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Figure 3 shows a method of packaging an interferometric modulator. A transparent
substrate i 1s pmwded at 40 end the modulator array is provided at 42. For fastcr processing {imes,
as well as more efﬁc1ent use of the manufacturing lines, it may be desmable. to process the back

25 plate at the same tune as the transparent substrate. However, this is merely one option and is not
required. : The back platc is provided at 44 and the desiccant applied at 46 Apphcaton of the
desicoant | may be accomplished after the process of joining the substrate to the back plate,

typically by a process of injection, as will be discussed further,

Thc back plate and the backside, relative to the viewer 14 of Figure 2, of the transparent

30  substrate are scaled in ambient conditions fo form the package. Ambient conditions as used here
mean any; combmatmn of conditions, such as termperature, pressute or env:ronmzntal in which it
would not be prachcal to package other types of devices. More than hkely, the variation from
what is typmally considered ambient conditions of room temperature and room pressure would
oceur w1ﬂ1 regard to the pressure.

35 ‘ For example, the packaging process may be accomplished mth a starting low pressure

subsequenﬂy va_,!ngd. to a higher pressure during the sealing process, which may 2id in the’
formahon:of a good seal between the substrate and the back plate, The pressure may start at

3-



vaauum reach an internedi ate pressure and then a higher
pressure; may start at a | ow pressure and go to a higher
pressure and any conbination in between. Al tefnatively,

t He"pif'éssure may start at a first pressure and. then vary

to %Bﬁu% eesheamargm%;é& R mérhggr&?u?éﬂ 3l O BY D65 9 Rssure

a vacuum
v ac@gﬁp e hesécrmmrvéql T FoTRp g s %Wweﬁlr e%l@{i‘?‘%‘"ﬂyofﬁe Ingse'gwwéfaﬂ
hi gite st assureandiden varploaseuraswend al so i ncl uding a vari ed

and conty A Ltg,g,thgggg eé&&%?ﬁc &)mghlsﬁl{:( a‘rllﬁmﬁ gi"'ess'u{&%etween

I ocess. anta es to tgan
n avaewIIPae B jnclfipe étﬁhﬁnm?ﬁ%wr prsepee Lighey ﬁ@?leﬁé@é%@a?%ﬁlm
Si nhl:l&ﬁﬂgﬁ vatidiQun® asbleal @t Righ T pzeme aﬁmm s&ﬁngoﬁrocﬂﬁ frﬁ@é’ i:ay be

anbi ent. congdi ti ns; bi
oot Sl aR B K-S0 R o cobBfuelPie edofrodefond 3R A0ck Dhesary
c os$1mpn1yc‘védm1@siaa wwmmmaabe of @0 st goy ewasmenﬂ cpmd;mnh The ability to

e SRRELR aBibiB QorddlkBns ARS8 2GARD Rvet foipRRutREl potential
Thro anbj ent, con itions \A&fyhout effectin

19 p e}?oa ‘}FS&?P%iF ew&&%c oice since % vice ¢an pe ‘E’E‘?PBH? rﬂugglmé@% popditions
us edittebuirctfaingpie aghionpf doisk.d be enpl oyed. For exanpl e,
seal i ng pd véagﬁésm rah ﬁ&%m@soﬁéle&jduhﬁg AEGEHAPbhENRAnipfdyD For example,

envi r onnen initial vacuum where. envir.qQnnent al

pr e%3lipg & bﬁ‘%‘rﬂé*’é%@gldfbf aePRliEisd i PR B Ving AdUts) vapuirg where
se aénlvir@nﬁm pfeSsutiGreadeh fdm vaaam to 4 bigipr pesue & dhdlink ecmmkhga, as

15 "¢} %@Lﬁ?ﬁl 'a‘;%cﬁag E&Qa‘é&eéﬂe %%H&g voﬂmﬂ%" 'in%x%&s@&j n%ﬁlé’dn{e thlgﬂrééu&aa ds

pre sure al ea.tin
exaﬁﬁte@lngﬁﬁ@dlﬁﬁbk pI ate coul d be seal ed |n an environnent
havi ng'-an iamﬁet aimnpl& et&smak biig Réuld Brogealvtbi Lid R ninrt BAving a initial

i ncl udi n ent Ssur [
| ncPEREaERL IS Bt S il rﬁiﬁe{&ﬁ%??%’g% P
as e swdughsr m@mih@tthe iiial predsure gprsealipg oopyys pygh that, as pressure
26 heagload ioRGIEAR ASredHdt vbRmE, Sk 8L oV kRRa! plBf-QRI Blreating
envi rohiehtal pressard aids in creating.ll1! a good seah

