; pge3ePHM : 6 THE?. A WAFER TABLE. FOR DI E BONDI NG APPARATUS FI ELD OF THE

INVENTION 5 This invention relates to die bonding apparatus, and in

parti cul paratus incorporating a novel wafer table and using a
novel rreammmﬂmﬁmmmerri ng wafers froma wafer table to a bond pad | ocated
on a lea X GROUND OF THE INVENTION 1 o In a di e bon@5M#@f280par at us
a waf er tabl 81%&*provi ded for carrying a silicon wafer. The wafer is

generally circular and is nade WpwalFER TABIE FORber of integrated circuit
devi ces known as dies which are arranged in a rectangular array. In a die

bondi ng apparatus the dies ar th AfP %'ﬁ&f‘@ wafer table by a pick and
pl ace device which transfers T romthe wafer to
respective bond pads forned on a 15 | eadframe. The bond pad is provided
with glue and the dies are pressed onto the bond pad to be | ocated there.
This process is shown schematically in Fig.1 in which a die 1 is shown
being transferred from a waf eFIELR O EHEf BQMat is provided with a
plurality of bond pads 4 each provided with glue 5. Conventionally the dies
are pi sked up flihgaminventiomf refatdsy ta lige iooltingnapparatus aiel/iic ep2ticudar 4o fsugked

| ocation, and the wafer is supported on a novable wafer table that allows

t he waf er apgarbiis iasirporatied aSsovehatafa @bl Al heinpiackevk] upediy dfheamfaekngnd

pl ace device can be noved to the pick-up position fromwhich the pick and

bl ace deviggerd $ro @%ﬁatéb@eMﬂfodﬁg;aahgggémaﬁadﬁm.hom in Fig.2, the

wafer table 1's adapted to nove t wa In nutually 25/ 6/ 2003
orthogonal X and Y directions, and for maxi num speed the wafer table is
adapted to nove in both the X and Y directions sinultaneously. In this way

any die on the wafer can be ved easi| e pick-up position. Such
conventional designs have %A@S&%&ﬁh@%ﬁ%ﬁ&ﬁﬁ@ﬁé in the past, but they
have di sadvantages with the larger size wafers that are becom ng nore
conmor0i n t he flhal die bording spparatus arwaden thblads pyovidadcior garryinga siliconHealpast
conventional wafer sizes have been 6 inches and 8 inches in diameter. A6
i nch di anméiherwafaf & gereeally titcadarfand isnmyaddivp ofha fdrge wafmber bb insegmiedaiviceitt o
the pick-up position, the wafer table nust have a range of
devices known as dies which are arranged in a rectangular array. In a die bonding
apparatus the dies are picked up from the wafer table by a pick and place device which
transfers the dies one by one from the wafer to respective bond pads formed on a
15 leadframe. The bond pad is provided with glue and the dies are pressed onto the bond pad
L to be located there. This process is shown schematically in Fig.1 in which a die 1 is
shown being transferred from a wafer 2 to leadframe 3 that is provided with a plurality of
bond pads 4 each provided with glue 5.
Conventionally the dies are picked up from the wafer by the pick and place device
20  ata fixed location, and the wafer is supported on a movable wafer table that allows the
wafer to be positioned so that a die to be picked up by the pick and place device can be

moved to the pick-up position from which the pick and place device is adapted to pick up

the dies. As is shown in Fig.2, the wafer table is adapted to move the wafer in mutually
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travel of approximately 12 inches in both the X and Y directions, while for
+an 8 inch 1 o dianeter wafer the range of travel increases to 16 inches in
both X and Y directions. To provide sufficient space for this novenent a
wafer table for an 8 inch wafer must hgve an avail abl e space of about 600 x
600mMe. More recently larger wafer sizes are becom ng avail abl26/6/2603er

waf er sizes axe preferabl e because they reduce the proportion of dies

| ocat ed adrtHogensldgendl direstbsy, ahdfdr Aeaxihuhepedd the Masds tdfle thi Risped i waf er .
Such edge dies are nore likely to be faulty and so larger ,,, wafers wll

