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METHOD AND APPARATUS FOR SUBSCRI BERS TO USE A

PROPRI ETARY W RELESS E- MAI L AND PERSONAL | NFORVATI ON
WEERRMNCESW THI N A PUBLI C MOBI LE NETWORK NOT OTPERIKSH6/010231

CONFI GURED TO ENABLE THAT USE CROSS REFERENCE TO

RELATED BRI PRACESRFPR 65 FENCHEN GIoART dH TER AR

priority fromUnited States Provisional Patent

Application Serial No. 60/670,914, entitled

"Bl ackberry Servi cerFIEQD ONGHE IBVENKONr ry Net wor ks”

filed March 21, 2005, and is related to United States

[6001] pﬁk%\ﬁn&%%lﬁcgt@n Fpis §Qﬁé f@AncMéﬁ'@ﬁﬁte Qéd%ir&mt@ és Mtnle%g;cEiﬁcally the

W TH
present FRFiPA RN 2 ) © SERVFEE R SRS f&réﬁmmam*?gwé cireuit
featuresROAM NG PARTNERS" filed August 13, 2004. Both of those
patent applications are incorporated herein by

reference in thepxciedidmnes yr TRAKEREDIR OF THE
I I\I\/EI\ITI (]\I Field of the Invention [0002] This i nvention

des erein relates .t he fie r Qv
e e
Ultra-lagpe poale drgegwitet] MU S Decircudts van inclide qomplempnirdny mesaliopilié dewicorathagy (@MOS)
field effedt garrsgtmts Ia@’[ﬁ ' I%sﬂte ‘&Ie aﬂﬁ@\ﬁ‘ Qh@gtl&xﬁg%%m% %%)gdgésg@ [hogfaﬁMceIt@mllhons of

access to emnil personal information
devices Py e 5 FPLLRSIAA (b el ] 1Gaqrep Gestysy ) tB‘Ek‘B%?aFVh‘? Rgumber of

dev1cesanMHCy popul ar GPRS- based service used all over the

[0003] V\Bng lﬂut]:it‘i)oﬁm toetmnla lxg%togl(,a&ﬁiga% §1mellsﬂ)n§) Q L&v@&n&ﬁﬁo@a&yuﬁ »general,

oW 1 n C countries, local nob
proj ecﬂ@tpléhogfaelrygefar F oatooRra R BRPRyrassEF bitesen VaseUStnr?élasmfgrélns fpesprventional
pro;ectl&ﬂﬂhdgﬁtf)‘Eﬁ&ﬁhcb@ﬂibe we |W@i@r, Bn6htdahacdchle ity a edBdidn/seatioe film or coating,

the photore51st XI? g’ngo)sr;ngtsyu?c S6%l mnaatg)@lﬁglglgﬁtje %’_\%Etgd AreaSof Qur%age throPgh an intervening

evi ce , 1IN sev
master tpl@@@tgrthg: mgpk qr friclgydorja (gar(l ppttarg. Tlp@a%lg@a@b@&é% .‘)uch 3sylrgiviolet light,
vacuumGittal it (VIW)QE‘gﬂlt dﬁi’(ﬁe[dﬂlraﬂﬁtet 16hi ahe Bliakk baralsy beSEaY taBiGtion, e-beam
diat Therefore, subscribers usually end up subscribing to
radiatiogy®lee | herry service of fered by overseas providers
[0004] nEliertiagitionpl wal & redi(ce cyifidal dimengiays ipf relhe ippreyemewss to theflifhegraphic process.
Such mHFUVérﬁgnts esh v %@éﬁsxﬂﬁ’t{g an@&ﬁ&ﬁ@e @ﬁen@&lulﬁflg é?(f)éi!lﬁbe! r%wfellﬁ&ﬁﬁimt Evenifa

fee i.n the worl
ibogssppReRe s HBTE S He AL D BB Aoy R foo
densitieB| ackberry subscribers in the Mddle East end up

[0005] Cﬁsceeaing% Jnmnwnﬁo%m%&hmph@ CHUEM BloEAL 1R TayBE HivE BSn subject to
one for Blackberry data and e-mail over GPRS fromthe

spacer R pBE BB UPBEPOErsai RS SRR PGP GT eARLE spacr
materials [:@ii‘ﬁoﬁel’def dxie @t nitfideqytdtaiod .Thé HOBEhTatals yiie mwsltypla;roaltee and etched around
compatlgg\{rla%gfﬁ laerE S!YCRI #_ﬁoly@ﬁgon%@orlnﬁn p%d@l%?dn%

nveni IS a ne rt. to enable )
[0006] sﬁwngefbgtw P%érrgs(AB@ haglpepy cogveationglieprayidyd endornea(péls phytorpgifgmaterial
or the hhr@ enaék t@féh\lcia feflevatatylad RE@EMEdICc @sisthdteing] TRy abdNagfioh beritiGil

d1mens1f)1hof the li)ga S%/ tteerr? %eggﬁglh% AlQé go O%r Bloralgc?%ag{%);%er S5 M:ia?@ely t91¥1 layer

which igyfot gmqsra herd griagkebecai g g@ﬂ?oﬂ@g a@;d dopraoallgy énog@gset}eélﬂnhty due to optical
design @ﬁhﬁé{eirs Oﬁ&v&haﬁal s@flcfeﬁartch&k Mo@e@tfeg geﬂ&ﬁilyfhh&a&ﬂ bedh uekRWWitG B atdi®ARC

ayrs it Gl RGRIRE Per PECPRT R BBt et BT
[0007] t Hak, ticfdips wed t ehrinb ERifsatyreBhsnskioe Fanysntignplepoymenzing etch ipehniques.
Furtherttme?e 19!1 mﬁﬁ fok §¥] b Q0¥ Fonﬁné—sDanar AU ehdiod #OMBMRE an Alt@layer step. Yet

further, tﬂ}ef?és aeqryfc{ f{smf.?té o%te%(? 0 égrgcgigsrtgalt }I'\élggcgsc?l? %%rll)y ?t?}ér?gg %resltlll thereis a
need focanribtecipeth@icifetialy radke CDalzk of ARC Bivliseso et fnhet sold, alhere is aneed to
nunber. Voice calls and SM5s will result in expensive
roam ng charges. If the locgal card is active, the
subscri ber cannot use the Bl ackberry devices to send
or receive emails or information via
Bl ackberry. [ 0008] The present invention conprises a
novel way to solve that problem It allows both the
SIMcards (or rather, both the service subscriptions)
to be Ioglcally actlve It does not even reqU|re t he
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4 . The LPMNSI M shoul d al so have international dialing
capability if the OPMN SI M supports international
wdizadei0gs8f 00014] Once these requirenments are MePCTAUS2006/010231
Bl ackberry subscription details will be captured and
reduce th¢ @R excfinalgnspgctet ctitfvel dinsndien (BIGB% efrap prepmdtpolyaterspiost mafigiel by using a

polymeﬁhfﬁ%rgasvydhltlvetl@aﬂe@daﬂtsﬁeﬁ@fga&&ﬁi@&&hvﬁd'ckssVV| Il automatically
sign on to the data service on his behalf, and that he

