1 DIE BEJECTOR WTH I LLUM NATING UNIT Field of the Invention [0001] The
present invention generally relates to an apparatus for sem conductor chip
processing, and in particular to a die ejector having an illum nating unit.
Background of the Invention [0002] The sem conductor nmanufacturing process
conprises four major steps: materials preparation, crystal growth and

waf er preparation, wafer fabrication, apd packaging. In the packaging
step, a wafer is first nounted onto a transparent adhesive filmstretched
out on a wafer ring, and separated into individual dies by scribing or

sawi ng. After singul at DIR EJRGCTORM WITHIRINUMINATINGUNE! dies held in
pl ace on the adhesive film is disposed on a wafer table of a die bonder

apparatus, where the dies are subsequently picked up fromthe adhesive

filmby a Pick-and-Place nmechani f Qn processi ng. [0003] To
facilitate effective renoval oflﬁﬁg(gf%%hﬂ&gﬂg he adhesive film the die
bonder apparatus has a die ejector beneath the wafer table for ejecting the
i ndi vi duafoodi]les fr dhe breeedhesitiv gendratlp edlsieetd feaghaeusafoe sghitkedick by

t he Pick-and-Place nechanism A FIG 1 A and 1 B show_.a perspective view and
a cross- s8EP PHFSFSIRG ahf gt ratieypiie R die fisstonhay ingamdlugngt g @it i vel y. The
conventional die ejector 100 conprises an ejector housing 120 nounted on a
support base 101, a needle hol der 140 housed in the ejector housing 120,
and a single or a plurality of d#ackgmundeddhehvkGliodi sposed on the needl e
hol der 140. Details of the ejector housing 120 are provided in FIG 2.

FIG 2A shows a side view of the ejector housing; FIG 2B a
cross-secponerjal vi ethe aadidoh@uct@Craniifapufih@ prydesiv.compeiseseioRe tredjon otepd: Ng
120, nornall¥ singl e piece made of netal, has a cylindrical shaft 122
that defi MeETaIs BIePERAPMNEW Siah Zapwth and walery Peeparatieny avaferofrbsigatione end 32

t hat has : i : I 0 i.ng
thr ough P KRHHE do b FLGRAONES, ¢ WALRTE (RS IRSUREE TnidPL Rinchirtp RIS LT
1B, each Binectreichetbedl en k6&atm rirpe and edparatetl dhtbeindivi@udl dieoby isguilsiag dro be

in ali gnrrsl%r‘}vtingv.vi Apteregl%gu a‘glor(i &1%4wg§:r,t \t]v(latht t?lg 1?131%(%1%? d%e?gzhgti in place on the
adhesive film, is disposed on a wafer table of a die bonder apparatus, where the dies are
subsequently picked up from the adhesive film by a Pick-and-Place mechanism for
further processing.
[0003] To facilitate effective removal of the dies from the adhesive film, the die
bonder apparatus has a die ejector beneath the wafer table for ejecting the individual dies
from the adhesive film before the dies are picked up by the Pick-and-Place mechanism.
FIG. 1A and 1B show a perspective view and a cross-sectional view of a conventional die
ejector respectively. The conventional die ejector 100 comprises an ejector housing 120
mounted on a support base 101, a needle holder 140 housed in the ejector housing 120,
and a single or a plurality of ejector needles 160 disposed on the needle holder 140.
Details of the ejector housing 120 are provided in FIG. 2. FIG. 2A shows a side view of
the ejector housing; FIG. 2B a cross-sectional view; and FIG. 2C a top plan view. The
ejector housing 120, normally a single piece made of metal, has a cylindrical shaft 122
that defines a hollow inner chamber 123, and a circular top surface 132 that has a
plurality of grooves 133 and associated holes 134 extending through the thickness of the
top surface 132. Now referring back to FIG. lvB, each ejector needle 160 on the needle
holder 140 is configured to be in alignment with each hole 134 on the top surface 132 of



2 the ejector housing 120. The needl e hol der 140 together wth the ejector
needl es 160 is operable to be raised or lowered wth respect to the

ej ector housing 120. [0004] Before the conventional die ejector ejects a
die, the die bonder apparatus further has an alignment systemfor

i nspecting and adjusting the position and orientation of the die. FIG 3A
and 3B show di agranms of a conventional alignnment system 200 and its
cooperation with the conventional die e%ector 100 in sem conductor chip

processi Nge jcths mgmg N20OTRE nddd1d RO 1@(y§ot§@mm2%hq9§9feu%ﬁﬁe@dl&' Hhoadsi ty of
l'i ght sources 272 two shown as 272a and 272b in
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the raised position, each eject t hroug
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off the adhesive film 103. 000 FIG 4A _shows a t, C ey s Ielrrage
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system 200 as shown in are in operation. In the 1nage, the exposed
di e sur f asading issimghonsstohpteeths quaderctabkeol0dan afairizentaDplade po diat 8¢ @ntert he
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to indicate the position and

wafer table 104, opposite to the die ejector 100. When the alignment is achieved, the

needle holder 140 and the ejector needles 160 are raised with respect to the ejector

housing 120. In the raised position, each ejector needle 160 projects through the

corresponding hole 134 by a pre-determined amount and ejects the die 102b off the

adhesive film 103.

