DIE EJECTOR WTH I LLUM NATING UNIT Field of the
I nvention [0001] The present invention generally
relates to an apparatus for sem conductor chip
processing, and in particular to a die ejector having
an illumnating unit. Background of the Invention
[ 0002] The sem conductor manuflacturi ng process
conprises four major steps: materials preparation,
crystal growh and wafer preparation, wafer
fabrication D%EJEQJ@@W&HIIEWI%AHEQ WylEtep, a
wafer is first nounted onto a transparent adhesive
filmstretched out on a wafer ring, and separated into
i ndi vi dual di es by scFidx nfitherinsewisig. After
singul ation, the wafer, with the individual dies held
nthe adhe3|vef|l |s di sposed on a wafer
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i S operable to be raise | ower e
mopgtcﬂh;@l ® purgprvrbao i8], rgneedB:. 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. 1B, each ejector needle 160 on the needle
holder 140 is configured to be in alignment with cach hole 134 on the top surface 132 of



[ 0004] Before the conventional die ejector ejects a

die, the die bonder apparatus further has an

al i gnnent system for inspecting and adjusting the
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Summary of the Invention [0008]1n order to address the
probl em associated with the prior art, the present

i nvention provides a die ejector with an integrated
illumnating unit. [0009] According to one aspect of
the invention, there is provided a die ejector for
sem conductor chip processing, the die ejector
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[0012] The objectives and advant ages of the present
invention will becone apparent fromthe foll ow ng
detai |l ed description of enbodiments thereof in
connection with the acconpanyi ng drawi ngs. Bri ef
Description of the Drawi ngs [0013] Preferred

enbodi nents according to the4present invention wll

now be descr.i be% ith reference to the Figures ‘ _
cap OB aRESUS A ﬁg}\“%IW%lwepﬁ%meémSefrO@ﬁ@@lm‘uﬁémm plurality
ofIRMAP R dsK Q (&) ﬁ%%%avihggé;ﬂrgllit of%le"é‘%gtegl&\;\t/ﬁl??r\gugil the thickness
perspective view and a &rdss-sectional view’of a
ofdhn tentuirapal widireinejpec balke is elspedtwitebach ofGh§ 0j2dm} kedles, so that
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. [0016] FIG 3A and 3B show di agranms of a conventiona
ingrisyripeertt tkyeibem i n cooperation with the conventional

m%bﬁc?s gfafg{coﬁ’ 18él\qoiyr(]3t Eilng;fhell alsprg:cts SR ri]rgv%%iglg, ﬁllg}ep is provided a
method for die alignment and cjection 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 ejector with an integrated illuminating unit is located beneath the
wafer table in alignment with a vision inspection unit located above the wafer table;
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.

[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 IB show a perspective view and a cross-sectional view of a

conventional die ejector respectively.



[0017] FIG 4A shows a grey scale imge of an uncoated
die captured by a vision inspection unit and processed
by a control unit of the conventional alignment system
shown in FIG 3, whilst FIG 4B shows a grey scale
image of a die with surface protective coating.
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shown in FIG. 5; FIG. 6B a side view; FIG. 6C a top view; FIG. 6D a bottom view; and

g\rimcon(%ctcn chip

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. § whilst FIG. 7B shows a partially broken
away front perspective view of the cap, illustrating the surface to which the lght
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 ¢jector 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



[0023] FIG 10A shows a grey scale inmage captured by

the vision inspection unit and processed by the

control unit of the alignnent systemas shown in FIG
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cooperation with the die ejector; whilst FIG 10B
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the die ejector is without the light reflective
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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 light sources 372 are
clectronically connected to a power through wires. The detailed features of the

illuminating unit 370 will be described later.