shoul d only si gn SI\/B and GPRS
service with the t“J&FFCaréc\iﬂ.}\llv\[{zg]gg(%g] Once the user
signs on to the voice service, he can access voice as
[0008] & ¢xergpiary] grnbpdimeptypletes to aintthpd gEfabrisaling aptegiied degrip The method
includeSRéVWdiE@n Erﬁl-x%ﬂldame@wﬁﬁﬂ@fer &Bﬁe\éi sGRtrfdd, @l\éimdﬁé a phﬂbﬁ:&bﬁ@ér above the anti-

reﬂectl\{;): coat%qbl eye{ Snde pai termr\ll%tﬁe pth otores1s r ’}Ifre gloé? Sgl\%?u% S. r?movm‘g1 the argl-reﬂectwe

recel
coating talica mrpe¢ordannemiith i iest feame de;ﬁe@sbb' tn p{lC@@@.fEtsl]ayet nCha chiovingincludes
prov1du¥grlgyolgﬁé¥mu@ R Th@fe&@@m%iﬁﬁl-feﬂ@me&%tﬁl@ fa r ﬁf@ta |réa0&h cﬁ‘tﬁ!ﬂ ldSnension.
0009] the LEWN gscr e?er Wantsd t t t i t T’tle ethod
L CIERRLFY FRIOGTHrddes &gty 8&6?5‘8 piee F’h‘t‘ &R "Zﬁ‘i rS‘H m
mcludemrgzlldmggn ofg@OdhiFflbetive ¢ohtang) apfPasa decetohipg the prdi-refiebtive doamlg m

accordallég &itRY ﬁaﬁt‘ﬁl%a@hém&iefmés EMB'C]I)& rT\ﬁ@ﬁlgshﬂ gry'@%ﬂ??fnéud% })rl)wdmg a

overwite overseas one For voi cepmal |
P°1yme'§}ﬁ“}glage§b T?‘S SRAf{Rs i BRAMTS e&%ﬁﬁ?ﬁtlnwngre ‘t?&‘} "égtfnf’“st"ﬁ t he
[0010] oVe mé@sembudﬂnmt relages toatmethnd vidforathg a[s}@i@lﬁé.&} aphigeggaqd\cirg@. The method
1nclude§’¥t of gH)lva?gn &Qamc cga(&né/\ﬁ% a%ﬁ;@tra%é@%a gr 9(5% a Eu%stﬂé' ;ﬁgerﬁnthea
LPMN oper at or . di t1onal
photoreaﬂ tﬁéﬁﬁ?‘é’d@%‘e aﬁﬁﬂmrf’@?}’é‘& a?‘gsﬁlfﬂ’r"éé reaIPVltl&fée ?f&ﬁ% 983t ffepdangg with the
feature. SEME cdatiigtitirembvep asidg alpalyinktzindegeat | pti on that foll ows, and
in part will beconme nore apparent to those skilled in
the art upon CxAFTCRTRINGRPuE Bhh@iivGg o upon
Iearnlng by practice of the invention. BRI E
CRI PTI ON. OF THE DRAW NGS | 000201ht gure deplcts a
[0011] sTbg Feemrieny R P dimeptsaith br st o feroriRe ¥ r%f&‘F‘tﬁF ®© ﬂre&fw{?gaélymg drawings,
whereinllikeiinctali@erpredikeelémdnta)eadit i on. [ 00021] Figure 2
[0012] I hbﬂﬁfi h ?staeg§ne§al ioh&YXui ﬁgck%bﬂalln gpﬁtetcfﬁﬁg %grﬂ%? xlo ssing an integrated
junction uppl efrentary service pF 8 U ofé
circuit ‘Yalff‘é acﬁ‘?fé@%i?ta“ PW@W.G@PPdHTeef@ozz] Figure 3 illustrates
[0013] t IeURBQiisTRlw didey sifwiri aboDM- bfRCiRte icingd iRt adtehing Pebedss foFesubstrate or a
layerat)Eeas&n{rtlnventlon [00023] Figure 4 illustrates signal
Y T an overseas nunber with a non-I ocal public
[0014] YHEDRE 3 fratsohsmrticgrgietectioprd vipy el pubsirafy dlhttipiohin FEHREL], showing an
anti- reﬂgétﬂwo@tué ldybd dosohitiat @5 inSdc@Rfhce it W dxiplay BRI RNt of the process
Muut(ﬁng]r Eed SMS MI' to an overseas nunber under the
s EHY i nvention. [00025] Figure 6 illustrates the
[0015] f FIGUWRD é isnesehembipceiss-GRRS Bipy nighd suigptratn dlusiraBl mdkKHERE 3y showing a
photore§i§ fa¥dr 65p1iioRRepQY REGEAS WHRGH eRblary BRI dinteREof BE BR8N illustrated in
i nvention. DETAILED DESCRI PTI ON Operator Logistics
Flgure2[’00026]The present invention involves deploying a
[0016] SFIGHRE 5 Racshdemat@atoesmguo(laSﬁ@y ofgthe sibperatt PMasd BEIGURR 4)eioling a
photoreé: dt g']rft(aﬁnng' tgwig\éﬁzoxrdgﬁ %’t n@ﬁ%%o&ﬁén?m pmgsg\@ﬁlé&ated in Figure 2;

chitecture. [00027] The L operat or reserves
[0017] s‘E}@HFEF isagrgmatigoropsstiondl gew gﬂﬁé&?SFt}e#@m@ﬁt tnﬁbG%’%S showing
etching bifthd an@bfBltiR€ doagip agerdibicaordunet withfai bxemplery @RbdiBext of the pdiess
111ustrat‘L;dP ﬁ bscriber nust be issued a new local SIMcard
L his range al though they don't need to change the
(0018 GFIBERR As AseherabicnpENon visy pbeabbseate dluviaisd mIFFARS, shovwing
growth SIRSEIsidB®RAlls pﬂtﬁk_ﬁanﬁ#@ﬂ%&t&é cbb&tin_g et steali-ne »hﬁl‘éﬁe)@mbl_ﬁlﬁj @hbodiment of
the rocgsgﬁﬁst%%g%cfr.lugti_on pl an, which can be of a prepaid or
P post pal SOFtS ’[ 00028] The LPMN will need to inplenent
a subscription process to Q?_pture t he mappi ng bet ween
the LPWN subscription profilTe (IMSI, MSISDN) and the
OPMN data subscription explicitly from subscri bers.
This can be inplenented by providing the overseas
MBI SDN or the overseas SIMto the operator. This
mapping is not stored in the HLR but is stored in the
dat abase of the SPG [00029] USI ng a speC| al range | MSI

o " . a .
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this by providing its own address as the serving MsSC
and VLR address, instead of the real MSC and VLR
waddreassss. This allows it to be the recipi ent pPOT/UBRN6/010231

