiconductor wafer constituted by a plurality of semiconductor chips which are separated




an adhesive layer formed on the entire elenent formation surface EarngMiZﬂﬁﬁ
are broken to be separated into sem conductor chips, the PSA tape adhering
to the elenent formation surface of 44e sem conductor wafer via the

adhesi ve | ayer; wherein said peeling nmechani smhas a sucking section which
have a porous nenber to hold the sem conductor wafer by suction and has a

cut t | dReraeem ceaghosaicondystos ghipshavingl afy element farmatie ertacadatberm aielegent
segnetitexeon reind an ddbesve tayer sfoched @natheaslement fematioe cliface, i the WPSA tape he

PSA t 2Rfefiry 2R B meANBrNBRIreduabd 8f 18 e MEbRHGLer warB WA A% ét’dHe@E}e aRA at us
furt her COnR 'reﬁﬁgar’at éeﬁﬁ%h&cﬂ@msrﬁ%%eﬁu& n V&%HWICR%VE% ;g LEI}S hi%ﬁqber

sem c uct or

acuu
associ % plgﬁhwgrﬂlcg%ﬁl% %d@i rntQ' %‘FE% Sgid ROEPYP ’B%’BB@(S er%g%g{nﬁ) gt Areasti vel y
swi t cliwd sutikdneeanidhe difestiospowbishite PRA tprssistieeiedat whi ch the PSA tape is
peel ed. 7. A sem conductor manufacturing apparatus conprising: a peeling

ﬁﬁ]h??nilr]"c?g?m%”@‘“%mfa%t‘ﬁﬁa ppardRuNRNE, (TS0 e o orm
S o N0 el ethliin'E> 8L} 8 SILELlre SRV PR RLE AR LR A
the s&RMIGHRAUCtPLOWalRRwBICh "Wﬁé”e?"?fn%"l ar%@mw&a%waﬁn%me% taerern ARd
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wherein the semiconductor manufacturing apparatus further comprises at least two
systems of vacuum pipes to hold the semiconductor wafer by suction, said vacuum pipes being
provided in association with said sucking areas of said porous member and alternatively
switched therebetween in response to the position at which the PSA tape is peeled.

7. A semiconductor manufacturing apparatus comprising:

a peeling mechanism fo peel a pressure sensitive adhesive (PSA) tape from a
semiconductor wafer which has an element formation surface to form an element thereon, the
PSA tape adhering to the element formation surface of the semiconductor wafer;

wherein said peeling mechanism has a sucking section with a porous member to hold
the semiconductor wafer by suction and has a cutting device to cut the semiconductor wafer
into semiconductor chips, said porous member being segmented into at least two sucking
areas in the direction in which the PSA tape is peeled; and

wherein the semiconductor manufacturing apparatus further comprises at least two
systems of vacuum pipes to hold the semiconductor wafer by suction, said vacuum pipes being




switched therebetween in response to the position at which the PSA}tlagani 835
peel ed. 9. The sem conductor manufacturing apparatus according to claimS8,
wherein switching of said vacuum pi pes i s performed when the position at
which the PSA tape is peel ed approaches the adjacent sucking area. 10. A
sem conduct or manufacturi ng apparatus conprising: a peeling nechanismto
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to ﬁ'%ngement formation surface of the semiconductor wafer, each of the semiconductor chips
having an adhesive layer formed on the rear surface;
wherein said peeling mechanism has a sucking section which have a porous member
{o hold the semiconductor wafer by suction, said porous member being segmented into at least
two sucking areas in the direction in which the PSA tape is peeled; and
wherein the PSA tape is affixed to a wafer ring.

