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DI E BONDI NG This invention relates to die bonding. The
use of dies with die attach filns (DAF) transported on

wa Epe42rat eri al carrier tape to provide direcpChamreiongoricl

of dies to a die pad is well known in the

m croel ectronics industry. On picking up a singul ated
die fromthe carrier tBEBONDBIbesive |ayer is
carried on a |l ower surface of the die and, after
placing the die on a die pad, the adhesive |layer is
cured by heating to adhere the die to the die pad. A

Cr oSSTREGlveRRoP el fbCH de Béddigg. ure 10 of a wafer 11
nount ed on a DAF adhesive layer 12 and carrier base 13

bef Or%&éjk%! BE dle§ WP Wik cﬁ' I (nL]iAF T’f}@nsgl%f‘t@d ohly 884 material
are S|ngulat orm a ‘singul ated die and
%Ené.ﬁitapasm ghrovide i direBi gmnhng? of aléesi 1o aidid pad as weedleknown in the

W t ho t a DAF, .b h | he
VB e ABAATRREST DI PIGRE VG PREHEEAGHE oS e g tabe, an
&@%51243 %lie??sréah%d 5:2R Govket- sui‘fﬁ&é"@f i (‘cl'l@ﬂlcpfaft@r Mﬁ&ﬁg the die on a

. uses a nechani cal saw but usin
stie gady theidhedion layer s clired hy I@awgﬂca@r&etmgw Ch@é@i ﬂilfbdle pad. A

F§§§% Sa@gg%g febf ﬁ\‘é\cnh: aggnﬂqglrg g@og |atv6ae’(a Vﬁk&@}l@tﬁd %d h elﬁA‘F adhesive layer

hj 0 hn$ ReSRr BRENENILERre Qititd ROsHOMMISH Firue@USFhe wafer 11 and the
del am nation of the DAF and base filmand to create

bDAFSu e lsmgtﬁaﬁ?@ tp oy @smgu@tﬁé digapd RAErISapeghonip ndigure 2, as
ani ca
%lfl% & VY ?zAlg,]tﬂry e? g:/lllag]g%le 154|t tﬁ@%@ 81%{ wﬁf%‘f" and DAF

V\addhe@anglmmmuﬁémqmﬁ tm@sd ifiém ceirleneapeldp. bei ng
carried to the upper surface by the saw blade or in

_ subseglent danebi §a®icyith B TREAR G RechafiBl bavw uf @fify higher

with a die attach process. I n sone cases, adhesive is
péreed devorutiondifia qumg séiveblade then msechtndieaR vero m’thnﬁgl DAF, to

B R Bl S S5 5L D, e, st

TRE&haRi@r 888 in! Steﬁ?d%t foesmky delafénatnseMihe D ARtnd base ﬁlm and to
i nefficient. is an_object of the present invention

@reehtedmrrﬁ @esaﬁfé!gu or el Rhe Bwey exealed Bl A WSERAGEI jspv can be
BOUBHEq LS L gl P 8085, gy L3 o com

w1th an upper surface of the die, either by being carried to the upper surface by the
saw blade or in subsequent handling and, in particular, may interfere with a die
attach process. In some cases, adhesive is placed on individual die after mechanical
saw dicing in order to avoid the problems associated with delamination when using a

DAF and creation of burrs. This process is extremely time consuming and inefficient.

It is an object of the present invention at least to ameliorate the aforesaid

difficulties in the prior art.

According to a first aspect of the present invention there is provided a method
of die bonding comprising the steps of: providing a structure comprising a wafer
substrate separated from carrier base means by an adhesive layer; laser machining -
through the wafer substrate and through the adhesive layer no more than at most to

scribe the carrier base means to form a singulated die with an attached singulated
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of di e bonding conprising the steps of: providing a
structure conprising a wafer substrate separated from

wae ansioer2base nmeans by an adhesi ve | ayer; | asePCT/EP2004/007161
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machi ni ng through the wafer substrate and through the

adhesi ve | ayer.no.nore than nost to,scribe.th .
caRuF pud Sk ARt s Ben ol b GR yfiagposive layer
afibar ARdcAtiBgvhsat ﬁGﬂﬁbﬁﬁikﬁ% ARl Blacing Whk NHe the attached singulated
structure to rel ease the attached singul ated adhesive

| aghasiverleyen ¢re acdie mady atsh swingethesattaghed ingulated gsihagivadpyer to

th | 8..& hed singul ated adhesive |ayer on a
df“gheg%g‘;e dz?\%@at‘ci}%??e a%t he attached singul ated adhesi ve

v an ARt e Se8 P oproRita i et sampises providing an
C MRS Ay R Ta@HE NG RN cRMIOEHSY achRY BY adWBEE@sive ahliehe step of