have a grgsteh shpRR% iae@yo&r&gaﬁses%huaﬁeeﬁgy: xgreﬁiegvaql:ag? dic¥d @lesvLr kg 1 nch

di aneter are now bel ng produce Unfortunate such ge wafers present

serious diffic i th.a conventi Qnal fer t sign that i.s .adapted
o bos ¢ | inphel 4l i BRSO3 e SRSl ft ER Pl PR 0
axes. Such a wafer table would have to have a range of novenent of the
order of BACHAGAS terpash DH: BRLhAYE wdwraweémbdﬁg,ar&wwfars%erer ea
total area available for novenent of sonme 800 x 800m®2 whi ch unacceptably

i ncr eds esbachmingmgre gimm@mon itbedwldr i nt of the di e bondi ng appar at us. 3
SUMVARY OF THE | NVENTI ON 25/ 6/ 2003 According to the present invention there
is provided di ¥atesdtengnappéonallysiradapandinrthe past varfventidradd wefdraizes bpyeor t i ng
a wafer consisting of a plurality of dies, pick-up neans for picking a die
froma pigdenUinpesidnd@inding ih lanietedNABAREH Bigmetre wife ricana tHaefetang dke

| ocation, and neans for noving the wafer table whereby a selected die can

be moved §0iREafl ©M5e oD o tﬁ@giéw{ﬁﬁg)%giﬁoﬁ,ghg Rsb1d &Psm\% 'aga%é%ftﬁv"af er

tabl e conprises nmeans for rotati tab nd means for novin e table
al ong one_axis._This. net.hqd.of nmoving.a target,.dig to the. picksup position
mi ni m ses TEYR: ogmfﬂ’t‘m}r??elyﬁﬂé%‘?he ‘é‘ﬁ@m" )é?n(?ﬁed%ﬁ& S, YV;’HF «ggrtal’il m?g required
and thus mnimses the size and in io particular fhe footgri,nt of the
appar # usdiamstes Waderghe rangg A FrpYel ippreasessigd SURChEs imboth aand, € dirertignse 19 ze
waf ers, but could equally be used with smaller wafer sizes. The above
descri bedproridecuffidi¢nt spasecfonthii movemene wiiferkablp frowi & inom wagaranushbavezn t he
pi ck-up position further fine adjustnent of the position of the die may be
necessar yawglhbleasphde cfabotes(d c8&nnih. Ther ef ore neans may be provided for
fine adjustment of the 15 position of a die after it has been noved to the
pi ck-up posi ti §fbre Ri¢eht]Y 1R EerastifatSiZB8 Bt becoming available. Larger wafer sizes are
preferable because they reduce the proportion of dies located at the edge of a wafer to the
15  total number of dies on a wafer. Such edge dies are more likely to be faulty and so larger
~ wafers will have a greater proportion of correctly functioning dies. Wafers of 12 inch
diameter are now being produced.
Unfortunately such large wafers present serious difficulties with a conventional
wafer table design that is adapted to position the dies at the pick-up position by
20 movement along the XY axes. Such a wafer table would have to have a range of
movement of the order of 24 inches in both the X and Y directions, and would require a

total area available for movement of some 800 x 800mm? which unacceptably increases

the total size and footprint of the die bonding apparatus.



means may include a vision systemforned as part of the pick-up device.

_ Wiile the basic novenent of a target die to the pick-up position may be
effected by rotary novenent and by novenent al ong one axis, it may be
preferable to provide at |east a small amwunt of novenent al ong anot her
axis normal to the first to facilitate this 2o fine adjustment256/2003
therefore the fine adjustnment neans conprises means for noving along the

one axis and along an axis asyMMARYOS!EIE neVEREION St axis. In a second
enbodi nent of the invention, in addition to providing novenent of the wafer

bl I f d I
to Pkt 2004 Srafie o L piétefl hGich SRRES, phbviBRL L 9 ngﬁlgp aFeShiry

