M CRCELECTRONI C | MAG NG DEVI CES AND ASSCClI ATED METHODS
FOR ATTACHI NG TRANSM SSI VE ELEMENTS TECHNI CAL FI ELD

wQ 0@00278Fhe present invention is directed genepPel/§2006/034012
toward m croel ectronic i magi ng devi ces and associ at ed
met hods for attaching transm ssive el enents, including
nmet hods for form ng standoffs and attaching
transm ssive elenents at the wafer |evel. BACKGROUND
[0002] M croelectronic inmagers are used in digital
caneras, wireless devices with picture capabilities,
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and sending pictures. The growh of mcroel ectronic

i mgers has been steadily increasing as they becone

smal | er and produce better inmges wth higher pixel
TECHNICAUMELD[ 0003] M croel ectronic i magers include inage

sensors that use Charge Coupl ed Device (CCD) systens,
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I'I'ca e sensors are a
for formlnmstakdcyffsband) aittaghing rtlganpnmﬂlm eleawmis at theeyater devel.
expected to have | ow production costs,  high yields,
mal | sizes. CMOS i mage sensors can ‘provi de these
BACKGR?&@’E[ t ages because they are manufactured using ‘
t echnol ogy and equi pnent devel oped for fabricating

[0002] seNiigoBeabAc BeadcrsSare S llm&ﬂgtawsﬁﬁé@s afireMdd deSices with
i mage sensors, are accord ackaged" to

picture cppabiliies, ¢ aed rmasy | ethee am&@@nm nhpngoandepersonal digital
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and sendingcpittuptsin®he @@\lvtrpmﬁmlcroaeardamg irhag@'esh'etsi beereéteaﬁw increasing
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as they b%‘FRff‘% s e S e s e
t o-generated charge. M crol enses and color filter
[0003] aer@elgpﬁoalémmgqrs phaltde image isengers fhateuse Gharge Coupled

: s
Devics (B8] BLAIRES CRTYoEHA) LABKECIE SSKEAlEBRIERIDS) systems, o
other solitlistdite syatems. s@@rasimag@ sengbrsehanel wserf widely used &y dighaPcameras
afte ASSi ngwwg h the m crol enses and before

.and other ﬁ‘BPL@B'ﬁQSup d gr%sg&m@&q GH! gpgﬁomlng very popular
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CMOS image sensors can provide these advantages because they are manufactured
using technology and equipment developed for fabricating semiconductor devices. CMOS
image sensors, as well as CCD image sensors, are apcordingly "packaged" to protect their

delicate components and to provide external electrical contacts.

[0004] An image sensor generally includes an array of pixels arranged in a focal
- plane. Each pixel is a light sensitive element that includes a photogate, a photoconductor,
or a photodiode with a doped region for accumulating a photo-generated charge.



or circles over corresponding pixels. The mcrolens is
heat ed during manufacturing to shape and cure the
worR@rotmses. Use of microl enses significantly iPQrosm®ee/034012
t he photosensitivity of the imagi ng device by
icrole I [ | I hght | j .
MicrlenSel 16 e Y. =08 ) SORRUNG bRl | 684y edbeRicels. The
microlensesefoafs lighet setosibe. injtiR0@hhrdéavt@nulatibngregitrgef $eeRopiRel. The

typically includes "post-processing” eps that occur
photens o [t sartalsp s dheouahragoios Hier pEay 65-8) wéiek presiag through the
microlen£¥ ahd! pisibde imEingrﬁgn@ﬁ@r??ﬁé %hé@e%@étﬂﬁhla&iaﬁ Fépﬁnql Ebhventional
array during theSe post-processing steps to prevént
technologyhuses 8 rsinge miarofans With enplotyowen coptiognwaithriatpattemddinto squares

o i 34005 s e D b Ge e gt
shape a¢ldaldwagmd smidorhsachusadiofi diidloldi5a8e sSkETEQIntY Ghpréves the

a substrate, tape over the corresponding Sensor
photosengitivily ©f tagdmaping devicen byrsiolleciingplight deamta ldfrge tight-collecting area

o s i cover glass i.s mounted. The
and foousiFh 3 st & e E BhGo RSy 68t rcerhage sensor
dupj ng.subsequent processing steps, and becones part
[0005] o MatREraided 15aR SAESO R BGHEIBSUAGR, RERI-RIOCRSIRGE steps that
occur aft@PPeORfdtolehstdifdy istfolfe@ o’ & Wikbigte ! %c@kﬁnblgvﬁ lis ABlessary to
accordi ngly cannot protect the sensor arrays- during
protect ther pierolgnsgagay shiring dhese post-preicessing retepls és pneventthermicrolens

oy o BRBbBIE RGP, LAEREARD 5 FhoB 5RLTheed B toso

steps. OheBbgroachaasfldesslhg ithe tiRkigefld hane®sbildng ehs
pS- A% ??romthe ol deehi ne Hg@whdl ch the st adndgf e aéﬁg’eto attach

individualf igtagsd senesiedies to thaubairade.r tapeaserdhermortaspesding sensor arrays,

i.nhi ki ] a . ME £O nds, which are
o then 3 kg BFRE34 0 8 RO NG, B VAR Sl e vt
The coves igsdoddn avcdrairesy ptdﬁécttthélimabb)seh@o@Haﬁﬁgéubgecﬁhent processing
th a pl asrraotgrocess) bef ore -attachi ng the cover
steps, an@’:bﬁgeme?rnaé’t eldartsepsal PagkagRi ng step i ncreases the
cost of manufacturing the die, and reduces
[0006] neRDeatrawbialy Withr thigyBpproach is that it is performed at the die level and

iR AL o A o e o
dies havei bdarssingllasediiront & Rorespdradihgwatall ér gther Rirgsr Wh&bidBY Another

be_ processed and separated in accordance wth an
drawback i dhifrRPreACh e ddneldoielegssoagrntas dypiealyaused to release the
e from 34 s Ep Ty VFRAPS AT AR GHEY AR e moid reosse
agent ten{i® 30 9Mhibit dgoe eshdsiod Bfadhekiveveampauralss wHithuate eéquiged to attach

for ess]

h .
the cover r<_T:;1E9\tss(.)d/gccordu’!%ﬁy?%h(-:‘ sjra%%o% surfaces must typically be cleaned (e.g., with a
plasma process) before attaching the cover glass. This additional cleaning step increases
the cost of manufacturing the die, and reduces manufacturing throughput.
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wor kpi ece in accordance with an enbodi nent of the
invention. [0010] Figures 3A-3K illustrate a process

w0 0007027881 Ng | mager devices at the wafer |evel POT/ESHE06/034012
protective renovabl e cover material and a single

. 1] Figures 4A-4C illustrate
BRIEF Dgéﬁlwéwo@:ﬁm%@§§ Llew ges using multiple

transm ssive el ements and a protective renovabl e cover

[0007] maFgrel1A ﬂlueﬂatysd@mmkmew havipghauitipreoaidis taat mﬁy Eé%rocessed
|nvent| on. [q[0012 Fi gures 5A-5C illustrate a nethod
and sepafafieddp scee %Qeé/‘éﬂ‘s@'i pOwogisRentaidheinventiphager waf er

with a nmold, and applying a single transm ssive
[0008] el Eigsie Hbillvatraiesl an inageri devies: thatlincledes ardiarsinguated from the

f thhe invention. [0013] Figures 6A-6C
Workplecggﬁgg/pqﬁ?églﬁ' rp\ft hod for protecting sensitive portions
of _an i r.wafer with a nold, using nulti
[0009] ¢y GRS oPA2E ke Y (5CiE6r dkwiratog « mediady fancimepssing

Workp!ecém’gé‘éd?@ dh ‘?E%"‘f*hﬁ‘ MBEHIEHE of HieTRVLARPESCR PTI ON

0014] ow ng di scl osure describes several

[0010] nean orSIg;lHu c?uell }'ﬁ‘)ﬁé&éﬁsef\o‘?sfgﬂﬂ&g &ﬁé&g‘r‘oag\ﬂcgg at the wafer

level via arproteetivectentniabld oagirngaterial snd A sirefldadnéissive element.
manufacturing a plurality of mcroelectronic inaging

[0011] UNFigtiréd) 4ACKONiMRAGRe W HLIRE FASRRFING Imbber HBVESS 'u@ﬂ‘lg multiple
i ncl'udes ér ovi di ng an i mager workpi ece havi ng mul
n

transmissivea @iersentsoandi @ rotactive eswvabled epeen nm’tem@ylno‘aecomiance with
ge, the image sensor dies having
another ehﬁﬂ&ﬂ;&u é{ §%§qﬁ¥%ﬁ§% correspondi ng | ens devi ce

osj tion to t ors. The met hod
[0012]  £oiobies EnBCelibariem sicther T RErP PR OECo NG GRS of an
imager wateVA®H BSma, %@népﬁlﬁn{;r!aesi’ngféstrgﬁé’T%ﬁ/eV\Qbh‘%ntt'i’(?n‘uﬂﬁ@l% dies in
sensor dies are connec
accordang®84th- BrbiserusabadinGird © 450ingeofon.3- 8/ 29/ 050t ner vi a
: - the inmager wopf iece. At |east one transm ssive
[0013] el Eigards G#a60eillastraiched mMathdd dfongurlstaicting sénditbeas tportions of an

. i pat e the standoffs so that the | ens device
imager wfet Wik & e %ﬂ?ﬁ?H@n%a@v%%raﬁgtsamapwdaﬂce with stil

another eh%%ﬁm@ﬁﬁoﬁth@ﬁﬁﬁlﬁ%h‘/e el ement. | ndividual image
sensor di es can then be separated from each other.