[0019] Wna Icﬁ%lé <Fl ss—'s_ﬂ'cBongﬂfgeM th'e:m %ﬁ’ll@'ga(?e% 11]; ﬁﬁ%ﬁh/sgs%mg a layer

turn ows It to control 1 ncomn
etching sty agepdpnce ith prexppplary Pfeh?élme{lteéﬁ}swceséléisw IR n
[0020] FEUREiBa fcﬂJmaﬁMosE’RﬂtuﬁfBﬁﬁe&gﬁﬂw sabmte%ﬁéd&mwdﬁfu B&wing a

rder..to be in
substrate eQExF%V%ﬁ) m acgoexi raf‘?ee“Pﬂl a{l ﬁxemplaliyletélpoed of g%&ro%ess i lusgated edin élsgure 2; and

00211 FIGYREY isusphstnte. croBoReql Tive Ob%plb%fd Hligeist IeHOVEE. hlskrying o

conducti@Xin€ &Qiu@@teﬁﬁﬁ&ofcﬁﬁo@ﬁtﬁ BRI erhtd iR bIES préRsslilt@ated in Figure 2.
filed patent (Signal Packet Relay System for GPRS).

oo B RaRRER e O D R R 5

this APN to the SPG PDC context activation fron1LPNN
100221 Befamingiio FICWHE o 8 suhpirated A dsthapintiman strdingpisiem Adt Supftiate 12 prsrie 2
semlcondtﬁdoﬂs)dbsﬁ’w sB 6K Stienfgatlibh erséntia) gelg:a’M}ln GSihér B\)bs@dﬁﬂﬂ@dnﬁlg Jubktrate
12 can mcpge one or morel\(%sye{s ogrlnaterﬁk(% rgon li‘l?e layers ¢ %ﬁGsﬂgxlatgg a%etrs conducQ\Ee): layers,

subsequen
barrier 1aB1=ra ek%@r feyersAPNatprial rhikRifo SEBptedvior felepsively myeédlsmmthwrpqq@
describediRézid 0 t he OPMN GGSN and Bl ackberry ser Vi ce.

037].The. SPG functi L
00231 (SPGB st s et
vias, dopkOBORES WWheand t*}@rlhéimlddmvasssuplewt@pmmg m{EBivttoatorRRBsensors,

capacitors, Q&ﬁtoksod}odép ettt Substlal’ Q2 B b anelils 1GR SR Fard oF arf 1R ke CduBrate 12 can
If the |location operator. 1s other, than the

be part OET%T\thr @& %‘ftﬁb‘fhfs PSP $ TS By TR oufryt ¢KES Pal
[0024] ERMN: $sibtén W i profetablly @ dtylehing systerh foe foemihg fefmks/onisfibstrdwel2 or layers
above su{t)Js(&Qt@'ii ?Qcc@xﬁ%%ﬁ{ htfm%rablh@pakt«?xﬁé“ﬂy@érﬂ IOtCQl?mcthfe Iagl‘MmgQ SW ]!nlone

| ocat1 on update and suppl enent ar

embodu@%tr s‘yft%éloptf Ml?spaé WG@G‘S@TW‘@ Hna&%gzeEMyan fo of cg substrate 12 and/or
layers abpersitotal 12de.¢. dayai 320 NChamtka 5@can o ddoid dr ne(Has MPS R GPeretving

I I
etching aggsl Egﬁbgﬁo%&kﬁ?ﬁﬁﬁ%r@ga% g@lg]noiph{]% g%éaﬂf? ﬁg'&é?h’? G receive
several Srgféﬁesr <8 BHPSENFIPEE SATHH- (EPRFEATES{RESSTHFS, 20PHAY THER Tihe panfeuratin of

system lmmmm&s%ﬁﬁlpl&?@ as the VMSC and VLR addr ess SPG

[0025] fli_lrb(i\l}'%le Qnt%lntl tﬁeﬁﬁységtapove %&g I‘(ﬂ% %mfeglacolfi)ﬁ Qucior la)ﬁar (such

as layer §2)epad te fqnﬁfi e#thﬁ@k ofhe dfelyoigig Byer F?@ﬂ?é p gdtargyide epdmpe@ate gorg@uctof layer can
be polys%ﬁfqlﬁ Br ItFl’éI\lilﬂ\l ?I/if%&tg 'E\tliisdcﬁ:@srcgﬁf%fes tls%fgSheVH{Jc&s aelLDJ éwgleci‘ﬂe&v\/?ﬁg?tg&

. e en atl Qn ate. w e . .
cmbocinieBy R PR T4 1035 CaST P A TR ol e

layers. VappyislinkdgiRte® Sircit fe@MEs Paylbe b @ted gsingale rhdiod descrORMMLWVE

[0026] %ﬂs@atMlQBﬁ&/s%%téR@yE@ oitrbﬁengDMoﬂeBnge% hnlnEIM\f‘aslﬁﬂoB ’ﬁl% gnnmples of

" suesISDto 3|ssuesISDto
e presey S 25 g rglcapry HogiE) @?Swaﬁewafwa&f By 98 O e
Substratesi2 @i bé candabtisd, midondusipads inkwdatikd VN VLR/ VMSC 20 7. LPMWN

[0027] P(g%a%%ggaglﬁéﬁlﬂ%@gﬁ s{uﬁ@s @%Kot&%lsﬁgyg’r g' rr;laénal §F g dgpogltfh §§hﬂﬁéd over

an anti-refeNiKe 49ptRe SR G%YE@WWFP@ZdWé@ﬂé%"w@ESPV%@R““E Gaption by an organic
ARC mafkiial 580G alove Rl 65 ostuBtraéI lo. tayek RNN Merahw@@l aﬁblala%d R in
accordan'c_«!.l'\ﬁfh%%a \s/ 263 1n§ ngp %%Fl?gerves as’a 01'435 O 8r slu nsce: erg & IMn\é o¥ ll’ayers above
substrated § erjpyéqwgquystrgtg ﬂz/(sgcél aglaven 14 88 eél aga cog’@pgé@mqlqal}y enhancing resolution

by reducﬁl@{eﬂ&ﬁ&iis nﬁudkfﬂ!bﬁllﬁ mamlﬁa\iayeﬁlﬁ 1L cHB&h ol b Ghirftough to be etched without
1 n rrnat] on ca u ase,
ol 1 e P B A g 1 R A BHED B S bR ne of

lmmmumﬂﬂ?mﬁbmaﬂ9subscrlber wants to do the sane, then the
| ocal subscription nust also have subscription to
i nternational dialing. [00042] The LPMN subscriber's
| ate call forwarding nunbers wll in particular
overwite the OPWN one. So if the LPMN subscriber is
not answering the call when his OPMN nunber is called,
then the call goes to the LPMN forwardi ng nunber such
as v0|cenall On the ot her hand |f hIS handset |s of f

. Y o - o - o o o
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GPRS | ocati on update [00047] When the LPMN I MBI is
perform ng GPRS | ocation update, the E214 SCCP nessage
woO00ead7ssect ed to the SPG The SPG wi || perf or RCTAWS2006/010231
separate GPRS | ocati on updates, one to the LPWN HLR
[0028] \Hihbthredith ematSRG een tdmriSEEPeIEyR A phckveesist chenicdlsguitdhls fa@R¥bEraphic
apphcathRM’éﬂ il 13 be b§Eo§lpgs];d 3Ba ik iRl SFREA a@E}gthofa&gi a solvent.

