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DYNAM C GENERATI ON OF CSI FOR | NBOUND ROAMERS Rel at ed
Applications This application clainms priority from

wQiormaie®t at es Provi si onal Patent Applicati on MNOT/US2006/018144

60/ 679, 444 entitled Dynam c originating CAVEL approach

for Inplementing Call Control Services for |nbound
Roanmer MULITIBHENMA SIQ PRICESS (WETHRTCH MASK SHACK i s

i ncorporated herein by reference. BACKGROUND COF THE

I NVENTI ON Fi el d of the Invention [0001] The present

i nven;I on genemdﬂckﬁﬁnmmﬂﬁlimfmnm Nor e

specifically, The present rnventron retrares t

[QQOIET at Thm preberiVinvesti¢s yelanglta thp fermetibmbdf emiodndvaton devices.
g contr ol serV|ces for the_ inbound roaners.

[ﬁ 21| “@Bg PERcoRduetQr ey M@C%?lpgvﬁea@w% the semiconductor

I

(%Jeglecr%ga? ?ff f(}:lg %?rlq%ﬁ#et k{} EﬂYﬁ’lg @nd Etfcﬁ{ng%rocesses In

theﬁeq:m&tsseem;bhoitoramtr@m nideiah by dapbsiteﬁ@nuﬁewtafe@ lafid then is
nobi | e ?hones when visiting in areas served by foreign

PSR bfefiléar%ﬂfiév a mbisls. fihegptigle isgenaially alass plate that is
SO0 TR LIRS Bkt bl AGOCHH o bERRUIKe
tﬁﬁ@gﬁﬂﬁnemﬂen a user subscribed to a hone nobile
mﬁerator visits the nobile operator's network. To

@ﬂeaséﬁﬁhém$ﬁ@d@ﬁdgﬁ6&ﬂfn@ﬁﬁb©h@@@onﬁﬂbﬂh%ﬂmﬁwﬁafﬁws

ded | | I
\isttsidt el L R I8 e emedSlich FFBgaRoRSis
BREMAIGRSh afa HQRIBPRE cAHORFB0YE AlpbrtfdddT thOPdtoRbist AREHMNT In
m sdialed digit correction, CLI guarantee and prepaid

the cde ofipatitye pHod@egt matesalatthe ofposkdregians iarﬂaimwgech@né in the
short-code servic an |3€ound roaner. dials a

G G e Pl T RS e SR ol &e Sodo e

Phdr&FieO e wifer RIGIZE '@&i/en%veathé/h:i%detﬂ'yﬁ% RALMA rﬂ%m %%ea@ that
service then uses a database to translate the

st oo fengedarotented biyllee plorteresist matsrial angi iherehy dyfiheothg desired
unber In the optimal routing service, an inbound
FnﬂﬁQW%Qil anot her inbound roaner in the same
tin C
0041, o S e Pt PN RELENLET DR i et DUV)
phote@esigitis expabed by2vd mmlntght Tmfdcﬂﬁatmuﬁdbra:hﬁdingiilﬁGt lAisa
correction service,

W%We%fn%?ﬁq%w%@iﬁpw 1&i§ @V@roa %lbﬁiif%ﬁé%rwith 3 patggned
ﬁiﬁi&éﬁ@tléa% %bé‘ﬂ A ARE! r{ﬂ%‘n’%ﬂé@% ?%ieiggitl%ld\)e%@tl%)ér 108 to be

correc be ¢co usin

dteied €6iming ﬁbﬁbk ld)(iil Th@plﬁtbre@i@ﬂfz@tﬂhﬂ&hs&Qii’iillb@l&llméﬂsmn (CD),
international call made by an i nbound roamer delivers

which gray ibp tpwidin Heof tha smﬁﬂes@ fespup.dDue tapptivahpreperties

dse eﬁ/de%? on Wavelér}%lﬂ? ghﬁ%gg ?s'(‘g ge%%(}se%iq p?:ﬂ%{l?rs \Sf%\\/e:%é:r}eg;‘}gﬁ %}H énas larger
thétif@tmr’é'l Migigtatlerifida@dRihsoneVvi di ng a wi n-win situation

for the inbound roaner, the visiting network that

[@89Floy s At ﬂqa@res@&m@)ethea el etOlhed thooreghape plaetoresist pattern, as shown

B0 el D S Rl G P B ST sBRe g e CD

BeT itk Ratufd i tBS! Kbt&&&@ﬂll@uein
Ser V|tcesaDi gi tal ﬁli\let wor k User %%agiﬁfél?lll%%%)e&g%gsg e }lemay

tedpiger thes thedf1e of 8t nhotcassmi 19@rdué cefanetite, edosioanf dmspimltc&esmt
of this fechnigque, a vo trunk equi ppe