[0005] FIG. 4A shows a typical grey scale image of dies 102 captured by the

vision inspection unit 280 and processed by the control unit 290, when the conventional

die ejector 100 and alignment system 200 as shown in FIG. 3 are in operation. In the

image, the exposed die surface is shown as white square; solder balls 105 deposited on

the exposed die surface in grey scale; and saw streets 106 as sharp dark lines between

every two adjacent dies 102. The information of the saw streets 106 extracted from the

processed image can be used by the control unit 290 to indicate the position and

orientation of the die 102, and to calculate and determine the movement of the wafer

table 104 (not shown in FIG. 4) for alignment.

[0006] However, with the wide use of protective coating on the die surface to

protect the die against unexpected damage due to more complicated semiconductor chip

manufacturing process, a problem arises in relation to the die alignment based on the



orientation of the die 102, and to cal cul ate and determ ne the novenent of
the wafer table 104 (not shown in FIG 4) for alignnment. [0006] However,
with the wi de use of protective coating on the die surface to protect the
di e agai nst unexpected danage due to nore conplicated sem conductor chip
manuf acturi ng process, a problemarises in relation to the die alignnent
based on the 3 information of sam/stref Because nost of the protective
coating chem cals, such as Hysol, have a dar k color, the contrast between

the saw sinfesigioansd dahestices Beaaﬁdaangsarziﬂth@qmotbmecdaﬁngi chémichablch as
reduced. FIG_. 4B shows a ty ﬁbcal grey scal e image of dies 102 coated with
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streets 106 for die Ilg ment before ejection In view of the
above- mentiSBFEGn ;’J‘PB @% éoﬁté% WErRd0sed fordl Gy i4é g]h@ E?QiFaSt betwedr thg diesnnent
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probl em associated with the prior art, the present vent1on provides a
di e ej ect onit 39Q to parnclseﬂy ee;ypgmedthel shwrstraett ﬂﬂ@ farndi¢ alidrid®befbrcgeddiong t o one

aspect of i nven there is provid die ejector _.for_sem conductor
chip pr ocB’@Eﬁ ng, fél %fh tgetahwec%ﬁ?ﬂqng(ﬁ rpg&éﬁnef Bev genfratie ﬂfﬁlﬁ&mc

shaft andami/éd §hgﬁﬁ@@mﬁagraBMQaed on the shaft, wherein the cap has a
sidewal | and a planar top surface with a pIurallty of hol es that extend

t hrough the thickness of the top surface; a needle holder housed in the

ej ector housing; a plurality ei ect or needl es disposed on the needle

hol der, each aligned with one(g{%ﬂdé‘a&{ Ofﬂgelglﬁﬁ“t %hd an illunminating unit
having a plurality of light sources attached to the cap, and a |ight
reflective coating _applied to the inner surface of the cap; wherein the
needl e hollB®H t oget Heprdsr ihaddsess the arablen pswriatgdevits thspden @ the pesentabl e

to be rai %@Qntﬁ)rn ﬂr@%ésegglﬁﬂei&td’r%&ee&t 1n{ &?111%}11 I'E?elt?xlg unﬂOUSI ng, so that in

the rai sed position, ea ector needt proj ec hrough the hole of the
[0009] According to one aspect of the 1nvent10n there is provided a die ejector

for semiconductor chip processing, the die ejector comprising an ejector housing having a
shaft and a translucent cap mounted on the shaft, wherein the cap has a sidewall and a
planar top surface with a plurality of holes that extend through the thickness of the top
surface; a needle holder housed in the ejector housing; a plurality of ejector needles
disposed on the needle holder, each aligned with one hole of the cap; and an illuminating
unit having a plurality of light sources attached to the cap, and a light reflective coating
applied to the inner surface of the cap; wherein the needle holder together with the
plurality of ejector needles is operable to be raised or lowered with respect to the ejector
housing, so that in the raised position, each ejector needle projects through the hole of the
cap by a pre-determined amount, and wherein the light reflective coating is operable to
reflect the light emitted by the plurality of light sources towards the top surface of the
cap.

[0010] According to another aspect of the invention, there is provided an ejector
housing for semiconductor die processing, the ejector housing comprising a shaft having
a hollow inner chamber for housing a needle holder and a plurality of ejector needles,
wherein the needle holder together with the ejector needles is operable to be raised or

lowered with respect to the shaft; and a translucent cap mounted on top of the shaft, the



cap by a pre-determ ned anount, and wherein the light reflective coating is
operable to reflect the light emtted by the plurality of |ight sources
towards the top surface of the cap. [0010] According to another aspect of
the invention, there is provided an ejector housing for sem conductor die
processing, the ejector housing conprising a shaft having a hollow inner
chanber for housing a needle holder and,a plurality of ejector needles,
wherein the needl e holder together with"the ejector needles is operable to

be rai sedcayr comriviiicesl sideivhil hesipg Ghtef@nhdtfios Mdahs fANEnAedtin@nFith 6 Pliral§P
mounted on_top of the shaft, the 4 cap conprising a sidewall having

i nt er conn@cghs sowees < tep sutensreringfgpliwality of hylesexianding through g thicknesses: a
top surfa i i f I i r.o t he t.hic ss of
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needl es, wher ftiat needieeholtibreisnaied eviliokebpectite thaiskaft] the tefectd Siedles pevjedie

shaft, the ejector peedles project through the holes over the top surface
of the ca%IOIJ&ﬁo‘La hPPe@rﬂvele ?ﬁ foptsutface ehthengroand Adight mefleetivg coating ot thene