Properties. [0028]1n accordance wth anot her _
enbodi nent of the ejector housing, the ejector housing
320 further conprises 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] Stil
referring to FIG 5, the iIIGninating unit 370
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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 arc 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



ej ector housing 320 and the illumnating unit 370 as
shown in FIG 5. FIG 7A shows an expl oded view of the
subassenbly; FIG 713 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 securded to the shaft 321 by
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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 ¢jector with an

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



[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 Iight
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scal e image captured by the vision inspection unit
480 and processed by the control unit 490 of the
al i gnment systemas shown in FIG 9 during the
sem conduct or chip processing in cooperation with the
die ejector 300; whilst FIG 10B shows an inage
obt ai ned by the sane system except that the |ight
reflective coating 374, in this case N ppon paint 102,



10 extracted by the control unit 490 (not shown in

FIG 10) to orchestrate the die alignnent and

ej ection. [0040] Wile the present invention has been

described with reference to particul ar enbodi nents, it

wi || be understood that the enbodi nents are

illTustrative and that the inwention scope is not so
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cope of the present invention. Accordingly, the scope
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exteng through a thickness of the top surface;, a
deprabg &Y bt arpendrsidamsiand ihsipepied by thedorskaige description
plurality of ejector needles disposed on the needle
hol der, so that each needle is aligned with a
respective hole on the cap top surface; and



an illumnating unit having a plurality of I|ight
sources, each light source is disposed in a horizontal
orientation in a respective recess around a periphery
of the cap sidewall near to tqg top surface so that |
light is directed towards a li'ght reflective coating
di Speed on the inner surface of the cap; wherein:

the needl e hol der together with the plurality of
ejector needles are operable to be raised or |owered

wi thh r edpbeticdo feremigpeivtior ciopisicing, 80 dlehftiol &n‘;ﬁpgﬂ
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{s o arium
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the pl ureeillt yoldér Hoiightin BoHE@GSOLSnOPEr abl e to be
reflecte surface of the cap, 2. The

di e ej ecqmraP%fOfSJIcg?lrﬁeiélcg\ﬂ%@é‘i drpnihsencedle hajfaucienial caap nbslle s

t r enmpawent resﬁacuﬂéh&:lechzﬁh@w@%]%rf&fe &gaiml or 2,
mherelg t lastic. 4. The die

ej ector oﬂsm"m %%g“ 1a%?%1 urglity of Jigbt equives, racic diphti Surce is
madieposdd 1E$Dmma¢rem iogibigationSn a-[bépeo@b@re%ésgﬁitogﬁd E:m@ ¥gp%e cap

of s;&ev%B near ]to 4he top suxfgce S0 J‘ fg 11?;!11‘% ?J:c;ch:d !C(})WB.]dS a light reflective coating

disposed on the inner surface of the cap;

wherein: '

the needle holder together with the pluratity of ejéctor necdles are operable to be
raised or lowered with respect {0 the ejecior-housing, 50 that in the raised position, each
ciector needle projects through the respective hole of the cap top surface by a pre-
determined amount, and

the Ii'ght.reﬂective coating comprises white pigments of barium sulfate mixed in a
synihelic binder resin so that the light emitted by the plura lity of light sources is operable

to be reflected 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 or 2, wherein the cap is made of plastic,

4, The die ejector of any one of claims 1-3, wherein the cap is made of ESD
materials.

5. The die gjector of any one of claims 1-4, wherein the plurafity of light sources are
LED.
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12 6. The die ejector of any one of clains 1-5,

wherein the sidewall of the cap has a plurality of
recesses for holding the plurality of |ight sources.

7. The die ejector of any one clainms 1-6, wherein

the white pignment further conprises titanium dioxide.

8. The dilke icaistior ofofny any oboleinofl thﬁwﬁ&]&e@@e%ﬁﬁéﬁmgcmjh%a

the plllhgm' of &l 8T\ NG d]goﬁlg&m%ﬁydﬁgighsseﬁl al um num .

An ej ector hou5|ng proceSS|ng,
the ejector hou3|ng conpr|3|ng a shaft having a

hol ow i for n dIe hol der and a

ol ural | ¢y o oc R oF ahos g RAeF el Nigte Howhepement futa
hold@ﬁpm%g@@h@ndmth the ejector needl es are operable

to be raised or lowered with respect to the shaft; a
transl ucent cap nounted on top of the shaft, the cap

conPr i si Hg: die ejector af siydewadf| cldhay il g whekear fh@fll'@ﬁicxteﬂ@cnwe coating
"Eaﬂén&9£s£8ﬂﬂ$%t'ng with a plurality of Iight

sour ces I'ght source is disposed in a horizontal
orientation in a respective recess around a perlphery

