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Mul tiple Surface Viewer Field of the Invention The
present invention relates to an optical device for
wo c@aitoggserul ti pl e surfaces of an obj ect sinul t BOESEEI0Y/000106
Background During the productijon of sem conductor
devi ces, for instance conponents such as Quad Fl at
No-Lead (QFN) units, it is necessary to sanple the
conponents and i nvest Mydtiple Sheface biewgral i ty control .
This usually invol ves inspecting those faces of the
conmponents with functional formations on themto
F218 Of Bellintidhe present, are not broken, do not
overlap where not desired etc. Inspection devices
exist in the formof viewers which provide magnified

i mag f e _rel.evant, surfaces r.h n. i nspecti on.
For s pABRE Fes KRRl Hi T iR plpisutaces of
ahebjeot smapheduilas a plurality of surfaces that require

investigation. QFN units are usually nmade in |arge
nunbers in a single sem conductor substrate. QFN units

B%F!%réhrﬂgu' ated fromthe substrate as parall el pi ped
of variable unit size. The units have contacts

on a front major surface, and on each of the four side
surfaces. Co n jnspect|on_ devices only capture one

vi ewHHfing th raducrign i pemcendurdorglenices. fpeinstanes qamonepis such as
(%i!ﬁ&' E6e NS LER ROFNDV & Ot qgoﬁ&@&aﬁ) M Ahpl@GAL | @hipoRlnts and
the sanple has to be flipped, or the viewer has 0 oe
inviestegate thamsfor lquality fcbptrelnt THisosmllarisvolveviaspecting ehdse $aces of the

w th view time each face. such, jt is tine
cBsheheblsn g b gl Jomiters oy fieat s Faphey afe bresent, are ot
biokeh,f de heneverlabSviideé @bt dddpred 246 Ihsgelionl &SMRY ekt in the form of

Charles H Anderson _on 2 Decenber 1997, discusses an
vispierscuhich prayide magnified imaass ofitheirplayant iswrfaceh fori hmorandhspection.

direction and projecting the split inage in a

vertically staged orientation. Such optical guide is

onl yFéomangpgrodiucg fordgssnder QRNausity, fthe @bpcabeinghistpled has a

E‘? in tmpéfdi megsi ons, SUMWARY According to one aspect
plyality, of spefacss: that,irauire dvestigation; s Q5NoUnitRe areausvally imyide in large

numbers in a single semiconductor substrate. QFN units are singulated from the

substrate as parallelpiped blocks of variable unit size. The units have contacts on a front

major surface, and on each of the four side surfaces.

Common inspection devices only capture one view at a time. To capture the
other views, either the device has to be moved to another viewing location, or the sample
has to be flipped, or the viewer has to be moved. Thus the different faces are viewed in
series, with viewing time for each face. As such, it is time consuming, thereby

potentially causing work inefficiency.

US Patent No. 5,694,250, issued to Charles H. Anderson on 2 December 1997,
discusses an optical guide for splitting an image in a horizontal direction and projecting
the split image in a vertically staged orientation. Such optical guide is only for capturing

images from a surface plane which is in two-dimensions.
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surface view ng apparatus for providing i mages of a
plurality of surfaces of an object having surfaces in

wa@roosaessse di fferent first and second pl anes. TPET/SG2004/000106

apparatus conprises: first means for directing |ight,

second neans for directing light, third nmeans for

directing light, first neans for receiving |ight and
SIIMMARY surface. The first neans for directing |ight
directs light at one or nore first surfaces of an

object, the one or nore first surfaces extending in

one Okcddiifig ftd loht a3hédf@F thd PeesSRCRNENtIRAMRrd R provided a multiple
directing Iifght redirects light reflected fromthe one
surfapovigwing eppasaing fureprovidingeinmiges of a pluratityaofburfacesniof an object

W oo g OBl SRR b88 rohES KPS AL comprises:
faeciasths ﬂbﬂﬂ‘iﬁectih? ¢ight, 6&dona fibaf® £ Wike Pl @Eht PBIrl Sneans for directing

different. The first means for receiving |I%ht o
lighb dirgtageqns dar receivingdightiand amimage seldend Thefirsh ereaps for directing

%f pfz@At;ggl?tta& exefe{%ll B fifd auﬁa%sso(gkﬁarng@j@&ttbg Bn@gld?lloke%@}st surfaces

ected”tfromthe one or nore surftaces o
extgnditig inr@needd og: first plames.i Mt sdeomeiCineans. fof ldérectifORght redirects
eis.ina third plane_and receives the received

surfa .

115“5 peticsredt framy phepngg UL oA Stifacscels ther ebigeinde drayelaip a first

dir¥B@6h. t MBE Qhir® MeahlS Q' @ikdddnk ight %g@%@ 9iofif ?fsﬁtse&fndt ffeface of the
ided anultiple

present invention, there is prov
obiact acesegondwlang,ghe firsyand serpnd plepes beihg diffidremtal Theyfirstf means for

surf.aces, of an qgbject. havi urfaces ip at .l.east .
"EF YRR DR Terotee MARATlee Bl i Bkcascond, sirlagR g M bject ravelling in
aCsaPid 8Réction AlUIght irdflecRid fréth! tRE 0AE Dr nfbrd FREN stfthédst AATthe object

and_an |nage§$enerat|n device. The plurality of

traxelliagtip the fiest (dizeetiqn. ghke inage pirfaecaliy inya #fird plane and receives the
' ' ral i f fir S

rSUEH A e Bf Pl ah oo TR B el B HRIRRET o

the object, to travel in a first direction. The beam

splitter reflects Iiaht travelling in a third . .

di rec’i“iCBfﬁ{“&% 1 1l S§A00F ASPES O thee Presetolyeniim, gherg is provided a

d oy i i econgi ! ,
RSNl 50,1 o Echoely B SOOI LTSS ot

havigatsurfedds du b tastrdifferehiefistamhstcsud phoes. oThe fppacdtyseatmprises: a

ravel ling in a second.direction and |ight refl ected .
S e Clicihsr's BER Fol s of e g Gonr el Shsea it plusality of
réflexvdrh lré Mt light Aea bivrdity D RSt uRicesT BEan %{3& in a plurality of first

enerating device generates an inmage from'light of the

gnes andy reflesbightaeBent¢chfrem the nstriurfaees dfithe pbjeble sortravel in a first

dg:?lét'h(;ent Slhe 66'3.8‘1 ép'lwtgre I%ﬂ@&'s %%htgt?yv%ilﬁ}gelg ai Hir dﬁ*g(%ntaq itl{edplurality of
reflectors and at a second surface of the object in a second plane, the first and second
planes being different, and transmits light reflected from the second surface of the object
travelling in a second direction and light reflected from the plurality of first surfaces of
the object travelling in the first direction. The image generating device generates an
image from light of the first and second surfaces transmitted by the beam splitter, the

images being generated in a same third plane.