in %%?Ffélr exanmpl e, the back plate could be sealed in an
environ me motﬂaammge,alm apk plete bouldehe\spaled rim breerniviraimefRrhe gisg iauginitial
hi gher.. th

or caStrbBAR fRERAbiel 12 B pURRY St 1 EMGEAITHANL ton
t heinprpsesitap hlgheé gioprs thea thednifial preFswse e msaws #Yoh that, gapressure in
2Pr ese jdd*c&gla fhicieasds due RRedubd vlamk &gﬁashdfmmﬁmeﬂal@tb%ute&lcﬁ achueaitng 2
vol u ncreased environnental pressure aids in creating

a g% e al
In the above examples, a partial adhesive curing process in combmatlon with the variation

on pre:ssure| could affect the shape of the package, For example, the mcreased pressure inside the
package durmg scalmg may create a convex. backplane shape by partial adheswe curing during a

30 penod oﬁ ume m which the package is at the higher pressure.
Gnce the back plate and the substrate are joined, there may be a hatdenmg of the seal, In
d" "arénhate between the seal between the back plate and the substrate, and seals that may
be app Ileid afp r'

order to

division into individual atrays, the seal between the back plate and the substrate is

referred to herc 'as the back seal, This is the seal that may be hardened, if necessary

35 Once the seal is hardened, 1f necessary, the substrate is scribed or otherwxse prepared for
dmsmn i The Wafer may be mechamcally scribed or laser scribed. The subsirate is then broken
into md1v1dua1 ‘devices. 'This may be an actual breaking process, or may gven be a sawing

A



.1 In The above exanples, a partial adhesive curing
process in conbination with the variation on
preseare, coU d affect the shape of the package. For.
exanple the increased pressure inside the package

"duri ngl . seal ate .a onv X b e shape b..

T PP e e SR T S S i S P ety ey fpme

whi xquestalmeafpa’d;lk diysion ¢ agbly Ehendhitedinche mplemm eompldte {hmpwkagh eThe

Eacgm&kl@h&b@feénf : h&ﬂ@ assalaiaﬁén ngtn% %ih&wis@ bdnBhoud f&a&eﬁx@% oﬁﬁ‘e e of 2
ardening o e sea r,L to ntia

bet FREEHOTSRERILely sea ’EP\%M“W&BQ‘@ 3‘? &‘f‘%‘l’&l‘t’d T{’ Yy anen scal to the

s ubsickaat may avdvesseaing the helt inrfeyperimetdyecappieslingl the hole i the back plate,

@%},ﬂ{m\“s% agtm&d§e£](ii,b%I dual arrays the seal between
and the substrate is 11:. referred

| d her d' é@e fwewewc @adlatop il espereliy b fsmed on fieyransggtpatsubstzate and
har dened, plaltef willeeiGeasty to dbommnidi@e tha encddatbrs iaid Hafce@nad, allow the

ft
::il Vllﬂge.qn% n TR E&%fté ﬂlﬁ&ﬂ)ﬁ b%og aﬁ%@ﬁ%ﬁ?@%?%a&%ﬁ%% & Qu:@ anay involve
18 cr prpdding WW@‘*SEFEFS tha‘aleaerew§se€ D ERE nvhm the, W@W@F@? éménlator

deVingRctubhbsheBhsRentyibRat wllfit DALadkinflEg ofikie BB @r1gﬁrhe| The

eve%ﬁg kg %ﬁgsn%ﬁlg&sgﬁz %Stsafe nPrs]‘% l%glh % inS% gﬁj %5 modulattors will be

ther may
bec dated; ST Yfooipringst oftﬂwenodlrlwwdhe Itaeksalppﬁ t}w %ﬁspaféﬁdubé@&l 12

to &b 910%3& £:8888sd rbonS STPILE bRL HHE 3PBCKAYE thd RAsRASEBate and
gan be referred to a%gan genlngﬁln an ot herw 'se

ontp MATHRST ST FREEEP “REST0FePe®use of a conti nuous
peri met dt msseed noied tlebrBisHlItEion apnethemssh, tot gy ledddo digudkr lifetime

pl af>1%e X ﬁépﬁéﬂé ﬁfgatﬁyﬂédﬁgﬁ‘:enﬂ Qhloh Bav® rRARK BEBmEBY: th WERh ¥ Seduce
sealng:t perimeter seal or seag

t.he
hol i fifeiisgcke SIHRR B B PSRy 18 [nE onud be

r application of a thicker seal material, or an external fillet. Howcver since the

s not form & hermetic seal, the thicker seal may allow more water vapor or other

Wo '-3 to printing a seal material on the back plate in a patiern to form the 1ibs, The

