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INFCRN%TIC»Ja@ﬁﬂkgﬁmvision systens are conmonly used in industry for high
speed inspection. Tn particular, these systens are used to oBCIUSOEPTB al

| mages of objects in order to determne, Wth a conputer, whether the
object is of "acceptable" quality with respect to predeterm ned

specifications. An exanple of an application for a nmachi ne vision systemis
i nspection of sem conductor chips aﬁéﬂ%&!ﬂm or device packages, both
| eaded and grid array. In such a system for |eaded packages, automatic

inspectio;:ué:gg Eschine vision is carried out, in particular, with

respect t EN Ndefects on leads. In a typical system a

number of T#RYV i sdP€ KageSn AL &n ple.in.thei.r carrier-tray, and a
A9Pendibn| EBUSEUNLL R8g&™M3H&RP: P¥3EPBns stored at

conput er conpares the inages to device. pac
an earlier time. Many of these systens are fairly good at detecting

WEtalliC’33;355%&%ﬁih§&&&§%%¢$%ﬁ0tS such as slivers or burrs found on

| eads. However, these con al systens have difficulty detecting
foreign, HBRRABEaMLiisE omatstysitemsahrescdminien by ansedt 112! i €S &8 NAS - O gk
Backlightségggngggsgcgggnbe %%p%at%ac! aded packages, but they FGQUI?G
handling of each and every devi €& WHiTh 3% Jotetft isHisemiakg)ivred otehe
fragile | ReRinpdégirght imggesnndt obgecsad ioN ofdbd: P ddld Shitd a%;jtth a
packages. copdMARY L.n o_an_exanpl e odi nent of the preésen

i nvention, a sysieﬁﬁ?gﬁ%?ogPéeagpggtiﬁggP gm%ﬁ?ﬂ@?%ﬂ??"ﬂﬂ?&ﬁkﬁkﬂﬁﬁ&hﬂudes
a |ight FRARREE oo |predienatrinhgedhspebiifitaviithsl.ight, the light fromthe

| i ght source having a first wavel ength. The
An example of an application for a machine vision system is
inspection of semiconductor chips and semiconductor device
packages, both leaded and grid array. In such a system, for
leaded packages, automatic inspection using machine vision.is
carried out, in particular, with respect to defective leads
and defgsts on leads. In a typical Ssystem, a number of device
packages are imaged while in their carrier tray, and a
computer compares the images to device package specifications
stored at an earlier time. Many of these systems are fairly
good at detecting metallic, highly reflective defects such as
slivers or burrs found on leads. However, these conventional
systems have difficulty detecting foreign, non-metallic

matter, such as fibers and other contamination.

Backlight techniques can be used for leaded packages, but they
require han@ling of each and every device which is potentially
damaging to the fragile leads. Backlighting cannot be used on

chips or grid array packages.

MMA :
According to an example embodiment of the Present invention, a
system is provided for imaging an object. The system includes

a light source for illuminating the object with light, the

light from the light source having a first wavelength. The




10 SEP 2004 WD 01/69206 PCT/US01/07331 2 system further includes an inage
capturing device and a filter device. The filter device is transm spjWep 2004
for Iight hwo ogesaos wavel ength which is different than the fipgfysern1ss:
wavel ength, and reflective for light atz2the first wavel ength, the I nmge
capturing device capturing an inmage of at |east a portion of the object

usi ng |i ghtsytstansnfiv et hiroehhdéheahi inagedevbearintheissyidenammya f o1 1 her

i ncl ude a dark fielg,lll natl n system BRI EF DESCRIPTICN OF THE DRAW NGS
Fig. | ill &tat%s he 1k BLSS st &nfLBRSPES RS Vito fake Lighdsdaving a

i nvent i on. waivelehgt Wi &S &iﬁ@ﬁ@f’é‘nEX@HEhetﬁ¥5tf€i'Ps%C%rv@l@1gttQ1 t g
present invention. Fig. 3 shows an exanPI e of an i mage captured according

to the pr&8EALGtAVENEGN Lighy A sHifis hr§ﬁ|‘r‘él"eieaﬁﬁltérs)¢§neemﬂmrdl ng to
the presentapiR¥eRl v ilded SOy n e,C ng
t he dark f?gl dill tgum nét |eor?a§yst em ag‘%ergl ng ﬁe llr:"gggnt i"I?f%eﬁnt%ﬁjloLé)sfl
Fig. 6 sho®wha Pbiechk agangl & igydt dmadcyokthed) ﬂ@r@!hghptegeﬁulmemvenmlm
Fig. 7 is I t o] e .nr red_using
the exarpl E1S, SYEREE, paR° FLEEnE1S JHCRERS M e B0 L TROR) 1 GBS Spe
processi ngsypstem.i nage captured using the exanple systemaccording to Fig.
4. DETAI LED DESCRI PTI ON Fi g. 1l illustrates a first exanple system according

to the present |nvent|on The system includes a light source 100 for 1 0
SEP 2004 \A g \WIINGSM nati ng an object 110 with

light, th%ﬁdgﬂg fffﬁ%érgkes a first example system according to the

present invention.

Fig. 2 il%ustrates a second example system according to the

present invention.

Fig. 3 shows an example of an image captured according to the

present invention.

Fig. 4 shows a third example system according to the present

invention.

Fig. 5 shows an example of an image captured using the dark

field illumination system according to the present invention.

Fig. © show a fourth example system according to the present

invention.

Fig. 7 is a flowchart showing the processing of an image

captured using the example system shown in Fig. 2.

Fig. B is a flowchart showing the processing of an image

captured using the example system according to Fig. 4.

DETAILED DESCRIPTION
Fig. 1 illustrates a first example system according to the

present invention. The system includes a light source 100 for




l'ight source 100 having a first wavel ength. The system further includes a
filter device 120 which, on the one hand, 1is transm ssive for Iight Q P 0y
a mavelqﬂghbgﬁ@ ch is different than first wavel engt h, and on t he other
hand, is ctive for light having the first mavelengtﬁcnﬂﬁﬁﬂﬂﬁﬁe
capturing deV|ce 130 captures an image of at least a portion of the object
100 usi, t transn1tted through the filter  device. |In one exanple
operatlgﬂ %Pﬁé ¢l”%%% 1ight. SBeréégbgotrprmukhsat es t he

obj ect 118 twisbhrawe ulotor adwlmj a lfode wowR1Shgthe “rHQt syygltgp, i mpi nges the
surface of the ject 110, striking, for exanple, netalli

non- fI%HFEQSénF“Cg&Hﬁ%Mﬂsﬁﬁ L hee dffleed , 1329 whithct en byethBEObpedt t owar d