Pl 1, P g P B e G ones
photoredisegi sters with LPMN SGSN 30, the LPMN SGSN 30 sends

[0029] gﬁﬁ@reé‘r& ﬁl%lllla@ 13 19@%2@11%13 pextcllli];[ﬁ g[?].ﬁmaﬁ%@vertl%&n%g g’rugtull: 12 Material

ays .
16 can bg pmwéﬁ%fhﬁgg%@ W{W BFrorsPRAREeraRs phe\aoieﬁstgeswéms ] Bmkness
betweentol1@inPOANnitibR. B&thdr, phokdrivid drdteRal AR miap BelifiBer b HhditiveopHbidkssiat ol a negative
photores?st an n e gﬁtlﬁgﬂ Ire%%“%a?e&lgISQhé tﬁe?ﬁ&stf;ﬁcet%re lykgllalsyhy%nd @ @reﬁst
materiald @ ﬁ@gt Sk PPlap\IIYSGSN 30 7. LPMN SGSN 30 i ssues | SD ack
[0030] tWithyEree bo I&GU@LGI 30, dn dxE5p18S prb&E faGkming algitb/MadrloRitrdurdis

. 3 | SS LR .
cesivatly oo E T o ReB 0 g0y Wit dod Ryl gty i
reduced [cfitigh} dGESHPrd OD) Batureym aptirledize ¢ogiing éARID UperaErocesp209pdyagagpously
prov1des{ 048] :\Whaxr e&:ﬁk& td p%&ic&ihﬁca[ (ﬁﬁl&iﬁlﬁ@fédlfcﬁ&ﬁbm hpr&3283200 simplifies

manufac)&%ﬁgéﬁo r&mgrn ru*g cgﬁ?j afll Yeg?ng%bélgs I'fdg I}Slt% g’réjcg'%samflﬁlgrovesgfemsmn
assoclattdpwmcmumnsﬁnﬂ e. The local non- GPRS profile such as

[0031] LPPMLS il %ﬁgohslly BY&ERh (i ﬁlcxteat%ﬁg QUSRS SrasntheN cORIRRK requlrements by
ed | SD data are then se

file.
sdcing e OO 1 TP R PO AP LT P ARG LG endcing
polymerGRBSassddises in Heicorect dubrity, osigmjficar hriokage dlmdin@RRBct critical dimension
(FICD) &ggec‘ﬁﬁk&éh lwgﬂla sgﬁ %txfn!aﬁnn% %@eb @Jmééd Jrélmt: MC lpPoMNs Nﬁle%%érémg agent

to the in the ner
or gas oy ey P ATl apT iR AT %&ﬁfﬁmﬁﬁw PR bl gf chamber

current LPMN GPRS | ocation update information (such as

" i
oy T o A T U 260 M g g st
because fitigE be 3pre WEPRACNBFOSEINIvIPPOrs 03552 oY edablithsd. eﬁ%f@“@@!‘iﬁ‘?ﬂ‘i‘fco

technoldgil A,(RMUed'ib;lBgtaﬁhl& hgipmea ks qRitaSbtly,ih@chanMbsih ey@imefitRSequire additional

e _changes MN HLR go directly to the SGSN
°ha“g°SE%V\%Rf°°eSS Fhaid ‘“°n% B R HLR are the SPG I nf o

[0033] | Baecess 300, is Mpfarelly edvantdgaqvefes gsefl fo POPRSSPATES (oF flisroatiyelPPIyRItupgs Rrenches,
etc.) bet@@enlifds Ur JtmaEfe% hebRleRbddithaal 86 sgaés hib e FBle hERNhATtiQI

. .LP rofile data such_ as )
dimensigy b @t 1 S b OB LE e TbUBR AR OUYORET 1 durine the
etching priogessl. RlicantstHavhrranadoxicellydbunGPRE te @rowingigrialiof lajgrdl pideybiisaipting the
etching I)IG&SSCM&E@@&MQ ﬁ\la sp%@N HBflen'tﬂe?atH:Hll £0S saﬁle ﬂﬁWmlat@%E 'ré?r[l)ved to form

ﬁrrg ate is sent (e.g. power off/on again or new SGSN i s
the patigh 5 st er ed) . [00054] Finally, it is also possible to
[0034] UB&eSP® @ beanitizel Ror i lifeh @atSCsBiicsndeny aadadh wiRchaaRiE @gdayenl9) is
utilized. ;[: 'ﬂ‘ﬁ amggeafs plrogés@()b %uéepﬁ@épacgaﬁn%l&(i@é tﬂéh1ﬁi&1gi§ﬂ ﬁetwe'exmhnes

way, Su sequent and st and one
conductprg, eraaﬂlemrpewsP | In gpsrREefirisd prbofime sy iy P%ﬁ&%fﬁ a fhﬁéﬁh d@& py@plasma
dry etchtubifg mﬁ@ﬁddﬁait 3o feMota@heSARTL layteﬂl 9tt1ih€15 h& dlrecHEDNernddiB phétbresist material

16. ApFlgrgqu%% tut1f1%eg%{§% h%gﬁhfﬁ% %s% s %ZOIrllto Cal l(ﬁ#&&%,el 19, &ereby
shrinking e ifigpldgneadent y cal | f or war di ng and I ate cal |
[0035] fla Bm&dbcﬂﬂant e payﬁérﬁagsgemuM&@ pBlgﬁ&fz&L gs’l\&lzu 28 UGS CIVA or CHEF;.

However pch:es§ %OQE:S tslglblg d B% sPem {cﬁ%emF gpoﬁweﬁzmgﬁ%gnts qgf)ne\?ﬁlﬁ)sdpment the flow
of the pcrlmeamnsgah/smtbaemmﬂ@ Ah excSFI; flophdf ¢le pelithdrizink egentrestltsrimancetch stop

speci al mapping of MSRN to {the OPMN HLR. [ 00058] Wen

the MI call routed on the special mapping finally

reaches the LPMN network, the LPMN switch will pass

the call control to the SPG again (either via | SUP

| oopback or INtrigger), the SPGw Il then reconnect

the call on the real MSRN while at the same tine to

set up control S for CDR generatl on. [00059] Referr| ng
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[ 00062] Normal MO SMS al ways applies. MI-SVS To | ocal
nunber [00063] Normal fl ow applies. To overseas nunber
wpQOBAEHNT87T nce OPMN HLR has SPG as the VMSC/ SGSRCT/US2006/010231
address, MAP forwardSMs wi Il always send the SM5 to
conditioh lndileSRGIiflt pBlowné fhe pelyBP@ng edertysultsdn dnyenargiel relivE@ SESN.
Apphcag@ﬁz;v@: f&ﬁﬁd‘ tﬂa@a caLe@»@ %ﬁr}lza{:@f e %ﬁgn&l%/ﬁé:ﬁﬁ{ lifto g& 2g15mc %gtc;ﬁ%ocess

| SSUES -

can resly 0 TOQ0 PR CRRP IR Lkl TP e reai B Bl orest.
[0036] f Adcuvdingl® of\dmbodiménn @olpdi¥ink hisht (GH{F it BEG) adidd @ ofiventBRE75
CF,/25 ﬁ%r N%AR\?SVE“@C@%“F&J Eééﬁ{s oS, @@l\r} ,\“/ lod J}%o LM, LG, mtafbotn%m%@é' The use