carrier base means by a first adhesive and the step of

c owiingthe Keugreomprisecomipgitbebrst adliesiyet he fir st .
adhesive. Preferably, the step of |aser machining :
conprPefsablgsthe stee bf tisagmiableniagf @mwises flasat enaghinig the wafer
first | aser with a ﬂirsh machj ni. ng

bea 1Jo [é fi 4 e of
s Sfastpte st shizpeepith a st machmingeptp Eieq selegisd laser pulse
Ir gé\ﬁer, hﬁéﬁ?ul@é‘ Eeﬁa%ti%ﬁj tdle, 1hR8 %ﬁls@ QAMLS TRABNHEEN _§@a%%ﬁlgas'f3‘éed and

ser wavel ength; using a second | aser beamwth a
s beomdavslrnigthymsinigra segorpk loser bear ovithaz bicoed sheh mathesing grofile to

I .and usi t hi . . ith a.third h o ..
RERTRE A SPGTF EobLa S U GeT P Tk S 4F L G achining
Spffild et mackfeale QhrrBRCHsA ghnk SsuFBXthAt $€Epaddi be machining is
providing a predeterm ned quality of sinqulated dies
vmmﬁmnsecg md@f‘:amqvaimm ardatermipgd oqualife oAdviagyleted | digre avithout
h ' - _ant. io S
R DB TR HRRL Y Al RS E cans o

rraqigiaﬁﬁﬁ]g)r@ﬂm%h@fbhﬁg second machi ning profile and
the third machining profile are a same nachi ni ng

pr of i| CenveAtbaN! AR KLY of RISt BRhHing PEdME, thB8econd machining
structure conprises curing with ultraviolet |ight.

Corofiénanshibe yhird machiniag poifile avei angmeHpaciiniag peafile.
si ngul at ed adhesive |ayer conprises heat curing the
adhesAdenkapgeusly Atheanstepgedusiking thee ststdweotommasisncming with

t&%m\/’\%ﬁe%liigﬁybst rate conprises
Conveniently, the step of curing the attached singulated adhesive layer

comprises heat curing the adhesive layer.

Advantageously, the step of machining the wafer substrate comprises
machining a blind via in the wafer substrate or a via through the wafer substrate and

a die attach film.

Preferably, the step of laser machining includes a further step, after laser
machining, of washing the structure to remove accumulated laser machining debris

from the singulated die.

Conveniently, the step of providing a structure comprises providing a structure

having a-protective film to protect the structure from debris produced during laser



machining a blind via in the wafer substrate or a via
t hrough the wafer substrate and a die attach film

woe@bmoaké y, the step of |aser machini ng i ncl UPEBFER2004/007161
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further step, after |aser machining, of washing the

7 BHE 8 o b R r AR o BB RE? o off B Soctive

pr filoh dhdgcamsilatetCdebi tha@emy.i ses providing a structure
having a protective filmto protect the structure from
debr i sA@rpeisesk1FUfleNSich e pRREDIAS N Giradttrd REmPLSR Ploviding a
washi ng the structure conprises renoving the

pr grussire having pavadercsubsg bsither ek bri¢rens thevkeon.

Advant ageously, the step of providing a structure

conpr iBreferabiyvilei stgp aofsksarcmacteningvéangpresengireviding an assist gas
substrate | f than 800 m crons thick. Preferably, the

st GPIErUFASEr AtEch AERPHMSconpr i ses providing an assi st

gas environnent for |aser machining. Advantageously,

the stAgyapiagpewly.dhngtanohamviding 48 assvt g8n fR¥ifonment comprises

¢ g}g%{/fdgfgz L ge{s%\ﬁ'vﬂbﬂgeﬁ 1% @sﬁuc%rbﬂo'i& BiEia éfoﬂ L_ﬁ?@d\ﬁgs active radicals.

Cl at1 on produces aCtIVG ra

Prefer ste ovidin as._environ

Feducdde bt s S5 B BiosRlidk hbeh el Rab R SR B itap of sotid
| ageimBg debriiotnd £laséonNdiniagtite,, the carrier base

means is one of: a dicing tape, an i'nflexible tape

sui t al@vERientithe Watier bAlk aldafs RronBFKHic tﬁﬂe aANAf&ible tape
gl ass or other ‘transparent solid. Advantageously, the

st eytable fprthin wafeydizingt ardeckgrmdogpnd & gkaspeoutheti trapsparent solid.
structure including a wafer substrate separated

f acedddvahtageousiyh stha nitéml dfypomidimexiab budtomzn scpmplém providing a

A T RN T —

. b@%ﬁ@flbﬁ%zﬁ‘l@*ﬁr@ﬁ B/é@f(ﬁ‘incﬁﬂxgot%bé ﬁ{eﬁns BY Ry Ddklive ha)&er b¥ethe step of

step of picking and placing the die and attach
si lagpm Inzeickihinegis @srfvmléceguéseqwmﬁo ibsekgripiliigithy wafed substrate
pl acing the die and attached singul at ed adhesi ve | ayer
on antiteenativiely, tlee Stop f eicking st plakindithe dickmabettached singulated
di f [ [
e 1}Izesn @tfegvgcaé]geﬁ%? gplglqgg Catndoplagglz H{eealeentan net”rt%?ﬁeldo rsk’ngula’ced

adhesive layer on another die to form a multistack die package.

