; e3e~T{4" 6TT?§%®§§%:§?§A%3£L 3053- 3 PACKAGED M CRCELECTRONI C DEVI CES
AND METHODS CTRONI C DEVI CES TECHNI CAL FI ELD The
presemt invention is rgls o packaged m croel ectroni c devi ces and

met hods of packagi ng n@@@&@@ﬁﬂllﬂm@m c devices, In particular, the present
invention relates tv p oel ectroni c devices that include imge
sensor files. BACKGROUND M@tavel ectroni c devi ces generally have a die

(i.e., achip) that incltudes integrated circuitry having a high density of
very small conponents. In a typical process, a |large nunber of dies are

manuf act ur ed EPAGKAGEY KMICROELEST] ' be
repeated at various stages (e. QQ?H%@W%éé%@M*{jﬁgﬁ’ﬁéﬁ‘m@gﬁé
chemical vapor deposition, pladMi€ROFEIECTROMNECDRWICES! ating, planari zi ng,
etching, etc.). The dies typically include an array of very small bond- pads

electrically coupled" to the integrated circuitry. The bond-pads are the
external electrical contacts on the die throunh whi ch the supply voltage,

signal s) et a,T@cﬁNng[lF[%E[; ed to and frowmumﬁ, mmmm, ted circuitry. The

dies are then separated Trom one anot her | at ed) by backgri ndi ng
and cutting the wafer. After the wafer has beemsosingul ated, the individual
dies are typicall Jhewreﬁqgteﬂvertt@ndwpla&d tee packadedd anlsroelectrohiey gevicesr &gy Of
el ectrical ~t hRa! easi L y.coupl ed to the various power
supply i nes,rﬁéﬁggil éfl ﬁ%ﬁﬂ@ﬁ%ﬁ%{qm%e VIR | ndi \PPHI%'F% & PEiSepk
packaged by dihentionoeldtss toopakaged ifierdefuitroniddevivesithat iﬁbmdbqﬂ%gbaéﬁis&f

pi ns, baII-pgﬂl€ or other types of electrical termnals, and théen

encapsul atin $1e die to protect it fromenvironnmental factors (e_g.,

noi sture) -1 r particulates, static electricity, and physical inpact).
For exanpl e, BACKBRO4UNDi cati on, the bond-pads can be electrically
connected to contacts on an interposer substrate that has an array of

bal | - pads. The di ﬁﬂi%g ﬂr tci on of the J n}‘er oser substrate are then
encapsul ated with a ¢ (?gﬂg §. deMcEs 9mrally 5&%& dier &gy @ Shipdcibgl dapludes
mi cr oel ect r ointegrited ciecuitnp having aﬂﬁlgﬁﬂén@ﬁ?Wv&&%éﬁﬁ%ﬁé%i}é?ﬁsﬁmqg@%ﬁ in

a very limted space. For exanple, the space availa Nenor.y vices,

processors, HI2G5Ssy8 largRusbes of gias: el manufeeiuted-onmasingle wafer aslhg endriyni t ed
in cell phon t ny ot her pyoducgts, As such,
there is a sgﬂﬁﬁgaﬁ?ﬁ?gg‘{%aﬁ%‘glﬁw Ee%%?&eg{]gbgg?%@ ﬁ%@ﬁﬁ‘ - ‘implanting,
m croel ect r ofppinge photalithodraphy, shemivat vapor deposition tpkidnid 'vapbr (deBosition,
m croel ect romaglngev'ag‘gr.o.n a "%;1] nted circuit board. Reducing the size of the
mi cr oel ect r R dePIAENFBIGPENINGy BiC-h e Hes diesi typicgli insludenae array of very
m cr ol ect 1 osmall denaeRiscABariallh eI T hARFERA eyl oFnb inddd
ge sensor di'e

| arger ball - arra%%hand thus | arger footprints. 1nma

prese?':1 ?ddlg{ql) e ?lm%téﬁﬁ_m thegde dbrough Vd"iitftsthmsuppig vaﬂaﬁ;t! ve

area that is Y ] Ln.packagi ng, is

i mpor tant tos%ge'ggggdn'dgrgr%? ect %%gérggta%derﬁéé%%%ﬂﬁﬁé&?r%ﬁ@'n tlj@% H%soqre

% i st ert : ng tiensepacated pm o@nqaﬂnerqﬁ.ﬁe simumed)?:mgiiMingw&mmg the
ically, e age aci e die in a recess

of "a cer ai oot aeE VR ettt pRER Adiletet, o indieieldesein niever

the active dipaskagedidomeupleaht boneadse @ krEe0aray ol aebti@al forkairRils idtY

drawn to re ir fromthe gap befween the image sensor die and the gl ass
wi ndow. An FEr:ée/rng dﬂ%rec%ﬁ?"YﬁBH&BB to e vasaus Rewer FdpRiv linet sigeal lines, andge

sensor di e agreuhldings.ass wi ndow. One .drawback of packagi ng i nage sensor
di es in accordance w this method is the difficulty of renoving dust,

ith
moi sture, and ot H¥} w@%@l@h%ﬁ@% berpackaged by elaniticatiy coupling the Sontpadw and
the i i k ' ] di,
ol ativey i e Sedo dritys MR, Baikpadsl B GAEE ipe S cicciical tetminate, andr
ot her. ext er rthen eacapsulatingrthe dlecto prsfies itdfons eArortEt &b}gﬁ_gppﬁ&&ﬁ& to
Irec

address the foregoing drawbacks is to attach a w ndow to an I mage
sensor die with a wi ndow support; such as an epoxy. -2 T
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In this approach a top portion of the windowis machined to create a step
to recei ve nold conpound. The inmage sensor die is also attached to a die
‘att ach pad) and the bond-pads on the image sensor die are electrically
coupled to l.eads that are positioned proximate to the ends of the inmage
sensor die. The imge sensor die, the die attach pad, and the step in the

w ndow are en d a s er al wbacks. For
exanpl e, the E Ilée}éﬁogtsal_ﬁo@eetﬁp @!@ Bgl gﬁl\#j‘ﬁ ?@2 ﬁeat %fvvz?ifamp%m héNEnage
sensor die beappbmtiohe theabimdepaelspcm tbe)@@bt | GgrrRcled tdeoRtkites n Bhe
package. I\/breo t he Ek nas a h| rof| e because the | eads project
outwardly awal’ ?W(?ﬁ? ‘élg)%é’« &lj‘é a‘t@ﬂtﬁf téa"'ﬁ@ﬂ? rﬂ%d@@ﬂ%ammgf
effectively aq-hg,r@sgpsﬁggﬁ-agy ﬁe%éﬁéwlatﬁ%tﬁ%&gs{%ﬂ%ds asepar ation can

occur. In addition, machining the s not her procedure
and expense to t heElmtraanmmduMg requices packigeBFmickoa(Edtromic b vitesT tdEhBIRAMHNGS