R 53 |ssues ack
of the pajpmegizingspaeptesuljs gsca@gar%@efea dswse VE!’G“ foe}@ere%?wéﬁg% éons%F BARC
processi S going thru the SPG SPG will replace the OPMN | VSI

( - DA o
v TS B O B 43P 5 R«
conventfoga ewarefsbotrmm{e@cﬁvq qeatala 450 Atch mEEssiAf 4ppr0ﬁalﬁfkl.‘/t1ﬁ gandpybeubic
centimeREGHEASHutd @Mnﬂ@%@ﬁ)‘eedl‘dt&ch) rasquGﬁ‘E ctp |redﬁkft16xf ¢DQO bﬁlf)ﬁiét&s Applicant has

also fouac? ﬁgt gncorg?]rativﬁ.oé%éccm the (')\{B enzmg %gent I%BR]JC%IOH of 3R/"_
nanomeswsApmamsrhgvetfm@ﬁ@m@mwhmommmﬁ éjﬁa&ﬁcrasr mgre igioithetfesd ptpgk results
in an etdhRMNcIMELSDN 1 n the SWI tch of the LPM\I [OOOG?JSPG can

[0038] a%réo gﬁrlt?eﬁa?tézﬂd pﬁlécatlwa pgﬁ)get(ier%cap 8 enge ogn%%nan {)ﬁc c%fgés’ H)fa %e introduction
of the p@mram tgevit Fgaxanipls, thoqarremiand of fofymetipingShiSieedsh toggpch appropriate

transrruésfaﬁi Landt @e%en\ﬁgﬂt GERBE K ratﬁ) BEmSR @nﬁ%gsagéﬁ@seﬁam higE VSf EIDF, instead of
cate the t he overseas

nd
CILE AT PR TERE 16 Fgh 2] DERE OO CETRIPS! PP iae of sd an. Futir
the type i ARC miateal, its GRRBssBlempdcdyes, pyessGeRS! e{n&@ﬂﬁ@}s\bﬁe@fettiﬂe conditions for
mtroduﬁl)m%gl erﬁ Fg% ol pi ekﬁnpﬁgwﬁgﬂepﬁlﬁﬁeragjrwcﬁﬁe&% tﬂ%ﬁ\lrgwth rate on the

berry DP cont ext acti vat | on,

ARC lawr |a11d l?ghﬁrsnresws%%mm@ thegrength fategy ﬂ’BIAé‘EI&YQ’r r y net APN
[0039] WPrbdasst2heis HdsbNediss nibRreecwipeittakpect PFSGTREQ as Tlewh. PMN siOND)2, an anti-

reﬂecthcJ)altuﬁgg(%ggf)lg‘;el' 91%{1 géjlf};e&gté%\l@egf g%lt(ﬁif\%gt{ageﬁ fv_ ISIREC laggp'%cf t;E Ls)lfeq'erably an

organic @RCiayer@qug@qlogyovﬁhg@g@ge @igcussed above, the matenals and

ﬂnckne@ba&z&bﬁy& Y2 daf be dhpsaitoG¥eSupeforapticlMNpENNS. Baydr 12.canldi bk PdMipound
OrcomDN&E fsregt YR8 SPG as GGSN to LPWMN SGSN 60 3. LPMWN

Pg ﬁy‘g(? ts up PDP context with SPG 62 using
[0040] Chiengtep FIEP( @P@ﬂﬂ@%@rllmplﬂeﬂmmhe ARPMEr|(I3F 19). The photoresist layer can be

photoredit brhi@M1 8dXF ﬁf-URELIEW aVieh Z8dNhe photoresist layer is patterned in a lithographic system.

Bl ackber. gprs, LPW SGSN) 4. SPG 62 issues
Any patjgpene "[ffg‘f“i}’)éﬁ‘ﬁliéf“gg%er ry.net.opmm.gprs to a GRX DNS 63
[0041] SAt aGRX2 DNSRG Byar &9 i3 etolsed GRArdBEENith patiSRGh@ResBt m&F@E! B2 Preferably,
ARC lale? h@ﬁ( §tcﬂe§'§1 abdofdaifc® thl?%&nffél%ﬁhlw\ét Melnf mvmyﬁéhzmg

ut .usi ng Creat ePDP( TI D=OPVN- | M5l +NSAPI ‘3} bl es,
agent is el fo| thgrgps m TEF SEdmEpt Ay pespp ?/tdl’l‘égtls ‘ﬁ‘b‘?ﬁ‘? "6  golpsayine agent
includinBle8pon/hyd CRMNNOESNNG AThe 88 weihe pimebagagsit nlvobisatign With the plasma

causes l‘tgg%ﬂ{ai Jr&vﬁﬁ onqgtgraltsﬁex%ﬂgoﬁgyer Tﬁﬁx%g)g%fg%vﬂy &d&c&eth%lﬁcal dimension

assomatgp@t}gmseacmgp@h%@tt% }n@gtorg%mﬁg@k]ét ARG IWI\}IQI cg%Ntﬂgz&d ﬁynask for
formmg(ﬂit@x@ddﬁtgculu MRNtulrek/Sicl’l M@hlﬁ@b&kﬁ QortdN oﬂdh@ivé sk, SPihel 1C oRbiMde.

Preferab )he{sqg Aarl A b ac Lﬂgd B%E;e? % 2’1%%5( flcl)\%ﬁ:g'én eder? ha g ;ngrﬁ 9y substr tes
[0042] a/étka st 21, hpendertyine daverglayes @hof ubserate blie thheé ummtesésmamayer 19 as

a patterd. OB GhdiddiCrelR6Bduc RERNs¥flite pt)ll?lﬁéhzﬁlF Xge%to TBSfresbt? nﬁDT\IgQHS not limited
t hen issue on

to the Wﬁé}ﬁgftﬁl&?ﬁém&m 1 Sﬁ%ﬁcgg'tr?wcltﬁ‘\’éthﬁ?}@% eas operator as
the operator postfix. The | ocal DNS or the GRX
operator will return the regl over seas GGSN.
[ 00072] The SPG will then establish the PDP context
with the overseas GGSN with the overseas | MSI and
VMBI SDN. The tunnel 1D and billing ID etc are then
correspondi ng napped into the ones with the | ocal SGSN
PDP context. [00073] Subsequent packets going from
Iocal SGSN to the SPG are then correspondl ngly
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CDR to be sent to the billing system where MI TAP
records can be produced. Bl ackberry GPRS service
wpQOBA87s8For GPRS service, SGSN CDR i s used gereraiskoo6/010231
rat her than GGSN CDR for |ocal subscriber service.
[0043] \Wfiérrefelonce GPRSUKIDR sibstrajsy 13 dnglvdes 2 dicleeiriS@BNSICDRa gfte gopductor layer 54.