According to a second aspect of the present invention, there is provided die
bonding apparatus comprising: laser machining means for machining a wafer
substrate and an adhesive layer attached to the wafer substrate and for no more than
at most scribing underlying carrier base means to form a singulated die with a
singulated adhesive layer; first curing means for curing the carrier base means to
release the singulated adhesive layer from the carrier base means; pick and place
means for picking the singulated die and adhesive layer from the carrier base means
and placing the singulated die and adhesive layer on die pad means and second
curing means for curing the singulated adhesive layer of the singulated die to adhere

the singulated die to the die pad means.

Preferably, the laser machining means comprises: laser source means for

providing a pulsed laser beam; laser beam scanning means; and control means for
3



bondi ng apparatus conprising: |aser machining neans
for machining a wafer substrate and an adhesive | ayer

wa@rdaoagohees t o t he waf er substrate and for no noPET/EPZN4/007161
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at nost scribing underlying carrier base neans to form

a si | ated die with. a singul ated adhesive | aye

F ool fglefiian pbiRet b Seteve drser v helidsns repetition
t q}éq%le&%rs @astelhﬁuﬁé %&‘t!hala‘égr ?&Hﬁﬁa}iﬁnk%‘p%d Y E‘rﬁlﬁﬁ)er of scans by
carrier base neans; pick and place means for pick ing

t lbe pulsefllasarddamdi e and adhesive layer fromthe carrier

base neans and pl acing the singul ated di e and adhesi ve
Iayerﬁﬁhmnﬁmﬁqwﬂy trealaseranabhieng nbanufurthgr vempssdsanemory means

the singul ate ve | ayer of .the singul at ed
ar itg“%%lﬁ Bae ﬁ’&ﬁhﬂ i‘-‘&s‘fd%né °¥ gas?l‘h@l Igg = a v el Q%E%Wé"elength
Pr1§§e? r@Rdidiont H@qdeﬁé;ﬁr 1288C BhlSd RG AT A% CURRS 'séﬁﬁ'ung @5&d and a

source means fof providing a pul séd | aser beam Iaser
bemmbst ahstamgbyréaps]sed tasechaany, Gor use dpshd contiwheahd. i ng
at |least one of |aser pulse energy, |aser wavel ength,
| aser Prefpablyt therfirktranging mesans t@aspdisep ultsioleictiufing ngeas.
beam scanni ng speed and a nunber of scans by the

pul sed\dvasaiedasigMhe ASYHALRAEAS Withils cdniiftided Bt cTBAN READ |
means further conprises nenory neans for storing a

machi goRgeRffy bR &IE Rhdi n%%baﬁﬁﬁ iR udASKEshMY 8@ans for washing
energy, |aser "'wavel ength, "I aser repetition frequency,

| dsser mpchismgwdettihfromabe singelatedsitanni ng speed and a

nunber of scans by the pul sed | aser beam for use by

the cowlvasthgeveslys thePveff@r allisitatet seprbividet wﬂhim@rotezam film to
conprises ultrayiol et curing neans. vant ous

t Wéotg%tagﬁava&rr% §rate dioen é@ﬁ%maglggmﬁ Tigy 1} @1% g means is
C%ﬁ’éﬁ%@ﬁﬂtrérﬁmvé e p%t&t@/@%@olﬁ%@@ﬂﬁe& gl udes ‘
washi nmeans or washi ng | aser rrachl ni ng debris from

the s f

subst lrcgg eén?ésn% fov leég\g%@hg %‘Bg | ve Ifr(%E tcamer base meas
prdiieicts direofval dicinguhpd, raat mﬂfeﬂbl'e iaps emtabil@ tfomihing wafer dicing or
debris, and the washing neans is ranged to renove

t Paclripdme; paka gl aﬁwrfqtg%tf%épw%@gf idt ed die.

Conveniently, the die bonding apparatus is adapted for

c ar r i ddvaniageonslynbe win kanding apparagis:is adagited foy maghi@ingmstructure

Olﬂ%ﬁklgk €a L RRE: Ssldb&t?a% esef)a&ﬁteh hfa@emne "t dth Cglfﬂgtaﬁﬁally inflexible

transparent backgrinding tape means by the adhesive layer.