Figures 1-4 i t s .. stages | n, a nethod of packaging a
rnl croel ect ro%&h8® Iﬁgh% Q@c r%@@eﬂhw NEYimisg fRace d?ort%mnh,etheu on.
Figure 1 |'s aspatsmavaifabld Ofch- TRathoiyN aeviesie ‘fzh?dﬁs?érst his € Io@{HrC

Pl o1
devi ce after a wi ndow has been attached to an'l senso I gur e 2is
a schematic cFMQe?étfﬂﬂlén@ﬂ’mmﬂ?@tﬁ/ll%vﬁuﬁe tlimited] irr @ell ephams; @ml pertaileer

attaching a p spr_di e, 3.8
schematic cr ots:gﬁl e%ﬁlona Hnglwéméfgi&g#%a%glsg‘g@plﬁswaﬁ%s ﬁ\ﬁ @'Fan
the m ?roﬁl ectheodllellglﬁemﬂ the: pgakyged m]!dreele?ﬁaﬂ_CWVidé lﬁﬁ@StflsSQQ’faf@%:r%é'di‘e
el I's. i gr o TEORENE 8 i PR devlon ohaiPribtasbtmultpasyd. Roducing he
ni croel ectr onsuzedew e Imicrereirdaiec devckh igngifial 98&1%”‘?1% Oéeﬁfé}ﬁ-.ance

I nventi on. !%'F"ﬂ@'? I's a schematic cross-sectional side vie

m croel ectron elsenic (dexices rgenseallyhave mare bondgader whichorsistlidn lafgerhe
1 nvent ion. Fi Bél-griaai'r% gaﬁgi}ﬁgq%rggrgomssect i onal side view of a
nce

m croel ectronic device 1 n accor ‘yet anot her enbodi nent of the
invention. -3 1 Imagersensor diea presantwmdditionabpackagirigi problents, dinages semor a

Mvent i on.  DEAR IPRUBE dr@iP PR IR, B, (rooRnsive 1§ SieamAgnERS enaiBiohn 1o
directed towapatkagirgitds impaiiape teove? Hrd oK i a&ﬂerﬂ?éé‘moﬁf olﬁﬁﬁ]&ﬁﬁg”

m croel ectronl c: devi ce Many specific details of several enbodi nments
descri bed bel Sigioriing d?aéﬁﬂﬂff"Pfd%'é@kag‘lﬁﬂQ*ﬁ%fmgéeﬂﬂﬂdlaiw@evam&aWaGMng

| mage sensor Ol of h ients.
The pr osent i e, sonddrbds Sadalged " ol Té U R £ sofilR "o B etz

m cr oel ect r orsubstrate and aftacling anglas® wirduwte tHe siibstrasoverhtbaaaddive cirda nar y
skil | In the e under st and t hat e.invention may haye

addi tional n'i%h‘e\r(xgh[lll geaii Eﬁfga‘ﬁle'ﬂl W@H‘E\%My Seavi P{c’é’& a5 fremm fbe
several of t gapdbeisiden tHeimagdeshsoeldyandie grRBS Windthv, t AR ihalY 8a5IcAR thén .
directed to ckrg%‘gﬁgg\ 'gel ectronic deV| ces. I n one enbodi nent, a packaged

mi croel ectro e AP betweerdl '§'@S§0$3"@Pédt$aﬂm¢lg§h% glagsswindowe

with a bond- Atk B’Eé?“‘ |

opposi te: therr?ﬁ?gt si de. df%a evgl)rg%é urt efﬁ?e%éﬂﬁa&ggrﬁg WI %ﬂgt'ﬁ%ﬁ@df'sr t
side of the ithadlffisults 6f remevieg dlust, | reistureuane vther cdntaminantsdfreimdtheogap he

| mage sensor rans and positioned ver
thegact ive ar%é‘so? pﬁ %Qn%%dg@nsn?&hgt@%?ﬁgnfg% E ué“"é@f?’ C Céaa

to thebPond dmdgerserisor diasgm-esmtamlyoblﬂky“atnd éeuarad g T@,a?salm@redgpé@gnaat
renmovabl e pr oV 0 side q e Wi ndow opposite
t he i mage ge%ﬁ‘ir@lt grchrh@l théf‘t“&ﬁéqu&% i mage sensglro di e

W Th an adhesive, Orslekiiing emsfosaﬂt@gdaﬁeagqn@%@aomaedrama&s%%%ﬁ&heaWth

| ead- on-chi p tape.
: wmdow directly to an image sensor die with a window support; such as an epoxy.
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I n one. aspect of this enbodinment, the device further includes a casing over
the bend-pad, a portion of the second side of the inmage sensor die) and a
portion of the |l ead. The casing can include a recess exposing a portion of
the lead to the anbient environnent. The | ead can . include an end external
to the casing that -4 r has an arcuate or other suitable configuration.

Al ternativel yin tHe &fattﬁﬁgoﬁﬂ:ﬁll Biafhéogvirﬂ?%?'isegﬁ%ﬁigga ﬁgcﬁﬁiﬁ egﬁ?squ %

portion of the | ead between the ends can be €xpos

envi ronment . FRgeIV@amPlckcarapounds t The imape selesar diaid algaGatiaehed &faldle tdichead
and a sol der négchla %fl% %al | -padt Anot her aspect of the invention Is
directed to netHods o pgg' Wf&sr?@. WW@Q?@@WQ&H'@afﬁa@h_@@@.a"mnimt@@ads_

m cr oel ect r onthat dey positiohes brbiﬁnateﬁaethéeésh%gl reordgggm'aax Sefsdr éqegz‘rggg.g,gg%“et h

a bond-pad, an actiyve area on the first avsec
the first si RPNSPRdignthedigatinaiped, andthewstemn theelindtesar srmephiiated. This

radi ation tr hSEH j t i ISt si of the imge sensor die,
nmounting a | egg t%a?'@wgggg%gsﬁg &%&ﬁﬁﬁﬁ%q‘ﬁacﬁ’f?@m% h‘led?a‘{kﬁ%tqqeéa‘lqty
coupl ing t he aftestivelydransfariteat eady frm R ARG sahdd Hid pBRAIIE e AEa LY Brd ©2d
and a porti onp af.thg secon 'fl e of the image sensor die wth a casing. 1n
one aspect ofPFHHo0Ne rﬂf%‘f'l?g?] qti@rﬁ%ﬁﬁ(i\ﬁmﬁ% IMerdoveardtherpadiagg chasems or
di e incl udes Higls poFiRo | ~ j e and.the lead in a nold
cavity and | nmgecti ngl aﬂﬁﬁg&cgﬂ’%gﬁﬁgpmﬂo% %Pﬁ\ﬁ"{aﬁx ﬂzﬂﬂe t ABckagen
further incl fthermaesithe reold sempathe duest ot éffectively eidhage ® tHe Aigafthéipn Of
t he wi ndow, f ] he | ead nd placing a solder ball on
the ball - pad.ﬁEﬁﬁaﬁE?‘ﬂ@h@?@%%%ﬂ@m@acﬁr t %éﬁ@h?%dmwm@qt%sqepdnm% 1-4
i |1 ustrat e vavindus addsgaethienprceiirb GHaixpRASE AHhBInahuTAdiRS] El%&?é“ ¢ device
in accordance with one enbodi nent of the invention. For .. ‘exanpl€, Figure