}36% articular aspects of the invention,
DETAILE d%ES PEE)Nhe standoffs can include disposing

portions of a renobvable cover material on the |ens

d o ' I.n I .
00141 oK B R A S Rl BBl worpieces
and correﬁpdmkjmg methods for manufacturing a plurality of microelectronic imaging units.
A method for manufacturing a plurality of microelectronic imaging units in accordance with
one aspect of the invention includes providing an imager workpiece having multiple image
sensor dies configured to detect energy over a target frequency range, the image sensor
dies having an image sensor and a corresponding lens device positioned proximate to the
image sensors. Thé method can, in some embodiments, further include positioning
standoffs adjacent to the lens devices while the image sensor dies are connected to each
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material into the nold and into regions between the
portions of cover nmaterial. In another aspect of the
WO pwef2isen, positioning the standoffs can i nclREUS2006/034012
positioning the imager workpiece in a nold with cover
t
other waﬁﬂé lh"n%@ér %)rﬁﬂ]&f‘{gf\? &e%%? Phlra ?%zlrgnlﬁ%: gl'éﬁ'q%ﬁ ctaﬂeo% ﬁ@éched to the

workpiecet anh kst proyimatériodthel standoffs weakiat thel negadeyi wé ar@tgositioned
the nold and into regi ons between the cover portions
between éhetl'ﬁ‘é‘gﬁo‘ied‘soﬁﬁwﬁ% the af dqpst opedianssnissiye alsmget Individual image

sensor dis8icdFieh R %agﬁfsﬁigff&?@acﬁ l&érhe | ens devices with

the cover por he o [0016] An i nmger

R e AT

disposing Fegorke s & réinegabléheoveiBagtefiaN®ar tHé RfhsCasvibay, epos:‘uonlng the
| mage sensors configured to detect energy over

imager wcak@l@@eflneaqlmwdy apg nigamingnthec siendefi® i w@rodunmgpa dlowable mold

matoria 1508 B S0 35, 5B BB B BByt VBRI anotrr

aspect ofrthet rveatibss pusitiehiagette atdraioffedcdr® ihdlede nrmmtionmg the imager
wor kpi ece, sq that the | ens devices are p05|t| ed
Workp‘ecﬁe'ﬂv\éewoqué’\"ﬁbPPlé%rpBFiﬁl%‘ﬁ i MQld shpsitionad eRizcgnt to the lens

devices. 'ﬂ?éﬁné’cﬂ@d tcra"f\nﬁﬁhéﬁn\éﬁlo% Eﬁ'ﬁ\mg thEStaftioffE® tmt‘?&{l?u(flngo‘ a flowable

ansm ssive el enent can transm ssive over a
mold maimlat inbd thmmdmagdmtbrreglmeadaptwemgme toverporidaect thefmold, while
nvent

at st QR BB e hhd SO0, oS SRt s o cover

portions ¢ tABSAbIES| ve el ement positioned adjacent to a
correspondi ng i mage sensor die. In another aspect of

[0016] hﬁ\n |HYﬁqué V%}kgfe%@ ift chF’osa'imcg%tﬁ Eﬁ{ﬂ rre%t%bggt &1 81\ ention can

ransm SSslive € positione

include aasi;tmtmm hEOlnguhUItlpleelmafg%geelsmsbes diTés. m{a@@lﬁnsor dies can have

. Specific eta s of eral enbodi nents of
image  sSRySAt CORNGYSCadecPREY BRFGN AVeh 7 cligendidigneycesnge, and

correspomdrﬁg%aﬁmnéﬁ @sewceg'&% Heldo alen gL iRs aﬁﬁgegs&{sors The

heSe enbodi nents, but ot her enbodi nents can u
workplece rmeﬂm@ﬁsomdudﬂ abtibast angptranghissivel elstrend atimebeddo the imager

workplecéjfﬁﬁ gpat r@cler alge?/ﬁtg? ! %[EGST‘%&P 5r'1ebc§ %%t\}vlé]gn sthéuggrpéspondmg image

sensors kPR a‘i&@éstmﬁsfﬁh@5ﬂé@erﬁéﬁl Tie aﬁ!’e&gf SvrhhsHVE element

and often associated with other types of
. can be trangnissivecevesdt deard\nacieef thedargst fregtieney randen Inhene aspect of the

venton] o8 1Si°EE! kb Sl PASPRR SoBL HAEA Wty rampmissie

elementssamar@écrﬁﬂ‘bngmmshﬁeSeleﬁ\sﬂit fpfoemenédaa&ﬁmﬁ tofa t:dileespondlng image
ventign, several other enbodi nents of the inventi

sensor d'@ar{nrﬁsﬂ%h%f" 23Rack of the Hivegtion:theal Ieast giner teansmissive e ement can
include a % é’ﬂ%ﬂ%ﬁuéé\?é“el%%?ﬁ 8@%&%@%@]3@%% mifHRY é’ensor dies.

i nvent i on nmay
[0017] Specific details of several embodiments of the invention are descrlbed below

with reference to CMOS image sensors to provide a thorough understanding of these
embodiments, but other embodiments can use CCD image sensors or other types of solid-
state imaging devices. Several details describing the structures and/or processes that are
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enmbodi nents with additional elenents or w thout

several of the elenents described below with reference
wao ooFozasses 1- 6C. [0018] Figure 1A illustrat esPEI/US2006/034012

wor kpi ece 102 carrylng nultlple dies (e.g., imager

well knox@ggﬁd (}%c%)n aEQS | r su rat @pgsrb\mﬁghé‘l?l%&?od{l déyg%saz?rg not set

forth in tﬂé)ﬁjlfbl/\m’sgides pnoppaRisas of theavity: aoksovesaltteiugt the followin
the dies 110¢'%gfore tphgﬁdl es 110 g‘r:e separated or J

disclosurgsejalfarte several ambediments o4 differant AgPe@sicfdbe imyertion, several

other e iRl tll?(f ﬁ}éﬁt (fg{e aﬁg‘[%/g I?Jﬂ‘ﬂarB fc%rn Upetl‘i)gglolr Sdifferent

steps on singu cause

componegﬁmehah Ithowsj%bnbed Hestolve Bbedrdir tih@ l‘nvegﬂd)ﬁitrﬁdy have other
. As discussed in t?‘reater et ai | bel ow,
embOd'méﬂE%Wiﬁ@d@&W“@hGl%”é@@é’ﬁy\{' pUbsayaralef fB@IQ'@@?@fS descrlbed below

@ecordingly, it my be advantageous to
with refer%h@?‘g@fﬁ%%ggg 62(?

enents during the wafer-|evel

roote] - P} REEREAPuBalies 0 tagen 8% artinb ithRiS (g jmager dies)

110. Tth\Vv@ﬂQﬁéGéin‘ cah &Y ifane fomh bhaatafenhod bmmer@‘ubbfrate at which the
nvention. The inmagi ng device 100 can include a die

dies 110 atﬁ)p@sﬂh@w%t Manyrgrresdnaeiapgiceadoe comaleded ppdie dmé“lo before

the dies V‘qu Jr§f§ Sc?d?ﬁ?erdt %iFéngg\\Hgt 1o EBEm dnQividi 1%&1’@'&&?@3 This

can in turninc
approachararabe mrﬂonel ef&d:uenﬂtt&najermm the stepooalsimddated dies 1He because

the waferl pjuézg%ﬁeﬁgly%n%?% tal T ie ﬁ’&angrg %,%U@ugeﬁg(é ga@gsil’éinis discussed
in greate@ﬁé%]%owntlﬁ R cQﬁﬁﬁ&ﬂ&‘e s@ﬂgm% a'n%?’o“ftdé?ﬁﬁtéj@f ents, and

current pixel 113b | ocated at a perineter portion
accord mgi;heut imay ées adsantag@aus do amotnﬂhtthésm alernentse dugng |tbe alvafer-level
n.the die 110 that m ght otherw se be attributed to a
processmge:ﬁg Bt i mge. In other enbodi nents, the arrangerrent of

pi xel s 113 may be di fferent 0020] A color filte
[0019] 5 Figyre é@ylltﬁ@t%afawﬁaadoweu amagm sewéﬁs1q01§fter being

fint
processe? |r|1té§r€cs)+d;é?&§ |Vl§fﬂ2?9r?ré%rge%ltm sgﬁif?ﬁ%oﬁégﬁr ed to gﬁ@vﬁ cLevzce 100
can includeaedie mgtthsingbilatedy front tiver wqumhmfgoz desetitmrt abowoivithsreference
to Figure 1§ PFhe 4 12180 ducCie & age oGt 41 2nBheh HIn i clude an

array of phdets 11930 e‘éinm[a %?%Ta&%%lhﬁgqm%@@@@ﬂ%d%ﬁ@ﬁt ‘fér' example,
8/ 29/ 05t he col or , and includes red fil

the lmagegseeaorﬂ 12 ¢mp,included pblrallty ofestive pixelred13a mramedrlada desired
ver th COrLes cti,Vv ixels. 1

pattern, Eidhed e, i3l RATRRLBREF 138 356 H) 4 ekt pogith of the

image sehd®it 1 Ex{easED LAY Forad@ian eblu® BlghaReinl thB tdis WOﬁIﬁatQﬂlghft ottitwise be

attributed tga aggensed image. In other embodiments, the arrangement of pixels 113 may

be different.