The invention will now be described, by way of example, with reference to the

accompanying drawings in which:

Figure 1 is a vertical cross-section of a known wafer, adhesive layer and carrier

film structure;
Figure 2 is the vertical cross-section of Figure 1 after dicing;

Figure 3 is a perspective schematic view of laser machining, according to the

invention, of the wafer of the structure of Figure 1;

Figure 4 is a perspective schematic view of laser machining, according to the

invention, of the adhesive layer of the structure of Figure 1; and



backgrinding; and a glass or other transparent solid.
Advant ageousl y, the die bonding apparatus is adapted

WO e0osoeeké ni ng a structure conprising a waf er BCEP2084/@7161
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separated facedown from substantially inflexible

transparent . back ndi n ape,.nmeans t he hesi v
| ayor TURR T BrETRONTA TGI8 LSt b el By deyoghine o the
eXatgt®n, ¥ thd cirebLfipn 6L tHeQtrlifi8reasTaegmanyi ng dr awi ngs

in which® Figure | is a vertical cross-section of a

known Il‘i@ﬁ@ﬁ nfd MRS L 4Er é%ﬁ&mél’alé cféﬁ{it%'l&[e bird m

structure gure 'S the vertical cross-section of

Fi ur [ er.

cchemm e Tiedh Gt PGS, Sttt BEPARE BRppstrucnue 10

| rooapiisiong, a whiet e W‘iﬂf zEDAF 12 BRusted watd daeri@fbaké g8Irieislpossible to
Figure 4 rspective schematic view of |aser

meB#fibEen éf“o&%}éo i wgler o andy dghe ARt vEthoubfeapsiag agbstantially any
| @M EmiREid St tﬁ%gl&i{%ts%? 15 'a?dlfia%rlgr ba@@qg '09 Ue[lﬁln% §u§st§nt1ally any
per spective schematic emro aser scfi

admasdirog, foo ekdmaplienthe atihasive lafertiBe carri er f| | mof the
structure of Figure 1. In the Figures |like reference

nuner dite defatifist i1Bempabt Stor Bei@plel By kAowh Rafricd WiBSas used in
using a |laser bheam 31, 32, 33 to dice a structure 10

Rty epbstapiipldy inflexible supgomasedin thigfilmedicisg og backgrinding or
55151, gbil TP RPN, TR ESHRD vt

deiaaspamatt |backgﬁndtﬂgetape:ihzﬁh itheewhfay efoufidd #ntdown onehe bak@rinding
13 or usin ubstantially any burrs, from for

é iepngeaticy g Dagkegindgedirocess. The carrier base 13
nay be, for exanple any known carrier filmas used in

V. ndustReiemag Jodyguns |3a1|or 3 bneomsalbng cgumédmchug@gr payameters of

Bl g A . g o B iy LS g scen
a@pd:elatfdfeaxlabéré)ehmaﬂs pays entit isq:iblsgbler’td iditg thepafa 1t1haﬂdrtﬁe DAF 12

waf er mount ed, facedown on the backgrr ndi ng tape for
divdilsgemly tseribiag Hae iegiich drirg L Hrosd d55 formeatisth gingylation without

Fiodi63s 3¢ be ?émna@%ncaﬂatﬂuﬁ] hinB& &Gfitlchi ﬁﬁ'hm@ﬁﬁhbinﬂh@ Yaser beam can

paraneters o
be optimised for each layer 11, 12, 13 to use a laser beam 31, 32, 33 with a

respective different cutting strategy or machining profile for each of the three layers,

to maximise machining speed while obtaining a required .quality of machined die.

In this case, each layer 11, 12, 13 is scanned with a predetermined number of
one or more scans with predetermined machining parameters dependent on a known
thickness and known machinability of material of the layer. Where the thickness
and/or material are unknown, a nature of a material being machined and interfaces
between layers may be determined by observation of machining characteristics.
Alternatively, the parameters may be determined empirically from samples of wafers

to be machined.

