Si ngl e nucl eotide pol ynorphismw thin an intronic p53 binding notif of the
PRKAG2 gene P53 is best known as a tunor suppressor gene that is also
mechani stwoabigoodéneol ved in DNA repair (Vousden and Lu PO®RG201Weesn41
activated in response to stress signals, p53 can trigger nmultiple cellular
processes including cell-cycle arrest, senescence and apoptosis. Recent
data have shown that p53 plays a broader role as the tunor suppressor gene
and m ght be involved in other biological processes such as netabolism but

the ol ecP@HTBERRTTION ARRANSEMIRITVEUBN VArEHOY FOR DEYR¢E NG d
(Vousden and Lane 2007). p53-nedi ated cellular responses are mainly

achi eved through jhephy AR IAIT EET%N%ME%”FOMS'[ reamt ar get
genes where p53 functions as a nuclear transcription tactor, although
transcriptionally i ndependent nechani snms have al so been denonstrated for
p53 (Chi puk, Maurer et al. 2003; Chipuk, Kuwana et al. 2004; Tan, Zhuang et
al. 2005). Gven the inportant and hroad.role of p53 protein, it has been
of great interest to identify tH&E eldones of p53's transcri ptional
regul ation. Earlier_ efforts using.gene.expression profiling analyses (VYu,
Zhang ef004] 1dgdpodiments relplentoof HEnt dajestion karRgsmenaich ék uegiodafor 2001;
Kho, Wang et al. '200'4)11 have identified many genes to be putatively

downst r 8eipstive ligheingd@hpdeiecdion aragemenbse st udi es coul d not di stingui sh
between the direct target genes and the secondary targets of p53 or
identified genom c sequences that nediate p53's transcriptional regulation.
The DNA binding sites of p53 on a genone-w de scal e have been assessed

usi ng technol ogi es |ike chronati Batkardaadr eci pi tation (ChlP) foll owed by
hybri di zation to an array chip (Chl P-Chip) or by shotgun sequencing of ChlP
pul | - dopueoNA - fSeagimaakdtor(dehicBs, $86h & infoRtdRiEtuft RhipPahiy Bo elettictag@llyeads)
(Cawl ey, Bekiranov et al. 2004; Wi, W et al. 2086). Wth these

appr oacffimectBdtidaue oﬁ?agleqa TBfmte bRla0fbcas %ﬁwﬁ‘%lﬂir@%oﬁm.m"ﬁ{ei eael ly

i mputed by proximty of regul ated genes near bona fide binding sites, and

the ”kﬁ&%/dirligﬁ%ﬂg!:e’ég IS bERoifeRh Bifc WIE:ld s Hlidhn OGN TL Ife hRg! S

particul a rtance 1s t bservation t e ing sites

are distributed.w del v, around.and, w thin genes (+/.-100kb.from. he
tr anscr%ﬁ%ﬁ1 ilrb%?es?fl?ra es?qnec? ?hleég‘,lp and yﬁ% ,6%%3‘6%%7&3?’1560 °“sd|’38’n‘§P higdfidnce). Any

pure co oredi cting functional p53 bindin ites,

tation neans  of
cl assi cggﬁlff/craﬂv lﬁaggﬁg‘“ﬂ?ﬁ)‘? GRAESA PoCH HRICTREPIGNIE 1oy 11y an Fige e Sty or rat e.
W showed .that these experinmentally determ ned p53 binding sites were
likely $9%e involved in direct transcriptional regul ation since expression
profiles of genes thusidentified could distinguish tunors that are nutant
i n p53 10083 t hde anantyacasgr en \ipspgetigmef the quality of the wire bond may be ,

performed manually by a human opératorf using a microscope. However, this manual
method may be time consuming and costly. Having said that, it may be ciesired to
perform an automatic wire bc;nd inspection. However, a number of challenges may need
to b;a addressed for the automatic wire bond inspection. For example, due to a relatively
ﬁigh specularity of the wires on the lead frame,. illumination may need to be designed so
as to minimize the specularity on the respective surfaces of the wires and the lead frame

to ensure a relatively accurate measurement.. At the same time, good contrasts on other



(Wei, Wi et al. 2006). By mning the public dbSNP database, a nunber of

t hese binding sites harbor sequence pol ynof hisns have been observed either
i n cl ose woasiomgvbeo4t 0 or directly within the p53 bi ndi ngcmsiGeém/oedtsch coul d
potentially lead to altered p53 DNA bi nding. Sonme of these allelic variants
will be associated with differential p53 binding and even differential gene
expression of p53 target genes. To date, the genetic and nol ecul ar anal yses
of p53- related regul atory sequence variants in popul ations have been

Li m t edrefficBYS Gl fackURR Ys Bie B face2ABond!sBFER! hallldRo 1e dbfifed RG t9he
experinmental nmeans to identify true (rather than conputationally predicted)

p53- relgﬁgg”%ﬁgthe p5 n&ﬁgﬁ&pgﬁjhng.ﬁbgggﬁ i ntensively studied regul atory

variant wthi ponnDrphlsn1mnth|n the intronic

pr onot e{)ﬁgilm Dhfi hg}er on n(r)ltegatl S{ahggrg ﬁt org i fS.}’i'{fg g\téqﬁ:iaplﬁacttlhw ty. The

pol ynor i'ncrease arn

transcri tlvator Spl and thus th | evel s rotein,
whtcn rRREE: P i s iia. s e dmly OF st e m%%ﬂ@nasaa‘fs For at ed
tunor foymation in humans (Bond, Hu et al. 2004). A series of the
subsequisiiPtegenesy includs A %@galolﬂgfttm dopis) Nahbra Fing tighth Gueapaination ofefdiet o
prOV|de consi stent evidence. Recently, a neta-analysis of 2 1 case-control
st udi esdaspplighd and the cotnaiah ghs 0y gbhas cepabivatigne thsteathe minor allele variant is
associated with an increased risk for cancer devel opnent, especially of

| ung cal9885] andasimglshidghatethatecniay bncems ifskis, fadédwhen a10pt1ﬁ@ﬂ%) statowf no such
evi dence has been shown for breast cancer although very low risk effect may
not be thxattiledingGahssthins. Abestcikaes inaglincl2f0x JelatiSelyi Ibardoyiradybashaeenez et al
identified a Gto-T polynorphismw thin the proximal pronoter region of the
f1t-i gefhe chiph@idetht RereBonal a Altkiehley Bf extragfi®abiedbjecthialormbiifilfdith firdee for p53.
Thi s brought the system under the control of p53 network (Menendez, | nga et
al . ZO%henilaﬁa@rgﬁgl QWu¥atiod 4RICEMmAES Ahknddy flifrgS A¥Be WO T fhyr t her
denonstrated th he presence of this pol ynorphismal so created a parti al
respons bR or estrogen receptor upstreamthe previous identified
hal f - bl%%#ﬁgﬁglggﬂ%d{ p53 whi ch |ntroduces a nechani sm for synerglstlc

Set oo 10BBGRL THARREL AL % Rha'il al%?lagfvg B8t s s g 0! e
NN Igfagi?‘mﬁn? o I aciey %é&?‘} Y atieh 16 Do dpspfided Bhds e "> C°

physi ol ogi cal functions of genetic varlatlon wi t hin these binding
sequenci¥e g Gihangshe V\S?nctlﬁﬁtﬂ’eéwejflélﬂf’p digpurface apd/theryipbong- sites i dentified by
a genone-w de Chl PPET mappi ng anal ysis of p53 have been searched (Wi, Wi
et al. 2006). A comonSNP within an intronic p53 binding notif in the third
intron of PRKAG has been

Summary

[0607] In various embodiments, a light*detéction arrangement may be provided. The
light detection arrangement may include a body structure cpnﬁgured to provide light, the
body structure including a first light-transmissive portion aI:ld a second light-transmissive
portidn disposed at a distance from the <ﬁ'rst light-tragsmissive portion; an object
receiving region arranged such that light iirovided by the body structure may be
illuminating at least a portion of the object xegeiving region; a first camera having a first

main optical axis; a second camera having a second main optical axis; wherein the body



identified. By performng a series of genetic and functional analyses, it
is denonstrated that the honbzygous genotypes of the mnor allele at this
SNP | ocuswoanioziogevisf i cant |y reduce the binding affinityproi/SgaBopo@uei n to
this binding site and the down-regul ati on of the target gene PRAK&E nmRNA
expression and the AMPK protein conplex. By genotyping this SNP in three
sanpl es of breast and endonetrial cancers, it is further denonstrated that
t he genotype of the SNP can significantly influence the susceptibility to

cancer deneir@RERDBE arrhhgddbefitteh S firvt Al EMRIGhE Bbnd BAnHRInMsREE Bidemot i f 1S
within the third intron of the PRKA® gene. In accordance with a first

aspect gfs tieobiB Siatlioe fBEh o fis RURY I RA Abiif thalh BHELE faPELd

nol ecul e of |ess than 160, 50 or 30 nucleotides or base palrs conprising

t he seq Rl r - [P " sol ated",
i ey adol MY e R el (Y e bR IR ARenB®; 1T
but is suitabhl eth}('3 tq‘e‘c’é‘!‘ hro use in the thod%bof th& i nvention

Pref er alSEYR TRebe s BTsh (i HERSaTsE e AR GO MOEE | SE9oRf nyalsh 8aY e capabl e
of hybridising to or having at |east 50, 6Q, 70, 80, 90 or 95%. dentity
with, tHENEEYFR @%W%f? g wﬁwals@l%wmgg%teﬂfmm APIRCHIREEIYIREr d i nt ron
of the PRKAG2 gene or its conplenent that can be anplified from human
genomi creBion i %msqcﬁ%d Pelt-tpnpmispige HOrtiopA@TATACICOEENFL. 8 prayide

51- CAGGCATCTCGAAGAGATCA-3 1. Preferably, the sequence of this region

f r agmenlight rd@edirs)) frpm: theOQAROCROSTNGASEAT GECHT ANE first reflected light portion

at Qtcttaaqt caaqgact agaqttcgagattt cagaaat atcattc

t aacct t may bé ptavidpd gatadusttogtaxiahliglatqactiopcaigaed toctht first main optical axis, and
CCAATTGICTGGCAAAGCCGGANal ysi s of sequence | oci, can be by methods such as
Sout her guch!tbit 2 Beopé irsflecdygin poaidal mRCBe PrNidéd 68k isetbndSeLaxifl. lght | nni s et
al., PCR Strategies (Academ c Press, Inc.: NY., 1995); D effenbach et al.,

PCR Pri pdition AidRA BeQEdbnlYRitpbptichiesisYor k:  Col d Spring Harbor Press, 1995),
denaturing gradient gel-electrophoresis (Myers, et al., 1987. Meth.

Enzy ol roodfd: %ij)axémgd'_ &%l%?‘diﬁxlﬁ:ﬁté‘,”g AN O FTREQRAL 1RARY S ﬁgt(t"!?e)(&%i%’r 01992-

CGenet Anal- "Bi onol , 1 gase-chaln reaction (Barany. 1991. c Natl
Acad Scj , 9 SO rrpl Pfi i on ahy et al . 1991, ,PCR Methods
nop 1 et ey bR SHRSHIT . TATDlehl uGB BRahE e B 4 485,5) "o
si gnal i fication.techni ques. such Third Wave' #bgnear anplj fication.
DNA e HBREES SPATORE. Mmoo TRt o0f, BRI BYCHSt QETHIRE & (BHalERh | n

el ectrophoretic nobility of fragments in gels with or, withaout

denat ur FHFIARTERROTIAE RS eec i%ht-magﬁan’é@aa@%@ni%eﬁdi Badigancedran pe

visual i zed_ by high resolution gel electrophoresis or distinguished
accor di thg firgf light-transmissive portion;” an object receiving region arranged such that light

provided by the body structure may be illuminating at least a portion of the object
recéiving region; a first camera having a first main optical axis; a second cameré having a
second main optical axis; wherein the body structure mayybe arranged between the first
camera and the second camera on its one side and the object receiving region on its other
side; wherein the first camera may be arranged such that its first main optical axis may be
direc‘ged to.the object receiving region via the first light-transmissive portion; wherein the -
seconci camera may be arranged such that its second main optical axis may be directed to

the object receiving region via the second light-transmissive portion; the method may



di fferences in DNA sequence nelting points. See, e.g., Myers et al.,

Sci ence, 230: 1242 (1982). Methods for detecting presence of specific
sequenceswonoiumasodet ect i on t echni ques such as fl uor escecrascGhammdoodet ecti on
nmet hods, i mune-based assays such as RI A anti body staining such as Western
bl ot analysis or in situ hybridization, using appropriately |abel ed probe.
Sequences useful for constructing probes suitable for use in detecting
presence of a sequence of interest include any nucleic acid sequence havi ng

at | easincflae UWroBRKeOliglhlr RABE] SRANGRE %%e@ﬁ R defin® reIHRLADY¥haM 4 Hirdihe
sequence by a Bl ast” search. "Percent seqguence |dent|ty" or "percent (%

sequenc Vi r C sidues in
a candi g@gﬁgg_ﬂ;ﬁggéqﬁﬁ¥59§ e%??ggﬁcg%E%?9§% nu ghgéﬁghgggﬁdues of
the sequence of, i nterest er_ali n ences and i oduci ng

gaps, #’ e Oetécgla?ms’tac?%ac Pi’\‘/até nsﬁconr‘%grn?p%?%:gelﬁt ﬁ%ﬂ’@g bed%rﬁYlg? 25 8nd not
considerln n ervativ g@tutl ns .as .of the sequence

i denti t §°°° ?cﬁ%’b‘@ﬁf p%lppaﬁgﬁeﬁ énaé‘i‘ P}Qf ?Ff‘s and det erm ni ng
sequence identity are known in the art, may be performed w thout undue
experimentation, and cal culations of Wbidentity val ues may be obtai ned for
exanpl e, using available conputer prograns such as WJ-BLAST-2 (Al tschul ef
al., Methods in EnzynDIOo'ﬂJ£Ze<ja agof thedh@ywingshe nmay optionally perform
the alignnment using set default parameters in the conputer software program
(Bl ast H989kh, Uadhe dtawingsn dik¥/eefewnce\Taractda genkralho refeh® thesamieqiartosn nap of

a particular |ocus, a banding pattern can be predicted when the Southern

bl ot i sthayyhboli theddiffeieht aiepssobBhemhiacings ete@ot aesesidiidy $€ Geute) CanpHakist er est .
The | evel of stringency of hybridizati-on used can vary dependi ng upon the

| evel ofnseedgbhdizt Veil@ placediupch Pastdtiag!the pRAGPRs 6h dhddisedniboldifentguch as
probe |l ength and/or annealing tenperature, or degree of honol ogy between

probe sefueBBoRRAY &%&&tﬁf&ﬁevmou‘s REBb&Rdents [o¥ehef iRt fitiok epé belersdd @ng of
enS|t|V|ty and specificity wll determne stringency of hybridization

requireg r r ingency" of hybridization reactions is
readily %ﬁé?ﬁ?ﬁgﬁ%hgﬁ§@é%§ﬁg 8}%§%gry skill in the art, and generally is
an enpirical calcul ation dependent upon probe |ength, mashlng t enper at ur e,
and salt concentration. In general, Ionger probes require hlgher
tenperatures f pr.oper anneal i n ter robes need. |l o

t enper at ur es. &éﬁ 14 s5HA ‘e‘?’ie\?ﬁ‘i"m@l Eigkfi‘ teBHO RErangFGoE.y th s 1 nat ured
DNA to re-anneal mhen conpl.ementary strands are present in an environnent
bel ow tﬁ%ﬁ%ﬁowrl&@n%ﬁ%%%ﬁégst 1rehbscmr@q1@rseﬁ<ﬁ@ lighi sewrcefa Hessbpal honol ogy
bet ween t he probe and hybri di zabl e sequence, t'he higher the relative

t enper agnlitler gudea seeerrd bramuspditfer dcoerdingdo an enbodimenti | s

FIG. 1B shows a front view of a light detection system, the light detection
system including the light detection afrangement of FIG. 1A according to an
embodiment;

- FIG. 2A shows a front view of a light detection arrangement, the light
detectioﬁ arrangement including a body structure with a cetout portion according to an
embodiinent;

“ FIG. 2B shows a top view of the body structure with the cutout portion of

FIG. 2A according to an embodiment



and expl anation of stringency of hybridization reactions, see Ausubel et

al. Current Protocols in Mlecular Biology (Wley |Interscience Publishers,
1995) or woavmoob@4Onl i ne URL: www. pr ot ocol - onl i ne. net / roirisicadiornd@d1 ht n) .
DNA- DNA, DNA- RNA and RNA-RNA hybri di sati on may be perfornmed in aqueous

sol ution containing between 0.1 X SSC and 6 X SSC and at tenperatures of

bet ween 55C and 700C. It is well known in the art that the higher the
tenperature or the | ower the SSC concentration the nore stringent the
hybridisation ¢andit bR aBYersf3b@it $ichi B9&NGYototypd JTEMEBSIight Xdertoand 65C. 1
X SSCis 0.1 5M NaCl/0.015M sodiumcitrate. Pol ynucl eoti des which hybridise
at high (o r£a AT EP scope of the clained invention.
It is n%lggrllltgh?%g{&ﬂ% %}%{L@%@Qg@lﬁﬁgﬁg i ci ent nucl eotide sequence
simlarity wt h i bi ndi ng. Nt i. it hi h hird intron of the
PRKAG2 gene or IilﬁlI(%'sAf}Ac %ﬁr‘f) Sezgf)rge%tt lglaﬁgf) g‘lgltn%ég'ﬁtfhﬁl;}m%P {Oéﬁl’qg]ée §fnt grh‘c"ir;‘irtu(5 ey y or

hi ghly stringent jtions. IS || known in the art, the stringency of
nucIeicm&ﬁﬁﬁgﬁgﬁf%ﬁ?g%?WSHﬁﬁﬁgéﬁ&§m§§m¥ﬁgtors such as length of nucleic
acid over which_hyhridisation occurs, degree of identity of the hybridizing
sequences and SHOFHR el agtighi ingagerabiginsdarith e prospivee of thsdightdeigsiors or AT
content of the sequence. Thus, any nucleic acid which is capable of

hybr i di girangementod FHG| Saqeeuking tojan epibedigreatiti ce of the invention. Nucl eic

aci ds which can selectively hybridise.to the said p53 binding notif include
nucl ei ¢ aci ds WHb.chAhshoavs5@% et quencd & dight idetection efrengdnient,t thosleghni t h 60%
nore preferably those with 70% sequence identity, still nore preferably

t hose wildtértida nangmenc echdibng & byam Splittek amangenphe fiesget yont thesanssida 90%
sequence identity, still nore preferably those with 95% sequence identity,
over at of £aslly sdu@frelds@i oBfect REeiiHE tiich REdind th An ER®ogiaiegdt;nucl ei ¢ aci d.

Typi cal noderately or highly stringent hybridisation conditions which |ead

to sel ective hyfsl sBSBbOR QUL vIEROYNHENighPReREdon hRingS¥RAPLEFIdOSE
described in Mlecular Coning, a |aboratory nmanual, 2nd edition, Sanbrook

et al (gdsii I b Jar bor Laboratory Press, Cold Spring Harbor, NY,
USA, incorp("l)‘r%gz(a‘;tggge<erell!af(f;bng‘)a/1 reference. An exanple of a typical

hybri di sati on: utdi on. when _a nucleic acid is | bi I.i sed.on nyl on
menbr ane. and K p SOl Te BRERAETE e 5Pl o Rat? jikeBb ol 6
SSC (sal i ne, sodi ifrate)..0. 5% sodi ym dodecyl sul phate (SDS) 100 g/ m
denatur%"dﬁngfl?lﬁr&r?gﬁ(g'dst@ﬁ‘f Y ik maﬁ’i‘g hybridisation is perforned at
68C. The nyl.on_nenbrane, with the nucleic acid i mobilised, my be washed

at 68C in 1 x B4& G shewsya lefigmage phiagesh agth the projotgegrof the light detection
arrangement of FIG. 5A acéording to an embodiment;
FIG. 7B shows a right image obtéiped with the prototype of the light detection

arrangement of FIG. 5A according to an emlbo‘.diment;

- FIG: 8A shows a front \;(iew of .a light detection arrangement, the light
detecﬁon arrangement including a bar shaped light source according to an embodiment;

~ FIG. 8B shows a side view of the light detection arrangement of FIG. 8A
according.to an embodiment; '

FIG. 9A shows a front view of a light detection arrangement, the light

detection arrangement including an arc shaped light source according to an embodiment;



20 x SSC may be prepared in the follow ng way. D ssolve 175.3 g of NaCl and
88.2 g of sodiumcitrate in 800 m of H20. Adjust the pHto 7.0 with a few
drops of wol0109s@kuti on of NaOH. Adjust the volume to Pclrisceeownaoar H20.