axi s at ht angl es d.one axis. In such.an e user

bl e, a1 S0t Twader BBleCio? St e WAt CRoi S Re AR P e
and rmverrent al ong one axis, or rectilinear novenent alo two axes, as the
nmeans for MSFIhEPrpigking a diedeom g m%umpwnmarpb@mﬁmor@&gwrdge fop Reyding
novenent to nove a target die to the pick-up position may result in dies
bei ng i i viodatios andineeanaforansving ¢ire whiey tabéeawhereby aselektedplip osn bé omved to
Preferably therefore the pick-up neans conprises vision neans for sensing

the ori ent gid sick-ap pdsitlbg wikkrdlf s@idHeds B ni®lifg théavdfer tabR dompiise@itiedns foad
nmeans for orienting the die a desired orientation prior to being bonded. A

further \?ﬁc’a@# IhIeXalIléarIcIﬁEans%Pﬁ%Vﬁ\%ItHe taBfe alfpSondiakiy. @ 10 hi gh aspect

rati o and reqwre I'tiple ejector pins, "means may be provided for

rotating the egj ssenbl rdance Q. a
di'e at the pi ckeIf?b rBo OEI H’OVIIIge%/\B ef? 86Iﬁo ptﬁogltI? anslmécIasgIngeeagqu%@Iént
i nvention provides die bo a us co a wafer table f
supporting 05? TdROYEEHST EE&‘ﬁdgg?rptgaIﬁaI&ar‘éﬁ {eﬂy ‘Ig%b‘ﬁé%mmb‘?%ﬁ(t VRN §nfor
picking a die froma pick- uP position and for transporting the die to a

. bondi ng0l oatticular thenfotpaiah of therapparatuagThinés partieylany pdeantagepesyith reletivaly ed
, die can be noved to the pick-up position, said noving neans bei ng adapted

to rotate daigdsizafafers,dot eovdd dquablyrbeusedwith smaflarwifabsieesal ong t wo
ort hogonal axes, wherein said wafer table conprises interchangeabl e hol di ng

means for hol di Mgnetibhé@aRtibS! FRMoAIWINEhEYSa dRNY (RO ploRAaREHdRiticd, dndv@iearat
tabl e may be noved to nove a die to the pick-up p05|t|on either by rotation

gp? " gg\(;ﬁgf Yhe gIcﬂg% ;%Iﬁﬁloﬂffuﬁﬁérdﬂr?@(%u&ﬁleﬁyofmg SBERbn VP dfedhsly b¥ecessary

e choice

before it can be picked up. Therefore means may be provided for fine adjustment of the
15  position of a die after it has been moved to the pick-up position. Such fine adjustment
F means may include a vision system formed as part of the pick-up device.

While the basic movement of a target die to the pick-up position may be effected
by rotary movement and by movement along one axis, it may be preferable to provide at
least a small amount of movement along another axis normal to the first to facilitate this

20 fine adjustment and therefore the fine adjustment means comprises means for moving
along the one axis and along an axis at right angles to the first axis.

In a second embodiment of the invention, in addition to providing movement of

the wafer table along a first axis and in a rotary sense, it may also be preferable to



5 2516/ 2003 Such an enbodi nent provides a user with maxinumflexibility as
~a single machine may be able to work on different size wafers but with the
size m nimsing advantage of the present invention in respect of |arge
wafers. For snaller wafers, users may be able to select their own choice of
drive means for the wafer table. 5 Die bonding apparatus conprd&6/2§03a

waf er table for supporting a wafer consisting of a plurality of dies,

pi ck-up mMpesiedd Meandl fok imdgiry e evaféraabie alingka sHRofD Sk aPHgitntigiedto said one
transporting the die to a bonding | ocation, and neans for noving the wafer

tabl e whenehy 1@ 8@l & khfbolinfert Aule HAY B b llhGeddi S HRaIRPSide RBfersSbd