25 2 os1tcd or stenciled, The recessed regions could be formed i m the back plate itself
ns of the back plate, such ag by sandblasting or etching.” The back plate could be
d to form the recessed regions. The back plate in the conﬁgurauon of Figure 5
: = s but it is ot necessary as the intermediate frame creates the cavmes
_matlve shown in Figure 5, an intermediate frame 58 could 'be 1{11ounted on the
30

regmns are forméd between the transparent substrate and the areas of the ﬁ*amei that do not contact
the back plate :

subs‘_tra €} ather than the back plate. For example, the transparent substrate could have integrated

|I
a5 spacfzr posts or the integrated spacers could be on the back plate. The posts would be positioned
i i '-'i
to be b’e We erixl he multiple modulator arrays on the subsirate, Ancther axlample would be to
3

2 back plate of a flexible, polymer shoet that can be flexed to allow the offsst between the

prowd

5



The interferonmetric nodulator will generally be formed on
the transparent substrate and the back plate will be

recessed to accommpdate the nodul ators and desjccant and
al | ow the nodul ators to continue to unction. For exanpl"ie

D ogpthaiee GRS Tud Bole lelcs o TR LANRA KC P o e o
whi WMWOIWWWMW|WGWBWVGV manuf antured : OP t he

t L anspar. Rééﬁmﬁgl h&&éu?et £ hbblobesd df Epplyﬁa@ d&i@@dﬁpﬁnﬁy o Hhfi s&cﬂaﬁvanatmns.
S O\Qtnr 1 N |

u S .re ns 56 .t hat
50 colbuale, ! e B BEARR LB o sed® g bRk 100 Bl s
&cc mmvdd&tsedl hofyeuld bolsfon fan bask ofdlfe badkelatr ellwinzalesicomhtotbh @jected
. g?g glg% ﬁtg nﬁfw&h%e%ﬁeﬁi%&ﬂ@e& eg{(m h@fo&&@ﬁe soeﬁeél%s g{;%gamﬁﬁo% stli€ate
tr aﬁ%&‘ﬂ avz@f%ﬂa% @fe Basfé to ﬂlg i1 P AR PRLEF W%ﬂ'afﬁ@ thback plate
enc astte suh'sthﬂaeo foag és seblage. elylﬂﬁsnsseﬂﬁe desiccant injédtionrhdd catbdalso facilitate

(() (@]

N RN ) L
Rpppreeds 8y gﬂ °%§“E%‘Fatﬁ ARfebarleplpie daving ese hofesss shgpm in

i N FiplileGh THe hotee dlmﬁlclbbcﬂc(plateﬂe woildbea el nad injdchien dide Respbaat e

may not . h S

e o SR BRSSPl St LgRE5L Mot B
or amascbiermip mﬁmlvt@tremm@%ﬂlowwrﬁe@tﬁh@ be: scried andhybreksp ithout
IVat eidmag dResinnm seﬁl&ﬁd‘ﬁtﬂuﬂ‘b@ bakTBAd Is€al gﬁeéss hhe miml ﬁ&ﬁﬁfontsle@ls seal
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5 st e bRt Rt e *PRS tog oo | spe (O A ied oy e
dev iemigting adiiBiies. rlolikis swbdingg tha seabouldbee!Hhenting dvhprn selfairegling is a
fl:af fngﬁgﬁ%m Wﬁéféthe m%é@%agwﬁ 1kl 16 cibg gie%le dhat wats %a[lﬁfr@sﬁxﬁ &khe
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he recessed: regi ons co
i t s diefransparentigpstisfesep bg PErAit he FEregtide; fdene Rlbﬁlragﬁl%bmk% &y width
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pl a conf | ghi at ure can
but pickesp. sThwpst-‘mdéwﬁiﬁ waaétff@rrﬁ@ma prrcess tpai¢oaisend thapiiinmete eeleetiog of

jshe wﬁ:i%h’hs%oéo%anéf&aﬁﬂmﬂﬂeﬁﬁ@&éﬁf&:ess&&%ﬂ& in Fi gur e 5, an
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In tcbndﬁmnms mtouﬂcﬂa Astrivatimetéewettie adhesive or other | _]ommg material used 1o join

the substate to the back plate need not form a hermetic seal. A desicoait may be applied to

handle any mmsmre from water vapor that enters the package. As can be seen in Figure 7, the
30 dciuccant 34 absorbs the moisture that travels though the joint between the adhesive and either the
baclc plate or the subsirate as well as through the adhesive itself.