In order to optimise efficiency of singulation, all machining of the wafer may
be performed before all machining of the adhesive layer, which may be performed
before all machining of the carrier base or each dice lane may be completely

machined in turn, or a combination of such strategies may be used.
5



pul se power, pulse repetition rate, pulse width, |aser
wavel engt h and | aser beam scan speed of a | aser beam

W@10058@42283, it is possible to dice the wafer RAT/BPZNN4/007161

10

15

20

25

30

the DAF 12 while only scribing the carrier base 13 and
perform conpl ete singul atji on w thout_probl ens, o
del am’ﬁ]éwgﬁveghdwg‘ﬁﬁer Mag arality coff 't %rlgﬁ’é(idéﬁaL lgyers may be
t N@ch B&RAroP §ACHIE BfoREsiAPEeH] Cuft I ihtng

cti 0 P begsr?]%g Ee@%%fﬁ%%lg uﬁﬁ&%@tﬂa@ég or fhchibfng profile

13 to use a | aser wi th~a reSpective
diif feaddntcut e onall threcalopey 1dr 12yd8husingan pptorhiské nfachining profile

\?\ﬁch gf %’he.thr e bi ers, to maxi m se machini ng speed
R3] lgﬁ%?lh%fes ¢ G ed. qual ity of machined die. In
this case, each layer 11, 12, 13 is scanned with a
pr edet%?ﬂ?%ga?ﬁ}ﬁﬁé’rta vt ed?roYF’éP‘itos@ agepsof the laser beam to
Pr§1 %m%qga%mgr}bgygﬁ%[ aneters dependent on a

n

kno t hi ckness a nown machi nability of material of

t he | : e o e r terial are .
unknO\;\;%r}wl1 ’ﬁ{oggﬁ\g% ?géegfmg&hrrlgb g rl?cf g?e%g Ceﬂlag gbefr%;c els‘rzlrgbae d, g conveniently
| ntebihg descdidenviene it aylebs undetstbed that eltsthatb@lblaser machining may
o%?:z;iv%gi on of pachining characteristics. . o

Albediaked A fpterfage of pEYS layren andecagaerdiage.rigighout significantly,

ergph{%p%llimn mmag% of wafers to be machi ned.

LtTordér to optimse e ci ency of singulation, all

ggﬂ: n%:h% 835% n{aggmmrrgf&%g%f g‘%e' ?ér{;c\kog?lgﬁg #g% :go‘rg%d A be suitable for

pevafes npdo Bed on eéhiak.! machi ning of the carrier base or
each dice | ane may be conpletely machined in turn, or

a conmginiathi? i Rhise Brozbdsat e@it® ARBnBEfor dicing wafers but also for
used. Alternatively, where machining quality o% t he

i meAchiningavia sayetness imyvafees witbeiDAEed for overal |
processi ng speed, a single cutting strategy or
machi Ahadpspr mbchiringpromedof the diventiowomay optidnallgrbeeperformed, in a
layers 11, 12, 13, .usi-ng an opti m sed nmachinin
pRBPYYR @BEE 30 2B ABITHE BT PPP R By $a8, CXTRABGR Where photo-
t aaesdiatdOBrdRLLEL aBBYe BRINOVI Aed RhHihd%h aeg%ﬁﬁa?olgfactive gas
the laser beamto all parts of the watfer to be
meuvirameeent Ahehgrsgh chimidabseturermt Hichiin propdwedskh pagicular, under

been.described as, conveni ently scribin he carrier -
o SEEIS E S, € SR iR a0 ¢ wtels 5o s S the debris
MG NinNG FRteResthRl t@ditatinafen VP ofa8&bRS it Nseous form, with
adhesive |ayer and carrier base, w thout

s p@wpqm@{gﬂly yeduced deposition of solid debris around a laser machining site.

Following singulation, the singulated die may be washed to remove debris
produced during laser machining, before curing of the DAF. Alternatively, the wafer
substrate may be protected from such debris by a protective film and the protective

film and accumulated debris may be removed by washing.

Once the structure has been machined, die bonding of a singulated die proceeds
substantially as in the prior art. The carrier base 13, or an adhesive, not shown,
between the carrier base, tape or film and the adhesive layer, is cured with ultraviolet
light to release the singulated die 15 from the carrier tape or film 13. The singulated
die 15 is picked from the carrier base, tape or film 13 and placed on a die pad.

* Alternatively, the die 15 may be picked and placed on another die to form a multi-