Di spense into aliquots. Sterilize by autoclaving. Suitable conditions for
PCR anplification include anplification in a suitable 1 x anplification
buffer. 10 x anplification buffer is 500 MM KClI; 100 mM Tris. d (pH 8.3 at
roomtenperature); 15 nM MCI2; 0. 1 %gelatin. A suitable denaturing agent

or procedure ($ushmsnhdyral éBRIgA/ié\po?ﬁn@ard ﬁxaltaléﬁghti BuRE e FIG00 £ aBR:@he t he
strands of doubl estranded . Suitably, the annealing part of the

anplifi i I tween 37C and 600C, preferably 500C. Although the
nucleiegg%fﬁﬁﬁ%§¥ﬁﬁis useful in the nethods of the invention may be RNA or

DNA, DNA is pr r .2ALthodugh the nuclel id which is useful .in the
ot hods. of -t he F1Sv A Bl M8 8 PLES R BEsHa Meflgtlents Bk il
si ngl e-stranded nucl ei ¢ acj.d i referred under so ci rcupst ances such as
" Suc] SRR anBRt it o B BrIGh S Bl atral R adtt SRR SPRGE s
suitabl.e for use in a polynerase chain reaction, are particularly

pr ef er r BYTOTPRLOTHES (QPLeBRIHMEY; . use in the nethods of the invention is a
nucl ei c acid whi ch hybridises to p53 binding notiff. cDNAs derivable from

t he p53 bi ndi n§lGot(H shayrsea gpeviewradhe lightedetection dsrapgamens of FiGt H&A net hods
of the invention. Primers which are suitable for use in a polynerase chain
react i oxecOrdig to Baiclnbodimeat; a0d 988) Sci ence 239, 487-491) are preferred.
Suitable PCR priners may have the follow ng properties: It is well known

t hat the sequeli@. Htshotve aFloenchaif oftahmethbd foreekend figle imeéghnddecimbhch t he
target sequence to be anplified. It is usual that the PCR priners do not
cont ai NarpdhgeMOREENBAE & ¥ &hbdikhbites W th each other |onger than 2 bases,
especially at their 3 ends, as this feature may pronote the formation of an
artifactual product called "primer dinmer". Wen the 3" ends of the two
prinmers hybridize, they forma "prinmed tenplate" conplex, and prinmer
extension results in a short dupl ct called "primer diner". Internal
secondary structure should be avggég@&gﬁypriners. For symmetric PCR, a 40-

60% G+ tent. i ft.en.reco nded for. both prinmers,.wth no |.ong
ot et cri90Td Ay SnfiSe ¢ EIRLTERARm ey ) Pelft P e a8l at i ons
used in_conjunction wth. DNA probe hybridi zation studies often predict that
2 i vershoPh arvash Bl LS inBa PbeHic, TS anil SR OB ERS i, PEbIy e HEYORERE. 72C
extension tenperature will _ dissociate the priner/tenplate hyhrid
pr emat UW8Y Ye Prasticgda cHhese emppdiments are desgribed gy wiiagisnd defalldoicnakle g1oseR process
than generally predicted by sinple Tm cal cul ati ons.

skilled in the art to practice the invention. Other embodiments may be utilized and

structural, logical, and electrical changes may l:ae made Withéut departing from the scope
of t'hé'invention. The various embodimeﬁts are not necessarily mutually exciusive, as
some el_ﬁbodim‘ents can be combined with one or more other embodiments to form new
embodiments.

[0011] The word "exemplary" is used herein to mean "serving as an example,
instance, or illustration". Ar'1y embodiment or &ésigp desc:ribed herein as "exemplary" is
not neéessarily to be construed as preferred 6r advantageous over other embodiments or

designs.



Opti mum anneal i ng tenperatures nmay be determ ned enpirically and may be

hi gher than predicted. Tagq DNA pol ynerase does have activity in the 37-55C
regi on, swopnimmwocoextensi on will occur during the annealPrmgctepoaad t he
hybrid will be stabilized. The concentrations of the priners are equal in
conventional (symetric) PCR and, typically, within 0.1- to 1- .range. Any
of the nucleic acid anplification protocols can be used in the nethod of
the invention including the pol ynerase chain reaction, B replicase and

| i gase chain reaction. Al so, NASBA (nucleic acid sequence based
anplification), also called 3SR, can be used as described in Conpton (1991)

hature @901 9 epBodkitR (RA9hvidiob ot Wilio)raRilfaRr | IRA M1 and

LY
di spl acenent a I cation) Can be used as descri i N\l ker et” al (1992)

NuGl . o ‘ ‘ : r .
pgftiCS%%%%§§§§% gFéggé%%ggggaE?ﬁyggﬁsln%?@%?%%fﬁﬁﬁéﬁagh%@?gkg?dguitable

| ei ids .of the i i is. d i PCR it i ient. to detect
Uhe pr oUUEErBy gutng B ostEPaPu el s sresmRoBORT R As an
alternative to detecting the product Pf Eﬂp anpllfjcatiqn_ysingfagarose ge
el ect r RMBPRFigossy abtahg’dfaﬂ?ﬁ %ﬁ"&ht © WP AN HEATSIISENE PREO A0 QIDnveni ent

to use a | abelled oligonucleotjde capable of hybridising to the anplified
DNA as HcgiviaBercgitepranged uph thitc Hehtoprovidep yby, tmcRody esstgpivgo mayl 8ot i de
probe hybridises to the interpriner sequence as defined by the two priners.
The ol i Yomindtiogtal est prooéon &f tgq: ebiectabtgpvibe regiem afOstanachesOhaving @6tst des | ong,
nore preferably between 15 and 30 nucl eoti des 1ong. The probe may be

| abel | etlaini dptical axéxlia cenont icelbers hehings:. 326hd BAR cpridal 3518; whkerein tkedodar d

techni ques, or may be labelled with.a fluorescent dye. Wen the

ol i gonusheairt gay pe algngdes bbtween ardast daynetodml the sheotid€antei® bh fits @de B pr oduct
may be detected in solution (see for exanple Bal aguer et al (1991)

" Quant i {ddc el e rebMMings q%lsmwsnmﬁmm; RiheROh WAE R CcAidh Tndye86t | On
ads

usi ng a bi ol um nescence orbent” Anal. Biochem 195,105-1 10 and Di Cesare

et al (PR32 steri@Dis &S ﬁaéﬁéi céﬁ(icgll 26l Mgh@hirwéﬁﬁﬁ%“%é&%&%iﬂ tection

system for "aut omat ed PCR product quantitation "Bi oTechni ques 15, 152-157.

ATDL |1 S8 ODPRRCHS! TgfeRhiRuRop SRbECALHS NI Rl SNl oY have

fl uorop gre-quencher r—or nay a so support or may have
a biotin tag.or they may be detected using,a gonpination .of a capture probe
2nd o dBEER o B ronl waR G RHE BT U RER 08 e Pt P E o t 6d co
quantitatjve,neasurquﬁts of PCR reactions (eg RT-PCR), Fl uorescence

pol ari s"&B%OBnVlﬁléli‘enﬁ”c‘én ﬂ%ﬁpgnﬁf‘lﬁf)é’QWW? 3y agaggement corfigured to provide

light reflected from the object receiving régiog such that a first reflected light portion
may be pfovided as a first co-axial light portioﬁ aligned to tﬁe first main optical axis, and
such that'a second reflected light portion may be provided as a second co-axial light
poftion aligned to the second main opticai axis. The distance between the first light-
transmissive portion and the second light-transmissive po;tion may vary according to
‘desigﬁ‘ and user requirements..

[0013] Inan embodimen't, each of the first 1ight-yransmissive portion and the second
lighf-tfansmissive‘portion may be configured ;co at least alldw some light to pass through.

For example, each of the first light-transmissive portion and the second light-transmissive



used to detect PCR products. In accordance with a second aspect of the
invention, there is provided an isolated nucleic acid nolecule of between
25, 50 orwbQ@0102m060300 nucl eoti des or base pairs conpri sipag/SGhelopeeuence 51
RRROWAGYYYRRRCWAMTYYY-S 1 or 5° RRRCWAGYYYRRRCWAGYYY-S' and capabl e of
hybridising to or having at |east 50, 60, 70, 80, 90 or 95% identity wth,
the regi on enconpassing the p53 binding notif wthin the third intron of
the PRKAGR gene or its conplenent that can be anplified from hunman genom c

DNA usi 161*[' C‘?@@tﬁﬁﬂﬁ&hﬁ &Iteﬂﬂmmmgﬁh&némsswe ortion and
and51 CGAAGAGATCA- 3 Preferably, the sequence of this region

fragmeng, %g&)ﬁdq ht- {r§nsm-[ WEE red to be transparent. For example,

catactctcaqctga gccaqqqt gcccagt gagcaggqgdaaqqctt.cc

tggcced t tt cat cct gect gagcat
ggccdggegy gecimngg SEER0ILAN 551 H0SAIRYAIEAERANN.I9ERERNGS BECt 9002t g

tct gaaca cagga agagticgagatt aaa acc

tTGATCT}gT (%AC@, | n accordance glth a third aspect of the invention,

t here i ¥TBFGH éﬁwgﬁae§ﬁﬁﬂ?%ﬂnﬁ56FE$ BEMFEhavi ng t he sequence

5- TAGGAGACCTGGGGGACTTT-3 1; 5' - GGCATCTCGAAGAGATCA- S

s' - ccaT®éHiccTdnararrdmsahdhe bp W?W@AW@@% e dP@ance with

a fourth aspect of the invention, there is provided a vector conprising a
nucl ei cshape masdednds nepdius of hetwept shout 48 awmdo abrit B imrg, fos seamleofThe he
invention. It would be understood by soneone skilled in the art of

mol ecul domdssloipe gyayt bratizademoyasvie etamemedete thacibsgi gbe afrdnged me theavbgecavai | abl e
for delivering the nucleic acids that could be used for treatnent. Typi cal
pr okar ymtéicingaegion galdas rieads ome dodyp bifiidByre pliihehatipPRIRD samek. pBR3 Mddavai | abl e
from Bi orad Laboratories (R chnond, CA, USA); p7rc99A, pKK223-3, pKK233-3,

PDR540 andtp&inhd idtiaiclaadhe 1fgh TorRampRe The b&iystat@yemay Mdo iddBAik anpBS
vectors, Phagescript vectors, Bluescript vectors, pNH8A, pNHLEA, PpNH1BA,

PNHABA gual hgﬁlseulfcé QRcelor At RS SRRt QL@JH Ry SV R BnifdsR AMiRuioFAIBO37, USA) .
A typi cal nanna ian- cell” vector plasmd 1s pSVL avail able from Pharnaci a

(Plscata%@% §%§ o This vector uses the SV40 | at e pronoter to drive
expr essi o? cIo genes, the highest IeveI of expreSS|on being found in

ronmal 18 o 8 of e HE LA BaPon DR Sl 4 ¢
(Piscat &rvl\ﬁ%re having tﬁ\g ﬁrsthhg%t-\t/rgﬁstn%gsnlfjes leagrtlioxqeangl 'Ill(e: Os%ccz)orntdI lC gutgtrahgnqggllvg e

portion, wherein the body structure has a cutout portion and the structure is arranged in

the cutout portion. uThe structure may bevmaée of a mate;ial which may not allow the

through iﬁassage of light. For example, the structure may include a rectangular plate or a

diffused white plastic sheet.

[0016] - In an:embodiment, at least a pdrtion. of an innef surface of the body structure

facing the‘ object receiving region may have a reflective surface.

[0017] - . In an embodiment, .at least a pdrtidn of an inner surface of the body structure

facing the object receiving region may be configured to generate light.



pronoter of the nouse mammary tunour virus long termnal repeat to drive
expression of the cloned gene. Useful yeast plasmd vectors are pRS403-406
and pRS4M8o4df/mnd4ar e general ly avail abl e from Strat ageae/sGranion@4Byst ens
(La Jolla, CA 92037, USA). Plasm ds pRS403, pRS404, pRS405 and pRS406 are
Yeast Integrating plasmds (Yips) and incorporate the yeast sel ectable

mar kers HI S3, TRP1, LEU2 and URA3. Pl asm ds pRS413-416 are Yeast Centronere
pl asm ds (YCps). Methods well known to those skilled in the art can be used

to consfopy§lt EXPLASShVAMER! HeSatQeRk @ Pbiibn tdFeanCRLENBRIUANEE Ry, for
exanpl e appropriate transcriptional or” translational controls. One such

pol yac) A il EELAAR U ERRRA KAkt Tien RN EITH-RARANE ( °L o e

cl oned bé]futrﬁ{tm{;al de xl)(nucéteotl | transferases. The fragment is then

capabl e? arme ?rig%rﬁc RN lﬁlgldilo ‘(or polyd@ tails added to the ends of a
i neari plasm d vect.or. s, left follow ng annealing. c be filled by
DNA pol DIL9Es & Mt Rt pi bt PnA fetoion pPasRen] Pk Cith R e A Kt hog

invol ves |igation via cohesive ends. ‘Conpati bl e cohesive ends can be

gener at ¥ Ry shectpRAllrnigHan st sevrgearaneen jo Hhmings atdpashe Petiion ohpe

restriction enzynmes. These ends will rapidly anneal through conplenentary

base painpemhgpréaael of drrbodyngirugiuek s Thant rastconsseadlybyructuee dlmioatingflighuA | i gase.
A further nethod uses synthetic nolecules called |inkers and adaptors. DNA
f r agmensasirasi tmhy bk ipositioneds within §erbedntseuctbse dapdséionep eagaleTof bdlhogpl yner ase
or E.coli- DNA polynerase | which renove protruding 3' termni and fill in
recessesindturends. Synthetic |inkers, pieces of blunt-ended doubl e-stranded
DNA whi ch contain recognition sequences for defined restriction enzynes,

can be joogeyt ed 14 @n Wmbatimesndate RNRAaty deBsdySsthittuT ilNndtgase séhey are

subsequently digested with appropriate restriction enzynes to create

cohesi Vg, e iR AD ik EG e hniR. an expression vector with conpatible termni.
Adaptors are al so chem cally synthesi sed DNA fragnments which contain one

bl unt e@?ﬁﬁf?ﬂ h% A ehibB@ieA t]péj#lﬁiémitf B ﬁk@g ﬁ%fiﬁ‘é‘l%ﬁe 8&@?5&&&%@%80“69 ve

end. Sy I'nkers contaln vari restriction e nucl ease
sites are conmercially available froma nunber of sources including
| nt er nati%hal Bi ot echnol ogi es Inc. New Haven, CN, USA. A desirable way to

nmodi fy DNA_encodi ng t he pol ptide of the inyentign is tq. use the

pol ymer @5221chai1%a? gmbp lawnaéfwlﬁgﬁgvs%fglaws Spipclade a|dlf31f9%%') a §iflhice 239,
487-491. In this nethod the DNA to be enzymatically anplified is flanked by
two speb#itiseuss-i gonucl eot i de :

[0023] b " In an embodiment, the arrangement may include a light arrangement.

[0024] In an embodiment, the light arrahgement may in’:c.lude a first light source and a
seconci light source. The first light soﬁrcellmay be anméed to direct light through the
first light-transnﬁssivé portion to thg object receiving région and/or the second light
source may be arranged to direct light thrbugh the second light-transmissive portion to
the object receiving region.

[0025] In an embodimer'lt, the first light source and the second light source may be

_arranged such that a light axis of the light emitted By the first light source may be

substantially parallel with the first main optical axis and that a light axis of the light



prinmers which thensel ves becone incorporated into the anplified DNA. The
said specificprinmers may contain restriction endonucl ease recognition sites
whi ch carwbeouwgmwadsotor cl oning i nto expressi on vectors ugcmgcretnhoad known
in the art In accordance with a fifth aspect of the invention, there is
provi ded a nol ecul e conprising a nucleic acid nol ecule according to the
first, second, third and fourth aspects of the invention, and a detectable
noi ety. For exanple, they nmay be | abelled in such a way that they nay be

di rect | ymigkd bYdhs 8&dohd 1138t 8skr&ImaPbefs@bailiMily hRldekartBOLk&on®mefiy 1S a

fl uorophore or a radioi sotope. Conveniently, the polynucleotides are
Iabelleﬂﬁ%ghgkg radi oactive noiety or a coloured noiety or a fluorescent

noi ety or sonme other suitable detectable noiety such as di goxygenin and

| um nes or .chem | umn Jmieties. The | .01 | be |i nked
to an cioble, B A Ry STLDR GF Bl Bl e shdforl: SUAL BR tiRee b
detected i as described for antibodies of the invention.

in asinlar, wa
Al so pr@?@ﬁ%ﬁpsuﬁﬁ%oégpg%ucleotides of the invention may be bound to a

solid support (including arrays, bheads, magnetic bheads, sanple_cqntainers
and theﬂﬁ'ﬂe).ﬁ?ﬁ%eﬁ@€¢gﬁétéEiH§“@§’? ﬁ?&ﬁﬂpﬁﬂgﬁﬁighﬁ?Bﬂgﬁigwgﬁrate a
"tag" nucl eotide sequence which tag sequence can subsequently be recogni sed
by a fu#tdYer nucl eic acid probe. Suitable |abels or tags nay al so be used
for the selective capture of the hybridised (or non-hybridised)

pol ynuclo828]i delusi emgbodimbutdtheast|lighhsomwreeiandfoh theemecondraht squadsl may bhie nucl ei ¢
acid may be used in diagnosis. In accordance with a sixth aspect of the

i nvent | ®dispdrivdight beanpooy fodeskbddighelidand f or ai di ng assessnent of a patient's
ri sk of devel opi ng cancer, or likely severity or |ikelihood of progression
of cancpo29]or @i dh Reghbobinsedk, et ilight SrangeMmaMCRby tidade®Night sgirdeEbding t he
patient, or aiding in assessnent of.a cancer treatnent regine, the method
conpri sidigtedet&h Bl &fhﬁghp%dré‘é@téo%si%{ﬁoéﬁ’ﬁ?aifcoihaﬁecpﬁ?btbdoﬂfﬂepg yapti f
within the PRKAGR gene. Preferably, the p53 binding notif is within the

third igg, &ﬂhﬁﬁs&ﬂ&%gﬁyégﬁﬁggne. Preferably, the nethod conprises
g

determ ni the presdence or absence of a single nucleotide polynorphism

D L T

PRKAG gene. Prefera M ndi'ng no e third
intron of fhe PRKAG2 .gene copprises.the sequence d' - RRRONMGYYY -S
and cantBaIam T A G TR PR BIE BRAECEN e, DPEREHd NBriae

5' - TAGGAGACCT CTTT-3 1 and 5- CAGCCATCTCGAAGAGATCA-3 1. Preferably, the

si ngl e ¥hesadstatdle brsly\SHuctHY a8 fhs Lt gmera,1dithe sRepahicdRethe G resi due nar ked

with a* within the seguence 51 RRROWAGYYYRRRCWAG* YYY- 3\ for
[0032] . In an embodiment, the beam splitter arrangement may include a first beam

splitter and a second beam splitter.

