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1 SYSTEM AND METHOD FOR INSPECTION OF SEMICONDUCTOR
PACKAGES Field of Invention 5 The present invention relates generally
to a system and method for optically .inspecting the surfaces of articles for
defects. More specifically, the presen]t invention relates to a system and

MegT ERn AN WIETTP{ SEHESIRANSP ERACHINES FISEENYSION DT TOR

method of the present invention enables simultaneous inspection of
multiple surfaces of the semic&ﬁ%ﬁ&@f%ékages. 10 Background Quality
control of manufactured semiconductor packages or devices is an
increasingly .important and costly aspect of the manufacturing process of
Figld QEIREHIRRor packages. Semiconductor packages such as Quad

T@aﬁm%hesmgmﬁfggﬁg%@wrwsa(Bﬁé\émnddd/aﬁmwekﬂﬁrpticany
. Scale Packagin P) packages generally require stringent quality
'”WH%%&%@%@%@E%BF&?&We &S idﬁ‘ﬁ’é%%ﬁ&'fé‘iﬂ!%t.th@@@é?m'”Ve”“O”
reReiecdarsyberpinadtaictater o it e Ao by seraRReiiaolop fradKares Tie system

semi%)éguctohgacka%es_enables a mH nufactunier to eliminate or co rectI i)
and,, Bethor At 1R rBreSHt LGN HIoAERELRIBH! BRAoUS IRSRESHAD 88, Multiple
supRcka gttt docteasitlagesemphasis on and requirement for

greater precision and quality of semiconductor packages, quality

ing&?ctio of surfaces of semiconductor packages is becoming an
HEEISYly important step in the overall manufacturing process of

Qssiyasyntatiof npackagarese@mmconthigiatkagekagas\acestiganalygreasingly
) inspectedf rﬁrasence ofgﬁrf ce defects such as intern chavities.andd N
'Wﬂgééﬂ‘fa&@@g& &Y BestioN. e geany ,ngm&ov{aa%%arc’%é Ragdligpgauctor

pagkagalIgansosaiectdorpdekagtinguitiestimtb cadtoNopiteld coQra) Al Grid
and tip alignm terminals, Furthermore, semi dﬁ':\% r packages can
A A b NAIECEAE) M A AR L AAGRGRAGES Generaly
requdeusadtigeetst daliay ctnato®d anre anisdsoefbee sepiicoiRttimidb packnggsort.
surface. Typical eacliggfa ottom or top surface, and side sugfaces of
ol R R R e et i i
seaMpartiuctor packages enables a manufacturer to eliminate or correct such defects
before the distribution and export of the semiconductor packages. With the increasing
emphasis on and requirement for greater precision and quality of semiconductor
packages, quality inspection of surfaces of semiconductor packages is becoming an
increasingly important step in the overall manufacturing process of semiconductor

packages.

Semiconductor packages are typically inspected for presence of surface defects such
as internal cavities and inaccurate pattern formation. In addition, semiconductor
packages are generally inspected for detecting defects to location, pitch, co-planarity
and tip alignment of terminals. Furthermore, semiconductor packages can be
inspected for missing or mis-located characters in marks or manufacturers’ details that
are printed on the semiconductor packages’ surface. Typically, each of a bottom or
top surface, and side surfaces of semiconductor packages needs to be inspected prior
to distribution and export.

There are several known systems and methods for the inspection of semiconductor
packages. Photographic devices such as charge-coupled device (CCD) cameras are
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There are several known systems and methods for the inspection of
semiconductor packages. Photographic devices such as charge-coupled
device (CCD) cameras are 2 predor%inantly used for image capture
during the inspection of semiconductdr packages. A typical system and

predeinday thedaspectiamed sepicrndueag Pdekaggectitizes aamgihductor
camera arrangement to inspect the bottom or top surface and the side

PagkAdfSe £ RIARASEIATIAN SRNRY, T REsINSREFHOR; Af RERA AR Ctor packages

uttiFad e MmeIRt dxiieallyrRangskiéntinodinssheteneiRSROATION ttRslvtien &d the side
reduced defect detection due to a large combined inspection area of the

SUB3fEhe SIS SoRAY<! I RyRtFe IGitS R tiae BglRcaReer g A ARARSREN Ty Ically

re&leb MrEOrsdtivatiarg peeidiagesnaioniy thelsieglecfarmaseisanafRMent large
typically need to be disEI ced or positioned during inspection. The

|
OB BIE ARRBRS AT AEER: AL AGHANB AL E G TRRSpigrHEs I ARG e shcfages
Incalaratan I%@saﬁﬁlcﬁd}gmﬁ%&fdhﬁ%bgs&@g%tﬁg@lﬁgtgath@ sRiRMd@fera
Inspection of semiconductor packages | escriped i patent )
AR VRIGALMBED SO2 B SHOIRSER 30K BRERIR Ll 1B, dppigation. The
disysmaervpireRrmulipiaineividuahgninspes wat densrafyoesnns pigelisration
bert et al.'s system divides reflected light from the semiconductor
an ﬂaﬁ&%ﬁ@@%&ﬁ% high and low magnification paths for capturing

of high and low magnification images of the semiconductor package by a
Ahigieandilevsysranifigaiigpectiote i waeshetyor Tackaydsnaansteaiéanin US
image is used for identifying an_area of interest, which is then further ,
PR AR U P2 AP A e e, HiRegbl
sybtemsysigiriset bt ahdivpicalhiocupiasdal igniicasdranslitdrof fSpaee. et

In addition, .20 Ebert et al m involves .individual ement of the

' |
o R AR e st DT B0 (IR FAELILY CBRKCRR A AR peparate
higmmammmmmdﬁmpamh;@rm;mm@m Hﬁ@?féh mﬂr‘rilagnifica];[ion images
ification i t y the tem o ertetal. are ofan .
Of ] SR L BB B A A O oy BRI IR CAPE  FrREr ey
TRdFopareadliffcatidddndgd BssdfbtSdeatifipirapmiasdiofioteliesttiomidSis then
04/0263834, 25 Al, both of A tetal., d ib thod
Fo R P o R e A R SRk P e R the
syammqﬁpab@tusmmymoglqr atoefiesta ttigniﬁsmacummfttbe spadecks afdition,
e R bR TG 5 3
which can be both resource consuming and accuracy compromising. Furthermore,
both the high and low magnification images captured by the system of Ebert et al. are

of an identical image (albeit of differing resolutions) of the same area of interest.

US patent US 6,952, 491 B2 and US patent application publication US 2004/0263834
Al, both of Alumot et al., describe a method and apparatus for inspecting surfaces of
semiconductor devices. The method and apparatus of Alumot et al. effects the
inspection of the surfaces of semiconductor devices in two phases. In a first phase, a
surface of the semiconductor device is inspected at a relatively high speed and a
relatively low spatial resolution. In a second phase, selected locations of the surface of
the semiconductor device are then inspected at a relatively high spatial resolution.
Information gathered during the first phase and the second phase is analysed by an
external processor or controller. Comparisons are made between images obtained by
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relatively low spatial resolution. In a second phase, selected locations of
the surface of 30 the semiconductor device are then inspected at a
relatively high spatial resolution. Information gathered during the first
phase and the second phase is analysed by an external processor or

thEYSOHAE SRBIPHRASS A6 PeRGEnBETHRRRIMGTeRBAIRINGdRYIch b dinghce

and second phase and reference images for enabling detection of surface
defraisqa His S SIMLSII HRY Brevice. However, the two-phase method of

inspection disclosed by Alumot et al. is considerably time and resource

HeRBSHMIRER: hadshte:. therdetestion PeetibiAcgisblsiRiecty PARIMBIOkEtal. is
al.'s method and apparatus requires the comparison between the image

g
COBBIdAFRRIYA M &P 4P EPHIES RGB! B s E3HE Pa B e USRI Ay Suirface
deRRECHYaIg ARGt e SansuBINgdAPhRIMOrE iresanpaEHINa AUH Mmaihas the

. of Alumot et al. onl%allows for inspection of one surface of the

IMagniOtHRdoRaeVI0E. 1{Ereaphal R oPARIRISE Rt HRta B RRpFigELficantly

infobiiipie aampeaeois@nihis BukRRtRiGAEYtAS AppkdatlvciedsrdRiBesEAlumot et
d for installation of the apparatus of Alumot et al, typjcally rgsu_lts in

neede
a'1'n%?gééélﬂ)%qﬁﬂre&‘ﬁi?ﬁﬁﬁ?ﬂcﬁfriﬁﬂearsé'éf%‘f?d Uhtifeceyironoeley device. The
amwﬁwf@@w#mm sés.al hasefeoen i edl h&lﬁ@éﬁé&ﬂiﬁtpgnbfm@ WS@E@B&?ﬁially
In the art that Improvements to systems an thods for inspection o
oul 5 R AER RSB WRRHRISTARY 16 ARPBAKE <D ot 2.
typiethpddailinsperitpsnsdosesyidentveionfaeckagearshewd altonatelyhighensed
and multiple resolutions of image capture for defect detection or quality

LWL gl?Péﬁdition, the improved system should preferably be
space-efficient. Summary In accordance with a first aspect of the present

THerefotiont mnreﬁsa@p@a@m e&m W;@‘ﬁpg‘d"}?ﬂ)wm@‘?@ﬂﬁ@a@“ﬁf*{@wﬁd@‘@ to
comprising a retriecior .assem conriqure or recejving i eflecte
SR PRSI LS TRET o B et R UL R Baliren An
inip&ﬁieﬂrwﬁenomwsln?eialoe fﬁrtli}csgai?mm?t?]wlmﬁicmrwekﬁw shgt&deallow
extends substa tl yao .a irs pane and the at least one secon .
fog VAT A4 H Bl o LRSI ag ke T Foc dierh Hefectign. oz, avality
inspastiomd rsedditidm|awe ispPovan gigtavehy ito préfe divist dapeacdheficient.

reflector assembly further configured for directing the received light from
the fgs>tl surface and the at least one second surface

Summar

In accordance with a first aspect of the present invention, there is disclosed a
semiconductor device inspection system comprising a reflector assembly configured
for receiving light reflected from a first surface of a semiconductor device and light
reflected from at least one second surface of the semiconductor device. The first
surface extends substantially along a first plane and the at least one second surface
extends substantially along at least one second plane. The at least one second plane is
angled away from the first plane, the reflector assembly further configured for
directing the received light from the first surface and the at least one second surface
substantially along a first direction. The semiconductor device inspection system
further comprises a beam splitter for splitting light directed along the first direction
into a first light beam for travelling along a first path and a second light beam for
travelling along a second path. The first path substantially intersects a first image

capture plane and the second path substantially intersects a second image capture
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substantially along a first direction. The semiconductor device inspection
system further comprises a beam splitter for splitting light directed along
the first direction into a first light beam for travelling along a first path and
a second light beam for 30 travelling ‘élong a second path. The first path

plavdsiangially dniesseste afftrrl fIRAGErfaaPHAtEtRiagcaBhessenRNelL ARt

substantia Ix%intersects a second image capture 4 plane, image of at least

beppaSAHE R TOMERW SR ehEI st 1R3EE GARYESIAREAIFEE SBEARg Image

capsteipiie fopsusaefuda thedégidmaaeeapture plane and the second
Image capture plane for subsequent inspection thereof. 5 In accordance

with a second aspect of the present invention, there is disclosed a
method for inspecting a semiconductor device, the method comprising

InCasdtdabce fiish imaaeihedistimpgechplaamaifiiaivien . thee methesosed a
further comprises capturing a second image, the second image having a

Mo EPLiERPeEHE% R SER IR MV KiSe BEARAHOL SOBRIEFG faptlring a
fircomasiginatibernthaneigantimage of Arfrsiitl surfaceneflibe semigorgHpAses

device and an im_%?%% of the first surface with _at least one second surface.