6



or at all, scribing the carrier base. The | aser
machi ni ng process of the invention has been found to
wheoswifabl e for wafers up to 800nmm t hi ck. Thi BCT/BBE04/007161
machi ning process is suitable not only for dicing
tur n_waf e
Wasftaﬁii{%l%%fkgéﬁi q*hF: géﬂéé}%n : %lg r%ﬂé gn%t%l%tgé dg Ff is éleat Qiréd £ adhere
i nkesinguateddje tophe quiaﬂyorhﬁomef ﬁl@rm:@urtheﬁ kBowh @¥dtessing.
manner, in an active gas environnent or in a gas
environnent wher e phot odi ssoci ati on produces active
radi cal s. Laser machining in a suitable active gas
envi ronnent changes a chem cal nature of debris
produced. In particular, under suitable conditions, a
chem cal reaction between a suitable active gas and
the debris while in a nolten state results in renoval
of debris in gaseous form wth consequentially
reduced deposition of solid debris around a | aser
machi ning site. Follow ng singulation, the singul ated
die may be washed to renove debris produced during
| aser machi ning, before curing of the DAF
Al ternatively, the wafer substrate nmay be protected
fromsuch debris by a protective filmand the
protective filmand accunul ated debris nay be renbved
by washi ng. Once the structure has been nachined, die
bondi ng of a singulated die proceeds substantially as
in the prior art. The carrier base 13, or an adhesive,
not shown, between the carrier base, tape or film and
t he adhesive layer, is cured with ultraviolet light to
rel ease the singulated die 15 fromthe carrier tape or
film13. The singulated die 15 is picked fromthe
carrier base, tape or film 13 and placed on a die pad.
Alternatively, the die 15 nmay be picked and pl aced on
-another dieto forma multistack die package. The
adhesi ve layer on the singulated die 15 is heat cured
to adhere the singulated die to the die pad, or
anot her die, for further known processing. CLAIMS 1. A
met hod of di e bonding conprising the steps of:
providing a structure (10) conprising a wafer
substrate (11) separated fromcarrier base neans (13)
by an adhesive layer (12); l|laser nachining through the
waf er substrate and



t hrough the adhesive | ayer no nore than at nost ta
scribe the carrier base neans to forma singulated die

W@ 2@p/oni2eh an attached singul ated adhesi ve | ayRCT/ERBP4/007161

10

15

20

25

30

curing the structure to release the attached
sigg%l% Sed adhesive layer fromthe carrier base neans;
pi and placing the die and attached singul at ed

adhesi ve layer on.a.dje pad; and curi t he attached
Si Egul ated AdRELPEr 8@3%%_ CQ&IPé’rS_lélgttH% sigpeof FPHEIng jaestructure
pad. Zglwcﬂﬁbﬂﬁﬁgﬁ%ﬁ’e@éﬁgaﬂemﬁl &k)g?a’ged A 'cGhRr bA& means (13)

step of providing a structure conprises providing an
adhesi e ahadbesivel hevee d12)p lashe mpahming thoaisgh theawsfet E8)strate and

by a fjrst,adhesjve and the step.of curing the .
o r ot FEIECTRE BT vE Bveh o MEd HAl i dpysiivg theycarier base
et hodmagnsCb @bied sidpulhed @ (15)0Kitl an WALIHSH BinkaiRitcdlt RBesive layer
of laser machi ning conprises l'aser nmachi ni ng the wafer

subst r @2k quiing thesstrugtuae ta rebease thoattaghed pirgalgtedwdhissiae layer from

first chi ni rofile .of. sel ect,ed | aser,. pul se r
PR T S R T e
beam sgdesivethysperd dHe @ad;as@rcuray ehemgiched biskiigted adhesive layer
second | aser beam (32) with a second such machi ni ng

pr of i |'® adbergdahdigdo theeliapatksi ve 1 ayer (12) and using a
third |l aser beam (33) with a third such machi ni ng

prafile to fawhibed ashelaied i rcldasé mbaresn thetstepueh providing a

that a_speed of machining is i msed while providin
. pr edUTETNT ARAPHN PEYBRE & giraielvan aisipd i fee cattier base
subst amtirl (18ebpai fet AdiRsiot ahAehaBE DI Carih@ YIRS staltehrk R8mprises
carrier pbase neans or substantial production of burrs.

4. A nermgdhafrstpdies®¥d in claim 3, wherein at |east
two of the first machining profile, the second- - -
mehi ni ng phomhethed aasdclaimeed i rethimmachioni hgwherein e step of laser

a sane chining profile. 5. ..A method as ¢l ai in .

any of MEEpF CORAPRG 1306 RECRE BF b e s Gralior 1) fsing o fis
cur i Ngadeneedinl B¢} Wit 4 oot HANRAILS PPoflls! ol REle¥lel Naser pulse power,
ultraviolet light.6. A nethod as clained in any of the

pr ecedpiey nulsgi lepctitionetats, dasehulse gpidth, laser beam scanning speed and
laser wavelength; using a second laser beam (32) with a second such

machining profile to machine the adhesive layer (12) and using a third laser
beam (33) with a third such machining profile to machine the carrier base
means (14) such that a speed of machining is maximised while providing a
predetermined quality of singulated dies without substantial delamination of
the adhesive layer and the carrier base means or substantial production of

burrs.

4. A method as claimed in claim 3, wherein at least two of the first
machining profile, the second machining profile and the third machining

profile are a same machining profile.