According to a third aspect of the present invention, there is provided a method of

providing images of a plurality of surfaces of an object having surfaces in at least
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According to a third aspect of the present invention,
there is provided a nethod of providing i nages of a

we@basabicsey of surfaces of an object having surP@De6200#000106

at |leastdifferent first and sefond planes. The nethod
conprises: directing light at one or nore first
surfaces, redirecting light, directing light at a

didfeoend fisstrand secondenanesi ﬂ@lelmq]nd emdplgwl edisdciing light at one or more
rst of, an

f t fi
TS0 R0 D P A LS S bRl e
gﬁﬁke{tﬁﬁtaﬂ ihda ?Qt Th@Bh@Glt 86ref ﬁl@mlﬁ'ﬂl@eg ark Frst Db %Sfecf)i‘n one or more

the ob | ect, otravel in a first direction. The secon

Hrst Pb@éﬂ i %e@res@ng)hﬂltsedlreatﬁélght refleeted i omu thei firstesusfacoofithe Obj ect,

08 B0 RSPRG0S e ot in

seond ﬂlaaa,rmamst@hdtsh@natplmg being\Rffbief0 RécedviSe fifMeceives light
di rect| on and light reflected fromthe one or nore

reflegted fiom ﬁ%?e?§°<6¥d uRkce pf thetobjach iraysllingin 4 seqend direesion and light
r

HAICEEY 1 e TRE R R0 AR sy TREE oPRRTIECE ol A firs dirction.

Sendratirgsan infegei geagret®s e inghgg drvan diecdcdinedaligtarst thdfifsd and second
| an The a rat us of he fi rsh é‘%aspect s may be

%%&f‘ﬂ?ﬁ %g‘?f’gfaﬁ Ingk sapedhirg plage aspect . BRI EF

DESCRI PTI ON Furt her features of the present invention

will readily be apparent fromthe follow ng detail ed

descrﬂm ppparashs af Hierfirkt twot aspeete meyabepoperated tking the method of the

r e to the acconpanyi ng drawi ngs, in which:-
'&ﬁ&ﬁaréﬁc?u s a schematic cross sectional view of a

mul tiple surface viewer according to one enbodi nment;
Figure 2 is a flow di agram showi ng a process of
capturing an imge of nultiple views of an object

EﬁjﬂgDﬁggﬂp—fbﬁl e viewer of Figure 1; Figure 3 is a
perspective view of a QFN unit for imaging; and Figure

4 is a schematic image of a QFN unit, as captured by

the v Fig 1. DETAI LED, DESCRI PT].ONWhere t

same #%VI%F ef?i%tBreﬁ u?#ﬁ’&l p?ﬁ‘i%a’lné(e‘?twnrrﬁ’rﬂé eHlY 85 eaP@ﬁfeflh drom the
ﬁﬂ@@fﬂga@éiaﬂgd HBMPBR: of ta hinYmAtiile JeRME Wi R8TEnce to the

el ement
accompanymg drawings, in which:-

Figurel is a schematic cross sectional view of a multiple surface viewer

according to one embodiment;

Figure 2 is a flow diagram showing a process of capturing an image of multiple

views of an object using the multiple viewer of Figure 1;
Figure 3 is a perspective view of a QFN unit for imaging; and

Figure 4 is a schematic image of a QFN unit, as captured by the viewer of Figure

DETAILED DESCRIPTION



10

15

20

25

30

By way of non-limting summary of the main enbodi nent,
as described below, a nultiple surface viewer 10

we@emsilaisse vi ews of several surfaces of an obj ee¢T/SG2098H000106

is reflected onto a beam splitger 50 which reflects
the light towards a plurality of reflectors 34 and
onto a second, front surface 56 of an object 32 under
i nspection. The reflectors 34 reflect the light onto

firstyaside surfaces 54 of the object 32. The i e of

the 1 PR G6 g EtERngiondmerhl APpERTS Mol o opehdhe o
hdeemparyTh® Blawin®; it3Ouded o dédifte fhe@Rhe Sltieate 56. The

i mges of the side surfaces 54 are al so refl ected,

back to the beam splitter 50, via the reflectors 34.

The vari [ : 0 . ifter 50

o a PARDLBRIERAAESTybah Mk bl SRR BN L Rogrd betow, o
muttipde aurfaoe aiewierrhQ providus wiew st \sk eeallsarfaddafat lobjept. ELight is

Sefetsa e« oy B bich rebrergba bghigPwaidR s RWaIT of reflectors
%?hrﬁf&nt(l) E!s&%dﬁlﬁ, fontSuffa&CIW S o%jéc'i 93 ﬁg&’&%é Q0n. IR Weflectors

a multiple surface viewer 10 according to an
hiedldtttbatightfonthrsp sekentfacas\sdrifitienobjddt 82nlht iimhge of the front

f . Vi 10 incl s.,a,vie enerat or housin
855 175 P FpighEopth T o pen Rerp Bt o Honstidace 56.
EXEiRiges bEfle BRIE Suificed SPR ATRMNRE, balk Qo YheW¥am splitter 50, via
t%enerator housi ng 12 has first and second apertures

o reflegtarn34.i The varinys dmagns dasspprigh ghedean $pdittes $Qitosa fagusing
[ such 1ine, such

el L SEF ol ete SN Il ST fh i cBTrS i e 16. The
mxltiphdsdunficé Micorg 0 tdprures ihdg@s oOmulthite ietvs lof amdbjees Aitlout
apﬁrtures 22, 24. The first aperture 22 gives access
Resding fp Etpts @ B theioBiec80 wit hin the vi ew gener at or

housi ng 12 for receiving an object 32 for

i nvestigation. The second aperture 24 opposes a second
meansFigore Iris@sclémaicl drgdstsectionak View of mtmodtiplerstirface viewer 10
focusi ng | en 4, whi.ch i s arranged short di stance
SO @RS Lo Of he Prese S R ia F CeHILPIs SO e 10
nekusd NeelvaRfcrhtbr AbBsiAd [ ANABEuSIIBhAI 4 ¥ndA! Rhdgl |ca}§t91'ing device,
each other, wth the focusing I ens 14 centred on the

eaphidcd peretbyracCOR cometh ¥n the centre |ine 18). Four
first and second neans for reflecting light are
posi ti oned around and centring on the view ng position

30 ( anigt viewigegera@Rhowsing MEhakSirst abdeeédnddpeRn@s 22, 24 in first and
secondneans for reflecting light are reflectors, in

serond enpomBE paralek ides 28y AS.despertely. afplheugh no such line, as such,

exists in the viewer, a centre line 18 is shown extending through the centres of the first
and second apertures 22, 24. The first aperture 22 gives access to a viewing position 30
within the view generator housing 12 for receiving an object 32 for investigation. The
second aperture 24 opposes a second means for receiving light, in this embodiment a
focusing lens 14, which is arranged a short distance outside the housing 12. The second
aperture 24 and the focusing lens 14 are arranged generally parallel to each other, with

the focusing lens 14 centred on the second aperture 24 (and on the centre line 18).

Four first and second means for reflecting light are positioned around and

centring on the viewing position 30 (and on the centre line 18). The first and second
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prisnms 34, The purpose of the reflectors is to
redirect light to the first, side surfaces 54 of the

wobjoead3e3?, in first planes, and to redirect |Pgh8G2004/000106

reflected fromthe side surfacgs of the object 32 in a
first direction. Central axes through the right-angled
prisns 34 are nounted in the sane pl ane (extending
peapefod reflécting lighttanerefleetioes, of this examplelin, thevforin cffatght-angled

centr is orth nal, to its t est_n hbou

BEns S Thc PuBbie adfe 0esra/s T tsdited TghEimene Brvtion ngfaces 54
bhhe BT ?Q iRfies pla!ﬁh‘s ahd e RUREct ghﬂé?le&é& $3k RE §1de surfaces of
tilted such that for 'the faces 3 risms faclng

thecobgdst 82 in 3first directivg €ntralaaxes through the Eght-ﬁmct prisms23 are
| 1
PisPefea 5% e shite e P pErfontat e Had & Hiepe 1. with cach

aé:mltal adis 5rtho%'ﬂiiﬁl 1o8RIN0 e@estidegzhbohds. Fack gnsrﬁw Q&1 feldive to the
definition of a particular edge of the object 32,

nhn% RONtENIGthE St FFRS, BeanBPwd Trgprisme ammlmdg@nb that for the
gﬂ ?1? tﬁle i])rlf&lg] ﬁ?ﬂ{g[tﬁé‘%mg?&%\% &ﬂehe%lgé r?e eest gl%(‘iirﬁlj ap%Hure 22 are

slemnd thel denizé tiné &8 ilag theiedgas Gurfier ﬁ‘bni the fiphjaperturd22. Mhe angle o
This le dsto grea efinition of