11. A semiconductor manufacturing apparatus comprising:

a peeling mechanism to peel a pressure sensitive adhesive (PSA) tape from a
semiconductor wafer constituted by a pluralify of semiconductor chips which are separated
therefrom, the semiconductor wafer having an element formation surface to form an element
thereon and a rear surface opposite to the element formation surface, the PSA tape adhering
to the element formation surface of the semiconductor wafer, each of the semiconductor chips
having an adhesive layer formed on the rear surface;

wherein said peeling mechanism has a sucking section which have a porous member
to hold the semiconductor wafer by suction, said porous member being segmented into at least
two sucking areas in the direction in which the PSA tape is peeled; and




two sucking areas in the direction in which the PSA tape is peel ed ﬁarpﬁ‘w 2008
wherei n the sem conductor manufacturing apparatus further conprises a
suction collet which fixes each sem&pnductor chip by suction and picks up
each sem conductor chip after the PSA tape is peeled. 13. A nethod of

manuf acturi ng a sem conduct or device conprising: peeling a pressure
sensitive adhesive (PSA) tape froma sem conductor wafer constituted by a
plurality afhessmititeoR8Achps habiapsizenbilsstaraiaily seyelialoe thrjdrehan tremiiaimater of

sem copdsshbndiRidwafadvi Nng an el ement formation surface to forman el enent
thereon and a rear surface opposite to the elenment formation surface, the
PSA tq%e adheri.n o, the element formation surface of the sem conductor

waf er,'“each* FME USIORMERHERAGHEHE BPRARSIUSRAMRNEINGn  adhesi ve | ayer formed on
the rear su@ paelingt macbafismwige petinaspiedsyreetensiivef adhesiveSR A plape nicdradas
hol di rgnfidvadactor aafel wohstituteaf By a \pldrakty d¥detticondattbe ehips Wiidh 8@ sdlapatad

| east tﬁé/}@frérHC{He%nﬂEtﬁ%cﬂoF‘ e Hfyin gcérl Qi'énieﬁh%?'ﬂnﬁfbﬁ NHES %o férﬂPSn eonpée! ed,

su hrou | east 1. smasoca W|th he
ohck hereh 2Ad Sp; flrracs BphesitKioutc cleind? fiagin glitass oo 89 bei ng
al ter ﬁ%ﬁh%ﬁsﬂemomﬂ@a suifgee eb@m@mﬂcwﬁiéﬁtowater osachwétmﬁmla?r@uc or chips
cor r edeingiangdhesieel jagechotmediok thegear fafacef said porous nenber i s peel ed
of f near t khedslh 3aRINVeching KidtBamsifchdsd siidkiig mbm hichhavB& Poroas frichiber N

whi ch 4§ REIgRRSsLAREndR R FtEDy stttion sTRE (RGuLhe H?%vﬁd mEdAGeuct or

e J
deu e et e e e o] Vet FRGCn

seni conductv¥ereiafhs sepicraRyIciaT reanifrgiurinaonparaten furlhar eerrises & gHaiPRRolEt enent
t her eovhictafixesegachuseiicandopioo shipebyt sudtibe aeH quiekstupf escneddndcorslucfoachip afted an
adhesiiNePBASSe k@Peard. On the entire rear surface, the PSA tape adhering to
t he el errent formation surface of the sem conductor wafer; and cutting the
adhe5| adhesi ve la er i S se arated for each

seni cd duc H"r?% 3! at“@facﬁﬁ@gﬁ§ﬁnl‘%?§él F ORePREMRUECei n sai d peelin
t he PSA ta&@ellﬂﬁ:l%d@?sﬁﬁﬁ (fieﬁ@f“t%eﬂd@éﬁv% At tapevfiprer ay pgMigonghistasuwa nber
segerpestitutet obyt a | garstityt wb ssoddandgctar ezdpsi whidhe agé rsephiated itherefromh thee PSA

t ape |s‘énﬁkﬁﬁ1h@@tor {er‘i Watih g%nté]élﬂéﬂrfoﬁfﬁatlo@iaﬁﬁfahé\@o fint érPB!th%hhﬁweirébn and a
associaltd Qb 15 ét?ﬁuen?‘foflﬂatiﬁsd %{e jf"g., A %@ %ﬁ? rif tsopt Ie\ﬁ%rﬁt of

d t
he. paAagn F‘F% 3‘?&1. RICOBAUPT WAl SER P Ieas SRGOTRICIRPSGNIG 2006 47
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corrprl the porous member, respecttve y, said suction paths being alternatlveiy swﬁched
therebetween when part of the PSA tape corresponding to adjacent sucking areas of said
porous member is peeled off near the adjacent sucking area for next peeling in the direction in
which the PSA tape is peeled.