1 is a schemygg i |y S I f a mcroelectronic device 10

i ncl udi ng an. |l%g%€§§ﬁ§gﬁbhfgaﬁﬂwmgow 40 attached to the image

sensar die 20. The inmage sensor die 20 Includes a first side 26 having a

plurality of bondFigues 2t-daiillistraten aarivas astegesOin 'aquétﬁageo\smgﬂge 20
rea 30 is

~also h i 2 i he fi| ide 26) Th I

Fesponat ve | DegIEafis deRBIR pcdgpa® with Bne smboditaRr of e aventicron, - The

P ESh di " . | . . ) .

bt ooy o) Do ok écﬁélhl &é@'ﬂéglgﬁlﬁ}ggdrﬁ%aﬁ %g@%i@catbﬁge%ﬂﬁ_ pads

schematically) electrically coupled to t
24. 1n one aSBYER afer anirdawhasbesmatiachedddandimage ééndor diteposi t ed over the

active area 30 on i .S i 6 0of the.inmgge sepsor die 20. The
adhesi ve 48 |s -SFan?efg {sr%ﬁébngﬁgﬁg%ﬁﬁfs@ﬁ'%ﬂ%tgd%@ of ﬂ?%m'craﬁ!ﬁcypn@t her
el ect r omagnedévice afteaatianhirigon plusaiity b I04g8td @ iRdGS SbMSordle,2and contact the

active area 30. F'Q.r exsrrgl e, ,the adhesive 48 can be an optical grade
material with a hi'gH& P 4R asehemalic srsssectiond:siderxiow ofeasaly appatatus for

mexi mum | i ghendapankitihgthe micrd&lectpsticdbyige 48 can al so be a highly pure
material to m'nirﬂ'__ze cont am nati on and thereby reduce or elimnate the |oss
of images and/or TiGYR 4dJ8-A sehemalic aoss-sertionaliisids view dBthenniicrdeleBEanic

manuf act ur e cdBite | I hi gan, yr other simlar

mat eri al s. %ét‘gr t.he'qgmgi%\%wfg&dgsglé%g%%d) the wi ndow 40 Is placed on

the adhesive 48 dfigusx baishadschematie crosmsectionabeiddi eied0oP BeidrbledFbhike

area 30. Th 5 s a,first side 42) a second side 44 opposite

the first s%ﬂ%@%ﬁgﬁég\%%aﬁgpeéﬁm%gd%%rﬂﬁ%%hvﬂm%pog te the first

end 46. In additiFigurle @nlgoglisthsinsil s d j t he
- C CORPAaRH IS D8, 0F 2 PRISUEERGRE,

second side 44.of the w ndow 40 instead of, or In t
side 26 of tIr¥igejpAcceEiARge With stith gnothpeembodieint of therlhverdieni ce t 0 can al so

I ncl ude a renovalgiqurr ptigcs i NG ached .to the first side 42 of
the w ndow 40 to .pgri:)t ect thesw\?\nerﬁ%"\?vd. 75 %F@é%’r gipgh‘ﬂgwa#]daoml?é?e'ﬂgr%?s
during the rAevioeddageondgnpe with yet arftierembodiment ofthe IRentos! 0SS. - sect i onal
side view of the mcroelectronic device 10 after attaching a plurality of

| eads 60 (identified individually as 60a~b) to the inmage sensor die 20. In
the illustrated enbodi nent, the | eads 68-are




generally straight nenbers that include a first portion 62 and a second
portion 64 spaced apart fromthe first portion 62.. The first portion 62 is
attached to the second side 28 of the imge sensor die 20 with an adhesive
68, such as a | eadon-chip tape or another suitable material. The first
portion 62 can be attached fo the Inage sensor die 20 between the first end
46 and the second Eadre! 8 t A reh | j

el ectrically coupl egt he Sg:gngﬁg‘gdrdtﬁi@gﬁ‘oé%sgéiﬂdg ﬁ?deéag}sé“g&f yo"ﬁ%?%@’g%ﬁ%i ng
bond- pads 24 @eviedn aeaagdancerwitly stilli anoftter embartiment aftheitivertidrs, such as

t hose described below with reference to Figures:5-8, the | eads can have

ot her confi gupetrAAED DESCRIPTIORUIe 3 is a schematic cross-sectional side
view of a nold apparatus %% for 'encapsul ating the mcroel ectronic device 10
of Figure Z in accordance with one enbodi nent of the invention. In one
aspect of thiA entfOvemniew, the nol d apparatus 90 includes an upper nold
portion 92 having Ld cayit a lower nold portion 94

d
having a | ower an@P%jS‘?fr Fggqesﬁﬂgt‘%ﬁj%?jﬁ@ daward, pagkagedc BiirPglgstsenico
recei ve the i de\dsoss@nsaietiicd Fa gwr&e&veéﬁ%wg%g\éfggg %ﬁ%ﬁé&ﬁé dgt]a'ilﬁglhg

| ower nmold cavity 85 is configured to recelve ower
portion 94 caf &Pveral nembediments erei describedpbeiowi withd refarences $o t packaged

i croel ect i i .10 i . | d ti 92 t t

o1 4 compound MBS d8fidedSievib IMBRE sofitcs . Biée K oRBFidhg 8 Rttt e
upper nol d pasmdesstaddinghdfr suckpembédimehtsy) TheeprRECRvbRLh, Howaver, anapged
to exert a force.agai nst tine [II’S'[ portiaon 62_0}c t he !eads 60 In a .

di rection ger%ﬁﬁtl'?eg“aHﬂpﬂa‘I’ Bl WPRE %'BWH@'%@EQ%F@V@@%&E@/Q[UDIWWH s
exerted betwamsviddse Tridse ofsHaindfy %Wlﬁbﬁﬁ%ﬂﬂe?&hﬁgﬁé%wg.m Wtié‘rgeso

that the force is transferred through the | eads ive

i mage sensor MaRkhave addiliopalrmbadimants, erihat the invention may be pragticedowithout he
sem -assenbl g i Js jng the high pressure nmaid conpound
is elimnate grsmégggﬁ ?/&?i%gécgedg?g%ﬁgk D) increase the stability of the

ni croel ectroni ¢ déneaspechiof itha Inventian ds adirstted U6 PAckaded omitrawlestioriid e

| d j i ntrod d.intp th | d t 90 d fl d
The m or ool ederes b ohBcmBSdinent 4, Paokanes, Ghiasicrionin deNimykaiises A he
i mage sensor image 3enscrddiechdvitig & First ¥ide Wﬁh'aeﬁﬁgd-ﬁgd. érﬂ aEfNesar%gbcg‘giﬂgeﬁfs't the

projections 96 create a plurality of recesses 84" I n the casli ~over the
first portioflds: @d 8rfecopd sides oppasitedhadirstoridedi Tiee deyice Harther! inclydesrat us