the igBoersaARkYEeideVired 13QncTha fidd &f Wovd 68 d0. red to
reflect, for exa l uItrav?%Iet ﬁgﬁ% directs %ﬁ? WHPQ%Ig%ted i ght 140
away feabhferent ngéncéptrmtewee'\ﬁl@@mo Brhwoft hheotheht hawd chi s mpi nges
the supface-0ivi heo2bhgehe LiQiSt Rl or nonpetal lic,
quorescentcfo¥e|gﬁ ?tér oan% t %Iﬁ%r;ﬁs¥%¥§¥§ﬁ§§P thi ¥4 t er whi ch
then ¢3Rfwebr@sdeviger &30| capTheelsi ght itG@e fodr ae:xaqumsa: va gpdateion i ght
(e. 9., oM NG’ ayve g Hgl a emtted
by thébog¥%ctl?%mardigﬁeagﬁa egggh?u%ggg§é9ﬁgggl§@ﬁ%¥q a ?ﬁ##&kﬁ%hrough
t he fidawrcalevi ce 120. The inmage capture device 130 captures an image of
the object using the transmtted light 150. Fig. 2 illustrates a second
exanpl e enbodi nent of the present invention. This second exanpl e
enbodi nent is described in the context of a |eaded device I nspection
systeq} bﬁmpggg t ons_are. _pf course bl As shown in
H o 3 B KRl Pt e o L O G F o e RRen® RhBudd B co
packageuzee wﬁpchlmgwﬂnaueﬁ|¢hejpmbéif>2D®4wﬂ{h0&h692@6a9€5&@$€1/07331 4

carri@ightay WhhB % @Hﬂ*ﬁ@éﬁéﬂwﬂﬂéﬂ“imﬁ¥h§%§'Eﬁé'Q”r%é tof the

object 110, striking, for example, metallic, non-fluorescent

portions of the object, is reflected by the object toward the
image capture device 130. The filter device 120, configured
to reflect, for example, ultraviolet.light, directs this

reflected light 140 away from the image ~apture device 130.

Some of the light which impinges the surface of the object
110, striking, for example, nonmetallic, fluorescent foreign
matter on the object, is absorbed by this matter which then
fluoresces as a result. The light 150, for example visible
light (e.g., having a wavelength which is longer than the
source light), emitted by the object toward the image capture
device 130 is transmitted through the filter device 120. The
image capture device 130 captures aﬁ image of the object using

the transmitted light 150.

Fig. 2 illustrates a second example embodiment of the present
invention. This second example embodiment is described in the
context of a leaded device inspection system. However, other

applications are, of course, possible.

As shown in Fig. 2, a light source 200 is provided to

illuminate a leaded device package 210 which may be in its




fromthe light source 200 is transmtted through a |l ens system 215 to a
filter and beamsplitter 220 which is configured as, for exanple, & §8E8 2004

pass filbreothe filter and beamsplitter 220 reflects t J&%'ﬁ%{'fgmo t he
package 210. Portions of the package, 210, for exanple, the 1y rescent

metal |eads and the plastic body, reflect the light inpinging thereon. The
light reflected fromthese portions ir[)f t he device package 210 nmaintains

the saf@ RATEl erfftth “Hs-1 nah SBtv ERVLPiGht L 1ABF e, Al exaiFaFépn Adebitdi ngly,

the |i gbbmr ehleeatietht fyamddeseo ppst i passAitEbE HOVLGGnt QWRLAST Qgsfclem er
220, is further_reflected by the filter and beam

and be splitter I
spl i ttgﬂ’z’z‘ , Iali Id lter, apdyibeam i gnl WS £ #hiehsi syeoehi 2@0edand, char ge
coupl eflodexkamplerDa QR %a@-f_ﬂﬁ@ﬁ?orﬁ?@cﬁi%@%f‘ 45& Spe& 008, expap! e

ed by

enbodi nent, the . ultraviolet light Is absor orergn nmaterral "on the
devi ce? phckafé ectise ther dilghtherdid dihd [RARkes2s i Gs a result. in this
exanpl e enbodinent, the light.. emtted by the foreign nmaterial has a
wavel engt h which is longer than the ultraviolet source |ight. For exanple,
t he erfq%teensghf Khy beckageh@lOyi didyd edamghte,spdet mem- flheddeghént hat i s

emtt iy t [ ti fil beam _spl i,t.t er. 220 i s |,
t rans%%%a{ald ﬂ?ﬁlguéﬁat hggf PP’ta téaslra'etzti:n ot%m%s%%lietct% ert%%z&.“ﬁtgﬁtmwwg s
t r ansrfihetm@en hr oligd 1hghti keéleanedbdamm tpleiset ebr220niss ofi et ed to the

| ens gystien 230w )C / diirects the transmtted |ight to the
CCD 240. The cwﬂ%%gzuig ﬁégﬁéfégﬂgogéef Fane HP&BESngg‘oaén&?‘& or
260, lwghéh thepeherltopricdetin | Aagordinghe, obhecligyhitngetflectiggansmnitt ed

| i ght di 2V C 7 b 0 _di,spl ayt captuyred image to a
user gfé{nhgﬁgfgém Ll[ﬁ:;rﬁgg %ﬁ@%aﬁ?gigg %%8@? ?%?efbggﬁﬁt 8F‘Hage6‘ﬁ‘ t he
devi cePpatkage 4%y e fTuwether i pelf 16cyed3by| thist fhl esrasnaxpsphe i mage of a

porti gp; 9t raP3ekAgs. oL 0 5 & Ry 2004, VO, 0.;'\-/.:.93?291.60:? a lens system 230

and charge coupled device (CCD) camera 240.

In accordance with this second example embodiment, the
ultraviolet light is absorbed by foreign material on the
device package, the foreign material fluorescing as a result.
In this example embodiment, the light.emitted by the foreign -
material has a wavelength which is longer than the ultraviolet
source light. For example, the emitted light may be in the
visible light spectrum. The light that is emitted in the
direction of the filter and beam 'splitter 220 is transmitted

through the filter and beam splitter 220.

Light which is transmitted through the filter and beam
splitter 220 is directed to the lens system 230 which focuses
and/or directs the transmitted light to the CCD 240. The CCD
240 is coupled to a frame grabber 250 and a processor 260,
which together capture an image of the object using the
transmitted light._ A display device 270 may be used to
display the captured image to a user of the system. Using the
captured image, foreigh material on the device package may be

identified.

Fig. 3 illustrates an example image of a portion of a package.




