WO 2011/ 018375PCT/ EP2010/ 061189 1 - Method and apparatus for inspecting a
chip prior to bonding 5 Field of the Invention The present invention
pertai ns wo 20he18376¢l d of automation technol ogy. |t rel ates/Hreo@ancappar at us
and a nethod for handling chips, in particular sem conductor dies, in
accordance 10 with the preanble of the i'r%dependent patent cl ai ns.
Background of the Invention 15 One of the biggest challenges in

sem conduct ackagi i s pickipg, .handling and, processing, of yery thin
son conduot Ulethic aNd ApRatatisH L IBsPeRtite & Chopfonar i Boawing! on o
carrier tape, which generally contains a whole sem conductor wafer that has
been cut into small chips, a process fre- 20 quently referred to as dicing.
The sem conductor chips are thus comonly referred to as dies. The carrier
tape is often the sane tape that supported the wafer during dicing, often
referred to_as dicing tape, Die thicknesses of down to 25m are common

t oday, and E!?i?’é)fitbed““(ﬂﬂ}!ﬂ'ﬂg trend to decrease 25 thicknesses even
further. Die bonders pick a single die fromthe carrier tape and place and

b tly attach the, picked di t bst t ther die. |
Tost o1 uat | BRsP TR 1 BT S0°RLSEHBH pet tranbnt 147 bub: CORFTGUr ST ons

where dies gsen®dl ygpt t aehes] 4 aPotarih Yagb$0a €xd Sdnd A tRBrheéd t EAPOK AR Y
attachnment is subsequently turned into a permanent one by an additional

heating andibinPrelsphg prov@BsCTyPT cBENYSOREI AL AF ed1eDimel N & PCar Gt @

backsi | amj nat | E - 0 3 EP2010/ 061189
_a(2: -SI g@era‘%% %%/é%%)ﬁ?%at%%n&géé%%ﬁéi #%&?mg%% “is applied to

an unstructured side of the wafer or die. A process of thinning wafers,
appl ying an adhesive filmto the wafers, nmounting the wafers to a carrier

tape and f r&g‘ékg?gﬂnd of the Invention

15 One of the biggest challenges in semiconductor packaging is
picking, handling and processing of very thin semiconductor
chips. The semiconductor chips are generally provided on a
carrier tape, which generally contains a whole semiconductor
wafer that has been cut into small chips, a process fre-

20 quently referred to as dicing. The semiconductor chips are
thus commonly referred to as dies. The carrier tape is often
the same tape that supported the wafer during dicing, often
referred to as dicing tape. Die thicknesses of down to 25um
are common today, and there is an ongoing trend to decrease

25 thicknesses even further.

Die bonders pick a single die from the carrier tape and
place and subsequently attach the picked die onto a sub-
strate or onto another die. In most situations, the die is
30 attached permanently, but configurations where dies are only
attached temporarily also exist. Often, a temporary attach-
ment is subsequently turned into a permanent one by an addi-
tional heating and/or pressing process. Typically, thin dies

come with a wafer backside lamination (WBL) or film or flow



5 dicing theminto individual chips is usually referred to as wafer
preparation. The |am nation, which allows for the dies to be attached due
to its advebueigsieperti es, nmay be provi ded either betweemHP@omarise er tape
and the wafer, or on a surface of the wafer facing away fromthe carrier
tape. 10 Picking and placing may be carri‘ed out by a single chip handling
unit in the die bonder. In dern_di e bonders, however, a lurality of chip
handl i ng un?YS c&h" be present™ PAt Heher bl S - pPekity T hkes bﬁ&c@h$?%n}% S0

called wafesppable, td5.@anghisrasshsd@ds Pye avfitisd whidr handhisng Am%f@cal SO
referred to as die ejector. The die ejector facilitates the renoval of the

die fromtheseapfiehlnaped waierpy peRhy el tde dilkeagad nSilm secomd ¢hip
handl i ng U”fér%cahl@gn@iﬁg Hh twéf&?”w“%eég'?ﬂé‘rt@ garfhep 1ape.  Ihe pick
unit subsequently picks the die fromthe carrier Qape in a pick process
and hands idioves tlocma iihts dich pidandl cmgosnl$,uvaksbdlyefefesetded ot@asapl ace
unit. The place unit places the die onto a target position, where it is
attached. |PPEohePtaResatatnt eHst bR POt c%bc%a?ﬂd]r‘?% by £ the o d4es

cal led transfepe Ui tachd® hse ptE@Vig&daéHQeé@vnéjj_ %%Qf@iéé?%é;h%@iﬁfoum t to

the place unit. An exanple is given in WO 07118511 Al which 1s hereby

i ncor por at edi &yd referenceciveédn stleat¢aetier | papdi sndanmerya e eonayn be

attached to_a §ubst£§t€heew§feg %eadfrane inteﬁhcircuit boar d

P
mul tilayer board ete:, 6f 19 aho %%%D%Oa%?%,fr ' CHF t S8 F -y " H8° have been

attached in the sane way. The fabrication of very thin wafers and the
corresponding dies is_very expensive as conpared to standard thickness
waf ers w t hobEki2di #ad i BhACSani By HF ckihetasd Wet 1P|s? haht¥ 1 AgcBEP otevery

thin dies hﬁYFn i@@i{ifﬁnﬁhgigig $9§§@§: f@s$o&grﬂh§ievg%n ers, how- |
2011/ 018375PCT/ EP2010/ 061189 - 3 - yield is lost during wafer preparation,

di e picki nggver, subskbgqueht thandl ¢inge nasdl thgagun ht daragede dbesseue: t n
Bot h

typi cal defects e.g. brokenkdies cracked di es, CP' 39 i es efc._ (
pl ace and aft4CHHBNLY by bEeesEs<oT F korpar i Sor & &°%. HOF &' #6F1 abe: < gi vi ng
rise tosonlynmegsi géHl €:4@SSy a first chip handling unit, also referred
to as die ejector. The die ejector facilitates the removal
of the die from the carrier tape, e.g. by pushing the die
against a second chip handling unit called pick unit - from
underneath the carrier tape. The pick unit subsequently
20 picks the die from the carrier tape in a pick process and
hands it over to a third chip handling unit, also referred
to as place unit. The place unit places the die onto a tar-
get position, where it is attached. In some cases, at least
one fourth chip handling unit - a so called transfer unit -
25 is provided to hand the die from the pick unit to the place
unit. An example is given in WO 07118511 Al which is hereby
incorporated by reference in its entirety. In this manner, a
die may be attached to a substrate, e.g. a leadframe,
printed circuit board, multilayer board etc., or to another

30 die, which itself may be have been attached in the same way.