E 8&813% pil aﬂﬁma pHbe fiftgnto g itipe ok # a@mcular edge of
ﬁl‘éerja&?ﬂ Sthié, oﬁﬁé@wf&@lnﬁgﬁt beZunclehr. | Foﬂ tﬁe w&% ?late 1, the

t hat” need greater detal he prisns are
ptti$mey ard tilted ta mﬂectﬂxg‘ht ehgmlw lp to ﬁlﬂ’Bflemfry Wwhichiid to&\drds the second,

I PR RSt of R 5615t 2 i Rbondatane. Thitadsgp erater

ﬂéfﬁhﬁo@@ﬂh@ ddgusijsinmgIte ﬁbﬁt RSdsab theAdidly sRRicad 4855 the object 32.
each other in tf]n s enbodi nent (al t hough out by 2a)

Hhieis thet 1eatedeng thatinged mseatagaletil, Sippuismsegire tlgmrf]llarhlgﬁ ather direction.
PSR il s b A SRl 53801 o gptions

36 of the opposing right-angled prisns 34 are
general ly perpendicular to the plane of the focusi
I ens ‘ﬂi %ﬁ}f&grﬁw@% aces SR of eppasingyyehiangled paisws dd At %@steﬁtlally

f)ﬁ@llécl(?&k‘z?dhnﬁhér%‘ﬁnélﬁmgﬁﬁ V\%lt ot B 285 Oﬂ@reﬂgc}lngfsurfaces

aperture 14 The t acl ng surface
3$hef gnpiosimg r@ht-englwmlgmﬂ @k laymest bt glelangles eaedthothee (although

3248 7B b BaibForsndhing el S RETR gD Gt senclgd pibms 34
érb@@ﬁer&l%ﬂﬁ@rgendlaﬂiﬂlb shepanPd ahé focubigg 1Gks m4‘7{‘:11tl§bugh reﬁéh 1s out by
series of ext ends al ong one i nner wal

Bowsliangcengred anfthe Ecusing lens 3 4as Welag onsibe rsc@nduapentm§4) The
t%ﬁﬁ?ﬁlvx%rd ﬂlcing surfaces 37 of the prisms 34 extend generally parallel to each other,

with variations up to a from a common plane, and out by 20 relative to each other for

opposing prisms 34.

A light source, in this example in the form of a first series of LEDs 42, extends
along one inner wall of the housing 12. A first additional light source, in this example in
the form of a first set of additional LEDs 44 is mounted outside the housing 12 around
the outside of the first aperture 22, spaced apart by the at least the width of the object 32,
in this embodiment about the width of the aperture 22. The LEDs of the first set of

additional LEDs 44 are centred on the centre 18 line, extended. A second additional
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the formof a first set of additional LEDs 44 is
mount ed outside the housing 12 around the outside of

wo besfiozesé aperture 22, spaced apart by the atPdE862004/000106

the width of the object 32, ingthis enbodi nent about
the width of the aperture 22. The LEDs of the first
set of additional LEDs 44 are centred on the centre 18
llightsouecet Bridiscexarplecio shelfomidif tai socradd setyof adsditionablL EDs 46 is

b ST e S B SRR e S s oo
sBdnlisetdf-aa0iionsl IEDSH ard4pactdphieBy aQfisthdte chie 86 thab®hich

of additional LEDs 46 are spaced apart by a distance
eKtsnds basweennithe iithast distanerdpoinds neeachipals of wppeniag right-angled

L. e [ak g i ... 0 ' right - anaql
ShpbRa9S e DBl GRS PLLadi HREEAIS o0 Bt cnce
linPd 8 4 Gha €Dz fithecstcom ddp of adlitisrl LEDS 4b%re d186 tiltEDeelffve to the
t he second set of additjional LEDs 46 are also tilted

ceMER el & by amangleRowiich imbisigmbadimantdn gbeut §0°. Rhepirpese of this
oS npPRRUIE N oh ShiAQitd A8m &Hﬁa@é&é’&ﬁﬁe ?E'eE s to

i mprove contrast on the | Avar acing sur ace 86 of

the object 32 A diffuser 48 extends in front of the

first serjes of LEDs.42, between the fi serjes of
L EDe. A50Eiger e iRnga il pt QLB oL sHes Of bEDS 401 peiyedt the firs

HERRSF T MDsH Y £tthE thidd18BE the BYEERE il% ] %%][}8 hfeally fd? dRe&Ag light,

splitter 50, is nmounted in the niddl e of the housing

templifindrhede byna beam gplitter §0) ismeoub®:d iarthie ingddleofthe houding 12,

the first series of, LE 42 .an h i ffus ..ATh .
sl the Beftcaents. B 1504 BAP b Ruseries S LRER 43 S e diffuser
48Nntrhe bedr eplitter 30Gs i@ar%@@ atlhd 44361 453.10 ThiecoRR8Mne 18 and to the
splitter 50 is arranged to redirect or reflect beans

defusats. nlhe beam tpligher oQ isj asvanged iorredirect gr reflgsidheams coming in a

. . ! . A . _
SUAPYSN LA 38 Rk L SRR S, et pis
Passe theoriewingpesitibs 30h&he btdm spléterabsanmseo ot trgnsniitithe reflected

he right-angled pris 4 and_ the, view ng posi.tion .
bepm ot m_g%ﬁweé “Bheleq prisnpe ad i ViorREGgDHap SPovithout
HbfectiBR! 1 irBQioch®rthbPendd 6fRe BAt fifd 19 IEBLBNEitRr 50 extends a
di stance that I1s wder than the gap between opposi ng

distrinee thag isoidpr themtheqzap bebreso\wpposingirigh-angladqusinseift. Moreover,
Erhh{ﬁqg %#I?(%@Iglgr?tgtsgsgés elutsggj %Vlta 83}#&%&5%@1% 6@%&?8{5:% rl‘a%t?we%gttl\{\éeglrxlthest
EpAaBd paingd cFdwdldppFingAght dhgfedirsafst 340 Tn RAIRLAEG pdralldl hSthe
centre line 18, the beamsplitter 50 extends a

aenftedincel & Mebepm splitteini( gxtenski gedistenpgrihatrigslightiytongst than the
y}g{ﬁz of tRE fird E+r?e§ 0?{[.5%5%% 14 thik Qm%gﬁi%e%mgai%ﬂée & %is% slightly
i Stance i's al'so slhightly

longer than the length of the diffuser 48. The beam splitter 50 may, for example, be a

mirror-type beam splitter.

The image surface is exemplified by the CCD camera 16, arranged on the other
side of the focusing lens 14 from the housing 12, and receives the image via the focusing
lens 14, in a third plane. The CCD camera 16 is also centred on the centre line 18,

extended.