CapiYHR%SBRAEGAAURIBY DR SEFaTE FARYE, PN S ASHRERNKEY AR TAShYiEW
comnfirideplane andribart kleash@neevecontpasifgapexttadssuhsiaagalbf a first

ong at least one second plane. The at least one second plane is angled
SRR O ST BE e e A ARl e s 5B B! o
setemst neaoé betfisstémagaduntoiheéclitseTaadintage tor isgrecingistantially

least the first surf d the at least d surface of th
o0 AU RLEDF LR Tl AP ARE Gb UG RelMAAGD

Ieas‘ttb@es%;wnd iﬂmeTm@f@tf_wa@ledr@r@clﬁrﬁir%wmnembf@mwgﬁqmﬁ?aﬁyﬁrst
to there n e one of simultaneously and seguenti nspection of t
PIE O AT 410 B QLTRESE NS D R e L N L aHATRSE Lt
sesendibeageitoortbperting2st loasconedsinhe firshsarfate aspwetofiiéhst pneseobnd
ST A A SR Rt T ATALL e o D oL e the
caphaiagtefitedsbyoat [rasgoneoifarfiret viesoaoihltist sedlphpdogeeusially to
n turin nd im th ndi h terized t
O BT 2SRy L SERURR AL P R e one o
thyifiwtconfresasl ahe abflesd dhe searoisliMasy ehbingsigimngdhduotivedevfien
image of a first surface of the semiconductor

In accordance with a third aspect of the present invention, there is disclosed a method
for inspecting a semiconductor device, the method comprising capturing a first image,
the first image characterized by at least one of a first view and a first set of properties
and capturing a second image, the second image characterized by at least one of a
second view and a second set of properties. The first view comprises one of and the
second view comprising the other of an image of a first surface of the semiconductor
device and an image of the first surface with at least one second surface of the
semiconductor device. The first surface extends substantially along a first plane and
the at least one second surface extends substantially along at least one second plane,
the at least one second plane being angled away from the first plane. Each of the first
set of properties and the second set of properties comprises at least one of at least one
illumination colors, at least one illumination brightness and at least and at least one

angles of illumination. The method further comprises processing at least one of the
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device and an image of the first surface with at least one second surface
of the semiconductor device. The first surface extends substantially along
a first plane and the at least one second surface extends substantially
along at least one second plane, 30 the at least one second plane being

firdNEHg MR AECECHIR fif dalaoeinsaalti o Higdisslbreb PiRrapgHiRtadend the

the second set of properties comprises at least one of at least one

atfeastPREor P egr SUHRRE AL B SHNRRNAHSIP D SgMFR sEEntREEAG Y nig st
inlegshanenabgiesiahibanme stieshdlincageathestforiner @wrmrsmltaneously and

processing at least one of the 5 _first image and the secqond image fo

SeHHGHLAII S BLe TIRRIF (R G PRI AR PSR Y 6?1%’%‘3!%118“ the at

legitrbaeeoptibgipRRICRIBE WGP EHIEM ¢easT BReCARBHINCLFRRfitpe bRraRR@NEor
the capturing of the second image is performed one of simultaneously and

eyé‘iﬁJentlally to thereby enable one of simultaneous and sequential
mspectlon of the at 5 least one of the first surface and the at least one
ond surface of he semiconductor device. Brief Description of the

Brl:'ﬁ wﬁsrﬁg'@l'é” Pid QAR system configuration of a system for
Fl@spectingwaf éopaﬁ?ﬂuposydtmprd@aﬂlgammcmrd;nlycﬂemﬂrﬁdrexragpﬁbam of
embodiment of the present .invention; FIG. 2 shows

seR}5QDLUEL RAFKASKSE IGHR S lng 5t fen© %@%%Wtﬁdtt}?dBrese”t

inpgtgiorstructure of the system of FIG. 1; 15 FIG. 3 shows a partial enlarged
cross-sectional front view of the side prism structure of FIG. 2 and light
redirection thereby; FIG. 4 shows a flowchart of light travel along an

Flexemptawg firstoplicadpasbctionaefon2iishectemiaandactiumackagesssunly
first camera of the system of FIG. G 5 shows the travel of light along

oY S R SPUER DARBAEIACALEIG, & shows a flowehar of ight
travel along an exemplary second optical path 25 between the

emiconductor pa e and a sec era of the system of F

FIEC SR AL SO BPA e o e Eh ) QLo e AT h e

of HIG. @; akdGigBtsbdinestiopawphgtion of the travel of light along the
exemplary first optical 30 path of FIG. 4 and the exemplary first optical

path of FIG. 6;
FIG. 4 shows a flowchart of light travel along an exemplary first optical path between

the semiconductor package and a first camera of the system of FIG. 1;
FIG. 5 shows the travel of light along the exemplary first optical path of FIG. 4;

FIG. 6 shows a flowchart of light travel along an exemplary second optical path

between the semiconductor package and a second camera of the system of FIG. 1,
FIG. 7 shows the travel of light along the exemplary second optical path of FIG. 6;

FIG. 8 shows a combination of the travel of light along the exemplary first optical

path of FIG. 4 and the exemplary first optical path of FIG. 6;

FIG. 9 shows an image captured by the first camera and an image captured by the

second camera of the system of FIG. 1;
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FIG. 9 shows an image captured by the first camera and an image
captured by the second camera of the system of FIG. 1; 6 FIG. 10 shows
the travel of light through a prism assembly of the system for inspection of
semiconductor packages of FIG. 1; ad FIG. 11 shows a flowchart of a

FIGetodfioisShectianepf semiBenaHsigh PAGKRERSaRAFER RARE Bystem for
second exemplary embodiment of the gﬁjresent invention. Detailed

IngHECHAR RS SERNCARY LS ARRASRRES A urE A& miconductor packages or

devices is an increasingly important and costly aspect of the
manufacturing process of semiconductor packages. 10 There are several

FIQ) stent8omiy mBtdethorhgamsHiosh iRtibiisrscHare of geraicpsrustor packages
acBBraiAgNe UaioRackaaRApL HRBeEIfFrsiReYSREI RIVAmethods have

several disadvantages or problems as previously described. One
disadvantage is a limited resolution of images captured with systems
DeRiipeg Asiiogle camera. Movement of components of the existing
systems, for example lens and mirrors, typically result in 15 calibration
ses and adgustment feedback Ios%%i. In addition, existing systems for,

I
oI D ARLBLRLBI U TBERED AP PALRE GRS RTSE ORI fdipiereasingly

in@ﬁiﬂ&iﬂ&n@’_@i@ﬂi}mm_lq %y ﬂi?mﬁé@@n’e\gﬁ%ﬂﬁg,paa@$b@1§§gimdaﬁmaam ﬁ)(glcl:kgges.
manufacturing costs. erefore, It wi e pr.ECIate y a person sKilie
THR T, L SRS S AR TR a0 ot Ul esRerdiono P fsfee? detection of

seinRpedienof gerigesdyatticeackag ssngresyeruie dnd0 hethptspases Gkveral
_brevity and clarity, the description qf the present invention is limited . .
CiEASHATEHES 7 PUPERS PR Aos B GoTbr CRRNAd by @ limited
ressiokages thayeabtarstWiptesyagnsfiaatipnsangasiigelesusfac®ovement of
inspection. This however does nPt recIuFIe variou embodimentsuof the, .
COMPRARILE AbM BB %hgéiaé“'f’u‘?m&e&ﬁnéﬂ ARG PR Y ARSIt In
cafibrarignthesveyiang edizacienefésddladieloveestionadditivrgea e sideemad, for
functional or.gBerfolgmance c??aracteristi S are required. Exem{gli{gu
AU UTSRERIDBr &'y StOIHCRRH 0L RIS ISR L SRS Sm BB fRggameras
typizalggescars dsigniitiethihareics ftendvithereferenive tenfd GmantafdetGridd, dosts.
which like elements have like reference numerals, 30 stem 10 for
TGt LB RARARICIED Dk M50 Cneh KO B4 SR SRl g ents t
systems and methods for quality inspection of semiconductor packages are required.
For purposes of brevity and clarity, the description of the present invention is limited
hereinafter to a system and method for inspection of semiconductor packages that
enable multiple magnification and multiple surface inspection. This however does not
preclude various embodiments of the invention from other applications where
fundamental principles prevalent among the various embodiments of the invention

such as operational, functional or performance characteristics are required.

Exemplary embodiments of a system and method for inspection of semiconductor
packages are described hereinafter with reference to FIG. 1 to FIG. 10, in which like

elements have like reference numerals.

A system 10 for inspection of semiconductor packages (also known as semiconductor
substrates) 12 is provided according to a first exemplary embodiment of the present
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substrates) 12 is provided according to a first exemplary embodiment of
the present 7 invention. The semiconductor packages 12 includes, but is
not limited to, Quad Flat No Leads (QFN), Ball Grid Arrays (BGA) and
Wafer Level Chip Scale Packaging (WLCSP) packages. Preferably, the

inGYERM ThCamnusrsRbigRiorages P M ldear HighinaEIfAREERETWuad Flat
prism assembly 16 and a number of cameras. 5 Each semiconductor

NP des§d @bNhe RA%HRT oS EBLOp Aiftrdiaren by i acale fagkaging
(Viewsmigstiigeespeiedpl stitegpRnd the opasRsHITRIRIAY tigembly 14 or

semiconductor package 12 can alsqg be referred to a top side and a

Qg EAHaerBE e BRI GEERR DAL AR LR RHER A EGE 8PS Preferably,

each of the four side surfaces of the 10 semiconductor package 12 is
angled with res(%ect to the top surface and the bottom surface of the

EacimRMBIANEHSI P Rackgee1? RrEMeRY RO RBERES AR Sy R perd AL syrface
ani Jb@r @I’ftjéf@lrfbgw.emiéfwlﬂ@QE@Ed@@@Q@d&mﬁ b@l\(f@cm@lf;H@@é\Wb fnductor
side surfaces. For example, the semiconductor package 12 can be of a
PGS ohonf 80 AEDACIEIERR S8 AP AP ARG QR N SESPEREvely of the
seﬁubmﬁl ftdd Beratgg@blm.thLm§moﬁ,or$avhth%fs%micmdug‘]gh" RackRES 1;12 ;[che
involves image capture of the top surface, the bpottom surface and each o
Sef P G AL A st SR P Mo, A B, o
sutiggeofigie ckihiesrimdennshorae packageuld wvabpescineybycapiiserdékilled
. any number of the surfaces of the 20 semiconductor package 12. The
in A A P S BRI ANA GBS DB abAge Surfaces.
Fenatiepimage seantorelofttrepaokiay sartaeetrs ofelhascerpnaf dheléetgonal
side Sﬂgrfaces of tfée se icon%luctng ﬁpaclfa es 12. The image capture of
shﬁp‘g Bt B30 S FQE &8 SIPS5E1aHE four side surfaces of the
semiconductor package 12 facilitates detection of defects located at any
of the surfaces. Surface defects. of semiconductor packages 12 includes
PR AR e ORRE 1 SLE e LR DA CHRUA AV oG g o
thangdpnacdacaletirehottoneciuplstiamogeadd dhetdetkeiosidd surffaces of the
defectgs enables correction Olf detect rface defects. Alte nativeIY th&
y o ?W (f ¢onductor

d
SRR O dATERE ST Crol BRERI L oME SEm

package 12 involves image capture of any number of the surfaces of the

semiconductor package 12.