[0033] In an embodiment, the arrangement may include a light arrangement, the light

arrangeﬁlént including a first light source and a second light source; wherein the first
" beam split-ter may be arranged relative to the first light soﬁrce and the first camera sucil
' that the first beam splitter may be configured to receive tyhe light provided by the first

light source and to re-direct( .the light to the object,receiviﬁg region via the first light-

transmjssive portion, thereby generating the second reflected light portion; and wherein

the 'second beam splitter may be arranged relative to the' second light source and the

10



exanple by a T residue. Preferably, the single nucleotide polynorphismis
at locus rsl 860746 of the dbSNP public database. Preferably, sequencing,
primer exwensimmpecoal | el e-specific PCR or TagMan assay i Cusedoionooo4l

determ ning the patient's genotype for a p53 binding notif within the
PRKAG2 gene. I n accordance wth a seventh aspect of the invention, there is
provided a nethod for aiding assessnment of a patient's risk of devel opi ng
cancer, or likely severity or |ikelihood of progression of cancer, or

ai di ng {dBoelBfed QRthGhatahé SR6ARd bédne RN mak BYicORfifREd thRcERE HRMIght Or ai di ng
in assessnent of a cancer treatnent regine, the nethod conprising

det er m jh0flod G HESLERAN R NEUCP Rk G4 Re-lfkd! fe ugﬂpﬁpﬂfwd'@&ue&mﬁ el’s,
catalytic activity or nRNA levels. It wll be a preC|ated that detfecting
the presence .of, a | evel of i ve ! conpar ed
to the Teunvid i aftBd TRRPha Rl Nort i MnBbRt B Ard RoBled
assessnﬁé% of. a patient's risk of devel oping cancer. The RNA | evel s of AMPK
may be & 8PHHed by using specific oligonucleotide priners and a nucleic
acid amplification technique such as the po|yperase chain reaction (PCR).
ai gomr]@Pé‘Ht i dén pRicHodieely, the arpRETRA dway ﬁgcrugig RO HETEETEk ABn | 1 1t he
art, for exanple using solid-phase phosphoram dite chem stry. Preferably,

t he ol i@bw@@{{g@bmesmmwm&n@mamw baawanzed mlativedeithie et friapggrent mor e
preferably at |east 25 nucleotides in length and still nore preferably at

| east 2&drhoth thetfirstemmiern drahnihe hecoddicarabrk sudoibdi the bramfsplitteP@Ranggphdnt i cat i on
include anplification in a suitable 1 x anplification buffer. 10 Xx

anpl i f i may benofighfedrto irsceb@Oherii{Girovid€itbyntlk Tightsarrdblgeipid afd 3o ad-diogein
tenperature); 15 nM MCl 2; 0. 1 %gelatin, single-stranded DNA priners,

sui t abl gefiight Sie loBjedt R6¢iViNRragi6n Chathe réspative Glist 18dhe tRAsnhibgvd portiyn
preferred. It will be appreciated that AMPK nRNA nay be identified by

r ever seand thaRshi RiAR 8 aRMNiYHRS fstBoif RRbéhel R el RBoddRENRERY 1idhi pattibRt hods
wel | known in the art. O her nethods of detecting nRNA | evel s are included.

thhOdsmkﬂﬁeﬁﬁﬁﬁ%ﬁéﬁéHgkﬁﬁf?%fééhh%@e&ﬁaﬂq&h-f AMPK nmRNA include: in situ

hybri di sat1 on ation Protocols. Methods in Ml ecular

Bi ol ogy ume.33. Edited by K:.H; . ..199 Ju P ot owa,

NJ, USASO}%%] 488h ¥4 5 q’l"ﬂ“’é‘?"?’u‘hﬁwbﬁ?u ARG aklimghl R0 b &%g%‘r"%gghthdi ted by
D GWIKkinson. 1992, Oxford Unjversity Press,. Oxford, pp 163), in situ

anpl i fi PG ,Of%lberlfc}‘ilé(rgﬂ-g?mmfélt ea@’ée"ﬁf%flgﬁgir%?n'probe arrays, and
anplification based systens; The nRNA may be anplified prior to, or during
det ect i B¥3%nd Huant PEbBA e PamR | SRETCT AINECTIERE PR WetABUEIGhd? ei n t he

roduct is - -
P receive the light provided by the inner surface of the body structure, and to generate the

first reﬂecfed light portion and the second réﬂec}ced light porﬁon from the received light.
[0037] . In an embodiment, the beam splitter arrangement may include a sinéle beam
splitter configured such that the first reﬂec;ced light portion may be provided as the first
co-axial light portion aligned to the first main optical axis and such that the second
reﬂec'ted light pdrtion may be provided as the second co-aiial light portion aligned to the
second main optical axis.

[0038] ) In an embodiment, the first camera and the second camera may be arranged

along a common camera plane.

11



measured for each anplification cycle may be particularly useful (eg Real
time PCR Hd et al (1996) Genone Research 6,986-994, G bson et al (1996)
Genone Reseanti9tnd95- 1001; Real tinme NASBA Cehl enschl agem/sekomloo¢@i996 Nov
12) PNAS (USA) 93 (23), 1281 1-6. Priners should be designed to
preferentially anplify froman nRNA tenplate rather than fromthe DNA or
be designed to create a product where the nmRNA or DNA tenplate origin can
be di stinguished by size or by probing. NASBA nmay be particularly useful as
the progessy cam aﬁelﬁs&ﬂﬁeﬁ,dth%%gglé bl @iNi¥ér BYAbE Srrhiffca i b 586ktasiaBy 1 niti al
substrate. Detecting nRNA I ncludes detecting WRNA in any context, or

det ecti t : I I contain nRNA (for exanple, by
in sitJﬁﬁ$@?%éPg%S?§H%&%?p§ﬁhigﬁ%ﬁgga%ﬁ%%?%g% fromlysed cells). It is
usef ul etect th . f NA or erktain. cel.ls . esent
(eit herltog‘éﬂer aﬁf ?/1; ngb?(%%%ﬁg g@ec?’??”gg S%ta?’?% Erh%iu iacﬁ%(k: glr? oéJ; ﬁéﬁéﬁ?ﬁé by
virtue pof their expression qf ,AMP not.ed, ..t he presence versus
obsencelit WRNBosTRRE) 1ha Lt Fab otttk drst THE gl SURSAN h: gn

| evel s of AMPK nRNA may be a ?seful mar ker, p% specific_quantified | evels
may be HSWBK; BIEY ofidt Ko dsyarsleneth arangad & & dighbpath plage) the seeond fratki at ed
that sim|ar possibilities exist in relation to using the AMPK pol ypeptide
as a meeeplaxy.ternatively, the method further conprises determning the
protein levels of AMPK in the sanple. The nethods of the invention also

i ncl udel00AH nefsan eneodimantd thedirsicdichonic ahiroh magPKmpogsdoiosheé Hest lightt est
sanpl es and their conparison in a reference sanple. The sanple containing
RNA andirgismixsive giorticghesti onettle fohe Bide hd tixabadyrdtirucsirec overlappiaptthe/ fisst Sgipl e of t he
tissue in which cancer is suspected or in which cancer may be or has been
found. dasmessietfedsn BRY wherdis itk bnddicheAd Geifror By bdapamded ipahti cul arly
suitable in respect of breast or endonetrial cancers. The sanple may al so

be bl Opgpoﬁgﬁmﬁﬁsnllixmlp&ﬁgﬁ Sr ¥ite BndBie BEHR MO St MireovesBpitle the
determ ni ng whet her a cancer has spread. Alternatively, the sanple nay be

tissue &@&Rhgqaﬁqﬁ¥%§hé$&ggﬁalIy froma patient. The nethods of the

i nvention in ection of the AMPK pol ypeptide are particularly

usef ul_jyh,diel apl on Sl 3LOT el SAIRLes sich.as dhess.comtelhnd.

par af fi edd sections Of ur"sanpl'es. anount O h
POl YPCPLLCl IRy, e el S, 0 S S b vy LLh s PrRLeLrgg 1 (e
o et el DL e O RSPl St La0hY ind S ) SGULE AL
may b.e‘ a red color dichroic mirror.
[0043] In an embodiment, the light detection arrangemgnt may further include a light
sg:péraﬁng structure. The light separating structure may include a opaque maferial for
example a black paper so as to prcx}ent the light from the first light source from
interfering with the light from the second light 'séurce.
[0044] .‘ : In’ an embodiment, the light éépara‘ting structuré may be arranged between the

first light source and the second light source, or between the beam splitter arrangement

and the at least one body structure illuminating light source.
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binds to AMPK may be an anti body. The anti body may al so bind to a natural
variant or fragnment of AMPK pol ypeptide. By "variants" of the pol ypeptide
we i ncl udwoizopambérens, del etions and substitutions, eitirer/Sconw@naati ve or
non- conservative, where such changes do not substantially alter the
activity of the said AMPK. Variants and variations of the pol ynucl eoti de
and pol ypeptide include natural variants, including allelic variants and
natural l y-occurring nutant fornms. By "fragnent of AMPK " , we include any

fragnenfooyd)i chig ah anibsdednt, thé Might dwlitdh AfandSREM mhy fEONE iBEIGE@S aay, for
exanple, for use in raising antibodies or in a binding assay. The

antlbqugén%ﬁ&%%a%J&go1&3&§%ﬁﬁggﬁﬁp the in invention may be nonocl onal or

pol ycl on rotein 1evel K may be determ ned using any suitable

pr ot ei glgﬂh'ﬂntl %ﬂ ?xﬁbo@%@ﬁﬁtpe 5@6%%]%14 %e,orr,d% | s preferred if antibodies

are us anou Cef M hed usi ng et hods whi ch
includ ntititatiyve, . west bl ot t.i e | i ke Qsor hent assays
( ELI SA) 0@# quaﬁﬂ i %P%mfﬁrﬁﬁ[éﬁ g’?&ﬂ’?@ e&pﬂrﬁpﬁn glgrgrer]g‘dcé o8 n@gﬁl nent of
the invention, antibodies will i recrprt e AVPK -prote

ol ut | JHUESTR Pording weciursh Tpy AP Bel @Enﬁg : PlisBRot s of
pol yacryl am de . I n anot her preferred enbodlnent anti bodies wll

det ect Wko?ﬂﬂot%éﬂﬁ of tha pPERlEY Of horst wire spesrberonBgred kreangpet caghsphihe

i mmunocyt ochem cal techni ques. Preferred enbodi nents relating to nethods

f or det@lotaligofAvPK padsdd tbedionzyne | i nked i munosor bent assays (ELI SA),

radi oi munoassay (R A), imunoradionetric assays (I RMA) and i nmunoenzymati c
assays [ODEA) , In mcémbbdigesathd firg lvamssamd thessengndeaneed magbe anvainged ipol ycl onal
anti bodi es. Exenplary sandw ch assays are described by David et al in US
Pat ent Natinn4, s thht # fsOmdinddifichliBikis her gbkeddndangaroptiesl dxjs mey ve ence.

Met hods for- detection also include immuno-fluoresence. Automated and

sem aut QR KA IBIRiRNSYSItS a Yo PérpétaBoul QY & fhnd @rBY S for
quantitative |nnunoassays are known. Such systenms may incorporate: nore

than o LbRed% 48, nds t he antigen; |abelled or unlabelled antigen
(in adgﬁéﬁbn 1o a%y c%ntalned in the sanple); and a variety of detection

syst erTB[meg Udlh?gn % I SO (gh Cﬁ ﬁlrs{ g?r}lérh %h tﬂlt’;‘l‘lgécoﬂa3 gra may b be may or

chem | u scen aﬁce unlnescen yie cartal'y

may not be ol ved. | mmuno be no ous s S

se%ar at ?16‘1?%'8 X"b‘b%/f‘r%? Wr%ﬂﬁgﬁﬁawwﬁéﬁgtoq@%@g@f’ﬁ% 5’“ %"%Eétre?%gé’ﬁeous
syst ens

the first beam splitter and the second beam splitter mayl‘be arranged at a same beam
splitter angle (8) with respect to the symmetry axis. The difference between the beam
splitter angle and the camera angle is abour 45°. Correspofrrdingly, the first beam splitter
and the second beam splitter may be arranged at a combined beam splitter angle of 90° +
20

[0050] In an embodiment, the arrangement configured to provide light reflected from
the ob&'ect, receiving region may compensate for the light ﬁrovided by the body structure
and escaping through the ﬁrst light—transmissive po1i'tion and the second light-

transmissive portion.
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involving a separation step. Such assays are comonly referred to as eg

enzyne-|inked | um nescent imunoassays (ELLIA), fluorescence enzyne

i Mmunoasswy 20fo&iofgos f | uor escence i mMmunoassay (FlA), enzpoE/SGIOONOESsay

(EIA), lum nescent inmmunoassay (LIA), |atex photonetrix imunoassay (LPIA).

Met hods of cultivating the biological sanple (e.g. sanple cells) and

isolating proteins are well known in the art. Cells can be harvested and

|l ysed and the presence of theprotein in the supernatant can be detected

usi ng gpgsodi Rﬁ-enfa@ame%ﬂma?%@@e AhRtHéaabrlletédling aRBEM Qli?ﬁ%ﬁcﬁon Sui t abl y,

the anti bodies of the invention are detectably |abelled, for exanple they

may be ho Y e RNy R¥idBS Hlay SFhdnireQontiBided &8 | Y

det ect gg‘%pg%lrﬁg’n#lg# W‘%&tet%ﬂéé@grrrltl bogl?es }Fray be | abgl ﬁé r\/?/i toﬁ 1g‘gdraadi oactive

nmoi ety or_. oyred.noj e [ 1.4 r N I: o) SN s e |inked

to an e"ﬁ%vﬁ%ﬁgﬂi‘y%e?é’f‘}/ f/{mcﬁg?récrlfgdyg Hg@&g@g{‘{% CIHS%E:&aérP Og%or{lvgelﬁ/a ggé%dr)l- col our ed

(or non:-fluorescent) substrate to.a col our € or..f.l yorescent roduct. The

it | bodT SRS LA ST BResEH Bt Aoeare o at SO lieh iR e hofieRec: ed

indirectly using streptavidin_(or biqtin) whjc¢h has been |abelled with a

r adi oac¥j qybéecﬁfﬁcélt"vlgd?glan apnsg aerhripatdight B’iov%ifeg by dhechadystrucyreangy gl‘:E)r t he

li ke or they may be |inked to an enzyne of the t)é_pe descri bed above. As

nent i oriBumpating aulshsf a pertioneidhg gbiediateeiirieeregios; p ey samerhavings fishdonet ri al

cancer. In accordance with an ninth aspect of :the invention, there is

provi dedaia dptitalfagis; aisetiond caseedevingt sefond mazinioptical gxisi whergin Hevedvpi ng

cancer, or likely severity or |ikelihood of progression of cancer, or

ai di ng sticised @ay bearrafgedbeaaraethe tfirgathnent andealyg seeorddeantdngopis bentide or ai di ng

in assessnent of a cancer treatnent regine, the kit conprising a nucleic

aci d mungcik Coti&s Getivigg kezibh@nfity Sther SR Reherdimithal fidgttbahtd tayabpect s of

the invention or nolecule according to the fifth aspect of the invention

and a %Fahg&ﬁ shdhSEiat it6 it aidth WptibAISAxid Glaly OBES divsthddTtol @ dbjdot rbddiaggor dance

with a tenth aspect of the invention, there is provided the use of cells of

a | ynphobl as§pld | bR RGbnSh R sbdRE nfin bRlidaeELier M ng a
r}ggxoﬁs&fﬂérgm]ﬁ% Aﬁaé)ﬂr%}%ﬂepi m§3tf Hg¥ ég‘%g §l§: (S's n }5"tl 1 .

screen r-identi ators o stgnalling. By "nodul ators”, it is

meant to refer to.an i ety that nodul ates the act] i inhi hition,

ol ay, PP dplift Bhe TBisht bRk JR0k, L Gl nBT o g8t of P
signal I'i pg. accordance wi.th a.eleventh ec f inventio there is
pr gvi deraﬁg"tﬁief}ﬂ@cfﬁ? BRI CEEU Y G TS %Jicg Eléﬁt Iaiafﬁgt rSihec?%q' ﬁg@ rpl"%}% Ry gé screen
for identifying nodul ators of p53 sjignalling_ conprising the step of

assessi m‘@wégci pg a(ﬂrsta{:or:y% hgh Rartlen ah%t@apo the,frst main optical axis, and such

that a second reflected light portion may be provided as a second co-axial light portion
aligned to the second main optical axis.

[0052] In an embodiment, when light from the first light source may be in;:ident on
the first beam splitter, light may be re-directed in two diféctions. The light separating
structure may serve to absorb light in one; direction and tile light in the other direction
fnay be reflected off the object arranged 1n the object receiving region. The second
camera may be bositioned ‘;0 receive this reflected light. Tl Similarly, for light from the
seconfd‘ light source, the arrangement may be such that the light originating from the

second light source may be either essentially absorbed by the light separating structure
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The invention will now be described with reference to the foll ow ng none
limting figures and exanples. All references herein nentioned are hereby

i ncor por avedotyoonehier ence. Figure 1 Figure 1. The resul PeTiSGamoGhdo1 and
real -time PCR anal yses, showing that the wild-type allele (G is associated
W th stronger p53 binding activity than the nutant allele (T) in LCLs. A
the differential enrichnent of the binding site sequence at the baseline
and after S5FU treatnent in the cell lines carrying either only wild-type

al l'el e 4fd/dplbe(feNBet6Ebif thé B8dt arf@hgd@indRE objbkt': Qecalvingl 18gioh Rh@eh&&ltler | | NES) |

or both alleles (&GT) (three cell |ines) the enrichnent of the

Wi | d- ty%?ng&eﬁ&éded hO%RS g, mutant T aIIeIe in the ChlP pull-down DNAs from
the three tero ygous ce I|nes (&T) after 5FU treatnment for 8 and 32

hours. B S F1o. D8 BT RePlu s L3k AR ACNBRARLESTLODANAYS! o

show ng downregul a on ression reatrent in 13

cell i s carryin . (five lines),
o mut SHRCLSR %&ﬁ%ant ‘f%lﬁflagméévﬁlstqfaﬁ?i%urceoiﬁbaﬁ%coa?)hgﬁ{ewﬁ1%6 tive cel
lines). Figure 3. Functional anal SIS of the Dbi.nding site sequence (226 bp
f r agmenfist BEsEn SAeR B8 Av6 e 5R5 08 be@gﬁp gies 139 agprding oy desubpdienissay in
wld-ty Fe and E§3 nul Il HCT1 16 cells with or w thout 5FU treatnment.

Cont r ol OFHTA- [The | ght adetechm argagangnt 102 Tamx: inglnga 4 hedy stmeredld vect or
with a insert of the 226 bp binding site sequence of G allele; T_TATA:
TATA- | usinfigmad go p@bvidey ghto thewpady sructisedi2 dicludieg zzfﬁstbbgfmtndsmgsisét e
sequence of T allele. Figure 4. The results fromthe western bl ot analysis,
show ngpdrtien di4 fied entdoat lighvemansnidsive iporticaf flecdismhedbida distanwafromnthby 5FU on
AVPK protein conplex (AMPKO, total andphosphoryl ated- AMPKO proteins) in
cel | s cust YibRdristndsive Wokrbnt ype (6 Qist@iceBebadthn thd Tkt bitndiaagnipivef . Figure
5. The results fromthe ChlIP and real-tine PCR anal ysis, show ng the

si gni figaAbn €M hﬂ&‘ﬂi%%cdﬁfi 1 CrriRAiRivRPodGodPLd fap OSYyeREAdR th Hesi
pronoter in the ChlP pul own DNA from | ynphoblastoid cell's w thout or

W th SEH4 t%%&%@ﬁﬁxl%g{seﬁ{s 6T1‘Per 11%19 &Htécuoﬁ 'agxléhgen@ent T8 8 Hhibiser 1ﬁ8F&eCQﬁ P and

real -tinme es from cell line carryl ng either wld-type (G or
mut ant 0abl

it ant ks Ry ARSI hels A0 A RS ARSI D pepeT L
(o) o e o SO TR GBS g e0L e L The result
(()BfG | nh%-rpl L anceTﬁngéL'? de%ggtmr? aérrangeenlseln%el!().’?e n‘[]agft 1¥1rt erFlrnglgldé (Z()ﬁrg?ca(n?eﬁgmlzg ) Pvalue
or

having a first main optical axis 122 and a second cameré 124 having a second main

opticall axis 126. The body structure 112 may be anangeci:between the first camera 120

and the ’se'cond camera 124 on its one side and the object re;:eiving region 118 on its other

side. -

[0056] | - The first camera 120 may be arranged such that its first main optical axis 122

may be directed to the object receiving,k':'fegioﬁ 118 via the ;ﬁ‘rst light-transmissive portion

114 and the second camera '124 may be arranged such tha;t its second main optical axis

126 may be directed to the object receiving region 118 via the second light-transmissive

portion 11 6.
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Fi nni sh_breast cases 2244 96.03 3.97 1.26 (0.85, 1.88) 0.24 controls 1256
96.82 3.18 Swedi sh_breast cases 1297 96.14 3.86 1.45 (0.93, 2.27) 0.08
control s wo241080@42. 7 Swedi sh_endo cases 579 96. 03 3. 9PCT/S6Z01(0@0@31 2. 52)
0.14 controls 1533 97.26 2. 74 Conbi ned_breast cases 3541 96.07 3.93 1. 34
(1.01, 1.77) 0.04 controls 2740 97.08 2.92 Conbi ned_whol e cases 4 113 96. 06
3.94 1.36 (1.04, 1.78) 0.02 2938 97.11 2.89 control sSubgroup Analysis in
Breast Cancer * ER Status ER+ 2492 96.27 3.73 1.26 (0.92, 1.72) 0.15 ER-

588 95. [‘68573 42The #8ht(d2tR8on Rrré’f%):mgntlﬂ)zl\{ﬁ AOAMESLINCRIYE aB4frdnnedd 138 76 1. 30
(0.96, 1.76) 0.10 Pre 502 94.82 5.18 1.66 (1.00,.2.75) 0.05 Fam |y History

spor adi &Sﬁgur}%d gﬁvﬁe%gﬁ@reﬁr&%ﬁ@m% ob}ec%%cegnﬂ@re%%ﬁ' ul3 %ﬁchlt@g@a Bt 72 4. 28

1.48 (1 0.047* and p va ues were cal cul ated by

conparin @ﬁgﬁi Si ze
Genot ;)lgsecl&gd 1%%’2%8%?’}?6%;%?@ ?&%‘é r%P Ll h 8’% i nni ﬁ‘ggr east cases
2244 96,0 88 24. co 96. 82
Swedi shthﬁfasi&a%a%%c@l 96 370 % ich alsea%ndﬁ ’Gﬁﬁé‘e& 55%0%% RS s 1484
97.30 2.70 Swedi sh_endonet ri cases 579.96.03 3 (0.83 2.52) 0.14
cont r ol Bovigekang se@ng C?zflxné#s{“rww é%éfﬂl%%ég ﬂaﬂsﬁ%%m@#l Pptgal i, (1 01,
1.77) 0.04 controls 2740 97.08 2.92 Conbi ned whol e cases 4 113 96.06 3.94
1. 36 (11254Tha armgementlRSmaHElDETEEaTREN SRRANGENENT 2otz horresasheor
DETECTI NG LI GHT I'N A LI GHT DETECTI ON ARRANGEMENT Techni cal Field [0001]
Enbodi néintsd the bandwire oa ahjighge aptiessttiahe secoadganeat24nd a net hod for
detecting light in a |ight detection arrangenent.