[ 10 are
PCT/ U501/ 07331 As shown, the package body 300 and the device |eads 3
barel y (if at all) visible. However, a fiber 315 which was adhered QSfPrYW
ice can be clearly seen. Here, the fiber 315 is bright in

ds ofy
Lg?rparl son to @ﬁe dark background. F| g. 4 illustrates a PRIVE0ENEMD| e
enbodi ment of the present invention.®> This third exanple enbodi ment is an
enhanc nt. of the enbodi ment shown in Fig. 2. In particular, according to
this e%ed?}h%?‘l? LbgaPRCkPERd bPAYURIPRa NG t@?sld@rvmt@Olegdaddéﬂ atre t he

| d
nbodi neide BPOWNf | 8tFhg1) 2viIRg dar kybield - i LI yginatibon 400 be. use
feor dete tEi n}g Wpor exani)) v ?ret allic defects sugheg s?| ver lSEééaBurr on
packagé’qﬁ\fa‘%ﬁd t &) $QBE S %ﬁ@sbgfr§haréengnaf aenurengldef:(?eptgeahl ::2 E?;l d4
cause Heaads ik et AGL+i 4| ysshpitntio; adiac ea .4,
the dark field illumnat=ion: sys‘% h@o ﬁ fuges g @gﬁ ﬂz\ggel engzgol i ?ht
sour cePagk@founs. for exanple, a ring Ilght 410,. and a d|ffuser. . for

di ffusin the light emtted by the ring |ight 410 -(I'n the
exanpl €' gnbodl ment, the ring light 410 includes red LEDs.) Wen the dark

field FLgludi nétllucatl@tsisera 4ﬂﬂncs @cinl € denddgiedtt &8 (e 'pAgsddght

I nmp for, exanple, 'the netallic
| cads Df ERG  Bhckagt S10PARS ZNPARLe BB it o GRUSAHANGRRRAT Sofre of
the | |@h¢ embsdamEert |srho1whe mhj FEQL.i Qn afn tdaa diidudherr, a%g&%{pn%o ddter 2%0
This I é%gn%&)t thrgu i ful I tear and bearg SpltS’ItQt tlir géfyio to tde
| ens 2 0 3 UHA A Hens saFd gy 490t gst ovi de

nergleodimehe dhuwﬁe ackgge2210The Hhek BLiaggssor 260 for
Sr gggttm etlhflp one 0 d mang tlﬁe q?k field illum nétlon sistem 400 and
t he ||Si§hltqg"slo‘{l]‘? ce 5058 ey be 8p8?39e%°§eaﬁEﬁFFéf‘9y fpR epampilewl ar, one
| mage eftad ¥ig sdeaeeasosuauneapackage Bi:oanBMrrbSncﬁﬂ&HéﬁQ ];ylé‘?th ; P:adg][ kt e
e

| dghl;l { em40 nd a_second_i mage of t
packase 10 ey b SHEH TS R T hge t RETF7 P S20bF e zob, cmabh sporhe two
| mageseads to electrically short to adjacent leads.

~ As shown in Fig. 4, the dark field illumination. system 400
includes a long wavelength light source, such-as; for example,
a ring light 410, and a diffuser. 420 for diffusing the light
emitted by the ring light 410. (In the example ‘embodiment,
the ring light 410 includes red LEDS.) When the dark field
illumination system 400 is actuated, light from the ring light
illuminates the package 210. Light impinging, for example,
the metallic leads of the package 210 and any slivers or burrs
cause at least some of the light to scatter in the direction
of the filter and beam splitter 220. This light is
transmitted through the filter and beam splitter 220 to the
lens 230, onto the CCD 240. The CCD 240 and the frame grabber
250 provide a captured image of the device package 210 to the

processor 260 for processing.

In one embodiment, the dark field illumination system 400 and
the light source 200 may be operated sequentially. In
particular, one image of a first area.of the package 210 may
be captured using the dark field illumination system 400, and
a8 second image of the first area of the package 210 may be

captured using the light source 200. Each of the two images




WO 01/69206 PCTIUSO /07331 6 10 SEP 2004 can then be processed and defects
detected. The image captured wusing the dark field illum nation syst em]ggp 2004
S

coul d bgyoRigegesed for netallic defects, while the inmage ured u
the |ight source 200 coul d be procesged for the non-net alli’ﬁ?@%qlimﬁlescent

defects. In another enbodinent, the dark field illum nation system 400 and

the |i gl JRYS ' ously.. That is, both the
dark fi elr_}d%ﬁ%ﬁ%@n% on s%?t %%1%40 &%}g&ﬁ%&?ggﬁé, SOUF c&™388 hapthaed
act uat 8¢ isigmiheadagiks Ifyi.e laind 1d usiimg i omegest @f 400 aceal of béhe devi ce

packag (o] [ L lnthis i oth netallic defects_ and
fluore gé%%srg%)gn&%ﬁgt &%l iagﬁggf SEEEShoin &r%e%i%%l%?aﬁ 2Bt RBHAsuaAPExanpl e
of an Ehegé igayst soedcas20g theldade gicidbddd BEMaiHOMSYShera #P0e As
shovvn,fige Iea%%tSQiO of . the package and netallic manufacturing: defects
501 ar & EPESPEY v PSEBFES Fig. 6 shows a third exanpl e enbodiment of the

present .invention in schematic form As illustrated, an optical system
602, and positioned _above an object to be

600 i s_ nount ﬁg on rﬂégﬁgtr% ) > 1
rreasur_%%l 3Beh"&s & BeRbluctl? Ry dielderdidsmdaetdoniandemaihge 210.
The chips tR¥ Sight HSurcOM @ n:ﬁQbeEhbBeE:B%e‘A’aE?{nuWEQ?léMHsC%.t hey, er e
fabricated or. they rrlgg be singulated and in carrier trays. i'mi 17ar y, the

sen cHuROF? debvs cdaphackirfed Heluminakienr syakemr 409. aTile theptliight syst em

500 Mayouded UBED hay KXY st s Phul PEne8REL Gl a5Y%SLeTE gy @teFi g. 2
or Fig._4, including, e.é[:;.,_ the illum nation portions and t hie i er and
beam & it étXeDRE La*rﬂj 16 qeCy 22 9T hel Gamey yo@0ebhagnede| ude, thas

exanpligage M MERGNANIS Be(Faic $NONA) £ 546 Fe 8Sed Dt L 8SEELRET ;i N U S.

Pat ent Eo 5,463,227 issued to Stern et al., expressly 1ncorporated herein
by refl&f&5EE VDS MiGHHAS t he optical system 600 to. .different. X-Y

posi tions above the device package

Fig. 5 shows an example-of an image captured using the dark
field illumination system 400. As shown, the leads 5060 of the
package and metallic manufacturing defects 501 are clearly -

visible.