movi ng neans being adapted to rotate said wafer tabie and to nove said

waf er table al gng two orth nal es in_t i.d [ | be
moved to FauEe o HORRRY: B HavePieB Fofe hls 85 SR ek R AR e e
al ong one of said axes or by r}Dverre,nt al o;g said two orth,o,gonal axes at the
choi ce of 2Pngdwp axes, @5 MeBnIATBOHBE taIRefLHes o shepick B ROSEISBNt i nventi on
provides a nethod of noving a target die in a wafer to a pick-up position
in a dbe bondi Ading wiars navsment & mgva & target die pthedtick-up aesitien mhay rogdtdn
until the target die lies on a chosen axis, and |linear novenent of said

waf er al onigessbeitlg axi warions i driensntidng avigat thdyereach dlte plok-yy Ehsitipn.pBreferablgn.

BRI EF DESCRI PTI ON OF THE DRAW NGS Sone enbodi nents of the invention wll

now be deskdrefdesihlpionalp feadXdiiirRed Pisdndn¥ink forl ehéh€ tHeeriedtatib of a die to.
acconpanyi ng drawi ngs, in which: Fig.1l schematically illustrates the die

bondi ng prb%cﬁ@,ﬁ%dg'ﬁgﬁ“‘“‘f@?gﬁ{@g ﬁ?s!t'&ﬁis%, Lértgsgﬁﬁﬁsfgta oA, tsthé)'}f?é adidfshkéﬁndi ng

process i ncl novi ng irectlio 6 25/6/ 2003
Fig.3 schematjcally illustrate di.e.bondi ng,.met hod and . ragus. .
rcaor di ng FEniEo gk EREE BpSded ALREER PN S RREARLR A Vi
illustrates the transfer  of dies fromthe wafer table to the Ieadaéda%re in
an ent8di rhagh agrect Ftlopnds which; reqirs mawtiple epscgproping HBsansi MaY Py MeHdRd fe use
of ejector pins to renove a die fromthe wafer, Fig.6 is a perspective view
of a waf errotatibg ¢he gjecior Enbssdmbisnin agtondarcepwith dhet orientationiof m dieaatdhépigk-mip
illustrates a second enbodi nent of the invention and illustrates the use of
position.
Viewed from another broad aspect the present invention provides die bonding
apparatus comprising, a wafer table for supporting a wafer consisting of a plurality of
15  dies, pick-up means for picking a die from a pick-up position and for transporting the die
N to a bonding location, and means for moving the wafer table whereby a selected die can
be moved to the pick-up position, said moving means being adapted to rotate said wafer
table and to move said wafer table along two orthogonal axes, wherein said wafer table
comprises interchangeable holding means for holding different sizes of wafers, and
20  wherein said wafer table may be moved to move a die to the pick-up position either by

rotation and movement along one of said axes or by movement along said two orthogonal

axes at the choice of a user.



the.,invention with different sizes of -wafers. 10 DETAI LED DESCRI PTI ON OF
. PREFERRED EMBODI MENTS Fi g.3 schematically illustrates the basic idea behind
the present invention. In particular, rather than noving the wafer table
along the X and Y axes in order to |locate a die at the pick-up position,'
instead the wafer table is adapted to nove al ong one 15 | ongi t2pdf/2803axi s
(the Y axis say) and to rotate about the centre of the wafer table. Such a

vafer tabl egyply dheemBsdifcaPraade ¥ &isephAth rdiRum T Aexibafky eas%léinge abl e
torotate for at ,; l|least 180 degrees about the centre of the wafer at

whi ch poi S i CK-Up pas] tion. t
adapt ed t Sosne REF LRSS M iR Rtk R, whAPER WAL R BT
will be exgl aitned?}btﬁl ow, this its suf fici enf]t1 to egtabl ? an%1 gi e on the 20
wafer 2 t BSFEREGUGHE PFECRHEVEIHaR 56T O BRESaK A BuERT SIRadF r HAGEMERS neans
that the space requirenent for the die bonding apparatus js reduced. In use
of the pr@Taé’rl?eeatﬁ%‘??bsﬁmch@ﬁtm&nctm@eiqg@%? means fﬂﬁﬁ}? wales @bigesired to bring a
die to the pick-up position, the wafer table is firstly rotated about the A
axis ufitil the Riedonding ap@mr&th 0O8piveg rahiortabledorsuppogingradvafeeconsistingaf er
table is noved along the Y axis until the die is at the pick-up position,
whi ch as ofpl slundity aDdies, sick-upspedtdJot picking « eiet frémaf pick@pvysitfon ddd fhoul d
be noted here, however, that while for sinplicity of explanation this