The fabrication of very thin wafers and the corresponding
dies is very expensive as compared to standard thickness wa-
fers without lamination. Sawing, picking as well as handling

35 of very thin dies have significant yield losses. Most of the



Known i nspection nmethods for detecting broken, cracked or chipped dies on
di e bonders are perforned before the pick process - which itself has

i mted ywel2dit/01837d are generally 10 based on inagi ng apdrEPaniene under
surface illumnation, followed by image processing. These inspection
techniques have limted reliability due to | ow crack contrast and crack

wi dth, die warpage -.also. referred_to as potatp chip effect. - and due to
the i nterfefenbe bF Lf SckIST yrat UF 67 Wi TP ot herols i PArkioBKi TG PRT or ns

on the die sanface ndiapand] cbanlfofgstackedaslie bond processespobgre two
or nore dies are attached onto one another, attaching of a broken die may

have dranatiefeonsertiences: P¥éken ddhaged-dieked Qoeat techerkéntoe e st ack,
all previously at !:@Paé’é eén@?‘aé{@(}m%é%;pf also.Leteired o, as, package -
are lost. In an extr Situation, for ex ?e, a pacjkage nS|s?|ng of 15
st acked 5di esorayré husbbe, | @stity atsachs ngnay biekengilibid dbeson top of it.
25 Summary of the invention 30 It is thus an object of the invention to

allow for an inspection after picking of a die rather than - or in addition

to - one befosen Pl ekbdG: Ofn the b &8s P@E-d@@e@t%f $F8EL0r , c ANEk L US,
guarantee that only undanmaged dies are attached to a substrate or a

previ ously cdtirededidee by @idileobdederare e 2011n9d 8395PCT/ BR2010¢061189
4 - In addition, the i nvekrlltion fPal’llal_S anI 0 L@r){gnﬂ dentification ofagftmaged
t1T1Thg

di es befor 5TTath, ahd TAUS TS al ot ToF of figt o Prace” Sudh datmged

di es ontio absbSt st Emadivg S adke Ss0f £ previnodst ysat fached] diesnat tea) |y,
i nspection of the die should be possible imediately before it is placed
and sub- sefReh?¥§< dbY abhede tor ¢ HeSSibSt r Bt eSor R oPant uPT eyt Taehed di e.

10 It is fUk‘iéx*ﬂ@flﬁﬁi@@dieﬁél?ébif&i”&@é‘t{&”l&? SBXL 5&@&&8”&%&&5‘%59
ratio and a success rate of a crack detection. It iIs yet another an object
of the invemtion, tédial vowdoe addl $o onafernspetct i dnspoiatpachicudbfean
i nspection of _die 15 pattern . or structure pntegrjt a detection of _a chip
1D, an exact 39 gitento pribr Lot FaRSHer bt oo o BT S but othes

efficienmt|ysimilar looking patterns on the die surface.

In particular for stacked die bond processes where two or
more dies are attached onto one another, attaching of a bro-
ken die may have dramatic consegquences: If a damaged die is

20 attached onto a stack, all previously attached dies in that
stack - also referred to as package - are lost. In an ex-
treme situation, for example, a package consisting of 15
stacked dies may thus be lost by attaching a broken 1l6th die
on top of it.

25

Summary of the invention

30 It is thus an object of the invention to allow for an in-
spection after picking of a die rather than - or in addition
to - one before picking of the die, e.g. on a die ejector,
and thus guarantee that only undamaged dies are attached to

a substrate or a previously attached die by a die bonder.

35



20 The above objects are achieved by a chip handling tool and a process for
handling a chip according to the independent clainms. They may in particul ar
be achi ewsd 2byi/igester ati ng a back- 25 illum nation i nagepPafi/EPb@o@dsasy al so
referred to as an absorption inmage - in which cracks, mssing parts,
patterns, etc. are identified as areas of substantial change of the |ight
intensity transmtted through the die. If, for exanple, a visible Iight
source is used for illumnation, cracks 30 appear as bright lines on a

fully dark backesounsh of ips acki sl ¥n 28k | i ghtod rANSMLSSI @nt W 1 HaN0on
intrinsic die surface patterns bei ng visible or disturbing subsequent

si gnal procef edsnaged Aheehbdeeterasignal -2od noise Fatdbhoeahot heslbe

o 1, e P O ) O TRL B, e 2 poe

enbodi ment of phevpresentat twentd onied. chiga hapdl imgo¢ool oninf p’@lﬁél@ikb ar
for use in a sem conductor die bonder, is presented. The chip handllng t ool

is conflgur%@P%l?db$é%%?%%b%eCHWBEd%?F?%Nt@%B?%? B shfiRbACRICt AT at a

takeover | ogation. and;t o, hand overnsaig,ehipcdo a deliyeryr-dogation, and
conprises a work surface configured to be brought into connection with a

first surfacecloedadi¢rst side of the chip. The chip handling tool further
conprises illu- 10 mnation neans for illumnating the chip fromits first
side, and preferably through the work surface, while said first side of the
chip isl0in Tonnecthorhad tdn tdiej 8ot Ko surfha@cenvddt 1 on anothes 1 eXesaph ag yg-
enbodi nent of_the present invention, a chip handling process, in particular
for a die bonthy Proeessitis %@%s%n%%%c$%smﬁ¢E% af chi prafh Paretettar a
sem con- ductor die, is received at a takeover |ocation by a chip handling
tool, and handed to a delivery |ocation by neans of 20 said chip handling
tool. At théttakepaEram©t®¢iomm @bM@mt @ﬁrt@@ei@¢emhéonht@ mbh@Wiﬁ@rtool IS
br ought |nto %onnectLon Wi t rst_sur irst side o

o o TSR RERSR Lol ot e Fo1 B Cu e i S Erall of (R Sugh
the worls susd ae€rn Wot | & Ped H@rd Ni COSRLLE Y ONa Widbection of a chip ID, an

exact alignment prior to transfer, etc., to be carried out

efficiently.

20 The above objects are achieved by a chip handling tool and a
process for handling a chip according to the independent

claims.

They may in particular be achieved by generating a back-

25 illumination image of the die - also referred to as an ab-
sorption image - in which cracks, missing parts, patterns,
etc. are identified as areas of substantial change of the
light intensity transmitted through the die. If, for exam-
ple, a visible light source is used for illumination, cracks

30 appear as bright lines on a fully dark background of practi-
cally zero light transmission, with no intrinsic die surface
patterns being visible or disturbing subsequent signal proc-
essing. A much better signal-to-noise ration can thus be
achieved when compared to known inspection methods based on

35 surface 1llumination.



25 the work surface of the chip handling tool, and |ight having passed
through the chip is detected and anal yzed for damages of the chip. The

af or ementwoned/massfsf urt her obj ectives, advantages and 3@ciaEzbanmsiied t he
invention will be detailed in the descri_%on of preferred enbodi nents

bel ow i n conmbi nati on with the draw ngs. 2011/ 018375PCT/ EP2010/ 061189 6
- Brief Description of the Drawi ngs The invention is best understood from
the follow ng detailed 5 description when read in connection with the

acconpanyi ngn df @We finp1 41§ SeBhPNasi Z€dot hatte SELHEEHE NONTOL COHMPN PERES T Ce,
the various features of the drawing are not to scale. On the contrary, the
di nensi ons indhengarpols feadbarescaler afbftvaeily xpandedndrcreduded for

clarity. | in_t Wi ar.e. i i gures: - Fi shows
a chip hangk? (!)%gg‘?bo{]siﬁg%%%%?%@hc%@% %Iﬁl%kﬁ?ﬁ%i%%eﬁ%?%rggeﬁi%%%}grn?&of t he
present 5 nventtereidd &ighi2, showsachl puhandd i sgnteohdudtoacdcos danmceaw th a
second exenpl ary enbodi nent of the present invention. Fig. 3 shows a die

bonder in acebFUEREe Wt bt An EXEnp? Ar§enDott nehtd of PthetPrasent LY HVent i on.