Fig. & shows.a third example embodiment of the present
invention in schematic form. As illustrated, an optical
system 600 is mounted on a gantry 602, and positioned above an
object to be measured such as a semiconductor chip or
semiconductor device package 210. The chips may still be
contained within the wafer upon which they were fabricated or
they may be singulated and in carrier trays." Similarly, the
semiconductor device packages may be in carrier trays. The
optical system 500 may include, for example, one of the
optical systems shown in Fig. 2 or Fig. 4, including, e.q.,
the illumination portions and the filter and beam splitter
220, and the CCD 240. The gantry 602 may include, for
example, a motion mechanism (not shown) such as that described
in U.S. Patent No. 5,463,227 issued to Stern et al., expressly
incorporated herein by reference, for positioning the optical
system 600 to.different. X-Y positions above the device péckage-
210. The motion mechanism may be controlled by a computer 604
(which includes, for example, a microprocessor 604a, a memory

device 604b and a program storage device 604c) to



210. The notion nechanismmay be controlled by a conputer 604 (which

I ncl udes, for exanple, a mcroprocessor 604a, a nenory device 604b @gg ﬁt
devi ce 604c) to WO 01/69206 PCT/US01/07331 7 10 SEP ﬁ 2004

program
'ﬁbqﬁ@g‘gsition t he devi ce package 210 and the optPEHUS0K478%lem 600

aut omat i cal 0 C
(or a portion of the optical system ‘relative to each other for inmage

capture. . The position of the scanning axis is transmtted by the conputer

604 t o PIEOS @ldet Posiicd orp0BE1e (9 hee apt ekage | ¥B0 eabodi henbptrihg)opt i cal
e 210 is

syst emsg@Q.en A NS rShabb@RFIy e, chi r.devi ce ka
moved via a translati c_)nbt abl'e aucffg(r]rka}ﬁ1c%§¢iy(p%gn?f%tf?r@d ’E%,Ea'fg}’e ERanpl e,
conput ERCB0MheR ApFbémase semtedrductlte dend idei orpaskages s@ynReng

aut omahikgal iy apg i gl r sed usi this system e.g., by
aut omat i cal | y nnvirlﬁggg??%e?k’t %g%o%%?"?éﬁersyés[{%rﬁoorp Hfelectronics

t he- sefiP@ondiénonrs phtkonetiae emboddpemnans itdiee dovIRJ10Ts i JEagE €GPt Ur e.
600 are transmtted as an anal og

Dat d ti | t .
a CPéﬁ?fﬁg sp¥t$$ﬁﬁp L1L84 %Xé %g%? ?Hedﬁpéggsganggﬁ,%yqc%5605, whi ch

signal to the process ecironrc

i ncl udeaved oviaxantptan slditgi oml tsbyaabutpraeessony (:Q%'E%bu%ﬁiﬂaa' £ anal og
and 1 nput /out put

(DA Lonv er . ahal to digital (A/D) converters,
(1/0) anf%%’mr%%’?%a elro%% ks, eﬁ'é'i"{?ég 2hdSBréEesdustehedavdlasy dat a.
nal ysi s.

The. masiesssd mat dd authen tfienBy tied E@qﬁ@ﬁthﬂpthEoégésggrus%Pgdevice

The r I he anal ysis are reported 'to an operator on outpu
606. ‘Et?’éft %?iﬁgfsteté"'f Ied\fk'ha?’ty S Jt‘ﬁ%”pYo‘E%%%‘F%geth%m thageptdaptur ed

usi ng Stisd esx arpleachy siferheh@wnidbrids t e s THECkARIE aobERLned is first
thresggg(}ggrggt%ptzr}lg) That is, the intensity value at each XY

coor di hat erof the i MageCF s * @G &R 4SS a threshol d intensity value. If the

value is lower than the intensity value, the imge portion at

intensity
"0" for

exarpl o Eve v he g B EFF 9B ERY abiny sroAatATe transmitted | as
an analog signal to the process electronics 605. The process
electronics 605, which includes, for example, digital signal
processors (DSPs), digital to analog (D/A) converters, analog
to digital (A/D) converters, and input/output (I/0) and
communication links, receives and Processes the analog data.
The processed data is then transmitted to the computer 604 for
analysis. The results of the analysis are reported to an

operator on output device 606.

Fig. 7 is a flowchart showing the processing of an image
captured using the example system shown in Fig. 2. The image
obtained is first thresholdad (step 710). That is, the
intensity value at each X-Y coordinate of the image is
compared to a threshold intensity value. If the intensity
value is lower than the intensity value, the image portion at
that X-Y coordinate is designated "background," and may be set
to "0" for example. Everything else is potentiélly foreign

material, and may be set to "1v for example,

Next the image is scanned for clusters of "1"s, or bright
images (step 720).. The location for each cluster found is
identified (step 730), and reported (step 740). A package may
be rejected based on the number of clusters identified, for

example.




material, and may be set to "1" for exanple, Next the image is scanned for
clusters of "i"s, or bright imges (step 720).. The. location for ﬁﬁéﬁﬁdﬂ”

cluster jgs identified (step 730), and reported (s
may be ﬁe%??édc? based on the number gf clusters identlfléygjq-’lzsﬁr”}mékarrpl e.

WO 01/ 69206 8 PCT/USO /07331 10 SEP 004 Fig. 8 is a flowchﬁrt shovang zhe'
procegsi g gf 1an;i FPGS hggtgf,sd.- tem.shown in Fig

in partgllcul a% ?or pr%cesgl ng tﬁe dar %% tanfc}r gﬁrocesm ng the
i tage ERAEFRD VSiPg Vot hexamodigr ﬁYTslt@mdShpMnurmné‘tLgon syist em and the [ight

A Oh14F 9. £ & ) |a i S es as di scussed
Zgg\r/g@l n c(gjrl]}lec'tgl oﬁrvg{tﬁc {,@gﬁ? @h% ggk %1%&6 Eﬁggé QQJ (%%?\he -l eads of

the sBROSHRTDrt ]'tf"ev“l“%?eg?)a‘é%'@'érﬁﬁil Psbégv §FBI éheséarhefllmlge cis first

sear clidd unainat bl dteadisand nepar LigHt akoutbe bBBISE FEgSeR ched for an
edge of a first lead (step 820). Once the edge of the flrst | ead is found,

the remaining |eads are |ocated using pre-stored device package
speci Theatimags dhtrinedamd e i(xedept BBE3hoWidd ois t BtsHis bl absaé i the

[ ed b ear chi for clusters
:jg?gr msﬁﬁﬁg g(%% 2‘25#’8?‘% es?§e(&‘z‘*rr‘zwt))rélln(§ the' | tre}g R YRy Subs . ifjl""‘il*ﬂvn‘:}s‘éfbr| ght
ar east hayserdicenductor drarisiee ,pacrimm-wﬁllrré:tealvmjﬁﬂ&z,t sse Ucte asmsdgé ver s,

and i f@gesret Ebu%ﬁéee%r RQR IR aiéh ds forkﬁ# %Jfﬁcﬁ_{ 2 naﬁ Otn{‘g yé,'?gfr:;

source 200 was ysed in dition of_ the dar
These‘%r%%@rcgﬁa ﬂEnaBeeFQBoF’tfecF sy dsad  iatiare 8209 pr g thwent i on
has fesie paft thel Aityt shewd aadfcﬂﬁﬁi:,r iehied reinfall ielen@yss tarreferred

d in the art
Chat VAros SERER peeiaeihiy, Qv IR RRrR3e, Yretiaas A n 404 hout
depaPPiamP¥e ohfterR &30} it Ahl efopheobripbti avensi dn. ther imageman it is
poSSithlet e UBScatibd MRS CAPLYI 8ede¥hERgOEBE! clusters and

determining X-Y coordinates), ignoring the leads {step 840).