cap. [00L}heAseREdbn@ctdy. Yet another aspect of the invention, there is
provided a nethod for die alignnment and ejection in sem conductor chip
processi ni§011Mhe netAodrdiognipr yeti amptlidneaspécepsf the . indérsionsithrge ds prongdddated

waf er held on transparent adhesive filmanto a wafer table; noying the
waf er t abrlngt%%%gf ﬂl?egli‘%éneéﬁ C?i“g et"_ift‘éfnp‘Pes-eHE‘_foé‘%H?t%ghlpl Ot 98 ﬁ?ﬁe‘i‘@%ﬁgdi e
ej ector Wdnhprasihgd tHee@at &d dishbsiik RAihATatbdivhafdShdl® oAt KO RERERhN adiSive Waf er

table in alignment with a visjion inspection unit |ocated above the wafer
tabl e; ifilmyenieaa waker ttifdewmpeing fthe walirtable Hfobindexieg ial diand nayreigteominedof t he

di e ejectQl;: Lin the | e _of, the singul at ed fer he yi sion
i ns pejct i ol(ral&burlol%ta\9 %%8 ?%Sr%ef':gorrr‘fqﬁlg @Hgteggg%fwgﬂnﬁ%%d@\fﬁﬁﬁgcag%%h‘aér%?f%’dt &ont r ol
unit; prowsfesitatfe ihaligRaaitvelth lanvigdnbisidigort Rt N6¢ated!Bbdve Betwifed pibRg t he

position and.orjentation of the dies based on the information of the
exposed siatmdpatiagithe waker frgme beneethnly the dllwpinetinginib pf theadiqaifetor;tcaptuaing n

st uct i Brarhet oh e Bt I ok SREhEY B BRERE ¢ e
cal cul at i apturahihagaits iargnhdegedi@atiob uhio)l decessingl tte) recdivdd ineRdIbghe control
unit, determining the position and orientation of the dies based on the information of the
exposed saw streets and calculating the movement of the wafer table in order to align the
die to be ejected with the die ejector; sending instructions by the control unit to move the
wafer table according to the calculation; and raising the needle holder and ejector needles
of the die ejector, thereby ejecting the die from the adhesive film.
[0012] The objectives and advantages of the present invention will become
apparent from the following detailed description of embodiments thereof in connection

with the accompanying drawings.
Brief Description of the Drawings

[0013] Preferred embodiments according to the present invention will now be
described with reference to the Figures accompanied herein, in which like reference
numerals denote like elements.

[0014] FIG. 1A and 1B show a perspective view and a cross-sectional view of a

conventional die ejector respectively.




of the die ejector, thereby ejecting the die fromthe adhesive film [0012]
The objectives and advantages of the present invention wll becone

apparent fromthe follow ng detail ed description of enbodi nents thereof in
connection wth the acconpanying drawi ngs. Brief Description of the

Drawi ngs [0013] Preferred enbodi nents according to the present invention

w Il now be described wth reference t$) the Figures acconpani ed herein, in
which i ke reference nunerals denote ITke elenents. [0014] FIG 1A and 1B

show a pe[mpscti ve Fie@W AnrHows arsaksvis®fi dngéctd sk oI the eshieniioRnale di e
ejector respectively. 5 [0015] FIG 2A shows a side view of an ejector
housi ng ofle¢tRESRARBHI o Aal1@iZB a epstrsestiond] gigw;iand FIG, 24 & ton gian PRWA

Cr 0Ss- secCtdppsal vie a I . I Vi . F and 3B
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convent i onadpettitieoneyitic oy cab@ntionad did Gectbr ishowe th AUG UCinOdentiborductdr @BPSSi Ng.
[0017] FIG 4A shows a grey scale inmage of an uncoated die captured by a
vision i RO5EEMEon unit and processed by a control unit of the conventional

al i gnnment egygt em  sppwy A WSl G bk i mage
of a die \[/\lltf'lI surface protecti %%yggg%?%%gf‘ttg&lﬁ]%oélg%%ﬁp %ﬁ%ﬁ’mbgﬁ %gis{:on
per spect i ingpactiew wiit anddpwceysedtbyra hantrolgurnof tHeucinvettiongl aligrinhenit rsystem

accordance with nmbodi of, the present invention whjlst FIG_ 5B
shows a g i deG g‘navrohllf??ﬁbof‘fﬂt ﬁ@owj'gﬁegr%ﬂleomgﬁeofd? igjvth sprfaqe0019]
FIG 6A Sg@‘t&tiae pedtmgect i ve views of the cap of the ejector housing as
showmn in FIG 5; FIG 6B a side view, FIG 6C a top view, FIG 6D a bottom

view, andl008 a cr oEEG.s¥hshownt paispsotive 0020pf #1@ ejdotorshrvng amilloxphaibgd vi ew

8, 202 Bt el L BB Pl G R s, 0
cross-sectional view of the upper part of the die ejector.
[0019] FIG. 6A shows a perspective views of the cap of the ejector housing as
shown in FIG. 5; FIG. 6B a side view; FIG. 6C a top view; FIG. 6D a bottom view; and
6E a cross-sectional view.
[0020] FIG. 7A shows an exploded view of a subassembly of the ejector housing
and the illuminating unit as shown in FIG. 5 whilst FIG. 7B shows a partially broken
away front perspective view of the cap, illustrating the surface to which the light
reflective coating is applied.
[0021] FIG. 8 shows a cross sectional view the die ejector with illuminating unit
as shown in FIG. 5, illustrating the optical path of the light emitted by the light sources
and reflected by the light reflective coating.
[0022] FIG. 9A and 9B show diagrams of an alignment system in cooperation
with the die ejector as shown in FIG. 5 in semiconductor chip processing, in accordance
with one embodiment of the present invention.
[0023] FIG. 10A shows a grey scale image captured by the vision inspection unit
and processed by the control unit of the alignment system as shown in FIG. 9 during the
semiconductor chip processing in cooperation with the die ejector; whilst FIG. 10B
shows an image obtained by the same system except that the die ejector is without the

light reflective coating.