[0020] A color filter array (CFA) 114 is formed over the active pixels 113 of the image
sensor 112.- The CFA 114 has individual filters or filter elements 116 configured to allow
the wavelengths of light corresponding to selected colors (e.g., red, green, or blue) to pass
to each pixel 113. In the illustrated embodiment, for example, the CFA 114 is based on
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sensor 112. The residual blue section 118 hel ps

prevent back reflection fromthe various conponents
waowdonioersshe die 110. [0021] The inmagi ng devi cepdD0SMa61034012

further include a plurality of mcrol enses 117

the RGBAdJiGNgRdel, Arf lﬁbﬁjﬁgh ‘?%i éﬂéﬁér&éﬁ i a‘h'aeol% filfers arrapged in a

correspondl ng m cr ol ehses are
desired pabtetoover thengreHnamdir’rgsactmet piatlschi@ageThe QFAM At iforher includes

f di vid 113. St.andoffs 140
a feS'duaé.%gJeggé?f?qrbié@ ﬂ'azgﬁ afans pubvatdhrena BRYMEBTOTDR af dhe lmage

sonor {S4P NETORB ST EBRL ol B AR g v

componeptowitbin thaalier ¢0ol ens array 115 and ot her features of
the die 110 from contam nati on. Lens standoffs 104 can

[0021] beThelirigfng elavite toansdn aather iabieaeN ﬂ@l%lli)poﬁlﬂﬁﬁfﬁlénses 117
a device lens 105. The device lens 105 is positioned a

affangedé@l%é@l@@ NS pHAY ¢l 16 overt the %r&&ppaﬁmgaplxags 11% (The microlenses

t t o)
117 are GRS KA O 16 FUBA UGS A B Mans ot ncvicua
pixels 11@r éﬂaﬂdofﬁeﬂéd) Iar@pbe%nédﬁed}ﬁcanﬁtm‘ the rhitPoland avfag 115 to support a
tran mSSI &Bel nment 103 can be forned on the die 11

transmissiyg gfemente he tiansalisRig slespent H0s t(wélqnoﬁm.lr@&ude glass) is
positioned 48 fn%t&gr fg\ﬁlﬁ%@g{ﬁeb%ﬁ{/q 1EAON pétﬂﬁ??é%ﬂﬁgessbﬁﬁe 4i€ 110 from

conpl et Acc or
contaminatiems iesisi stendofésrd 64 cmsb@ amoyried eotthda Hensnudssivey iefegnent 103 to

support asfpa/i' { gﬁt1f()g'>? o@é%é?\’]'ﬁe ‘gd)§ [séégs;udour{gldg%p@fég%d distance from the

microlensi é&ré?tﬂ@_ ﬁﬁfcﬂ:ul@rlgﬂﬁ?&\t@%e frﬁubrdf@ﬁ‘siifaﬁ%&uﬂﬁ‘gnﬂ r(ﬁ%%tely onto the
devices i n accordance with an enbodi nént of

image senpQertliZon AsTHiscpsee@ds greateratetaidialei, ﬂl&)\:atahdqusamo and the
o | ti-ple i . or .
ransmisoEGRARI IR 657 LA RS HES B B TR S snguites
from the wWemiptere (02 ¢Eigake PA) bndrbet&rl) mahh orocareafsstepd drd'dofgsieted on
clude attachi ng at | east one transmi ssive el enent to
~the die %12% v\g?%ﬁﬂ@@@/ sther Hapsmissivegelaroart dP3t ean visplest dbe underlying
sensitive @a?ur%@%fttﬁé’aféj JR?HW‘? tﬁé@% édﬁggu%ﬂrﬁr%ésﬁrgg {efbg

transm ssive e emsnt proces

2 C her | de separati
002212 A, BAESE PR e PSS PR o
accordandepnithess epodiraent2Othedhvattiohher Hé Pf&‘d@eﬁzm)@caﬁi RiRide providing
or elenments have been attached to the workpi ece.

an imagerpvetigGegthat Inchidasanyltipleimags sanser é@sﬁwwn@cmwr@w image

sonsors 430585 PAEISE s EGHEAT L Y HETER (B frtor ncue

attaching si hepdtairieotransmissivet ¢lemsnt Yo tiskimwonrkpietded thadkessésvices of the
not limted to) backgrjnding the

. includi
WOFKP'GC%'N%FERlfﬁol'e"@@néaéhe@.{w&ehﬁ NRgMasifdSeRsare an thenfignesissive element or
elements VIBFdds8Cortion 202). The process can still further include separating or

singulating the image sensor dies from each other (process portion 203) after the
transmissive element or elements have been attached to the workpiece. Accordingly, the
lens devices carried by the workpiece can be protected by the transmissive element(s)
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[0023] Figure 2B illustrates further details of
particul ar enbodi nents of the process descri bed above
wowan/oesser ence to Figure 2A. In particul ar, tPEI/US2006/034012
process of attaching one or nore transm ssive el enents
t f f C .

during subgultaBSnV’ég{d;;HJﬁ@fn ﬁfpr i Ssﬂgio ré@%ﬁ%)lﬁﬂg@g@eﬂbﬁg%ot limited o)
backgrinding itxé M@rkmece aad stibskingeoedadiie aenfentsiiothetwerkpiece.

standof fs can be acconplished in one of at |east two

[0023] dl Flrire B WWisEratdanfurivy deddlls o paidieushicphisbdigiehbe of @S process
devi ces of the vvorkgl ece wth a renovabl e cover

describedrabeve wlth(rgfecs@@@%tqa iobreRA2dB partiauiay the presess pk pitaching one or

more traﬁ&p@;ﬂ% Qeﬁfég?sf ﬁéﬁ}%%@%&?g%i@dcsgg%ok@rggé?fgiﬁtiﬂq{lge forming

standoffst omﬂsdp(mibﬁri’%) heforéd eéfixirphe eantmidshee vikenteCeForming the
wor kpi ece is renoved fromthe nold. The workpiece

Sfandoffscco?m b @rc@PlishadynANfiobatdeash twer diffarant ways e way can include
shielding Ctﬁ@dl‘éﬁ%' H@vl@ése??'iﬁé W&?B*é‘rétea\kﬂﬁ?ﬁmb%lﬁjﬁ QR ALt f(process

| ece rocess ese processes
portion 268 phecig titk sioeibiete ireatrheldr (@nesess! gortion @073 andsinjecting a mold

material lﬁ%} ﬂ'\q mol%?ﬁr@%&%segﬁgpﬁq%f %@ttgg rﬁ& g@'n%gﬁgs %ﬁen applied to
e workBEEESRR APt 4 CERPABASHIR BN, o RREREe 2 ten be

backgrousdmﬁoBcrh@enbaélslcafrmmremmﬂelstlm etelmeenﬁsckplbe(mtaatmkjddébe backside
t he wo Wwth elements o

of the wHPLR keSS BPGrld M of BT PEPIARECT G0 B oBeuEled while the

removablé haReRs iR biaes. aﬂ%rocé‘@ﬁbﬁloﬁ*\gﬂzw thBereffRIVBbR! B5WSH Material or
can take the place of the renovable material described

shield majgyinl €ani henranegvade aod in roess s, tra rarsmissiye glement or elements
ti 210, nold material is

can be afﬁ%@g \}Vﬁrtkg et%%gsfmlogrt Ioopor m standoffs, while the

o021 Ao AR il PR e ) B HEBiniRd ncuces

placing t@ﬂ/omtﬁeéé?ﬂﬁa%éﬂe\ﬂkﬁ eldieRrisOsethe REld itself Béétloﬁé‘@ t@'shield the
nore transm ssive elenents are attached t

lens deviggsr (spess perien 200) Wecrisirgy ﬂaagngléeeiemntﬁ/e@w takenthe place of

the remoﬁlﬁﬁ’le”m %né?“&&sctrﬂg té@ﬁ;g%@@hﬁ%egéﬁﬁggg# %é?éegsg:ﬁgmgﬁcﬁoa For

prece can

example, &t bescessnsbirtion 2¢0ehieniaterains hfected mtbethletrﬁoltih@ fbﬂrﬁ lstandoffs,
[ f the workpiece (progcess portion 215)

while the ?{3&& ﬁ@mleﬂg shigicyBver lens Hevicasnand REevent ke a_t least restnct) contact
between %e?m % t%ﬁaleér?d"g{g gensaé]gn'fé?ﬁé H'E %?@(%%b:}%ll{lgﬁ 214, pe or more

ckgri ndi ng e Wor kpl ece an

transmissbvet atdmentsc ared wttaichied eloe tentviorkpiecbeafien tipe egerkpiece has been
be se arated from

removed ﬁ'gg{qt duaLd gﬁgggég ?%g,;m?%ﬁ??ezé%nents are In place, the workpiece can

be background and solder balls or other conductive elements can be attached to the back
side of the workpiece (process portion 215). After forming the standoffs, affixing one or
more transmissive elements, and post-processing the workpiece (e.g., by backgrinding the
workpiece and/or attaching conductive elements to the workpiece), individual imége
sensor dies can be separated from each other (process portion 203).
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[ 10829- 880B- USCO00/ SL050450. 260] -7- 8/ 29/ 05[ 0025]
Figures 3A-3K illustrate a nethod for processing

WO pgee7sei es whil e the dies remain attached t oPEHUR2006/034012
other (e.g., at the wafer level), The process

002s) 1| Figheal SAACGL 6428 Dt 7 ol HITITEL, MRk th i

remain attathéglte edcle otisr (e, stetherwafer ivel)l My peycess illustra:rjedbin Figures
ace

' i al b I
3A3K USER @ GEOURLIHBOKD Ml CanhoG: IrenEmiRsg Bloment fhat covers
multiple HeNSMHES WaferSeSE8ENn Bﬁ{értiﬁnb&mh%‘?ﬁg t‘gfet lrén%{}atﬂlé)lnfat{aﬁal can be
transm ssive el ements, each positioned over one o e
replaced; brsa@@!rticmsesf tireimodidritabify @indéorofhet biagke trehemissive element can be
eplace AR g B et W e 258 o fimager s,

Further deedilebbepiesd @thdrasthiodinkamd b%‘d@é%fmdcﬁblbﬁl \ﬁih?r\%fe}éhce to Figures
: Figure 3A) can include nmultiple dies 110, sti -
4A-6C. attached to each other. Each die 110 can have a fi rst
surface 106, a second surface 107, and integrated

[0026] ci Begirtniyg tith Rigunel Mibme vearkpieseg €l Oclﬁe(gﬂw a bfb&{onb?fﬁﬂhi@h is shown
o it . 114 osj tioned adjacent to the
in Figure;3A)candBrluge rinlecdies il StikeiGashes toenck otber.i Ragh die 110 can
; ral H -t ; ] .
have o ISRA1EC0E! 8ot BLiEo ity B EREILASH 9,01 lbiod o an
image senaer 4it2.né ealot filterprses &1 41mbarpxd>stlia>nbdcadjacmgit tothesinsage sensor
- 113b. A mcrol.ens array 115 is positione j acent to
112 to fisf Bogpipf HHBHER T Aoy Senicie RiRmiBELS fhal ceppdbed above. The
image sefis6r algneesintfudet attiplo pikeld W@,%B@dh@dbéﬁ\}égixb% 3a and dark
nner gener al Iz simlar to that described above. Each

na
current pixels 1180.c Anntierplansraraicfl 1dlds pasitpoenadigcest tuthaicelsr filter array