"These bright areas may include, for example, images of metal

defects such as slivers, and images of fluorescent, non-

metallic foreign material (if the light source 200 was used in

addition of the dark field illumination system). These areas

can then be reported (step 850).

While the present invention has been particularly shown and
described with reference to preferred embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention. For
example, it is possible to use an image capture device other
than a CCD camera. For example, any type of light sensitive
device including, for example, photo sensitive diodes or diode
arrays may be used. Also, with respect to the light sources
described herein, light at wavelengths other than those
described above may be used depending on, for example, the
wavelength necessary. for fluorescence excitation or the type

of filter arrangement used.



than a CCD canera- For exanple, any type of light sensitive device

I ncl udi ng, for exanple, photo sensitive diodes or diode arrays my be

used. Also, with respect to the |light sources described herein, I|ghﬂS£PZM4
wavel engt hs other than those described above may be used dependlng on, for

exanple, the wavelength necessary. fog fluorescence excitation or the type
of filter arrangenent used. 10 S EP 2004 9 WHAT IS CLAIMED I S: 1. A system

for imagi ng an object, conprising: a light source for illumnating the
object with excitation light, the excitation light fromthe |light source
having a first wavelength; a dark field illum nation systemfor

iI1um nat BR3T IHeClopingn wgt h |ight having a third wavel ength; an inage

capturing deV|ce a filter device which is transm ssive for fluorescent
| i ght enltted fore| n matter on the object and for light at the third
wavel engt h- r et t%%%lﬂ?aﬁﬂﬁgeéﬂ obliectl uormmcintng i ght being at a

second mavelengtrldhﬁﬂg&membu&ﬁgnwbge1ﬁ35§5n¥%ﬁggeyggIL the i hter device
further beingJ 6%e1 i r'st. wavel ength reflected

a
by the object, e i rage ?F Eﬁ@%FgEIﬁ%S}%ﬁﬁﬁu§T°Fbt@&pt&Bétan i mge
of at | east e?ﬁHﬂQH @ﬁ“@hsthefebpecwaaﬁﬂeb@ehforelgn matter an the object

usi ng light transmat tagxt Bseughilhenihkt €5 fﬁ?ﬂ €3N Lacessor
actuating the IlghL source1 d T %ﬁ gﬁ?ngtﬁgﬁlgﬁsfgﬁ1to

n
i1lumnate theé objeafcﬁnFﬁtg gé9£§cP?ﬁin%wquﬁﬁﬁ§ rrgmierathi ght source and
light from the dark firabd ¢hbunrimdidevideul t aneously. 2. The system

according to clalnhlfimesfea@vlégh&hiéﬂtfﬁ :é&%%hﬁgaisf'§0ts light at the

first wavel ength awa 0 mage .capturin
g&uoresXen H}ght emittéb by forelgn matter on the obj.ct

and for light at the third wavelength reflected by the
object, the fluorescent light being at & second
wavelength different from the first wavelength, the
filter device further being reflective for light having
the first wavelength reflected by the object, the image
capturing device positioned to.capture an image of at
least a portion of the object and the foreign mattexr an
the object using light tranemitted through the filter
davice; andg

a proceasor actuating the light soufce and the dark
field illumination system to illuminate the object with
the excitation light from the light source and light from
the dark field illumination simultanecusly.

2. The pystem according to claim 1, wherein light filter
device reflects light at the first wavelength away from the
image capturing device.

3. The system according to claim 1, wherein the excitarion

light from the light source is an ultra-violet light.

4. The system according to claim 1, wherein the filter device
includes a long pass filter.
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3. The system according to claim1l, wherein the excitation light fromthe
| ight source is an ultra-violet light. 4. The system according to claim1,
wherein the filter device includes a long pass filter. 10 SEP 2004 1 JOSEP. 2004
The system according to claim1l, wherein the filter devic is for
positioning between the object and th 0imatge capturing device. 6. The
system according to claim1l, wherein the second wavelength is |onger than
the first wavelength. 7. The system according to claim1, wherein the dark
field illumnation systemincludes red LEDs. B. The system according to
claim1l1, further conprising: a positioning device for automatically
positioni fg APel 843FeWnaceerding tive cdbjiect, eheréisn wie |LoBled q@dfdi On of
the i mage isagbur pogiteshiRg b GediPSiHal QR p ing the i e of the
at |east {agspgrtion of the object and ?’Hggrtzo?’g‘?gén#rraﬂ 1" Ot R HE 0 ect .
9. A system flor | magi ng an object, conprising: a light source for
illumnating the object with excitation light, the excitation [ight from

the |ight s.S0The esYawhm Oa Sdaddy’ ot h; dark field illum nation
system fop, L} uni g?jyngjc t he Ctolblﬁ‘tectkga\\/évlgtL%mI {lgh?ﬁﬁzé%il J% P %avel engt h:
an i mage Capturifng: devitPoSF iane thaefirat (wavekanative for fl uorescent
light emtted by foreign matter on the object having a second wavel ength
which is diffekedyd d LSt ‘ engt h ,and [for _|ight having the
t hird mvﬂﬂﬂ@fh r‘.’eftlmggt eck(}%g&iin?hég’g%]f%% %'anwd"’rrgfll"eﬂ"?v il fl‘f’@;at havi ng
the first' wWavelength Sahestiagisges needjBRa., the i mage capturing device
positioned to capture an imge of at |least a portion of the object and the

forei gn el t emeiiydien Wi UG 09 LA L7 HITHLLd L hL pugh the filter
' a positioning device for automatically poeitioning
at least one of: i) the object, and ii) at least a
portion of the image capturing device, to a position for
captuxing the image of the at least the portion of the

object and the foreign matter on the object.