The object 32 being inspected is inserted into and held in place in the viewing
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| onger than the |length of the diffuser 48. The beam
splitter 50 may, for exanple, be a mrror-type beam

weplostivisse The i mage surface is exenplified bypeheGEER000106

canera 16, arranged on the othgr side of the focusing

| ens 14 fromthe housing 12, and receives the inmge

via the focusing lens 14, in a third plane. The CCD
pasitiom3Q by anoatle 62 cwhich edzzle 52 may bemobatichily cort®d]lled. The object

AL PR e i e
Zj&et 32 is é\?h 8 1851&d, &t i ReldBvitPRour Sl ticeabs Yacmg the four right-

controll ed. object 32 is held to be centred

eesied prismy 34, xae swbtfmﬁﬁﬁ‘ Ren@ripmgids Bn@lcbcfams@me @eld parallel to

L ] el
i siing Ryfichs 2ot dof oA R B pligns 3 Fhinvard
flarcﬁrﬁg’(ﬁlrﬁée 5@0LtheioBfect 32, Fadidg 13es tHerHoasing42 tlﬁ’ﬁﬁglﬁthd dirst aperture
faces 54 are held araIIeI to the inner facing

2ormak Baa TISULA forripsipnse the ot syracepighe ngS?tl 32pgr a minor
h
plclb et a6l QheashReRSfotiol Rl s cone

28, Thefinklgeoutwar] facingsufface8 fsakie mrrestbav}ndl mbeupﬁpcmrﬁrm is attached.
surface of the object 32, or a mnor surface. The
inward facing surface 56 is held generally

per pengk audwar defs&lﬂeh%rﬁﬁ%htxﬁe%t id AR nd& todIRW thB Q/ieﬂwmg of the four
outward facing surface is the one to which the

@dpﬁaﬁs56ﬁndﬂ§lawm@dh@dgﬂnﬁ@eébai@n@ésnt3bbddornxmnwdlnﬁw

ar.rangengnt allow the view ng of the
surt P%f’étl(fnéozgs lefFe ?ﬂe})efjl%)gl Miwar d faci ng surface 56 of
an obJect 32 held or nounted in the view ng position

30, as is descrlbed bel ow. The nozzle 52 hol ds and
i nser 8¢ ppezlef Belds and inserts the ebigrtedy) intp the yiewingpatian 3 via the

o 2 S 8 8 5 R O

BEESSMA 4 hll@di\?\@ﬂchéd)orpfocptbvide illuninatit; itlgenC CDham@ED1 6 is also turned
B 305 Lighe 5ot e s%rge%ﬁﬁgss‘fﬁw% ihghigh the diuser 48

@téclf S'ﬁﬂ‘) 48e ﬁﬁﬁﬁ& Aﬁ]@@ced tghﬁ?stﬁ'blftfe ‘thceel'l' gvérﬁqy u‘?ﬁ‘éjhélﬁ from the

di stribute the light evenly. l1g the first
Sot sertesoff LIEHSS4?4218(th¢ élfﬁher lcﬁ)f Ililtsstbc ser@)ld frant suttfave of the beam

S nd, front . s t he I|tt r .50 and j .
FEFREED abf R ORI APSah st B TR Pondo bty PLind B object 2
arsh $ 10%).0l0he ﬁght?eﬁuft& BmIIIBY of flﬂB Eirdtiseids FMED D f16RER to the
LEDs of the first series of LEDs 42 closest to the

first side 26 of the housing 12 (and to the object 32 and to the right-angled prisms 34)
passes across the centre line 18 before reaching the beam splitter 50. This light is
reflected through 90° by a region near the end of the beam splitter 50, the right hand end,
furthest from the first series of LEDs 42 and closest to the first side 26 of the housing 12
(and to the object 32 and to the right-angled prisms 34). The light emitted from LEDs of
the first series of LEDs 42 closest to the second side 28 of the housing 12 (and furthest
from the object 32 and from the right-angled prisms 34) does not travel as far as the
centre line 18 before reaching the beam splitter 50. This light is reflected through 90° by
a region near the end of the beam splitter 50, the left hand end, closest to the first series

of LEDs 42 and to the second side 28 of the housing 12 (and furthest from the object 32
and from the right-angled prisms 34).
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first side 26 of the housing 12 (and to the object 32
and to the right-angled prisns 34) passes across the

w@ensnaescsé ne 18 before reaching the beam spli tP@r/S&04/000106

This light is reflected through 90 by a region near
the end of the beamsplitter 50, the right hand end,
furthest fromthe first series of LEDs 42 and cl osest
to the first side 26 of the housing 12 (and to the

[ ght TRRAEaad presh P i e FEPBWS I pididsiadiiogal fisht,some
of GhRHtwilla b%lﬁﬁﬁ%ﬁlﬁhﬂé@ &hRed.t he hOUSI ng 12 (and
furthest fromthe obj ect and fromthe right-angl ed

prisnms 34) does not travel as far as the centre line

18 be | t i aht. i s
L2 DY e AR RHRY 8 B AAPLES SEEiPs L Bk b i one o
tieein thpldireétion dlhe dtieof tht pribardmen donrcd Hsesta dodsthhtlevel across

first series of LEDs 42 and to the second side 28 of
fh?éoeﬁ@lﬁ@ilﬁar A% Roxthe ether tiogirisms Sh enseolopliel is showare front view in

e

Ifmgha hncsnsmg op aleing dlre bdald spliptpesl (going diegdnaliglup ifivageft to right in
Erodugﬁd. For the two prisnms 34 shown in side viewin

the light entering along a line in the
direction of the axis of the prismconmes froma line

at a constant |evel across the beam splitter 50. For
t he offhe hght\meﬂmwdsbnsﬂ@beamrseh@r S\Qﬁrazyh sitgwaride the fimst end of the

@fe% h&ﬁs?x#eu] Iﬁgﬁf{egﬁc]ted £¥ ﬁ1 g f tgl? %er | ngl?t?eg%ﬁgmg into the

fW@pmas dfiopposing ng@t a.ﬂgleall pmﬁlstzhewhaem ﬁ@éﬂdcteelrthﬁﬂgh (90 - 2a)° by
%}Womg di agonal | § p fromleft to rlcg in F| 1)
éeﬂ“r'cgﬁlﬁg spidageg 38 @4 ﬂwrtsms Heathisdrg qdecrntednet awféqss s1de faces

PUPAIAESE LBt P SIBE RO OgRA b (o
Sh@&) t[hl@ttwﬁﬁcpmh bysthe)fnldxtip ofthedpeamghlittartgl ie dirpeted stmig onto the
wher d ro 90 .- 2a) by the

Eatcfr}ggs %\%%ﬁﬁlﬁg tﬁ%&ﬁ%ﬁqéﬂ)ﬁ 3)4 and is
directed ont o the four first, side faces 54 of the

obj ect 32 that face those t wo pai rs of opposing
ri ght The gg}etdvlpﬁlil wash@4hq side facs19B89f the objett FeisIreftaced disectly

e of | i d

b P Rne e PRAE) Rt Pl sB B Rbiogg 2 ani
f&ﬂee&ﬂ tidugisoop28)° blQhe re'ﬂléetlﬂgl Wiface¥s Chuck €a641ES tHelRam splitter
side faces 54 of the object 32 is reflected di rectlg/
50 (step S112). Likewise the light which reaches the inward facing surface 56 of the
object 32 is reflected in a second direction (which is the same as the first direction) back
towards the beam splitter 50, although this is direct reflection (step S114). The reflected
light (image) from the object 32, whether from the side faces 54 of the object 32, via the
right-angled prisms 34, or directly from the inward facing surface 56 of the object 32

passes through the beam splitter 50 without deflection (step S116).