90 t i i ! i | i C, devi 10 b
neat et bet or ANdF ot % fRECLIAE o B8TnaGo sohfor Mg PO TR ARLEISEAES shepad " e
mol d CFWp?unayw.ofFﬂf@uﬂmageHemmfsdie_rraﬂ'he wlrmmT sf%ﬂgﬂahlgéﬁh@rgyfllﬁﬁvé}%t he
ni croel ect ronj ice after for urality of _solder balls. er
renovi ng t he%%g'é‘gﬁé‘f' & ?%ﬂ?ﬁ E"*@&ﬁ"&% rgig% ﬁ!ﬁ?ﬂet ?@%?&P-aﬂbﬁr’%ﬂ%!ﬁ eleciricaliur e

3), a.pl | icbyplet todhe boadpa d8&hd ' '

The Casing 80y Tne ‘Dol kP oadpad ndn€ irhale Bonsap il TRERKS Ran SR RERRAL' ' "

coupl ed to t FMPYatle Ristective, covering attashpd dasthecsideistithe avipdaw sppositethe

sol der ball's rdied : [ I o '

el ectricall ylrﬁ%%lgg?ﬁ?odrgbr-@ gs‘%gﬁé}lﬁﬁgf?%%n@%égé t@ﬁ%ﬁ%@?%&ﬁég}#ﬁ%ﬁ/di e
20. -The sol dédhegive,ambthedeadcamhe atigahied to the image Sensartdieeitiiiedd-bn-chip cui t
boards or ot devi ces. The protective covering 49 (Figure 3) can be
renmoved fromthe wi ndow 40 at the end of the packaging process. one feature
of the nicroel ectinorieaspect ofthisf embetimeht) #he dévite RINRY iInEIdes & cidifg beads
are p05|t|onﬁ‘%a$éo m&te 125? t;\g i mge sensor die and the center of the
device. An a 'ES‘BE fa pastionsof the second sidesef thrdmape sepserdie cand:a portiare
efficiently bfthBIéad.S f ' {: of the
devi ce. Another f eﬁ u?-lggé%fhs? e Pri"géhgae% %gﬁ%ﬁ%@&?éﬁg%% ﬁgﬂfﬁ%ﬁime of
the maid conpbiant sgwiraement e The deadican itelude aheeridrexterratts the dasing ARat
advantage of this feature Is the inproved reliability of the

m croel ectroni c devi ce because the nold conpound adheres to the inmage
sensor die. C. O her Packaged M croel et oni ¢ Devi ces



Figure.5 is a schematic cross sectional side view of a mcroelectronic
device 110 in accordance with another enbodi nent of the invention. The

rni croel ectronic device 110 can be simlar to the mcroel ectronic device 10
descri bed above with reference to Figure 4. For exanple, the

m croel ectroni c device 110 i ncludes an i mage sensor die 20) a w ndow 40

attached to thas anragoateos [ cﬁrﬂ@a Si vering,a pertion of

the image sensor die SO. Tﬁgeﬂ?@%ﬁe}? ect gﬁalt@ﬂe@f)%ﬁ&i‘%&%?%oﬁﬁﬁ%s a

plurality of F@Recawed bydhe rasing andei portiomof theafeal BRawddn HBWHAEEahdbd Ne
0

second si de - . dle 2Q_and electrically coupledt

cor r espondi née&gg%%c! E@Hﬁ%ﬁ'@ﬁgﬁ%&lﬁ%@%gﬁ% PVicR can fyrthar inelude arballgzad
coupled to tmupladgetlwleadranﬁﬁsaaeMI@%%ﬂdqé@”i on 164 external to the
casing 80. The Seéﬁg&ﬁ%mti on 164 has a generally arcuate configuration for
attachnment to an a?sRﬁQ/iQfet.hel\/!SWQH&HEdsfdimed/,totmethsdﬁcnfdpm(rabir@ 164

j ects out [ d, dth
Tward i ke S cereinic SSHCE . TP iHbddy bRl e dedenso eser wase 1 o1

i s the inproveasoralies having afirst lsidd wittdla ﬂorﬁppézgcawaab;e@ga% mgmr%*?sig? have

sharp angl es C ingl the leads 160 are less [1kely to ben ‘eak

if the mcr 03P@c€gggmgo%% APPos ?‘36 drsipside.  Im openhembeditedt, nthet metHdde

casi ng 80 maincludesi sttdchile) 495815 ELOU, i hemat i c

cross-sECtional side vi g\% of a %&?}ygfe}?frglc i?grﬁgg%é??gé;i% Si“# afths imagee

wi th anot her S8 ddiRe Towtingna leadetn ithen . setbrd nside osfl ¢ nma%s $ER8HIE Yie 10
a

be sinil i i ice, 10 d i bed th
el erence t oo cC aalty Colpliia e HorHitodRe 1, g canpulating R perionooh thel udes
andi mage senised afidea 'Zﬂﬂ_lQn of ﬂldcsecé@dt : aidfb&{fﬁﬁd_ihﬁgé Rankérgs Jﬁﬁ\nég;ésiﬁih_e 1RO

and a casln 1.N rtr,on o e | nage sensor |1 e . e

ni cr oefecl r 8%'?%9%‘2#? gg?@s %@aqﬂ@ﬂﬂ r CRGPSYlating ﬂ‘%lﬂﬂdaﬂﬂd thedmape seasaradie

(i dent (1) ed inckictes disgdeingainebfiol) taaHalg8 behdol. WP RERM 4 A5 Glid"e

i mage sensor d‘i ﬁ_dZO and el ectri cal I%.coupl egtnt 0 correspondi n
The | eads 26¥9 iieding 2 mold; compeund in 1e raald acavity. t The methed cozh Rirther28 of

~ the image sqR ' t 284 external to the casing
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covering a pl?%ti on _of } el mage ,sensor die 20.
310 further "PRETRRAD S GB%%!# QPSWB&HB fiesh gidle 2 Thelactive ared 3Mnigirespbrsivey as
360a-b) cou ecHp ; ct?&n i nsor die 20 an
el ect ri)cal I b ggg‘l}tﬁlggj&ﬁ)tﬁcpr rgssgt)ﬁgl ng %%nnééﬁg‘gg%?igﬁ ﬁ%ﬁ?%@ﬁﬁ"ﬁ%ﬁ?%& ude a
-9 first r iieludles avintagsated sircuit 22 (stpmwrs sctomatitiafy ec’tﬂdalﬁ' coRpRid

ortion 364 i i i sensor die 20. In the

PI I ulst rat.edtd;ﬂr?%{) |%%%£ﬁénég@h%%ﬁ 364 i ncl :Jdes a first segnent
365a general |y cloptrenaspedttdf thiseerbddimeRt) dni Sdheife aqu%B?Bgl?ébdm?&g{ﬁ%m