descri pti eanEEinEiRdid & 4 BOREALIARRAY bnd b &ls BYBRVRY tHOWAIR Ribl&WaBgby he Y

axis, in practice this 5 rotation and novenent may take place at the Sanme
time in or I T A. e I S, t0: hel di es
to the pi acosisE b HRed B BN TRRon Sl fhns RlFARBAG, C
dies is normally required before they can be picked - by .t he pi.ck-.up
devi ce. THPGR feifk WAtk (alsaRd 19 mows el PR SR A GIO0G o-pRHBOR) PGy iRcein
preci se position and orientation of the die by a vision systemthat jis

f or med0as spigr wafgt tableemay bei mervadotogaoyece dieTiedh pikgip BYsitiatheither bypatationof
detecting the precise orientation of the die and provides that information
t 0 cont r olandwanenwii alongaye bhsaid exdscunlbgtreoweent dlong kad tedjonthbgerd ards dthe
position of the die is necessary. Such vision systens are known in the art
of XY tablige ehfcdefwhigag apparatus and so will not be described here in
detail. The fine adjustnent of the die position may be made by further YA

movement, but iyiefRYy f’ﬁﬁn]aﬁoﬁl'éﬁffo%aﬁbisﬁeét Gh® pRSEACinFedt RN g:%v{?ifes FOMeiHeAlofl N

the X direction such that the fine ,.-~ adjustnent may be carried out by XY

novenent. . . . ich.is ill r WLt h- e ce t ig.4,
'S that  beaatind Ataetaikdm A St b up mitRkE B £ i bt eSS rb s oo
than bl%l nqhm\t/e%(sj oafI r%?a intght?xexw%} %ntzills thlentarget die lies on a chosen axis, and linear

- movement of said wafer along said axis until said target die is at the pick-up poisition.

BRIEF DESCRIPTION OF THE DRAWINGS
Some embodiments of the invention will now be described by way of example
20 and with reference to the accompanying drawings, in which:
Fig.1 schematically illustrates the die bonding process,
Fig.2 schematically illustrates a conventional die bonding process including an

XY table moving in X and Y directions,



t he conventional designs, the angular position of the dies relative to the
Y axis and the 20 pick-up position may be changed. This may require
re-orientation of the position of the die before it can be bonded to the
bond pad on the | eadframe. This is prefgerably done by providing the pick-up
device 6 with a rotary collet assenbly 7 that allows the die t25/62003t at ed
after it has been picked up and while it is being transported to the bond
pad. This 8 ERlIHidRAAtisANUBRSEateSa IOWOnding fethod dnd appatbus dccoiding e seen
that after a die is picked up fromthe pick-up positionit is rotated by

the rotary col LladitodaSeihdd the correct orientation for
y Lrg%rﬁgg%igﬁm %f utgﬂbf'ekedt tlm)eﬁtlinfﬂ,e

bondi ng to the rotary co t pick-up devices are al so known
inthe art and_w || .not be described, in detail here. 5 At the. pick-

bosi 11 on the dFist SPERAERY FRGHRERdos JrEREE T S BomobP Pl ks o

t hat push upwardly from beneath the wafer table.. The pick-up device is then
provi ded with !ﬁﬂéfvr?@ﬁ‘m?@b imgny qfithe prggendiinyeptiohn ¢ he wafer. Soneti nes
more than one ejector pin is required, and in the case of relatively

el ongaie di es Wighschematienllysshews theatse of ejehios ping e raspovierr die Hopsthaaaitse
arranged in a |line and nust be di sposed beneath the die |0 prior to it