[0058] - . Each of the first light-transmissive portion 114 and the second light-

transmissive portion 116 may be configured to at least allow some light to pass through
or be translucent. Alternatively, each of the first light-transmissive portion 114 and the
second light-transmissive portion 116 may ne configured to be transparent. For example,
the first light-transmissive portion 114 and the jsecond light;trénsmissive portion 116 may
be fonned as two separate openings or as a single opening. |
[0059] . . I FIG. 1A, the body structure 112 m.ay have a Flome shape. The dome shape
may include a radius of between about 40 mm to about 45 mm, for example. The body
structure 112 may include a dome light, for( example.

[0060]' In an embodiment, at least 5 portinn of an inner surface 138 of the body
structui‘e 112 facing the object receiving region 118 may zhave a reflective surface. At
least a portion of an inner surface 138 of tne body structure 112 facing the object
receiving region 118 may also be conﬁgured to generate light. The at least a portion of
an inner surface 138 of the body structure 112 facmg the ob] ect receiving region 118 may

include a light generating coating and/or a plurality of organic light emitting diodes.
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Background [ 0002] Sem conductor devices, such as integrated circuit chips,
may be el ectronically connected to | eads on a |l ead frane by a process
knownlas wibreiobonaisng. The wi re bondi ng process invol vegcasopoiorngooai wi re to
connect pads residing on a chip or die to alead in a |lead frane. Once the
chip and | ead frame have been wire bonded, the chip and | ead frame nmay be
further packaged in ceramc or plastic to forman integrated circuit

device. [0003] . In many cases, an inspection of the quality of the wire
bond mapobg Petd waed Avemyaidy RiecBol WiRRAcRRSE A0 md§| Methér Mchidesgope.
However, this manual nethod may be tinme consum ng and costly. Having said

that, | ﬁlu%ﬁﬁru&n%eoﬁ? §%—E<§ﬁraeltipurﬂﬁ1%ﬁ19%g%}ﬁ.@mﬁ’désof%t difamBbd & ieRAtatIRAEEE 4 ON.

However, ro enges need to be addressed for the automatic

wi re bopd..in ct]on. J4or.ex r kel i arity of
the w rpeosrt 13611” faﬁel%%gﬁrf%ealr%&@% lﬁdd %gﬁ?%% lﬁr%y%lrlllgégx’ @E}yggbg@éfctg’%%gé so as to
mnimze the specul arit the respective. surfaces of t wi res and the

| ead f r@H’é‘n’ca{)‘ngﬁgﬁrsgmﬁeglbﬁldpmg‘? QPSHE’(‘?&ﬁ gftglxﬁgﬁgﬁ‘fye%@ﬁ{”fe gfzt he same tine,
good contrasts_on ot herrespective surfaces such as die surfac nd bond
sur f acel08¢| | 3}01% Bluﬁiﬁlt}ﬂé’gi%f?’ stgpstuge ynigatingshightisgurcgs (40 81gy RhdG? nensi onal
(2D) measurenents. [0004] Wiile there may not be any standard illum nation
syst emsplaghii efolespp.n The elvralityeal lemaps mpp irchudg s light emigingndiodopaedinpl es of
the state of the art illTum nation systens adopted may include a co-axi al

| i ght, dtedwtive lempldiments; ithgy plurghy ,of dampwriviayainclude @hy tdteercmtebleilight and t he
co-axial light or other conbinations thereof. [0005] Having said that,

t her e ngpeheng demcdsssdess d. gaaeghnihléght ashiiping digded ellst @tumlif oftlinepsaunby

illum nation systens. These issues nay include a relatively | ow contrast
bet weenintih@e ghiffisénd the wire bond, a difficulty in extracting an object
information for a threedinensional (3D) calculation and a limted intensity

tuning fogggle Ofn SINELOftht hfardelieni ML LS ikl 8NBght (A8 nchh ¢4 2l ore, there

is a need for an alternative 1llumnation systemwhich may be able to

provi dey tLHHaLgTééﬂéﬂt'mnm thofad We GG 1 'es%rcéﬁ'fdﬁg@d R B&ohASRgEt ed whil e

at the sane ti enhance the contrast between:.the die surface andithe wire

bond, Ut BT TR DALERR IR oo™

may be providei _ _ arrangenment nma ( ( _
o SRR o P11 2 8 R RO AL Beo 2, 15,
At A di ot e oay b Cirrangsd o Gt Heh® Maroush the” sBeond Hghi-tansroidbive

ﬁortion 116 to the object receiving region 118.

[0064]  The first light source 104 and/oi tile second light source 106 may include co-

axial 1i;';h£ sources. The first light source 104 and/or the $econd light source '106 may

include a focused light beam or a disperse light' source, for example a plurality of lamps.

The plul;ality of lamps may include a light emitting diode array; in alternative

 embodiments, the plﬁrality of lamps may include any other suitable light generating
devices sﬁch as e.g. organic light emitting diodes.

[0065] . In FIG. 1A, the arrangement 128 may further include a beam splitter

arraingefnent 148. The beam splitter arrangement 148 may be arranged on the same side

17



receiving region arranged such that |ight provided by the body structure
may be illumnating at | east a portion of the object receiving region; a
first camwoaotwovoeeg a first main optical axis; a secondpcarseraéiolvasidng a
second main optical axis; wherein the bodystructure may be arranged between
the first camera and the second canera on its one side and the object
receiving region on its other side; wherein the first camera may be
arranged such that its first main optical axis nay be directed to the

obj ect pLHBIYEPSricREE A2 Wb fhel M8t dabled 10 Malthé ERBATCSHEME 2ROt BBam WheT €i n
t he second canera may be arranged such that its second main optical axis

may be QBHtt%P5&9:1%91&1{‘?4§Qla9%clﬁ&é3ﬁfevﬁr99béaﬁ9 Cﬁﬁtfei“lﬁs 08 RECABMd beam. aht

| i ght-transm ssi an arrangenent ured to provi
reflect t bj ch th frr ect ed

gt Ve e e ‘5?33“6 00 At BRERE S G oo s SBT o e 1o
the f|r t .main.o Xi S and such tha sec nd reflected light
bor t1 on S isafighs Fanattset e stanidaima e Siges Borer Brrc‘a‘erawea to the
second -main optical axis. [0008] i various enbodinments, a method for
det ect | Fga; lg}ﬁtorr%thaﬁrstgﬁtwaelt28@tt(bthe secPat IR 29y dBEredr ovi ded. The 1i ght
detection arrangenent may include a body structure configured to provide
| i ght, 10086bodyhstlirstcheamesplitfer L mgy e faimenged telghive iaithedisst light sovicei on and a
second |ight-transm ssive portion disposed at a distance fromthe first
| i ght -t i@hem Ssifirs qaoretd 62 swh thdsjteefirst beam wplittpr 16§ invay b canfigertdsauch t hat
| i ght provided by the body structure nay be illuninating at |east a portion
of the edhpieethd Bgriprovided Byitleenfirsalifhtrsotiroe diddraad aeddireet the dight toaihe opt i cal
axis; a second canera having a second nain optical axis; wherein the body

st ruct upjedtByecbiRing’ renged isetneean tthe fibhiStaneaieive paetohhelzseﬂefw camera on
its one side and the object receiving region on its other side; erein the

first c F&%mgﬁﬁl e B feARAEH1isMPArddNal34l tise febdonti r@@éc@eﬂ@éﬂt?éﬁtoﬁﬁ'ﬁ may be
directe obj ect receiving region via the first light-transm ssive

portiong, %?%%sfhnh?&ﬁg%%g%ﬁ@ﬂ?é&oﬂ@ g{? o@ﬁéa‘i‘@%%ﬁ‘éﬁ&h fnBPfhe stdng ecoONd

mai n opt | axl s irected to t ect recervrng region via the
second || ssive ort Lo, iding |ight
7o lect %aa%fré?%? 3t B PR dep it e e%fFF %ﬁtspt?ewfi/ LS S BRY bp P e
l'ight p |on be provided as a f axral ht portion alrgned to
the 1134018 dighei s Se%Baddbeaawl%lc hf ‘f Do, by SFSogfit porti on
may be rovrded as a_second co- axral ght portlon al i gned to the second
mai n optglapurssilQo angd therse i thsy segprcyReapperdister | H)
drawi ngs, |ike ref erence characters generally refer to the same parts
t hr oughbeieonfigaredits feseivatha/ighfurovided bl thaveneps! lishe seisee Hivanddare-tigeato scal e,
enphasi s i nstead generally being placed upon illustrating the principles of
var i oustheigbtiiortbadgject receiving region 118 via the second tight-transmissive portion 116,

thereby generating the first reflected light portion 130. The first reflected light portion

130 may be substantially aligned with the first major optical axis 122 such that the first

camera _1.20 detects more of the first reflected light portiort 130 than the second camera

124.

[0067] In FIG. 1A, the light detection arrangement 1Q2 may further include a light

separating structure 154. The light separating stt'ucture 154 may be arranged between the

first light source 104 and the second light source 106. The light separating structure 154
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In the follow ng description, various enbodi nents of the invention are
described with reference to the following drawi ngs, in which: FIG |A shows
a front wewomiovasoki ght detection arrangenent, the |ightrcisicectoiooms1
arrangenment including a first |light source, a second |light source, a first
beam splitter and a second beam splitter according to an enbodinent; FIG
| B shows a front view of a |ight detection system the |light detection
systemincluding the |ight detection arrangenent of FIG |A according to an
embodi gt inchld®a pRg i AURrA fof etimpll 8 WLk papér 8ht itedd OISk RRgenent ,
the lightdetection arrangenent iIncluding a body.structure wth a cutout
portio s finkhe body
M@ Frdd hghtfk%\el}cg &tﬁg gﬁﬂ%g%'ﬁ%gﬁé Pﬁg&&@?&%ﬁ%@ oh&@ R Mﬂ ot %*88

structure wt accordi ng o an enbodi nent FI G

ar 7 angola"or BEri 13, Y BRisfA el 0#%*%%% f?%%ﬁ?lec eI, 1 or

i mage t ai_ned th the otot e of he I| etegtion an nt of
Fl e s Hhe e Ag%mya:ﬁ i G micpdacion diel b} LeRy G RED GRS OBt ai ned
with the prototype of the |ight detection_arrangenent of FIG 3 according

to an ePRierdila@may o &e asxxksfﬁmﬁssuhstfaﬁeo@ﬁcavww gfa waler includieg aplurdiy
arrangenent, the |light detection arrangenent including a beamsplitter
arrange@iﬁechts dihealicyeay baludhe phankity of endwig drugwgss- st ruct ure as an obj ect
receiving region-according to an enbodinent; FIG 5B shows a side view of.
the |i glo069let edt Figh 1, tianfpstheamherafl 20-hid thEAemd@anhiemgHMcmajnbemﬂw@dmnt . FIG
6 shows a perspective view of a prototype of a |ight detection arrangenent
of FI G inAnageosuthnigat tlee At eaihagiioainkis 16D Gnd T ssbudsmainlopfital iaxieges obt ai ned
with the prototype of the |ight detection arrangenent of FIG 5A according

to an epRe@kNRA synGiric ARt Ré&pect ao fal ?'mnrdtﬁaﬂﬂs b6 BEINE Pevpchllichie tdok Ot ot ype

of the |ight -detection arrangenent FIG 5A according to an enbodi nent ;

FI G 8A Showsssaiekihalby He B_r]eg{recévﬂng Adiopisect | on arrangenent, the |ight
detection arrangenent i1ncluding a bar shaped |ight source according to an

embodi ' t7(;):]O ] ) %ac}?& tﬁQ Y& n%ngﬂadﬁo hg Wl sfeccgrpi alﬂegcm 24:11%5? BE 'al%hg%ﬁ aphgenment of

FIG 8A" ac ding to an e

same camera angle () with respect to-the symmetry axis 190. Further, each of the first
beam: épli‘rter 108 and the sécond beam splitter 110 may‘ be arranged at a same beam
Splitte.r angle (B) with respect to the symmetrsf. axis 190. The difference between the
"beam splitter angle and the camera angle may be about 45°. Correspondingly, the first
beam‘splitter 108 and the second beam splittér‘ 110 may beilarranged at a combined beam
splittqf angle of 90° + 2av.
[0071}) " FIG. 1B shows a front view of a light detection system 192, the light detection
s'ystem..192 inclqding the light detection arrangement 102"of FIG. 1A according to an
embodiment.
[0072]  The light detection system 192' may include an input 160, an output 162, a
contr(;lling or processing device 164 and the light detection? arrangement 102 of FIG. 1A.

- The input 160 may include a keyboard and the output 162 may include a display. The
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FIG 9A shows a front view of a |light detection arrangenent, the |ight
detection arrangenent including an arc shaped |ight source '"according to an
enbodi nenwpBb18/0984shows a top view of the arc shape |i gotr/ssaemmecai Fl G
9A according to an enbodinent; FIG 10A shows a front view of a |ight
detection arrangenent, the |ight detection arrangenent including a blue
color dichroic mrror and a red color dichroic mrror according to an
enbodinment; . FIG 10OB shows a top view of. the |light detection arrangenent

of FI Gcoﬁ%liﬁ% gg?ﬂké@i@‘k@i@@ esDREY TBRE to et lighldSO08 aftahdnthart of a

met hod for de ing light in a light detection arrangenent according to an

otors h PACBCRAAIL R i od (o s Pl AR OChE RIS ML o

refers to cconpan ‘ ustration,
speci fi,c_detail s and. emhadi nen i ich the invention may be practiced.
These é%‘gﬁél?{ﬁ%ﬁagmgg}aeOgglglédﬂmﬁ%%%rghc??\é\@?Plcelmé’ﬁfléd?gt ail to enable those
skilled . in the art to practice the inventjon. Oher enbodi nents may be
utili zggbgﬂd stY58t Wr ‘éq%: %P‘?)Q‘?e(fa‘in?yd?’iﬂ‘“g? ét‘,‘? ARV l%g)hg’ng%sc rﬁl‘)‘ég ﬁﬁ)(;e

wi t hout departing fromthe scope of :the invention. The various enbodi ments
ar e notPrpessEsg devies 1o opgite gorsed heshight detgeiongmngemeilfen Cataamy e conbi ned
with one or nore other enbodinents to form new enbodi nents. [0011] The word
" exenpliagsived Gomghel ligkir deitastipn arrergentene 192 aed then grredk imphleanemneryt dce, or
illustration". Any enbodi nent or design described herein as "exenplary" is
not necEss@pedsyort1o6beaycthes pragsess the dpm efoeed mothe meathrarit8ge assclovera ot her
enbodi ments or designs.[0012] An enbodi nent may provide a |ight detection
ar r angateeintéd imige dhta ghbe displepdd carthasiitpigierent nmay i nclude a body structure
configured to provide light, the body structure including a first

l'i ght - tloeng N sEiV.©2DaREWPH fRAE vewS 6COMEh! d@Etvh aAHRrS&Ht VO2PRktligan di sposed
at a di'stance fromthe first light-transm ssive portion; an object

recei Vi gechg fn Antand68 iSiching Nobody! Shicet QY deth BYcuidlR RRgd $96 uct ure

may be. illumnating at least a portiron of the object receiving region; a
first ¢ vj n LSt i tdr LS C ing a
' seoondig B iR 0, 98 460 (b Sinfof BB SRR T2 o

e G 28 S OBl TR 5 0, 51 o the
ARG TR IS S EN T TS NI TR L
the Se?b%rc]l(}j/ s(t:r%gt?lieal ﬁaglontf)izured to providp light, the body structure 112 including a first
light—tranémissive portion 114 and a second light-transmissive portion 116 disposed at a
distance from the first light-transmissive portion 114. 'fhe distance Between the first
Iight—transmissiv¢ portion 114 and the second light-transmissive portion 116 fnay vary
according to design and user requirements. | |
[0076] - The light detection arrangement 102 may further include an object receiving
region 118 arrahged such that light prévidéd by the vbody structure 112 may be
illuminating at least a pOI'tiOI'I of the object feceiving region 118.

[0077]1 - The light detection arrangement 102 may further include a first camera 120

having a first main optical axis 122 and a second camera 124 having a second main
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arranged such that its second main optical axis may be directed to the

obj ect receiving region via the second light-transm ssive portion; an

arr angenmewo 20mvdog@ur ed to provide |ight reflected from trhe/schywombomecei vi ng
region such that a first reflected |light portion nay be provided as a first
co-axial light portion aligned to the first main optical axis, and such
that a second reflected |light portion nay be provided as a second co-axi al

| ight portion aligned to the second main optical axis. The di stance between

the firsgtichl S 176mIMhSIIdYRtrBQhe 10D ridythd dinsaOedn tHE firdt EARSHT1361 Ve
portion may vary according to design and user requirenents. [0013] In an

embodi NBjathe GRAGRI Sfmdr €24 b R orlel G ardd"BROSEILS SEbRi egioﬁrl 181 iisRenes €CONd

| ight-transm ssive portion may be configured to at ast allow sone |ight
to passgphrough. For exanple, each of the first |ight-transm ssive portion
and the second |ight-transm ssiveportion may be translucent. Alternatively,

each of > fiest light-trapsm ssive poyti nd .t he second, .

ront CLONAE | TRt g e i3RI AR R B° pit iR SRR atis 122,

exanple, the . first light-transm ssive portiqgn and the second .

i ght - t%}ﬁgﬁ#ggqt?f@mﬁ%?g pRigs rml%rqg&nnﬁé 8 the{ystighiirapsnigienpoieior as a
singl e openint%é [0014] In an enbodi nent, the body structure may have a done
shape. Tieandothe seteapcamarp i2dcnadee arranggil gacothabist saserd awsueptisel ArFt o about
45 nm for exanple. The dome shape may be sized so as to accommodate the
obj ect 129 ey he daeajetitoi the phjectabjeading regie ViShyga tlegieopndahghtdtankreissive one body

structure illumnnating |ight source. The body structure may include a done
i ght, potioekHnpl e. The body structure may al so i nclude any other |ight
source as long as the light source may provide uniformillum nation on the

obj ect [00T%i vi MYe ligh detectip® B Algehi@naro2emiby direhinclidd @nlanghgertiel @28 i on
arrangenment nay further include a structure having the first .