n S

'365b coupl e theablrs nt 365a._The first and sec segnen

365a-b are %?‘f"grﬁ’ 55) %@viﬁ%ﬁ@ 76 ptihe@age senstr diel2dr . ThE wdhesiieds ’80.
includes a plurality of recesses 386 over the first and second segnents
-365a-b to expose the segnents 365a-b tg)the anbi ent environnent for
attachnent to an external device. The tecesses 386 can be fornmed by
renoving portions of the casing 380, or a~ nold cavity can formthe casing
380 in such a way as to expose the first and second segnents 365a-b. One
feature of the mcroelectronic device 310 of the illustrated enbodi ment is
that the | eads 360 da not project fromthe casing 380. An advantage of this
arrangenment is that the mcroel ectronic device 310 has a tower profile and
is nore robust because the | eads 36D are less |likely to break or bend.
Figure 8 is a schematic cross-sectional ~ side view of a mcroelectronic
device 410 in accordance wi th another enbodi ment of the invention. The

m croel ectroni c device 410 can be simlar to the mcroel ectronic device 10
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environment for attachnment to an external device. The second segnent 465b
is transverse to the first segnent 465a and can al so be exposed to the
anbi ent environnment. Fromthe foregoing) it wit! be appreciated that

speci fic enbodi nents of the invention have been described herein for
purposes of illustration) but that various nodifications may be nade

i t hout devi agi Lyt ' Lon.. Accordingly,
the i nvent i on i st fieteRalto pebfil 1RES Bfdltr der sk Shadiiuic'taGRhen 18’ ¥
CLAIMS (I VI | epessaihreugh tha W ahd!cOﬁiaettlI)'ieo%dtiveﬁbam, Fd;r@(ah@'[é]gheanh
I mage sensor VI a rst s). W a -pa an active area on the
fi rsgt si de, a%dc’f'?easl@eégg“@"sf’%ea'bBB{B%q?tgé“ﬁ%@%r? tWith @chigh transpatensy, and a
transni ssi ve whifolovmassHensiyas Mo/ méklﬁnuﬁmdgﬁraﬁ&ﬁ@ésiﬁﬁdme 5@@%@){@%; 0

the second- side of the inmage sensor die and electrically cou
bond- pad. 2. s hecd highly,puce material to mininize comtpmiisation and: terehy @dace tohe

o bast a portina® Reicss ik ibeobs BndRE RGN sBeichrd. $one BiesheRdp indluds *"
conprising a BEBi manafaetured eby M Thensitall 6R MidRinBOMItRgaR] gF Rh&e s

side of the image sensor die, and a portion of the |ead; and wherein the
{ ead incl udesM3PM8% external to the casing. 4. The device of claim 1,

further conprising Si rag k& : tynai P ' of, t he
second side of thg\f%e?rag‘g ?gﬁgﬁygdﬁée;@gr%gagpﬁ?ggg?&g{@gft4|ooﬁ' g{a‘:%ﬁgoq é‘A%; a
bal | - pad couptdngsive 4t endeatticheddo dhe ihags sbasdr die 20hevérathe- giide drea Boe '

the second- s, T8 indeHL ¢ Hieldedhh sii e 4205 sPlori Shie 1 atboavelpB dostside <.
.end and a seoctfya finstiend pi6; iahd 4 Becdnd &id 47 Gpposite the first end 46. In additional
- embodiments, the adhesive 48 can be deposited on the second side 44 of the
window 40 instead of, or in addition to, the first side 26 of the image sensor die
20. The micraelectronic device 10 can also Include a removable protective
covering 49 attached to the first side 42 of the window 40 to protect the window 40
_from scratches and other defects during the manufacturing process.
 Figure 2 is a schematic cross-sectional side view of the microelectronic
device 10 after attaching a plurality of leads 60 (identified individually as 60a-b) ta
the image sensor dle 20. |In the illustrated embodiment, the leads 60 are
generally straight members that include a first portion 62 and a second portion 64
spaced apart from the first portion 62.. The first portion 62 is attached to the
second side 28 of the image sensor die 20 with an adheéive 68, such as a lead-
- on-chip tape or another suitable material. The first portion 62 can be aﬁached fo
the image sensor die 20 between the first end 46 and the second end 47 of the
~window 40. A plurality of wire bonds 61 electrically couple the second portion 64
‘of the leads 60 to corresponding bond-pads 24 on the image sensor die 20. In
other embodiments, such as those described belaw with reference 1o Figures 5-8,
the leads can have other configurations.




-12 wherein the first and second ends are covered by the casing; and
wherein a portion of the |l ead between the first and second ends is exposed
to an anbient environnent. . The device of claim1l wherein the lead is
coupled to the second side of the imge sensor die by a | ead-on-chip tape)
7. The device of claim1l) further conprising a casing over at |east a

portion of the sequgsesd feafchihfitit PER- RIS 'eevieW‘gf ﬂqﬁeblc}i%gaéﬁﬂﬁ 90

includes a first portion attached to the second side o € sensor
di e and a seclon@npapaulatingathe microelectvonicwlerice 01 bk Figurst? roatéavdancehwittei n

bt ent ovi 1o efBEaRer HR dBeiRvantEny dicdte Rgtach 28 Bls ebediRit e fBid oot s
the wi ndow ansppanstus 9edacisdes @h epper nfold PoRioAES REVIAG & ugaﬁa_r hold @é&iﬁ@g:? rage

conprislng a casing over at |east a portion of the sécond side of t
sensor di e arf%hagBwer givldportien P4avingarlewar medd (caxily 98c| Thie uippef modd

portion attaclgst 9@3@ | | , apart
fromthe fi rst’p%rbtg iléoﬁfgnﬂ nd \AAQZféebiEﬁ;ett %@%@@ﬁ@ﬁ@e@%@@@&éﬁéﬁg& ng
the second powire bands 61 heTHee ver anoldtdagityn 08114 configurad 1o treedive tHd lekls 6devi ce
of claim1l rej.n: the w ndo ncl udes, a first side and, ,a second side

ot tached to T8 tonisg ot Hoion i, &, als6 Jirudda erofastions Pe positaesd i aresh e

devi ce furt hegnictsudtt i t ' | a
Por 1 on of 1 R ROTRE By T agRsione it Wl efior 82 X6 rofont 5l
wher ei n t he \@amRewndB2froae hiegeding betweendbe psetastive dovering: 49 anddhia epper.

11. A packagqlofd sdrftoh 92! " RIS SpetintSily, SREPrS4ISHs 96 are arranged to oxert a
. . ~ force against the first portion 62 of the leads 60 in a direction generally normal to
the microelectronic device 10. The force is exerted between the first end 46 and
the second end 47 of the window 40 so that the force is transferred through the
leads 60, the adhesive 68, the Image sensor die 20, the adhesive 48, and the
window 40 o (a) secure the semi-assembled chip so that during molding the high
pressure mold compaund is eliminated or greatly reduced, and (b) increase the
- stabllity of the microelectronic device 10 within the mold apparatus 90.
Accordingly, the mold compound 82 is introduced into the mold apparatus 90 and
flows around the microelectronic device 10 to form a casing 80, which
- encapsulates the image sensor die 20 and a portion of the leads 60. In this
embodiment, the projections 96 create a plurality of recesses 84 in the casing 80
~ over the first portion 62 of the leads 60. In other embodiments, the mold
- apparatus 80 may not include the projections 96. The microelectronic device 10
. can be heated before and/or after encapsulation to cure the adhesive 48 and/or
the mold compound 82.