Detailed Description of the Invention



away front perspective view of the cap, illustrating the surface to which
the light reflective coating is applied. [0021] FIG 8 shows a cross
sectional viewthe die ejector with illumnating unit as shown in FIG 5,
illustrating the optical path of the light emtted by the |ight sources
and reflected by the light reflective coating. [0022] FIG 9A and 9B show
di agrans of an alignnent systemin coop&rati on with the die ejector as
shown in FIG 5 in sem conductor chip processing, in accordance wth one
enbodi mrent of the present invention. [0023] FIG 10A shows a grey scale
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the follow ng detailed description of certain enbodi nents of -
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ej ector 300. The die ejector 300 conprises an ejector housing 320, an
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cylindrical body 322 defining a hollow inner chamber 323 for housing the ejector needles
360 and needle holders 340, a cap resting shoulder 324 and a cylindrical nose 325 fitting
into an inner chamber 339 of the cap 331. The cap 331 has a circular top surface 332, and
a sidewall 335 with a step-tapered cylindrical outer surface, defining a hollow inner
chamber 339. The cap 331 will be described in greater detail further below.
[0027] In accordance with one embodiment of the cap, the translucent cap 331 is
transparent. In accordance with another embodiment of the cap, the translucent cap 331 is
made of plastic. In accordance with yet another embodiment of the cap, the translucent
cap 331 is made of Engineering Plastic Stock Shapes with Static Dissipative (ESD)
Properties.
[0028] In accordance with another embodiment of the ejector housing, the ejector
housing 320 further comprises a cover 310, disposed on top of the cap 331 for protection
against dirt and damage when the die ejector 300 is not in use.
[0029] Still referring to FIG. 5, the illuminating unit 370 comprises a plurality of
light sources 372 attached to the sidewall 335 of the cap 331, and a light-reflective
coating 374 applied to the inner surface of the cap 331. The iight sources 372 are
electronically connected to a power through wires. The detailed features of the

illuminating unit 370 will be described later.



360 and needl e hol ders 340, a cap resting shoul der 324 and a cylindri cal
nose 325 fitting into an inner chanber 339 of the cap 331. The cap 331 has
a circular top surface 332, and a sidewall 335 with a step-tapered
cylindrical outer surface, defining a hollow inner chanber 339. The cap
331 will be described in greater detail further below [0027] In accordance
w th one enbodi nent of the cap, the traﬂslucent cap 331 is transparent. In
accordance wi th anot her enbodi nent of the cap, the translucent cap 331 is

made of pjoasd]i C. | NNBGCRIFSARNE &0 WA 6/ahe@Nat HR6viBADALIBRY (B chha3gaRr, the
translucent cap 331 is made of Engineering Plastic Stock Shapes with
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Still referring to FIG 5, the illumnating unit 370 conprises a plurality
of 1ightokwhicBage wteptical {oythesel caryed B thy wpviurfrcestd? off the genveagond gjectoid a
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bottom view, and 6E a cross-sectional v top surface S
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which are identical,tq.th arved o he,top sur.fac 32 of th .
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the si dewadnlfig8@d tb %S tHeWutdr@ShiolBof th AghORfeed 3PRispRER wathit.he outer surface
for supporting the cover 310 (not shown in FIG 6), interconnection nmeans

337a for WB¥Mting tHeormpmbedimsnt of tlereshsses, tBe Yecenstsald8 angerylinddcad3nb f or
housi ng t?ﬁrﬁﬁres connecting the light sources 372 to the power. The upper
portion o P¥ie sidewal | 335 has an array of recesses 338 on the outer

surface f[0032] Now referring to FIG. 7, there are provided details of a subassembly of the
ejector housing 320 and the illuminating unit 370 as shown in FIG. 5. FIG. 7A shows an
exploded view of the subassembly; FIG. 7B a partially broken away front perspective
view of the cap 331, illustrating the surface to which the light reflective coating 374 is
applied. The cap 331 is secured to the shaft 321 by the pair of interconnection means
337a (not shown in FIG. 7) and 327a. The light sources 372 are disposed in the recesses
338 of the cap 331 and positioned in such a way that most of the light emitted from the
light sources 372 will be delivered towards the top surface 332 of the cap 331 either
directly or after being reflected by the light reflective coating 374. The wires connecting
the light sources 372 to the power is disposed in the passage formed by the aligned
apertures 337b and 327b.
[0033] In accordance with one embodiment of the present invention, each light
source 372 is positioned in a vertical orientation, emitting light towards the top surface
332 of the cap 331. In accordance with another embodiment, each light source 372 is
positioned in a horizontal orientation, emitting light towards the inner chamber 339 of the
cap 331.
[0034] The light sources 372 may be any type that is of proper size to be attached

to the cap 331 and of sufficient light intensity for illumination. In accordance with one



housing the plurality of |ight sources 372. The di nension of the recesses
338 is configured to fit the outer contour of the light sources 372