l'i ght - t §oaifighied 3b YR VIRRNchOR 18R £b& tRE6EIBE tbdeiihifg FLRMSITRSBLY BaPRiksk ON,
wherein the body structure has a cutout portion and the structure is
arrangedakfed LRut138 i 3z t Ui ‘ . eria
whi ch may ngt a tﬁ)gw thg ?llri]grylo% ho‘;pl);agdsa;sgiﬁl%f%%ﬂ?éhgg?@g%ﬁf&etﬁﬁ%

struct B ! t : t i f.fused. whi | astic
Shoss  SRSRARSLALE g, R R RonEl BLSPral BRI AL BE1 L

the body structure facing the. object receivi i h flecti
Sur a0 ST 3 AR SRt el Podion EUCAUET oy R BT AP ABroLur f ace of

t he body_siructure facing the object receiving region may be configured to
gener at®&i§ {4ht . [0018] In an enbodi ment, the at |east a portion of an inner
surface of the body structure facing the object receiving region may
i ncl udel0889li ghUndjlse Erealight gletestien agangsareat 162 ps shan iy FEF. bigemsilight i ght
em tting diodes. ‘

etection arrangement 102 as shown in FIGs. 2A and 2B may further include a

stru‘ctur‘elgl 72 having a first Iight-transmissiQe portion 114 a|nd a second light-traﬁsmissive
portion 116. The body structure 112 may if;c’lﬁde the cutout portion 170 and the structure
172 may be arranged in. the cutout portion '1.70. As an example, the structure 172 having
the first light-transmissive portion 114 and the :second light-transmissive portion 116 may
include. a rectangular plate c;r a plate with any suitable shgpe matching the shape of the -
cutout portion 170. Alternatively, the structure 172 may include a diffused white plastic

sheet. .
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[0019] In an enbodi ment, the |light detection arrangenment may further

i nclude at | east one body structure illumnating |ight source arranged to
i1l um natwoaviomesm a portion of an inner surface of thechsdgosionaat ure.
The at | east one body structure illumnating |ight source may be positioned
Wi thin the body structure or positioned outside of the body structure.
[0020] In an enbodi nent, the at | east one body structure illumnating |ight
source may include a plurality of lanps. [0021] In an enbodi nent, the

pl ural ipysiyf .| BIRYARY, itHClUERaR hiudfile erfetidt HéiAden ahe ayirst[BQA2] I n an
enbodi ment, the plurality of .lanps may include a diffuser or a diffuse

i ght BRGS0 [ A2 b PheaBTHRNE 1 Wh?}éﬁerrl?}; FABDRITENL: fRYerd 1S uge a | i ght
arrangenent . F0024 In an e diment, -the li1'ght arrangenent may i nclude a
first lLjgh r a I SO . fir i . ce may be
arrangéhgf%mggﬁghgm1|gh?mfﬁ%%% haFﬁgéP§§§?8%F6%5§Pf%ﬁ§%5£§?@%lgﬁgiion to
the object receiving region and/or the second |i our.c e arranged
o r EEepEgy T Rt A el de RS | PAnerely 3% e SRerlSh ne. by ect
receiving region. [0025] .In an enbodinent, the first |ight source and the
second Waﬁﬁftm%dlogem%;!‘“’ﬁgg’a? #‘&ﬁbé%?a%‘é‘ﬁ NS 194 ghkhey Qﬁ PR | i ght
emtted by the first light source nmay be substantially parallel with the
first raEpueptidmpy hspesiaenedibsiveen the gt bagmn splgfertlfB or ithfhicepnd b by t he
second |ight source may be substantially parallel with the second main

opt i calsphstérs 110,002 &ditketlya hetavebo dhergirst lighte sdurees t104 i agidt theosacord dighit or t he
second |ight source may include a plurality of lanps. [0027] In an

enbodi rentce 106e plurality of lanps may include a light emtting diode
array. [0028] In an enbodinent, the first |ight source and/or the second

li ght qo08xe maymbared Wil piey smbbiigkint keesring ® FIEusAd thd ghibobigam [ 0029]
In an enbodi ment, the |ight arrangenent may include a |ight source being
sel ect el iR 8 FUG OUP Al hhi o fUdnGRSt GARGLaldIMesieh. Sictd desshaped | i ght
sour ce, g bg%]shaped_light sou?ce, and a di fuser.g%OOBO] In&%ﬁ enbodi nment ,
the arrAngemEalyiibelifGliiGoRd sallaR) ot bl 13h RUARIEAY bokQB 1A b an

enbodi t he beam sp ter arrangenent m e arranged on the sane side

|
of the e?(gr(ljl‘ 'le,sf[i{ lflll(:a%fuﬁo% 5 altlor{xef\ab ei i tusé %r&nﬁg&cfaﬁ$ a%gﬁ:é%rl]éj 6 ANES éhght

sources in the embodiment according to FIG. 1A due to a limited working distance of

lens of the two co-axial light sources. Fur'the.r, there may not be sufficient space to
include th'@ two co-axial light sources ébové the dome lighf. An integrated design of the
.lightiné according to FIGs: 2A and 2B may solve this.

[0083‘]‘ ~ To accommodate the integrated design of the lighting, the dome light may be
cut a rectangular window which may be wider than the combined width of separate first
beam ‘splitter 108 and second beam spIittér 110 so tflat an integrated first beam
splitter 108 and second beam splitter 110 may be located lower than the ceiling of the
dome light.

[0084] | To serve both as a support to the iﬁtegrated ﬁrst beam splitter 108 and the

second beam splitter 110 aﬂd to reduce‘ the loss of the dom'e‘llight due to the cuting of the
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[0032] In an enbodi ment, the beam splitter arrangenment may include a first
beam splitter and a second beamsplitter. [0033] In an enbodi nent, the

arr angenmewo 20eyo9oéee| ude a |ight arrangenent, the |ight acrscgenmniosl
including a first light source and a second |ight source; wherein the first
beam splitter may be arranged relative to the first |ight source and the
first canera such that the first beamsplitter nay be configured to receive
the light provided by the first light source and to re-direct the light to
t he obj @ghe LifIRCRE \ciriGuicalgD R the @ctaﬁ@mrgﬂa&_é nlaly B3t 6;RBS Which M8y BGhide ON,

t hereby generating the second reflected |ight portion; and wherein the
second BEFR IRl bbimiTRYe RS 1 MR HeAloBld Ferh trahdifissi 9L AR TG _sour ce
and thesecond canera such that the second beam splitter y be configured
to recej e ' . he ' -direct
the |i gﬁg??%&?%gog%{cg% 81?‘43@%9\%%}5‘%&5? gﬁe%aﬁ%gégggg%gg%%%?llggl%tlt-zta ragﬁsm' ssive
portion therﬁbx %gggrating the first reflected |ight portion. [0034] In an
enbodi nBRtCOP &M Pdddenent may include a |ight arrangement: and wherein
the beam splitter arrangenment may be -arranged relative to the |ight
arrange“@ﬁﬁ and@othshone FﬂF??egﬁﬁbVﬁ“hﬁgfkﬁé“@%@bﬂ@‘géﬁégﬁ‘gﬁ?Hthat t he
beam splitter arrangement may be configured to receive the light provided
by the arragllgﬁmamtrlé)ﬁ@g%t%amomgteaaie eflimene | i ght to the object receiving
region via the respective first light-transm ssive portion and the second

| i ght - t 10886l s Jihe elight rdetastion ergegenant el 2hmay eivolude raebbéy tstdcthiegHi2 por ti on
and the first.reflected light portion fromthe received light. [0035] In an
enbodi nemffigutelieo peaidedight. t Tlerbody seungerdn? nmyyindiedesr daungéghton t he sane side
of the body structure as the object receiving region. [0036] In an

enbodi n@O87] t hahbaemt Sietectidre arraideaiRge 18N tmaxaYurliRr Gautidegbr efhclinge 1@gei ve t he

| i ght provided by the inner surface of the body structure, and to generate
the firgdvidgehk q&&@éht-trgxmniwet?po@ﬁb@aﬁt blevd aa@ek {BbdEhERGrdbAltiveor tion
fromthe received light. [0037] . In an enbodinent, the beamsplitter

arr angepinbn MY SAGYIC TheSbg! R PR ki o ofBAl boioRt AGhq gt the

first reflected I'I ght port'ion y be provided as the first co-axial |ight
portion_aligned tao the f.rst ' keal axis and such that the second
reflect%ﬁkhggﬁﬂzggpj1%ﬁlﬁgécﬁgﬁ%ﬂ%§?%g@&as t he second co-axial |ight
portion pgned. to. he second main optjcal .axis. [0038] In an di nment,
Phe 11 rUBshEnortye dsh T et aomiperinbrcy iy (Bl il sBegrert domon
canmera pl gne. [ 0039] .1n. an enbodjnent, the single heamsplitter my be

arr ange‘épngltg"‘@dé‘&ﬁg’t"ﬁiﬁg’igg? lleﬁeﬁgddﬁ%@ra@@blﬁ‘ibﬁeée%nﬁ Regies &5“’["‘6‘ the common
canmera plane. [0040] In an enbodinent, the arrangenent may include a first
di chr oi O8] r oF1Gf 4 shows a left image 400 obtained with the prototype of the light

detectipn.arrangeinent 102 of FIG. 3 according to an embodiment; FIG. 4B shows a right
~image 402 obtairﬁ;d with the prototype of the light detectién arrangément 102 of FIG. 3
according to an embodiment.

[0090] In FIGs. 4A and 4B, the left irnége 400 may be :taken by the left camera or the
first camera 120 and the rigﬁt image 402 méy be taken by ’c;he right camera or the second
camera 1.24. From the respe'cti'\lfe left image 400 and.right image 402, it may be seem that
the objec"c 156, e.g. tile die 194 includes a 'ph'lrglity of bof;ding structures 174. Each of

the plurality of bonding structures 174 may iﬁclude a plurality of bond pads 176 and a
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first wavelength arranged in a light path along the first main optical axis
and a second dichroic mrror of a second wavel ength arranged in a |light
pat h al ongotzhe/®esvand nmai n optical axis. [0041] hi an erbodiGreniopooshe fir st
dichroic mrror may be arranged in the first |ighttransm ssive portion or
on the one side of the body structure overlapping the first

| i ghttransm ssive portion and wherein the second dichroic mrror may be
arranged in the second |ight-transm ssive portion or on the one side of the

body St S iuftivs 6f %@rﬂoaamm Eh& %&Q%hh@@f‘ﬁ&n@%% ﬁﬁ&\‘b% &)‘ﬂhghr@@ t0[0042] In
an enbodi nent first dichroic mrror be a bl ue color di chroic

mrror &’Bﬂeét@gclgggongplgfaﬁﬂfgfl?onﬁ‘ﬂadg”né%( tl% lﬁ {) 6C9%O{he iEhoQ! gy m rror;

or wherern th roic mrror 1or di chroi ¢ mrror
and the |rst dICh oi.Cc red.c gar di chr.oi ¢ I [ 0043] hi
- enbotish MeRat G5 et LT RS stkaa%ﬁ’t {7 Bldkes MOEHR a1 ghe
separ at ur Ny t_separatin tructure may i nclude a opaque
mat eri & %‘Qgﬁ‘ﬁ’@{‘#ﬁﬁ)}“éﬁg& 4@?%&%&8@F§§W%’§pa§@?ﬁr event the light fromthe
first ht source frominterfering mnth the I'ight fromthe second |ight
sour ce. lﬁ@lm] FEG o9 shpwtiiprfenst Viewnaf pilight d%‘@%é’ﬁa%qaﬁge@?q‘d@t-uﬂ’é ey be
arranged between the first ht source and the second |ight source, or
bet weendat¢véion sananggyhdnt 11672 lmlwg ernsAm whitet prangempriabts amangbddp theructure
illumnating |ight source. [0045] I n-an enbodi nent, the |ight detection

ar r angesupret sidapf faurddyestrucracd itk aman @lbjeecrecaivi@n@ghbni hi§t heoolipge ot anecei vi ng
regi on. [0046] In an enbodi nent, the object may be a die or a chip. [0047]

I n an eghiadiiment FIGhéBdikewsay sidacligdefahpllighaldekyticafl abondmeg $01 wEt ur es.
The plurality of bonding structures may- include a plurality of bond pads

and a p¥nd. 3l de¥ordfngth a8 eROBdment=ach of the plurality of bond wire may be
configured to connect each of the plurality of bond pads to the die. [0048]

In an e@gos|i menie IE,%B? delebSdn %ﬁﬁ@%ﬁaeﬁ‘tn‘ijo‘t fh?aysﬁl%ﬁﬂag RATRAER MRY¥Re (@ ranged in
a manner such that the first main optical axis and the Second main optical

I t
axis may,, ggux%é'té‘ p1§w>’1 angﬁ M & {)&%R]ﬁ&u%%eﬁ’ucﬁ% Etyh%m-tlsangﬁisﬁgf 0049] hi

per pendl culfar to'a I ne ect Ivin

an enbodi h o he, first.caner e se ond ca
o angatPrt 414 ARES és%%? Sgrighi 555‘%0?% ﬂlép RS a&%@lstsg}?ﬁﬁ?ﬁxax. ..
Furt her ch of the first be itter and the second be itter may
be arr aigk & Rl rapsmityive ﬁ’é‘&fﬂ“s]pll e ?bl%dF@“(’ ’%‘?Ih?f%é%‘lﬁe e H@t symetry
axis. The difference between the beam

light provided by the body structure 112 may be illuminating at least a portion of the

object ’Ireceiving region 118; a first camera 120 having a first main optical axis 122; a
secoﬂd, camera 124 having a second main optical axis 126; wherein the body
structure 112 may be arranged between ‘the first camera 120 and the second cainera 124
on ité one side and the object receiving région 118 on it‘s‘other side; wherein the first
camera 120 may be arranged such that its ﬁrSt main optical axis 122 may be directed to
the object receiving region 118 via the ‘ﬁrst light-transmissive portion 114; wherein the
second camera 124 may be 'an'anged such thaf its second rﬁain optical axis 126 may be
directed to the object receiving region 118 via the second light-transmissive portion 116;

an arrangement 128 configured to provide light reflected from the object receiving
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splitter angle and the canera angle is about 45. Correspondingly, the first
beam splitter and the second beam splitter nmay be arranged at a conbi ned
beam spl iwbanicamgdoea of 90 + [0050] In an enbodi ment, thecascGangsoeai
configured to provide light reflected fromthe object receiving region may
conpensate for the |light provided by the body structure and escapi ng
through the first light-transm ssiye portion and the second
lighttransm ssive portion.[0051] . An enbodi ment may provide a nethod for
det ect i Bgoh it 99 Ludhha 4 ﬁ&hﬁeﬂ@&&cﬁﬁ%ﬁt%ﬂ%ﬁﬁ%@gﬁéﬂé pro¥iaed hd 9htst d6tagal i on
arrangenent. nay include a body structure configured to provide light, the
body SUIME LUl 191 4tlbiid @ bk hb@NbsdERARE 9! Y RALH HRR A0Mofy second
an I on at

light-t m SSi ve port I spose a distance fromthe first

light-transnissive_ portion: .an_Qbject recei,ving.Leqgion arr ch that
| i ght d?@?/cﬁé elégﬁw"?ﬁ@ lgégilaysbfa ﬂocvtl%e &S RO Ser ﬁa%%%gﬁqor@onamg@?s’%la portion
of the object receivin egi on; first c ra havi a. first min optical
axis; d°d %émngm Qpﬁ‘é\r]lia Lol IQGS%n‘{iStﬁ%ﬁeﬁb%ﬁnc tﬁ)% LSht AR he body

structure may be arranged between the first canera and the second canera on
its ondogire! hend the seqopd dight-Eanemissiyg PPENOH OgRaY YHY SEFUngitydesigther ei n t he
first canera may be arranged such that its first main optical axis may be
di r ect exidtugenrheuirsyjestst recei vi ng region; wherein the second canera may be
arranged such that its second main optical axis may be directed to the

obj ect [089¥i vi hyFIGyi5dnand fi, thebldyl stregtutienid2udey paceva domg shapght Thef | ect ed
fromthe object receiving region such that a first reflected |ight portion
may be dohevshdedmag irchiderastdiaoefberabenl dbght 4(pmnt iociboad 45gmed férextaingplef i r st mai n
optical axis, and such that a second reflected |ight portion may be

provi detheasdg s§8aaRA 199n3%hdahdd 4 @k Pat FéraRamplegned to the second main
optical axis. [0052] hi an enbodinent, when light fromthe first |ight

source py4be TR g et@Boh Afaddefntht P@"‘H@a? Hhithidr Qholudd &PlurdTRY oPBode- di rect ed
intw directions. "The light separating structure may serve to absorb |ight
|0 one GUERE LiRfiRfithe! e | Sb@BLs 14b LDso0H N nndhineRd: AhsiMBYpoRtEd 6f hpct ed O f
t he object arranged 1I'n The object recelving region. e second canera may
be posi.tioned.to, J.egejV his reflected. light..«Sim)arly, faor l.ight from
he” oedbh gt 5t BodyRetihi L 08 e gl Bls oD TRt 1pBloelit
originating.fromthe second |ight .squr.ce may be ejther essentially absorbed
by theanghg ur%f‘é&ébmy ropgRsA i iR dedr g SUYPEddRed of f the obj ect
arranged in the og(iéect recei ving region and_thereafter being sensed by the
first cAAfRla. [odids ¥ @ud B, dhewerabgameshl 28 @iy drclugde) thgrieatpesRAEET on
arrangenent 102, the |ight detection arrangenent 102 including a first

| i ght satangemdrod 48 a The besd splitigh prranagmest 14f6may be pranged oarhe pime ¢ide 108 and
a second beam splitter 110 according.to an enbodi nent. [0054] The |ight

det ect | @nther batyyetmertgre 102 payhd nbjedtd eccaivirlyegion Uud8ur &hd Tram splitter

arrangémént 1:43 may be configured to receive the light provided by the inner sufface 138
of the body structure 112, and to ger.lcrafte.the first reﬂectéd light portion 130 and the
second reflected light portion 134 from:af'ﬁhe received light. 'fhis may be to compensate for
the light which may escape through the first light-transmissive portion 114 and the
second light-transmissive po;"tion 116.

[0096]  The beam splitter arrangement 148 may include a single beam splitter 180

configured such that the first reflected light portion 130 may be provided as the first co-
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configured to provide light, the body structure 112 including a first

| i ght-transm ssive portion 114 and a second light-transm ssive portion 116
di sposed w0 2a10di9sdoance fromthe first |ight-transm ssivecpeczionodisd. The
di stance between the first light-transm ssive portion 114 and the second

| ight-transm ssive portion 116 may vary according to design and user

requi rements. The |ight detection arrangenent 102 may further include an r
obj ect receiving region 118 arranged such that |ight provided by the body

struct Uke 1R poo €32 Jﬂggﬂgii Rt Tt Maih 6p8dal 8xiB Q02 bR sRh thitehORicesd
receiving region 118. [0055] The light detection arrangenent 102 may

furt herpogld! lifrB 1 £ A B bR0iA8 Ve Rebditaslo- RN AR ¥ s 122 and
a secoﬁghcé%eggﬁ%%ﬁhﬁav?ng seé%hl nﬁ?n 8pf§cal(%§?s f%g}ﬁﬁﬁglgody
structure 112° be. arranged between the first canmera 120 and the second
camera %%@%%tﬂa%mgﬁ%%%Fﬂ)g%%axgﬁggbbject receiving region 118 on its other

side. [ ] The_fir C 12Q. may..be arr.anged such th i fLrst main
optica”gggﬁs 192Fﬁ%?%%é“@gﬁé3¥%§3§§Q¥HgﬁdﬁPE@?p§%gﬁﬁWPﬂd?@$8§ﬁ%%oﬁl8 vi a
the first light-transm ssive portion 114 and the second canera 124 may be
ar r angeBe badn sepetyre; kg maycbhirtivaied ospn thearbisekilgo 11?8“%81%}?381 #ltie_d to the
obj ect receiving region 118 via the second |ight-transmn ssive portion

116. [ OOBERpgerhent [14§ e agltst geoerpsre e-panldishiing cffe. Bagause of Hercurviadiregd an
arrangenent- 128 configured to provide light reflected fromthe object

r ecei vithgdomglight, 4 i@ugaobnttfediffareht kigttingafiectidne dndyi ghmetp dyt ddyanta®0 nmay be

provided as a first co-axial light portion 132 aligned to the first main
opt i calofakis desi@?manbel tiatihb alifiahena bsaon delaifd yedimpte dodghty. portion 134 nay be
provi ded as a second co-axial light portion 136 aligned to the second main

opti caljoae8]s 126e filfi@amefan@eiinihe R nioyankted 024 nHeBe fiinged alo@da
illum nation contrast between the die and the bond wre on an inmage

capt ur ednhiod REmSRCHRLE q04TE r’ﬁlelgiﬁéle[ 008 lspEaG 1 U ndayend iafftged at an

| i ght-transm ssive portion 114 and the second |ighttransm ssive portion 116

nmay be a gﬂ{x'ng%gfgStcfégtﬁe% g*x@?%thQ%pgg t5 AR | Taitn%ﬁ:pﬁ‘l%ﬁe iéH %@iﬂgle be

translu ‘ rna eac t he %lrst ght-transm ssive portion

114 a0 L5500 WO RN 0 FrRpbl R A Be T EgERALONET Lo b

g ransnissive porti 4 and the

second Llight-transm.ssive rtion 116 may,bhe forned as two ate
openindé%gﬁgﬁﬁnﬁmgwﬂﬁ?é&ﬁﬁgﬂﬂ%éPdFﬁbgﬁ?m¥HgﬁﬁﬁF$PK§V?ﬁBﬁﬁﬂdG%g?ﬁH%ture 112

may have a done shape. The done shape rmy incfu&g g radi us of between about
40" mm tBaadsuto sgmpgRsatey foraths gl eseaping othyoughy thet first Mahy-t53RMISHES ude a

dome light, for exanple.

portion 114 and the second light-transmissi\/e pgrtion 116.