The system 10 for inspection of semiconductor packages 12 preferably enables image
capture of the bottom surface as well as each of the four side surfaces of the
semiconductor packages 12. The image capture of the bottom surface as well as each
of the four side surfaces of the semiconductor package 12 facilitates detection of

defects located at any of the surfaces.

Surface defects of semiconductor packages 12 includes, but are not limited to, voids,
cracks, stains, contamination, wrong pattern and inaccurate interconnect positioning.
The detection of surface defects enables correction of detected surface defects.
Alternatively, the detection of surface defects of semiconductor packages 12
facilitates disposal of flawed semiconductor packages 12. Therefore, inspection of
semiconductor packages 12 preferably results in an enhanced overall quality of the

semiconductor packages 12 manufactured.
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facilitates disposal of flawed semiconductor packages 12. Therefore,
inspection of semiconductor packages 12 preferably results in an
enhanced overall quality of the semiconductor packages 12
manufactured. 8 The semiconductorgpackage 12 is preferably positioned
at a ready position 18 during inspection or image capture. The lighting
assembly 14 is operable for supplying or directing light to the

TheRMBINTAGHESPTHRA9K98 12 ISJUitisFitaP R asd i &gy ResiEon 18 during
in§y@esARly . ifegkokifarasTRB Nhiif-aseeatisRs BN BEpeRbIdUBIMEMIying or

assembly 20 and an on-axis illumination assembly 22. The angular
gﬁa}égosmon 18.

difRGHNA N L6 1seNIHEhRA5Kagkid IBRSIHRHEH Hskenk

PreféfgiBblihearyntisg a8sHHYE |ayetdightsemitingodias @ IdmRatisy iesmbly 20
Alternatively, the angular illumination assembly 20 and the on-axis
A AR A ALLHBRIB AL 23 o0 ATAL HLRIRBNS SR Y 20 and

thélll|t6|ﬁ£@¢i§eiuuthﬁ1§itgu|§§§8mmvl@@ldpaéi‘é%b|§)y@iﬂr@ril(éetammﬂéﬂéiﬂayer light-
illuminatio ssembly 22 comprise different types of Jighting devices o

et s Lot oS AL TG v o B AT A BB fssembly 20
andngielaniiximinRieinARSE kYN BR AIcEap Ase axisat Limbhaliimagaersbburther

22 each comprise djfferent lighting or illumjnation devijces. 15 Preferably, .
oI o T A LN 3SR 1 251 e T miTAion
as@@ﬁBthMY Zim%slimlgmmla&lp&rmugmiﬁgad@mdﬁt@mwmla@?eﬁgmamlrto a

Further. prefer , the spatial arrangement or configuration of the ular
S T s e A e M R R
orsedistantimiydiied assamiily20beaappeoniptid hiifeepeitstigridbedrinltbeiagtion

the fixed spatial arrangement of the lighting assembly 14 enhances ease

eé{h(\c?sbperational efficiency of lighting the semiconductor packages 12
during inspection. The angular illumination assembly 20 supplies or

djrects light to the pottgm surface 25 and each of the four side. surfaces of
P b ORGP BrncLABA D Rt 2 2P0 ot on
asturetsyably atechotultipletitdie nhrEiyete vicasprédbtemmaethicaltigursaiwn Further

sembly 20 are each arranged at predetermjned es to the bottfom .
PrETARY o BRI HAUBE AR BB el i Ante, PEMastion
asﬁ@nﬁlyrﬂ[ﬁanﬂr&fembbximblmﬁdaienrﬂmmalygﬁasisanﬁsmmmu?tébkm As will
bevgﬁlgr%cqgt%%r%&r/]%lypte?s%lrllO\s/Y(iIIed in the art, the fixed spatial arrangement of the
lighting assembly 14 enhances ease and operational efficiency of lighting the

semiconductor packages 12 during inspection.

The angular illumination assembly 20 supplies or directs light to the bottom surface
and each of the four side surfaces of the semiconductor package 12 positioned at the
ready position 18. Preferably, the multiple layer LED devices of the angular
illumination assembly 20 are each arranged at predetermined angles to the bottom
surface of the semiconductor package 12 positioned at the ready position 18. Further
preferably, the predetermined angles can be adjusted or varied accordingly to allow
light to be directed at the semiconductor package at required or desired angles. In
addition, the multiple layer LED devices are preferably spatially arranged to
substantially avoid interference with light reflected off the bottom surface and each of
the four side surfaces of the semiconductor package 12 positioned at the ready

position 18.
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30 light to be directed at the semiconductor package at required or
desired angles. In addition, the multiple layer LED devices are preferably
spatially arranged to substantially avoid interference with light reflected
off the bottom surface and each of tHe four side surfaces of the
semiconductor package 12 positioned at the ready position 18. 9
Preferabl%/sthe on-axis illumination assembly 22 supplies or directs light

PrEfaahyth8 Qe IS HEHTLLRHRLaSEMD WetdiCHRBR G SAgEsy ot primarily to
th@psitienes ghteefand anrRbducts: Padkeysysterbsitibiet insprRCiR@Phosition

semiconductor packages 12 further comprises the prism assembly 16,
Iso known as a reflector assembly. The prism assembly 16 comprises a

number of surfaces or reflective surfaces. Preferably, the number of

surfaces are f ecifically arranged or inter-configured in relation to each

RSP e O O HRSENABIPT RGN GF RATKRES id ntuHABEifBRPE'3ES the

pritefinis@Amnassagenakiberchetwaeflefiachgthenumiepatsudaeasly 16
has carefully predetermined prop&&tlies_or ch racterisﬁt?ilfs. or example, at

CORIRLISEH & STAMOG uR bt et PA kL RN Iage o Yintj§ number of
suerieiIdye gprdEicaMynechngle diantcira0AMISSAN R rslaabAatPEN kther. Further
a (g???n t least %eo the number of surfaces i %ef(;@bw constructed
prB@r % 55 HIEAMREEME RO s ROUSF A0t S6T 518 rRoRaSPRgYAY
tha@ppﬁ;@@bgr Eyﬁctﬁdﬁde mmsaffafleﬁrfa‘cﬂﬁeh@egﬁgémzldj-lpt@df@a%ﬁt?dhﬁﬁ)perties
sitioned at the rea sition 18 is reflect the syrfaces of the .
or CNAFRBIRHSHESr BALEXARAIS: At |G3RL PN SURDSe AL IR CoBTRrReS o
cogtmgm\}n@aiuart]@ruﬂﬁqiﬁasetdérmmﬁembfientermﬁnﬁgﬁlmm§emhgﬁd@ratio.
efore exiting therefrom and entering at least ane of .t umber o
INCEAIOE TSt Dbt eI PR G ALE R Eacted by an
OpdcakCendraing proeessnd camera 26 (also referred to as a first image
capture device and a second image capture device). Preferably, both the
first camera 24 and the second camera 26 are high-resolution 25
Prefersbigs.dEdedsohtipe fiish asfimleyiat Z4gpltkthersdireodcametia 2orfxadefothe

o DR T T TR SR R RRAET) e
surfaces of the semiconductor package 12. At least a portion of the reflected light
from the semiconductor package 12 preferably enters the prism assembly 16 before
exiting therefrom and entering at least one of the number of cameras. The number of
cameras is preferably two, namely a first camera 24 and a second camera 26 (also
referred to as a first image capture device and a second image capture device).
Preferably, both the first camera 24 and the second camera 26 are high-resolution
cameras. Each of the first camera 24 and the second camera 26 can be of an equally
high resolution. Alternatively, each of the first camera 24 and the second camera 26
are of different resolutions.

Preferably, light entering the first camera 24 and the second camera 26 enables image
capture by the first camera 24 and the second camera 26 respectively. The high-
resolution of the first camera 24 and the second camera 26 enables high-resolution
images to be captured. Therefore, the high-resolution of the first camera 24 and the
second camera 26 preferably enhances accuracy and ease of surface defect detection

by the system 10.
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Preferably, light entering the first camera 24 and the second camera 26
enables image 30 capture by the first camera 24 and the second camera
26 respectively. The high- resolutionﬂﬁf the first camera 24 and the second
camera 26 enables high-resolution images to be captured. Therefore, the
high-resolution of the first camera 24 and the second camera 26

preferably enhances accuracy and ease of surface defect detection
Pr %@E’A&e‘%{??ﬂﬁ’ei%'qﬂr%?é?&ﬂf&sttﬁm%%éﬁeéﬁﬁ?@‘?hFﬁ"&%[ﬁw%@a@@%”ﬂﬁé‘gh“”9

asS@aBR1GaneEa o Red Bh e tig bHag opssiaamioly d:ﬂaar@mmmwd)m@mrnd a

a combination of a computer based_system and a programmabl

PregraramaPi GOSHONT). (bl SIAYRAMMRSHREGEATRBIRMN G W@J%I;}% preferably

coppereated o lﬁgﬁi@n@bﬁﬂﬁmﬁéﬁtﬁﬁtl@@ @ dddqashong @ﬁéh@gﬂﬂb"ﬂllummatlon
illumination assembé%?o and the on-axis illumination assem 6%52 The

aSERBRIY A AR RS SRR CORROPYY ot i etBRnRIRESsABIaaI R SO Foller

prmgmamﬁﬂrzﬂs)bhghtewmé@grbweaﬁek;astﬁm&émq@rm@hdIswpmfetdony at
assembl 2 andth XIS illumination ssembh/ to the

ef?én%%n 8 TSN BRF SIS b MY oo KIS HHUination
aswﬁrwtzezst@&mgbém%@%tbbp%gmqrp@@mabéa aoméoﬁaﬂyrmgrﬂ@nma The
are not limjted to, bri ess qr intensit r and illuminatio le. For
DR O oML RS P S GO B o R ot
|mftéldetmLﬂh@l@tﬂ\@y@rohEmechesmﬂarr@ammmaolrefmgmce:pia%mple the
eflned or aloq%%ﬁd%b tom surfa oftﬁgs mlcon ctor

PrRBAHYN a‘E‘EWé {fbﬁoi‘ér 0 Fn“l tb‘i)%i%r

de@@sth mfmhéeeﬁp?]tttntedawm&@ piawma‘ffm&ml eﬁmwtﬂvediogmdtﬁtmaaf the
sitioned at the r ition 18. Pre ecte

se U R G ot CERTIEBRRALADE ANl andle of ligh

dimtp@w@um dheheefeuttisle el EDrtwiqesetenablycraadndidioe faokage 12
? s of the semiconductor device 12 is perpendicular the

L5 Ae? y&?ﬂté% d off each of the four side surfaces of the
semlconductor device is preferably substantially parallel the reference

PR B SRl e Pl b e g e 12

subeﬁanuahgltnﬂqrepdmmgetﬂé Wfdndmompﬂngu%.rrmw prefexibljgleach of the four
Alter tlvel he anqgular i |n tion aizemblé/ ﬁnd th
S

s S LB S B e R P s R BB Eappeptane

Light reflected off each of the four side surfaces of the semiconductor device is

preferably substantially parallel the reference plane.