of §he cap ta the top surface;
t0p§surf ace’ %g\sy}%bsg g‘f’ufeé“ F(fn@u%cf' 161 BECER Rl rigector “housing
thr@mghwmgthlckness of the top surface, wherein each

hole is al each res tive the ejector
needl e, :Sgiﬂtgﬁ %”g\ﬁ/r?éﬁﬂ‘?f REeT ey g% dione %eeij sibelder 4 wiplurality

res@b@ﬁm@onmﬂ@sshaﬂmzﬂkhﬁm&k@ﬂhﬂrt@@&@la&hgaphgg&;nﬂﬁesam

thr AR Lh { ver tﬂ 0 ce of the cap; and
&)ﬁic §T1§3§§g80g5?w E“@ngﬁ%wﬁ @ surface of the

cap for ari!@fﬂle:@mflcmgmburgﬂdtonem dftigckhdry, tichep pdi@inkty of

l'i ght source;lggm?hdw 1§nm &3 surface_of the cap

wherein said 1 18 8ETY C%%HP?W@‘%8%ﬁ??@é§““ﬁﬂ¥@amy0f

pignentggbfaba$sumﬂsh@ﬂamemﬂhx@&pmmdan&yn&hﬁhﬁpohhﬁﬂﬁﬁ:na

resin. housi,n ‘wherein the

trans| uce%}hgeégée?s A nd agﬁrg%hgg{togthc cap 31dewa1l near 1o the top swrface;

a top sulface hawng a plurality of holes extending through a thickness of
the top surface, wherein each hole is aligned with each respeclive the'ejector
needie, so that when the needle holder is raised with respect to the shaft, the
gjector needles project through the holes over the top surface of the cap; and

a light reflective coating on an inner surface of the cap for reflecting light
emitted by the plurality of lght sources towards the top surface of the cap,
wherein said light reflective coating comprises white pigments of barium sulfate

mixed in a synthetic binder resin.
10. The ejector housing of claim 9, wherein the translucent cap is fransparent.

11. The ejector housing of claim 9 or .10, wherein the cap is made of plastic.

Z
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11. The ej ector housing of claim9 or 10, wherein the

cap is made of plastic. 13 12. The ejector housing

of any one of clains 9-11, wherein the cap i s nmade of

ESD materials.. 13. The die ejgector of any one of

claims 9-12, wherein the white pignent further

conpti seldetciceignhemmndiodrindene of 4lanTie! divéereinabd @ iOfad®nyf ESD
oneof,iglainms 9-13, wherein the light reflective

coating conprises alumnum 15, A die ejector for

sem conductor chip processing, the die ejector

conpy i SighQ e oo jector, housi havi shaft
SonPE SR s 8PN AR DR e e
t hecopmpishiagnmnsdidedal | and a planar top surface, which
has a plurality of holes that extend through a

t hi ckness of the top surface; a needle hol der housed

in khe dpedicoyechowsiamgpne of claina plunabiih thOfighRr&&be coating

ne [ d on the needl e holder, so that each
negghgﬁﬁgagﬁﬁgﬁéd with a respective hole on the cap

top surface; and an illumnating unit having a
i soset o Moo BRYARRE) R eorb 1 38 chiCpeturives
recess ar eiaridr bougieg ihphieg yi shifi thie: caphsédeylowiensn BR shaft,
il T R A N
of ekiard Gapph whétkedsnof the top surface;
a needle holder housed in the ejector housing;
a plurality of ¢jector needles disposed on the needle holder, so that each needle is
aligned with a respcct‘ive hele on the cap top surface; and
an illuminating unit having a pluraliiy of light sources, each light source is
disposed in a horizontal orieniation in & respective recess around & periphery of the cap
sidewall near to the top surface so that light is directed towards & light refleciive coaling
disposed on the inner surface of the cap;
wherein: .
the needle holder together with the plurality of ejector needles are operable to be
raised or lowered with respect to the ejector housing, so that in the raised position, each
ejector needle projects l}?rough the respective hole of the cap top surface by & pre-
determined amount; and

the light reflective coating comprises a metallic reflective plate.