[0099] " In FIGs. 5A and 5B, the light detection arrangement 102 may further include a
light seﬁarating structure 154. The light separating structure 154 may be arranged
between the beam ' splitter anangement 148 and the :plurality of body structure
illuminating light sources 140 or the bodyi structure 112. (v'll“he light separating structure
154 Iﬁay be arranged substantially pemendicuiar toa plalée 158 defined by the object
receiving region 118. | |

[00100] In FIGs. 5A and 5B, the first camera 120 and the second camera 124 may be

arranged in a manner such that the first main optical axis 122 and the second main optical
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[0060] In an enbodi ment, at |east a portion of an inner surface 138 of the
body structure 112 facing the object receiving region 118 nay; have a

refl ecti weourimeam4 At | east a portion of an inner surfacesGidiombooshe body
structure 112 facing the object receiving region 118 nmay al so be confi gured
to generate light. The at |east a portion of an inner surface 138 of the
body structure 112 facing the object receiving region 118 may include a
light generating coating and/or a plurality of organic light emtting

di odes.063f Iy FbGaxlab s thié Obfth dRERet 119Na ayhaRARRRLs 198 Bawg f urt her

include a plurality of bo tructure i'llum nating |ight sources 140

arrang B&eﬂdfchfagfﬁzi'ﬁ%;ﬁe P§8| de‘ﬁﬁ h%%% dcPReQlin g'}eél&ﬁ“ﬂ StidnafGne A of the

body structure ura |ty struacture Iunlnatlng l'i ght

sour ces_140 d one h|n h c ] The

pl ur al |cta V6 f%y lath%)sreu?: ure 71 ?’,\2 E Sa,%%ﬁ% géei’:)mlﬁluer %agﬁse?ié%é%{l)o\gggl ude a

pl ural The rallty of Ianps may include a light emtting

di ode dF%ﬁ?*OQ* ﬁ%?? Oenbodi ment's, the plurality of | anps may incl ude
any ot her SU|tabIe | i ght generati ng deV|ces such as rgani ¢ |

em tti 1§0HI1dqeEIG TﬁeSh;S?I"‘@r 4| PESPeRive AHRYS Had FTRLNRGe© g"’dll‘iggh%F““?‘BOGS] In
FIG |A, the arrangenent 128 may incl-ude:a Ilght arrangenent 142. The |ight
ar r angeamangemear? 103 9f Fikt PAdscardimgtty pr emppdimenisour ce 104 and t he second | i ght
source. 106. The first |ight source 104 may be arranged to direct |ight

t hr ougHOOH] f i Th¢ Hghyldetetticm srrangsimest J62t ey indude @ birdy sbpeete dELei vi ng
region 118 and/or the second |light source 106 may be arranged to direct

| i ght tdenfiggled tdyeroside tight. ITihg bbdy starant $$2 ey pehtdeaniohitdight t he obj ect
receiving region 118. [0064] The first light source 104 and/or the second
light qo0103¢ 196 MYt dofetibfl@mrafetenall 02 hptfugkdtrifdade dMRstfdahfela 12@ht source
104 and/or the second |ight source 106 nmay include a focused |ight beam or

a dlsp%a%sle&cqiatcaﬁ@farmdlsfpeged%aveodh@b d@&twcairém.of | anps. The plurality of
| anps may include a light emtting dirode array; in alternative enbodi nents,

the pl ypgi g4 ;y %hkélfﬂashggm;yde{e@ &Mﬁa <t 163 f%g&@?' IGg?th&@ecﬁ@t' ng

devi ces such as e nic lirght e ttlng 065] I'n FIG t he

ar r angenent 12 rther .include a 48. The
beam spﬁqaflgeé?erbrlggﬁnaéﬂ% Nt 48° arranggrene%%r)f%gr%éﬁ nl)t {1}10%; a%e%gngeagft The- body
structure 112 as the first canera,120 and t second canera 124. The beam
spl i tt GTARRTIER] & @ﬁﬂ¥q%¥y ’ﬁgpdﬁéyf%%”W?B ¥ beam splitter 108 and the
second bean1splltter 110. It is to be noted that the arran qggqt 128 may

t

i ncl uddOaHPl ot R Zhishars @ le&vimage J90r ohipinretwith the TaptPb@e 9 1ghfich t hat

l'ight may be directed to the object receiving region 118 or to the first
caner a dergtion arrengement 0% Al FEaneh dcarding 4 aaégihog@}enr;oﬂgs]mm@wq #st beam
splitter 108 may be. arranged relative to the first |ight source

right image 702 obtained with the prototype of the light detection arrangement 102 of

FIG. SA‘according to an embodiment.

[00106] The respective left image 700 ‘and right imagé 702 as shown in FIGs. 7A
and 7B méy be similar to the respective left image 400 and right image 402 as shown in
FIGs. 4A and 4B. Similar to FIGs. 4A and 4B, the left iﬁlage 700 may be taken by the
left camera or the first cam;:ra 120 and thé right image 702 may be taken by the right
camera of the second camera 124 in FIGs. 7A and 7B. From the respective left image

and right image in FIGs. 7A and 7B, it may be 'seem that the object 156, e.g. the die 194
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104 and the first canera 120 such that the first beamsplitter 108 may be
configured to receive the light provided by the first |light source 104 and
to re-di reototommodought to the object receiving regi on 1PBTXGA0INE00 I St
light-transm ssive portion 114, thereby generating the second reflected

| ight portion 134. The second reflected |light portion 134 may be
substantially aligned with the second major optical axis 126 such that the
second canmera 124 detects nore of the second reflected |ight portion 134

than tfﬁﬁ'chﬁdelg% T3R5 &R bdading Ltﬂlcﬁﬁi‘gé: {740 Gach BEIRSRARGyRE BHAERE kihicBired 10 May be

arranged relative to the second |i1ght source %b6‘and the second canera 124

such t e I 4 . i f iyve the
ignt proaaatEieF RuRaRTLE Rt 1R SRR £ BREFRES, R, (o
t he object. receiying.reqi 118 via the second 'l ight-transm ssive.portion
116, oS BATEE ot el nofk s bt PaieeCh rre on bf BHEILYREPTT 1 of
reflected light portiaon 130 may be substantjally aligned with the first
maj or &pEd E%% L76i tg thobieshd ot the de 1941 It addifipgy thecoptrgft PEedied?% of the
first reflected Iight portion 130 than the second canera 124. [0067] In
FI G | And theewire hodsddB ae thedpft dmagentprin AG1 02 apdfherright frares HE2IinddGa | i ght
separating structure 154. The light separating structure 154 nay be

ar r angé® setweempahelef i rst |i ght source 104 and the second |ight source
106. The light separating structure 154may include a opaque material for
exanpl ¢o@L 07| acRi(hafresh@ms afrohoviptvesfeatighthdetddtigh tarhingamenh @ 02,1 ths tlight ght
source 104 frominterfering with the Iight fromthe second |ight source

106. [ QeRS8liod Arrkhgemend102MnabdiBEta BEOsHIBY DighREsRE @82 iadcdrbiRgOf) act
receiving region 118. The object 156 may be a die (e.g. a sem conductor

die); ichpdlifnsniakicyes®ihodt ReRES vida6f WY Beht dREctiTRYarfin@embB f0Y oKi N Of
substrate or carrier, e.g. a wafer inctuding a plurality of dies. The die

may ingﬁgd@AggR#ﬁhng&ymg&) nding structures. [0069] hi FIG IA the first

canera 120 an e“second canera 124 may be arranged in a manner such that
the fir [ tical. axis 122 and ihe,second . main ppiical axi 26 may be
axi al éémgfr P—gﬁ) 'ligﬁ?rdgt%ﬁté%nt aF%nggn}egéﬁﬁ%t%a/y ﬁ?llsqgelgog(g%i ﬁ%u%%re pzln%i cular to
a plane 158 defined. by the ohject receiyj i‘on 11 H§£0070' Each of the
first &aﬂggﬁefémm eth@“s@@%r? YEM’XQW%%a é—ll}?ti ARSI e caner a
angle (a) wth respect to the symmetry axis 190. Further, each of the first
beam sportionetl41 o8 asrgort HekideasistizaRPEion kil «lispeed Hmdigfancerfomdedt at a
same beam splitter angle (b) with respect to the symmetry axis 190. The
di f f er dnigtdighttrapemissive ppeigm K1 pr obiechrrybieingngsionel I8asreamged sgthethaty be
about 45. Correspondingly, the first beamsplitter 108 and the second beam
splitt éighd pdvided Hyetharbodngadctate Bl 2cmapibaebuhmating pl lebster pantigh @f gfie 90 + 2a

object receiving region 118; a first camera 120. having a first main optical axis 122; a

second camera ;124 having a second rr‘laiﬁj optical axis 126; wherein the body

structure 112 may be arranged between the first camera 120 and the second camera 124

on its *.oné side and the object receiving region 118 on its other side; wherein the first

camera 120 may be arranged such that its first main optical axis 122 may be directed to

the objéct receiving region 118 via the flrst'light-transmiséive portion 114; wherein the

seéond ‘camera 124 may be arranged such that its second main optical axis 126 may be

directed to the object receiving region 118 via the second light-transmissive portion 116;
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[0071] FIG 1B shows a front view of a |light detection system 192, the

| i ght detection system 192 including the Iight detection arrangenent 102 of
FIG | A awoantimgsoto an enbodi ment. [0072] The |ight detretisicanogyauem 192
may include an input 160, an output 162, a controlling or processing device
164 and the |ight detection arrangenent 102 of FIG 1A The input 160 may
include a keyboard and the output 162 may include a display. Thecontrolling
or processing device 164 may serve to control the |ight detection

ar r angeme Rradmand 28%n'fi§'@xleﬁ dg FoRile: Q%§ QEfkRA f8mIthefol @ctgrec&{llﬁg ra mmb l'e)
m croprocessor or any kind of programeble or hard- mnred | ogi c) and

memory fftm 11%4cH mA8 Bird RorlteRa LERGHRGT 1 TPHaP bOYH eh[gg it qg}t(], AR to the

cont rol 'ng OI’ prOCGSSI ng VI ce SO as to co tI’O tection

arrangeﬁgﬁt ore H&ﬁﬂ%ﬁﬂpﬁl F%Fn¥%g 15&%@1%2%? %qﬁglon arrangenent

102 and e nenor fe proceSso process
the data_sto 168 sp as achj eve sired i ta to be
di spl ay&d© tﬁé fl%%t Rﬂ’ﬁtﬂ 3rIi‘la BI&[WB‘?&T‘?’FSI agee hag PYHP \}?E a |i ght
detection_arran enent 102, the light detectlon arrangenment 102 |nclud|ng a
body st foulde seeonglmaiy; qptica] axis M ﬁ@? fisgrce berwagr Sediing ligh- Emswisioei ment and
FIG 2B shows a top view of the body structure 112 with the cutout portion
170 of Farton I gud thediepend: lighirfrarsmissaverirartiof by Blay VaryRiccerdinzAoaissie?B, t he

| i ght detectlon.arrangenent 102 may include the body structure 112

conf i guamsduseoregnigenetds.| i ght, the body structure 112 including a first

| i ght-transm ssive portion 114 and a second light-transm ssive portion 116
di spose[0a09]a dn FIGNBGA @B, thHedotly steictire §h2 niaydnsea dahy shapemtitharflat14. The
di stance between the first light-transm ssive portion 114 and the second

i ght - t perfisHbSEE V6. BE bb@stiubfurd )2 My hchIeor dbnttdlidhe felakb@pleaRahiies er
requi renents. [0076] The |ight detectton arrangenent 102 nay further

i ncl udeinanaRbs £ahd 8BC gle ol 1{@%@%&&&@%@&9@%@&%&% 4 fifhdp Rirovi ded by
the body structure 112 nmay be il um nating at | east a portion of t he obj ect

receivi

furtherPQghﬁQﬁQ%f%%@pg%ﬂ%éé%éﬁ%%é gﬁmgﬁ&ﬁﬁ, ?@g@%@ﬁﬁgg tic %gaX|s 122 and
a second .canera 124 having a second nalnoptlcal axis 126 and the body
structure 112 may be arranged between the first canmera 120 and the second

canmera n i e.side and the o IVI 11 its other
si de. [é’éigﬁ ﬂi‘eﬂ} Efletﬁ‘ﬁlr?éraéra&@e@lmgbgéna%ﬁg él‘?:ﬁ lﬁglftyw&g)o]g}/r st main

optical axis 122 be directed to the object rece|V|ng region 118 via the
first |§tgigtare ﬂ]é‘H%WF 7 {ghtsopiceh h49 suranged tPHBu@é@EM leastd RPTEY O @Y be

arranged such that its second nain optical axiis
inner surface 138 of the body structure 112. The plurahty of body structure illuminating

light sources 140 may be positioned within the body structure 112.

[00111]' In FIGs. 8A and 8B, the arrangement 128 may include | a light
arrangement 142. - The light arrangement 142 may include one or more diffused light
sourcés _pgsitioned above or outside of the Body structure 112. Each of the diffused light
sources may include the bar shaped light sg)ﬁrce 182 Whicllivmay include a length at least
longer than the width of the first light-transmissive portidn 114 and the second light-.
transmissive portion 116 so tﬁat the required directions of light for co-axial lighting effect

may be met.
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126 may be directed to the object receiving region 118 via the second

| i ght-transm ssive portion 116. [0079] The light detection arrangenent 102
may furt wo 20m0l906b@ an arrangenent 128 configured to pr®cree20i09hdo41
reflected fromthe object receiving region 118 such that a first reflected
i ght portion 130 may be provided as a first co-axial light portion 132
aligned to the first main optical axis 122, and such that a second
reflected |ight portion 134 may be provided as a second co-axial |ight
portionpoppfr)al KYnedst oAt A SBCRdaBigRmeRrt 188! maxik1ddiba HaRBHlittdn! | ke the
light detection arrangement 102 as shown in FIG 1A the light detection
arr angefen . | 2Bm AW Ton! (R kAt e
structure.&T%%%ﬁgélﬁgggﬁ??ggg&%?glﬁéF%gﬂénlsség%gb% iéﬁ 114 ang a second
light-tr . ssi.ve. portion,116.. The y. Sty uct 11 i t he
cubour  HaPE PhAPYYERRRA1S RmE bR, ol 00T e b Fedis TBY. WRELUGE
portion 170. As an e | e,. the structure 17 ing.the firs

PP ght - WA oelBeRyAR o niiteptniko ed pfifier R eloeiEs sebobrbe por i on
116 may_i nclude a rectangular plate or, a pIatF wi th any suitabl e shape

mat chi nigst Féleska Jghbporting 160 mey: beppiovidsth a1 e Ty carariaf fight) Rortiond3%t ruct ure
172 may include a diffused white plastic sheet. .[0081] . In addition, to
el i nmi naalignpdiite  the dirstefriaine ppiineb apist Lkl and 1saclf jthait thp sgeansprafleeted ligh8 and t he
second beamsplitter 110 which may reach the first camera 120 and the
second patier §341 2y ndrovied el ythe aemnd oprasal i lighe partionf bt aligriedgo therors in
the i mage presented by the canera caused by reflections, for exanple), the
| i ght deteelmeoin opticdngsrieat 102 may i nclude a |light separating structure
154. The |ight separating structure 154 nay be positioned between the first
beam spjopi1xr B8 Mkt ddifers eoPasH BRaesHd tdri@h 124 Gnayobe anthidedcildng Het ween
the first ' light source 104 and thp second |ight source 106. [0082] .
Conpar eghhdid chiiersephadi Bnt Tae cd ahOsfther 1186, mh{ereehRAtheleRt 2 accor di ng
to FIG 2A may have a nore conpact or integrated design. Such a design is
of part} g I > i ' ﬁ%@% sardg@l |ight sources
may be él}g’e gﬁ@\éﬁ&% xa%lﬁé%,“ﬁ@t Ef/ttﬁgiteycge ar{%\a{/aea}lgg?oﬁuﬂge two comrercially
avai l ab -axtal ki ght saurces in-the odi‘'nment _accor.dinng..tq. FlLG | A due
Coa 1 TWFLE A1 o HPte AR SR Bt M RS Mo en AR R kil G cos
Further, there may not sufficient spac inclu the two co- axi al

[ ht  sOH<E8h aBaYen el d CORUIPEHE. S iRl B dHGH B 4 ght i ng
according to FIGs, 2A and 2B may solve this. [0083] To accomuodate the

i nt egr attBRPABSHg X1GF IBndhomisghtemyiewt Rk Rpoaes FagRilighhpopse of FIG. DA

according to an embodiment.

[00115]  The light detection arrangement 102 as shown in FIGs. 9A and 9B may be
similar to the light detection arrangement 162 as shown in FIGS. 8A and SB with a
difference such that the light arrangement 142 may include the arc shape light source
instead of the bar shaped light source 182. "Qne effect of usmg the arc shape light source
may be to simplify alignment effort when conﬁpared to the b‘ar shaped light source 182.
[00116] FIG. 10A shows 'a front view of a light detectiton arrangement 102, the light

detection arrangement 102 including a blue color dichroic mirror 186 and a red color -
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cut a rectangul ar wi ndow which may be w der than the conbi ned w dth of
separate first beamsplitter 108 and second beamsplitter 110 so that an

i nt egr at estof2oroaodseam splitter 108 and second beam spl i PCersGidO/ o1 be

| ocated | ower than the ceiling of the done light. [0084] To serve both as a
support to the integrated first beamsplitter 108 and the second beam
splitter 110 and to reduce the | oss of the done light due to the cuting of
thedome light, the structure 172 or the rectangular plate may be adopted

Whi ch nByhrbRGhinde 188 ccbidisd tol AndiboliASNITES 1UR sROWS & @9p vidw o1 1idhe second
i ght-transm ssive portion 116 in the form of two circul ar openi ngs

natchl I e nd the second canera
124. [00§%P8n¥h£ﬂ%ﬁgﬁ ﬁﬁ(ﬁFg%rg%%%%Pégﬁvggﬁsb Og%%?gtotype of the Iight

d.et ect :]@p raﬁLHerIe B d%%%tl?f fg'ﬁlg%an‘?ep‘t ?Ol(tjng& %ﬁlg P&yé%g'h%%lé 0008_6] The

i ght |on ar n enen ture onfi gured

to provid ht ctur |nclude a [ 0087]
The | | iETaEEds pEY rle%%g%ﬁ%ﬂ%’ st 17 e i gpenies S0 an i = 172
having the first ht-trans SS|ve ortjion_ (not shown) an the econd

| i ght - tTPERASRE §%%1%1&>mn@ﬁdf tf %W@hﬁ@mwﬁﬁd By kady siptires 4 ﬁ €a cutout
portion 170 and the structure 172 is arranged in the cutout portlon 170.

[ 0088] iitwminatiggtat deasee tostiprapk Bsgenesh trecedingrision didiet firvcqanwe 420
arrangenment 128 configured to provide light reflected froman object

r ecei vimgyingegfichnaimooptshbamy 127; ac8edndria@era N4 hawine & s¢cofid maymgpticdd0
obtained with the prototype of the |ight detection arrangenent 102 of FIG
3 accorainipa, eviereie eddaidysrtigtudel 162 M& shawmgad beiglebn thnaiiet ddikrab2Gi ned with
the prototype of the |light detection arrangenment 102 of FIG 3 according to
an enbogidtBddecohdEMra 174 bl Sonebleaind tHobjédi€edeRiidg ep@ e 1400 itBYhebe t aken
by the left canmera or the first canera 120 and the right inage 402 nay be

taken hyqd: Nendréiflthe GRIEE AR 1Qbem§,eoaerwraﬁgém§@ehlaﬁt #ETRE HAf beSREeCti ve
left imagé 400 and ri ght |nage 40 it may be seemthat the object 156,

e. g. thﬁl z%%fb%&ﬁ%f%a% Re éwt ety e %am% utgs %g&hﬁ%?% Iffereifrach of

the plurality o Ing struCtures 174 i nc rallty of bond
pads 17 and _.apl ur al of, Wre b 8 I f bond
hire mye BRolRrER el b et a%?ﬁ% it %ggﬁﬁ g Jfﬁcﬁ fhidMalus 176 1o

t he obj.e the di.e 194, ddi ti on contrast of die 194
and th{abe\/\ﬁtilfeétagc}ﬂc}ggfl?ﬂgm TRCIYRS fegiqn Plngg 't %Bpénr‘fl%:fgé a9 ATARRP 552?9 I i mage
402 in FIG 4B seenp conparabl e [0091 FI G . 5A shows a front v eM/of a
|ight conBgwes e Brovisdk eoferbiromhe PRIGH e EEIRETRIR lalﬁrsaﬂg@ﬁ% 115§ 02

|nclud|n8 a beam splitter arrangenent 14S arranqed on
ected light portion 130 may be pr ov1ded as a first co-axial light portlon 132 aligned to

the first main optical axis 122, and such that a second reﬂected light portion 134 may be
provided as a second co-axial light portibn. 136 aligneci to the second mafn optical
axis 126.