20 Fig. 4 shows:fodi &6l et Rbrifle ACLOFHRNCE, WS e alo £XEHPEEY Y £hodi ment  of
t he present invention. Fig. 5 shows a flow diagramillustrating a chip

handl i ng prlocessh25ih o aceoreahcen wihh an exespl svyfepdodi nentioft t hiede
present inveption. Detaifed Deseriptipn, of S08 FOVELL 00 prises i11u-
10 mination means for illuminating the chip from its first
side, and preferably through the work surface, while said
first side of the chip is in connection with the work sur-

face.

15 In another exemplary embodiment of the present invention, a
chip handling process, in particular for a die bonding proc-
ess, 1s presented in which a chip, in particular a semicon-
ductor die, is received at a takeover location by a chip
handling tool, and handed to a delivery location by means of

20  said chip handling tool. At the takeover location, a work
surface of the chip handling tool is brought into connection
with a first surface on a first side of the chip. The chip
is then illuminated from the first side, and preferably
through the work surface, while being in connection with

25 the work surface of the chip handling tool, and light having
passed through the chip is detected and analyzed for damages
of the chip.

The aforementioned and further objectives, advantages and
30 features of the invention will be detailed in the descrip-
tion of preferred embodiments below in combination with the

drawings.

35



30 Fig. 1 shows a chip handling tool 10 according to a first exenplary
enbodi nent of the present invention. On a tool body 101 nade froma rigid
mat eri al ,wpnefiansdssy metal, an at |east partially transparareolboayasy 2 is
provi ded that com 35 prises a surface s%bl ayer 201 which consists of

el astic ma- terial, e.g. silicone rubber,” and has a work surface 21, WO
2011/ 018375PCT/ 32010/ 6118€Eh%b whi ch may be brought into cont act with a

first surfaobefPeseripipne TAWRGS, in particlar a die 5 to be handl ed
by the chip handling tool 10; or vice versa. The die 5 nay or nay not be

provided with a WBL or FOWN | am nation. The tool 5 body 101 conprises a

plurality ofndighfe@méiing wbodesnddrihabd SEFyg @se afol deORQt s 4 oby
source. Alternatively, one or nore |ight sources may be provided in or on

t he surf5aced%$cth@t-’e@@lw%@yrqm l@a@@mn@c%b@mrws% Bhasectryary 202 whi ch
| ly. 1 tt
o0, Sons sionglo, TSl Al Lo S s BRrt Al At snpaten 1o

the illum na ng di odes Prefera | ayer
201 and/or base, | ayerv2poexhidituseseoscatd edingit® provide t@rscaalr@re
uniformillum nation of dies 5 handled by the chip handling tool 10. The

first surfade VFSthRiars Whe | QI TPRet 0% chnta®t Vaw t APt heCAB TRt k2 5%ir f ace

21 of |ayera@blﬂﬁé{riWse;@@aﬂldié&m&f‘a%@@ué@&Of'&f' é@églwr krsurf@ace 21 cddin
vacuum channel s 102 in the chip handling tool 10 allow for a vacuumto be

appl i ed 0 n dradeiny catenpoeaf¢l yofixgthegdiess to the work surface 21, and
thus hold the die while it is being transported froma first 20 location to
a second location different fromthe first |ocation by neans of the chip
handling toplgl0l £ibes M§pf@£nd3ﬂﬂ$@r@é&1 yifﬁia@@@rcﬁ@@c@ixelﬁht@ fheswor k
surface 21 may be provided, In partlcular .. electrostatic neans or an
adhesi ve woPkCBRHt 8¢ LRI Be ehptld ?eﬂre%%PWnl%V%%Eﬁﬁﬂ exenpl ary

enbodi nent of the present invention as shown in Fig. 2a-d, the chip
handling tool 10 itself does not conprise any |ight source. However, neans
for redirecting 2ightwarehpp ovigédise thats|ightctooirrare ext e nal s¢¢ghd

exemplary embodiment of the present invention.

Fig. 3 shows a die bonder in accordance with an exemplary
embodiment of the present invention.

20
Fig. 4 shows a die ejector in accordance with an exemplary

embodiment of the present invention.

Fig. 5 shows a flow diagram illustrating a chip handling process
25 in accordance with an exemplary embodiment of the present inven-

tion.

Detailed Description of the Invention

30
Fig. 1 shows a chip handling tool 10 according to a first

exemplary embodiment of the present invention. On a tool
body 101 made from a rigid material, preferably metal, an at
least partially transparent layer 2 is provided that com-

35 prises a surface sublayer 201 which consists of elastic ma-

terial, e.g. silicone rubber, and has a work surface 21,



30 source 33 may be used to illumnate the die 5 held by the work surface
21 of the chip handling tool 10, preferably through the work surface 21.
Thi s may we 2aciiiesred by forming the at |east partially Pcamepaneniisy ayer 2
of a material that scatters, diffracts or, reflects light fromlight source
35 33, e.g. due to scattering centers 221, 222 provided within WO

2011/ 018375PCT/ EP2010/ 061189 - 8. - the volume of layer 2' as shown in Fig.
2a, on a balk' SurfatePandf ordatfibht Serface Bfthayer o5t %Lﬂr%hc% T ont

surface of thestoelabogly 10dnas, showha i K1 gr 20408 @ €9Mhd @t h Qe d hey eof .
It may al so be achieved by providing an at 5 least partially reflective

zone 223 wi e nchbyepapdl prgshonh 16 Ry vRee wrrdy- pflovidiagd tihey tebl body
101 with a refl [ 4 1t hat r angl e w t urface
21 as shomnIET%ﬁ %%.ggdﬁygfﬁgﬁ%l&)%i%a@%%ng%fﬁgovﬁef%#nﬁ%\‘%%g%f hfkﬁge\o%%(?fer ent
vari ant $ showsty Prefesmabtysed ayessu2alid @f,125harentaden@fdosdeonpri se
regi ons made of resilient material. Conbjnations of the second and first
embodi ment st 266 poSsihl BILRITALET ght Iken3PET G- efehehta ¥t Vel br ovitled

at a locatiop pPrc 15 POsi Lo, A-Secpnd surface; fqthe diesp, ridefects,0f die 5
may be detected due to the fact that a broken, cracked, chipped or

simlarly defaged doel Soeiy 1@l | oveYor a sigpiiseant |lyadd gheyeamdUnt of
light to reach the light sensitive element 4 than an undanaged die. 5

Pr of er abl y, AR iRbe agUr ST LT oht 20 TO0rL 13 - 00D ol Brehroor CAES 11 bt
sensor 1arrayrahSpasedt aso | tight i seMsitiveoel enenttde 11%ge PROCEBSH NG -

nmet hods may t hen be enployed to discrimnate between undanaged and danaged

di es 5. Foro@xanpt e, T waie?ptbceddh by ar go? 1 t#ms/ rayPbee ubedt o et BT
bri ght spoty$; i n aLeas %&@’Et f £, 8XPECL LG, 1 9o b&@%@ﬁéﬁf i Hodampged, di es.