bei ng pi cked f Fis tihe peadpectivel Vietwhef diveaferyable &t lan tednebodimént ugf thegireseon in a
nunber of different orientations, then this nay present difficulties if the
ej ector pins agfeAQbnjafd! ine with the die. To deal with this problem the
ej ector systemmay be able to rotate so that when plural in Iine ejector

pins are provi ?{e .7 EIWaQE%O%LW éng&i%@B?&Fﬁeﬁﬁvﬁgﬁ ginﬁ ‘?llﬁéﬁrahésrlge ‘((:Y-Eé ?gaﬂp

el ongat e di e. ormation orientation o e at the pi

| ocation may be transmtt.ed.fromt.he vision system of the pick-up device to
the ejector pi ﬁhealgggﬁ)gpwlﬁbd@%ﬁggestquv gfary novement of the ejector pin
assenbly. Fig.S shows the basic sequence in which two ejector pins 8 are
used t'® push a die 10 upwardly fromthe plane of the wafer. The pick-up
device is provided with a suction channel 9 so that the die is held to the
pi ck-up devi ce byDETAILER RESCBIRTION OFAREF BRREDEMBODIMENEHd position 20
where it is bonded to the bond pad by downward pressure against an anvil.

Fig. 6 shows an Rgxengehansticatty eiflugtrasespiher basit aieacbehitfdethet piekent ifitentionf &t
table is driven in rotation by a belt drive 11 though any other suitable

form of T @hA{chlal altieP thalBeVARY HEWHRY: (261 USGHE thd KCanfl YRXE BIUrdérSioR6@Yd sled by
a sliding'tabl e not shown in 25/ 6/ 2003 thi's Figure but which will be

shown and geseih @b Foribn! hetedl ShEG8tet Qufle "l dddfted HPRVEn bnk N

invention. As"i’s waif e 1nclu waf er expande
:g;;?;? gl H%Eé{}]xﬁm\é\@{ngg (tﬁg qf g)"c{?sl, gar}]l) gr% 'yoersétaPteO abott ¢ nedcetntqg o‘P’?IIeevErafselp ta%?e. tSlcl)ch a

wafer table may be described as a YO wafer table. The table will be able to rotate for at

least 180 degrees about the centre of the wafer 2 at which point is located the pick-up

position. In addition the table is adapted to move in the Y direction by half the diameter

of the wafer 2. As will be explained below, this is sufficient to enable any die on the

20  wafer 2 to be brought to the pick-up position and such an arrangement means that the
space requirement for the die bonding apparatus is reduced.

In use of the preferred embodiment of the invention, when it is desired to bring a

die to the pick-up position, the wafer table is firstly rotated about the 6 axis until the die is



dies fromeach other in order that dies can be renoved fromthe wafer one
- by one. 5 A mgjor advantage of the present invention over the prior art is
the reduction in the space required for novenent of the wafer table.
Movenent in the Y direction is only required for up to one half of the

di aneter of the wafer, ie 6 inches for a 12 inch wafer, becausb/@RD03t her
novenment is achieved by the rotation of the wafer table. For a 12 inch

waf er t heot#tdbn fHROY pxis Ahd Wedlthe Wafed PBIOX nit/ee lajong e X XN thedik ¢hati S
only about |0 60% of the area that a conventional XY table would require

f or movengabickhidpdsitisn, Which $OE@NaindMdoFe tOEeIpBY&No! tBE cédird STORE ARG frENt

descri bed above 1s a wafer tablé having rotary novenent 1n the 8 direction
and nove i i i QN W LR far. el i in. the X
airecti onviosid B hotga fefs BEFEYeT At bl 0, RbREisd 8P b riRRRY shla btk "t e x
direction to facilitate the fi adj ust nent of fhe di at the pick-up