Layers 52 Qﬁf&l%e a{cﬁxﬁl@ﬁw&&dée@ﬁ@iacﬂ Dhe anIaf’bnto"ﬁ @ga% RGHRE NaYeri®tand 54 can
f or e

APN il d
hevea Vil teteTe PR PO SUBELT FITE TR BoEESt e
conductaitegterBlisSIND-2090 Adigghanetysitign tager eivdlayte0eis 2 3-MEh thivk dilipaBIdGEONE or
silicon n'ithdeq%'glh Lder Bﬂ%ﬁ ﬂ)é cfeﬁfsrﬁ:q b%lcg— h@po; PO oﬁ(@\%)% Wyér 2. lcl%yer 52

as roamng GPRS TAP to the overseas operator by
can be gf°ﬁ’é Obﬁ'ep?sit?ﬁidcgy)sﬁb%‘fﬁs“bﬁ}ﬂat% i nt er wor ki ng/ r oam ng
[0044] [AQG&&@]elMﬂa;ISH& frdorcaa bé aryeypg nf 18kMSEed io I¢ fabrichtiirna LayMBP SN 54 are
merely egc e;}%s oi‘ ﬁglé%%l 1% p%olaltdﬁ e l§L|1b'é]tg@rte l\é\h krl a%otMl-— al%ufew%m' Id]@provxded

rseas or el he roam n
sbove sybpi@ieg] arkibtied B g e} & S‘be‘éaéet léd @9%”5&}&*/@? Bl ﬁ’@lg’gﬁ@m layer
19 is prdvﬁledk(bbvebd nhetaBllyer 82 € B@sed ka fofnoRBd]ve Hossever since MI SVS
[0045] tA% atn -re gc\{ gcsogt% Il? PNrog{dec{ Jggve 1&8&%'4 (s%e? 9% g}lf }9&!@: SQBO tﬁnxﬁ-reﬂectlve

servi
coating &A@y b¢ ciep%stted b[y FF&YDSFHQWEF‘“‘@‘{”@M?WW% is deﬁ%ﬁlt%ig a R é50-400 A thick layer
of organQVAﬁ{CSﬁ:ﬁ&iaﬁﬁ@CﬂaM oA ARG CT1R khiqkhf dDlayerlaas choved i AecMBanSdMith optical
aramet magd Qheﬂglrl er out the CDRs with this special
P %T\fgf? et P&aﬁe}' di scarded or billed speci al I% for
[0046] SHEh reii?aﬁwmtg FIGYREHe lvpeefobaiaesishrpteriabl.is @kﬁé@boya yeady @ﬁ@ 206 of

process D49 Q&%&rmpmﬁﬂé%pﬁh@c[ lby%fnh Gcﬁiﬁngaﬂ g el Jf CELI000USA. Vihbidfeklst material 16
i nvention will of course

111
can be a[’)"?‘&‘b?lpdf%’s‘feﬁ 8’3"@“061? %YCB ‘G rp PR in the art in view of
[0047] tWith efsivoditaiAURE 6, I’Pé‘twfm@atmw Seeniighred ¢d loyeafeatfp§6 according to a
conventﬁffa@ﬂﬂ&g@aphx%fol:e@s (st 10@ &f ;ﬁj@cgs@ B0, eﬂle@iﬂpﬁﬁﬂhﬁ%&s acivﬁ}:@ageously utilizes

present inventign is inplenmented primarily fromthe

the an“‘f?&?“rtf{’e‘i?f‘ra‘iﬁ”é’\‘ﬁsﬁ?ay@’éﬁ/l nmobi | e networks, the present
[0048] i Invssimbatimeny yadiatigds tidized id @ dm feglny 56 mpia@n‘@ 6. edlften prpGDIVIQ
radlatloﬁ?’ ﬁater v%§§to 1@4‘/@feahu9§56§&y570t1?&%%s BELAGH Kre Qé‘pa&@mpacing

carrier telecommunications in which end users are
5. normally configured to operate within a "home" network
[0049] twltn/\dafefehcettmgwms ek 1Y isstiha/ed inleprdist witefe@urt Ie Preferably, a dry
etching Egrgé%g‘s 18 ut IIE% tQ exa e‘?a erqg elrn%[)é J&%ggﬁ?ﬁta%ﬁgm Qﬁﬁl&r i’o@&s g:[ectwe to

net wor ks exa es under
materialdp arifh W@peptm/féw@t@ﬁl of fpgr a-| Reeferrlly, @ envetipRab B AR P%Pfocess S utiized

In one pmémdmmtaﬁ btﬂlﬁdlelhﬁlf}ﬂ)f 751«:151 26 eBRI$ WiEekd ikSd pl@mb @EHIRR paddeks. In
tructs dra M I

additiony an‘? ?asflzmlfcalgﬁnf e (%rfg E@ og’?_i Igsmc Ima%i%g?lﬁme g 2mt

process 2@. serving wi rel ess e- ITB.I | and personal infor rratl on

[0050] I'Wl’(\@féﬁfenceli&ﬁGQﬁE t hﬁﬁ@laﬁ% P LieRd :hedstddndd @th BGerial 16, the dry etching

process ?ﬁlgg Bg% d e%l?ougsag%lf }e%hﬁ% tlii/e CEI 1(%a£%§1nt 1'01(1) nf taglélté gé; t%s sﬁ%edvn ? imension 69
is smalley@tawde Ringesivnlogoaitedrdtt sraeiok 19 dlalede @S tSlgromxgh tha pigewallysd (GEURE 6)
of layertl§40(%&ﬂggHﬁEEn§@1t go0 W’}th PERGUnbd e FIGUREU] 1a§1=9 50Ms LebRY tn accordance with layer 19

[imtatiaon: nobj | e net wo
and inclpdsg f SPATIHVIYH & 2ot PPt W‘Hh‘l i O léﬁﬁep Eaprocess 200)
[0051) \WZIDMAfeanceGPRSURE 81 pedckss 2@ 1p¢1mm130 ©¢h scdtsﬁlaeer 12msibg $pacing 69. According
to this e&‘tﬁldﬁﬁ’éﬁp DSer 1€ Eﬁ%@ﬂh&l d‘ﬂ'gctl§ Xb%t/eeﬁﬁstra& lli )Wﬂﬂ fbl%ﬁ’ce %Ib@ﬂE W ll:rl another

appar atus nor used In home or subscrib
embodifyes RESFEES 209 diyutitized &9 eich ﬁanng%yeroS"fab?ve a%létebﬁeleactrvﬂ@?&% §'bigh is above
another ﬂl@tﬂl‘lli},@m Qﬁay@ﬂj}ﬁﬁﬁﬂiﬁ’éﬁmﬂ Ae tivdasskd thioighbud tHempplication, process 200
oan e BRSPSl BB B GERRIRE RS, S0 °
devices; (iii) an enterta|nnent console pl at f or m such
as Sony Playstation, PSP or_ other apparatus that are
capabl e of sending and receiving tel ecommuni cations
over home or non-honme networks, or even (iv)
fixed-1ine devices nmade for receiving comuni cations,
but capabl e of deploynment in nunerous |ocations while
preserving a persistent subscriber id such as the
eye2eye deV|ces frow1u |nk or teleconnunlcatlons