However, when adequately calibrated,” one or severa ght detectors, e.g.
an area phototdet ect cdierasunamgl peaky orth¢ otlalp thand ssi orel My . allse

ffi f th f _det i die d . t hreshol d ti
ahi ch ray_efLhET HEETRET chontis THE e Thors 5. Chost cetnret s it Hrtin a
controlissystenkt ounwhi€d 2heodet ggd 0r2 ) smeennegt ese May1 thens ped f e Mugh

di scrim nation between undamaged and danaged dies 5. This may allow for a
much fasterSasinmpPer andf potenti alPtyn cheaper diaershs nhtf ohn prloeediite, as

no image progessiNg AN thys, PP MRIE Processhndo SOL IR LS 82 Spquyred.

to temporarily fix the die 5 to the work surface 21, and
thus hold the die while it is being transported from a first

20 location to a second location different from the first loca-
tion by means of the chip handling tool 10. Other means for
temporarily fixing the die 5 to the work surface 21 may be
provided. In particular, e.g. electrostatic means or an ad-
hesive work surface 21 may be employed.

25
In a second exemplary embodiment of the present invention as
shown in Fig. 2a-d, the chip handling tool 10 itself does
not comprise any light source. However, means for redirect-
ing light are provided so that light from an external light

30 source 33 may be used to illuminate the die 5 held by the
work surface 21 of the chip handling tool 10, preferably
through the work surface 21. This may be achieved by forming
the at least partially transparent layer 2 of a material
that scatters, diffracts or reflects light from light source

35 33, e.g. due to scattering centers 221, 222 provided within



WO 2011/ 018375PCT/ EP2010/ 061189 9 - Preferably the chip handling tool 10
is configured to be noved in at |least two of the six degrees of freedom
repr esentwo 2by/digsrear coordi nates x, y, z, and angul ar ®ooUEP2e10H6n8% es TX,
Ty, T, by nmeans of an associated chip handling unit. This allows for the
chip handling tool 10 to actively grab a die 5 to be received.

Alternatively, th chig handl i ng, t ool %0 na%?also have one degree of
freedom onl YIS IWCTHIS @hse?YTh gendt af e tf 57 neells ©0 BePRahded To the

10 chip hangdhiagah@pbr 19. rhonpaskieadarer they&hi pr handl bngat oebnd0s iRy be
formed as a rotating disc or a conveyor belt, so that a plurality of dies 5
may simul t aheeristy beeihoebnbady Wi has heheor kIBurfaced 210 andodpabina-

t t ed j I ti to. t I i on. | lel. 15
oAl t he EnBoareRTe Hebsr T bod BRveS or RS be dRlor D BT oy 2t
cont act I5essl ¢l et haadt 1 a1 yraye Bl ¢ et hat | vehy be3 usedhiw bayvant age. aRat her

than by bringing the work surface 21 and the first surface of the die 5
into contact A% descttBed? 20 AboVE, PANG S5TALEFR PGt aPedvinktt i Bhthet ween

the die 5 apdribe. workssrrface1 @4 by-fixipasthe dig1o femporeify-ko the
work surface 21, the die 5 may be held in positionnwith a small gap between

its first ssmfbeesahtd aheshwrk surface 24, asr sacpnsenuencel @f @h one or
equilibriumof attractive.and repul -.25 sive forces acting onto the dje 5.
A exanpl o BT hot t 1S ey beTAenT RVETr or e o1 ST g1 Vor 1 nt V& 5S 080" 549,
whi ch 119 hezepy2tnchudetady ¢ efer eveept Nsé t Se@dh s ehyde Rb . rSs Showst a
schematic of an exenpl ary enbodi nent of a die 30 5 bonder according to the
present i nvBat$oR2L THeCRP € Poheret ¢bnpr$ seICa Pl @l 135 bf SRR HLIARMET i ng
units: Afizst chip bandljing unit 91, a so called die ejector, ejects a die
5, which may be amnated wth a WBL or FON I am nation, froma carrier
tape. After the die 5 has been ejected, it is taken 35 over by a second
chi p handl i unjt 92 also.referred to as . WD 2011/018375PCT/ EP2010/ 061189
8 T ok B T TRE SPERLEATT T EREDRbf o DIPFOTHIT G AroUNIT AL TTT STPaxi 5,
and confsi gusedi t® handeéhe dherdbecover tReadidisd defects of die 5 may

be detected due to the fact that a broken, cracked, chipped
or similarly damaged die 5 will allow for a significantly
bigger amount of light to reach the light sensitive element
4 than an undamaged die 5. Preferably, an image acquisition
20 tool, e.g. CCD element or CMOS light sensor array, 1s used
as light sensitive element 4. Image processing methods may
then be employed to discriminate between undamaged and dam-
aged dies 5. For example, image processing algorithms may be
used to detect bright spots in areas that are expected to be
25 dark for undamaged dies. However, when adequately cali-
brated, one or several light detectors, e.g. an area photo
detector measuring peak or total transmission, may also suf-
fice for the purpose of detecting die damage. A threshold
operation which may either be implemented in the photo de-
30 tector itself, or in a control system to which the detector
is connected may then perform discrimination between undam-
aged and damaged dies 5. This may allow for a much faster,
simpler and potentially cheaper discrimination procedure, as
no image processing and thus no image processing software is

35 required.



chip handling unit 93. Said third chip handling unit 93, also referred to
as transfer unit, is capable of rotating 5 about a second axis, and nmay

t hus handwoOhe11diie37s to a fourth chip handling unit 94 alsw/RrPediensadsto as
place unit, which in turn will take the ¢je 5 over fromthe transfer unit
93 and transport it to and place it onto a target position on a substrate
6. The transfer unit 93 conprises a chip handling 10 tool 10 according to
the present invention as described above by neans of exanples. Wen the
transfer UnPfefér@kBl% dedivery hocation asor eps esent et byupegotbdodine in
Fig. 4, and the die is illumnated through the illum nation neans

provi ded i mewed cin pahalﬂwhgt‘ﬂ@wf 10he | $ghtdegone s hel | hreedas yerred | ght
source of t a a terna r havi ng
preferably %%%gg%p}? rg%k%gl?héeg%? s{tjér a%e ‘gi %nd‘grﬁ%sgﬁi J‘fs%rjmgfg %}Jhe die 5
may be det ecdesds b&x,aara@gfamyaaamﬁ@ 44. adhes dbei hondesh fpirtdned ] cogpri ses a
control system not shown to control the novenents 20 of  the
various chipPhandtihy %H‘f‘és e?%r Vhe an Hrdlyen G reeC byl ¢ et t#ahsTety
camera 41 when,theydiesS.d syl tawd pated @l’téf@ati\lf@mnaﬂl@nﬂ’ﬂ?ﬁ%ancr acks,
broken or chipped off areas and sim | ar danages appear as br t 25 spots,
wher eas i ntébrigyteaekakl azp@xeaala@ davk emeagegree 0<Dﬁefr¢©d@mh®@lm In
sufficientl 1 é)ogagé)ntlrgst an fkgoprl at | I I natl jon way eI engtit}hhas to
be chosen tHAt®i SO STf f17¢] Ert sorbed” He sem Tonduct Materi al
of the idi e Shipisdbieihdg gtkbol I lom n@tp@f\ticsug@ﬂ;araﬂlé YCEP@F@MdBi@g 860 Based
on a discrimnation between damaged and undanaged di es as descri bed above,
exception hahdiingeeoh? Faes %yatﬁ%%a%ﬂl%v@%%? @Y oF dF YV AY 2 AchE higr oFC br oken
dies, and for o} ect S