I ri ' ,on W th external. ,. .
114 an J53,888 UG PGLIBERLLYP B Rl e, Bl o
generallytsimitantd tH32 Heskdbéd iabaléy Ephpdiet 10 chh fuithéreiBtRibgdnterconnect
cireuitry 111. The interconnect 320 can al so include a
structures, 3284 fafoplectingl gemmunisatomyyith sxiernahdesrend Batk igEsconnect

structure 880 c!%ijeiﬁél}ﬂ@ d f&h[ﬁa%?‘i’réﬁjéb%ti&%ﬂﬁ éﬁ?lhfe[gi & tpggﬁgbﬂated gircuitry 111,

provi el ectrical access’'to gra “crrceal §y
The interddrinegt 820hears atsonidickdief abiind 0ibje 826aandratvanit dolé $24. The blind

ol <25 TPYE Ay 0 B0, RS Rt St S8 0
integratedBdfciliiti 01 1 N QiPtH debHE s8hee [1062 ?a]fte}rgﬁat‘éﬁéf( B F‘é?ﬁ%\;ébz from the

can further include a scribe street 330 positione
second séaGRe b’ .e2bh venthaledB24ocaretliave fareasyjentymf tde esndddive material
. er and to provide a nediumfor a
326 into té%@s%%ﬁ@%gg']'mm ation process. The scribe street 330

100271 P, rktfes 198 cenunbonRs e sl 8TARL 45 Pppiiphed betwoen

each die TR0 & linexté-adJd&nht idids 110 from each other and to provide a medium for
a subsequent singulation process. The scribe street 330 can include a scribe street slot
331 connected to a through-wafef vent hole 333 and filled with a fill material 332. The fill
material 332 can include a non-conductive material that is disbosed within ;[he scribe street
slot 331 prior to performing additional processes on the workpiece 102. In another
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material 332 can include a non-conductive materi al
that is disposed within the scribe street slot 331
W@ei0o1021881 per f or m ng addltlonal processes on tPET/US2006/034012
wor kpi ece 102. I n anot her
2
embodim e A et '§#§§°?§%% B2 fied Y o EREPHOERRS: whicn is
describedrii gieatemndetait belowitl hefeserbestorfigueel 300 gr eat er det ai |
bel ow with reference to figure 3D. [0028] As shown in
[0028] F. Qer shoWh inaFiharPIB LA eerpoVED|c BRVEF hdteridd 4998arP8e blanketed over
anket ed over the first surface 106 of the workpiece
the first Syo‘zlceﬂrﬁ)@ oidhswearkpiecevidl2. ntheremovable coser ma&naﬂé% can include

= protor LA A LB Rttt TRY BRI B BAS e cover

material &1 eat beadefedtiwaBmeshdves (a5@hBwnin FRiglie B UsitG | bﬂﬁaﬁqng process
rocess or other suitable process, |eaving t

or other %t?&'%u%ﬁfgmﬁér faaing Bte esainingapetinas Oimvghmat@wn%enly over
0]
e it S 45 Y7 1oy ) BABOACNTPIRL e B ot e

microlensdarrayg 1§5kx$5mgsaﬂ1bmqmee$prcr@ssmp§tep$ ! a)@et'tlc@ldraéspect of this
e renal ni ng co

of t.hjs enbodi
embodimBGE it B aveT TR ROT AR o 1D it b dapydark current
X e r

pels 1155t Sbuet it LR bRCESEM S 10 aBRE, B pocres
below. next to Figure 3D, the workpi ece 102 can be positioned

in a nold 350, between a |lower nold portion 352 and an
[0029] upReferrimd thepbtd IngurB?ﬁD théheotkpiee 102 Gbahotbé lp@@ltlaﬁgd in a mold

can include vabl e | ayer of |ower no

350, betwzan 4 floveiomel herenacas Aba agsqplé%rnmphﬂcpgﬂ'@na%ﬁnﬁbadower mold
portion 3523)6% IHEIUHBpf?e%b%lé?%?e@é@bw@%{;lﬂ‘gﬁpec c’on aﬂ}esﬁé’per mold

upper t ape can preven

portion 355lecmemltudlm an'errtbvmteelalyaf oﬁuﬂpemmom)tan)eswéo adee lbwer mold tape
renoved aft er the

o5t e SRR S58 A BRI BRI L h L o
the mold @ﬂrﬁéc%tt@rélﬁiw 386 WrkbRc8CT S tb HeP ehify @%gvgc?oaffe? the molding

fill the regi ons between the portions o
process. naterlal 141 . Accordingly, the nold material 355 can
formthe standoffs 140 between the m crol ens arrays
[0030] 11Buriig the oiokting rpgocdasesamﬂd mbterist 368 dd irﬁedtéﬂ I@I@rthb&mold 350
over the curr s, 113h

. itiope pi X
to fil the {i23loney BEvesh, & Baplafs, o eousn iafaraibid bn aGeaaD. the moid
material SBQMM fdd@ethe@‘taﬁ(ftﬁ‘fssmw Betwddredie r%tc%le%]arﬁ%‘”ﬁ%f neighboring

nei ghboring dies 110 was not previously
dies 110.fThe SM@f?SaMO a8 heopdsitiened talcogsstheadarki ¢Urretrﬂlep|xels 113b so
that these A?f;'%éfr‘g'e cﬁéfa? Féce?\}eol;aa?l’a?’nlond&rxrlr?gg nbiRal e H4nB" QEBE SStreet slot 331
between neighboring dies 110 was not previously filled with a fill material, the mold
material 355 can fill the scribe street slot 331 during the molding process. After the
molding process, the upper mold portion 351 and the lower mold portion 352 are moved

away from each other allowing the workpiece 102 to be removed.
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nol di ng process, the upper nold portion 351 and the

| ower nold portion 352 are noved away from each ot her
w@bdoome7sgl t he wor kpi ece 102 to be renoved. [ PCT/US2006/034012

10829- 8805- USO000/ SL050450. 260] -9- 8/29/05] 0031]

[0031] Fi mﬁ'g% g%ﬁﬁg&%ﬁ@@%@%ﬁg@ns@% li 2{%{15\9& from the mold 350
and lnve@@@m’fbmﬂdmmdlr@umnﬁng e baekgsindimy p\@c@é@cﬁgﬁnd@r 360 removes a

g{rl nder 360 renoves a sel ected thickness of nmaterial
selected fihigknese afedsiRrial ulrermc el seconeh HEcasp@ét b1 ane @spect of this

embodm%ﬂ?oﬂ "?é]éctehhtﬂg%ﬁleg%tc?ﬂ B LRENARSE of ;2(2?&3@8,%9%‘ ?ﬁ%lﬁf the scribe

xposes an end ST be s
street 33@xpitisoutgxpoeingrttle eddé 327 dftthe inteonnaoEsttucilfed3a0. es
320. [0032] As shown in Figure 3F, an etching process

[0032] OF AQtIMYwIPR Fighte/ SFT SNRYHINP pRIRSS o ¥thdrSsdls@fet r‘émoval process

renove furtherf material fromthe second surface
can be used toheemaverftioheeonateniak feRT heojsecond rwﬁaclaewécscndthat the

eroonr P 5 239 Broli Bob) B SS0h08 55588 a7 7 e R 8 aBPena 304
pro;ectmgpfr@hﬁ@ﬁé wecondisurfacdad7(by awreaP)distancde ﬁﬁ@%tb@ﬁ\/é @oating 361
second surface 107 to cover the interconnect ends

(Figure 3@2?6&&? gRelietiq the %Qm@étsmesw tongovei dap interaangeckends 327
and the S??h gsgr%eg%ﬂﬁeo%w \éR% %Rg\zvhr?rgg@%re tﬁ?%rét% i 544 %361 and the

roun che erconn
scribe streeti$3382ciarabe gganhd arxgiosed soThet tfcmuﬁamtbnhect emns BRZnare again

ach connectors 3 sol der balls
exposed.| n het ¢t Ué?{d%argﬁven @tt%%\ﬂoaaeﬁf@fs @ngczw eéplder balls) to the
A
mterconné@t”@h’cﬁ% 83y 'tﬁrbrl%lHQ fBF‘?Ie'tcEFé;%g I&g@ﬁ% {8‘_5*%3& \{vfr't% tlﬂ% éwtegrated circuitry

ocated wt each o
111 locatest &dthimgpegohookdsedi¢e.1d0, twlmﬁh@rfomnm pracessss (e.g., the

backgringl pORaFerAal (1 CPRREHAE SUACBIAEE BAGESEholih crolbfe cover

material B ARaihs In bader &X2Mhe RAEIEHY A& ﬂf@fd)bré%h?bartlculates and/or
: contam nants from contacting the mcrolens arrays

other contayoBRnisirgreordacting thetristalens asaywi kpi ece 102 aft er
the cover material 141 has been renpved via a suitable
[0033] pribigass 3( dl@trat@nﬂmtwbrhp@pqer b@::éaﬁ)ar thid tevertﬂmeteriavem has been
s been re the s a

removed gaatTglri a’glall? BEQ%Sﬁr{eaﬁj] aq thpg PEAGESS qu%eéﬁgaterial 141

has beenadbhedlie staRaaHS a4bhemzM M ﬁ@élﬁ’dd QBJaE@ﬁmo%dl‘héf the microlens
standoffs 140 abutted the tape |ayers 353,

arrays 116ed3ecasse tbadneldmtatenaéf@mm tha siandgffu$ 448 [axbutthd the tape layers

363, 354 GROIELCHROEE WBHg ool B3I 2004 GdBbaPiifaces of the
standoffs Slﬁ@ﬂ@fé‘ sotlfderacEated adh 4 mdre re’lééﬁb?&wtt Adtordingly, the standoffs

ransm ssi ve nmenber (e.g., a cover g Wi t hout
140 are reamo peqiifached toratragsmigsives memharit(egs, a@weéglassbmlthout first

requiring A% aXeR8 dgent 8- removed from the standoffs 140.