16. A method for die alignment and ¢jection in semiconductor chip processing, the
method comprising the steps of: ‘
disposing a singulated wafer held on an transparent adhesive film onto a wafer

table;

Amended Sheet
IPEA/AU



t he needl e holder together with the plurality of

ej ector needles are operable to be raised or | owered
with respect to the ejector housing, so that in the

rai sed position, each ejector;needle projects through
the respective hole of the cap top surface by a
predetemnwn&meaﬁ&umMeﬂandmmhgahwghapnﬁﬁb&ﬁMﬁVﬁmG@aﬁhm@amc

co ' ,
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di sposing a a%l %9({5! (gu%a/g Ifzgg; 58%&1 an%14uansluge%psnﬁg%fe)ﬁacd on the

adhesi ve fi I'm
t hehafiafveerein divlcep hom sidoelekind g paandli i@ dudfa@ vither ghetie BT Ree that

;g%@%hﬁgfp@"‘%mgfg”%[ Sgéﬁ%ﬁls | ocat ed beneath the

ArET a vision inspection unit
| ocat ed abovemﬁhﬁmhﬁfmﬁmaﬁbﬁecmwbﬁkﬁﬁm;the di e ejector
conpri ses: ..an or housi n
shaft and a @L“%EXB%%ﬂ?mdﬁﬁ ﬁb ﬂ%ﬁOBﬁ’l%&m ﬁ%ﬁ% s that each
mhsméhnsﬁ@emb&ﬁuhﬁgwan@deWﬁhkcﬁﬂﬂpﬁn@hﬁﬁﬁf | op
surface_ w t extend thro
a thi ckaﬁ“e%ém‘é’ u “mf%?smiwf%é‘”y a?ff’féédffo@‘ bl 4dt ! h](‘}u%@’&c is
| ndmzimeecb]nacltoﬂmrm losern:g;on in a :espectwe receds pbufdad periph@f of the cap

n the.ne

e Ose
e R oo 116 o GRS TR T GESER I RO g osing
Caql]sltoaqai sutht aicer safack of the cap, aml thlelhg]ﬁmlafaichﬂgcd&ﬁhg is opexabic 1o

hav 6 Ig%ulij %ﬁlltgé %%:ﬁ{ z%ngg‘P 2?#@%?%{;%52%\%;%5 lé}g top sunli{ce of the

re&peuhmvmthemgﬁseﬂnnumdmanpenmphfgymmfp@hem@apbmnmusﬂ%m
ar. Lo .top surface so that light is

mm aastygv\%“cabéndg 1”Ie?"é‘ht reflective coating di sposed
on t he 1i11mneartmg lﬂrcfvatﬁee fiof lioh@tlcl@phc ﬂmdm!ith@ ulnltghihc die ejector;
reflective. COR era e to.r e light .
e ¢ o S EREE Pt B SoRTR Ry REL Bl ECYs D Tabtd it nd
t apansﬁarrfr@dl&: calﬁmltch enagapq a yinetoRid n:ohtlmé uhllt ght reflective
coatin nts. o Lum.sul f
i xed g)hocgsnga{}n %cr]ié:%uvcdk;nﬁgpe\%nﬁg gonﬁro um dctenmnmg tl% position and
orientation of each die based on the information of the exposed saw streels 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 conirol unit to move the wafer table according 1o the
calculation; and '
raising the needie holder and ejector needles of the die ejector so that in the raised
position, each cjector needle projects through the respective hole of the cap top surface by

a pre-determined amount, thereby ejecting the die from the adhesive film.
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i1lumnating the wafer from beneath by the

illTumnating unit of the die ejector; capturing the

i mge of the singulated wafer by the vision inspection

unit and transferring the captured imge to a

connected control unit; processing the received

i mge by the conirol unit, degterm ning the position

and orientation of each' die based on the information

of the exposed saw streets and cal cul ating the

novenent of the wafer table in order to align the die

to be ej ect d¥EEIRCHIR WETRIBEUMINATING UNERdi ng

i nstructions by the control unit to nove the wafer

tabl e according to the cal cul ati on; and rai sing

t he needl e hol der and ej ecAlstraveedl es of the die

ejector so that in the raised position, each ejector
[omaedl e prﬂieaﬁﬂ@tf&)hr;@dﬂ\gbestehﬁcrcj%%ﬂﬁ@ﬂ(%%nh@'rﬁet%d Fd?%&ﬁignment

top surface by a pre-determ ned anount, thereby
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