Figure 4 is a schematic cross-sectional side view of the microelectronic
device 10 after forming a plurality of solder balls. After removing the
microelectronic device 10 from the mold apparatus 90 (Figure 3), a plurality of
ball-pads 70 are formed in corresponding recesses 84 in the casing 80. The ball-
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an inmage sensor die having a first side with an active area, a plurality of
bond-pads on the first side, and a second side opposite the first side; a
radi ati on transm ssive nmenber juxtaposed to the first side of the inmage
sensor die; a plurality of |eads carried by the second side of the inmage
sensor die and electrically coupled to correspondi ng bond-pads; and a

casi ng coveri t t ' & f the
| mage sensor ﬁﬁg;@ﬁﬁ?gt@f eas og a[;-l(?(ra ??gtﬁi@(a)lﬂp Wé’?‘fheg‘%.‘ﬁé;?&%ﬁgn’ge"% gﬁth f

g l.ai m 11f vvPdeﬁmem.hflelxeflplwal&ym«so&nremds [72taﬂlerfeﬂméc%)ohh:|bmpgrﬁtﬂng ball- The
evice of clai rther, c I sjng: a rality of bal]- S, on

cor r espondi n&q@éﬁ?"iﬁmdmﬁfpg{ﬁwﬁ\f cg‘d‘ﬂﬁi fo %F?@W?%LPSS‘%%%Q“

bai | - pads; ' e t ' L L . 14.

The dovi ce oft o meas SEACa 202 T8 SBKRP Iofls 72, 8 B uRgha ST eARF R
end opposi t e atlashmentsio anedlit boaeds o sthetdevicasc ot protactive covering 49 (Figurehe

casi ng; and i I en,.the first and second ends are
exposed to aﬁ’”%ﬁf}f”&ﬁ?”@&%‘ﬁ ﬁgm@%%n‘?@&%ﬁgt%e?ﬂdfcgt ?pﬂ%g('ﬁ'%ﬁr%ﬁﬁsrei n the
| eads are attache@retfektipe of U fhicrodRcRbnit RvicERILNE HIdatel émbudiment is

| ead-on-chip . ta -14 16. The device of claim11l wherein: the |eads

include a fid8e ?qeﬁ_is#Stqre posiipaed proximatee the ibage serrorslie end thenrgates shifsr di e
Doy or o e, BB PRI Bk W, IASUORAERE Rk indBi 'S
t he recesses ttapsfene heat@waydromythe image sendonidia and cemtet of the devimtovAroibert he
i' rage sensor fgétSre of zhe Inqgrogfae\@tr%ﬁlcoée\ﬁ&a ilsmtl'%elp at:%trneeini1 ‘of the mold compound
against the second side of the image sensor die. An advantage of this feature Is
.the impraved reliabllity of the microelectronic device because the mold compound
adheres to the image sensor die.
'C.  Other Packaged Microelectronic Devices
Figure 5 is a schematic cross-seclional side view of a microelectronic
device 110 in accordance with another embodiment of the invention. The

microelecironic device 110 can be similar to the microelectronic device 10

‘described above with reference to Figure 4. For example, the microelectronpic
~device 110 includes an image sensor die 20, a window 40 attached to the image
sensor die 20, and a casing 80 covering a portion of the image sensor die 20.
The microelectronic device 110 further includes a plurality of leads 160 (identified
(individually as 160a-b) coupled to the second side 28 of the image sensor die 20
- and electrically coupled to corresponding bond-pads 24. The leads 160 include a
first portion 162 coupled to the image sensor die 20 and a second portion 164
external to the casing 80. The second portion 164 has a generally arcuate
- configuration for attachment to an external device. More specifically, the second
portion 164 projects outward away from the casing 80, curves downward, and
then curves inward like a "C." An advantage of the curvature of the second
portion 164 is the impraved robustness of the leads 160 because they do not
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the leads Include a first portion attached to the i mage sensor die and a
second portion spaced apart fromthe first portion; and the casing includes
a plurality of recesses exposing the second portion of the |eads for
attachnent to a substrate. 18. The device of claim 11 wherein: the w ndow
includes a first side and a second side opposite the first side, the second

side being attached to the image sensar. ¢i e ' i bk if
conpri ses &a\@mhla@mﬁ?omf‘g@%bwgﬁﬁ%g ﬁ?/oeéﬁgﬁ gﬁ‘é‘g?%%&ggt i on ofl t he

first side gf the yiadaw devidd11d1edeippede Infotter aimbatimants; tencasing $ads
I ncl ude a portion externaﬁ’ to the casing, the portion having an arcuate

conf i gur at i gy ndPincllkie reeassee 84f cl ai m 11 wherein the | eads include a
portion external _to the casin e 1l idadviaWw of-'a wliémpeléctronic
configuration. 2IGUR a'ék%gﬁ'%magitfl ocerpgg rsé&ibnaﬁgld’é_ i Si

. _ _ ( ectroni c device, COITE)I‘I sug : Sﬂ i mage
sensor die BB T bolafise ivth andiherdepbctinem f g, N fanc 8
t he image smiggeledirmiCadﬁ\é@d 216u seR obe SR %%é%%ﬂcféo%é%}& r_[l_ ed;élv;rc;e'ge_gsensor
and " secondentbeg i ECRh fiethde ', bR Aacrol Beapay o pad and
2t 1 ast 2 Baufsh @ 0ahilds arbmage sersoralie 2Aea ik 4 sdigEnen 85 i BREET
558 5 e St A S a0
first portiqaodhiAratiohR ddvics 260 tthes inbhudat o plareiliyoefelogd 269 (e a
second portion at least proximte to the first L A1 il bhgichas a
Jecoss expodndigdutily an2e0ribpesuRle tofha sroond aise 28 of e imags sehsofldie BP0
axis that |nter9eghe ihNeuieadn taffedpbitfing BBAEpads24r Thedoads 260 include a
o first portion 262 attached to the second side 28 of the image sensar die 20 and a
second portion 264 external to.the casing 280. The second portion 264 has an
" shaped configuration with a first segment 265a extending downward and a
second segment 265b projecting inward in a direction generally paraliel to the
image sensor die 20. An advantage of the "L" shaped configuration of the Ieadg.
280 is that it reduces the profile of the device 210 because the first segment 265a
of the second portion 264 projects downwardly as opposed to away from the
device 210. In addiional embodiments, the leads 260 can have other
conﬂgurétions for attachment to external devices. .
Figure 7 Is a schematic cross-sectional side view of a microelectronic
:devioe 310 in accordance with another embodiment of the invention. The
microelectronic “device 310 can be similar to the microelectronic device 10
" discussed above with reference to Figure 4. For example, the microelectronic
| device 310 Includes an image sensor die 20, & window 40 attached to the image
senhsor dlé 20, and a casing 380 covering a portion of the image sensor dle 20.
The microelectronic device 310 further includes a plurality of leads 360 (Identified
individually as 360a-b) coupled to the second side 28 of the image sensor die 20
and electrically coupled to corresponding bond-pads 24. The leads 360 include a