D05 ¢ 1 o eI ERI G, AR B ROOT R BReToIeR, alaRe dhe Sapts Fredi ot
provided with neans for ,. novi n&ci nthe X direction additionally if

desir éd. rpHitionaad maysmgalmay tde pice pt e isene tmdiie orisatn sAyedisfar atus with a
waf er table capable of both Y8 and XY novenent. Such an apparatus woul d be
pr ef er abl e becEhs¥0 nve@nhis\seffeiint talreidgethe sites t6 die pick-gp posigod.H@weviench)

di aneter wafers to keep the overall size of the apparatus to a m ni num

whil e t hefidpaigingit 62Be pbsifoR6f the Aess hbrmSIB! reQuireieietore theyOcdd Hepibkedr 8
inch dianmeters wafers) in either a Y8 or XY node in accordance with a users

pref er enc,]ﬁ? gy _}ﬁepglﬁg-/ug:) FRIRE, Tﬂl@fﬁﬁséd&ﬁg%éd& 9% ﬁ{age g&u@&ig@ aﬁ‘@xfrﬁzgﬁfiaﬁ W tHeS

shown in paratus is fo XY table 20 capabl e

for novenent. in the XY, di.rectio sufficient to handle 8 i,nch water in a
convent  oriarissesigh, A iAo g Heiny S.58bn s Ruthep A Bt Hsunc i ng
devi ce adapted to. hold an expander ring for different sjzes of wafers 5 and
a rot Hry BiFkye devicen dhenyisingy Systenrigycapable;qf detegting H‘Eﬁ/\gfealsi?“FWéHthﬁgFHe and
Fig.7(b) an 8 inch nount, each being capable of receiving a 12 inch

(Fi g. 7( c) Jieand @rowndgs thaiigformation @ qoelrd! mgranddeh man thenesrutate whpyfurtherdeed,
by means of a suitable adaptor 21, the 12 inch nmount may al so be capabl e of
recei Vi ngadjuéimenchf the pasiden of ithegdie Thikkebsart. ISush eisbmdsysenis drb&npwease tiie

i nvention provides die bonding apparatus |0 capable of handling a range of

vaf er si zgg of X'YClabR dwbdnﬁﬁﬂg%ﬁmﬁs &dZRSwillwdt be de8chibed BérBGn BRIl TheAfineSi Z€
of the apparatus by using a novenment system for the | argest wafers.

Sl | &1 RS b S BleBRANRE VA U hck YO i3 UnfER IR H rie) be

accordan user' s pr rente.

15 preferable to provide a degree of movement in the X direction such that the fine
~ adjustment may be carried out by XY movement.

Another issue, which is illustrated with reference to Fig.4, is that because the dies
are rotated to bring them onto the Y axis, rather than being moved along the X axis as in
the conventional designs, the angular position of the dies relative to the Y axis and the

20  pick-up position may be changed. This may require re-orientation of the position of the
die before it can be bonded to the bond pad on the leadframe. This is preferably done by
providing the pick-up device 6 with a rotary collet assembly 7 that allows the die to be

rotated after it has been picked up and while it is being transported to the bond pad. This



11 25/6/ 2003 CLAIMS 1. Die bonding apparatus conprising a wafer table for
supporting a wafer, said wafer consisting of a plurality of dies) 5 pick-up
means for picking a die froma pick-up position and for transporting the
die to a bonding location, and neans forgnoving the wafer table conprising
means for rotating the table and neans for noving the tabl e aladbigf2068 axis
such that any selected die in said wafer is noved to said pick-up position

sol ely by geaRfcefs sioWR MR Pig.Hin WRichai @ill BdbRnahanges aidle Rficld & frbm the
conbination with rotation of said table. 2. Di e bonding apparatus as

combi nat on wi th rotatior _ ding appar
poci 1on P At BosfREie{ TEREANE RERY! QR0 hRembbf SRR P Re Snlet