The angular illumination assembly 20 and the on-axis illumination assembly 22 can
be controlled for simultaneously illuminating the semiconductor package 12 with both
angular and on-axis light. Alternatively, the angular illumination assembly 20 and the
on-axis illumination assembly 22 can be controlled for effecting alternating time-
interval based angular illumination and on-axis illumination of the semiconductor
package 12. The programmable controller is able to individually control each of the
different properties of light supplied by the lighting assembly 14. In addition, the
controller is preferably capable of controlling or determining a set of properties of

light supplied by the lighting assembly 14,
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interval based angular illumination and on-axis illumination of the
semiconductor package 12. The programmable controller is able to
individually control each of the 30 difﬁr:ent properties of light supplied by
the lighting assembly 14. In addition;"the controller is preferably capable

Li@_ﬁ?{%ﬁﬂﬁ'ﬁé@e@@%‘l@ﬁ%ﬁtmg 9a$_ﬁél@§ RF@M@TH@%MMM‘H@WWHM B¥6perties
lighting assembly 14. 11 Light is composed of elementary particles known
ofa%oahmms pighPAkiGHSRs HROSBATRNQSE BB‘EP{“\HQ%%?{(Hega idevaye-particle

dualien@eeaMEATYM OSSR B adure dTargriecdHrldy 1igenmaaby, Each
“Jcik%ht is also known as a bundle of Ii(iht beams or light waves. Each_light

PR 1|t AV VRS B R NAGLRNORe WS BN EENEY YT 116t HERimPEam

detigtarmengedueacie beyheflthet ighihan friEgecfieg ot iy jhhselehiskerrtds in
a factaor in. determinin transmis_sibilitélg abfTé)Frﬁtipn and reflectivity of the

deffim DA HE! Ry EBRRHSHRES 67 Iy phie HahRRABLYYEN the

lignersipnedikbedneReatiarfafeimage capture of the surfaces of the 10
semiconductor package 12 occurs when the semiconductor package 12 is

positioned at the ready position 18. Images are captured when light

Afipexdbasigeahtimiedretdoingsditiohbeamsageftaptack off the siufrees of the
the semicondu toré)ﬁléka%e 12 %nter either thg first camera 24 or the. . q
SCOUEY 8%8?5?‘2@. OFEHEPWRENi G PERUEOREUSHPIRASRRSLS by RRSItione

at Seenieandpesiiaracsapesgd dra\@lsiufisgtwinmupbhth@nasisnaagsdmolyfdbed to
before enterin ither\tpﬁfi St caﬁera 24 or the second camera 2
t

S HaRL B o 1P S 15 LHETS Bl stec ”Eﬁ"fo‘i’r%‘ibég%?i?s{s”ters

eithpticed fisshcimerphtbe thesec@sseantdya 2. Further preferably, light that
eventually enters the second camera 26 follows a second optical path
through the 20 prism assembly 16. An exemplary process flow of a first

Prefeiiahlypaitpht Gefiscedtbvff e isuHEseS efntld-temibondurisiepatikiyes tetravels

i ti th. 100, reflected light f he bott f d f

O 0 R RS G S8 SHE AT PACKLES (8 Ho O e e

seednteedlyigpa6oPraRabigrsitine theisovessealyointbts tiotigh eafiistaedryollows
50, The first ent face 50 | ferabl ted with :

o R SR ARt e bENha Sy DU bork ey Vet e Peheclight e

evighuadtylkentetheHerseeody aumirae26Gdollows a second optical path through the

prism assembly 16.

An exemplary process flow of a first optical path 100 is shown as in FIG. 5 and FIG.
6. In a step 110 of the first optical path 100, reflected light from the bottom surface
and each of the four side surfaces of the semiconductor package 12 positioned at the
ready position 18 enters the prism assembly 16 through a first entry surface 50. The
first entry surface 50 is preferably coated with an anti-reflection coating for
preventing or substantially reducing reflection of light striking the first entry surface
50.

In a step 120, light entering the prism assembly 16 is reflected off a second reflective
surface 52. The second reflective surface 52 is preferably coated with a special
coating. Preferably, the special coating has a reflectivity, transmissibility and
absorption ratio of 50%, 50% and 0% respectively. Further preferably the reflection,

transmission and absorption ratio is variable with a tolerance of up to +/- 5%.
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30 In a step 120, light entering the prism assembly 16 is reflected off a
second reflective surface 52. The second reflective surface 52 is
preferably coated with a special coating. Preferably, the special coating
has a reflectivity, transmissibility and" bsorption ratio of 50%, 50% and

ARSNEESRBEL YRdY rEfsERON PretRkaRsihe Rt cliRbrptIaNSIIRSIAN adidstable or
absorption ratio is variable with a tolerance of up to 5%. 12 Alternatively,
vagiRble Ae LA ansmission and absorption ratio is adjustable or variable
as required. The law of reflection states that an incident light beam striking
an interface at an 5 angle (i.e. angle of incidence), i, measured between a

Thindape A sieeian iRdtmdicd (eI drinhiahaRtrnStHKIBE ANigHeDagEAt an

angill e refigried pidithadajerfaceairaccbenre@nalRnd pitih@EEWar dse anBitice
of reflection of Ii%ht beams or light is equal to the angle of incidence. 10

(-8 AR b M HLHETS 1Dt RSB b e e TR AT e L TaGfrat e same
andeneneisotperthe refleatiwtyf iaEnrsmiossiiliphenehakrsa anisaiaftd@e angle
specijal coating. Preferably, light is reflected off the second reflective
Oféﬁﬂ' £B%2 at an angle of reflection equal that of the angle of incidence.
15 In a step 130, the reflected light from the second reflective surface is

directed through a third reflective surface 54 within the prism assemb
QA T, AT TG TEREE D e SounuL feL N SUBRe 52 OEpends
orpergensfievtiuty totramsadssisifiegtionotivseghive reilecsiivarruripecidi4cddimg.

third reflective surface 54 is preferably made by.the Optical _Cementin
e o e e TR T e e TR
reflestéor?€qaallbovitiesiaghadlyiecidaralent refractive indexes on both

sides. Light traveling through the third reflective surface 54 is then

reflected off a fourth reflective surface 56 within the prism assembly 16 in
Inaa Step 13H).tRy eéeiatdy, ligit fiorditeetedonidthefitatin seffectveditytackthidugh

o B A s T L e R R TR A B e o
sti$kexcing coiatineflictilarsto fkvet af poepsrdicothrisfiecimeedeurédectod. 6Tt theethird
e B R S BRI % oo
Cemenvialg pt doeHsaPrefeitab lye sorfacesfirativ s théaOptisal Shemraingehrotess have
eq{fg %?tis%BSttz{rQHa rlrf/i%ait?l\r}a?gn refractive indexes on both sides.

Light traveling through the third reflective surface 54 is then reflected off a fourth
reflective surface 56 within the prism assembly 16 in a step 140. Preferably, light is
directed at the fourth reflective surface 56 at an angle (i.e. angle of incidence) to a
normal of the fourth reflective surface 56. The fourth reflective surface 56 is
preferably coated with the special coating similar to that of the second reflective
surface 52. Further preferably, the reflectivity, transmissibility and absorption ratio of
the special coating of the fourth reflective surface 56 is substantially equivalent to that
of the second reflective surface 52. Alternatively, the reflection, transmission and
absorption ratio of the special coating of the fourth reflective surface 56 is different
from that of the second reflective surface 52. Both the second reflective surface 52
and the fourth reflective surface 56 can function as a beam splitter. This means that

light directed to either the second reflective surface 52 or the fourth reflective surface
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30 absorption ratio of the special coating of the fourth reflective surface 56
is different from that of the second reflective surface 52. Both the second
reflective surface 52 and the fourth reflective surface 56 can function as a
beam splitter. This means that light tirected to either the second

56 @AY ecPletREeas 2 QlihBdobr N geflBeAive, tadRGT Ik RGniser be IRl Betns

.as a number of light beams, each of the number of light beams directed
dirgelsg AlnaaaHTTian: RAtuRELHSRlIBreferably, light is reflected off the

fourth reflective surface 56 at an angle of 5 reflection equal that of the
angle of incidence. Quantity of light beams gr light being reflected off the

PrESERaR Ve rlieRl dSsiRfRated s E B8R SO U HE TfbvEivit) fafe minid sisiigpale of
reflBétisRsiRiianatadioted HivgIBRsciaticratan g RisfeyaiT Yidiaesehestesyhtibeing

the fourth reflective surface 56.is preferably directed to 10 a fifth reflective

retlefiede 8F, e N TOnEHRS YR otk TB8 o aRr SBREAIS il ARIGFUViLY.

trahiimissiBilrptancemsbaresiattivest 9depddigirogdtugly. the mirror finish has
a reflectance of a different value. Increasing the reflectance of the fifth

reflective surface 58 enables a higher percentage of light beams striking
Prifershtnighbecfledtestett the mliei relffediiv SiPat S8 ®idpechisaitptaialcted to

h 1Q0, the light directed t fifth reflecti face 58 is reflected
o B e o) o kel UFEHTE AHEPER RO EARE O
firasigieioh refletdcanequsl ghedtaf thencorsle. oflepidencks, 20el mivstepidie has a

By L IR Lt SIS0 G0 RAIRRRNS (o RS relctive

susfadecss6embives thigisan e eestagstattitijytsivetarspsafiariesiasdhithofo be
Hwe first surface 50. This is to say, the first exit surface 60 preferably

re Sﬁiﬂﬁ&& h&4nti-reflection coating to impede or substantially reduce
reflection of light. Alternatively, the first exit surface 60 has 25 different

R R TR SR R e
sucRITCE8 Imﬁeﬂﬁdlmfm&bgerin’_@hhesﬁmmgrae&%bted fttissefifth/ Gefldative
o B B e e R B e
surface 60 and the first camera 24.

In a step 160, the light reflected off the fifth reflective surface 58 exits the prism
assembly 16 through a first exit surface 60. Preferably, the first exit surface 60 shares
the same or substantially similar properties as that of the first surface 50. This is to
say, the first exit surface 60 preferably comprises the anti-reflection coating to impede
or substantially reduce reflection of light. Alternatively, the first exit surface 60 has

different properties as compared to the first surface 50.

Light exiting the prism assembly 16 through the first exit surface 60 passes through a
first camera lens 62 before entering the first camera 24 in a final step 170. The first
camera 24 preferably defines a first image capture plane. Preferably the first camera
lens 62 is spatially positioned between the first exit surface 60 and the first camera 24.
Further preferably, the spatial positions of the first camera 24 and the first camera lens
62 are substantially fixed. The first camera lens 62 preferably has a long lens to object
distance. The first camera lens 62 has a predetermined focal length for achieving a

predetermined magnification or magnification factor. Preferably, the focal length, and
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Further preferably, the spatial positions of the first camera 24 and the first
camera lens 62 are substantially fixed. The first camera lens 62
preferably has a long lens to object distance. The first camera lens 62
has a predetermined focal length for-achieving a predetermined

heiRoME GRS fRiamag nificAd an Jesiae R Ries F\oaih edasmldengtibqundd dsing

hence the magnification, of the first camera lens 62 can be varied as
techaiGres Weth WEHIN GResSAR AKHENR 1882Person skilled in the art.