T o T~ e e s o
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desi gn paraneters. Conventional spacer etching
processes general ly have not been used with organic
WORMs/1ayssrs due to material inconpatibility is8Ueas2006/010231
associated with oxide and nitride spacer processes.
[0052] [TRbIO ¥ pelovhpravides kample of varyipgaepess §arapRisThier b chesaistiigs s layer 19 as
relatedtygbmgagﬁﬂgqmwgnu onal polynerizing etch techniques.
Further, there is a need for a process of formng
smal l er CD dinension that etches an ARC | ayer step.
Yet further, there islableheed for an organi c ARC
Exampldl OCESS that reduces CD size by etching. Even further

still _there is need for-an ‘";Ecrm:] pet P
ffect reducie di ze of [A Eg’g&lﬁf g E

l%ﬁsf'l“ﬁer \fef“%f*rlaf“r? hei&erF‘é aé‘ﬁtéée tore t he cﬁ? or Time

1. | Ipmhal |4mspected cricdWeal| -HSHengi26@ByBCED) of| Gmd | 10.7s

organi ¢ pol ymer slpacer rmateri alj @polysierginga enfl
pol yneri zi ng gas |addi ti !e to an2&¥abl i shed |dBHNi c
ARC etfch process.| SUMVARY OF THE | NVENTI ON [dfd 1l An
exenpl pry enbodi Ment rellates t¢ a method of |
fabricating an integrated circuit. The nethdd 1 ndl udes

2. | 1pwBvi df #9Can ant i -308Wk eqt-$¥ coatiPeySLhyer glférped |20 sec
substrpte, providing a photoregil8¢H¥ayer abav@dt He
antireflective coating lfayer, and patterning

phot oresi st. The jmet hod |al so i ncl udes renovi he

anti-reflective coating il ayer iin accordance (wgth |a

first feature defjined by the photoresist |ayep, The
_renpvihg includes providing a polynerizing gas. The

3. | 18Rt ur AR the anti®Wef I|ed®Vve |d %E"’fﬁggw ayer g 2os

reducef critical |di nensijon. [00d¢ Brer exeé llary
enbodi frent rel ates to a|method |of fabricatindy,
integrpted circuift. The (met hod|i ncl udes prow__a(ggng an

organic anti-refljective |coati nq, and pl asma |dpy
etchin Jhp_anfl - i

Ny

refl ectli dance_w_t-h_
4 [ 130F oat LFBC The fedatlVe defdNes jS %gﬁ? Goofl Ashee
fzi n

dry etgching includes praviding 2 Olngent.
The spgcing in the anti-reflecﬂive coati ng hagcs
reducefd critical |di mensijon. [0010] Yet anothesg,

enbodi pent relates to a|method|of form ng a [spaciijng
for %_Fm%f ed circuit —Thetlmet hod i-necludes -stleps

> 16‘?’Tpro (H?ng an glri?gWifc c%%?mﬁ 555&%%“%’ subs‘FTJtﬂ’t eug;—

| ayer _hbove a sublstrate,| pattedni g & phot orlesPst

| ayer above the organic coating, and selectively

[0053] r&"éﬁd&nﬂﬂﬂbﬁlﬁl B! 91?18& £s @liddd ﬂ%@m‘eﬂzu%f‘ag&ﬁ dig Sﬁsnw'ul Ot Bmple was
feature, The coafing is rennve using a polynerizin

m‘)m“’f%’g}%iiﬁ‘em’BWET@ Rty P ETIERP E5en SO PRANITREY 2} Stread Fepen gdp"mt
conditios ¥exrpdckadydeemadibneEnticsedwdtion mh@pmafvtsenadbwhedea&sstwda @&0Exainplh 1, the
.. . 7! PE i.ng Sl
original Efofto%‘sg{kgzﬁt Jggvgg A fef ng‘fg g)rr?é rr]l?ls Indi%(n 1@?%1‘16 s%gﬁgl GURIﬁJmIﬁ@O nm to
79.1 nmghyaedhak fhe BelpRswapg e ISaesRongPls i a pRagre radhcisn of | A9y )J%F’é‘ﬁ*Ple 3,
the spacing ivagdeQER&SIGAP 0GR tb 68 QI Bieethpidl Biekpheidpafu@ik PBCDme tagp.1 nm
showing Jfl)at /0 dele%)r( engg\’,‘MﬂL a:{gpegcg b%geh%lzrtiedcg%l%]ec&(f rgm% I?’t:he%f)lgx%enz ngx\éent used. In
examplepd @wqhgwp mélégrsowtmed ndientingthat a tog high pﬁmw@pn %@V@ cgn result in an
etch stoSébR&lidnat €, [0014] FIGURE 3 is a schematic
cross-sectional view of the substrate illustrated in
FIGQURE 1, showi ng an anti-reflective coating |ayer
[0054] deipsleisiooitha tvbile theretaied dravings epevifi¢ ¢xamplesemateripl tawey, thicknesses,
dlmen51m9§sjﬁ>agfﬁ;ﬂl%r ﬁfuesﬁé‘@ %Q@eea%?efénlell H&%ﬁlﬁl%%ﬁbddﬁneﬁﬂ A HE 9re%nt invention, the
is a schematic cross-sectional view of
the substrate illustrated ip FIGURE 3, showi ng a
phot oresi st | ayer application step in accordance with

an exenpl ary enbodi nent of the process illustrated in
Figure 2; [0016] FIGURE 5 is a schematic
cross-sectional view of the substrate illustrated in

FI GURE 4, showi ng a photoresist patterning step in
_accordance with an exen‘pl ary enbodi nent of the process

T Y p— T Y-V E-E] N SN N "



phot oresi st. [0029] Photoresist material 16 is
deposited by, for exanple, spin-coating over |ayer of
webkowscirase 14. Material 16 can be provi ded w t RC®&US2006/010231
t hi ckness of less than 0.5 mcrons. Preferably,
preferred pstiplery smbadineat is for the purBshiefdllugiration ankyn dbsmdsiendwedapp@ats of the

mventloﬁ Pbdloﬂmﬁéd f@ﬂiérp&laﬁe deil§ inh BénditiPR QL Q668  EDt ex@ﬁﬁl@ 'hltlﬁahglﬂsﬁecﬁﬁ%fpes of
ot oresi st ot