[0034] Figure 3J illustrates the transmissive element 103 attached to the standoffs
140 with attachment elements 308. The attachment elements 308 can include adhesive
layers in one embodiment. In another embodiment, the surface of each of the standoffs
140 adjacent to the transmissive element 103 can be softened or otherwise activated so
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[0034] Figure 3J illustrates the transm ssive el enent

103 attached to the standoffs 140 with attachnent
web@merssl 308. The attachnment el ements 308 canPCTIUB20d€034012

adhesi ve layers in one enbodi nent. |n another

that the FEROMaTEMI 38 et Aita o Hire2A fo Hle HBAYRIARROLEMEH03. In any

cent to the transm ssive
of thesesambedienis, aftee the stearmrmissiat ezlesenf 103 has been attached to the

. 10829- 8805- US 0504B0. 260] ,- 10-, 8/ 29/ 05t hat, t.h )
workpleoRcl 7. LS IGHICANNSGSS44 QoMo SeRAIRLBaIPPLEAT e AonRd with the scribe
at el . . ts.
sreot SSDFABETAACALTI ed it 1R Sl
t ' 2, LCI 6
[0035] 2 picfe K R tes 5 sinBuble B W16 MRS stindpiiclaq dpat carry a
singulated3fofiofl 8F they atp@riisside BIsAbAL ﬂ@Bgl!@bFfdtéét theesinddflying sensitive
om each ot her. u Killustrates a

: f 0035] F 3
structures, LiPiR Bainti 15 SIEoHAGH 6 196 Ay df P wanabs tieatod & rgmave residual
e Lat. - £t P .
mtorial 3R Rl AEEATSIE h ToEL BT R, 100 can e
completepobytattachings lethesstafifoffd tOheand e tizOicedsnbdel 05 eatig@otto shown in

. empve residual material, (e.g.,. residual scribe street
Figure 1E)AGNaTtLo 19 HanHB b F el 403 co 100 con b
conpleted by attaching | ens standoffs 104 and a device
[0036] | oRinertssturaf@meRboRBIeNt af the precessriessibad @boveoVitiheeference

: i S.Si | 03. fea ' . .
o el U YB3 g0k ARPbe i, LI 8 e e
110 while #eetimsc €10 eermbuatschda f&%hb%drl‘@poﬁd@r@l"wbg@ﬁm1oz, e.g., at the
wafer levfﬁﬂﬁ %8% g:srépéiasnefgqe;arf E\%E{lqe@t, iﬂg §2eh @g%‘ li%wlitgﬁ go a 2cklglrﬁ1ding<process
and a co@ﬁéét%? %‘ﬂﬁ@ﬁﬁ%ni"ﬁdﬁ@sﬁ??%@@ tHes8: progbsddie tH@fn%réJIﬁ;seérrays 115

ese processes can In ut ‘are. not 'limte
and unddériyihgrienditive pnagersstractures camrizz tproteatadabdynthet removable cover

mteral PSR icaR S R R56E 5 oh S L S Bl A e

microlensP&@hps g dnd UAGeBPYALLEBr&OV BT add@itSh, e st4ddoffs 140 formed by
Accor di ngl g t heseé processes can be conpleted w thout
e

the mold g@seegsfisnean he posiionediie cavenihs dak cunenimikals i1 dlg. Accordingly, a

soparto S s 5 B0l Rloq B, A REE e froson

processes Us rthat itpingglise hidte. efficient dhdathyrefares eost sfféctiiectd B&EY out the
not be \g%;pl oyed to cover these pixels. An advantage

h
processes [l theresr iy eprelties dean it the, Qieplqveha%r@@m@fantage fs that the
wafer is %%fsfe‘f'tgnﬁaﬁ(ﬂg éﬁ@rlﬁésorsﬁP%QFtto eér%ﬁﬁégﬁ?héﬁ &r@rfh%ﬁi\f?cwal dies 110.
the processes at the warer level rather than at the

Accordingly ebl esartying Audtthese qrtvesdsageai the hatfert hevelyafher number of steps
[ dl e .and | ess subje age .than are

requiring g JaANEES He9 1 16 S8 o@%dﬁé‘?c%g @é&%ﬁtpﬁa ig furn reduce the
number ogpé%%? 0 B8 SPE artlaged DriREabye S YBHng S HBRESS Sfeps.

[0037] Another advantage of using the mold process described above is that the
height of each of the standoffs 140 can be precisely controlled by controlling the
manufacture of the mold 350 and the relative spacing of the upper and lower mold
portions 351, 352 during the molding process. As a result, the location of the device lens
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requi ring handling individual dies 110 can be reduced,
which can in turn reduce the nunber of dies 110 that

wae@®7dziseged or destroyed during these processPGL/BREN6/034012
[ 0037] Anot her advant age of using the nold process

105 relatﬂfesﬁi ﬂ%eﬂuq}g% 5 & %)é 35 ddeal Si@h{@%?cﬁg§ggg&lé@%nd can ensure

tand precisely co

that radlammnt isghrieciselyt fm@um whatheunizraiéns erayo] 5. 33ﬂlsaﬁlfd>ctbb§ can also be
portions

R N A W
oloment 3085808 (RRPHP 4 ABSono oty ey et o

the surfac@Iodttheérmmnkmvenednmémto&mawtehﬁﬁoccﬁna&l slgadixwvs that are out of
: sel n ensure that radiation is
foous andpEBIER. TRECKEES b FUER oM GRBH OB Ihap LS 1131928 therefore be

reduced, Process can aI So be used to ensure that the distance
between the mcrolens array 115 and the transm ssive

R e L R -

include fdrnmgs maided stagideffe nithb0Bthmysd end nidld celeate ageatl QH§tead a layer
at, are, out of focus,and/or blurry. The effect of
of rebas%@‘éhtaesn@‘éﬁmgaﬁﬂs'nWﬁfC{'}ﬁéa?ern@n-ﬂlek saAfacakeandie apeplied to the

mold to p?@@ﬁ%hés%@éw@éﬂtﬂﬂ%r E %@R&Wﬁkﬂgln%&o%véﬂhgge of this

foregol ng processes 1S can inc
arrangemeot wetﬁakﬁmdcélmnaietﬂlewep béclleaelngfthe standbffephisrste adherlng the

vansis RGBT LELERIEENE S el . ot
processmbftﬁng%ir@ h@réb’s%\"tﬁﬂiu ?%I‘i’élh@ﬂt‘@@?@rfbﬁﬁemgt ‘l'hé‘@\l%térhl%vel or on

material . An advantage of thi arrangenent
'”d'V'dualtd'%ﬁ it can elimnate the step of cleani ng the
standoffs prior to adhering the transm ssive
[0039] elEHguras( 4)\—4(6 itihetrate amdqubtess Aatoisdgenénally tdirdlar to the process

described] RPLUET Hif Bt 51 FIben  Thmecbil R 4 Srposing) muliple
transmxss% Slarmidhis ‘(é du %n@f&sea&hogr%?]sr?tfn'eﬁ%ﬁ a“é}ﬂé@ ﬂrérlléfﬁfséi% element

process that is genera roces
that cover@é@uhﬂpl@e@eabm pwmdselsejféxrewtye manyrofghe &e@d&@n%ﬂtabove with

eoroncol RS, 4098 ULy 1RGSR S eqining wir

Figure 4A} trenwotipidose] B2 eag be gdstfonedvg=Smeid 450 hﬁvﬂg%slom}:e?rmold portion

rposes of brevit many of the steps descri bed above
452 carry(%;gt Ip\é{pép@?{géapg 4}349 ag Alpprer aneldnpertipa gkt edrrying an upper

t d I | | i he
ol tapet 8 STRELTER AR o8 Bk ol I Aigd At By aveouum
process choviee uset ctopcmrtfomm tﬁéglp@ar lmtbldlgzp%? 453y thedkentbareof the upper
I rtion carrying an
mold 451 4%he%ntﬂe Hf’ Pn ternq 355IO IOS m}ected into the n>1/oldg450 beR/veen adjacent
portions of the cover material 141, it extends into and fills the mold cutouts 456 and forms

correspondingly shaped standoffs 440. .

t0040] Figure 4B illustrates the workpiece 102 after (a) it has been removed from the
mold 450, (b) the second surface 107 has been ground, (c) the connectors 322 have been
attached, and (d) the cover material portions 141 have been removed. Each of the
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nol d tape 453. The upper nold portion 451 can incl ude
nmol d cutouts 456 and a vacuum process can be used to

W@ o0vf702788t he upper nold tape 453 to the cont ouPGT/U820061€34012
upper nold 451. Wien the nold material 355 is injected

standoffs A40 irltudey @1 folseuuoeg a4 C?éHe \Flap'raI é;%?lsersﬁén{i ﬂg transmissive

cover material 141 , it exten |nto
element thet is pesitionad adjgcemdofaniyra samgie eap@ﬁﬂnmdleﬁ Siaped
standoffs 440. [0040] Figure 4B illustrates the
[0041] woFigure@Ié: l08trafesaing @thetdub@s1bmrraeﬂ’gﬂﬁﬁls§rver@lém nt 403 has

107 h
been attgtied fote, %ﬁé@&e 4483 9nd ersheria achan Peencingilasicrom the

workplecéW@Z 4 % mo&%q%#tlﬁg%@e%a? z{c%'l‘%‘é%dbe 0% 1o the

corresporsjlaglstﬂ?sicﬁﬁsm ssing@ni rof thedaghesioe pmséég dé'séﬁ%%d &bove.
receive a corresponding transmissive el ement that is

[0042] poBigureneIh-60] dieetthitd @ athod fof rwbseﬁ?ﬁg Ctﬁ t\&Sr@%%o 102 and

0041] Figure 4Cillustrates one o
‘ Protectmgagﬂeeﬂg'amd@%@wx%|1\15 witkotdrtheas® hha leewovable aohedmiaterial 141.