5. A method as claimed in any of the preceding claims, wherein the step

of curing the structure (10) comprises curing with ultraviolet light.



of curing the attached singul ated adhesive |ayer (12)
conpri ses heat curing the adhesive layer. 7. A nethod

wa@sooshai2eed i n any of the preceding clains, WhRCEEP20041@7161
step of machining the wafer substrate conprises

T 19, ST L ) U AR e s

at t achoffdukiny (He2ittacBed fnpuitiedddbssivd layergd2) conapriseohedtlearing the

precedi ng .cl ains, wherein the step of |aser machining
i ncl uckseeH Ve ayeher step, after |aser machining, of
washi ng the structure to renove accunul ated | aser

meGhi ni ng débnétbod ppeplaimed i snyueiathe dreseding dgimsgwheein the step

5 met hod fﬁéacal' Sl%lg?lg %ngeglsﬁ{)s@ﬁe’ co‘ﬂ@%r?s%%/ :ﬁlaaltcﬁ_lgmigt $R1RA via g4) in the

pr ovi CPI ucture conprises structur

havi ngyaepsutiseatei(VE) b1 4 Md thrqughttBe vatdraubdiratec{1U) @nd aafie attach

debris_produced during | aser nmachi ning and the step of
washi fgm Heé)-st ruct ure conpri ses removing the
protective filmand accunul ated debris thereon. 10. A

nmef-hod as chanetber]l anclanyedin anyeofighe pectedigs olaiings wherein the step

or ovi ditAecret Eine pdb e g g HOL S ARG B washing e

10 | ess tdnapmdd rdin%e Ascuitiilakd laddr mAshifhH ebrassirdrh @hd@lulated die

in any of the preceding clains, wherein the step of
| aser (d&khi ni ng conprises providing an assist gas
envi ronnent for |aser machining. 12. A nethod as

cl%i ned in Almethod 1as clpisnesi i chéms8.epherfeip ey sigh nef providing a

i - GHIGHES TOrBACE AOe BB caaRiee I PSR e o prgect the

radi calysetudedfrof dBBEHE PgbdBed HdinPERlsdrin £&haiin® addLthelstehZf washing

wherein the step of providing a gas environment

15 r educdbe glepesuret jasrprises sesnovingnilecnpiotartvel ébwi andapesumalated debris

| aser "Eﬁé’rg&{!‘ ng

10. A method as claimed in any of the preceding claims, wherein the step

of providing a structure comprises providing a structure having a wafer

substrate (11) less than 800 microns thick.

20 11. A method as claimed in any of the preceding claims, wherein the step

of laser machining comprises providing an assist gas environment for laser

machining.

12. A method as claimed in claim 11, wherein the step of providing an

assist gas environment comprises providing a gas environment in which photo-

25 dissociation produces active radicals.

13. A method as claimed in claims 11 or 12, wherein the step of providing

a gas environment reduces deposition of solid machining debris around a laser-

machining site.

14. A method as claimed in any of the preceding claims, wherein the carrier

30 base means is one of: a dicing tape, an inflexible tape suitable for thin wafer -

dicing or backgrinding; and a glass or other transparent solid.

9



site. 14. A nethod as claimed in any of the preceding
clains, wherein the carrier base neans is one of: a

waele@sngie@ape, an i nflexi ble tape suitabl e for PEI/AP2004/007161

10

15

20

25

30

waf er dicing or backgrinding; and a glass or other
transparent, sol.id. 15, .A net hod clainmed in.any .of .

t i]fg pr ecedi‘%alegf(%i %Bglawgﬁgiaﬁy toﬁzhesrt’rgﬁéag?g ﬁl?lg{}?’ di’ }heéelg the step
StruchihRoEAHR! 4 %ﬁ*ﬁctﬁfeo%lﬂff)ﬂi@s r&4idigt srseutted Udiling a wafer
waf er substrate separated facedown from substantially

i nf | exbstiate: rsenefptade niacasiamiag riromi nabstandiallyre dpfdexilglet f@nsparent
adhesive | ayer .and the i Nj ' . s
per f o:bﬁ(ggﬂél. n§et a%eerr?te Q‘%So@btglg %%?S%%ﬁg%er@ g %v\g#tgﬁg of faser machining
subst fggeforhbd sdbseBidn b Bk gligding theiwafarngubetaté.ne

preceding claims, wherein the step of picking and

phigci ng they dieghRAng AhihraNREANS ioN e preeshiad Blafihy/ evieddifithe step
conprises picking and placing the die and attached

si ngu Ioﬁp@lsungmési?mg thy dic apd afipcied singylated aslhpgivenlayer comprises
T Ly B SCRBRRIR iRy el APPSR AEFALE on st
machi gigtg fermvahartisedksdie hckagd. 1) and an adhesive | ayer
attached (12) to the wafer substrate and for no nore

t?zn at NN JRCEdi{}appasRd Jdnieed: NAsRF mﬁﬁirggﬁam arranged

(13) to forma singulated die with a singulate
adhes iferemachjming @ W5ifer fubstsate (Uiand anadresiverlezgrgéiacliedr(12) to the

curin he rrier.hase neans to. rel .th . .