Preferably, the focal length or magnification effected by the first camera
lens 62 5 enables light reflected from the bottom surface as well as light

PrR{fEOd Entasakieanthadlrticaliph &edeth &% dhtiddishgamrra Tens 62

enaBRsAdh L R-ReGH P Rethahtheotead YuprRsHiIgNWIE ItasamiRt iBRecaM$Fém each of
Therefore, the first camera 24 is preferably capable of capturing images

the ioHTieRe stHFERCES, HathelPERUOBHUAPL RASEa%N b RORIBPRRE [Mugideady
pcsmtﬁtp@@igé;inglmgx@eﬁ%qtﬁé@ﬂmegg@ msF@ah?']@;a%i_aé F{]ﬂ@féﬂﬁﬂy':ﬁ%)agle of
osition . n exempilary secon tica pat S shown i
CaHPITATE BRIt NS A0 LRGSR A RS Ak Bhife four
sigéinghaatvPOR ssmionidactor paikdgeOl 2giesitide@ackiséapatigosition 18.
respectively of the first optical path 100. Therefore, in the step 210,

reflected light from the bottom surface of the semiconductor surface
Apesiinpkeylseedribieoptiadl Rasito0 iBsaolatsithelgisnasFa®Ghy, 18referably,

thr h the first surface 5Q. Light is then reflected off the secand
St PR AL A 50 220 G 5% DL AMIAGIPask Ao i 110,
stanud® ahinsiclenge.rRpledied)lightheffilsearivandawfenivenauftaseib2he step
then fravels through the third reflective surface 54 in the step 230. 20 In.a
o W e B 8RO A SIS i e
atrefletivy posfaor 3¢ inteansmaiteidithegsghiiyefountoughabtviirsusiatecs6,0.
within the prism_assembly 16. The percentage of light fransmi through
T s (e e e e e W TS
oftrafisonissibiiiylathd abglerpfioncidtiocel Reflepredidlginaififighef sbeofalrtflective
reflective surface 56. Preferably, the geflectivity, 25 fransmissibili nd
sl pE R TR Ay o el e R st ALl SR e
Therefore, 50% of light beams striking the fourth reflective surface 56 are
prefer trapsmitted thraough the fourth reflective surface 56. Ligh .
IR A ST b A e S R RS Bt reeceive
suafsserddlyslBansmitted through the fourth reflective surface 56 within the prism
assembly 16. The percentage of light transmitted through the fourth reflective surface
56 is preferably dependent on the reflectivity, transmissibility and absorption ratio of
the special coating of the fourth reflective surface 56. Preferably, the reflectivity,
transmissibility and absorption ratio of the special coating is 50%, 50% and 0%
respectively. Therefore, 50% of light beams striking the fourth reflective surface 56
are preferably transmitted through the fourth reflective surface 56.

Light transmitted through the fourth reflective surface 56 exits the prism assembly 16
through a second exit surface 64 in a step 250. Preferably, the second exit surface 64
shares the same or substantially similar properties as that of the first exit surface 60.
This is to say, the second exit surface 64 is preferably coated with an anti-reflection

coating to impede or substantially reduce the reflection of light thereby. Alternatively,
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30 through a second exit surface 64 in a step 250. Preferably, the second
exit surface 64 shares the same or substantially similar properties as that
of the first exit surface 60. This is to say, the second exit surface 64 is
preferably coated with an anti-reflectton coating to impede or substantially

theeduerdterif silratioBohighifteriapropieraivedvndedns BRCARE Bitsurface

surface 64 has different properties as compared to the first exit surface

6%0. In a step 260 of the second optical path 200, light exiting the prism
assembly 16 5 passes through a second camera lens 66 before entering
the second camera 26. The second camera 26 preferably defines a

Inc@ SH7R 48R Q8 B0 RSROMIarII B8) BB A0 HO N e HAG SR SEhaseamely 16
paSbatialip RS HicaashbehMRen [hes FEoBfbRXUBIRF eBAaithdtaensaaorsl The

camera 26. Further preferably, the spatial positions of the second cam(-frathe

Seod e & EBOMIGTEARBI L TENE B8 SFeCRSIARR HAPYME P AHe SERTBIAY

secanaeanens| 66 B3 pieirially hasidoenpentktn ahieetoistarassuiface 64 and

addition, the second camera lens 66 has a predetermined focal length for
0 S G SFa e T TEE FETEITR BB SRl Pl L SR eiEh Gamera

26|6a:dhﬁef@@@érilart@gnemémd aréﬂmmmnd iﬁnytm(ﬁdoﬁﬂh@smamh” ! GRAEERS 66

ns 66 can also be varied as required using fechniques well known to a

DIETHRBIY S e fOrRb ST tE A ToaTo SeGP IoE oG s 66

hasadngredigasndteis thtidreaidofoihadriévihe Hrpreunrenddens@gnification. As
Preferably, the focal length and magnification effected by the second

g TSt G B e B el PG L e THECtedon, of the

sesoitacentird hens&diconalyotos padkags k3 uiasitighastatiihrieade bosivan to
18 to ent %fe econd 20 camera 26. Therefore, the second camera 26 is

a %‘?@f&élﬂ ek capturing images of a single, more specifically
bottom, surface of the semiconductor package 12 positioned at the ready

o e B R SRR B PR o
thendgnifiratiari @fstoe. Patferatdyrtacdahitiengemind miagiificasckadfedgdththe
SO OB TS osF AR Ioh AL i e o dogg f
théhsarany eshatibe pHckagesi@mdsititmeaatutte irestyeposftion 18 to enter the second
camera 26. Therefore, the second camera 26 is preferably capable of capturing images
of a single, more specifically bottom, surface of the semiconductor package 12
positioned at the ready position 18. Preferably, the magnification of the second
camera lens 66 is higher than that of the first camera lens 62 enabling a higher image
magnification of the bottom surface of the semiconductor package 12 with the second

camera 26.

The different focal length, and hence magnification, of the first camera lens 62 from
the second camera lens 66 thereby enables the system 10 to capture images of
multiple magnifications or multiple views. It will be appreciated by a person skilled in
the art that increasing the number of camera lens of the system 10, each with a
different focal length, together with a corresponding increase in number of surfaces of
the prism assembly 16, can enable the system 10 to capture images with an increasing

number of magnifications or number of views.
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multiple magnifications or multiple views. It will be appreciated by a
person skilled in 30 the art that increasing the number of camera lens of
the system 10, each with a different focal length, together with a
corresponding increase in number 011 urfaces of the prism assembly 16,

Teamiehakindhe sysiam e teeamiucariiBiages withan ﬂ?ﬁ@ﬂsl@gawm’@@rably
of magnifications or number of views. 16 The first camera 24 and the

PosEQ SHRsEAISEYoRURCtaRN P Sk PALRE A v dirks rd Surface 60 and
the4besantEiy efacenl sasgibailery. Ipﬂwmﬂﬁpﬂa@ fglieadt @wtf@csoﬁﬁ@ﬁmg or

the second exit surface 64 respectively. Physical space required

PlaRsERRohiAG Be teORtaor tha DR eRaHI AP Qé%@ﬁﬁp%ﬁf‘é?é”i‘ﬁes

digiteieraiyspeierraineed Bisiance v Spaee restiteidemees B dadrthe fifth
reflective surface 56 and the fifth reflective surface 58 of the prism

retleclivsisty ase SRPEIAB IR 1B EsE"BPMdSrism assembly 16 reduces space

required for installation of the system 10 as compared with existing
r msp ction of semiconductor ackages 12. F

(0] rthe
PrETSRIREIYR AaER OB SOFAD o TP G Shre et 1 iaiaigsion of
th&ﬁ/ﬁféﬁﬁ mlafgtw% rfaphavﬁﬁ émtfmgr&yg@ih%we mﬁm&;ﬁ?ag@rﬂ@ﬁﬁmtor

eCtlve surrace the prism a IXeda or
P KRG T Toh OGP oA O e Al e ol 6L sesen gxflpgive
suﬁraemsﬂmbiw léflebmmaue&wwhﬁmrmﬂy r@ﬂtm Qalfbcamm the fifth

e e

irrwa@tkawmﬂeasrsmwmnaﬁtﬁe hﬁbr&mfednd@ndaceg secmed ;ﬂmméfnbly 16
embodiment of the ese tlnveghgéaéPrefer the O utilizes

e"ﬂiﬁ‘é”é%é’ﬁw%“ﬁ@“l H%ic? EilbA H}EB %Sses present

witlositistiegl sykthve s aadyihiositinovhBle Tiieroesahddesition 18 is preferably
located within a side view prism structure 68 of the system 10. Preferably,
the side view prism structure comprises a number of surfaces or mirrors,

Ammmapefoifimibemimmsuffaeesc@mfembbadlk@eeaw positionnl$2b1is. 10 is
B S B R R e e
meibled\300/ \ilies StewykieendB.is for receiving light reflected by each of the
four sides of the

In a step 310, the semiconductor package 12 is positioned at the ready position 18.
The ready position 18 is preferably located within a side view prism structure 68 of
the system 10. Preferably, the side view prism structure comprises a number of
surfaces or mirrors, more specifically four surfaces. Preferably, the ready position 18
is located substantially within a space defined by the four surfaces of the side view
prism structure 68. Preferably, each of the four surfaces of the side view prism
structure 68 is for receiving light reflected by each of the four sides of the

semiconductor package 12.

The lighting assembly then supplies a first flash of light or illumination directed at the
semiconductor package 12 in a step 320. Preferably, the first flash of light illuminates
the bottom surface together as well as each of the four side surfaces of the

semiconductor package 12 positioned at the ready position 18.
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semiconductor package 12. 30 The lighting assembly then supplies a first
flash of light or illumination directed at the semiconductor package 12 in a
step 320. Preferably, the first flash oé jght illuminates the bottom surface
together as well as each of the four side surfaces of the semiconductor
PrerekBEE HRepasiionashabthadrahaPasivesidBrihinddretaralilypitiefties. The
flash of light has a predetermined set of properties. The predetermined

Pregelgfpiaseriils W pRERRBEIY detdtiefiriah!yr deiRtBIG ny fontiizengy the

cofgrdlfevions|yrdeRrrIdBe dietsiisgt, ofherepeide piirfieredlyrermplise®mprises a
specific brightness or intensity, color and illumination angle. For example,

¢ I
SPRFEN RIS RIS RIBs Ae AU BN 8801 obIBrample. the set of

prbfeetRaresnipinésatignoangightRegferablyo Rachd@ speatyrvethiaiigagehaingle.
Prg{g)erties can be individually altered as required. The set of_g)ro erties is

RAYIGASHURRSITY YARBEBssEhighREMRATHES SPRARIIPHEd4Y yraltered as

re§uifiese defect of semiconductor packages 12. This is because the
detection of certain semiconductor packages' 12 surface defects is most
accurately or easily done using light having a certain set of properties, as

Thgiﬂdbmgmrﬁﬂ&tﬂi_byeﬂ(ajmﬂm@diﬂi@ﬂIylrszért%t@.qtfdﬂjdmgmin@ﬁbp@éiﬁﬂhﬁype
irecte t the semiconductor pac e oslfioned at the rea .