Instead, th@em%’dailgg? wd@ mﬂf@@%ﬁ@@egoigag '(r‘(ce_qc1 g@sh %%a%-?—ﬂe’i Beginning

si ngula

with Figurershsarimsdd ﬁéoeiaar"racit:dé% lﬁ%ﬁéf latdo?ﬁé}gf%? ﬁngﬁ/a cavities 557 and
using any

mtermedn%t%r ) ei%&g%%g%gférm%ggguéns[mmg mcgamf@m%)&pber mold tape layer
553. Theld |;5J5é?trhéﬁjep<§}‘t|8ﬁt5|59dcd(n°6e I%Qﬁ’ GhEh %&éé%ﬁg%li \'ggf Fr{ portlon 552

protecting the mcrolens arra

that carriegs@ dﬁfy% ofelosveaabineld dams 5t erWhén 1thé wohdipidAad 02t Bepositioned
tection for the mcrol ens

S s O TP N
portions ceﬁoﬁ@@ﬁolﬁghtqﬁﬂéeﬁro%?hl htéﬁth@%r R Bg)iéc%dogﬁ (and the

nd i nternedi ate proj ectl ons or cover
upper mOlQéﬁP?ﬂ@ﬁ@F&@d?ﬁr dednkl the pesjectining $58)ecdntget th&bRderyigg microlens

amays 11908 B o) 385 el e b R 0 G gl s

and form cwtaspoagmdpianddifendsdhe wor kpi ece 102 is positioned
bet vvepgﬁ tr?gaupper nmol d portion 551 and the |ower nold

[0043] pmgur@n 585 Uudthted WheHdIPIRES | 905, %'Eh DGaREGHIELL "elier the
e

oximty wth each other untrl proj ections
workpiece (1%hqash beap gemoned drona e hw}(é55653:|gtaer5©dlmﬁratd99the workplece

102 after We%ﬁﬁérh%%ﬁe@éhgﬁ?gbﬁa B %g@ I’léd Qaéﬁ” ,qut@orlgg]f%dmo prior to

backgrindingt attebiemgod:duﬁﬁﬁbrbo andl’ blngb@tlﬁgVﬂhb' RSi ﬁé&n:@%uéé’ﬁ”ﬂo These

spondi ng standoffs 54
processes,qqnugg rme%ﬁiemv@m@’ftﬁfcﬂql’wzallw\ﬁmlﬁttartbaf fes&ibed above with

f Seewor kpi ece 102 has been renopved fromthe nold
reference @S't@bg gur\§95c illustrates the workpiece

[0044] Figures 6A-6C illustrate a process that is generally similar to that described
above with reference to Figures 5A-5C, but is configured to apply individual transmissive
elements 103 to each of the dies 110. Beginning with Figure 6A, the workpiece 102 can
be positioned in a suitable mold 650 that includes an upper mold portion 651 having mold
cutouts 656. The upper mold portion 651 is positioned adjacent to a lower mold portion
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102 after the transm ssive el enent 103 has been
attached to the standoffs 540, prior to backgrinding,
wWa@eaoaokisey connectors, and singul ati ng the nei BtHUS1006034012
di es 110. These processes can be conpleted in a manner
generally simlar to that described above with
652, wigf the enlostrateol (Ri ppuitieseBthe®hetwadd Ahe Engld compowrddSS is injected

. illustrate a process that is generally simlar t hat
ino theaadldi 650 50 B LB PhTRb RS B9 e SV R A Feolsg it o).
Accordshg®P 3k kbt FiSurde), Yhel SRAIa¥ErE 840 cd s’%@%&‘t $i&divifual transmissive
el enents 103 to each of the dies 110. "Beginning with
elemeRisi0B doeach ohthevimager diesel 1002 can be positioned in a
sui table nmold 650 that includes an upper nold portion
651 having nold cutouts 656. The upper nold portion
[0045§ BheifsateDf bindoekhont FFakdoré iy provekestirbetitRdnboanwith
0829- 8805- USO000/ SL050450. 260] - 13- 8/29/05652, with
referepepetodiigares a0 i52has dhayt Gop ircduderfomel ddbatis shaped fpiinctprocesses

red FOTRAMLRT boul SELEol et TRAER0 Sty
advan(dgie @i s GiftangeAeabis dhat ¢ oan rédics Hewmniber b process 6€ps hesociated
.. standoffs 64? can support individual transm ssive
with fgraing thestes9ior each of the imager dies 110. [0045]
One feature of enbodi nents of the foregoi ng processes
descri bed above with reference to Figures 5A-6C is
[0046] Fadm theefpragaimg, itovillde agpreciatbdithettspéctic brapedimentspf thesipyention

reve BAEER080 REE 7oLt 3 8007 P LPERloc Ronsmay be
made IR0 @SPatRy ffdth theAhVHHiGRNEBE exdatnplld) abpdcts dFdlile IOEMA described
the nunber of process steps associated with formng

in thetchatest efippotidudar epodapents way bheombined of elininptedip pthepe
ppreciat t | fi Hodi ] ey
oo SR 340 e s SRRl A 1
inventibh Wgfert@bh described it thatomerttiof tisosaeaibbdiatntsp other@nibdments may
made wi thout deviating fromthe invention. For

also eghibifspeh adyeptagess apd Detll qrpRAdiRPRRneRdIceIsEAlY ehibifguch
advariffte S b1l RS LUDAEE EERRENIRD Parfl OO FRLAGRd Gith some of
the prachsaest degartbedsbovs @@ dheidrmatien vhiha imtatsoninare sirectws)tane
i nyenti on have been described in the context af th
descrip] ierish fetal & AET RSP0 RENTLions goSianed e i asrignce R present
appli@H¥AN trﬁ&%%pﬁmoﬁmncﬁidh BSOS ¥RASSNBEEHOSBLES $iddd diyFebruary
exhi bit such advantages to fall within the scope

of
10, 200%eanidiy.8 nd pplicative Noo i 5/21 B8T TitAtoraeys Dotlket d9. WE29.830aFS) filed

of the e s.described aboye he f. '
on seferithE1 PHPET RIRRCORRE b B OB Lo sn el b Glternce.
Accoﬂﬁ@glﬁ,fthéi ivahtior i not hikiteP &a@dbing BAhe hFRhilehslamssi gned

to the assignee of the present
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application. These applications include U S.
Application No. 11/056,21 1, filed on February 10,
wQo@3/0zms81 U. S. Application No. 11/217,877 (AttPCTEF2006/034012

Docket No. 10829.8806US) filed on Septenber 1, 2005,

both of which are incorqs&g@@g herein in their

entireties by reference. dingly, the invention is

not Iimted except as by the appended cl ai ns.

[ 10829- 8805- USO000/ SL050450. 260] -14- 8/ 29/ 05CLAI M5
I/We clailWe claim 1d] 1. A nmethod for manufacturing a

plurality of mcroelectronic inmaging units, .

conpri sing: providing an i mger workpi ece having

ol . Lo .
o BB SRR B O B AR BB E Gl dng uns,
comprisingavi ng an i mage sensor and a correspondi ng | ens device

positigned proxi mate to the inmage sensor; positioning

st B‘Eﬂfﬂfﬁ'?% %]”&Qﬂﬁftw?'ikpﬁ?é%w 3@0?!@@%@9@ EENSE q@ﬁag@nﬁgured
sensor g ' ia j :
o kpi eLonooteRf EnBRIFISErSfldrer Redutici fantel e npdBeheor dies
to the havikgiatdémage|smsor @ndxa reresponding lehandmfid¢es positioned
so that _the |ens .devices are Ipositi oned between the

i mge sBiYPE eatﬁ&ﬂ?ﬁ'@aﬁ? SFBEY one transni ssive

el go@fidning teamdoffLaghcoMottha sl d&vivés /hBERRE iM8hE Sensor dies
transm ssive over at |east part of the target

f r equenadig eenipsieditideacipathar viaghe imapaayorigdessr di es

fr . IThe.net hod laiml erein
oAt 8 "Phsto o8 SEnsTREHE TS0eBt e dbS: HoMiieE "at teast
at t achi p@ximtel B ahér SBAIOES is¢e tiedtetNsnanvideliceaClre positioned
transm ssive el ement positioned adjacent to a o

cor r espeeiesy thadfedessanspraierd the gt least pre trasntamaigsiye element,
claim [ [ I r 1:SS|

ol eronit En) B8 Bhe eftiale ERRIon Wik AHIRENGEY Buer at least
el ement pard st tHeotzegeitireduenny nargesa@idgy to nul tiple

i mage sensqr dies. [c4] 4. The nethod of claim1l
WhREREr ARG e, e eSOk AU T SROPUBEE. o sposi ng
portions of a renovable cover material adjacent to the

| ens devi ces;
[c2] 2. The method of claim 1 wherein attaching at least one transmissive

element includes attaching multiple transmissive elements with each transmissive element
positioned adjacent to a corresponding image sensor die.

[c3] 3. The method of claim 1 wherein attaching at least one transmissive
element includes attaching a single transmissive element positioned to transmit energy to
multiple image sensor dies. '

[c4] 4, The method of claim 1 wherein positioning standoffs includes:
disposing portions of a removable cover material adjacent to the lens devices;
positioning the imager workpiece in a mold; and
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posi tioning the imager workpiece in a nold; and [
10829- 880B- USODQ0D/ SL050450. 2Q0] - 15 - 8/29/05f orm ng
wo b@7ermedof f s by introducing a fl owabl e . nol dPEEUS2006034012

into the nold and into regi ons between the portions of

co ARteR et cl.ai '

¢ noCig e Senas2 by niPGaE e Foable i tatabgP b the moid

second sadfiniverebamisrsetyesnr tia byrtioppaficoeet imatdrdlst

surface, and wherein the i mage sensors are positioned

proximate to the first surface, and wherein the nethod

fuit her [ : mvi WM : .
1 1B ace 0P TR O LR, MnSRIF S imab AERRSE Rikiydes a first
surface avid & fsecondgearfacefaging geneeally oppuosite nige tinst uofdcepaadaiherein the

cover rrateriﬁ';ll(I) after .renovin terial fromthe second

image sehjorsare peyfionsd PReXiainde the WehsHiTacenang wherein the method

further cd¥fpriddsOni ng standoffs includes: positioning the imager
wor kpi ece in a nold, with cover portions of the nold
poggmpuingdnatgjriat rom the sduendeswsfatevafdhe;imagdr fvorkpiege to reduce

the standoffs by jntr.oducing a.flowable nold materi al

into t h@qﬁﬁi(ae%%@! ﬁhﬁtlgle\gélj?”gﬁléo'%“eq;\ﬁ@gn the cover
IOOFémﬁﬂﬁ%(}fhet RertMsd of Wavbe rAhteriapeiter &@hidvid NHaterial from the
contact between the nold material and the | ens devi ces

wi th t heee@gesunfane.i ons of the mold. [c7] 7. The
met hod of claim 1 wherein the inmager.- workpi ece
includes a first surface and a second surface facing

[c6] opposi t Thé masthbh@fidimt1 aHefas postibhifgtendsORcludes:
sensors positioned proximate to the first surface, and

wheegtianing dhedmager wprkpiece dong melds With| epiengpagtions of the mold

remov; npolole afBpeh S ER R RS A o the oo
I nfgeingvthi stamifishby entidduchay er flomalsiei dbld faterial into the mold

positioned, adjacent to the | ens devices; renovi ng t he
cover ndf@iqigiregiong batygenithg comer aertiopg£f thadnold, while at least

transm '%%it%gitng:r(?jﬁé& BAWkBR MO iRl ShsteREl Shd 1R Hs Wevices with

the cover
the cover portions of the mold.