si ngul eécfugg[_rf’ég Aol ?cfratif’e’fnofel%an £ %Sf%%ﬁ’g’agr ‘Sl?dgFlybngs%amer base
means p{eh33 (139k6 Kordndl sRbaieRd B REh A Sidred hdiesiveddiengls); first
the singulated die and adhesjve |ayer (15) fromthe

carri enrihmgneans adreanged) foa rraring adie neprtitie basen ginans dg wlease the

and adhesj laver {1 I - »

cur i neeRald e o el inE BRI ERR £ L7 and pace
adhesimeand ay@igel ¥8y pioking e $hagatbdtiedindiadhésiveldhar@s) from the
the singulated die to the di.e pad neans A

8. A di
bondi fgTiappaseanerps {83k Mesing thecinguiiad si}eva%léraé‘giﬁg‘(%@yef (13)

| aser shini ‘ . _
o 1 anghaty bt B aRe T biAR n A8 Ao BOL K SUAREAR: singulated
33); hdisstveliepn (s2pofithagingeiated;diardadhere thelsingektes! die to the die

pad means.

18. A die bonding apparatus as claimed in claim 17, wherein the laser
machining means comprises: laser source means arranged for providing a
pulsed laser beam (31, 32, 33); laser beam scanning means; and control means
arranged for controlling at least one of laser pulse energy, laser wavelength,
laser repetition frequency, laser pulse width, laser beam scanning speed and a

number of scans by the pulsed laser beam.

19. A die bonding apparatus as claimed in claim 18, wherein the laser
machining means further comprises memory means for storing a machining
profile of at least one of laser pulse energy, laser wavelength, laser repetition
frequency, laser pulse width, laser beam scanning speed and a number of scans

by the pulsed laser beam, for use by the control means.

10



arranged for controlling at |east one of |aser pulse
energy, |aser wavelength, |laser repetition frequency,

wo a®enoqeé se wi dth, | aser beam scanni ng speed BCER2004/007161

5

10

15

nunber of scans by the pul sed | aser beam 19. A die

bordi ng appar clainmed in clajml8, erein t .
I ag(sej'r mac hi %I Cﬁé %ﬁg(gi?%% ap ﬁarr?%% 7 @8%?4 gleaglyr%ﬁl\rf@?l Srﬂ& atﬂg& wherein
for stoeifitg carifpeitians bempies ultevifietairihgasbnone of

| aser pul se energy, |aser wavel ength, |aser repetition
freguency, hase 'boﬁ’&{hg Apiiratib as L3RRI ACRR STCAMIMSNY to 20, wherein
speed and a nunber of scans by the pul séd | aser beam

for us@elsgcondeutivgireshs ensaprise@beat Audhgmisansdi ng

apparatus as clainmed in any of clainms 17 to 19,

wh2z2.ei n t heAfdie bonding apgravesaysclaorpin ses ofikdlhinavi loeX], including
curing ans. 21. Adie 'b?ndi n?lgagpgr atus as.cl aj ned

in anyVoilg JReAnsq srreRgedofor, marhing lasg &acBming depHg from the

means ﬁgg{pﬁ@g&.heat curing neans. 22. A die bonding
apparatus as clainmed in any of clains 17 to 21,

[ udi ng shi n nge [ [
kg RS TR BB Rl YOS Bk e et
bondi nybsippaisaprosided wittea pedectine €illaitnpiectwhe aifdt sub&rate from
waf er substrate is provided with a protective filmto

pr ot ecps¥ HBaRARBE dehrs: fug Eer PaTHIDG JRGaNFelE HETRERYL to remove the

debri angvd Btn Bg; is arranged to renove

t he pfpg?eg?\(ve f‘iﬁl%m rgﬁgtﬁﬁgasdﬁgul ated die. 24. Adie

b I ng appar l.hed Jn . .claj ns. ,

ot od 1 oreely B SUBIRC, SRR LR BRiud{y 35 adapted for

di Ci ngatrdgrdasameinyf Weixh ¥ @netofpedistigttapd, @nfisflextible fape suitable for

waf er dj ci ntg %L backgri ndi ng; and a glass or other

t r ans paitewtesdicing or packgrinding; pstriglass ariherdranspagent solid.

clainmed in any clainms 17 to 23, adapted for machining

aXtructured ndingeprarafssfasrclaimiod in anyclobpai ateB, adapted for

faced £l S ntial vy inflexible transparen

backgri ATHEE b saEhBt bR 3 i G e PRl Yacedown from
substantially inflexible transparent backgrinding tape means by the adhesive

layer.
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