-g-



23. The device of claim21 wherein the lead is attached to the second side
of the inmage sensor die by a | ead-nn-chip tape. 24. The device of claim 21
wherein: the wi ndow includes a first side and a second side opposite the
first side., the second side being attached to the |Image sensor die; and
the device further conprises a renovabl e protective covering over at |east

a’ portion offiratirertion 862 Koupledstot the imadorens3p dieT2® af8\d SBesHd Ebﬂ@g\@
as an_arcuate confjguratloh. . The

el euof o1 DRSBh Ao iRe Gage aneatiia Po: o telisteded smpcdmente:
o g et o secorkbportid 364 ittiXla Kt SREfEAPSh Gertlrify Sonigtar Bl e e

active area, PAFPN36%archa secdad spgmsit 865t eadglddto thiedist éé@e"m_tdz@a The

the’t mage et EhgsBoty (s Bpa ke orintociamaverssycelative ta sachater.
encapsul at| é":ﬁ“ﬁ%ﬁ?"% Ot on TArVey 6 faRSted 306 Wel B Ireb e sieont (e
second si de SPOTARISIIEgD &elmqg,s edhe sapmients 36feintn the-amblent emviftarhert fopl ai m
Censt = port eme 0 o ditial ayiod, | TRY Re 585 A Fan HeAoriad i tamoes: cad
i ncl udes an ewa'pnanﬂthmisig_rﬁamoaambldtchv? &din fofrf e Bading BBOMh ﬁ&cﬁ E'Wakead
the end of 15 b8 Tt et aseond Saoraerts ASSFp. fur thor conprising:
30, The %?52'3 8?“2?’-2‘?“;‘#”%7"" e s oetefio v 0 Etbefliralpe Hifpodies ™
second end Sdbet the leads ﬁﬁpgo eptcprojact fromethe casimg: 3p8.ul A adyarntagh o siis a
Poad with tnaraadsMont Bl BB ERIcHIMC UBute 30 ¥ S IR BN Berie marmc
first and sdOBHet kacayse the leads 360 are less likely to break or bend.
: Figure 8 is a schematic cross-sectional side view of a microelectronic
device 410 in accordance with another embodiment of the invention. The
microelectronic device 410 can be similar to the microelectranic device 10
discussed above with reference to Figure 4. For example, the microelectronic
: device 410 includes an image sensor die 20, a window 40 attached to the image
sensor die 20, and a casing 480 covering a portion of the image sensor die 20,
The microelectronic device 410 further includes a plurality of leads 460 (identified
| individually as 460a-b) coupled to the second side 28 of the Image sensor dle 20
- -and electrically coupled to corresponding bond-péds 24. The leads 460 include a
first portion 462 coupled to the Image sensor die 20, a second portion 464
projecting away from the image sensor die 20, and a first bend 466a between the
first partion 462 and the second portion 464. The second portion 484 includes a
first segment 4653 and a second segment 465b coupled to the first segment 465a
at a second bend 466b. The first segment 465a Is generally parallel to the first
portion 462 and projects at least partially beyond a bottom surface 481 of the

. casing 480. Accordingly, the first segment 465a Is exposed to the ambient
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32. The nethod of claim27 wherein: the lead includes a first portion and a
second portion at |least proxinmate to the first portion, the first portion
being attached to the second side of the inage sensor die; and

encapsul ating at |least a portion of the | ead conprises covering the portion
of the lead with the casing w thout covering the second portion of the

| ead. 33. Therwkbhaeniobr altatHn &\4%{ j lingthe lead to the image
sensor di e conprises attachi ng&tlﬁe e%gactno%?#g‘gaélnabg SEEMR rsea‘f"@nt/\ﬂéﬂ?!f

| ead- onchl p #p8versg. to Ahefirstosegment ptedengidigan dlic baeéxp@tsé@rib%é%ﬁgm
conpri si ng: Egﬂr&riwrﬂgﬁt”g a w ndow at an active area of a first side of an

i mge.sensor die; nounting a |ead to a second side of the image sensor die
opposi te the firsFrom thes forbguiig, i icwlll be 8 | = e. first side
of the image.senﬁor dieto theg_l ead; eOI.iE @gldr% %EQ%%@S%WBBW%%SQ ensor
di e, "and t he "VEHHOM Raye Reenidesaribegl:hesein fonperposesiofllnsifztionopmomatvadta t he
nol d cavity a rt.ion of the image sensor die. 35.
The met hod o?‘bc| ai m 34 ﬁ*e?égmé% %B@'i’ﬁgge‘f'ﬂ@%ﬁﬁ% e $Hel aRd greopenefothedi e,
and the | eadinventiore Avcbrilinghsvths Vinvshiloh &asota i f 0 ad to
press the w&c}%ﬁ‘v against a wall of the nold CQ@%er%&ggl E%@etrptgt#mgcl aim
34,further c ¥si ng: renoving the w ndow) the inage sensor, and the | ead
fromthe nold cavity as a-unit; formng a ball-pad on the | ead; and pl acing
a solder ball on the ball-pad. -18 37. The nethod of claim 34, further

conprising attaching a ,renovabl e protective covering over the w ndow
before disposing the windowin the nold cavity.
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ajcal ca !
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ca]calcalcalcak{|e A
caU] ca]calca]cal]c ﬁ{a l.cal.cal.cal ca] cal ca] ca] ca] ca] ca] Ca
= 'iJ]O%Q{ & ()-, 10%4%@ @ngl% &lg%]avm]g a l"lrst side with a bond-pad, an active area on
' the first side, and a second side opposite the first side; |
a radiation transmissive window positioned over the active area; and

a lead mounted to the second side of the image sensor die and electrically
coupled to the bond-pad.

2, The device of claim 1, further comprising a casing over the bond-

pad, at least a portion of the second side of the image sensor die, and at least a
portion of the lead.

3. The device of claim 1, further comprising a casing over the bond-
pad, at least a portion of the second side of the image sensor die, and a portion of
the lead; and

wherein the lead includes an end external to the casing.

4. The device of claim 1, further comprising:

@ casing over the bond-pad, at least a portion of the second side of the
image sensor die, and at loast a portion of the lead;

a ball-pad coupled to the lead: and

a solder ball on the ball-pad.

5. The device of claim 1, further comprising a casing over at least a
partion of the second side of the image sensor die;

wherein the lead includes a first end and a second end opposite the first
end;
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dy'. 10% 6.  The devics of claim 1 wherein the lsad is coupled to the second side

of the image sensor die by a lead-on-chip tape.