ARC m%)t% f (SIPJ] tg kntess %z)cgsge\é grﬁ EﬂeglOWI ?tﬁlef glflt%r}alsragtgl?rgciessr?ﬁ{m cpn l},ﬂ utilized.
Various Thamgds ppi beanrde torthe dotaily disclofed Withontiypaatis fromnik spititdf e d/prgibn which is
defined BRI foli@inglaihg nNot exenplary only. [0030] Wth
reference to FIGURES 1-10, an exenplary process for
form ng a gate stack or structure is described bel ow
as follows. Wth reference to FIGURE 2, flow di agram
200 describes a process of formng a reduced critica
di mension (CD) feature in an antireflective coating
(ARL) layer. Process 200 advantageously provides a
mask that can be etched to produce critical dinension
reduction control. Process 200 sinplifies
manuf acturi ng and reduces manufacturing costs and yet
i mproves density. Process 200 inproves precision
associated with critical dinensions. [0031] Process
200 advant ageously copes with the increasing demand of
continual CD shrink requirenents by adding a
pol ymeri zing gas additive to a standard organic
antireflective coating (ARC) etch process. By adding
pol yneri zing gas additives in the correct quantity, a
significant shrinkage of the final inspect critica
di mensi on (FICD) can be achieved while stil
mai ntai ning required vertical organic ARC profiles.
The pol yneri zi ng agent or gas can be added as a gas
m xture with a conventional BARC etch chem stry at
i nput assenbly 28 of chanber 50. [0032] Relying on a
pol ymeri zing etch process to shrink the CDis a
cheaper, sinpler, and nore robust sol ution because it
can be used with current process equi pnent using well
establ i shed, |ess costly |ithographic technol ogy.
Advanced |ithographic equipnment is quite costly, and
changes in equi pnent can require additional changes to
the process as well as additional process testing.
[ 0033] Process 200 is preferably advantageously used
to provide spaces (or alternatively, apertures,
trenches, etc.) between lines or other features. In
one enbodi nent, the spaces are the feature having the
critical dinension. The spaces are shrunk by grow ng
the material on the lateral sidewalls of ARC | ayer 19
during the etching process. Applicants have
paradoxically found a way to grow material on latera
sidewal I s during the etching process, thereby
shrinking the spaces or holes in the pattern at the
sane tinme material is renoved to formthe pattern
[ 0034] Process 200 can be utilized for bit lines, gate
conductors, or any area in which ARC (e.g. layer 19)
is utilized. The advant ageous process 200 reduces the
space di nension (e.g., the dinension between |ines,
conductors or other structures). In one preferred
enbodi ment, process 200 utilizes a dry etch, such as,
a plasma dry etch using ion bonbardnent, to renove the
ARC |l ayer 19 that is not directly underneath
photoresi st material 16. A polynerizing agent utilized
during the etching causes horizontal growh of ARC
| ayer 19, thereby shrinking the critical dinension.
[ 0035] In one enbodi nent, the polynerizing agent can
be a pol ynerizing gas, such as CH3F, CH2F , or CHF3.
However, process 200 is not limted to the specific
speC|es of polyner|2|ng agents In one enbodlnent t he
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above substrate 12 and is used to formfeatures in
substrate 12. (FIGJURE 9). In yet another enbodi nent,
woOaywr10187i s provi ded above a netal |ayer 82 aRrdTiU$2006/010231

used to form conductive lines. [0045] An

anti-reflective coating layer 19 is provided above
WHATI{GEAIMED [S3t ep 202) of process 200. Anti-reflective

coating layer 19 can be deposited by CVD. In one

enbodiment ,A Jnaycrarof ﬂiﬁichiﬁilgdﬁ pegiatee elrcais tha m3Mhod 4aPrishetpiiviikng an

Rl ARG PR G5 L 0 f oSt AR ARl e o

P reélsﬂtwwrtaﬁbvef@ﬂ%%bq Rhplergsishdap ey, ang teﬁegr%tbwtl-rffbdws foatmg

\ilseh(19)6d RERNBER Wit a FilsClitkze dofind Hy&hé@ﬁot&ﬁswplbﬁf e @®thSd characterized in

g?t(t)glre IreamJoxﬁb%rl 5 (I:IﬁQ’dﬁﬁ d: &ucim&la p?@mgrézﬁlg S, wherﬁ%?/ {hs E‘egtere n tﬁe antl—reﬂectwe

ceamghgxb@aaﬂwn¢ekﬂeéeweﬁmuoo 50000 A PhotoreS|st

material 16 can be applied or deposited in various

convens i onathe pEQEIES Slgih 1, fultfd dlaraliided Byef er ence to

E L\%JRE c?in% nLlnr%téJ es"é’% élgtg/atore sreI aCOIldU(QlVC I?r ef @?fﬁg&)ﬁveeqhé stibstrate in
mmﬂ¢m®wﬁb@wawhﬂbdprdewydﬁéstep 208 of process 200). The

I'i t hographi c process advantageously utilizes the

ti-refl t t f 19 048] .In . .
one. oribod nERPC AR BRI ST gL Ebp e e dinthsion s

aspacinfeature 56 in material 16. After exposure to
radi ation, material 16 is devel oped to | eave features

56 and 57. Feature 56 and 57 are sep %ﬂﬁ%‘%- g

spaci g 59'HTGB%§ﬁ VV?WFF%¥% 8@“?8 9 © pplgpLiing gas
includesk®leassone efrba/EbFj an CHgc or dance wit h feature 16.

Preferably, a dry etching process is utilized to

renove | ayer I n one enbodi nent, pl asma d

et chimg pr &@é?ﬁm%déﬂf elaipy 4y Brthes °lﬁ‘ﬁ‘ft§'i‘%e‘a1n ﬂfgth?/\ﬁnf‘ﬁeqe%% gqating (19)
350-400tothicke material of |ayer 54. Preferably, a

conventional BARC etch process is utilized. In one

preferred enbodi ment, an etch chemstry of 75 CF4 25

HBR i <6 ut i | The ethodpf alaipy 1a3en3. dererichgactsrizsd énthat the pemoving step utilizes
a gas mid@ifbifduaRg 1BpeROkt YIRS fobRgzimaant such as CH3F, C2, HF or

CH3F is included in the gas m xture (step 214 of

process 200). [0050] Wth reference to FIGURE 7, when

| ayer 19 i sthemethedpf clpimefe Bushed dlrpevetenided in trepthepalymjerizigy gag bpe a flow
rate lessQ@ky 1€8c6R1 Ng process including the polynerizing agent

reduces the critical dinension of spacing 59. As

shown, dinmension 69 is smaller than the di nmension

associfat ed We mhthsiydclrimg/, 8@her Mataeteiizad in@t thsflagy migms botween 7 and 15
scem. the sidewalls 61 (FIGURE 6) of layer 19 to reduce

di mension 69. Wth reference to FIGURE 8, layer 54 is

etched in accordance with layer 19 and includes a

spaci rg havihagetaodhif pteinsl, 2rr f g hern cadreearivd irhha il lyoRrizing gas
hasaﬂo@vgr tgt)et\llvé%}{ggnd]lg sc{cﬁlt ep 214 of process 200). [0051] Wth

reference to Fl GURE 9, process 200 is utilized to etch

substrate 12 using spacing 69. According to this

enbodi went , The aytRéd of Slaiinsl, Prody,ifiddet clirdc@eited yn thdd @G\a@pacing and the

substrate 12 t ence to FI GURE 10, in another

reduced S lcaltd{ ‘ment, %W%%‘é’gglg %5(8{1% s utilized to etch a netal

Iayer 84 above an inter-dielectric layer 82 which is

above another netal layer 78. A |ayer 55 includes

transi stors. As discussed throughout the application,

process 200 can be applied to manufacture any circuit

structure in which ARC material is utilized.[0052]

Tabl e 1 bel ow provi des exanpl es of varying process

parameters for etch chenistries for layer 19 as

related to showi ng etching factors. Table |I Exanple

[ 0053] As shown in Table 1, Exanples 2-5 utilize a

pol ymeri zi ng agent. The plasma in each exanpl e was

nonitored to determ ne when an etch stop condition or

an end pornt condrtron was reached If an end pornt
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