Of KGR, TBTRC oA BB T ol P S L FRURS 8 lptestian of
ceﬂrt]aifas@ﬁioérﬁhamnpf '@m@ef x §tqr2pmma1d é%cférkiﬁ‘&n@bi)&clighattéﬁﬂgﬁtaiiiqﬁdone
the pottam surface of the semiconductor age 12| rpendicular tp.
S R DEARA B SF PP LI 6 PALLE 3P e R Do A tagh Skiled

inpaekage 12. 20 In a step 330, a first image of the semiconductor package

12 is captured by the first camera 24. Preferably, the first camera 24 is
exposed for a predefined length of time to enable the entry of light. Entry

Thaf fight fhdehtiog ittt adineeted 24 tihersdiicoahietripagagapuditidhedfisstthe
camera 24. Preferably, light enterjng the first camera 24 25 follows the .
% BERIOAT o His 61 ETEREAB, WFaBR Lot TaRo g A 1005 Sice
susleeey ofulipkesictacestof fiaekagenicomisiziabpadigige difeetetheffehdybotiom
su%%{etlgp t%g 's,t;rnmgc;'ﬁc}l?c?@rypa@%aee 1559 [t)léFSgnB%ular to light reflected off each of

the four side surfaces of the semiconductor package 12.

In a step 330, a first image of the semiconductor package 12 is captured by the first
camera 24. Preferably, the first camera 24 is exposed for a predefined length of time
to enable the entry of light. Entry of light into the first camera 24 thereby enables
image capture by the first camera 24. Preferably, light entering the first camera 24

follows the first optical path 100.

Preferably, images captured by the first camera 24 are of multiple surfaces of the
semiconductor package 12 at the ready position 18. This is to say, images captured by
the first camera 24 preferably comprise an image of the bottom surface together with
an image of each of the four side surfaces of the semiconductor package 12 positioned
at the ready position 18. In addition, the first image captured is preferably

characterized by the predetermined set of properties of the first flash of light.
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the first camera 24 preferably comprise an image of the bottom surface
together with 30 an image of each of the four side surfaces of the
semiconductor package 12 positioned. at the ready position 18. In
addition, the first image captured is preferably characterized by the

InR{edgieInINed SRIHBhBranRiiBR WuRitisst Hasthaf figd. ckaidntalriaired 4. the
the lighting assembl)é/l supplies a second flash of light directed at the

SCEURNUHAIRLRIC ARG P IDERiBh T SpaH PRSI H A8t TeEbbY Yes S6RPNd

fldéte serghchilagte ehlighpfeastthmprRMsepFdsigserire s et Ofipsonastast aght.
the first flash of light. Alternatively, the second flash of light has a different

ALEaHKROp ARSI RPE 95t Haha Ci'h@?rﬁ?ééﬁ%PFgﬁ’ﬁ?pﬁ\r%%B%H‘%W%% to

théstthe mgapsangshby the second camera 26 in a step 350. Preferably, the
second camera 26 is exposed for a predefined length of time to enable the
entry of light. Likewise with the first camera 24, the entry of light into the

Asecondl ipyers %d@d@ar@@m?mﬁ@@@dmﬁlmatma L)' mgosswrwﬂreferably,

camera 26. Prefera ring the secon mera 26 follows the
the &85 &Bﬂ@éﬁ&&n‘? ﬁbwg(#ﬁfé[&@'s'%% PEU'BY 1hé ‘6 entry of
||gmm_qr@\a@@vamftaesmt&:améaecemftﬁe@rﬁ@mc@gﬁumm thi@t@ﬂdLBamera 26
itioned at the read |t|o 18. Th S is to sa tured b
R e SR e AT
setvadeaniennf ¢tdlopaackagecdadgsiitanpatiaptioe ready position 18. The
second image, as with the first image, is preferably characterized by the

predetermined set of properties of the second flash of light. Therefore,

Prbmlfablye idhgeconstiradds ahel sbeofitstimege 25 elierably singlesarface of the
caomm ede ermined set.of char cteristics, and IS&E nafter referred

SefB'%Pé“ KR Ao L SHIET A1 NG FRAJ¥PRAHRT Bt 'Briheayelnages
ca@t&rwwmerseedrﬂyoﬁra@am aallyafompimixeriasintage exfaimpletemelsurface of

h set ferably sh bright
g S RN AT GO RARIA ALY, EAR TGN i oach of set
of i |mages shares a common different set of properties. As described
TEepea5 1930, AreAn e 1k S50 to WS DD TEGERAEP S0y e
predietorasn&D mwfswqpememadﬂethawemacteﬂamf ohdggs. td herafapatesth the
IF;reéei‘rabl g arnﬁei@(?e?é@b@%é%ﬁgrg (l,'seg Qgrﬁrr]r?olrll ht”agtermlne(}) I%t of

characteristics, and is hereinafter referred to as a first set of images.

Preferably, images within each set of images are characterized by the same set of
properties. For example, each image within each set of images preferably shares a
same brightness, color and illumination angle. Alternatively, each image within each

of set of images shares a common different set of properties.

As described above, the first set of images is captured or obtained by performing the
steps 320 to 350. Preferably, the steps 320 to 350 can be repeated as often as
necessary to enable multiple sets of images to be captured. Preferably, the set of
properties of light supplied by the lighting assembly is variable or reselectable with
each repeat of the steps 320 to 350. As previously described, the varying of the
properties of light supplied to the semiconductor package 12 is for enhancing the

detection of different surface defects.
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each repeat of the steps 320 to 350. As previously described, the varying
of the properties of light supplied to the semiconductor package 12 is for
enhancing the detection of different surface defects. 19 Preferably, the
first image and the second image, ortthe first set of images, captured by
the first camera 24 and the second camera 26 are downloaded or
transmitted tg the programmable controller or controller for analysis

Preferaty.ifns Sish 'O ARE B iSgRIM ARE it TEsiSHrafdraiyincaptured

bystBedirsotameraioatipnl withsdoeriir sherRmAET@ aktdRNthibgise Gpnehsanesa #bthe
Preferably, the ima?es are downloaded to the programmable controller as

PrRAsaTage SO B oBF afEIET c P SEPIE S rERRIERYy hrd gt e mER fdihe
proglyi#iag [Eheotfades idprtinagdithsteis. coRtitmeroA Wt apgersteamera

the programmable controller are é)referabl processed USir?]% method and

24, 13RS SESWRORAME'E s EHELKiRRY inthie IEdfSy ArfipréNtARdER to the
prgg‘faﬁﬂﬂgm@c?ﬁ@@gwfrsg,irﬂaf@@ﬁﬂghmgmeqﬁ@gd @ﬁt@@fﬁld@ﬁiﬁﬁ@ﬁfﬁipgﬂhbly
etecting surface defects of the semicaonductor package 12. Further
PTRRCABTAIER o6 A i R PGB O RSB B o EPeAgER Apndgaed
toghéfﬁﬁﬁgd@fm%bi@mﬂﬂﬂ lef mrr?mmd BRI peskedasidg nixeind H(ljﬁ:pﬁgfb@iﬂms
the system 10. 15 The method 300 for inspection of semicaonductor . .
Ak AP RALER, B T8b AR HEGRE DRI 6 dnSefiving
theshgting4ornstigecgmnectameon 2doritifyingr opreéesetily, toeficst defaresaof4he
and the second camerg 26 capture the sequential images in an .
SelESRENG s AHGKF . 1Phe IARTAnRARIBID DoniFél &F PHSHEIEBR AR 6 i
cafiud IsyoTchraslingtianophdted slidftcatirfeexpesutiomberfiisoaduoriqadkaget 12
the second camera 26 for alternating image capture thereby. Image
be&%fﬂ?@%ﬁﬂ@é erﬁéiﬁﬁ@ t camera 24 and second camera 26 helps to
reduce impact of delay due to data transfer during the capture of images
by the fir era 24 and the secand camera 26. 25 Generally, tjime is
TR B IO Ralal 1EFSED LGS RCEARCTE 1Ak ATt Ao frples 2
seda¢atishnisieggenptalty bycthastisiviiniecieasingd esohritbraheanmasurther
%e Hra;’onf)figata transézr su iﬁantiall influences, apeed or e iciency of. I
PrTAdRE Y calbtutt By et cafilr 5458?%‘ SN AR SARMY LR B e ptUentia
inmeséq}mnalyemhm_irrg\/eafqﬂeeﬁk:iénheypmgrmwsmmd@tmhmrrmmelfmd&ﬁ@dorroIs
thénssyn%%trlgrqllzogtﬁ)%r%llp %%dgl%%ating exposure of the first camera 24 and the second
camera 26 for alternating image capture thereby. Image capture by the alternating first
camera 24 and second camera 26 helps to reduce impact of delay due to data transfer

during the capture of images by the first camera 24 and the second camera 26.

Generally, time is required for data transfer during the capture of images. The
duration of data transfer generally increases with increasing resolution of cameras.
The duration of data transfer substantially influences speed or efficiency of image
capture by the first camera 24 and the second camera 26, and consequently, the
overall efficiency of the system 10 and method 300 for inspection of semiconductor

packages 12.

Therefore, it will be apparent that the alternating image capture by the first camera 24

and the second camera 26 reduces the impact of delay caused by data transfer. This



10

15

20

25

30

30 packages 12. Therefore, it will be apparent that the alternating image
capture by the first camera 24 and the second camera 26 reduces the
impact of delay caused by data tran§1§r. This 20 helps to increase
throughput of inspection of semiconductor packages 12 and thereby

hepa o mekdaoteRaallit HithRueitie sPemRian P QAEREsHS Df HMl thereby

present invention_utilizes time- 5 synchronized alternating image capture,
MAHRI 9 5RASKYd by a person skilled in the art that simultaneous

image capture by both the first camera 24 and the second camera 26 is

also possible with the system 10 provided by the present invention. In the
ARSI N GBI 8Ty SERPABER Rl YT iREFREBE o C ofime-
syhehpasitagesi@iaRgeniage eqnarding walpxerapiasyigetbpgimpeiorfkited in

resent invention. Although only exemplary embodiments of the present

thé i SR e AR 2B R AT, FESSGTG AHéhdneEspond
caviierd 26 tRislstissiesivle Wit therspiiens1chrogesmngipe presificatiansiean

be made without departing from the scope and spirit of the present

invention. 15 20 25 30 21 Claims 1. A semiconductor device inspection

InSMTéefOrg@mmimh@rreﬂeglﬂémsaﬁmW@gﬂfiwgdsﬁv’ctmf;iﬁfnﬁ}aﬁﬂqbndugtor

reflected from a first surface of a semiconductor device and light reflecte

PO A G H AL R S e SR RRBNEALE B3 B lEce Th T YeBEon.