di sposed within. [0031] In one enbodi ment of the recesses, the recesses 338
are cylindrical in shape. [0032] Now referring to FIG 7, there are

provi ded details of a subassenbly of the ejector housing 320 and the
illTumnating unit 370 as shown in FIG 5. FIG 7A shows an expl oded view
of the subassenbly; FIG 7B a partially broken away front perspective view

of the capmB3dimeht biltht Night f@irédReths lichasRirded IMiagdlighenlittmbtdidRi(LBEY)I e
coating 374 is applied. The cap 331 is secured to the shaft 321 by the
pair of i Aterderneehissathreambodiment thedight serseas comprseoptivpl GbeIs.327a. The

posi 11 onelors such arsapit faRudedalfie A5 Riea 8 e logty RuhRP ol 2K
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either djrectl aft |ng refl ected the light reflective coatin
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accordance wth one enbodi resent 1nvention,
372 is poh@bmdnéﬁrﬂhw&mmertical orientation, enitting Ilght tomards the top
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may be any type that is of proper size to be attache to the cap 331 and
of suf fi cisenetallicght ye¢trnethst @ylbpélmqnl,Ithfmhghttlieﬂnctlwerﬁoamg)ﬁ%n@epmes hwhatse 8

he .l i.gh h
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conpri se ahité @imdnit Bebsriuth &Qﬁa]s Ehaldth@i&nﬁoafd]@ﬁtthwvlﬁfbalslgﬂ@nﬁmltm&uﬁppl i ed
to the inner. surface of the 331 as, shown in FIG 7B, effective to

specul ar | §ioxides Beyetrapather swww the lightgkflectiygrooating emmistootakoth badimect

the |i ght (el fSithiEm e%RWﬁHﬁL@S%ﬁ§32 of the cap 331. And the |ight
[0037] Now referring to FIG. 8, there is provided a cross-sectional view of the die
ejector 300 as shown in FIG. 5, illustrating the optical path of the light emitted by the
light sources 372 and reflected by the light reflective coating 374 in accordance with one
embodiment of the present invention. The open arrows denote the emitted light whilst the
close arrows the reflected light. The light sources 372 dispbsed in the recesses are in a
horizontal orientation, emitting light towards the inner chamber 339 of the cap 331. The
light transmits though the translucent sidewall 335 of the cap 331 and strikes the light
reflective coating 374 on the inner surface of the cap 331, where the light is reflected and

" directed towards the top surface 332. The reflected light is subsequently transmits

through the translucent top surface 332 of the cap 331 and the transparent adhesive film
303 (not shown in FIG. 8), and strikes the lower side of the singulated wafer 307 (not
shown in FIG. 8). Most of the light is then reflected or absorbed by the die surface or the
protective coating on the die surface, whilst the rest of the light goes through the saw
streets 306 between the dies 302 and transmits further upward.
[0038] Now referring to FIG. 9A and 9B, there are provided diagrams of the die
ejector 300 in cooperation with an alignment system in semiconductor chip processing, in
accordance with one embodiment of the present invention. The die ejector with an

illuminating unit 300 has the identical configuration to that of the earlier embodiment



reflective coating may be applied for multiple tayers to increase the
coating thickness for higher light reflectance. [0036] In one enbodi nent
of the light reflective coating, the light reflective coating 374
conprises alum num In another enbodiment, the light reflective coating 374
Is nmetallic. In yet another enbodinent, the light reflective coating 374
conprises white pignents mxed in a synthetic binder resin. In one

enbodi ment of the white pignent, the ite pignent is bariumsulfate. In

anot her  esHyogi IRENG. 5t ke MMinhRnP EEREAU0D SofbiidRaWRiodl ifd¥édRn vhit 488tand@ ROt her
enbodi ment, the |ight reflective coating consists of both barium sulfate
and tit anfanichyniidP.cbub nghamt light sowse asndawndn EIG| hglheovisipGinsgectionami i s

i ded - ' i f the di,e ejector 300 as,.shown in FIG 5,
Pl Pust r ar SsEE REAEATHANRE idehB Sath8F af ibse il BF s Oond il oo
372 and r#00 goednBIGt BEThd ¢iblejdctfrivaied arvBluatadtingQind 390119 1keRabIAREEH t h

one enbodi pent of the present invention. The open arrows denote the
em tted | Walst tahig 304 whilat the visian inppesiian pri 4G is| lacatason thgwppositgsite phthe

) ; . i | : o,
R e
t ransm t s3@haughadtesive fm303de itpus batevihe wakd fabdd 304 @o¢ spwiBtih FIGd 9xtThekes

the light . refl egtive coati 374..0on the_ jnner surface of the cap 331,
wher e ? heplfl’fag‘ﬂf OfL‘glPteSPP@ﬁ éggﬁﬂﬂt light, Broviddng botamy dishiee. st ofithepmited2.  The