7. The device of claim 1, further comprising a casing over at least a
- portion of the second side of the image sensor die; '
wherein the lead includes a first partion attached to the second side of the
image sensor die and a sécond portion at least proximate to the first
portion;
wherein the casing has a recess exposing the second portion of the lead to
an ambient environment; and

wherein the recess defines an axls that mtersects the window and the
Image sensor die.

8. The device of clalm 1, further comprising a casing over at least a
portion of the second side of the Image sensor die and q portion of the lead;
wherein the lead includes a first portion attached to the image sensor die
and a second portion spaced apart from the first portion; and

: »wherein the casing includes a recess exposing the second portion of the
lead for attachment to a substrate,

8. The device of claim 1 wherein:
the window Includes a first side and a second side attached to the image
sensor dle and opposite the first side; and

the device further comprises a removable protective covering over at least
a8 portion of the first side of the window,
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0 10.  The devics of claim 1 wherein the window Is attached to the image

sensor die with an adhesive.

11. A packaged microelectronic device, comprising:
an image sensor die having a first side with an active area, a plurality of
bond-pads on the first side, and a second side opposite the first
side;
. @ radiation transmissive member juxtaposed to the first side of the image
sensor die; .
a plurality of leads carried by the second side of the image sensor die and
electrically coupled to corresponding bond-pads; and
‘a casing covering the bond-pads, at least a portion of the second side of
the image sensor die, and at least a portion of the [ead.

12, The device of claim 11 wherein the leads Include an end external to
the casing.

13.  The device of claim 11, further comprising:
a plurality of ball-pads on corresponding leads; and
. aplurality of solder balls on corresponding ball-pads;
wherein the leads are not exposed to an ambient enviranment,

x 14.  The devics of claim 11 Whereln:
the leads Include a first end and a second end opposite the first end;
the first and second ends are covered by the casing; and
a portion of the leads between the first and second ends are exposed to an
amblent environment,

16.  The device of claim 11 wherein the leads are attached to the second
side of the image sensor die by a lead-on-chip tape.
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@1 %0% ()-@ 18\% leads include a first porijon attached to the second side of the image
sensor die and a second portion at least proximate to the first
portion;

the casing has a plurality of recesses exposing the second portion of trie
leads; and ,

the recesses define a plurality of axes that intersect the window and the
image sensor die,

17.  The device of claim 11 wherein:

the leads Include a first portion attached to the image sensor die and a
second portion spaced apart from the first portion; and ‘

the casing Includes a plurality of recesses exposing the second portion of
the leads for attachment to a substrate.

18.  Thedevice of claim 11 whereln;

the window Includes a first side and a second side opposite the first side,
the second side being attached to the image sensor die; and

the device further comprises a removable protective covering over at least
a portion of the first side of the window.

18, The device of claim 11.whereln the leads Include a portion external
to the casing, the portion having an arcuate configuration,

20.  The device of claim 11 wherein the leads include a portion external
to the casing, the portion having an "L" shaped configuration.

21. A packaged microelectronic device, comprising:
an image sensor die having a first side with a bond-pad, an active area,
and a second side opposite the first side;
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image sensor die, whereln at least a portion of the second end of the

lead Is exposed through the casing.

22. The device of claim 21 wherein:

the lead further includes a first portion attached to the second side of the
image sensor die and a second portion at least proximate to the first
portion;

the casing has a recess exposing the second portion of the lead; and

the recess defines an axis that Intersects the window and the image sensor
die.

23. The device of claim 21 wherein the lead is attached to the second
slde of the image sensor die by a lead-on-chip tape.

24. The device of claim 21 wherein:

the window includes a first side and a second side opposite the first side,
the second side being attached to the Image sensor die; and

the device further comprises a remavable protective cavering over at least
a portion of the first side of the windaw.

25. The device of claim 21 wherein the second end of the lead has an
-arcuate configuration.

26.  The device of claim 21 wherein the second end of the lead has an
"L" shaped configuration.
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sensor die;
mounting a lead to the second side of the image sensor die;
electrically coupling the bond-pad to the lead; and
encapsulating at least a portion of the lead and at least a portion of the
second side of the image sensor die with a casing.

28.  The method of claim 27, further comprising attaching a remavable
protechve covering over at least a portion of the window.

29. The method of claim 27 wherein the lead includes an end, and
_wherein encapsulating at least a portion of the lead comprises covering the
portion of the lead with the casing without covering the end of the lead.

30.  The methad of clalm 27, further comprising:
forming a ball-pad on the lead; and
placing a solder ball on the ball-pad.

31.  The method of claim 27 wherein the lead Includes a first end and a

“Second end opposite the first end, and whereln encapsulating at least a portion of

~ the lead comprises covering the first and second ends of the lead with the casing
without covering a portion of the lead between the first and second ends.

32.  The method of claim 27 wherein:
the lead Includes a first portion and a second portion at least proximate to

the first portion, the first portion being attached to the second side of
the image sensor die; and
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33. The method of claim 27 wherein coupling the lead to the image

sensor die comprises attaching the lead to the image sensor die with a lead-on-
chip tape.

34. A method for packaging a microelectronic device, comprising:

positioning a window at an active area of a first side of an image sensor
die;

: mounting a lead to a second side of the image sensor die opposite the first

side;

electrically coupling a bond-pad on the first side of the image sensor die to
the lead;

disposing the window, the image sensor die, and the lead In a mold cavity;
and

injecting a mold compound into the mold cavity to encapsulate at least a
portion of the Image sensor die.

35. The method of claim 34 wherein disposing the window, the image
sensor die, and the lead in the mold cavity comprises applying a force to the lead
to press the window against a wall of the mold cavity.,

36. The methad of claim 34,.further comprising;
removing the window, the image sensor, and the lead from the mold cavity
as a unit;

forming a ball-pad on the lead; and
placing a solder ball on the ball-pad.

_18_




S, 10%%/ x/ & ()- S, 1099& ()- !, &
10% / & () - n10Ll10%</x/&()-ln&lo%/&() SJ~O~-P~Q~-R~~~~~ =0!!
0z109&' ()-!6-10%& ()-11110%& ()-:!3&3"10%s& ()-3 10/ 10/ 10/7- 10%& 0)-
Nor mal " " Headi ng 13]c" ™ Headi ng 23] c" " Headi ng 33] ¢c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Headi ng 83] c" "Heading 93]c"A

- "Default P F TUVWea\
o f(a\l/J\Q t7 <2rKEng ;g\@}?;g‘l‘g&%&ﬁggg cla¥ 2 34 %H}ég édm;%y ing a achlng% removable

i j kmro5qgs” t NRFPeCtive Zovaring averdtiiegiviidowrbefors HisposinZie T

ROITB.I’]AI’I al CO%)’% New' h Root Ent r yWor dDocunent Tép b e Mﬁ'aﬁwl\ﬁ"“the mold
"HEUR () *+, - 23456789:

<= >7? @\BCDEFGHI JKLM\ICPQRSTUVW(YZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

-19-