For lf:xample, it is desirable to keep the package as thin as possible for viable portable
dzsplay apphcahon while still allowing enough desiccants to support the hfetlme expectation of
the dewce ‘Onc test predicted a reasonable lifetime of over 10 years at 40 degrees Celsius and

35 90°o relam e humldxty The adhesive seal was between 10 and 30 microns of thickness, 2
mllhmetcrs n w1dth and a water vapor permeability cosfficient of 0.2 fo 0.4 gr-mm/m® IPa-day.




_ regions are tekined between the transparent substrate
and the ar eas of the frane; that do not contact ..." the
backPl ate: " ‘txi , the alternative, the recessed reglons

- coutd-be forned as a function of the transparent. N

subst rat e..r.at her.

50Tk L L e TS Bt L BARTEL S e o
PC|ﬁFﬁ§“ﬁﬁﬁﬂ?W@*ﬂﬁtegrated spacers could be on the back

pl ate. Ties, ROBduEh WMt ids Been RBGHitel @ €6k Fodut hq:ahﬁﬁaemmmem for a
ermxla:‘rlp céde V\gﬁa}%ﬁzlr o{or %acﬁca(%ng dgtn etror:]:%m% L#%%t, fat )rte. 1t is fltg &cnded that such
Bl extepifierefepnpey Fmon@ﬁeé@?tasﬂlwmhm@alnmﬁbe qcpmoé amq igveatidngtgeptiyeso-far
of f gak: rhelMegibRee Biek. pl ate and the substrate. The

above exanpl es are only intended as exanples, and are not
intended to limt application of the invention in any

way. .Returning to Figure 3, the process of applying
desi ccant may al so have several variations. For exanpl e,
the desiccant could be applied after the substrate and
back plate were aligned and 5, joined. A small hole

could be Ieft on the back of the back plate, allow ng
desiccant to be injected into the individual device
packages. In this enbodi nent, sealing the back plate to
the substrate also requires the application of a seal to
the hole to conplete the joining between the back plate
and the sUbstrate to formthe package. -In this case, the
desiccant injection hole can also facilitate a conti nuous
perineter seal process elimnating the typical LCDtype
endseal hole used in the 10 perineter seaL An enbodi nment

of a substrate and back plate having tfiese holes is
-shown in Figure 6. The holes 60 in the back plate 30

woul d be seal ed after injection of the desiccant.

The end seal may or may not be necessary. For exanple, an
adheai ve may be used in the areas between the nodul at or
regions that allow the substrate to be scribed and broken
W t hout causing a break in the seal that requires an end
seal process. In an initial. non-continuous seal 15
process tht adhesive may be a material that can 'flow

such that the bole is filled in by the existing adhesive.
In this enbodi nent, the seal woul d be self-healing, Were

. self-healing is a 1 nmechani smher e t he. adhesive is

allowed to flowto close the hole that wag initially
present as the baCk Plate an& Si daserate were joi ned The
adhesive or other material maY Move to fill ‘the hole in




anmbient eoriclitiOns or wth heat application. 20In an

Alternative to avoid the end seal process, the seal lines

O joining the back plate to . the

tinnsparentistibstrate May be forned to be extra w de,

When the substrate is broken, the wwdth !: of the seal

tine Wwuld prevent the seal from being broken. This may

WHSEs HRine®®R: much of the ; transparent '4uSatrate in

unusabl e space, when conpared to the cost and cOmplexity

of an end seal 4 proceas: The Coats and benefits nay

1ot Pt of replireipe biedy el indyelersyaine ipdiddugldeyiseatcemeisin@ct i on

of |grovRig whrbishargnt ssbstaes; e beneficial would be left to the

Pr OCRSSradl@mb BRBErometric thddiubBi HrafBRRShok sliB 6 tRAGkAgieNg of an

I nt errg eronetric MEMS nodul ator in anbient conditions IS

pr oVi oY_edg rjré’n{er oned above, the adhesive or other

j oi MYy "EACeYS°8lt used to join the substrate to the back

pl atsealing the badtplafear e dadiadaxd thecuisaat with'a ithels $saC datebynfaryning enultiple

appl jaedqdsOntraitlaR dadickart BUESed iR N@hBliplRARQEest hat enters

t he r%%cr%g%qﬁébagg,se%?n be been in Figure 7, the 30 desiccant

34a or_Bs e noi sture that travels though the joint

bet et IR SPtyeen anlPie PRS2k back pl atedr the

s ubdgirgadibethasubaiedlid inta idivitrabdegibest he adhesi ve itsel f FO4

exainple, it is desirable to keep the package as thin as
ssj bl r. viapl 0 e j displ onl.i cat.i i

2EORSIOE o Bont] 3 SR LAl el BBl SRR e

e@%ﬁ@@ﬂtﬁ?r@ﬁf%‘%erﬂrﬁég't‘Fe‘\VP'Eé‘"-. lbne test predicted a

reasonable lifetinme of over 10 years at 40 degrees

3.GoL sibtHSd ABSm 1, BS mABodFurthe Bdombising: aphiil MichYseathBe AHRBS dt@ices.

seal was between 10 and 30 microns of thiclness, 2

mllineterSIMWdth and a water vapor perneability _

4 - BEfrathod S claigy 110’§’h2"etn0°r@{'dﬁ'ggﬁ' bati PRS- PPisey ar}g\_ndmg a back plate having

recessed regions.