Cur face Sl AU acCURRERIRTIOPaLEN3T2 bthe caf SYE By UDid HIRCHTEHaringD
shown i n ¥4Gtheggby almm?mtmgnb@ dieh S0R apdy, cgioditionéd slee shagiebtat dusimd 320.307
not sh in. FI.G 8). M f the light is_then ref]ect or, spr.bed by
the di o otk Wliongpineiton WL aCeadiies chiinge o inrared S fllet 30fhs R e

rest of t&fl ddngftis B8 @SfokhAtInab tﬁéh%nﬁﬂ@borﬁﬁeét@@%@ntﬁ@@nﬁQ?Egﬁdi shén i BR5.302
and transmts further upward. [0038] Now referring to Fl 9A and 9B, there

are provi YeBagadaey Beredesieddnipiramatien et therposisioniand eviepietion oHthevsantstigets
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o picking location, and the die ejector 300 to raise the ejector needle 360 in order to lift the
die 302b off the adhesive film 303.
[0039] FIG. 10A shows a grey scale image captured by the vision inspection unit
480 and processed by the control unit 490 of the alignment system as shown in FIG. 9
during the semiconductor chip processing in cooperation with the die ejector 300; whilst
FIG. 10B shows an image obtained by the same system except that the light reflective
coating 374, in this case Nippon paint 102, is not applied to the cap 331. For easy
interpretation, grey values of the image are rated from 0 to 255; with 0 and 255
corresponding to the lowest and highest light intensity respectively. When the grey values
of the dies 302 in FIG. 10A and B are adjusted to the same grey value 16, the saw streets
306, visualized as open space between the adjacent dies 302, have dramatically different
grey values, 255 for FIG. 10A whilst 100 for FIG. 10B. The higher grey value of the saw
streets 306 in the captured image in FIG. 10A indicates a sharper contrast between the
dies 302 and the saw streets 306 when the light reflective coating 374 is applied to the
cap 331 of the ejector housing 320 as shown in FIG. 7B. The improved contrast

contributes to more precise information of the position and orientation of dies 302 being



shown in FIG 5. The alignnment system 400 conprises a vision inspection
unit 480 and a control unit 490, but not any |ight sources as shown in
FIG 1. The vision inspection unit and the control unit have identi cal
features as those in the conventional alignnment system 100 shown in FIG
3. The die ejector wwth an illumnating unit 300 is | ocated beneath the

waf er table 304, whilst the vision insq%ction unit 480 is |located on the
opposite site of the wafer stable 304 ''n alignnent with the die ejector
300. In opgfatdddty, the cohelukmi #3) Waf SHown3@ FIGN 18NtPSHBRSINER the i BQRmks: | nput
onto the wafer table 304 (not shown in FIG 9). The plurality of |ight
sour ces 3@21@ﬁ¢¥ﬁﬂight, providing bottomlighting. Mdst of the emtted

light is gipected t t surface 332 of..the.cap.331 t he .l ight
refiect VRIS, g Nl pSal R RO RRChedH g Rt RaG s the Rpefihude

posi ti oneembddinentshét wj1Ebt Aihdbrewst Bat3BO -embbdnatits aNiliusgRBet dnanthenitde 480
captures the image of the exposed dies 302a, 302b, 302c and transfers the
i nf or mat i BYCREP™ $68P¢ ERtesodaniiet digrnagive eatbodimentuoiothe persertHavgntion VHIlG

9). Based i 0. - | . Lt e j on of
the saw spromroPrlisleERAst: LA OREARD Ol bl RRTh Wifth ARBLARGR A" 50
sequent i apdrtainsnStichualtesnath embatimients @blconSdded @ B egionipassed evithid thdi spird02b
with the dig eject.or 300 at. the. pre-determ ned pickjng |ocatjon, and the
die eject ?ﬂde %f@]@e 8 tﬁ%ﬂ)&%ﬂ&%@@}@@t oecordmgle tﬁ%@cqm r B8 Pressny Jventioqels gj e
302b of f -ggh@s' i : ¥in . scal e i mage
captured %{/ggrtlhe Vi %Fgﬁﬁfdﬁg?)g%ﬁ%%gg%%pﬁﬁg bggtgé %?ocesg:%%&g%mt%he contr ol
unit 490 of the alignnment systemas shown in FIG 9 during the

sem conductor chip processing in cooperation with the die ejector 300;
whilst FIG 10B shows an i nmage obtai ned by the sane system except that the
light reflective coating 374, in this case N ppon paint 102, is not
applied to the cap 331. For easy interpretation, grey values of the inmage
are rated fromO to 255; with 0 and 255 corresponding to the | owest and

hi ghest light intensity respectively. Wen the grey values of the dies 302
in FIG 10A and B are adjusted to the sane grey value 16, the saw streets
306, visualized as open space between the adjacent dies 302, have
dramatically different grey values, 255 for FIG 10A whilst 100 for FIG
10B. The higher grey value of the saw streets 306 in the captured inmage in
FIG 10A indicates a sharper contrast between the




dies 302 and the saw streets 306 when the light reflective coating 374 is
applied to the cap 331 of the ejector housing 320 as shown in FIG 7B. The
i nproved contrast contributes to nore precise information of the position
and orientation of dies 302 being 10 extracted by the control unit 490
(not shown in FIG 10) to orchestrate the die alignnent and ejection.