2011/ 018375RC1) E glz)%ifg?%% 9(@1% n&é%r%f%%e%ﬁ@ﬁ%%%%?ﬁ?l%}% he" pf Seeat

i nventi on, wheh dilee Swomly athsf)a@@ 21 umqhabeedtmmmt@@l bDrem| tightfirst
particul ar in the infrared vel en th range ich a sem conduct or
mat eri al |si (? Pe%%tt%a?kﬁ?aﬁ?/owmﬁ%%%?% %P?mgt hs between 1.2 and
1.7 marse particularly well suited, especi aI |y for silicon dies as they
allow for inspections of an |ntegrated circuit pattern of the die 5. In

addi tion, sihphel chinerasPehamewo? kAok ¢ Fbetd coRP YRR br L e3% dibc T Hihd
anplificat 'k%‘l@we 58@95&%’1@@' Ji?@'ﬁaﬁcﬁ’f1rt1$erﬁ§y"‘Qi’?é?r‘?g{f\?e%%gb%hﬁge%eﬁgat

are faulty, e. to corrupted circult - terns efc

det ect ed anajdmg*oa@e reganeed-land by eat ety asg damagedrk | suatiged i Dh, addile | D
mar ki ngs m\ig be_vi sual i zed. An il umnat%on all owi n for |IIumngt|on wth
differ ent Bl Ehgt hsS ey &F sof belenpt oyRd 1 o° advant age?s 19escr

20 above, and establishing a connection between the die 5 and
the work surface 21 by fixing the die 5 temporarily to the
work surface 21, the die 5 may be held in position with a
small gap between its first surface and the work surface 21
as a consequence of an equilibrium of attractive and repul-

25 sive forces acting onto the die 5. An example of how this
may be achieved for wafers is given in US 5 080 549, which

is hereby included by reference in its entirety.

Fig. 3 shows a schematic of an exemplary embodiment of a die
30 5 bonder according to the present invention. The die bonder
comprises a plurality of chip handling units: A first chip
handling unit 91, a so called die ejector, ejects a die 5,
which may be laminated with a WBL or FOW lamination, from a
carrier tape. After the die 5 has been ejected, it is taken

35 over by a second chip handling unit 92 also referred to as



Heating the die 5 is often necessary for permanent attach- nment to a
substrate or another die. Heating elenents, in particular resistive heating
el ement s,woayiinasysovi ded in the chip handling tool 10. pChEpPad10loease
partially transpar- 20 ent |ayer 2, 2',_§"L 2", or at |east sublayer 201,
preferably should be made from materi al %at shows both sufficient heat

resi stance, and preferably good heat,conductivit . To avoid damage to the
die 5 due tR® efe ?Wbst@??cp FSChAt gel S thePHe L ¢ edbt T Pt tHa¥ | 5F PP &hsPar ent
layer 2, 2'¢i 254 2ZxisPrad® énfLastesUb ayend 20de shoal d preferabl yral s@
exhi bit good electrical conductivity. Alternatively, a thin layer of a
conduct i ng ¢hramshpar@hingraiert aP3 - eSeidi el vin eh e oxidel (T O hayd be

provi ded on face in |laye I ed for
Peating. 0% Prorarab st Fans oF Shrera WI Hay A P Ba Gsld 1or S

i nspectison @woneasusesEnd pxt posasd ima hehds ehdondeie dihe partd cal ssuton
determ ne an exact transfer position of the die 5 held by the transfer unit

91. Exact KiidWP e ot ¥ hen35 1 atsf@r postiFont ey bl et esshty FiotCl he
place unit 94 {0, WO 20114 QI83{SPETL BP2010/ 06189 ne 12rand Ak Lhe: dbg S

over and accurately place it onto a target position on the substrate 6

det er mi ned dyd at prageocanet atd2andoplade sipurposed redegeedotol asonien a
alignment, a transfer_position |la may. be,provided to illumnate.the die 5
whi e 5 bei Ba het 8 by Ehe'd r Gher SrTtntt: 030 5t SRt 7emet or " Boort] ah 12
Preferald y, téde 10ansterdposi to othd appessSnti Meeh ©f ot Uinege offivben the die
5 is exam ned for damages. Alternatively, when non-visible |light in the

i nfrared wa¥VePendgeh Famye ¢5 %%%Wﬁl%ﬁsiﬁéﬁ% thghtranetee wayt bes depl dyed

for both degecs dp, tion, of,dies dia%]ﬁféée@{'gé%yiM%Pﬂdoiiﬁéeiﬁlﬂ“%m@}
patterns on the die surface. In the inventive die bonder as discussed
above, the @hipthandl¢ny toolll0naczordi ngrowegh hehé nvehtmoma agn ahsande

used 15 as part. of ot her chip. handli units 9 9 93, .94 either |nstead
of Cor T COMBTTHRT S W LR AR B are | HEt OB} 167870t FEO ¢ Bt P Heini ¢
93. In ttshi sgyrespectight &Supastdeutias | ynhasviadt @ueeyist$®1 provbdeat hexchi p
handl i ng tool 10 according to the invention as part of the place unit 94.

This will aterpol| bigleteetiery af | Dayendamagectraty negsted calisedhrir to
attaching tfie 9'%&58 the éH&’S%ééé&g L &:@H'@H&%QW& de 50 a-Hagdi ng
e h it 94, EXc t

over of the to the place 'l ent placenent accuracy may
t hen be achbeved:twhenfar ptacenentl cahes addd bendsedfasthe ghtosenssd s va

el enent and to de- 25 term ne an exact ositgon and/ or {otation of the die
5 handl ed b@OT%%ObI%¥%t%Wﬂ?Qt shown 1n Fig. to control the movements

20  of the various chip handling units etc.

In an image acquired by the transfer camera 41 when the die
5 is illuminated by the illumination means, cracks, broken
or chipped off areas and similar damages appear as bright

25 spots, whereas integrity areas appear as dark areas. In or-
der to achieve sufficiently good contrast, an appropriate
illumination wavelength has to be chosen that is suffi-
ciently well absorbed by the semiconductor material of the
die 5. Visible light illumination is generally appropriate.