5. The method of claim 4, wherein providing a back plate with recessed regions comprises forming ribs on
the back plate.

6. The method of claim 5, wherein forming ribs on the back plate comprises patterning ribs onto the back

plate.

7. The method claim 5, wherein forming ribs on the back plate comprises printing a material onto the back

plate.

8. The method of claim 5, wherein forming ribs on the back plate comprises stenciling a material onto the

back plate.

9. The method of claim 4, wherein providing a back plate having recessed regions comprises eroding the

back plate in those regions to form cavities.



These conditions are far nore rugged than typica
operating environnents, but were indicative of the
success of the package. Thus, al though there has
been described to this point a particular enbodi nent for
a met hod and apparatus for packaging interferometric
nmodul ators, it is not intended that such 5specific

18 ShERENESEAE 4 %@@ln%%@qg Aack bk hink %&semeﬂor{sfaanp?@%%vmg a
ventldon except in-so-far as set forth in the

b?cgf"fat&/\f"ﬁ’a"l? QPF%'.C’"S What is claimed is: 1. A nethod of
packaging interferonetric nodul ator arrays into

11. Mok métohdak cleh@vi, eessin grombigiaSiatigilateizoig tcedgedaedidna nGBise Miounting
a %M@Bﬁ atngs baﬂf@ﬂ% aﬂk#éfn' D franfl kT QIR rbbt%eéﬁoéilruis af % ﬂ@ﬁmé aYBthe
oLy u%sraf':é de of the substrate; providing a back plate;
?ﬂ%? T'Rg°a desi ccant; seali ng the back plate to the

backsi de of the substrate with a back seal , thereby

14. amrmethag ofipadkbding @ ipatkloagesnoduarr @ian, cs@prdinglesi ccant 1 s
seal,ﬁg,ldgnggltrgrgpééutgubg&gtgl pl e packages; hardeni ng the back

seal ; anu atfétunn m%ﬁferometbc odtulrtortarra k?e.eotnw%e k SI ) Oftiht.P trQ ckages
and brea % S PRI A T es. 2.

The R{dR8 8 Peak PElcai m 1, the mat hod conprising sealing in
non-mavhliing atlestosrttiabd ons as a controll ed environnent of one

Of esjesliﬂﬁ fihel tﬁ@l{‘ Bna@% tf@rbag{sMe 3} the s@ostrrl@ Qithe tohadsaf t]’@’feﬁﬂ' m'nqmg a
rélnc':?k relil sadue esmcant is sfalet%]lﬁmde Sgl? Hycg an end seal

the of claim1, vvhereln
pr oV’i’fBieh‘g‘“%‘('dlﬁ'a@kbaﬁ"l Hi“é f%tB?FﬁPm@@%s PN shgeta fpA o [sfegieespacer
havimefs sebeiss ¢e spegr pms. ie beiwedrhpulingt hiederafietr| reddnfatdr, arrays on the
wherighdaRhiQubsdhing a back plate with recessed regions
conprises formng ribs on the back plate. 6. The nethod
of claim5, wherein formng ribs on the back plate
1% dhpPeialsf H%l[”ﬂel”?ﬁ“ﬂrgprPY'W %Fﬂ‘%?aieﬂté“b%(etﬁ CHTrRepes proyiding g gansparent
supsttateoth edcadsed Bgionstirestdnhiintdrierometrigmedulaersere fbdmed.back pl at e
conprises printing a material onto the back plate.

14. The method of claim 1, wherein providing a back plate comprises providing a flexible, polymer sheet.

15. The method of claim 1, wherein providing a transparent substrate comprises providing a transparent

substrate having integrated spacers.

16. The method of claim 1, wherein applying the desiccant comprises:
aligning the transparent substrate to the back plate;
joining the transparent substrate to the back plate; and
sealing the back plate to the transparent substrate.

17. The method of claim 1, wherein applying the desiccant comprises:
applying the desiccant through a hole; and

sealing the hole.

18. The method of claim 1, wherein sealing the back plate to the transparent substrate comprises sealing

the back plate to the transparent substrate with a self-healing seal.