[ 0040] While the present invention has geen described with reference to
particular enbodinents, it will be un& rstood that the enbodi nents are
illustrative and that the invention scope is not so limted. Alternative
enbodi nents of the present invention will becone apparent to those having
ordinary skill in the art to which tHelaBpgsent invention pertains. Such
al ternate enbodi nents are considered to be enconpassed within the spirit
and scope of the present invention. Accordingly, the scope of the present
inventionlis Aeleejebtetfdgemivendppends peicedsing, dvdid Gequpaaiprthgy t he
foregoing description. 11 %%ajns 1. Adie ejector for sem conductor_ chip
processi ng, tha gieatosjhorsisg haymgra shafhandig Enslucent wwauBPwieh avithe shafhaf ¢

and a trapabideent c%?]ﬁlagoduﬁﬁg\ﬁalg@né Qre%lﬁlfﬁt@;tbg fsux‘r’%’gfer &R o ?l%raggf 8?%8%6 tfddeval |

and a planar top surface wt plu ol es tha rough the
t hi cknessexténd theougb phsthdkaes;ofshaepdiieadeyl der housed in the ejector

housi ng; a plurali f _ejector needl es di sposed on the needl e hol der, each
aligned with O%Beedi%}i“gd?fﬁlotuﬁ“éio‘&ég? eISHAT BePSiig uni nating unit having a

plurality of lj 9Mal§%6f §j8dtorhéAtIRBspoSed P the ARed18RGIdRr, ehdtfent&Wi@nkve

coating applied to e inner surface of the cap; wherein the needl e hol der
t oget her ble pf thesaplandal ity of ejector needles is operable to be raised or

|l owered Wi th respect. to the gjector. housing..so that in the raised
posi 1 on. - eachh gupseE Rl i SR hshEursid atarhsads EEReap By
pr e- det er higtgeflative Bdating Agplisthertke hnbhairfac@bf the@hp;ective coating is
operable to reflect the |1 ght emtted by the plurality )
. wherein the needle holder together with the plurality of ejector needles is operable
to be raised or lowered with respect to the ejector housing, so that in the raised position,
each ejector needle projects through the hole of the cap by a pre-determined amount, and
wherein the light reflective coating is operable to reflect the light emitted by the plurality

of light sources towards the top surface of the cap.

2. The die ejector of claim 1, wherein the translucent cap is transparent.

3. The die ejector of claim 1, wherein the cap is made of plastic.

4. The die ejector of claim 1, wherein the cap is made of ESD materials.

5. The die ejector of claim 1, wherein the plurality of light sources are LED.

6. The die ejector of claim 1, wherein the plurality of light sources are attached to

the sidewall of the cap.

7. The die ejector of claim 6, wherein the sidewall of the cap has a plurality of

recesses for holding the plurality of light sources.



of light sources towards the top surface of the cap. 2. The die ejector of
claim1, wherein the translucent cap is transparent. 3. The die ejector of
claim1l1, wherein the cap is made of plastic. 4. The die ejector of claiml1,
wherein the cap is nade of ESD materials. 5. The die ejector of claim1,
wherein the plurality of |light sources are LED. 6. The die ejector of claim
1, wherein the plurality of |ight sourggs are attached to the sidewall of
the cap. 7. The die ejector of claim§6, erein the sidewall of the cap has
a pluraliBy of The&¢espe®r bdldial Tivigeréiiecaph Wight bdutcdfs dik@Rtd SOYAE Bessl2 8.
The die ejector of claim7, wherein each |ight source is disposed in one
recess wMH ahosigenibogietatinn; emitieg Baht tevuds thegnnerghitfageovidheieant he i nner
surface of the cap. 9. The die ejector of claim?7, wherein each |ight
source is disposed in one recess wth a vertical orientation, emtting

li ght towlrds The diogiestor bckimf7, tWiereiaach ighiTharel B djReéDIn Ghic fdcassm 1,
wherein the lﬁii]‘%ht‘}aief'l ective co,ati,ng conpri ses \/\hiteofpi gnents mxed in a
synt het i ¢ "BPAdEFtiakerigntation, emifing fightdpwatds thelop snefpge of dhe Gaer ei n t he whi t e
pi gnent conprises bariumsulfate. 12. The die ejector of claim 10, wherein
the white pignent conprises titanium dioxide. 13. The die ejector of claim
1, wher ei h0.t heThé dgitt ejeetbt ef thaine 1¢ odtetain tieoHiphiti refsctival donting comprdses Wittedi e
ejector of. clajmJl, .wherein t eAi ht reflective coating is netallic
reflecti oﬂlgﬂ’regtsér.nx‘fg.m AN TERUC IR I8 ng for semi conductor die processing,
the ejector housing conprising: a shaft having a hollow inner chanber for
housi ng a_needl e holder and a plurality of ejector needles, wherein the
needl e holHer Thedieteigctatiafislaimd Oejvhencty tha evhtle pégrent opmprisss barivw sbHateai sed
or lowered with respect to the shaft ;

12. The die ejector of claim 10, wherein the white pigment comprises titanium
dioxide.

13. The die ejector of claim 1, wherein the light reflective coating comprises
aluminum.

14, The die ejector of claim 1, wherein the light reflective coating is metallic
reflection plate.

15.  An ejector housing for semiconductor die processing, the ejector housing
comprising:

a shaft having a hollow inner chamber for housing a needle holder and a plurality
of ejector needles, wherein the needle holder together with the ejector needles is operable
to be raised or lowered with respect to the shaft ;

a translucent cap mounted on top of the shaft, the cap comprising:

a sidewall having interconnection means for connecting with a plurality of
light sources;

a top surface having a plurality of holes extending through the thickness of
the top surface, wherein each hole is aligned with each of the ejector needles, so
that when the needle holder is raised with respect to the shaft, the ejector needles

project through the holes over the top surface of the cap; and



a translucent cap nounted on top of the shaft, the cap conprising: a
sidewal | having interconnection neans for connecting with a plurality of