[c7] 7. The method of claim 1 wherein the imager workpiece includes a first
surface and a second surface facing opposite from the first surface, with the image
sensors positioned proximate to the first surface, and Wherein the method further
comprises:

placing a removable cover material adjacent to the lens devices;

removing material from the second surface of thé imager workpiece while the

cover material is positioned adjacent to the lens devices;
removing the cover material; and
attaching the at least one transmissive element to the workpiece after

removing the cover material.
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[ 10829-8805- USCOOQD SL050450. 260] - 16- 8/29/05[c8] 8.
The nmethod of claim7, further conprising: formng a
whbkiongd21881 e i n t he workpi ece extendi ng from t heCT/USRD6/034012
surface of the workpi ece partway to the second surface
8 of gt he | ; i ve material in
fe81 t hg bl i méﬁ?@?a cffg}(l:atﬁ'?pﬁgpﬁhé%gﬁg ﬁ%gbt he conducti ve

matferminly & dlindenadé in Hiee |wmg;meserwtﬁr8img @ony ithe first surface of the
material frqgmthe sec surface %H'F the wor kpij ece to
expose WHQ‘Q!%%IB@?W@E ee?‘?%ﬂnd qce qftiae warkpiece;

g%@béi'np'ascm&l‘vg%&eﬂgl iA4R8HIiR@ hble | ens devi ces;
an in

oup a conductive connector el'enent to the
exglmmi:adip nduphng/’émemmmuma% mtdamlttb enemf¢he imabge sehsors;
0si.tione

TRV ihG Tafer Bl S Tharsdcant siEve! i, worksiaug 78 expose the

i ncl udego Rl FRNE! MdteRial WA ﬁﬁé %bvéfahﬁférﬁil lf[ﬁ‘) ]Ef?l%ned_l%%acent to
i mager workpi ece using a masking process. | do

rret hod Wt lenaideviceghandi n t he i mage sensors include at

d .
s+ SoURBCa RRDRUELE FRtndisping o8 J6& RiBrPET condudfb materia
t he dar Whﬂé‘tﬁ@@évéﬁrﬁ@ﬂema[ |§'pd5|tibhed'|§b?ad@ﬂ T@%é’l@n@'o@v‘iﬁes

1, further conprising: formng a blind hole in
vvorkpl ece extending froma first surface of the

on USBDL SRR KR PR A REFpbahTe s dsposin

a photoreblsrt nehtbraleon tedniages aldripiees!nbingt iaekingnstueéds/e
material to one of the inage sensors; and renovi ng

material fromthe second surface of the wor kpi ece to

[c10] exXpyse TI’?@ n’f&ﬂ%‘ﬁf cYaq‘TmPt\Aﬂ{éfrgfn thLﬁ & tlsfe nsAgéTﬁgﬂ.que ép [east one

manufacturing a plura m croe
dark curreml pnxel ead‘pﬂh@ehgpo@tloMngls’ﬂ@mjﬁs imelyeles pusitiniwethe standoffs to
nmul ti pl e i mage sensor dies, the inage sensor
covertheai,aé}gc HENRY g'mage sensors configured to detect energy
over a | 10829 8805- USOOOO SL050450. 260] - 17-
8/ 29/ 05t arget frequency range, and correspondi ng | ens
[c11] dein.cesTlpo sidthod efl claim M, fetlertcomrisingrage sensors;

forming a blind hole in the workpiece extending from a first surface of the
workpiece partway to a second surface of thé workpiece;

disposing a conductive material in the blind hole;

electrically coupling the conductive material to one of the image sensors; and

removing material from the second surface of the workpiece to expose the
conductive material.

[c12] 12. A method for manufacturing a plurality of microelectronic imaging
units, comprising:

providing an imager workpiece having multiple image sensor dies, the image

sensor dies having image sensors configured to detect energy over a
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positioning the i mager workpiece in a nold, with cover
portions of the nold shielding the | ens devices;

wo eoomoergsst andof f s by i ntroduci ng a fl owabl e npCTIUS2006/034012
material into the nold and into regions between the
cover p | NRGE S €davi s
connect gé ?gmzeé%\%h ?hltéalﬁ%el a thgaﬁ%§g QCHQgrIﬁglﬁe%%\’/m%%cposmoned
whi | e aprdxmate toebhermmgera@nsom;act bet ween the nol d
mat erj.al, and the | ens deyices with the cover portion
of pPﬁ'Qoﬂ'Bgd%eaWa&qﬁivﬁﬁr iegenif @ Meldn ¥ithseovaS &P@ﬁ%tof the mold
adj acenghﬁ%ﬁ@%ékﬁg%@k@ sSo that the lens devices are
positione ween the corresponding i mage sensors and
t héoraiing Istandadissby mrochJMQHEﬁmWablbemeldnmadaenal into the mold and
transms |veeeg§m Jb transm ssive oyer, at | east

part of I#ESYIGRY BrhsyeF RRgione &t e RETisRe dies are

i mge sghsMEctel 28 édc%%tﬁ@? WigPteimadér whribfece! hd while at least
nmet hod of claim 12 wherein separatihg the i mage sensor

di es fr teateciing cantact beweedébesmtpldrl‘aaiam@l pod tthe lensoflevices with
etransmsw t wwth a first portion of

:EZ 2: Eg] e Qvﬁéﬁgm%éetﬁglnﬁam bei ng attached to a

f i aE4ciRG $OEInGicctraRsmsRRCSIBFhMR Hdjfien®to the skt so that the
transm ssive el enment being attached to a second sensor

di e. [clesp devicepharenpesitienast betwgan the camespsindinchisnage sensors

i mager ' S il face an d
sur face vade Sk ofatiisfs sbdent ber gl dafp B eloment
and \NhEbean ttamenissige osensideastasart phihiet taryet draguexcydge; and
to the t surface, ang erein thﬁ met hod further
coRpRa’e %9 RENAGR) SeRs e TPMPAGHNgEcond surface of
the i mager workpi ece to reduce a thickness of the
I mager wor kpiece after attaching the single
[c13] t r &8s m The neethbd wf wiaimntl vberein seppratiayithg |mhged§easor dies from

sach othgh, SrUTHST, SEPATASIGHGORKES: Sabis SN, FRERESHE RGieat with a first
" portion oFV'tﬁé‘ SR8 trdMrhisene Sknidif H@hﬁ AbichbEi R9at it | S%E§or die and a

devi ces i ncludes positioning the workpiece. and

second parsion afdhasingte trensmissivet ¢lemesib beingtattachagdolassanond sensor die.
renovably attached to the cover portions of the nold
contacts the |l ens devices. |

[c14] 10&29 8BRS ThEIREYE ARV 42 OwRERHin thd fnadérRbAicdbinchkRies a first

he method of claim 12 wherein the i mage sensors
surface andca sereonst suréaca faging ganarally opeasitgtheefirst sitfaceand wherein the

|mage se}ug{m@ 21 ‘Cbto%ﬂ%%edspllo@(%gt%e?o ke ifﬁétogtilr?gcet, haendS W%qgfnf the method

further comprises removing material from the second surface of the imager workpiece to
reduce a thickness of the imager workpiece after attaching the single transmissive
element and before separating the dies from each other.

[c15] 15.  The method of claim 12 wherein positioning the imager workpiece in a
mold with cover portions of the mold shielding the lens 'devic,e‘s.jljclu'des positioning the
workpiece and the mold relative to each other so that a tape layer rerhovably attached to
the cover portions of the mold contacts the lens devices.
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cover the dark current pixel. [ci7] 17. The nethod of
claim 12, further conprising: renoving the workpiece

wo e@wmoz1sel nol d; and attachi ng the single transPeBER2006/034012
el ement without renoving nold rel ease material from

16 t hggst amgef ; i en-tde i i
o red e e dran] 12 TN 6 IHRREREREE Belude tJoast one
dark currgnt fixld anfdcwbereis . formingt $taddoibs imelndés plogitionthgathe  standoffs to

[ i croelectronic imging units,
CowaWheg%#%?#g%%%gﬁfpgviding an i mager workpi ece having
mul tiple i mage sensor dies, the i mage sensor dies

havi ng i mage sensors configured to detect energy over -
[c17] a fl&r getlhermeeihodof claimgt?, dadhercorappsingi ng | ens

o tarfTng ¥o Work oS B MR BalLahle clammnt to the -
woaktaciing e tlate tt%s!nﬁ@éiyé‘eéﬂ'leaﬁ%%t G\K/@hcﬁﬁshérbﬁ\gﬁgt mold release

bet ween the carrespondi ng i mrage sensors an
| east oR@terial ik dhe standiofadretwani itee tie theagerkpisteois removed

di es ar t h other via the.i r
wor kpi egrééfwgﬁéﬁﬂﬁgg@eagﬁgsws%@ﬁng&% '%gga&ﬁd-bei ng
transm ssive over at |east part of the target
frequency range; and separating the inmage sensor dies
[c18] f r ttn et ANeihRE forMmanufagtuding arjurality oft micraslectiomic imaging units,
ComprisinEl;r ansm ssive element, [ci9] 19. The nmethod of claim
8, further conprising- positioning standoffs adjacent

t cprokiielingean idmge ewrkpiete Having MRMHIS ARBGE sEhesr alR, the image
connected to eacg ot her via the inmager workpi ece, an

wher ei ﬁe&@spéﬂ‘ﬁr% 2YPY|IBRge PBAS grsfigwedvie detestanergy over a
the wordpiCebichdd¢sndd tﬁ@'d@@%ﬁ?g@ﬁp{: E?g‘]sst E%T‘}%‘?ﬁ opositioned

transm ssive elenent to t he stan
met hod pybxiohaie o ite ithageesenguos; ti oni ng. st andof f s

P50 <R R Y SR0ie e tat n s
et S b LR e R ARl o
by i nt tBa@tilerptone bangmissivel elemenémihile thatimageesersiod dies are
connected to each other via the imager workpiece, the at least one
transmissive element being transmissive over at least part of the target
frequency range; and
separating the image sensor dies from each other after attaching the at least

one transmissive element.