8. The nethod of claim5, wherein formng ribs on the
back plate conprises stenciling a material onto the back
plate. 9. The nmethod of claim4, wherein providing a
back plate having recessed regi ons conprises eroding the
back plate in those regions to formcavities. 10. The
nmet hod of claim4, wherein providing a back plate having
recessed regions conpri ses providing a back pl at e havi ng
mol ding re 11. The et hod of m 4, wherein

B B‘W‘%I?‘tﬁ’d’f %a"ﬁ dotrepineding 16 Pag p’FtSé‘e‘Q%lé‘ti‘s‘i‘aé“g‘f YherEESAPrEEagaing

a heeinthegekalafer ame on a flat back plate, wherein the frane
defines cavities between struts of the frame and the

24, h%ﬁp%f%gékaéh&ﬁlﬁ&ée%mc n%gulatoAa%tdg%gs AmpReKagi ng an

er onet or ray, conprising® providing a
t r arfSYSI8ALESRHEY PASE: rranuf acturing interferonetric
nmoduhaatiesturiag inteyferometricandyaleRr asiaxbern @foagkiside sfiflpstuprete;
pr ovirélidmg 2 Badagele; pl at e; provi ding a desiccant; and
sea“&&@mhggegggg plate to the backsi de of the substrate
W th er rntn ac
Gls ean e ek BBl e TP SR P K g oec et BPRDyTorhies Hufle
pr owiagaprs: @W'%P%‘tﬁ@tﬁ&ﬁ'ﬂéﬁ[deéﬁﬂ)’?‘t"@@e’aﬁﬁa@%ﬁ ding a
sheedcritddg teGubstrte bétweentregplabackpacend post s such that the

Spgoﬁéakuﬁ&ﬁﬂ& Subbtke ﬁ@%‘ﬁ%i dikdsi pl e interfer orret ri C
subst

met h%hareglfse%n%%sbf& R/\%e {% tge transp%raégltengstrate C{am%lrlsespfbrmlnﬁta sealnlne wide

rein
subs¥PeshEuhipihe ssels prt Bwedu“ﬁ@‘ the t“Pﬁ%p%ﬁCetﬁf’ A {5det at e
Wi th recessed regions in which interferonetric nodul ators
2BFrfe hAh MR claim hdwheldtescBRY ht@gacﬂfpla@|t@thmra]nspa\m%u@étﬁteQ&9Mlséy Ring
vg hagpe £ L R Ra e SRR TR Pk, v Hi g a
transparent substrate conprises providing a transparent
25 U8 trfetibe oh@aih 179, iheregpdtugter spageing maiGining e vaetumoglessfire in the
ofek@em 1, wherein applying the desiccant conprises:
aligning the transparent substrate to the back plate;
joining the transparent substrate to the back plate; and
2% danethag) oftPRRkagingcae Tt igfoaetrip Medytor CATRSIPAT ent substrate. 17.
The metdnod trefsparbraubstste; wher ei n appl yi ng t he desi ccant
co Wénﬁ@&urln@Qrp’nBéH&QnétrliEenOQQaﬁbrcbﬁ @'Backts’aé qutgarkugstrgtgl e; and
sealha%m %ak E . The nethod of claim1, wherein
seal i"AG "t Re*DACK pIate to the transparent substrate
conp¥@§%§a§éﬁFWﬁ§“the back plate to the transparent
subsdesiay ehevbath plate e ltife- haeiald PG the eabsirate with a back seal, thereby forming a

package, wherein said desiccant is sealed inside said package,

wherein sealing the back plate to the transparent substrate further comprises sealing the back
plate to the transparent substrate in an environment having an initial vacuum, where
environmental pressure increases from vacuum to a higher pressure as sealing occurs such that,
as pressure in the package increases due to reduced volume, increased environmental pressure
aids in creating a good seal.
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19. The nmethod of claim1l, wherein sealing the back plate
to the transparent substrate conprises sealing a hole in
the back plate. 20. A nmethod of packagi ng
interferonetric nodul ator array devices, conprising:
providing a transparent substrate; manufacturing
interferonetric nodul ator arrays on a back side of the

z@#pé$gt%%f cIQrquVMghn‘gsegm?ﬁ@Iﬁaoqlpéieq thp{réa\s,sagénp bérag%rlm?rﬁés@%a[mg

o e PR R e AP O ARG TS P P pRER gk e o
tagneeidinasabient dessuescaretm ihg sebal ed i nsi de said mul ti pI e
packages; scribing the substrate between multiple

Zéjeff:ré(ﬁgtﬁocd’ of %@91 i)j %ﬁé?élﬁ‘ g'netnhe%oé; E%Flé‘e@tn%m{amn t!'lenﬁéhgr' géé@ure up to and
n.sealing the back plate to