5. A system for imaging an object, comprising:

a light source for illuminating the cbject with
excitation light, the axcitation light from the light
source having a firat wavelength;

a8 dark field illumination system for illuminating
the object with light having a third wavelength;

an image capturing device; '

a filter device tranemipeive for flyorescent light
emitted by foreign matter on the ocbjeact having a second
wavelength which is different than the firet wavelength
and for light having the third wavelength reflected by
the object, and reflective for light having the first
wavelength reflected by the object, the image capturing
device positioned to capture an image of at least a
portion of the object and the foreign matter on the
object umsing light transmicted through the filter device;

a precessor automatically actuatipng the light source
and the dark field illumination system sequentially to
illuminate the object.




a processor automatically actuating the Iight source and the dark field
I1lum nation systemsequentially to illumnate the object. 10 SEP ZPB%E%%M‘
10. The system according to claim9, wherein the second wavel ength

| onger than the first wavel ength. 11. The system according to claim9,
wherein the light from the light sourge is an ultra-violet light. 12. The
system according to claim9, wherein the filter device is positioned

bet ween the object and the image capturing device, and being positioned to
reflect light at the first wavelength reflected by the object away from
the image capturing device, and to transmt fluorescent |light emtted
fromthe fd?ei gihetsteroncrhedohy eod dlnith® i G CAPEHUEI BEcodgVi ce. 13.

The syst envieEXridivid ils0 16habM gl £ e devi.ce is a long pass filter.
14. The system accordi ng tg cl g‘?am 9, Efeur r%elr “ER3FP8FRy: a positioning

device for automatically positioning one of i) the object, and ii) at
| east a pork- ofhsf syseemi magerdaps we davinc®, WhezePASELEO iéﬂ# £agh uring

the imgaend Mimeaboligast 1Lhs, .on.of the.opject and the orelgn
matter on the obj ect.o 15. An ingge%ﬁ g'r%‘)s}f/%t gﬁhc-'F r sem conductor chip or

sem conduct or devi ce packages, conprising; a light source for illumnating

a seni conddct oThehspsteom serBaIMYILOLLdeN 6€ PRELKAHS Wid i'he%ceirt ation

light, thevw¥el 3t L0Rii] fromthe |ight, K source _having a f1rst
wavel ength; an i rrag% cap%%dnﬁ"' é'\?f(':'e;tl"ﬁ PPITET RYithe timaasi ssive for

li ght haviCAG 4% 88O S cinsh e nghbesi t sonied f s entf edan Ml iatStthe

vwavel engt #irahdwaeklengty erdfedtie@Nbyhend Nah & fAday £ M0Y §h&Lhilget M€

l'i ght haVbQBtLp§n§e&é“%Lé%”Qﬁd?@%iQrgggﬂgt fluorescent light emitted
from the foreign matter on the object to the image captuxing
device,

13. The system according to claim 9. wherain the device is a
long pams filter.

14. The system according to claim 9, further comprising:

2 positioning device for automatically pomitioning
one of 1) the object, and ii) at least a portion of the
image capture device, to a position for capturing the
image of the at least the portion of the object and the
foreign matter on the ocbiect.

15. An inepection system for semiconductor chip or
semiconductor device Packages, comprising:

a light source for illuminating a semiconductor chip
or semiconductor device package with excitatian light,
the excitation light from the light source having a first
wavelength;

an image capturing device;

a filter device transmissive for light having a
second wavelength which is different than the first
wavelength, and reflective for light having the firgt
wavelength, the light having the second wavelength being
emitted from foreign non-metallic matter on the

semiconductor chip or semiconductor device package, the




emtted fromforeign non-netallic matter on the sem conductor chip or

sem conduct or devi ce package, the 10 SEP 2004 12 inage capturing deﬁgﬁgﬁp 004
positioned to capture an inmage of at |east a portion of the sem co oz
chip or sem conductor device package and the foreign non-netallic matter
using sight transmtted through the fi{ er-device; and a processor
configured to scan the imge for defect's including the foreign
non-netallic nmatter on the sem conductor chip or sem conductor device
package. 16. The inspection system according to claim15, further
conprising: a dark field illumnation systemproviding dark field

i |l umi nation ofimebe sept el cler digdlk i of@l e9NANEE 9L dGYI 58 eacl§age.
1'7. The inspeetiangys;g?ggé?oﬁngwg n, %he.daré field 171 unmnad% system
includes a ring I&ght. 1S, T e.lnspeéﬁloﬁm§§§P RSB TP 0 cl ai m 16,
wherein the da3PRIFPRAUCTIT Havics ®rcdpsecaninthedter@idh fHabieraldic The

I nspecti on systattercwsihad ightCltaiameh3c LI § ¢Sl 40O rLocessor
control l'ing thguhi ght source and the dark fiEf%r?ﬁﬁgﬁgr§;#€%¥'?ﬁgégﬂf 20.
The inspection systemaccording to claim19, wherein the processor in
configured to actud? PIRRARSCFe cPP§hgusedr te aruh e sGade tod! defects

i1 lum nation sisthmitigntiied T e$b¥- ndh-md$1 1 Qﬁ&&hgno§y§%enlaccording to
claim 19, mherggéﬁéﬁga JuLgcessar is copfigured to aqtuaPe Re i ght source
and the dark field I11um nattBnCEyRtRITLEHRNRY AeMjiceepackeget o one

another. 22. The inspection systemaccording to claim15, further
conpri si ny§. 10rHeERNMR4tion syatem according to claim 15, further
comprising:
a dark field illumination system providing dark
field illumination of the semiconducter chip or
aewiconductor device package.

17. The inspection system 16, wherein the dark field
illumination aystem includees a ring light.

18. The inspection system according to claim 16, wherein the
dark field illumination systam includee a diffuser,

15. The inapection Bystem according to claim 15, further
comprising:

a4 processor contreolling the light msource and the
dark field fllumination system.

20. The inspection aystem according to claim 19, wherein the
proceasor is configured to actuyate both the light source and
the dark field illumination aystem simuyltaneocusly.

21. The inspection pystem according to claim 19, wherein the
processor is configured to actuate the light pource and the

dark field illumination Ayatem sequentially relative to onm
another.