[00118] In FIGs. 10A and 10B, the body structure 112 may have a dome shape. The
body 'stmcture 112 may include a dome light. The dome light may include a white LED
dome light with all red (R), green (G) and blue (B) sp_ectmrﬁs.

[00119] ~ The light detection arrangement 1.02 may further include a plurality of body

structure illuminating light sources 140 arranged to illuminate at least a portion of an
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sanme side of a body structure 112 as an object receiving region HS

according to an enbodinent; FIG 5B shows a side view of the |ight

det ecti orwerzoemgaessent 102 of FI G 5A according to an enpouisceatn/00¢0d092] The

| i ght detection arrangenent 102 may include the body structure 112

configured to provide light, the body structure 112 including a first

| i ght-transm ssive portion 114 and a second light-transm ssive portion 116

di sposed at a distance fromthe first light-transm ssive portion 114; the

obj ect #mB&EuYIatI13EEH 8 bddBstAlchd 9B BRCHutalid) off By tstrREoN deahidYing he body

structure 112 may be illum nating at |east a portion of the object

receivig I : j L& i first main optical axis

122; a E%%gﬁgbﬁgﬁﬁﬁénfgﬁ&ﬁﬁé?%g a gggﬁﬁgyggyﬁﬂggﬁgbal axis 126; wherein the

body st 4r e 2 af Yol en: fL.rst. 0 d the
@Hﬂ(ﬂ i@‘% acx){lﬁﬁg?l?&t 013 nggqgﬁﬁ&%"ﬁeﬂr%%}g it Shirf @M oilga £ifH)

second tanera S one si object receiving region 118 on
its other side: wherein the first c ra 120 may he arr.anged such.that its
s napvstengl il a a8 pirh NowSF Givation Fotrel b L2 ot SHOPRy egl on
118 via the first light-transm ssive portion 114; wherejn the second canera
124 maydiggoie ﬁn&FFﬁe]dggs‘EfIc% sqonad wayelength gRAngRd; 1 opelitcath aleng thoaeREy be
directed to the object receiving regi-on 118 via the second

| i ght - t Daks APtica] \axipdPei odha st syevelergthgaaee diforemnfrpguthed secongr ovi de
light reflécted fromthe object receivingregion 118 such that a first

ref | ect waveldngtht. Pl firso watdengimmayangindei dange dstveeeh isbgut 400-rax it hbduit ght
portion 132 aligned to the first main-optical axis 122, and such that a
second 5 himahédhd segirid waveldngth a3yl inchide heamgedwivden dhsutasKenn mol aloax axi al

| i ght portion 136 aligned to the second main optical axis 126. The di stance
bet weens3ohenfirst |ight-transm ssive portion 114 and the second

| i ght-transm ssive portion 116 may vary according to design and user

requi r ety . MROIB:t dim&b%rméfs@ﬁﬁy%&antah%e&w alortist & @ebpenifRY have a

donme shape. The dome shape may include a radius of between about 40 mmto

about Afysmap orf @k o %{Hé'o‘%the;lﬂit%ly%%b{m% { @5&&1@%&%@}{&5’0&6}%%@ o eﬁﬁg‘f i ght

for exanple. [0094] The I|i etection arra nt™ 102 may fuart i ncl ude

2, PLUr a4 Yo Pl OGSk LKA Do 9 (ROMGRRS pAdnate uocd Lo

illumnate a on "of "an rnner Ssartadce € body structure
112. The plurality body,structure il]unnati l.i ght soyrces .140 may be
bosi 11 ofmeg D e BARS b St | bk i et s Bionn, "t he
arrange t- 128 i ncl ude the beam splitter arrangenent 148. The beam
splitt oot the Pﬁﬂ@%&i@%ﬁ- 1111@85%910@@10&?1%9}36 TRAY Rerfaraggersasisdd coptaphEthody
structure 112 as the object receiving region 118. The beam splitter
ar r angetfe second gighggic BUITRIOHS; agmeéasneétwee%%ﬁs/ eThenlarst dighpoicynitard8é asd t he
i nner surface 138 BN ,

the second dichroic mirror 188 may also be arranged so as to substantially overlap the

opening 198.

[00122] The first dichroic mirror 186 r;nay‘ be a blue color dichroic mirror and the

second dichroic mirror 188 may be a red color dichroic mirror. Alternatively, the second

dichroié ‘mirror 188 may be a blue color dichroic mirror arfd the first dichroic mirror 186

may be a red color dichroic mirror.

[00123] In FIGs. 10A and 10B, the first dichroic mirror 186 may be a blue color

dichroic mirror and the second dichroic mirror 188 may be a red color dichroic mirror.
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of the body structure 112, and to generate the first reflected |ight
portion 130 and the second reflected |ight portion 134 fromjhe received

i ght. Thwe 20eyoob@4t 0 conpensate for the |ight which maycescape/obémough t he
first light-transm ssive portion 114 and the second |ight-transm ssive
portion 116. [0096] The beam splitter arrangenent 148 may include a single
beam splitter 180 configured such that the first reflected |ight portion
130 may be provided as the first coaxial light portion 132 aligned to the

first nmahe reddoléalictadic nikaPma beeGhd i8Rt andh& &E&%el%ﬁ%thﬁﬁésﬁqna hght
portion 134 may be provided as the second co-axi al portion 136

al i gnedpi@ dofiss ﬁ&ﬁ@ﬁ&nﬂ@n@ﬁﬁgh&&'bl%hg htl 2 Lol g@l%?}wabﬂ go assARd 5B, the

di ffused Iight provi I nner rface 1 structure 112

my be '&ﬁﬂsg& }e%ddo%q% Bgﬁtr}gﬂé)ct?édeﬁ m, e ﬁeidhéoqugﬁ? ]cl%rg»{ec gg%?dﬁgxgmgi &4 angenent

148 so as tO a CO- axl lc?urvat ure

of the do t fo ht.i .dlrectl ns may be
met. An“iy ﬁ&éé S S S pora Lﬁﬁa Bl é@ﬂ%wch%%%@
relatlvely and easg} £%998 The first camera 120 and .t he second
canera %% lﬁﬁﬁh Shfamity & RYYiSe e difoted Alvgdams) lighereflggied frog diengl e beam
splltter 180 may be arranged at an approxinmately 45 degree angle with
respect bug qofs diehirpisrmistprelemispigs dhel dig. surfaee aidhificareBected dight wilkpass80 may be
positioned so as correspond to the position of the respective first

| i ght - t Phaipieghi $lad wed pelen divhioie mirbrt hefose geavtiingi ¢t -steomds warssiav é24o0r t i on
116. This may be to conpensate for the |light escaping through the first

| i ght - t Adtasatisdy,veedqnor ligho 121 &4h arided biee smtedd.BDsghiy be kil m sgitrobthgor ti on
116. [0099] In FIGs. 5A and 5B, the Iight detection arrangenent 102 nay

f ur t her blusahdig®l iluhirghén BePsitpddpR@tesy.r uct ure 154. The |ight separating
structure 154 may be arranged between the beamsplitter arrangenent 148 and

the plufeiddy OfhclIRSNtadibfalibUhe e debdHdatdend114 19%} be A¥dreES 1nlf'91aﬁﬁert he body
structure 112. The light separating structure 154 may be arranged

subst angjcal m@rfﬂ?HQAﬁtFaJPﬁealtg 2! ﬂ'@ethé%gco%?fﬂlﬂﬁ% Bay &A% PR fil peCoe! Vi N

regi on 118 [ 00100 and iTSt canera 1 the second
caner a . a nanner t hat: th tica

oo 1250 R aRe MR &0 SpRID i SR il o PR R vt
respect .t try axis 190 b g perpendicular to a plane 158 defi ned
by the 8%%5@Py%g%§?9¥ﬁﬁqW§§qﬁﬁﬁjg§ Each of the first canera 120 and the
second Hﬁﬂa 124 nay be aryanged at a sane canmera angl e ( Wi th respect
to the ﬁﬁ’ b r y19x i & shows 2 [flogr H08 ofer &g for ﬂéﬁe%tﬁtgc}clghién\ﬁ bghtof a

prototype of a light detection arrangenent 102 of FIG 5A according to an
enbodi néfﬁ@c‘aon arrangement 102 according to an embodiment.

[00126]  The light detection arrangement 102 may il;clude a body structure 112
configured to provide light, the body structq%é 112 inclu‘ding a first light-transmissive
portion 114 and a second light-transmissi\{e portion 116 disposed at a distance from the
first light-transmissive portion 114. The light. detection arrangement 102 may further
include an object receiving region 118 ati'ranged such tha?lfl light provided by the body
structure 112 may be illum{nating at least?:a portion of thg object receiving region 118.

The light detection arrangement 102 may further include a ﬁrst camera 120 having a first

main optical axis 122 and a second camera.124 having a second main optical axis 126.

33



[ 00102] The light detection arrangenent 1.02 may include a body structure
112 configured to provide light. The body structure 112 may i nclude a done
l'i ght. [O®90Q8jo/0bhe4| i ght detection arrangenent 102 nmay fPamisicesioionaude a
first canera 120 and a second canera 124 di sposed above the body structure
112. [00104] Unlike the Iight detection arrangenent 102 as shown in FIG 3
where the arrangenejit 128 nay be seen, the arrangenent 128 nay not be
shown in FIG 6 as the arrangenent may be arranged within the body

struct L{ro91217f112 ThOBd@pdindchiz 117 mePBYErande8 bbtwRRAR M9Ccaaltkal FRshavhth the
prototype of the light detection arrangenent 102. of FIG 5A according to an

enbodi ¢ éi &hfera 7B i heRide' 00 J@?re%%%u%b&gbﬂ?% W4 b ofBesigg ot ot ype of

the lig tection arrangenent 102 ccording to an enbodlnent

[ 00106] re t|v f 7 Iy ht. I in FlIGs.
T7A andlyéhﬁﬂ Egggﬁﬁflg?gggoﬁﬂg'regggggpggkrﬁ?tSﬁ%RQ&n%géu rlg t imge
402 as sho the left image
700 nayrn%%\nﬁﬂﬁﬁedo’&? o 0 ot e i TGS e 30 ishipuBBmisvetiSine 11 gnt

i mge 702 may_ be taken by the right canera or the second, canmera 124 in
FIGs. 74 aml the seqopd spmpd P8Spachs %al}géfitsu?hr@@bﬁ%?ﬁfm? ghn me@@wa FIGs. 7A
and 7B, it may be seemthat the object 156, e.g. the die 194includes a

pl ur al i 13p way go diteaiesl ortheobigetasceiving regier 1 B vmrﬁl@ gsconchlightyiragsmissieli ng
structures 174 may include a plurality of bond pads 176 and a plurality of
wire bamaBol¥B. Each of the plurality of bond wires 178 may be confi gured
to connect each of the plurality of bond pads' 176 to the object 156, e.g.

t he di ef00929] hiThadskthiddomay ifetudeqirdvidmig 1gdht rdftecttd €rdh® 4heaoljedthecaiwing bonds
178 in the left image 700 in FIG 7A and the right image 702 in FIG 7B
seems ceppariablsech heQd i refitted 8Ahtivotien B hoybe pioilledts a firdt@blaxthet ection
arrangenment 102, the |ight detection arrangenment 102 including a bar shaped

light s gﬁm&?@@%ﬁ NG e @8 ﬁ{mpépmmtaxlsﬂﬁ B8 BBPBat%h SédRqVvi ew of
the ligh tection arrangenent 102 of FIG 8A according to an enbodi nent.

172 conehaned poRBRs o itk SARIR M ol B8 AR Endig it ROk 1T

l'ight- trapnsm ssive. por L i.an. and a second light-transm ssive portion 116
di spose %g?seco?fim?lgno N laélsjlgﬁe fi rst l'ight- transrri ssi ve porti on 114; an

St ot AT, RISTES Beaope bR st S gt P PR e

receiving region 118; a first camera 120 havi |rst naln optical axis
122: a 'QePBH cealﬂ?eﬁhalemtzmt [Falh §e andersiond b}félil%e éb‘ﬁf"%éﬂ the,qrsthabgarioper ei n t he
body

changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus iﬁdioated by the appended claims and all changes which come within the meaning

and range' of equivalency of the claims are therefore intended to be embraced.
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structure 112 may be arranged between the first canmera 120 and the second
canera 124 on its one side and the object receiving region 118 on its ot her
si de; whewei2nioidvesolii r st canera 120 may be arranged suchpchaG20tomodosr st mai n
optical axis 122 may be directed to the object receiving region 118 via the
first light-transm ssive portion 114; wherein the second canera 124 may be
arranged such that its second main optical axis 126 nay be directed to the
obj ect receiving region 118 via the second |ight-transm ssive portion 116;
an arrangenent 128 configured to pcRyinge |ight reflected fromthe object
receiving region 118 such that a first reflected |light portion 130 may be
provided as a first co-axial light portion 132 aligned to the first main
optical“@&i@Gk@??iﬁhd such that a second reflected Iight portion 134 nay be
provi ded as a second co-axial light portion 136 aligned to the second main
optical axis 126. The distance between the first light-transm ssive portion
114 and the second |ight-transm ssive portion 116 may vary according to
desi gn hnd uAdieht deigstipe ABaREsmMenpOUODYSINE FI Gs. 8A and 8B, the body
structure 112 nmay have a done shape with a flat portion at the top. The
body st ruct us bodylstrugiye ¢ondigunsd te pryide lighghihe besdy sughpt eompiginghefirstn FI Gs.
8A and 8B, the done |light may include a housing which may have a flat top
for the purphge-tehsmiasye posiohiaodiangpcoid Helisarmsmisbive perticar dispugedeht 148 on
top of the done light. [00110] The l|ight detection arrangenent 102 may
further incldistance fdnuthelfirktylighf-treshissivapoetiai;e 111 um nating i ght sources
140 arranged to illumnate at | east a portion of an inner surface 138 of
the body stracénscse rée@&ing?@@ioﬁ|aﬁ’éﬂ%édts)ﬁc19fhabﬁgm pEAVIAHtBA e bblwBiadb ng | i ght
sources 140 nmay be positioned w thinthe body structure 112. [00111] In

FI Gs. 8A and;s§fimihiih e ARSI 8 BB ¥ct Ok HAEreBidnt ght arrangement 142

The |ight arrangenent 142 may i ncl nde one or. nore diffused |ight sources

posi ti oned apﬁ%guﬁ&ﬂgﬁﬁggggﬁgi ggggﬁggmﬁﬁ%ructure 112. Each of the diffused

| i ght sources may 1nc ape i ght source 182 which may incl ude

a length at qugt &pqge%n;hqgsghe mﬁpthiaﬁa%ge first light-transm ssive
portion 114 Y| T%e T n&milg ??%%ﬁ%ﬂ¥%5|ve portion 116 so that the

required directions of light for co-axial |ighting effect be
met . [00112] - VRETERdBS Dady SFHFSRS pRensaf DsrrehaRt LEDSaHES PAARYSRORd beam
splitter arrangenent 148. The beam splitter arrangenent 148 nay be arranged
on the sane A& o ity pne SsARd4he QRjeql reccivine region B 1 othet sidgnera 120 and t he
second canera 124. The -beam splitter arrangement 148 may include a single
beam spl i t t ewhargi thofifst eanasel issamrangedhsuch thaé its firss majregptiset axds isidgieetedor t i on
130 may be provided as the first co-axial light portion 132 aligned to the
first main optthcajedxicsivii@Zegiod viaubh fitd dighttthemsmssivagorntoh) ect ed | i ght

‘wherein the second camera is arranged such that its second main optical axis is

directed to the object receiving region via the second light-transmissive portion;

.lan arrangement configured to. provide light reflected from the object receiving

region such that a first reflected light portion is provided as a first co-axial light

| poﬁion aligned to the first main optical axis, and such that a second reflected light

portion is provided as a second co-axial light portion aligned to the second main

optical axis.
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portion 134 may be provided as the second co-axial |ight portion 136
aligned to the second nain optical axis 126. [00113] The first canera 120
and t he swoanth/mesmra 124 nmay be arranged al ong a comomeCTaGeoia/opdane 196.
The single beamsplitter 180 may be arranged at a substantially 45 degree
angle with respect to the comon canera plane 196. [0011.4] FIG 9A shows a
front view of a light detection arrangenent 102, the |ight detection
arrangenent 102 including an arc shaped |ight source 184 according to an

enbodi nent ; fHeGehPRishionarandetRnibfaigf1,t he arc shape |ight source of FIG
9A according to an enbodi nent. [00115] The light detection arrangenent 102

as shown in L8, 1RABP BT RYs PBorRk Mdpar to the light detection

arrangenent 102 as shown in FIGs. 8A and 8B with a difference such that the
| i ght arrangenment 142 may include the arc shape |ight source instead of the
bar shaped 1ight source 182. One effect of using the arc shape |ight source

may be fo sigpli | i.gnment effort  when red to.the bar shaped |ight
sour ce “182. %d’fg‘%‘]‘e%?—clu a’f@&eg’t%@\%ft%al?’rejo?ﬁ%ﬁ 1 jyht det ecti on
arrangenent 102, the ||ght detection arrangenment 102 incl udi ng,.a blue color
di chroi ¢ i i iruchlig haygeat egrsé-olll%%t'éﬁa&sﬁ‘i‘%ﬁl‘ge ROFOgy & %éﬂ%éﬁ i Hg‘tt 0 an
enbodi ment; FI G _ 10B shows a top view of the |ight detection arrangenent
102 of FI G "ROREFEDPANAY t o an enbodi ment. [00117] The |ight detection
arrangenment 102 rmay include a body structure 112 configured to provide

| i ght, the bduyeisthelbotlnswucturg bane Fuiditmyrizon anddhe sfgpengeis aaraned] @dhe r ecei vi ng
region 118 arranged such that |ight provided by the body structure 112 may
be il | um natautvyt pdrtibeast a portion of the object receiving region 118; a
first canera 120 having a first main optical axis 122; a second canera 124
havi ng a second main optical axis 126; wherein the body structure 112 may
be arranged between the first canera 120 and the second canera 124 on its

one sidg andrﬁeh%hp@eit@&ﬁ)n@&g@geﬁieagoﬂ 088 o diBinfN dot3s Ot her side; wherein the
first canera.120 may be arranged such that its first main optical axis 122
may be dire ih Ot 136 PBbAGH SLLLINEP SurkRE Ahd bBay isudthe ABRBIRY 198
wher ei n theq’g}geg%n% caner §b124 may be arranged such %/ﬁat its se(g:ond mai n
optical axis;1 . be_di te : ject receiving region 118 via the
openi ng 198;°b§§§§gerqalﬁgée q%{ﬁa%?ggg%cgv%gﬁrﬁ% "to provide light reflected from
the object receiving region 118 such that a first i reflected Iight portion
130 may be provided as a first co-axial light portion 132 aligned to the
first main. optical axis 122, and such that a second reflected |ight portion
134 may’-be pﬁt?\) ggé‘é?t%félogagé%ﬁtfn&%yaéﬁoﬁohlé‘ms 18%ion. 136 aligned to the

second main opti cal ' _
wherein at least a portion of an inner surface of the body structure facing the

object receiving region is configured to generate light.
6. ‘The light detection arrangement of claim 5,
 wherein the at least a portion of an inner surface of the body structure facing the
object receiving region comprises a light generating coating and/or a plurality of

Aorganic light emitting diodes.