The image light which has passed through the beam splitter 50 enters on the
focusing lens 14, which focuses the image onto the CCD camera 16 (step S118). The
CCD camera 16 captures the image light and generates an image signal to allow the

magnified image to be displayed for viewing and allowing inspection (step S120), as
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back to the opposing right-angled prisns 34 that
reflected it at the object 32 and is reflected through

w@ 9@s/1@m¥6 by the reflecting surfaces 38 back tPeESAE04/000106

the beamsplitter 50 (step Sl gl2). Likew se the |ight
whi ch reaches the inward facing surface 56 of the
object 32 is reflected in a second direction (which is
appeassdpnFigwe fhe first direction) back towards the beam
splitter 50, although this is direct reflection (step
Sl 14). The reflected Iight (imge) fromthe object

32, WhRighhes isfa pempebivesvie® of a QN bt 90 férhﬁrf@@é El@dglr%y the
via the right-angled prisns 34, or direct from
FMW%SIF&@P Migwer ?9 a&"be 5 Nownit mh@bfpbrcqld%wéag%% a inward facing

a0 0 PP} S IR R0 6 4o

pmranns;tﬂz ddvm tvDoppotiap edges. tTihe cbﬂ@b@dﬂ@oﬂs&ﬁﬁenﬂlﬁveml thdiside
RBCRER) AR ITG: Seinioms o RGO GRS The ivr o
HRO&IBIcES5ARave B %oﬁﬂalgtgﬁ}m&ﬁ 1%51 Qﬁcﬁ hiB ERERELd Sfto Al Sfher

to be displayed for view ng an oW ng I'nspection
$wfaep S120), asappears in Figure 4. Figure 3 is a
perspective view of a QFN unit 30 for surface inmaging
by the nultiple surface viewer 10. The QFN unit 30 has

four BigR SsHowaaassiiting ﬂndg@%[) daptafdng the! [rﬁ@é%@:aﬁ@mn@ Aevice,
a rear surface (not shown). The inward facing surface

66 Drgeness He-ablie oulting imagesf0de anompesitsipogs mghmf@g@central

C
ly%%t %8{1 %b%fz t%ﬁs: gﬂgargg )gelsc? su?iégé 5§ 82\ {Shlg Sob cg ?2 Ss#xr'rgl?nd%ﬁ by four
fid¢ imape poitohs 2Tk eofahdforur kido feSdeQi 64 sitheabRSt 574 e igaet of

t act rt 1 h d t extend onto any
G, i hiccs 303 0F. AP iorfoons oantnelgr damitg 52 deghs Pkard facing
SARLY5E BxRYd A Gad ERg ge&foﬂg i SoA6 VG %fﬂ{%%eq%@e%fs% the object

The resulting i mage 200 is a conposite I mage 1 ncludi
® amhhcxaforc apizgar pothe central Oﬁageqfommzwmwmhd tWaoiff tig; four side

ARG EORIoRt 2l 13881040 RS TEHE RAHG A4Fenis lpoten gt the end

@ﬁmﬁg or8idns 136.t he i mage of Figure 4, the object 32 is
a QFN. The front contact portions 152 on the inward
facing surface 56 extend as side contact portions 154

?Ete?el? LSu arstt(ﬂ)% tﬁ%ltqﬁ? %188 ﬁﬁarﬁ%é}l o{hle sni% 181%) : g(t?xgﬁ%%%(gﬁ e anverted
fietatiVewo the ohgﬁlaf Gigly dfithkeobject 32. The edges of the four side faces 54 of the
object 32 that are shared with the inward facing surface 56 of the object 32, in Figure 4,
are furthest from the image of the inward facing surface 56. This is because of the way
the prisms 34 reflect the images of the side faces 54 in the above embodiment.
Depending on the application, inverters, such as convex lenses, may be used to invert the

images of the side faces 54 as necessary, for instance between the object 32 and the

prisms 34 or between the prisms 34 and the beam splitter 50.

The purpose of the right-angles prisms 34 is as reflectors, for guiding or
redirecting images of the side surfaces 54 of the object 32 to the image capturing device.
Other optical beam-guides, for example an ordinary mirror, which may serve the same or

a similar function may be used as a reflector instead.
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I mage portions 204. The other two side image portions
204 contain inmages of the end contact portions 156. It

w0 s00snasset ood that the side inmages in the sideCT/say®4/000106

portions 204 are inverted rel gpive to the origina
view of the object 32. The edges of the four side
faces 54 of the object 32 that are shared with the
inward facing surface 56 of the object 32, in Figure

4, ar the f the i of .the i.nward cin

sur £ agb® HbVUERInoal GO i BB for o ching iNRE o4 B e surfaces 54
aed 4 Goht fabidg isHEERS OIS ahlvdjeet 3B Thaefordfour Feflddrabe\Bed.

enbodi nent,. Dependi ng on_the application, inverters,

Howgversthedmveatiop sy dis usedyvithothes aymbers; splasive angles and/or

S RS A 08 T L
pbjectiitiBdnignitte¢ bide berfaves,nhért heiphtde. thitbeefiictqres K thé objber were
el ierain, e ayeeredleconumihube soalrd s sadire toden other.
P& 66 sidZsurfictd) ﬁleiré'fﬁigﬁllt Gaphy Qéﬂﬁltd??,%f:ﬁstagéqﬁf\%% 1 rGrg‘lyrelative

beam gui des, for exanple an ordinary mrror,

toegagkothen same or a similar function may be used as a
reflector instead. The above enbodi nent is intended for
projecting i mages of four side surfaces 54 and a front

faci nylosetvea ke POefondNaPilk®Bé ushd-to TRPE&TRE SutbOiiface (or
reflectors are used. However, the invention nmay be

sgtagestiof An obleet Aupmbedimenkofauch an aﬁgr_hg@meahm/igigt use ano;her two
%@%%%%?gﬁ&ﬁlb?% erlﬁo%éﬁ&%%éﬁbblgtw%t&?fglgg b V‘;‘\é\?thr%igﬁllvgzl ?({S %1? zngam

I NS ce | nSpeCtI ng an o
gilittler S0ur Oae esthetabiditienstirgfiéctdre widnieefleafthebémh Sowdrlls thB@entre

object were equilateral triangular, the three

s é%ecﬁagleﬁf(%m re?@ctah@ (e e@@%@lep@%ﬁlgw@ ltdpegh apd the second
idi&dnal Fellectol WouRd AR YAt %@ﬁfl' {J‘l‘ﬁl%% %’ aner 0§ £dde b the object.
reflectors, for instance ang eg at 8 relative to

‘Ehatetwn Ipeth. world be ther santeh Such ae atrangenreay waliklaetpeireus gap to allow
Q. nspect th ter surface (or surfaces) of an

(BB PR Rirs ot BRsias L iange ShiEesiGeRdstvorn e ohte
RAGEDRfot ¥BidE ShlfREtaAl $hd S¥jedtOSSi bl y anot her two sets)
outward of the object relative to the beamsplitter

50. One of the additional reflectors would reflect the
beam . : [ ' e sane.way, a,.

ot | oDpofhaER chGriBERbEe bl 08 gpond g Y enblifisd e oD
@@tomdOther devices that capture images may be used, whether CCD devices, CMOS
cameras or otherwise, whether they capture the images electronically or otherwise and
black and white or colour. The viewer 10 may even be a projector, such that the

composite image of the various faces of an object are projected onto a screen.