'”f'f‘dérﬁ%i‘re%t fes%ulfd {hﬁg?céagc?orrprl ses formng a seal line wde
enough such that the seal is not broken when the

26 wbhsthoatfeatkagigCaniiledroaatc hodken com@ding: The nmet hod of cl aim
1, vgp&rdﬁbgtrg,%gérg@gubgﬁg@e back plate to the transparent
substrale compr) ses sealing. the, back. plate fo. the
transapar én g%u'B er°”ﬁ'e"°m° afic envitonent havi g a vacuum
22. PIHEIngaPes@asf cl ai m 21, the method further conprising
mai nt@idg Ageddagnsacuum pressure in the package. 23. A

met hQglin®knePREK Bigle NG tRMNbabiRle of BE QUL @«.tm%&a;eer thereby forming a
corrpr|S|n ]S(u strate

manUFEE% g'heﬁg" saﬁd Gdeﬁ'f "%"tlis es'ﬁ@P o sa'ﬁB?fuT Stor on a back side
of | tHEreis SIS Hedsckyiasy fodaprspaAL bRl e saBpTat Agpilg the back
desiptant the amakpsred| subktyate hie ab ackropheat gaving dnhistidd peksirediggref than

t he v%é{kaﬁlth@; &h M\&IJdrhg @mpi@rﬁ lﬁre§§d%| whetréqtﬁﬁ/ﬂﬂbﬁerttﬂrpmsﬁge tﬁen increases to a
pac K]égg%f pres ure t%an thg mllilal press%rehas aljn?(occrrs fsucﬁqwa ta?] %ressure in tge package

pack I'n sea
tr aﬁ%"ﬁi‘?@ﬁ’ﬂe @u?ﬁ%f%dé{t"ém? U‘FPF’F@F e%wmevtg'ésesmlqsﬂgcwﬂ@ aRgekseal.
plate to the transparent substrate in an environnent

2N AVAEd padiBditd AlintM BRI mYMRIE cafpitikpnnent al pressure
I ncreases mto a hi gher pressure as sealing

occd)ro‘"d'naaqraqsﬂar?n%&%s“atr’essure in the package increases
due 'f'%ﬁ’“fla‘éﬁ’@&é’d'“\?ﬁ?r%ﬂ“ﬁé”c MR W98 8 FaK FigE ?féW?rfé "8F pressure
ai dsprévining aéadkiplag: a good seal 24. The nethod of claim1,
whergiing § akdidasht;lhe back plate to the transparent

SUstteQI%t ?hecbonip Iatteqo the Llcsrég tﬂ,g s%?lﬁe Wltﬁ%eoaakoseah%ereby forming a

trans ressure

of rﬂa@fﬁé? WP?{%IHS%??E'EWPUWGP@ 'éﬂ‘é? SF"HE?C&iﬁeng an‘ol ent

pr esgursd seding drernatihgats &ahe transparent substrate further comprises sealing the back
plate to the transparent substrate in an environment having a pressure higher than ambient

pressure to form the seal.

28. The methed of claim 27, wherein the method comprises maintaining the higher pressure in the
package.

29. A method of packaging an interferometric modulator, comprising:

providing a transparent substrate;
manufacturing an interferometric modulator on a back side of the substrate;
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25. The nethod of claim 23, wherein the nethod conprises
mai nt ai ni ng the higher pressure up to and i ncl udi ng
anbi ent pressure in the package 25. A nethod of packagi ng
an interferometric nodul ator, conprising: providing a
transparent substrate; manufacturing an interferonetric
nmodul at or on a back side of the substrate; providing a
backp,md%gba@( g\g di ng a desiccant; and sealing the back
lla ag side of the substrate with a back seal ,
therpé%'y“"ﬁs %Y d hackage, wherein said desiccant is
seal €eling H$i ek §'ait3d° echeagele ohviie rseyshate avdh Brigcl #REL ligeeRy forming a
pl atpeckage, wheeit sakh@piatzend seabgiideashie pddusdeher conpri ses

seal \A/h@gzlntsjaﬂln %l%am ﬁét@ to {Re H%Fpa#éhﬁﬂt%ﬁ@lfeqmmls%F[Je@s@ahﬂlgnth@&ck
envi a res