30 Based on a discrimination between damaged and undamaged dies
as described above, exception handling controls may then al-
low for avoiding attaching of broken dies, and for removing

them from the transfer unit 93.



It may al so be of particular interest to use a chip handling tool 10
according to the invention as part of the die ejec- 30 tor unit 91. In this
case, remwoizng/dsstaged dies 5 fromthe carrier tape 59 eam/Hreoiaweilded
upfront, thus |eaving defective parts on,{he carrier tape and avoiding any
handl i ng of those dies 5 on the die bonder. The latter inplenentation
results in higher throughput of. the dilg bonder and reduces. 35 ogeraéor

i ntervention ¥l S4a SHowE AR EREMpI @F of e RAFHSWp tnvention, the die

2011/ 0183758GT4 P20 0/1061188:mi dBccd hapdhdng, 1 90b1401 ;i ghal COMPLESLSu-

ejection pins 111 that nmay protrude fromthe chip handling tool 10' as
shown in Fi&rr4biglet ejecthea drer&réd ongvhecealrr i eangapen 5911 Howeveeniot her

nmeans to ej dj f | er be.incl uded
in the tool g%dl?é%%%%‘ge %Igglcr%%e%t [ {né){%ﬂ{ %%%ﬁgi%g% 2]E %}SS%?%%% hgv\q/‘Jf“ﬁ&g
passed tshr oughgthe ok ewdemay. 2 odin@xanpl en beranad yzedu byr ay piekl camerad A0.
In the di e bonders. di scussed. so far, an orientatjon in which 10 the die 5

i s support €8St He BatPF ef Lt apeR i S UehTi ARV tDL PR BYT eht 2T Oh P wht ch

the die 5 ignhaltached L9 the.substraters. o nccergal nsapphicahionsn,
frequently referred to as flip chip applications, howver, the die 5is to

be invertedspripbe tonatzachnehtweokthetkubstearkblBy ¢n rdeidiel bbhaet 15
descri bed abov this. may be achieved by. providin flip. unit that

ool ves t HE T b E T T b T s t NSt b SR U3 antt Papls™? t SUer 1o the pl ace
unit 9410 Albessnat i viehy,atd RYL e, aghy evede byo | €avt ngt anayi theit rpanst er
unit 93 so that the pick unit 92 may hand the die 5 over directly to the

pl ace 20 unfer®. Sef- by seih PhiSCratted 2rde2lEheP? nvedFded chip

hand! i ng t o0l 30:hasc {2t ovi flodhat e fochi fs fandl LOcpALL ALk than the

transfer unit, 1n particular at the pick unit 92 or the ace unit 94.
Since for fyipuzhi pedpphncatlonsnathen dikl&wisggemeral lynatdachedvinit h a
structured (iu J%ace 25 faci nﬁ%t he substgatebG or fn acliread% attached di e,

pl acenent attlracyFs" &%t reneryS i iporiant . PTherRiorel b atehiht ¢amera 44
is genersal ly provided to allow for acquisition of an i mage of the
structured surface of the die 5 while the die 5 is being held by the place
tool 94, andaainPetiRedi® o’ dis-oBREriTRater Hetf Wecre Hammeed anthehdanaged

dies 5. In ﬁé‘n@'%cﬁ’@%&?%ﬁ%&%ﬁ?&ﬁo%e &'i%t gﬁ%ﬂﬁ‘:&f’éﬂér@g t hg, present

i nvention, one or nore t sensitive el ene particu ar one or

nore |ine sgant Cankesasre syt bee provt deg Sbheradiong, anpatibe of rovvéedninof t he

chip handli@@etggiplgaégling tool 10. The at least partially transpar-

20  ent layer 2, 2', 27, 2”7', or at least sublayer 201, prefera-
bly should be made from material that shows both sufficient
heat resistance, and preferably good heat conductivity. To
avoid damage to the die 5 due to electrostatic discharge,
the at least partially transparent layer 2, 2, 2", 2”"', or

25 at least sublayer 201 should preferably also exhibit good
electrical conductivity. Alternatively, a thin layer of a
conducting transparent material, e.g. indium tin oxide (ITO)
may be provided on the work surface 21. Such a thin layer
may also be used for heating.

30
Preferably, transfer camera 41 may also be used for other
inspection or measurement purposes in the die bonder, in
particular to determine an exact transfer position of the

die 5 held by the transfer unit 91. Exact knowledge of the

35 transfer position may be necessary for the place unit 94 to



WO 2011/ 018375PCT/ EP2010/ 061189 - 14 - such a way that light by the

illum nation neans havi ng passed through the die 5, and preferably through
t he wor k wonbaoas®2i, reaches the light sensitive el enenPcoEpPedionenss 49 as
the chip handling tool 10 with the die 5,passes by. 5 Simlarly, if a chip

handl ing tool 10 as shown in Fig. 2 is deployed, one or nore external |ight
sources 39 al so (ge p%ovi ded al ong the $ﬁ>téh in avicinity of the light
sensitive efah®ntse49iesy PHat #he #77etets Bfethet Wi €813 T390t nat ed,

preferably $hsoughnthe vz kssuisf 8c€e 24, q¥benniheq oby pa 101 headkingrd ogp . 10
wth the die 5 passes by. Fig. 5is a flow diagramin accordance wth
certai n exehnpf arlylenrubeesaent sevfed heo preseht dhivenneoh. AstFansheer st ood

by those skilled. i , rtain. ps_ i ed | i m 15
may b om tredt ket bTP S o i dnd ey Thb R 48 USRS e
steps may hecahd eietd fvpmiidet oadefet | hust r as egt #Bhé houghs fde powenidon is
illustrated and described herein with reference to specific enbodi nents,

the inventidhcTSr Moty 20 Pht ehefed ¢ BRSHFhit etf o thed tBrET | S shiowred

Rat her, varjpps,odi fhcations My bg.mpde o, thendelal '§1ﬂ\@£ﬁ£@i\§@§{1§cope
and range of equivalents of the clains and w thout departing fromthe
i nvention. whepareicularblal i houghin heh¢ nveht ¢ oed iesv ebsey thetaaboves 25

with respect to sem conductor, dies, it nmay be used for any kind of chip,
el udh ng. i st Sy herrht SOt o tare. PRV el B o OB REr s

pi cked 1for om asy & ndiOf dSEpPty Ladfderimbdipardf cal arani dapenorpdetérnand
pl aced onto a target location, in particular on a chip, substrate, tape, 30
belt or a sP®riye Feansurtace.

In the inventive die bonder as discussed above, the chip
handling tool 10 according to the invention may also be used
15 as part of other chip handling units 91, 92, 93, 94 either
instead of or in combination with the chip handling tool 10
of the transfer unit 93. In this respect, it is particularly
advantageous to provide the chip handling tool 10 according
to the invention as part of the place unit 94. This will al-
20 low detecting all die damage that may be caused prior to at-
taching the die 5 to the substrate, in particular damage due
to a handing over of the die 5 to the place unit 94. Excel-
lent placement accuracy may then be achieved when a place-
ment camera 44 is used as light sensitive element and to de-
25 termine an exact position and/or rotation of the die 5 han-

dled by the place unit.