22. The inspection fyetem according to claim 15, further
comprising; |




13 a positioning device noving the sem conductor chip or the sem conductor
devi ce package to a position for the illumnation. 23. The inspectifﬁ
system according to claim15, further conprising: a positioning dev SEP 1004
noving at |least a portion of the inage capture systemrelative to the

devi ce package to a position for captgging the i mage of the device

package. 24. A nmethod of inspecting a Sem conductor chip or sem conductor
devi ce package, conprising: illumnating a sem conductor chip or

sem conductor device package with an excitation light, the excitation

light at a first wavelength fromthe |ight source having a first

wavel engt h; transniEtPngitiqwimgoﬁmaidd(HHM&%@*Eh&dséﬁfﬁEﬁéﬁéﬂé¥1ﬁ?ﬂ?
t 0 An

non-netal | i ¢ ngfet OBe | age at .a second wave]en
i mage capturinﬁéggefcg;ﬁg?$ﬁgg%éé?f§¥§1é%wﬁafgéﬁﬁdt?r?nﬁ??ﬁ?%ﬂﬂﬁ n&bct or

chip or sem co BPEPAHLeR ce package at the first wavelength away fromthe
I mge capturing device; [and] capturing a first imge of the sem conductor
chip or sam ceRdug A a usi,ng the fJuorescent light; and
i dentifying a gr eseﬁ%%ﬁ'ﬁ%ﬁ‘%&g %%cr?gﬁ3ﬂ€t g?l? inddref Ut here
seniconduf%@?r fitP?or seni conductor device package using the first inage.
25. A net hod of ins;myﬁdﬂﬂ;dhi&gnhaoaggcﬁgoiggi5*(ybaaiegigggggg orfdevice,

| sem conguctor = aevice

conprising: il ' | em conductor,. chjp or

package with aﬁﬂglgﬁ%g?%gﬁtﬁfﬁh??’gﬁg EXLRELYG 5P thegRevAceapackage

wavel engt h frobf thPIaifiensserceahtivriny the i imsigenwafekRagabyid® SEP 2004
package.

24. A method of inspecting a semiconductor chip or
semiconductor device package, comprising:

illuminating a semiconductor chip or semiconductor
device package with an excitation light, the excitation
light at a first wavelength from the light socurce having
a firet wavelength;

transmitting fluorescent light emitted from foreign
non-metallic matter on the device Package at a second
wavelength to an image capturing device;

Qirecting light reflected from the semiconductor
chip or semiconductor device package at the first
wavelength away from the image capturing device; [and]

capturing a first image of the semiconductor chip or
semiconductor device package using the fluorescent light;
anad

identifying a presence of the foreign non-metallic
matter on the semiconductor chip or semiconductor device
package ueing the first image.

25. A method of inspecting a semiconductor chip or
gemiconductor device, comprising:

illuminating a semiconductor chip or semiconductor
device package with an excitation light, the excitation
light at a firat wavelength from the light source having
a firet wavelength;




i e

14 transmtting fluorescent light emtted fromforeign nmatter on the
devi ce package at a second wavel ength to or image capturing device;
directing light reflected fromthe sem conductor chip or sem conduct $SEP 2004
devi ce package at the first wavelength away fromthe image capturing
device; capturing a first inmage of the foreign, matter on the

sem conduct or chip or sem conductor device package using the fluorescent
light; illumnating the sem conductor chip or sem conductor device package
with a light having a third wavelength different fromthe first

wavel ength; transmtting light reflected fromthe sem conductor chip or
seni conduct or devi cCergnRItfcing filverehredt Woorel anghitekio firlem iraRggggapt ure
devi ce; and capatitéNom L HYud iidERGe R h ) r_,chi r

sem conduct or ﬂﬁg/iacecgatckaig‘e si nggt heg?iégﬁ% Sarere%ﬁ%%c%%&t’gflreg‘?ﬁht ﬁg ar

sem conductor C |:‘b of Beh G FEXEEF  devi ce package at the third

wavel ength. 26. A rirestiol ligpectrafijeat 6@ nfemadhet @emsBbAdGELor

sem conduct or &M Gy SemiRonIuRY o BLYILOAL LgQnguctor chip or
semi conduct or __devi ce package wi th an g%li Aaét](lgg% ?‘?g}%f" ??‘lﬁ"éxci tation
light at a firfiVSERREEhGPRY! f5RMt HBe| iTaRe SARtasingvmyice: fir st

wavel engt h; transnicaptmginguer éseent ihidghtoe vkt gdrbhs oM hRk€:HNon B4 €7 ON

t he sem conduGdepiceihaRhcebrS ek £o0Rdu - i ackage at, a second
wavel ength to n image capt Sg}lggage%@e;oq%&cr%ggt ?ﬁglf?qﬁ?"’f'e?f SAHE from

the sem condud?®r TI¥RFEE6P Pt eti®Bhduct or device package at the first
wavel ength away frddluhénamige chetasnRerdietee; chaPt o i Sk fcdidide drmage of
Ito he 1 greehgpngﬁiéﬁrceoe..uzsgassmﬁ%‘dfﬂh% HaliRgCh RIS AN Qigedevi ce
different from the first wavelength:

tranamitting light reflected from the semiconductor
chip or semiconductor device package at the third
wavelength to the image capture device; and

capturing a second image of the semiconductor chip
or semiconductor device package using the light reflected
frxom the semiconductor chip or semiconductor devicas
package at the third wavelength,

26. A method of inspecting a semiconductor ship or
semiconductor device, comprising:
illuminating a semiconductor chip or semiconductor
device package with an excitation light, the excitation
light at a firs; wavelength from the light source having
a firer wavelength;
tranemitting fluorescent light emitted from foraign
matter on the esemiconductor chip or semiconductor device
package at a second wavelength to an image capturing
device;
directing light reflected from the semicenductor
chip or eemiconductor device package at the firet
wavelength away from the image capturing device;
capturing a first image of the foreign matter on the

semiconductor chip or semiconductor device package using
the fluorescent light;



the fluorescent |ight; 10SEP2004 15 simnultaneously with the step of
i1lumnating the sem conductor chip or sem conductor device package @AEP
the light source, illumnating the sem conductor chip or seniconducl SEP 2004
devi ce package with a light having a third wavelength different fromthe
first wavel ength; and transmtting ligfnt reflected fromthe sem conductor
chip or sem conductor device package at the third wavelength to the inage
capture device; wherein the first image is captured using the |ight
reflected fromthe device package at the third wavelength. 27. The met hod
according to claim 24, further conprising: automatically positioning the
sem conduct or chi p SrMEARPRBMERN ofi tdetibee spapkafiei I bumiruer idd WHenat i on 28.