Up t g?gﬁetF%E? aare sa%pr%at%lr?:an enw onmen‘? lf*luavv{ﬁ EHQI’I]Fal enwronmental pr?ssure
pr es*w?reth%%quher?@a@eghem e ﬁ'i“’@?f‘@”re“tﬁlr%%%‘ﬂj? é“et‘ H‘&Wa%eﬁé" a higher
i ni taraburptfes Sy @itdpreeat ian Ggedar tiesrs Suchthithag presesirepin disss piclege
I N 1S RAKAGR RGN BBRE hclbRd bRIrbrRdMEIQFb Y Ad X8 crbdifd £REE Al
environnmental pressure aids in creating a good seal. 27.
A net hod of packaging an interferonetric nodul ator,
3 ah?)rmatqur?@clauﬁ,Zawr@[eﬁlghednctrqaampLéﬁpSl%el}B%Qa‘clag% during sealing creates a
campexwbeko e sheyge tamaitial tadrebier @it during avedhul chtiror in @hictathb peckags isciethe
h,gﬁerprggu,s_ubst rate; providing a back plate; providing a
desi ccant; and sealing the back plate to the back3| de of
the substrate with a back seal , thereby formng
Shdbk agacd Akimeth weHr thg dsregees rfestuge @%‘E B C%"N‘sﬁ"ﬁﬁg %eﬁﬁ'”é creates a
cpapkagenaepebnpasiseddherye toires ek apkat of tiroe inhdich the cavity is at the
hibfcrpeRaeent substrate further conprises sealing the back
plate to the transparent substrate in an environnent
havi n% a pr essure h| qher t han anbi ent essure to form
33 e Behnd of ggm 25, PrOBPTRFFe AP T DYde t&h'&"'&ﬁgﬁ dirne sepptoIfEgtes 2
cRRNIREkslese aﬁiamerﬂyavannalmgweslhecuhm@merrg guedsig firee ip whicinte pakdoa et the
higifer préssit hod of packaging an interferonetric nodul ator,
conprising: providing a transparent substrate;
manufacturing an interferonetric nodul ator on a back side
33 nefiad gft!i’B@W"éﬁ igferferqgpeliiMap R JSACRVIGSP fPBPIsing:

providing a display panel comprising a transparent substrate, a plurality of interferometric
modulator arrays formed on said transparent substrate, and a back plate sealed to said
transparent substrate by a back seal to form muitiple display panel packages;
hardening the back seal;
scribing the display panel between the multiple display panel packages; and
breaking the display panel intc individual devices.

34, The method of claim 33, wherein said transparent substrate comprises glass.

35. The method of claim 33, further comprising applying an end seal to said individual devices.

36. The method of claim 33, wherein said backplate comprises glass.

37. The method of claim 36, wherein said fransparent substrate comprises glass.
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providing a desiccant; and sealing the back plate to the
backsi de of the substrate with a back seal, thereby
form ng a package, wherein said desiccant is seal ed

i nsi de sai d package wherein sealing the back plate to the
transparent substrate further conprises sealing the back
plate to the transparent substrate in an environnent
having an initial environmental pressure higher than

i en ressure, erein the environnmental pressure. then

o\ 10 ERel {30 61 yHEFh SRt JR SR PPN R S LS Lheere
s@8lraddagl i ng occurs such that, as pressure in the package

i ncreases due to reduced vol unme, increased environmnental
3P TRSHHER oBIf 33, Wh&EiR 8rbiRgth@dig R PartEBprisesribidd \8e HEBk had of
claim 23, wherein the increased pressure inside the
package during sealing creates a convex backpl ane shape
by partial adhesive curing during a period of tinme in

whi ch the package is at the higher pressure. 31. The

met hod of claim 26, wherein the increased pressure inside
the cavity during sealing creates a convex backpl ane
shape by partial adhesive curing during a period of tine
in which the cavity is at the higher pressure. 32. The
met hod of claim 29, wherein the increased pressure inside
t he package during sealing creates a convex backpl ane
shape by partial adhesive curing during a period of tine
in which the package is at the higher pressure. 33. A
met hod of packaging interferonetric nodul ator display
devi ces, conprising: providing a display panel conprising
a transparent substrate, a plurality of interferonetric
nodul at or arrays forned on said transparent substrate,
and a back plate sealed to said transparent substrate by
a back seal to formnultiple display panel packages;

har deni ng the back seal; scribing the display pane
between the nmultiple display panel packages; and breaking
the display panel into individual devices. 34. The

nmet hod of claim 33, wherein said transparent substrate
conprises glass. 35. The method of claim33, further
conprising applying an end seal to said individua
devices. 36. The nethod of claim 33, wherein said

backpl ate conprises glass. 37. The nethod of claim 36,
wherei n said transparent substrate conprises glass. 38.
The nethod of claim 33, wherein scribing the display
panel conprises scribing the transparent substrate. 39.
The nmethod of claim 33, wherein scribing the display
panel conprises scribing the back plate.
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