It may also be of particular interest to use a chip handling
tool 10' according to the invention as part of the die ejec-
30 tor unit 91. In this case, removing damaged dies 5 from the
carrier tape 59 can be avoided upfront, thus leaving defec-
tive parts on the carrier tape and avoiding any handling of
those dies 5 on the die bonder. The latter implementation
results in higher throughput of the die bonder and reduces

35 operator intervention. Fig. 4a shows an example of a chip



WO 2011/ 018375PCT/ EP2010/ 061189 - 15 - Patent Clains 1. A chip handling tool
(10), in particular for use in a sem con- 5ductor die bonder, said chip
handl i ng woab11(di8j7sbei ng config- ured to receive a chi ppCHEP2010/0pEBYE i Cul ar
a sem conductor die, at a takeover |ocation and to hand over said chip (5)
to a delivery location, said chip handling tool (10) conprising 10a) a work

surface (2 C ured t e brou into con- nection w a first
ST ace Ao & o P rPe ey T O Pl DFe walndy HiL et e o

handl i ng t o9lo{A@)e f BFEREFNLOMRIH S®Sndling tod) 161 upd natdwn MRansy (3dy
104, 221, 222, 223) for illum- 15nating the Chlpoé]S) fromits first side
€

while the sepdeieestasite of fTo e pCE5yies fap %ecﬁ@WVWFI ho timer wor k

surface (2 2.-T nI 00l ( r
further 20(]:%rr%rrl?5| nge Q@ g%llge&l %rﬁﬁgn%oér)arlﬁgg??%%gg c]ﬁ %E?%%%% t he
wor k sursf acee (21¢1uded mlnnphdaamkbl ngotpod.¢10gs a@@:@mﬂihs@dtmm of the
previ ous cl ai ns, wherein the tool (10) conprises an at | east

20057117072 Al. Light having passed through the die 5 may

for example be analyzed by a pick camera 40.

In the die bonders discussed so far, an orientation in which

10 the die 5 is supported by the carrier tape is identical to
the orientation in which the die 5 is attached to the sub-
strate 6. In certain applications frequently referred to as
flip chip applications, however, the die 5 is to be inverted
prior to attachment to the substrate 6. In the die bonder

15 described above, this may be achieved by providing a flip
unit that receives the die 5 from the transfer unit 93 and
hands it over to the place unit 94. Alternatively, it may be
achieved by leaving away the transfer unit 93 so that the
pick unit 92 may hand the die 5 over directly to the place

20 unit 94. Of course in this latter case, the inventive chip
handling tool 10 has to be provided at a chip handling unit
other than the transfer unit, in particular at the pick unit
92 or the place unit 94. Since for flip chip applications,
the die 5 is generally attached with a structured surface

25 facing the substrate 6 or an already attached die, placement
accuracy 1is extremely important. Therefore, placement camera
44 is generally provided to allow for acquisition of an im-
age of the structured surface of the die 5 while the die b
is being held by the place tool 94, and may be used to dis-

30 criminate between damaged and undamaged dies 5.

In an alternative embodiment of a die bonder according the
present invention, one or more light sensitive elements 49,
in particular one or more line scan cameras, may be provided

35 along a path of movement of the chip handling tool 10 in



25partially transparent region (2, 2', 2", 2", 201, 202), and wherein the
work surface (21) is forned on said at |east partially transparent region
(2, 2", 2Wp2811/0120%). 4. The chip handling tool (10) acecrdiPe@oe1isd ai m 3,
wherein 30neans for redirecting |ight (_1?41,_ 221, 222, 223) onto the work
surface (21), in particular by nmeans of scattering, diffraction or
reflection, are provided in the 3%%' east . partj al transparent. region (2,

| )
2, 2", 2", 591, 2 00%y, ottat T @ batk Surfh UIFh%?té%?r} M!S having
2011/ 0183755Qé&5’2@k19é‘8ﬁ141§19e-dj1@ 5, Sand her &0k Paihandbh AGudIOOtnd 10d rk
e

according to claim 3, rein the at least partially transparent region (2,
OF 2", 201,s2uD3ceohprisesChes eshi¢i bhyhpatersatlsebebghont or elemgpts OF

2", 2"', 20 i i b I 20; I i
nandi i ng 105! 110" cebrl e ToLeT AT RS, LuHe d e he Hork RirTaca l21) is
formed on themtestlyentf natehial hsubdl gy otod?2, 12" as 28howed , 1i20R)g. 1D 7s A

chip handling tool (10) according to one of the previous_clains, wherein

the chip hatichi P Too? ¢ 195 BOhprises heat i hg eand  $of héatihg tHe ehi p
(5) when in,copnecsi ONASOEnProXim fy M Eh-fhecpork spefacen{2ddnsitive

elements 49, so that the first side of the die 5 is illumi-
nated, preferably through the work surface 21, when the chip
10 handling tool 10 with the die 5 passes by.

Fig. 5 is a flow diagram in accordance with certain exemplary em-
bodiments of the present invention. As is understood by those
skilled in the art, certain steps included in the flow diagram

15 may be omitted; certain additional steps may be added, and the

order of the steps may be altered from the order illustrated.

Although the invention is illustrated and described herein
with reference to specific embodiments, the invention is not
20 intended to be limited to the details shown. Rather, various
modifications may be made in the details within the scope
and range of equivalents of the claims and without departing

from the invention.

In particular, although the invention was described above

25 with respect to semiconductor dies, it may be used for any
kind of chip, including any essentially a flat slab of mate-
rial or materials that is picked from any kind of supply
carrier, in particular a tape or belt, and placed onto a
target location, in particular on a chip, substrate, tape,

30 belt or a storage means.



8. A chip handling tool (10) according to one of the previous clains,
wherein at | east one |ight source (31) is provided in or on arigid tool
body (10woabiigasztschi p 20handl i ng tool (10) to illum nace/rrh@oobiip (5)
through the at |east partially transpar_erfg_regi on (2, 2, 2", 2", 201, 202)
and the work surface (21). 25 9. A chip handling process, in particular for
a di e bonding process, in which a) a chip (5), in particular a

sem conduct(i:r, gi e, i re- ceived at a takeover location by a chip handling
t ool a em&@ alB}8 handed to a delivery location by means of 30said
chip handling tool (10), b) at the takeover |ocation, a work surface (21)
of the chip handling tool (10) is brought into connection with a first

surface on fir i de..qf t hi.p, (5 racterized | .ha _
2011/ 018375PCH ERYO107 GR 1180 S0 170 ¢ e 515 F55 1 Ui Rt e From ¢ he
first sisdde whiduetbeidig iwndennecticdomhwpt hatdlengorkosurfareb¢24y obnthe-chip
handl i ng t ool é’t(}%% and t hat . g) li.ght havi nﬂ passed through the
chip (5) is d&t'&ct &4 B&RG dRaPy £8Pt dr) dartig®8 3f HHE “chi p 8o 116 File
chi p handl i ng qprOCcess a¢CQdhREG 110 Ghaiom Anaer eizhd Bvetep a3k, cthh?_ chip
(5) is tenporarily fixed to the work surface (21) of the chip handling tool
(10) while it (°d fObei dglivgaspdrcedifnomstie cakeovendlodat itewlt d 10he de-
comprising
10 a) a work surface (21) configured to be brought into con-
nection with a first surface on a first side of the
chip (5), characterized in that the chip handling tool
(10) further comprises
b) illumination means (31, 104, 221, 222, 223) for illumi-
15 nating the chip (5) from its first side while the said
first side of the chip (5) is in connection with the

work surface (21).