In the above embodiment of Figure 1, the main light source 42 is directed at the
front of the beam splitter 50 and the reflected image passes straight through the beam
splitter 50. In another alternative embodiment, the light is generated from behind the
beam splitter 50 and passes straight through it towards the reflectors and object. The
returned image is then reflected to the side by the beam splitter 50. In effect, this would
reverse the positions of the first series of LEDs 42 with the diffuser 18 with respect to the

focusing lens 14 and the image capturing device 16.
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additional reflector would reflect that beamonto the
back, outer surface of the object. The return path

wowausdodsss t he sane. Such an arrangenent woul d PETISGZ084/600106

gap to allow the beamto pass jqut of the housing, for

I nstance a bigger gap between one of the reflectors
for a side surface and the object. The inmage capturing
devi ce in the above enbodi nent is exenplified by a CCD

el U ftye g e et rB sy g sopite A2 and"additional light
whatdess, %eTh§ ﬁ&hﬂé@al L g,ﬁt éd@&@sMeh@ ‘fﬁafyo&' &fltled fRIm the above (and

ot herwi Se and bl ack white or colour. The viewer

n’dlfr @uémdbveem)pr Bauélmrdhe light Isourees in e emmoemb@hmmgere LEDs.

5 D SO b S e
llgEJ'Houﬁ!ébU TBe Aghticoldiir bEES16Eks What bRCused @iy déf)eﬁd'hﬁ)c#ﬁﬁﬂﬁﬁt it is that is

s litter 50 and the refl| ected i mage passes strai

ﬁflé depked Her. bWhite dight isdifficaly to balargesittiegoed fomdrsangmélnng colours
Eg{glgn& Sﬂﬁ?ﬁ{l{l 1%%8}‘45% gﬁbéalzlgglg Q&cﬁg%{a'i (f%‘lmp g&k&% 4121 %6 may also be
ﬂ'cfﬂmmi&oldueg frexhleact other mmdhxabg: dﬁ‘feren'fh&‘eétet Hbﬂmdtanmge main hght
ENTENE T RN DT
oLkt bx%% b@SthO e S oﬁ’%’xé’\fomattdhs%rﬁl:é B ﬁl%r r%égéé Wbt Pnother example

respect to the focusing |ens
bagpthe maig light smecel 42 tad (ak evdzlb@vthe é‘mttcaddrtmnaL lightespercadd) and the

%eéfg%cijfglgil e S lugniﬁ ??agwfdgl(ghl,lg@gé RX tﬁe?f%ecﬁxgcy {1%13 source 46 (for
fHitant€ slopin (gf@dg&eo@ih@\fﬁvﬁlﬂﬁﬁclﬂﬁ Brface sy Woﬂﬁf‘%ﬁ)}:ar brighter in the end

Further the |1 ght sources in the above enbodi nent are
irmme, Whetkdhe rmamqa@wrmggiﬁvwg suneressengiivow the light dfdhe second light
e fl c S degge h
LS L 4UERE e 856l oyt DAL AR, ks g o mor
d@pﬂaﬁgthspm’f \tht, the irRagen ay‘apﬂusln§6dék§jcé as kgehefany cWa)Iut‘ esens1t1ve
i s ..good

M IS d‘%‘?iﬁl cult to bmnce
AEFHTGUFBPRHGCRIS| 57 MeT BRited oo b‘é’tbifi lghtyy I?Vésd'Plﬁrlﬁlt for instance
IR Bleh rngamjb@gﬁdt nSRAd WHeB it 4 %stuﬁ Zrac ﬁ? oT®¥hed! ®fects in the

be diffe col ours from each ot er to achieve
thddeewhith ieflfea pracesedito visgilalight if las tweieringgegiet! by aurecn.
42 may be blue and the second additional |ight source
46 may be green, which would bring out the features on

the fprivasrdbrsibsd BE hodd sktiNed Rh@at 1R evARbIE] n@XSOR Gariations
has the main |ight source 42 red (as well as the first

abidie prodemed embordimenigidhe pueyernd imventien have been set forth in the foregoing

description, this disclosure is illustrative only. Other modifications may be made,
especially in matters of structure, arrangement of parts and/or steps within the principles
of the invention to the full extent indicated by the broad general meaning of the

appended claims without departing form the scope of the invention.
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second |ight source 46 blue. The features highlighted
by the second light source 46 (for instance sl oping

weodwesowss t he i nward facing surface 56) woul d BQPeE2004/000106

brighter in the end i mage, where the image capturing

device is nore sensitive to the light of the second

light source 46, as a CCD canera is with blue l|ight.

Where there are two or noreGlAMMSngt hs of |ight, the

i mage capturing device is generally colour sensitive.

Mor eover, enbodinments are not limted to visible

I, ght Mhlﬁl‘ﬁlesd@fa@e VieGitg ap‘pﬁfatds%f POGRINE ffAAeybPd Sl'ur;ﬂﬁy of surfaces
be used instead where 1t can show up cracks or othe

ddfancabiedt having surfaegs, inwahilesist digferens ﬁ};ﬁr@dwsw plenes, the apparatus
v%g{%_ﬁlllght if it is to be inspected by a person. It

' depst ood by those skilled in the art that even

t hOUgfﬁrﬁtlkH&m@ gor dipdcting lighs3 9y, férBrepting %Ht%d oRSTHOMb It surfaces
the present invention have been set forth_ in the

of
f(64)égfcﬂnrf§m%fé§%2 b e ang ormors fustsuriaeqsr(§4) extendingsin et qramore first
O her nodifications may be nmade, especially in
tters of structur e, arrangenent of parts and/or
st eps setdnidi mednk dorpditrentingliglst (34), fdslaedimcﬂeingilxght trefldched from the one

full tent .i ndicat by.th road gener ani ng
(st UPCER T MRSt CHaa i g Drvet@Bape.
of t hepirdHRALd RR dirbdd¥ight (903! fo'rrakrgctﬁ}gf ﬁg?ff %t é( 's@cWh@ Qurface (56) of

ﬁfaratus for providing 1nages of a plural
sed {3 Yfinarseadadanehthvifitst aod sécond planes hemg dafﬁﬂrent
dlffer t fir and seco angs e ar at
conpr | g? r{ﬂean,ssif)rs{ec%g‘gs qﬁg r(% rFﬁ%dtt?cLE'OV’?'g‘Etsec(c@g)Smf%? (56) of the
@bfeet{32n grdvbmihg ifh sedvd AireORIIE ahd [ight réfédtArREm thddnOdr more first
an obJect %3 the one or nore first surfaces (54)

Y 9

swrfageai(3) of shephices (3 hpiraveflingsin thy Brskdirectionand means
for d'agquglta%@gxrk% g2f63§]§149 t’hlrag)'iar{eeﬂ)' c%wnq thlelrg&E jl)ll%hg of the first

refl ec rom sur

tahé sadopd cbrf{ceR)tp gewerhite av énagetharefionst di rection; third
nmeans for directing light (50), for directing |light at
a second surface (56) of the object (32) in a second

pl ane Aghtinkd ARbraddilH Q60 Wh@l%ﬁ?‘tlﬁeﬁx‘ggalﬁ §d8h&Qlrections are the

first nmeans for receiving Iight (50) reflected from
tshiee.second surface (56) of the object (32), travelling
in a second direction, and light reflected fromthe
one or nore first

3. Apparatus according to claim 1 or 2, wherein at least one of the first and second

means for directing light comprise reflector means (34).

4, Apparatus according to any one of the preceding claims, wherein the first and

second means for directing light (34) are the same.

5. Apparatus according to any one of the preceding claims, wherein the first means

for directing light (34) further comprises the second means for directing light (34).