ABRhstagemiiendinglawpstantiaiivealeng ehénsteabnndnanatiie atlersiozee, it will
second surface extendi ubstantially alon least one second plane,

DD FUL0 BB S R e B b B e e BT (e zous

cheefiestandissatobifi datitercaanfioneeid (oithdiredéingtihg fieceiveddight drenapirit
the first surface and the at least one second 10 surface substantially

Of A5y RIS YFBEABN; and
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a beam spilitter for splitting light directed along the first direction into a first
light beam for travelling along a first path and a second light beam for
travelling along a second path, whergin the first path substantially
intersects a first image capture 15 pfane and the second path

CHRlipstantially intersects a second image capture plane, image of at least

one of the first surface and the at least one second surface is acquirable

L from LaEM ORI HRdGR IRSRREHAHREE I TRISEYond image capture

plane for supsemstent sHREHOEOHTRIGRY BH AecERNersystpRT@ffetitcdaitimla first

further comprising: a first image capture device defining the first image

captHTBREr: e Quduster ifyte aapilisbtdaliRaiadeRAM gtresleriecond

imageuerptUE tRtaseniarbetdhadirkinaoecaptifeclevepdng tBstantially
second ima%e capture device for generating image signals from the

acquit@d9rAdYyel di'angeast Bebieds ahe firspat sUac fxtne WL s gnkally

seconmbsyr48¢eass . ohb&ssysiamlasentatakm Idadt Bheseconp g Béilgpahgled
one first le sdis[ﬁﬁsed along the Flrst ﬁth and beiﬁ%sh d and . 4 f
imeRUBAAEPIB, T AP BB oA AR ARGREFWIY (IANET Fapfiguted for

30 onredting fiistratuioant Iagid fhenatheasisorerkeecstt sHEfactaasom@béeond
by the ]jrst image caﬂtu%T&devic%e' and at_Ieastngne second lens disposed

f ,
ann&Lfﬁé‘%ee Btéel‘ % rl%ﬂwérsgﬂgﬁ%ogha imensioned for modifying
optical magaifieatiaplitéheoinepliring Aghatiessidalery thefistdatydeon into a
and the af.least one second surface acquirable by the second iy
cap GG 13 SyAEAeAl a5 S Ao I gRY pearm for
capturevatingeing theesseppathb image capture device being in signal
communicatign with é)]ne of a C(%F] uter- ba?lgld. evice and ]arcontroller for

0

d
processing tHESHHAgE S otehd %@a@n{@ rJPIEIPRR And thdRgEakgPture
one sgamndsilifecsaondirpatipyssstimablye ifitstsenage seaphdrerdayiceapture

and the second im apture device and communicated to the one of a

compURLE b L4F Qe Cd b B DTl b tHE TRt S e g second

thereqyrfinsprcicthdrablmitondestionflthadérst image capture plane and the second
image capture plane for subsequent inspection thereof.

The system as in claim 1, further comprising:
a first image capture device defining the first image capture plane; and
a second image capture device defining the second image capture
plane, each of the first image capture device and the second image capture
device for generating image signals from the acquired image of at least one of

the first surface and the at least one second surface.

The system as in claim 2, further comprising:

at least one first lens disposed along the first path and being shaped
and dimensioned for modifying optical magnification of the image of at least
one of the first surface and the at least one second surface acquirable by the
first image capture device; and

at least one second lens disposed along the second path and being

shaped and dimensioned for modifying optical magnification of the image of
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‘plane ETRR R

5. The system as in claim 1, further comprising a reflective surface
disposed for receiving the second light beam directed along the second
path by the beam splitter, the secon%éight beam 15 travelling along a
second direction from the beam splittér towards the reflective surface and

subsggesilyrRiendr #isd dirredcihwhrnatadiadng Seomediatigeiveyuirable

surface towards the second image capture plane, each of the second
direcR¥ANEEGPIREIMAPRIFEREER ‘E?‘é’ll’?ﬁ'substantially coincident the second
path. 20 6. The system as in claim 5, the first light beam travelling in the
first direction when travelling along the first path and the third direction

-being' SGSYEIEMAR RN theFRI tedUbHNSSS FaRTECJrRiGH Y IRERgrANd

1, themafecaptassesoily seimpriskignatdeashaieatich eleeiveosw @stputer-
positioned for receiving and 6@':%33? rIig@ht reflected from the at least one

secoRBFEAHaUED AT S CRERQ B AR TR ngRSL g of the

axis, firseseiasd lgastic peran ehbodciitesierldsodgiiectirely sadaes the first
travels 30 substan ialj%%along the first axis. 8. The sy%%a/m as%r claim 7,

the alMagEBRE!FirLEMHR A0S FREREDLITRYSRARKE §) I5510F SPIBTWnIcated
one iy emsloitdeanimner ised. RYi® diteasysienlasds wiimagetbignals to

reflector assembly comprising: a plurality of first reflective surfaces
positfbﬁ@%“fdpf‘@%éi\t}i‘ﬁéeiﬂ 0%%&58%@5?'reﬂected from a plurality of side
surfaces of the semiconductor device substantially along a first axis, each

of th Iurali%nof side surfaces %extending along one of a plurality of side
ﬁtU}iﬂlﬁ'm a g &t CBAR'Y¥8Nnd surface, each of the

plurality of sideefikaniee cantiteltifigptee dtfieastcoivdnsetondgongslidit. beam
stem as i im 9, ea

10 < RS DE ROTE A e B PE RSP oy LR e
9, therplietiihty alditgt sellective: sliréatios fedny ihierbeam splitter towards the
reflective surface and subsequently along a third direction when redirected by
the reflective surface towards the second image capture plane, each of the
second direction and the third direction being substantially coincident the

second path.

The system as in claim 5, the first light beam travelling in the first direction
when travelling along the first path and the third direction being substantially
parallel the first direction.

The system as in claim 1, the reflector assembly comprising:

at least one first reflective surface positioned for receiving and
directing light reflected from the at least one second surface of the
semiconductor device substantially along a first axis,

wherein at least a portion of light reflected from the first surface travels

substantially along the first axis.

The system as in claim 7, the at least one first reflective surface being defined

by one of at least one mirror and at least one prism.



o

positioned for defining a passageway therebetween, the first axis
intersecting the semiconductor device and being substantially
perpendicular the first surface 15 of the semiconductor device, and the
semiconductor device being disposetd’for the passage of light reflected

9.from 1 Gysterh danedanieof ty it (hcaRasbageyrmyrantysubstantially

along the first axis. 12. The system as in claim 11, further comprising: 20 a

second refléctildraliyall Hegitistleqtiys intelacssingsiHantd: kideerdving and

secofftdaiiastivesieiecedosareivinenaydoresliestiradiahifttay sl ghanetor
the first axis towards the beam splitter. 13. The system as in claim 1

| 112,
furth@PWISR SHRSIRRIBEA ARG LS 751% SABR-BhER LTI iels S faces
being disnnagcferg direcing fiuhthogneraiad pratebiral eoasthetiiigtaxist least

and towards the semiconductor device, the second reflective surface

subsPIRERRP kSRS GRAR AN Rl AT Sideqlanen senstiniing she.at least

the sereBetRbigstiMessurface being light permeable for enabling passage

of a portion of light directed by the 30 illuminator towards the

semiconductor device therethrough. 14. The system as in claim 9, further
10comprigingystefit sismaggapapa reade vigetiiefninglilye dfrfirgnair qsiptiesebeing

plane for capturing a first image therefrom; 24 a second image capture
devic"‘éj%eé?iwi XWg@gegsWél”ﬁﬁgbeePHaﬁo? epIane for capturing a second

image therefrom, a first lens disposed along the first path and having an
tical ificati toy f bli i f th lity
1157 B SR oo ey e DR ARG 0 S e i e 5 28 ot
f illfst be;ﬂerieu ﬂdi:jedbﬁhing%gr?magamgahmibM@?mmtﬂsleﬁba'siiamsaﬂing
along the seco ath and having.an optical . magnification factor for
ot et e R TR
as tlo¢ srecsunal corayetby dbeiss ot agaicanduceorlfedieeitrinipditpesed for
SYSIGD 5ot ol T emleel A R R SRSl MRASOTNEDR e

passageway and substantially along the first axis.

12. The system as in claim 11, further comprising:
a second reflective surface positioned for intersecting the first axis, the
second reflective surface for receiving and redirecting light travelling along

the first axis towards the beam splitter.

13.  The system as in claim 12, further comprising:
an illuminator for generating light, the illuminator being disposed for
directing light generated thereby along the first axis and towards the
semiconductor device, the second reflective surface substantially interposing
the illuminator and the semiconductor device, the second reflective surface
being light permeable for enabling passage of a portion of light directed by the
illuminator towards the semiconductor device therethrough.

14.  The system as in claim 9, further comprising:
a first image capture device defining the first image capture plane for

capturing a first image therefrom;
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being higher than the optical magnification factor of the first lens, and
image portion of the first surface of the semiconductor device in second
image being 15 a magnification of the image portion of the first surface of
the semiconductor device in the firs ﬁnage. 16. The system as in claim 7,

further compristgida mbgatityetdigevicatenisy ersenrpi@btadercapture plane
generating and disposed 20 for directing light towards the semiconductor

devidlr $PHAHBLISRGdMReeRAeBOMe plurality of illumination device

further being ¢iigipored anshoneradishipriaéregistodight aidhBaving an optical
semiconductor device at at least one of a plurality of angles. 25 18. The

systeNAATiFRiQn R0 b EPARINS: SARMHIRBbATRIR T tienalUgallig of side

dispagerheuchap eiabisfondiactnthi gbinésheusein ganchgiane evicensdqRt by
least one. of ag%léjralgg of colours, at least one of a plurality of brightness
IBIRIGFAP

and HeIdLsk (4R %5 AB%ree of illumination. 30 19. A method

fo][_ inS_peCtirEgs’ﬁ@ﬁ%}mimddi@%@fs@_@\d%gthﬁem@ébﬁd pam mﬁaimviﬁ%mn réidical
a first image, the first image having a first view; capturing a second.ima

the SEBRUTAHER 1RSUAAACk SBRBHIDNRERIUERE HHERURSRI CBFrGiAt BRE B he
and thersesandide W psising thecotiteirmbgn By thaageoid fitsige capture
surface of the semiconductor device and an image of the first surface with

at ledttfe second surface of the semiconductor device, the first surface
extending substantially along a first plane and the at least one second

surf extending substantjally along at least gne secaond plape, the at
150 st Do LB AL bing & AL TR0 WA o FLEp e apgond fens

processigohigHeagianhobirdirsidgmtication thasesbne firegleriorand image

inspectin% at f@St one of the fi(gsbsurface aad the d’:\t least one Sﬁcond

surfab & BPHAL L& HISh RUeEE 1 Od dUrc R TR EH T PEMISR I heF 63 ATRRge Deing
image magdrtificatigtwingeoiniagespodion dlthasigst s feckooned eariodnductor

simultaneously and sequentially to thereby enable
éewce in e%rsf'lrﬂage. y y

16.  The system as in claim 7, further comprising:
a plurality of illumination devices operable for generating and disposed

for directing light towards the semiconductor device.

17.  The system as in claim 16, the plurality of illumination device further being
disposed and operable for directing light at the semiconductor device at at

least one of a plurality of angles.

18.  The system as in claim 16, the plurality of illumination device further being
disposed and operable for directing light at the semiconductor device at at
least one of a plurality of colours, at least one of a plurality of brightness and

at least one of a plurality of degree of illumination.