A method of | mEgMigoaRuobpECEhil G IHeiiRBnaaE OFBELSALL né,sﬂcqagp{ Qkied one
ge C uring

of: i) the obj @fla L J t least .a_portion of an i

device, in a ?:Br stﬂlgggi H’%ﬂ&l Iﬁqﬁﬁnﬁgfgﬁﬂgtﬁ@’ offetionguIt ek hix ean
light, the exEFP'&FPBﬂ“FF%td%ﬂm@a&khgest:im)avae|Jerq;-tm;hdwia@sm' ethiiRg
fluorescent |ighvezehgtRddfrrupeRr ¢rghn tﬂ@tgfgsgnthg%e b§Ct Jat; @ second
wavel ength to the igﬁggnéggguring gevi e; directin i ght ‘refTected from
the object at the first vavdieddERtafBi ¢5i0tA throm %ﬁgeseaﬁmnﬁngtuvi ce;
capturing a fiFRiP| HRgremicaniductoredgmicatparkaye e tolj @Riirdsi Ng t he

fl uorescent Iighﬁeléﬁéﬂﬂﬁt&akmggihgﬁeogg§¥uréM4%;f%J_ight having a third
wavel engt h differen efI[.Bonr} tt?le firsi wavelength;, “transmtting light
reflected fromthe O}bj S 5P hETPRI PRIV SAEEMTES vRénEnhbe tighture

devi ce; capt UFThleerasedamm thagdevice hmobjeechtushagrhiea

wavelength.

27. The method according to claim 24, further comprising:
autocmarically positioning the memiconductor chip or
semiconductor device package for the illumination.

28. A method of imaging an object, compriwming:

automatically positioning one of: i) the object, and
ii) at least a portion of an image capturing device, in a
first pomition;

illuminating the object with excitation light, the
excitation lighr baving a first wavelength;

transmitting fluorescent light emitted from foreign
matter on the object at a second wavelength to the image
capturing device;

directing ligkt reflected from the object at the
first wavelength away from the image capturing device;

capturing a first image of the foreign matter on the
object using the fluorescent light;

illuminating the object with a light having a third
wavelength different from the first wavelength;

transmitting light reflected from the ohject at the
third wavelength to the image capturé device;

capturing a second image of the object using the

light reflected from the object at the third wavelength;
and




light reflected fromthe object at the third wavel ength; and 10 SEP 2004
15a repositioning the one of the object and the at | eak portion of H{B%P 2004
i mage capturing device, the repositioning occurring only after both

first image and the second image are captured. 29. A nethod of inmaging an
object, conprising; a) illumnating a? %)bj ect with an excitation |ight
having a first wavel ength; b) transm % ng fluorescent light emtted from
foreign non-netallic natter on the object at a second wavelength to an

i mage capturing device; c¢) sinultaneously with step a), illumnating the
object with light at a third wavel ength using a dark field illum nation
system d) transm t tTHRPAIGIRPIPET Fhet ede byt thes ailjjecis ahdt BRe 3ECDEG

wavel ength to t¥rrtiimageicapieUinigedeybOeri [Jseht i light reflected from
the object at tdeouddiy D\p@{,e%@g?trhbc{ y f’?%n?ut h‘%%'nggg égﬁ B FhEP Wi ce;
f) capturing a first' image’ ol at:|earht fdriftorimdget pedobhecsesond t he

f orei gn non- met’31A9% &T& C@PtBRe€he object using the fluorescent |ight and
the light reflected at the second wavel ength. 3D. The nmethod according to
claim29, fqurt rigi ng. . automatically positioning One O : i) the

obj ect , andsui i ;}Pgnteﬁ':?.g% §a1g%?%’l‘%rf"bf"tqjﬁt?"i'rrﬁ’ﬁ@l"éaﬂ%we device, to a first
position so that th@!fitivmimayiagran bbjeapt wieH. ans lesxditea St apgagcor di ng
to claiml, whémeingtlefipéeivivel®gks; | R non-netallic. 32. The 'system
according to claimpgjl, wherein the ﬁrocessor in configured to scan the

i mage for defects inclGd g tid % SLUPTREAARE o} IGht tamitaigbdrom33. The

syst em accor di §§¥249% | BemEtaiidcematt he 608r ehglobject at a second

wavelength to an image capturing device;

€) simultanecusly with step a), illuminating the
object with light at a third wavelength using a dark
field illumination system;

d) tramsmitting light reflected by the object at tha
second wavelength ro the image capturing device;

¢) directing light reflected from the cbjact at the
first wavelength away from the image capturing devicae;

£} capturing a first image of ar least a portion of
the object and the foreign non-metallic matter on the
object uping the fluorescent light and the light
reflected at the mecond wavelength.

3D0. The method according to claim 29, further comprising:

dutomatically positioning one of: i} the object, and
ii) at least a portion of the image capture device, to a
first position so that the first image may be captured.

31. The system according to claim 1, wherein the foreign
matter is non-metallic.

32. The syatemp according to claim 31, whereipn the pProcegsor

is configured to scan the image for defecran including the
foreign matter on the cbhbject.

33. The system according to claim 5, wherein the foreign |
mactter is non-metallic.




R

matter is non-metallic. 10 SEP 2004 15b 34. The system according to claim
32, wherein the is processor configured to scan the image for defects
including the foreign matter on the object. 35. The system accordi ng0$&P 2004
claim15, wherein the filter device in positioned to reflect [ight at the
first wavelength reflected by the seg% onduct or chip or sem conduct or

devi ce package away fromthe i nmage c uring device, and to transmt

light at the second wavel ength emtted by the foreign matter to the inage

capturing device. 36. The system according to 16, wherein the dark field

i I'lum nation systemillum nates the sem conductor chip or sem conductor

devi ce package Thet BybEgint aatondifg rth EMEIERGE N iwhe 206 WK %1 the filter
th reI

devi ce i s prcewEorScuaE Qlirdd o0t t.hi rd veIe ected by the
seni conductt or .chip or sg{‘nrcé(i)nduc'@fa‘%)mrr¥ g:ew c@'aﬁ&

Accordi ng 5 &PAi ﬁ??sm’ﬁh%¥e?% thee dlshesitgn naiter |s non- netalllc t he
nmet hod further conprising: identifying a presence of the foreign

non- et al l3sC  FREt g t ct .usi the first ina 38. The net hod
according o cla|n155 EwWégééﬁgéaﬁatfbrggdW 1ﬁat?§?r?*PE¥h? fdd&eri ¢, the
met hod fuFfHéF’cbﬁpP?%??&?“QQkﬁﬁ|ﬁ§ﬁlﬁgta19955encethi fitratf datadengrh
non- net al Fe€leaned ey arhe hasmltictiductsicNBniBeot | i ddilStor device
package away from the image capturing device, and to transmit

light at the second wavelength emitted by the foreign matter
to the image capturing device.

36. The system according to 16, wherein the dark field
illumination system illuminates the eemiconductor chip or
semiconductor device package with light at a thirq wavelength,
and wherein the filter device ip transmigsive for light at the

third wavelength reflected by the semiconductor chip or
semiconductor device package.

37. The method according to claim 28, wherein the foreign
matter is non-metallic, the method further comprising:
identifying a presence of the foreign non-metallic
matter on the object using the first image,

38. The method according to claim 29, wherein the foreign
matter is non-metallic, the method further compriaing:
identifying a presence of the foreign non-metallic
matter on the object using the firsr image .