[c19] 19.  The method of claim 18, further comprising positioning standoffs
adjacent to the lens devices while the image sensor diesﬁare connected to each other via
the imager workpiece, and wherein attaching at least one transmissive element to the
workpiece includes attaching the at least one transmissive element to the standoffs.

[c20] 20.  The method of claim 19 wherein positioning standoffs includes:
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and into regions between the portions of cover

material. . [C21] 2 1. The nethod of claim 19 wherein
w@emi7H2ms8i ng standoffs includes: positioning tPE/UIRNGE034012

morkpiece in a nmld, with cover portions of the nold

PORbRE AL AT B b abie 0% B Bt e Bl dovices
Inb@smbﬁmguhd lrﬁage#wbﬁkplieﬁﬁl iARSMRRY; RN the cover
portions O Id, while at |east restricti I ng

cofareding ﬁb@ \ﬁé%ﬂdqff’ﬁeb)'rdmfdodml@ iaaflowabler meld @nﬁeaew&@éhe mold

Vrre: Eogthacl ai ﬁgﬁgg\;@%er e&&ﬂ{%h[? h%&f g&&%lergéferlgle.

transm ssive el enment includes attachi ng multiple
transm ssive elenents with each transm ssive el enent

[c21] pogu ti ohbe reipad eficlaim 1) wberals periiphiggi standoftuinstudes:
0 Banlfiab F8 mERer TAMBReR ned 3" BB heriqnsf the ol

attachl positionedgtiaceniosthe $eny éedtesieimd positioned to
transmt energy to nultiple inmge sensor dies

24T0TRG (ke 1IS&ANdAsschwiniadlicie cellowalle mﬁ@b@?ater[lal into the mold
wor kpi eggq |ﬁ{8|r’é§%?lsaoétwé§ﬁ the c%@&repéﬁi%ng oF368Mold, while at least

surface facing Opposite fromt rst surface, wth
t he i mapstictingaantacdddativear dhemoold maateriabandtiéhé isrst devices with

surface, and wheregin e nethod further conprises:
pl aci ngth® ‘?cl%/ﬁﬁpﬁﬂloé“g&f{} Qeri al adjacent to the

| ens devices; renoving material fromthe second
surface of the i mger workpi ece while the cover
[c22] me22r i alhé imeihoidt ofonladna‘b& adrereint ettadcéng eatsledsh/onestransmlsswe
and at

etement iFG3¢S Bflabiifa f8iiftil B Ein B8tk A Bigh Baodiimsare element

posmonedl Qﬂ}é‘ébﬂgtdé]%oﬁrég ndIRé fhadé sehsor die.
0829- 8805- US SL05045 260] -20- 8/ 29/ 05[ c25] 25.

A met hod for manufacturing a pl urality “of

2 kot elde aorRg & crldstE ibrefaleuihag BeR pirttimissive
element ihcludes ettbchingr¥ingketrafshrsiet eléhﬁlﬁ\'ﬂ PBSiohad 86 tranBfhiténergy to

| east one correspondi ng
multiple image sensor dies.

[c24] 24.  The method of claim 18 wherein the imager workpiece includes a first
surface and a second surface facing opposite from the first surface, with the image
sensors positioned proximate to the first surface, and wherein the method further
comprises: 4 : . ’
placing a removable cover material adjacent to the lens devices;
removing material from the second surface of the imager workpiece while the
cover material is positioned adjacent to the”lens devices;
removing the cover material; and A
attaching the at least one transmissive element to the wbrkpiece after

removing the cover material.
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| ens device positioned proxinmate to the i mage sensor;
posi ti oning standoffs adjacent to the | ens device; and
wWa@eaoaokisey at | east one transni ssive el enent tRCT/H82006/034012
standoffs without renmoving a nold rel ease materi al
ofr th C . .
e2s] 981 nﬁ‘p@tg Oﬁo{rﬁw&a&s@g%nﬁg Q Q%Fﬂﬂ%r% c!t E‘Bi?r?agmg units,
comprisirgeVvi ce i ncl udes pl aci ng the wor kpl ece in a m)l d and

in ectln a nold mterjal into the.mold to formthe

st AFRYIng @ W@ﬂmle%%aw\e FHdeasiaene imagaisenser \ﬁﬁ@ﬁl@ﬂﬁd to detect
positio

el udeéh%%ﬁ?%*ﬁé’%@sf‘ﬂéﬁﬁ% Féhdlel aric 8018t bfg porresponding
shiel d tdms destite pkamﬂmed pioawhatg tblike Wmnngpisenson;, n a

nol d,

[ to the nold to form
T hBSstianEa gy aatertdadie Bosi g iag: Machon: act
beéﬂ@anngmlé@t%d@ﬁéﬁérﬁﬂssﬁa%n M%nt&nﬁmﬁ e fdiviithdu? femoving

cover erial, and renovin e removabl e cover
mat eri af. mcpldzeuease maﬂaeahfeQmGUe stargladism 25 wherein
posi tioning standoffs adjacent to the | ens device
i ncl udes placing the workpiece in a nold and injecting

[c26] a pel d TREehbod Gft Balh @5 WheErdi® rfo@(tf@nmbesfér@?oﬂ‘@fefcﬁa%ent to the
whil e shielding the I ens devices fromcontact wth'the

lens devieminglutaseplaaingihe waskpieceirsa afoldrandhivjetting ceeiol@ matattial into the
ai m 25 wherein positioning.standoffs

net hod_.of ¢
mold to foffy &@eﬁ? @"¥'he 1 ens device includes placing the

wor kpi ece in a nold having a renovable nold tape
attached to surfaces of the nold, and injecting a nold

[c27] me2ér i al he meethpre ofslaimaed adereint positiening standsits adjaeent to the

lens dev@%@ﬁ@b@g%%&ﬁg@fﬁ B%ﬁé@)l%ﬁﬂver ﬂaterlg} E@) /s&elld ég;&]lens device,

placing tife rwmrkp@eé o B KiploR; einjecting ra Smdjllg rrfatémﬁlshtdittﬁe f‘rﬂmdntb form the
pl e i mage sensor dies, nmage sensor

standoffs wﬂvﬁeh@t 'ﬁﬁﬁb@e%r&ﬁ@@rgorﬁ@ﬁfbajwea the roldamatesie .aggi Bedens device
" with the cgvé%%?érld‘l rzﬁﬁ@éﬁ%vnﬁ?ﬂ?@re?ﬂ&a@g tﬁ§@rﬁﬂg{é}%l.l ens

i ces posi OX1 mat e e i nmage sensors; and
at | east one transm ssi ve el enent attached to the

[ so that the | ens devices ar
[c28] p% ‘ti ohd®l r&%‘?‘@ﬁéﬂc Glaign 85%@&%@Pﬁ@onwgggagéﬁﬁ%@%ﬁwt fo the
lens devr%é“n@ciﬂrdgrsls mé(‘élgg’[‘ﬁe WoRKIIEES H & Fndil @FBNhjectifg afholPAsterial into the
mold to form the standoffs, while shielding the lens devices from contact with the mold

material with portions of the mold.

[c29] 29. The method of claim 25 wherein positioning standoffs adjacent to the
lens device includes placing the workpiece in a mold having a removable mold tape
attached to surfaces of the mold, and injecting a mold material into the mold adjacent to

the removable mold tape to form the standoffs.
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[ 1 SSi t of the
el enent being transm ssive over at |east part
target frequency range. [c3i] 3 1. The workpiece of
web@/e881 further conprising standoffs positiPCEUS2006/034012
adj acent to the | ens devices, and wherein the at | east

s ' dof f s.
30 oneut r aRsNiTRRleY YorkEBd tednspritlit@ched to the stan
. c32] ,32. The vvorkpriﬂece ofrﬁ%l aim3 1 wherein the

[stﬁ Bstraten naving rmeliipter mmﬁs}emiqricﬁ?aztlhf:! igvag@@lgemmrg?iﬁs having
e | mad@d€ $Eheds a8, GGl arierduraves a Reraet requency

pi xel , an@e\/\/aﬁdeb@rr@épdrm‘? e qviddae gﬁgﬁ‘ipﬁgfizgﬁxﬁ‘gﬂt‘e to the

ositioned t o cover the dark current pixe
'FI)'he wor IKACIEHOrg| &1dn 30 wherein the at | east one

cQi i.ncl | tiple.transm ssive
e e G IR DR SRe d GPb E oducs so that e
adj acerlens dexicesraregaititineg bé@é@n&ﬁ@ﬁﬁfrré@gt%nfi@giﬂa&eesensors

kpi of claim 30 wherein the I eds e
? ?énl&eﬁ{;@p%ﬁéﬁgrﬁnq transraissiva elemgnt the at tasst shedransmissive

i oo 19080} bRRRE AR e by IR perbEr g itk requency

range.

[c31] 31. The workpiece of claim 30, further comprising standoffs positioned
adjacent to the lens devices, and wherein the at least one transmissive element is
attached to the standoffs. 4

[c32] 32.  The workpiece of claim 31 wherein the standoffs are formed from an
initially flowable mold material.

[c33] 33.  The workpiece of claim 31 wherein the image sensors include at least
one dark current pixel, and wherein at least one of the standoffs is positioned to cover the
dark current pixel.

[c34] 34.  The workpiece of claim 30 wherein the at least one transmissive~
element includes multiple transmissive elements with each transmissive element
positioned adjacent to a corresponding image sensor die.

[c35] 35.  The workpiece of claim 30 wherein the at Ieast one transmissive
element includes a single transmissive element positioned adjacent to multiple image
sensor dies. '
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