Di e bonding_.a r at.us, as..cl ai ned, in, cl ai wher ei ai.d fine adjustnent
reans conlpgﬂs;ﬁ@ﬁ%%rsbm%%Fﬁegggﬁ;%agﬁs@r% oY Lot ik §ﬁ§1°§%_a§x§§9 at
right angles to said one axis. .. D e bondi ng apparatus as clainmed in
claim1 y\/ngf‘%'fvﬁ g led‘r%i’é’ﬂé‘(‘é}t’?ﬁ’ébﬁﬂ?ﬁﬁﬁpge@ C@Faéll F-means for sensing the
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10  prior to it being picked from the wafer. If the die may reach the pick-up position in a

number of different orientations, then this may present difficulties if the ejector pins are
not in line with the die. To deal with this problem, the ejector system may be able to
rotate so that when plural in line ejector pins are provided they may always be rotated so
as to be in line with an elongate die. Information on the orientation of the die at the pick-
15  up location may be transmitted from the vision system of the pick-up device to the ejector
pin assembly to control the rotary movement of the ejector pin assembly. Fig.5 shows the
basic sequence in which two ejector pins 8 are used to push a die 10 upwardly from the
plane of the wafer. The pick-up device is provided with a suction channel 9 so that the die
is held to the pick-up device by suction while it is being carried to the bond position

20  where it is bonded to the bond pad by downward pressure against an anvil.
Fig.6 shows an exemplary wafer 2 supported on a wafer table. The wafer table is
driven in rotation by a belt drive 11 though any other suitable form of rotary driving

mechanism may be used. The Y movement is provided by a sliding table not shown in



10 to a bonding location, and neans for noving the wafer table whereby a
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adapted to rotate said wafer table and to nove said wafer table al ong two
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While the invention in the embodiment described above is a wafer table having
rotary movement in the 6 direction and movement in the Y direction with the wafer table
being fixed in the X direction, other than providing a very small amount of movement in
15 the X direction to facilitate the fine adjustment of the dies at the pick-up position, in
another form of the invention the wafer table may also be provided with means for
moving in the X direction additionally if desired. This has the advantage of providing die
bonding apparatus with a wafer table capable of both Y8 and XY movement. Such an
apparatus would be preferable because the YO movement can be used for large (eg 12
20  inch) diameter wafers to keep the overall size of the apparatus to a minimum, while the

apparatus can also be used with smaller wafers (eg 6 inch or 8 inch diameters wafers) in

either 2 Y6 or XY mode in accordance with a users preference.
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10  capable of handling a range of wafer sizes, including large wafer sizes, while minimising
the total size of the apparatus by using a YO movement system for the largest wafers.
Smaller and mid-size wafers can be moved using Y6 or XY movement in accordance

with a user’s preference.
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means for moving the table along one axis such that any selected die in said

wafer is moved to said pick-up position solely by means of movement of

10 said table along said one axis in combination with rotation of said table.

2. Die bonding apparatus as claimed in claim 1 wherein means are provided

for fine adjustment of the position of a die after it has been moved to the pick-up

position.

15
3. Die bonding apparatus as claimed in claim 2 wherein said fine adjustment
means comprises means for moving along said one axis and along an axis at right
angles to said one axis.

20 4, Die bonding apparatus as claimed in claim 1 wherein said apparatus

comprises vision means for sensing the orientation of a die to be picked-up relative
to said one axis, and means for orienting said die relative to said one axis in a

desired orientation prior to being bonded.
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6. Die bonding apparatus as claimed in claim 1 including an ejector pin
5 assembly and means for rotating the ejector pin assembly in accordance with the
orientation of a die at the pick-up position.
7. Die bonding apparatus comprising,
a wafer table for supporting a wafer, said wafer consisting of a plurality of dies,
pick-up means for picking a die from a pick-up position and for transporting the die
10 to a bonding location, and
means for moving the wafer table whereby a selected die can be moved to the
pick-up position, said moving means being adapted to rotate said wafer
table and to move said wafer table along two orthogonal axes, wherein said
wafer table may be selectively moved in either of two alternative modes of
15 operation to position a die at the pick-up position, wherein a first mode
consists of rotation and movement solely along one of said axes, and a

second mode comprises movement along said two orthogonal axes.

8. The die bonding apparatus of claim 1, wherein said table moves a maximum
20 distance of about one-half the diameter of said wafer along said one axis to locate

any selected die at said pick-up position.
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