19. A method for inspecting a semiconductor device, the method comprising:
capturing a first image, the first image having a first view;
capturing a second image, the second image having a second view, the

first view comprising one of and the second view comprising the other of an
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one of simultaneously and sequential inspection of the at least one of the
first surface and the at least one second surface of the semiconductor
device. 20. The method as in claim J% , Wherein the first image is

a

capturable from a first 15 image pl

and the second image is

captyraie fparrsseaereivrgR piafntonie{bistévisganianei Magelde the first
second image, plane being defined by a first image capture device and a

secondf 1At Y Beideark ope SRERIY S TaFRP hiBBRSINALHAUEM Y GRirfRe first

COMp{isfacE edrgiplyishHRAMESIGNag eofiresprIfdiaadenatdersiPBRdecond
the first image and the second image, the image signals correspondjng to

the firSFiAG8GEtER NeheBelapHal b2l BRI QRE R B P IaNe g Hlgget one
captuge sleyjseransineasgieand iy agscaetiire gryiseargspectively; and

processing the received image sigggls to thereby inspect at Iegg%gne of

25 the first APCESEIBHFtHESE RIS

Image for

riBesHESNIegFr0d dPende

semigpduGier adrviteond df tiefmetinthesdndclainat 1easttlherconapiisiags of

modi
optic

ing at least one of optical magnification of the first image and 30
Hfe ShaprRaaHOI T

BHHREAHE 0¥ EMESecond image, wherein the modification of the

optical magunifieasiethefcdiuairg astherfa wfitheéisidnmeaaiod i eSeeardond

image is effected by at least gne of at least one first lens and at least one
M B9 e beiey

INS ST SAHHIRNAME Y A4S HOLEIHRZY IR eRagpable

one fisisé @ﬂ?rri?anm@ﬂ@smg@ﬁqufmaniﬁ@mmmrﬁz@mnﬁm ¢eblong of trclje first
capturing of t Irst Imaage of the first view a the at least one secon
e AT A st ol SR e AL T P e tng of

the second image of the second view, wherein the 5 second optical

mag

20fhe i

Jtactor nd

BRI dP 8 e nace ol S REa e AL

secoidagegdenbeing thevegpnifiéatage Bfdapageb leditdom addéwniishauy fslane,
of the, semiconductqr device in the first image, 10 24. The_method in
Clnim St ITAEE A A 1 ASEEE MRG0 CEIAR A A ap Uiek,
the lighbtgefteptatdeleffdiend a second image device respectively.

21,

22,

The method as in claim 19, further comprising:

receiving image signals corresponding to at least one of the first image
and the second image, the image signals corresponding to the first image and
the second image being generated by the first image capture device and the
second image capture device respectively; and

processing the received image signals to thereby inspect at least one of
the first surface and the at least one second surface of the semiconductor

device.

The method as in claim 19, further comprising:

modifying at least one of optical magnification of the first image and
optical magnification of the second image,

wherein the modification of the optical magnification of the at least
one of the first image and the second image is effected by at least one of at

least one first lens and at least one second lens respectively.
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24,

first surface and the at least one second surface of the semiconductor
device for receipt by a reflector assembly, the reflector assembly being
configured for directing received Iigslg reflected from the first surface and
the at least one 15 second surface t?)stantially along a first direction, the

2dight dirgcigdrieng Thecltipt direaiatbeiRe snbsrauRREYNSRIRdNIOfRiIrsptical

light beam for traveling along a first path and a second light beam for

travelTRGAISTR A sBEHd YathaN KIS EAPtHaG:Sf JaRH stiE agRi Qe Tirst view
interspetsrd atfiesisione edeapil Iend Rivengndsdie e ophidapataimsiaaRal tor

intersects the second image capture 20 plane. 25. The method as in

clainf24E0RRENG FIREFIRG h Al LEon dPRdReFBEITECLIE Vifd: iRypgein the
beam@afdhesesanchinpaRcaapiur¢aptane iseogiyes thegecend ikt optical
beam to therehy facilitate capture of the first image and the second image
25 reQRERINEAY D6 TaFIRY Bt S d MReEaiRP B WAE IR (HESEiERGE T the
light dirariestiateng dbeictirst diveciiesnatmihgefibsidtphat hegniraatdheof image
second Il%ht t%eam is effefted y a beam splitter. 30.27, The method as in
claimPSH ROt EifbYSt Sdasqg E%ﬁ‘?B"riEﬂ%&&‘c%Q%‘('Bﬁénr@ﬁ YR &HPace

positioned for receiving and directing light reflected from the at least one

second surfgce of the semiconductor device substantially along a first
o AL N ShRi o B TR St of e fret srface

travels subgigstimily IRjpne tive featisxiriudthrdeeitecthodigis irftéatab R76ff the
wherrﬁin the at least one reflective surface, is defige%ﬁbg?one of at lea

t .
one MNP RS AIShEIHE!SATE A 8EOPRE RHEMRSICALNR RpaOsklugar device
refledtrrassietryly cofrptisiagsemplyratieyrefidisirraitesthle Seifgeesfigured for

ek PR TR DA

eachsettind plufadifsuissineidlyfdoag exiesdinectatongheniybf aieletsalityont) the

side ?llras?%Slr(?&(ljoﬁotr)]g‘ltri]tgu%ﬂgste%%g};[tlsassglit into a first light beam for traveling
along a first path and a second light beam for traveling along a second path,

wherein the first path substantially intersects the first image capture

plane and the second path substantially intersects the second image capture

plane.

25. The method as in claim 24, wherein the first image capture plane receives the

first light beam and the second image capture plane receives the second light
beam to thereby facilitate capture of the first image and the second image

respectively.

26.  The method as in claim 24, wherein the splitting of light directed along the

first direction into the first light beam and the second light beam is effected by

a beam splitter.

27.  The method as in claim 24, the reflector assembly comprising:

at least one reflective surface positioned for receiving and directing
light reflected from the at least one second surface of the semiconductor

device substantially along a first axis,
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one second surface, each of the plurality of side planes constituting the at
least one second plane. 15 30. The method as in claim 29, wherein each
of the plurality of first side planes is ybstantially perpendicular the first
plane. 31. The method as in claim 29, the plurality of first reflective

surfaces bei{pBetRiaratieationgstion dFfiiRe rRfRRESRGEVRY Hisrebahveaavels
the first axis_intersectirég 20 the semiconductor device and being

subsBYRERINIHAYAREDRP ISt surface of the semiconductor device,
and the semiconductor device being disposed for the passage of light
reflected from the first surface thereof through the passageway an

. d
285 st TSRS SR RIRITLAL, SEDEPRIR RS AL RS NG ERLiRRLVE, Surface is

whergéfitle faror asaeRydwither aadnsss enspaond reflective
surface positioned for intersecting the first axis, the second reflective

surface for receiving and redirecting light traveling along the first axis

2dowarms thethedqas spbitenm 30, 3k HiRmethadmsljncelarisiag further

comprising: directing light along a first axis and towards th .
omieontaAoP AN o iy e G At BORLPIS gyfgoeiving and
geneﬁw@fiibgh ﬁgnilllcmbwé@rfr%m mmdyeff?ayeﬁwé@gfofimm@ghductor
interposing the illuminator and the semiconductor device, the secon

refle CRVACE SHBSEHALY RS BrHISH BRSSP e tgessurfaces
portientehdiingcikmhglomg dha fitatAiis do\iaedplthes samhmenrduaiay deyigeleast

therethrough. 34. The method as in clajm 19, fyrther comprising: 5
cont T 5 BRSBTS 6P P D FBECHLAnG the o eas
semionadecind @eariee, wherein the plurality of illuminators is operable for

directing light at the semiconductor device at at least one of a plurality of
angles. 10 35. The method as in claim 19, each of the first image and the

30secontiémagedhaindeiinagdeiheie e Htsheatiofpitppdiies sidd planes is

second set aof properties, each of the first set of properties and the second
set o?%)r%tﬂ@ﬁﬁé& F%%R’?Bﬂl‘iH@“aﬁ“%Q&??cﬂi%”Sf at least one illumination color,

at least one

31.  The method as in claim 29, the plurality of first reflective surfaces being inter-

positioned for defining a passageway therebetween, the first axis intersecting
the semiconductor device and being substantially perpendicular the first
surface of the semiconductor device, and the semiconductor device being
disposed for the passage of light reflected from the first surface thereof
through the passageway and substantially along the first axis.

32.  The method as in claim 31, wherein the reflector assembly further comprises a

second reflective surface positioned for intersecting the first axis, the second
reflective surface for receiving and redirecting light traveling along the first

axis towards the beam splitter.

33. The method as in claim 32, further comprising:

directing light along a first axis and towards the semiconductor device,
the light directed along the first axis being generated by an illuminator, the
second reflective surface substantially interposing the illuminator and the

semiconductor device, the second reflective surface being light permeable for



illumination brightness and at least one angle of illumination. 15 36. A
method for inspecting a semiconductor device, the method comprising:
capturing a first image, the first image characterized by at least one of a
first view and a first set of properties; $nd capturing a second image, the

secoggkisTiag epabaiRCcierizepdict srairafangsi@ drcard waw /ighals the

second set of properties, the first view comprising one of and the second
view SOHERRIHE n deyice s aiitNe8e of a first surface of the
semiconductor device and an image of the first surface with at least one
second surface of the semiconductor device, the first surface extending

34ubstHRiRIRNAA A 13 AR hd RS ARMRTISEY one second surface
5 extending 2gopioshiagtiallyphlediehat deagl @nmaeeontbiplanecting atifpasht the
one secand plane being angled away from the first plane, each of the first
set oFPROTRIELUEVIRG second set of properties comprising at least one
of at least opgdHeimithationraeprss alleasioreillopdnalieondrigfiaess Rkt at
at IeaEt and at least one argé;les gf illumination; an rocessing at least

30
one REFEMISPRATHELY SRYItF&AERY ARaGEAHIVIA Béeﬁﬂﬁg Steast one of

the first surface and the at least one second surface of the semiconductor
device, wherein the capturing of the first image and the captyring of the.

10 35 g0 o THe IRERORL BelfoAARE 3o Bl ISCTAS Gom oA (e image
theretharnahieabf dye olsiofuliafiesustt afdsegeeidabitspecioondf tee of
at least one, of the fir% @;r{?ce and the at least one second gsurfac€ of the

semiBEIRALES: RS RbSth HECRETHER NN U8, ARG, ELALRAGRG es

5 recedmigpgiiigbtd mflmmbddmerlma muridﬁyffﬁ§idﬂmr;ﬁaﬂss cﬁoﬂbﬁ ?thleast one
, ¢ y " : _ ¢
SloralyPUb RS B oR AR Dol o ISR of sice planes
15 and constituting the at least one second surface, each of the plurality of
ide pl tituting.the at least d h of the.
el T e et e R

plurality of stdptiages first image, the first image characterized by at least one of

o

a first view and a first set of properties; and
capturing a second image, the second image characterized by at least
20 one of a second view and a second set of properties, the first view comprising
one of and the second view comprising the other of an image of a first surface
of the semiconductor device and an image of the first surface with at least one
second surface of the semiconductor device, the first surface extending
substantially along a first plane and the at least one second surface extending
25 substantially along at least one second plane, the at least one second plane
being angled away from the first plane, each of the first set of properties and
the second set of properties comprising at least one of at least one illumination
colors, at least one illumination brightness and at least and at least one angles
of illumination; and
30 processing at least one of the first image and the second image for
inspecting at least one of the first surface and the at least one second surface of
the semiconductor device,
wherein the capturing of the first image and the capturing of the second

image is performed one of simultaneously and sequentially to thereby enable
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38. The method as in claim 37, wherein the plurality of reflective surfaces
is defined by one of a plurality of mirrors and at least one prism. 15 20
25 30 29

one of simultaneously and sequential inspection of the at least one of the first
surface and the at least one second surface of the semiconductor device.

37.  The method as in claim 36, further comprising:
receiving light reflected from a plurality of side surfaces of the
semiconductor device by a plurality of reflective surfaces, each of the plurality
of side surfaces extending along one of a plurality of side planes and
constituting the at least one second surface, each of the plurality of side planes
constituting the at least one second planes, each of the plurality of reflective
surfaces being substantially parallel one of the plurality of side planes.

38.  The method as in claim 37, wherein the plurality of reflective surfaces is

defined by one of a plurality of mirrors and at least one prism.
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