6. Apparatus according to claim 5, wherein the first means for directing light

comprises one or more reflecting prisms (34).
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surfaces (54) of the object (32), travelling in the
first direction; and an image surface (16), in a third

w@bk@sao3csor receiving the received |ight of thect/B8GE0D4/000106

and second surfaces, to generatse an image therefrom

2. Apparatus according to claim1l, wherein the first

and second directions are the sane. 3. Apparatus

alc cor ddppgrates adcaiding tooclaity 6yivbereimthetoneershorenefladfting peisms (34)
first, and, second neans for directing |light conprise

253 Neltrane! WS(34). 4. Apparatus according to any

one of the preceding clains, wherein the first and

second neans for directing light (34) are the sanme. 5.

Rpopar dxpparatescancoiding tocanyrone @f ¢hepprecding cleasiwhgrein the first means

i . neik . the first nmeans for. dji.recti I Lght
Ao nE R Bax Pormbdidertne B0 B Pefeling Bhtadhs ) hrpgpeed at an
langlletof @ibfihd 48° toAR® Bk UitsctRmcor ding to claimb5, wherein
the first nmeans for directing |ight conprises one or

nore reflecting prisns (34).7. Apparatus according to

aim [ flecti RL &SNS
0.5 "8 RS Y, G LS O REAShg urtnes o
tace @rangedi et af anigheofpramddi3ng te KSR, theffiest diractidne fir st

means for directing |ight (34) conprise one or nore
reflecting surfaces (38) arranged at an angl e of

300unch hardn atctigrdfdgrs t’%ta\?gio'h@ oF itl%ﬂpre@edir@o&%nlgs? gﬁlerein the first means

accqrdgng_to claim erein the one or
ferf diresting § glst(B# honmspr(s8 8) plamabityaofi thivd edr fades £317)amigtle aref substantially

arogqq 43.51%0 46.5 to the first direction. 10.
RS& ?aPG@dh% S?ding to any one of the preceding

clainms, wherein the first nmeans for directing |ight
334) conprise a plurality of third surfaces (37) which
le sdippaEHs agrordingde slaim| 10; whergirhthetthisd surfaces (37) are angled at no

S rdipg to claim 10, wherein the third
égggg%éé F%%ﬁﬁggggangled at no nore than 3 to each
other. 12. Apparatus according to claim10 or 11,

mﬁerein the first direction is not contained within
ihe t APPATARYS, fl%i:@gismg 49) claim 10 or 11, wherein the first direction is not

contained within the third surfaces (37).

13. Apparatus according to any one of claims 10 to 12, wherein the light reflected by
the one or more first surfaces (54) of the object (32) passes through the third surfaces
(37).

14.  Apparatus according to any one of the preceding claims, wherein the third plane

is flat.

15.  Apparatus according to any one of the preceding claims, further comprising
fourth means for directing light (50), for directing light to the first means for directing
light (34), for directing the light at the one or more first surfaces (54) of the object (32).

16.  Apparatus according to claim 15, wherein at least one of the third means for

directing light and the fourth means for directing light comprise reflector means (50).
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13. Apparatus according to any one of clains 10 to 12,
wherein the light reflected by the one or nore first

waewosaawse (54) of the object (32) passes throupdi/s&mo04/000106

third surfaces (37). 14. Appajgtus according to any
one of the preceding clains, wherein the third plane
is flat. 15. Apparatus accordlng to any one of the
precedi ng clains, further conprising fourth neans for

recting |ight (50) fqr rectin o the first
g?aansAPB‘i‘raH‘is rSEArfg toiHm ?%25 161 ef&%"r@&tqt’“ﬁ ¢ apgh dourth means for
i ) 2RGhOLark®" € first surfaces (54) of the
j ec 32 16. Apparatus according to claim1l5,
wherein at |east one of the third means for dlrectlng
ght ,and the fourth neans far dir
hor ABBSRP peceine de ARG ops of clavs 1113 vbelsiobe dhigmeans for

Bi‘i’e&llng iEhdG0Pfurdfr L5 fhet f06rth hehsk ﬁmlréaﬁ{gtltghfr@ms

for directing light (50) are the sane. . Appar at us
accordlng to any one of clains 15 to 17 mhereln t he

i%ler ? OBP%rﬁ QIP%?C':an)pgn% ?iﬁtg P eﬁﬁ 1nfg§ t’rgg,rvg)here "hSB3rd means

ﬁmrdﬁeai@lgaﬁeahﬁnf@m@nﬁswmeﬂ@ow the preceding
clainms, wherein the third nmeans for directing |ight

conprise a beamsplitter (50). 20. Apparatus according

@ cl g Eg&:gn%ﬁ Xg&%ﬁﬁﬁé‘ tbhélal[h? 2 SPhbfchif  thé SQe)aH{ %QQSJ’ (50) further

conpr I rst” neans Tor rece|V|ng

Appprises te fastooeaisfor teceicingilighf0, wherei n the beam
splitter (50) is arranged to pass light travelling in
the first direction. 22. Apparatus according to claim

20 or Aﬁﬂaraﬁﬁ@ Qt&drBinghs Clpﬁﬁllr@@ N/l'letr&ﬁrthé %gﬁm' splitér’ @'09 &d arranged to

to reflect ght travelling in a third direction.
mp&ghtweﬁmondw@ﬂ@re@hanm 22, wher ein the beam
splitter (50) is arranged to reflect light travelling
inathird direction in a fourth direction opposite to

2he fAppiratls becrdiag to d4im APPAL Bl WikereiaaRé Bédng splRte® (30) is arranged
one of the preceding clajns, further conpri sing neans

odeflepd rlﬂéhta&ra\ﬁ&mgi igjatthicdy direction. 46) .

23.  Apparatus according to claim 22, wherein the beam splitter (50) is arranged to
reflect light travelling in a third direction in a fourth direction opposite to the first

direction.

24.  Apparatus according to any one of the preceding claims, further comprising

means for generating light (42, 44, 46).

25.  Apparatus according to claim 24, when dependent on any one of claims 18 to 23,
wherein the means for generating light (42) is operable to direct light to the beam splitter

(50) in a third direction.

26.  Apparatus according to claim 22, 23 or 25, or according to claim 24 when
dependent on claim 22, wherein the first and third directions are orthogonal to each

other.



10

15

20

25

30

25. Apparatus according to claim24, when dependent on
any one of clains 18 to 23, wherein the neans for

w@eovenedeseng | i ght (42) is operable to direct |PghsG004/000106

the beamsplitter (50) in a thkrd direction. 26.
Apparatus according to claim 22, 23 or 25, or
according to claim24 when dependent on claim 22,
wherein the first and third directions are or t hogonal

e P0G 8O HE SR (I FBHNT Of Bedtr MBPRY he means for
érﬁ:liﬁtlrigs ll%]ﬂe i2Bp&abe & ?ﬁﬂﬁl@e |li§x"t“of°ﬁxf§:‘rérft e&vg‘ﬂ;lengths at different

wavel engt at different positions within
Regidenstwithin 28 apppratusat us according to any one of the
preceding clains, further conprising a second neans

for receiving |i ght (14), for receiving light fromthe

b8.r st AppaatsfRtordipeiovamigond ghihe pREeding cthims Chirther tHfprising a
l'ight recei ved fromthe first neans for receiving

chwi mesns fop reqeivingdight {I4% e recesying Jight Aﬁmrtb@ figst means for
Pe%glgfr% P%tt(gg)ﬁ%x?dc H?rgér V\fﬂ@ rh%}]{]retcg%eﬁ ?foﬁghenggs?%efagg for receiving

recel ocusin
Aghte(ﬁ@)ttusth@m«agedmfgcet(%)any one of t he precedi ng
claims, wherein the imge surface conprises a CCD or
CMOS i magi ng device (16). 31. Apparatus according to
291y ORgpRhts hecRiRERE! AnL S Wﬁerm%ﬁé 8Ll RedriBBE receiving light
surface (16) conprise a canera. 32. Appar at us
esprisgs adoqusingrdgnsone of the preceding clainms, wherein
the i mage surface (16) is arranged to generate the
inage as a conposite inmage, including inmges of the
30.r st Appstats %B&dﬁig fcﬁ‘éﬁ)‘?’ dnd%f BE)preéedikle cRAhE Ciivh&@l%) the image
si nul t aneousl y aratus according to any one of
tuitac peBBIN G Q¢Iam§M5§emagﬂmg dgyige ff®anged, if the
object is a parallelepiped object (32), to generate an
i mage of four side surfaces (54) and a connecti ng
$¥.ont Apparhas eact&djngofo the onbj dfcthe (F2dedidd clahpfawhédin the image
acgprg#ﬁg to .any one of the preceding clains, wherein
o) PIPESY 4 FYNYHaseni conduct or devi ce or
conponent .