14. A method of manufacturing a semiconductor device comprising:

peeling a pressure sensitive adhesive (PSA) tape from a semiconductor wafer which
are separated into semiconductor chips, the semiconductor wafer having an element formation
surface to form an element thereon, a rear surface opposite to the element formation surface
and an adhesive layer formed on the entire rear surface, the PSA tape adhering to the element
formation surface of the semiconductor wafer; and

cutting the adhesive layer so that the adhesive layer is separated for each
semiconductor chip after the PSA tape is peeled;

wherein said peeling of the PSA tape includes holding the semiconductor wafer via a
porous member segmented into at least two sucking areas in the direction in which the PSA
tape is peeled, by suction through at least two suction paths in association with the sucking
areas of the porous member, respectively, said suction paths being alternatively switched
therebetween when part of the PSA tape corresponding o adjacent sucking areas of the




peeling a pressure sensitive adhesive (PSA) tape froma sem conduﬁt{i)rtgjg‘;\gf 2008
wafer, the sem conductor wafer having an elenent formation surface to for
an el enent thereon, a rear surface oPposite to the elenent formation
surface and an adhesive |layer formed on the entire rear surface, the PSA
tape adhering to the elenent formation surface of the sem conductor wafer;
and cutting the sem conductor wafer into sem conductor chips together with
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i s 48 the sealing resin and the low dielectric constant insulation film, and
said method of manufacturing a semiconductor device further comprises fusing at least
part of the low dielectric constant insulation film and the sealing resin so as to fix the low
dielectric constant insulation film on the sealing resin.

17. A method of manufacturing a semiconductor device comprising:

peeling a pressure sensitive adhesive (PSA) tape from a semiconductor wafer, the
semiconductor wafer having an element formation surface fo form an element thereon and an
adhesive layer formed on the element formation surface, the semiconductor wafer having been
broken to be separated into semiconductor chips; and

cutting the adhesive layer so that the adhesive layer is separated for each
semiconductor chip after peeling the PSA tape;

wherein said peeling of the PSA tape includes holding the semiconductor wafer via a
porous member segmented into at least two sucking areas in the direction in which the PSA
tape is peeled, by suction through at least two suction paths in association with the sucking
areas of the porous member, respectively, said suction paths being alternatively switched
when part of the PSA tape corresponding to adjacent sucking areas of the porous member is

m .




peel ed of f near the adjacent sucking area for next peeling in the dl @em}éoggg@
in which the PSA tape is peeled, and said cutting of the adhesive |ayer is
i npl emented in parallel to swtching 4fetween said at |east two suction
paths in response to the state in which the adhesive layer is cut. 18. A
met hod of manufacturing a sem conductor device conprising: peeling a
pressure sensitive adhesive (PSA) tape froma sem conductor wafer
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tape is peeled, by suction through at least two suction paths in association with the sucking

areas of the porous member, respectively, said suction paths being aiternatively switched

when part of the PSA tape corresponding to adjacent sucking areas of the porous member is

peeled off near the adjacent sucking area for next peeling in the direction in which the PSA

tape is peeled; and

said cutting of the semiconductor wafer and the adhesive layer is implemented in
parallel to switching between said at least two suction paths in response to the state in which
the adhesive layer and the adhesive layer are cut.

20. A method of manufacturing a semiconductor device comprising:

peeling a pressure sensitive adhesive (PSA) tape from a semiconductor wafer, the PSA
tape adhering to the semiconductor wafer; and

cutting the semiconductor wafer into semiconductor chips after the PSA tape is peeled:;

wherein said peeling of the PSA tape includes holding the semiconductor wafer via a
porous member segmented into at least two sucking areas in the direction in which the PSA
tape is peeled, by suction through at least two suction paths in association with the sucking
areas of the porous member, said suction paths being alternatively switched therebetween




wher ein said peeling of the PSA tape includes hol ding the senicondddi il 2035
wafer via a porous nenber segnented into at | east two sucking areas in the
direction in which the PSA tape is p#2led, by suction through at |east two
suction paths in association with the sucking areas of the porous nenber,
said suction paths being alternatively switched therebetween 06 JAN 2006 49
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23. The method of manufacturing a semiconductor device according to claim 13, which
further comprises sucking to pick up each semiconductor chip with a suction collet after the
PSA tape is peeled.