| i ght sources; a top surface having a plurality of hol es extending through
the thickness of the top surface, wherein each hole is aligned with each
of the ejector needles, so that when the needle holder is raised with
respect to the shaft, the ejector neengs project through the hol es over
the top surface of the cap; and 13 a Ilight reflective coating on the inner
surface of the cap. alight rEflectBjeaoh@iig bothRiiRtkr Qlirfsdedf Meldap. Wherein the
translucent cap is transparent. 17. The ejector housing of claim 15,
wherein the cap is made of plastic. 18. The ejector housing of claiml5

wherein t capynl s terials. i jectaor._housing of claim
15, mhere?ﬁ thzh%?ﬁﬁ?g?%@%%%?%%%ﬁ%ggkﬁﬁgﬂ%é%ﬁ?%ggggk&%?Féuﬁﬂﬁﬁ%ﬁts m xed in
a synthetic binder resin. 20. The die ejector of claim19, wherein the

whi te pi gnent &gnprise barium sul fate. . 21. The die ejector of claim19,
wher ei n t hé whit PeIFFIGHBHS! ek, tWhergin thycapisguadsof pigsticThe die ej ect or
of claim 15, wherein the light reflective coating conprises alumnum 23.
The die ejector of claim 15, wherein the light reflective coating is

met al | i ¢ 18.ef | €bt gjectophatsing hlait e wtheckid the cdp & rahdegrfESI nadial) ection in
sem conductor chip processing, the nethod conprising the steps of:

di sposing a singul ated wafer held on an transparent adhesive filmonto a
wafer tapg.e; ng@&& Susfs OF clafl B, lerdin X 1ip6k RAL SR el &)aﬁn%rc@ﬁl?ﬁge%r m ned
| ocation where a die ejector is |ocated beneath the wafer table In

al i gnment White pigsneptsghizad ims padhétisrbindsrresin.ocat ed above the wafer tabl e,
wherein the die ejector conprises:

20.  The die ejector of claim 19, wherein the white pigment comprises barium sulfate.
21.  The die ejector of claim 19, wherein the white pigment comprises titanium
dioxide.

22.  The die ejector of claim 15, wherein the light reflective coating comprises
aluminum.

23.  The die ejector of claim 15, wherein the light reflective coating is metallic
reflection plate.

24. A method for die alignment and ejection in semiconductor chip processing, the

method comprising the steps of:

disposing a singulated wafer held on an transparent adhesive film onto a wafer
table;

moving the wafer table for indexing a die to a pre-determined location where a die
gjector is located beneath the wafer table in alignment with a vision inspection unit
located above the wafer table, wherein the die ejector comprises:

an ejector housing having a shaft and a translucent cap mounted on the
shaft, wherein the cap has a sidewall and a planar top surface with a plurality of

holes that extend through the thickness of the top surface;



an ejector housing having a shaft and a translucent cap nounted on the
shaft, wherein the cap has a sidewall and a planar top surface with a
plurality of holes that extend through the thickness of the top surface;
14 a needle holder housed in the ejector housing; a plurality of ejector
needl es di sposed on the needl e hol der, each aligned wth one hole of the
cap; and an illumnnating unit having alalurality of light sources attached
to the sidewall of the cap, and a light reflective coating applied to the

inner surface of thacalpholbelicised e BRe@k Bolxdlgder together with the
plurality of ejector needles is operable to be raised or |owered wth

respect to the ej ect SURMYQfgectaonaeries disposadeon thginsedie hokder.i agph alignad

ej ector needl e, pLQALWERLR ; e hole of the cap by a pre- determ ned
anount, and wherein t&e ‘f%ﬁ%?%%‘?ecu ve coating is operable to reflect

the light emtted by tilhenjphatinglunityhaving agiltiraityuof éightt sovaced Sattableedt ptheur f ace
of the «cap; illumnpating the fer frombeneath by the illum nating unit
of the die ej eilfi%‘??lp Of?,&“&% ﬁfgﬁ?ﬁl@ilr Fﬁaf%@tl%ﬁ cqafing SpAkRs tor (b inRer spriasp afhe
vision inspectjgrapnit and transferring the captured i mage to a connected
control unit; processing the received imge by the control unit,

det er mi ni ng t he poswhémsm tdeedieibotteatogetheo fwiththe plueslith ad @fecom nebdles is
information of the exppsed saw.streets.and cal culatin t he novenent of the
waf er table i no%e_rr%é; tc{) efﬁl?ear?rtl%‘gerﬁgévl?‘oreﬂ?meﬁoetg? Sﬁcwgpﬂust“??e spithat g ¢ or;
sendi ng i nst r ugiide@Positivn, d¥eh CRRIIr HlecdlBiptojt@s TRMEH A8 ORI §iTthé 8k By apear di ng
to the <calculation; and raising the needl e hol der and ej ector needl es of

the di e ej ect ofctemppekapowteand whereinge dight fefloeti viernoating issopeeable torreflect

the light emitted by the plurality of light sources towards the top surface of the

cap;

illuminating the wafer from beneath by the illuminating unit of the die ejector;

capturing the image of the singulated wafer by the vision inspection unit and
transferring the captured image to a connected control unit;

processing the received image by the control unit, determining the position and
orientation of the dies based on the information of the exposed saw streets and calculating
the movement of the wafer table in order to align the die to be ejected with the die
ejector;

sending instructions by the control unit to move the wafer table according to the
calculation; and

raising the needle holder and ejector needles of the die ejector, thereby ejecting

the die from the adhesive film.