32.  Apparatus according to any one of the preceding claims, wherein the image
surface (16) is arranged to generate the image as a composite image, including images of

the first and second surfaces (54, 56) of the object (32) simultaneously.

33.  Apparatus according to any one of the preceding claims, operable and arranged,
if the object is a parallelepiped object (32), to generate an image of four side surfaces

(54) and a connecting front surface (56) of the object (32).
34.  Apparatus according to any one of the preceding claims, wherein the object (32)
is a semiconductor device or component.

35. A multiple surface viewer for providing images of a plurality of surfaces of an

object having surfaces in at least different first and second planes, the apparatus
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35. Amultiple surface viewer for providing i mges of
a plurality of surfaces of an object having surfaces

w0 moatiodes@st different first and second pl anespCt/b€2004/000106

appar atusconprising: a pluralijgy of reflectors (34)

for reflecting light at a plurality of first surfaces
(54) of an object (32) in a plurality of first planes
eompfising:r ef | ecting light reflected fromthe plurality

Or 5 bt ol Efeckits Lo et e e b 2 pjurdify of BIs surfaces (54)
behd 68'%&”(]92% irgg%hirﬁl?t el ﬁrﬁ‘lgplhx'ibsaanﬁ%f’ Reiedting ﬁg}ntg’éﬂ@éted from the

t he r ef ectors 34) and at a sec
Blulrcﬂm: ef ﬁfsﬁ)urﬁfce&‘ ) Oﬁ}IE(IIbJG(CBQ;)Z),I tn tmveldn arﬁtstpilmneon t he
first_and seg

diff
Lt ans LR GG 0 1 rellGeSE o febhBEibg if fuscsihd dirgetion at the
pREalitpof réffectdis @34) dndZdt.a §dcBN@IshifR@ (56) Bf BRCOB)ELt {32) in a second

direction, and redirected |ight reflected fromt

plane athe firstoand pecond planes deing( Gifffrest, andefos ﬁra@emnt(lege)hght reflected
fi{)fi)lvﬁll lée@&lcf Me&g (F%{ 8f' th%I 5bj§ét (gﬂ)a tgar\]/gll IPr L 5e ﬁolnté ﬁit;rectlon, and

gener Pt ng devi
mfdlrbcfted flighstre@audeﬁﬂcmﬂmesplufaﬂht}e%f (ffrét. s&ﬁa)cei (B4)sof theegbject (32),
he begn1sp|1tter (50), the images being generated
% ?ﬁﬁtélrﬁqné’n’?ean%G A viewer according to claim

CRMRhisY RéhePRRE ALHR RF %gxgéi‘hﬁ%/&? gg e R 1?§ht of the first and

clalns lto 3 37. A net hod | mages
siconda| sutfgcasf (fslurff('ac‘emsuﬁttem btyb}hecbee(nSQS))httaVI(ﬁD the 1mages being
surf %des (54 tﬁ}fﬁ ln at least different first and
84t hod conprising: directing |ight
at one or nore first surfaces (54) of an object (56)
in one or nore first planes; redirecting |ight
3&f | ebtaawer agording emelain 3fppempiising apparftus escarding tefany one of

gt (32), to travel in a first direction;
Qgregﬁ{)?g light at a second surface (56) of the object

(32)in a second plane, the first and second planes
bei ng di receiving light reflected from

f t
$econtt @ﬁgg‘i\ggpw ghing,smages of gjpburplity phjsurfages\nd jap Onl?&ct {$2) having
{hctd (5§t 59 ih %Pfeh 'ﬁl@é}grztlsﬁdrrgd‘%fd s?%dg%ﬁ}l%sf ho Mt c%Hﬁ)rlsmg.

or nore st surtaces
directing light at one or more first surfaces (54) of an object (56) in one or more

first planes;

redirecting light reflected from the one or more first surfaces (54) of the object
(32), to travel in a first direction;

directing light at a second surface (56) of the object (32)in a second plane, the
first and second planes being different;

receiving light reflected from the second surface (56) of the object (32), travelling
in the first direction and light reflected from the one or more first surfaces (54) of the
object (32), travelling in a second direction; and

generating an image from the received light of the first and second surfaces (54,

56), the images being generated in a same third plane.

38. A method according to claim 37, wherein the one or more first surfaces (54)

comprise a plurality of first surfaces (54), at least two of which are orthogonal or parallel
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object (32), travelling in a second direction; and
generating an image fromthe received |light of the

wao 2oostiomsel second surfaces (54, 56), the i mageBChRGTY4/000106

generated in a sanme third plane. 38. A nethod
according to claim 37, wherein the one or nore first
surfaces (54) conprise a plurality of first surfaces
t&4jch adherl east two of which are orthogonal or
paral l elto each other. 39. A nethod according to claim
37 or 38, wherein the one or nore first surfaces (54)
GONPr i enekidl adchidiig FHEIRRE ST drI3R) vitlet 98 ohd) of‘ more first surfaces
rectangle. 40. A nethod according to any one of claims
§¥rconpuise {ghve fiast sunferes 6110 apangasiia afreetangleur f aces (54)
are orthogonal to the second surface (56). 41. A

nmet hod according to any one of clains 37 to 40,

vber eiAanﬂﬁdfabéc&ﬂmgitb aﬁ bfdof Slaiddy 3 10e39, luhetdif tH ¢heQr more first
nore first surfaces 42. A net hod accordlng to

Wa“(?ﬁés“dfarf‘c‘l’rﬂ?%ﬁn@?ofhﬁ sgqond gueiaes (36)he third plane is
parallel to one of the planes of the one or nore first

pl anes and second pl ane. 43. Apparatus according to

ahy oremethodlaacerding tb anéne ofelairhd 87 itm40,coherdianthe findttdirection is

t he, net hod of a e of_ cl 37 to 42. 44. Multiple
oarflsldat %%q{dn%ﬁgig?té’t"if%ceé%‘gsr ucted and arranged to
operate substantially as herei nbefore described with

reference to and as illustrated in the acconmpanyi ng
d2awi dgmethd, acoondintehtodangf oner Qf/claxrmg 37 negéds wherein the third plane is

f f b R
ReAUR ot Bhond eler?f BEUR anf i PRSP Bin M safng ISR
illustrated in the acconpanyi ng draw ngs.

43.  Apparatus according to any one of claims 1 to 34, operable in accordance with

the method of any one of claims 37 to 42.

44,  Multiple surface viewing apparatus constructed and arranged to operate
substantially as hereinbefore described with reference to and as illustrated in the

accompanying drawings.

45. A method of providing images of a plurality of surfaces of an object substantially
as hereinbefore described with reference to and as illustrated in the accompanying

drawings.