2. The chip handling tool (10) according to claim 1, further
20 comprising means (101) for temporarily fixing the chip

(5) to the work surface (21).

3. A chip handling tool (10) according to one of the previ-

ous claims, wherein the tool (10) comprises an at least

25 partially transparent region (2, 2’', 27, 2"', 201, 202),
and wherein the work surface (21) is formed on said at

least partially transparent region (2, 2', 27, 2”', 201).

4. The chip handling tool (10) according to claim 3, wherein
30 means for redirecting light (104, 221, 222, 223) onto the
work surface (21), in particular by means of scattering,
diffraction or reflection, are provided in the at least
partially transparent region (2, 2’', 27, 2"', 201, 202),
or at a back surface thereof.

35



livery | ocation. 11. The chip handling process according to claim 10,
wherein the |ight having passed through the chip (5) is 15detected while
the chi p wb)oiikssng transported. 12. The chip handl i ngcpEre@ssonseor di ng
toclaim9, 10 or 11, wherein in step d),.an inmage of the chip (5) is
acquired, and mhereln a p05|t|on/and or rotation of the 200h|p (5) is

subsequent | m t he a qui.red im e. 13A i
Shnar aoes ¥ e Bl ae Conl Jed o EErod e tonder S 1 ofarel

processi ng appakati4s 16amHt %Ir%ll@lgl@/) & a@RipR reardlidag ohoalk, ( £0), aecording to
one of claims 1 to 7 b) | east one |ight source (33, 39) for

i |luminating &"30chkio8. (Qﬁ2lnc@@@ﬁé§ﬁﬁo@\Maﬁhlﬂﬁ@tw@ﬁke§uﬁﬂa§@bégﬂﬁO@f t he

hip handl ,(10), i, t | 3L
S0’ 51 539 (2595 2k BGNHAC G0B) B LR P ik T AR e A 2

bei ng cdnflgum@@lbo detect Ilght transnltted t hrough a chip (5) 35handl ed
by the chip handling tool (10) when illum nated
6. The chip handling tool (10) according to claim 5, wherein
the work surface (21) is formed on the resilient material
subregion (2, 27, 27, 27", 201).
10

7. A chip handling tool (10) according to one of the previ-
ous claims, wherein the chip handling tool (10) comprises
heating means for heating the chip (5) when in connection

15 or proximity with the work surface (21).

8. A chip handling tool (10) according to one of the previ-
ous claims, wherein at least one light source (31) is
provided in or on a rigid tool body (101) of said chip

20 handling tool (10) to illuminate the chip (5) through the
at least partially transparent region (2, 2, 27, 2",

201, 202) and the work surface (21).

25 9. A chip handling process, in particular for a die bonding
process, in which
a) a chip (5), in particular a semiconductor die, is re-
ceived at a takeover location by a chip handling tool
(10), and handed to a delivery location by means of
30 said chip handling tool (10),
b) at the takeover location, a work surface (21) of the
chip handling tool (10) is brought into connection with
a first surface on a first side of the chip (5), char-

acterized in that



WO 2011/ 018375PCT/ EP2010/ 061189 - 18 - by the at | east one |ight source
(33, 39) in conjunction with the illum nation neans (31, 104, 221, 222,
223), andwo 2011/018%5 di scrim nati on nmeans configured to eer@apeimdcuBet her
5the chip (5) is damaged based upon prop?ggies of the detected Iight that
is transmtted through the chip (5). 14. A chip processing apparatus, in

particular a sem con-._ 10ductor dje, bonder, said chi rocessin rat us
Do pri i ng 5 Bierrbhabdl 13 T obETLI0) S AeEhrl i b £ e 1 & By et L ght
sensitive el emente{dy 40, cddneddiobeyngh condigoredstorgdetecti)ightihe
transmtted through the chip 15(5) when illum nated by the at |east one

light source conprigedrbylihe ehtp hbhdl imgdtoott (10), and c) .
damnged based Upo S OBl res of- The (0Bl et T1 OhE et 15 07 arrT Tt ed

damaged based "upon” proper 0 igh ransm

t hrough 5t he chi pa28(&)allbed A chi papd@eesst nghapparat ¢s) according to cl ai m
13 or 14, wherein the light sensitive elenent (4, 40, 41, 44) is capable of
acquiring an inmage of the chip (5) that is

10. The chip handling process according to claim 9, wherein
in step a), the chip (5) is temporarily fixed to the work
surface (21) of the chip handling tool (10) while it is

10 being transported from the takeover location to the de-

livery location.

11. The chip handling process according to claim 10,
wherein the light having passed through the chip (5) is
15 detected while the chip (5) is being transported.

12. The chip handling process according to claim 9, 10 or
11, wherein in step d), an image of the chip (5) is ac-
quired, and wherein a position/and or rotation of the
20 chip (5) is subsequently determined from the acgquired im-

age.

13. A chip processing apparatus, in particular a semicon-
25 ductor die bonder, said chip processing apparatus com-
prising
a) a chip handling tool (10) according to one of claims 1
to 7
b) at least one light source (33, 39) for illuminating a
30 chip (5) in connection with the work surface (21) of
the chip handling tool (10) in conjunction with the il-
lumination means (31, 104, 221, 222, 223), and
c) a light sensitive element (4, 40, 41, 44) being config-
ured to detect light transmitted through a chip (5)
35 handled by the chip handling tool (10) when illuminated



25in connection with the work surface (21), and wherein the discrimnation
means conprise i mge processing neans capable of determ ning a position
and/ or rowvet2noimied7st he chip (5). PCT/EP2010/061189
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by the at least one light source (33, 39) in conjunc-
tion with the illumination means (31, 104, 221, 222,
223), and

d) discrimination means configured to determine whether
the chip (5) is damaged based upon properties of the
detected light that is transmitted through the chip
(5) .

A chip processing apparatus, in particular a semicon-
ductor die bonder, said chip processing apparatus com-
prising
a) a chip handling tool (10) according to claim 8
b) a light sensitive element (4, 40, 41, 44) being con-

figured to detect light transmitted through the chip

(5) when illuminated by the at least one light source

comprised by the chip handling tool (10), and
c) discrimination means configured to determine whether

the chip (5) is damaged based upon properties of the
detected light that is transmitted through the chip

(5) .

A chip processing apparatus according to claim 13 or
14, wherein the light sensitive element (4, 40, 41, 44)
is capable of acquiring an image of the chip (5) that is
in connection with the work surface (21), and wherein the
discrimination means comprise image processing means ca-
pable of determining a position and/or rotation of the

chip (5).