7. The light detection arrangement of any one of claims 1 to 6, further comprising:
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axis 126. [00118] In FIGs. 10A and 10B, the body structure 112 may have a

done shape. The body structure 112 may include a done light. The done |ight
may i ncl wsle 2aiwdeddoe LED done light with all red (R), greemsGE)ioanah4bl ue (B)
spectruns. [00119] The |ight detection arrangenent 102 may further include
a plurality of body structure illum nating |ight sources 140 arranged to

illumnate at |east a portion of aninner surface 138 of the body structure
112. The plurality of body structure illumnating Iight sources 140 nay be

posi tioned Wt idakibnk bedPaehienst iluGhidati liohe sodr@Dd2Aked beilRMIRAOTERE 128 may
include a first dichroic mrror 186 of a first wavelength arranged in a

light path gl ong., 4G ifder SiredR IR ok rudeteS 122 and a second dichroic
mrror 188 of a seconé vvavefength arranged in:a light path along the second
mai n optical axis 126. The first wavel ength may be different fromthe
second wavel ength. The first wavel ength may i nclude a range between about
400 nm j o abqut.. nm and t he second vel ength may include a range
bet ween -abomeétﬁg‘Q&?W¥18n§88%ﬂe"§§g°ﬁﬁqﬂmV\?oo121] . The first dichroic mrror
186 nmay be arranged ov?r a portion of the opening, 198 or on the one side of
the body st r¥RYuRdhe #5 [5§tePien BRMAGrEHue RGNS flighh SOUR FORET4Yse and t he
second dichroic mrror 188 may be arranged in the another portion of the
openi ng 198 murabify of fpasne si de of the body structure 112 overl apping the
anot her portion of the opening 198. The first dichroic mrror 186 may be
arranged so as in contact with the second dichroic mrror 188 at the
respective edges. The first dichroic mrror 186 and the second dichroic
m rror 9488 rEhe lighsdetbioanrranggatbnsof dsint®) substantially overlap the opening
198. [00122] The first dichroic mrror 186 nmay be a blue color dichroic
mrror and tdigr&saithndliglvritpsdompeiseslBiBchiemittifg diodedrapl or di chroic
mrror. Alternatively, the second dichroic mrror 188 nay be a blue color
dichroic mrror and the first dichroic mrror 186 may be a red col or
dichroic mrror. [00123] In FIGs. 10A and 10B, the first dichroic mrror
186 may;pe %@1@&%&&%&&9%&&8%&&9{8 the second dichroic mirror 188
red color dichroic

may be a rror. The red ’color dichroic mrror may
reflect red |light .and | her v ; ass and the blue col or

di chroi c ni r‘?’%erqenr}ﬁ%/epﬂ%ﬁaﬁé’c({%% ‘%Seé@%?pgﬁf%%%lgﬁfegt ot her wavel engt hs pass. The
di ffused red done light reflected fromthe red color dichroic mrror
illumnates the die surface and the reflected |ight will pass through the
bl ue color dichroic myrror before peaching the fi rst canmera 120. Likew se,
the di f*hsedTllﬂltEé‘té‘ﬁ?FélOPia@‘H’E‘gW%Fcftné(d’nFP fewpel W% col or dichroic mirror

illumnates the die surface and the reflected light wll pass
wherein the arrangement comprises a light arrangement.

12.  The light detection arrangement of claim 11,
* wherein the light arrangement comprises a first light source and a second light

source. .
13. "The light detection arrangement of claim 12,

wherein the first light source and/or the second Iighf source comprises a plurality

of lamps.
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t hrough the red color dichroic mrror before reaching the second canera
124. Alternatively, a done light 112 with m xed blue and red LEDs nay be
built to wonbroadodohe bl ue and red illum nation intensitpcIsoacaoedod

[00124] The first canmera 120 and the second canera 124 nmay be arranged in a
manner such that the first main optical axis 122 and the second nain
optical axis 126 may be axial symetric with respect to a symmetry axis 190
bei ng perpendicular to a plane 158 defined by the object receiving region
118. [00125] FIG 11 shows a flowchart 1100 of a method for detecting
light in a light detection arrangenent 102 according to an enbodi nent.

[ 00126] {Fhe 44 o i 1= 02 may include a body structure
112 con %gurgﬁg@%“gg%gﬁﬁé Pgﬁ??ﬂgﬁggﬁély structure 112 including a first
l'ight-transnjssiv I 14 and a.sec | i.ght -t ransmi ssive portion 116
di sposed atn%ﬁ%?%ﬁ%ﬁgéﬁ#ﬁg%g?ﬁgg??@%Pe ?g@gﬁ F%Wgﬁﬁggfﬁgyportion 114. The

| i ght detection arrangenent 102 may further include an object receiving
region 118 arranged such that |ight provided by the body structure 112 may
be illumnating. at |east a portion of the object receiving region 118. The
li ght dét-ect Fnlig Astrefiapentangeperialclaigi ther include a first camera 120
having a first nmain optical axis 122 and a second canera 124 having a
seVond nai n Gherpigathe dsght anrpweoeol oenprivee apbely seurogcheing salagtedrifipnbe ar r anged
bet ween the first camera 120 and the second canera 124 on its one side and
t he obj ect rgoa of hightsegicenconsiBtiagof ansaro slheped dightesoufd@04 B8 shifipel fightst caner a
120 may be arranged such that its first main optical axis 122 nmay be
directed to tdneephjdecdiffuesei ving region 118 via the first

light-transm ssive portion 114 and the second canera 124 nay be arranged
such that its second main optical axis 126 may be directed to the object
receiving region 118 via the second light-transm ssive portion 116. [00129]

The net hod U’Pﬂelii%}ﬁHé@&i&[a?r\éhgérﬂ&tbfﬂﬂlode%fflzfaﬁﬁﬁﬂﬂ f$m the object receiving
region 118 such that a first reflectéd |ight portion 130 may be provided as

a first co-ayjalili i |1 . irst main optical axis
122, and suta:ﬁh‘% lgtthegﬁéag@g%%ﬁt%g?'ﬂ)gésgcy e%?gﬁltl&éggyta ?%Jﬁﬁgf;4 may be provided as
a second co-axial light portion 136 aligned to the second nain optical axis

126. [00130] While the invention has been particularly shown and descri bed
with reference { ecific enbodi ts,.jt should be understood by those
skilledﬂfn t @3%@?EEﬁQFmV§V?%ﬂ§m%H§a@@§1¢n formand detail may be made

t herein mﬁthout_degarting fromthe spirit and scope of the invention as
defined by tWeersinfas aetm splifferarangrancgt syarageed pd thenspdin fidhof Sethedy

i ndi cated by the appended clains and all changes which come within the
meani ng structure as the first camera and the second camera.

18."  The light detection arrangement of ¢laim 16 or 17,
wherein the beam splitter arrangement comprises a first beam splitter and a

second beam splitter.
19.  The light detection arrangement of claim 18, |

wherein the arrangement comprises a light arrangement, the light arrangement

comprising a first light source and a second light source;
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and range of equivalency of the clains are therefore intended to be
enbraced.Clains Wiat is clainmed is: 1. A light detection arrangenent,
conpri si Ngo 2a1000a604st ruct ure configured to provide |ighttcTiSeeotomdyo41
structure conprising a first light-transm ssive portion and a second

i ght-transm ssive portion disposed at a distance fromthe first

| i ght-transm ssive portion; an object receiving region arranged such that
| i ght provided by the body structure is illumnating at |east a portion of

the object raeghyiHGirk@ahN Splifted i %ﬁﬁrég‘é@qaﬁﬁ‘vé‘@%h@ﬁrs@ lifght $hrd@id dept i cal
axi s; a second canera having a second nmain optical axi's; wherein the body

structure | 380 AM0CAACHIERR SAPLLH ShGRTPLAARTA Ie agcend, sagiera on 1t

one side an he"obj e recerving region on i el n the

first canera is arra u that i;ts fi,rst aj. i cal. axis.)s directed
to the obj e@fovﬂ%e?et?yvt?‘%g‘g?@tﬁ?‘gﬁm\ﬁeaa“flﬁ% ry-freg thy B@lﬁﬁ%{*@ﬁ? % é?cvlé'ﬁ&orti on;
wherein the second canmera i s arranged such that .its second main r?dOti cal

axis is di r &5 Vit e Sy et rapEtiVe Retionyihsiely; §engrRinge g nigeo

| i ght-transm ssi ve'ggort ion; an arrangenent configured to. provide |ight
reflected froffactaddiggbpationagdei ving regi on such that a first reflected

l'ight portion is provided as . a first co-axial light portion aligned to the
first main opteragmitheasecond beran splister isharanged eddating toethe seqoad lighgpeurgsortion i's
provi ded as a second co-axial light portion aligned to the second nmain

optical axi 2n2theldeeodd ginterdatchbdehdt dre scoralipemesplittef iscbafignrdd towkesied n t he
body structure has a donme shape. 3. The |ight detection arrangenent of

claim1 or 2he fight phaidedBynhé sscbgd light Sburbeind 1o rbditeetghd light fié hetobject
i ght-transm ssive portion and the second |ighttransm ssive portion,

wher ei n t he 5Qein Sttt Hb eheRorRl 1dh-uhsnbiivd PottidNthédBy séetitinglie i S
arranged in the cutout.-portion. 4. The light detection arrangenent of any

one of clai gl ﬂé?:te%blig}i‘@ 5&bp. at least a portion of an inner surface of the
body structure Faci ng object receiving region has a reflective surface.
5. The light detection arrangenent of any one of clains 1 to 4, wherein at

| east a portion of an inner surface of the body structure facing the object

receiVing egl 9l S SRk LA Eh Lo ERE Bl 1 9Nt
.wherei'n the arranéement comprises a light arrangement; and
vwherein the beam splitter arrangement is arranged relative to the Alight
‘arr,angement and both the first camgll'a; and the se‘croéd camera such that the beam
sﬁiitter arrangement is conﬁgured. to receive the light provided by the light
arrangement and to- re-direct .the Iight to the object receiving regioﬁ via the
respective first light-transmissive ' portion and the second light-transmissive

portion to generate the second reﬂécted light portion and the first reflected light

.pdrtion from the received light.

21. ~ The light detection arrangement of claim 16,
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6. The light detection arrangenent of claim5, wherein the at |east a
portion of an inner surface of the body structure facing the object

recei vi ngvoegioomosaenpri ses a |ight generating coati ng amrdisGeopbenal ity of
organic light emtting diodes. 7. The |ight detection arrangenent of any
one of clainms 1 to 6, further conprising:at |east one body structure
illumnating |ight source arranged to illum nate at | east a portion of an

i nner surface of the body structure. 8. The |ight detection arrangenent of

claim7, wheggirbintthebedm kfineh «0ReeRREY isSirfMetdbe td daE Ha bNheldoaht source
conprises a . plurality of lanmps. 9. The |ight detection arrangenent of

claim 8, whesgifrd NenPbYERkLdWifY rebRPS conprises a |ight emtting diode
array. 10. The light detection arrangenent of claim8 or 9, wherein the

plurality of |lanps conprises a diffuser. 11. The |light detection
arrangenment of any one of clains 1 to 10, wherein the arrangenent conprises
a light,arr nt. 12. The light.detection arrangenent of claim1l

wher ei nzztz‘iheaﬁ%gl@tg??%ﬁ&@ﬁé?ﬁ“&%ﬂﬁf&%@éfg first |ight source and a second

| ight source. . 13. The |ight detection arrangenent of claim12, . wherein
the first |ivpreisdhy by arfangegRigs qoniigmed ggecive dehght Broxdsdpl ural ity
of lanps.14. The |ight detection arrangenent of claim 13, wherein the
plurality ofby tpjnet suface o€ thedody ghructers, eud tgeenpnttethe firgyreflected light | i ght
detection arrangeirent of claim 11, wherein the |ight arrangenent conprises
a |light sourmetibeindghswcant rtiedtedligl pgrtoudran tHeirgdeiveddightes consi sting of
an arc shaped |ight source, a bar shaped |ight source, and a diffuser. 16.

. The light detection arrangenent of any one of clains 1 to 15, wherein the
arrangenment conprises a beamsplitter arrangenent. 17. The |ight detection

arrangergent THe 1ghtidrdidn awbereaiant bhamyRRadF slaihd 1086 221 rangenent i s arranged
on the sanme side of the body structure as the first canmera and the second

camera. 18. Jiigeihi @Bt b&el aplilt@n aALh ARSI ENRLsiOh 6 3 WMnbf Feack’ spiphrerei n the
beam splitter arrangenent conprises a first beamsplitter and a
configured such that the first reflected light portion is provided as the first co-
. axial light portion aligned to the first main optical axis and such that the second

reflected light portion is provided as the second co-axial light portion aligned to

the second main optical axis.

24. The light detection arrangement of any one of claims 1 to 23,
wherein the first camera and the second camera are arranged along a common

camera plane.
25.  The light detection arrangement of claim 24,

wherein the single beam splitter is arranged at a 45 degree angle with respect to

the common camera plane.

40



second beamsplitter. 19. The |ight detection arrangenment of claim18,
wherein the arrangenent conprises a |ight arrangenent, the |ight

arr angenmewo 20mnpPodogi ng a first |ight source and a seconacirisghbiomoauce;
wherein the first beamsplitter is arranged relative to the first |ight
source and the first canera such that the first beamsplitter is configured
to receive the light provided by the first light source and to re-direct
the light to the object receiving region via the first light-transm ssive.

por ti ome.t heriyshd aRBEHRInI afEnddiRnBOCARNGNE BF bRARE Jght portion; and wherein
the second beamsplitter is arranged relative to the second |ight source

and the secapgh,Ga proviﬁgﬁ%@ it Re, §‘H}gﬂﬁ RuR) dftCfirst Saf GBI ed Lo

receive the.lig t e secon t source and to re-direct the
light to the I Vign 0 cond. i gh S|ve
porti on, t het a%%eegener t%ath %ﬁmg%e %{S\( a%"{l %g?éaga% d agoér %‘%ﬁ i%é

| i ght detectlon a%rang a|n11 f m@hr he ar enent
conpri ses a THEHtO 4 ¢ Pﬂé@ﬁ%}lﬁen st e‘flr? 1gh 1, °§‘§I e“seézlon ‘?1gemant is
arranged relatlve to the light arrangenent and both the first canera and
the second cCP##lE#*Buch that the beam splitter arrangement is configured to
receive the light provided by the |ight arrangenent and to re-direct the
light to the object receiving region via the respective first

i ght-transm ssive portion and the second |ight-transm ssive portion to
gener at%/.t hellsdight detegfonaoregeniengdf clgor26,on and the first reflected |ight
portion fromthe received light. 21. The light detection arrangenent of

cj ai m 16, whewlkdreintthefiledich®i mirtoeris atrarged erthetfirstdight-trangadsionpdrtien sane si de
of the body structure as the object.receiving region. 22. The |ight
detection argrajig@R®ie s@fe ¢il thé Bodd strdhge Riverligpindernisplightlths@aissiaagement i s
configured to receive the |ight provided by the inner surface of the body

structure, gRehiddatteIRERMChE REcohll 'ddhréig fhBol ¢ adrd Snﬁ’(ﬂ{etée@&(ﬁﬁ i he second
refl ected Ilght portion fromthe received light. Z3. The |ght etection

arrangenent o, A aMe P?Ja n Gl 8h e ol tsf?ieztffl th@‘%%iowﬂf‘e @ﬁk th& er

arr angenent conS|sts 0 single beams tter |gured at the
first reflec%qg H&gpka q&%&pn hEIPrOVIded as the first co- . axial |ight
portion aI|g cP% TIPSt B A optical axis and such that the second
reflected light portion is prOV|ded as the second co-axial |ight portion
aligned to

28.  The light detection arrangement of claim 26 or 27,
* ‘wherein the first dichroic mirror is a b_lﬁe‘ color dichroic mirror and the second
dichroic mirror is a red color dichroic mirror; or wherein the second dichroic
mirror is a blue color dichroic mirfpr and the first dichroic mirror is a fed color

dichroic mirror.

29.  The light detection arrangement of any one of claims 1 to 28,

further comprising: a light separating structure.

30.  The light detection arrangement of claim 29,
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t he second main optical axis. 24. The |ight detection arrangenent of any
one of clainms 1 to 23, wherein the first canera and the second canera are
arr anged wbaeng/@o@enmon camnera plane. 25. The |ight det ectrisorom@mmne@agenent
of claim24, wherein the single beamsplitter is arranged at a 45 degree
angle with respect to the common camera pl ane. 26. The |ight detection
arrangenent of any one of clains 1 to 10, wherein the arrangenent conprises
a first dichroic mirror of a first wavel ength arranged in a |ight path

al ong the figBdrcifBhé 1i2Rt éér{a_allatiﬁé Isfuckn@ id aﬁﬁﬁ%‘@dbéi'wééhr Qe Girs HigiRso@fcea second
wavel ength-arranged in a light path along the second nmain optical axis. 27.

The |1 ght - dekGhl afofd IAAGBIRR! oerfbed! ik BBam WGkt dtahiindit hitd afli 17 Of C
mrror is arranged in tRe first light-transm sSive portion or on the one
side of the cture overl i the first light-transm ssive portion
and wherein %ﬁ%xgi%%ﬁﬁ%gfﬁﬁ?gﬁgnﬁﬁg g tfgﬁg?ranged in the second

| i ghttransm ssive portion or on the one side of the body structure

overl apping the second |ight-transm ssive portion. 28. The |ight detection
arrangepent of claim 26 or 27, wherein the first dichroic mrror is a blue
col or d? khr of k¢ kgl Agfectpmpringenasat shapydre vt sieensd 19¢b is a red col or
dichroic mrror; or wherein the second dichroic mrror is a blue color

di chroi ¢ ni rfugthergomprismgs 1 shjecd pr sl én Wieobiset fegeiding gegietvl or di chroic
mrror. 29. The light detection arrangenent of any one of clains 1 to 28,
further conprising: a light separating structure. 30. The |light detection
arrangenment of claim29,wherein the |ight separating structure is arranged
bet ween32.he The lsght detgttionsotangananndf ¢lhiem 3cond | i ght source, or between the
beam splitter arrangenent and the at | east one body structure illum nating
| i ght sour cewha&din tHdhebjbdt@hd didet ecti on arrangenent of any one of clainms 1 to
30, further conprising:  an object arranged in the object receiving region.
32. The light detection arrangenment of claim 31, wherein the object is a
die. 33. The |light detection arrangenent of claim 32, wherein the die

conpri ses a Pl btdeRhn HARGAG: SF kG 34, €S-

wherein the die comprises a plurality of bonding structures.

34. The light detection arrangerﬁent of any oﬁe of claims 1 to 33,
wherein the first camera and the second camera are arranged in a manner such that
the first main optical axis and the second main optical axis are axial symmetric -
. §Vith respect to a sﬁnmetw axis being perpendicular to a plane defined by the

object receiving region.

35. A method for detecting light in a light detection arrangement,

the light detection arrangemenf comprising:

42



34. The light detection arrangenent of any one of clains 1 to 33, wherein
the first canmera and the second canera are arranged in a manner such that

t he firstwombmw/opioucal axis and the second nmain optical paxiss2emnmoadi al
symmetric with respect to a symretry axi s being perpendicular to a plane
defined by the object receiving region. 35. A nmethod for detecting light in
a light detection arrangenent, the |ight detection arrangenent conprising:a
body structure configured to provide light, the body structure conprising a

first 1ight-transgbss) MeickReE EdnBiduRido BrovyRRanR hIbaylhabSrl &iptRingor tion
di sposed at a distance fromthe first light-transm $sive portion; an object

recei ving region é?“’ﬁ&&rl%% -txﬁﬁk‘hﬂssti%]?ﬁc% ijérglg ﬁlQrs%}fé)rféieﬂ%lmﬁahg&ﬁis?@g%pﬁgﬁric'; ure is

illumnating at | east portion o ect recerving regio st

camera having a fjrst i n,.optical axis; ;a.second canera having a second
mai n optical axi s‘?lsﬁ’/ﬂﬁq'(%?%landlgt E%Cegf%%ﬁ’gtfgﬂtéigaggm?s?l%sﬁ‘feapr? ¥ bet ween the first

camera and the second canera on i.ts one side and.the ohject receiving
region on its ot h g@F‘&e‘?"WB‘? &7Eoh ﬂ@an@F‘? §‘f§’c§ﬁtelrl%¥“ip§°‘é{b?c§ﬁbg}f ¥W¥h that
its first main optical axis is . directed tg the object receiving region via
the first |ight-tFBNERs sdllymingtng gtdepst apatien at the obiselserdviBg &N | s ar r anged
such that its second main optical axis is directed to the object receiving
regi on via the setBrticameaheyings firss slareonsiseldxém; the net hod conpri sing:
providing light reflected fromthe object receiving region such that a
first reflected |asdeondpoamdrohavisg pscovndimdinaptigalfaxisst co-axi al |ight portion
aligned to the first main optical axis, and such that a second reflected
| i ght portion is whavindihd bady atrsemeris acengedi lebwédngtht flagrdanerm abd greed to t he
second nmai n optical axis. - :

second camera on its one side and the objec;t receiving region on its other

side;

wherein the first camera is arranged such that its first main optical axis is

directed to the object receiving region via the first light-transmissive

portion;

wherein the second camera is arranged such that its second main optical

axis is directed to the object receiving region via the second light-

transmissive portion;

‘the method comprising:

providing light reflected from the object receiving region such that a first

reflected light portion is provideci as a first co-axial light portion aligned to

the first main optical axis, and such that a second reflected light portion is

provided as a second co-axial light portion aligned to the second main

optical axis.
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