GengPeRthgadh Saie el o s, Saarbe Cpt hegture is at

| oopback at originating Mobile Switching Centre (MSC)

is used to route an inbound roamer's call contro
signaling through the service node, thereby optimally
appl ying various call service logics. In both the

cases, the circuit resource$ are heavily utilized and

the switches may not be able to provide finer contro

of dialing digits analysis. Further, the | SUP
S|gnaling does not contain an International Nbbile

a0 a4 \ Y " o
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nunber in the I SUP signaling to generate the CDR at
the application side, one would still require billing
w0 e@omneichT ati on with the switch CDR [ 0008] | n BEL/US2006/018144
anot her state-of-the-art technique, an Intelligent
work (I'N) signaling is used to inplenent the call

Net
leaghasrgseat g g (e of thephpisenisidbut odies the foptere dapiersdh hawe a

j initiate IN t he .cal |
stk BeBichieeRamt e FAREDe iy S e Sfea fptures.
[(TUMF eaf nedrderlth provideiefifred At aRfldr €D, ¥ehin@Y frmed using shorter

application logics to interact wwth the swtch. WiTe

wakielengthdight rabhing posuedt 1 9Beauiphytontsist isexpbéeed byl F93uin light.

e A
n2¥iebasedTusing 103 888 MNotdrBGst! MRls WhulliBE a6 Rt Eﬂ?”&ai feXture

Some swi t ches support certain I'N functions OW Nng
whihl d CR{96- 199 nye nEy7atre ghatordsist issasipbedd. byTHi7sme light Mizsies
he ed .t enerate billin t he_servi ce node.
pheseabar tens B il P Femiolrsiige Spren LD IoNsr Bpaiias may be
fGaldai g r i LU b ARse
T3l o HaR it Lo Eu e pRiid PRA: Wi ss1FR0RBER. ¢ ¢ he
[0095T at OFlse wietod shdreey evavelepall photoedsists mee pfovidetddditional ch

dependent | N specification for dgtg‘lgo%i ng the. IN
PEQDIFRE Y BROBEIE UsingdANges s clepgthis + e 0Bt €’ s/dpsgde the

] [ 0 iOr | [ nQot i y
SRR Bkl R 2150 U
rdqnire uiste ERESRIVS litlaigkaphl QQuiEﬁiéﬁt Brgkmelly 1108 fifr photoresist and 157

[0010] There is a need 1n the art for an alternative

ngy phedesistyadeRpt gy wieckvitisaes highes danger wavalength plipdoresists

= e PO Earther it i
abfd el SRRt PP B e R SRS T & s e
[omee NEQR¢ cteRvk 0 BERINE i v dre) siiBh ¥l RS Forklanehs oPfemory

application logics and interacts with the switch using
deRrsbiv indesitbledainciease geicoydeasity witboutBhningshingygerformance.

' . [0011]1l i tuati , t furth
B9 e isF 20 sirpageiobai 6% of RGPy Dhotprepisader Tor
pROARBRGE)cohudiss 1ihdN, ARBA 9&%&%&&\‘38&1 thb 8RG8 closE R cording to

dynamc approach presented here can be simlarly

theegplared. tQvep rowbstiated®Pdasich ab bl wafergglenrigrlayer 266 n{ag bg placed.
routi ng catego for inhoun oaners. SU RY OF THE.

qvwémbmgmrﬁ%yg&%%@e Elfgﬁifergﬁé Shih e metaipyar ad 365%?011

1a3%55 §hm B IR 1N H1eQRP WyRF 26X 5&9@%@@0&?5 gﬁtyelf @RL) 210 such

generating a Mobile Ol girnati ng stom
aPpPplARGIdyenis fomedVobpateermet plotdeesisttiayes @824 8 gortnddCANELLE
bscribey. I nformation ( I) of an inbound roaner
ARLATE i lﬁie&n?lﬁéhed@éfem%@wé el dadese & vidhdefiged
agﬁteqﬁl@%dﬁlols,téysﬁo%. Il“ﬁélgﬁacgg]ﬁi H}R%Lér\gidfl'f)@mgs %1%9/91? Fhe
The 1 nbound roanmer record conprises at [east the
pitelt kengtht"PO iadefibd bd the Subsstthdknie Witkinband the cpABWidOf PLITES, as
i nbound roaner. Further, the systemincludes a

shastie it isodesalde ko reduegdhepitchnlsagiter generation of the

i i d.for.. the..j . :
O O W et hinc ik R BTG Sl PG oAt o
clof@ R oRASEE 8Na P&ttélﬁﬂ%fho@or P BASRo SRR BELtRY o

Home Public Mbile Network (HPII\i/Jﬁ;, i f the generation
digtectrivetrevich (i8ks, ivdhen spasinglertwitreths yineeinted slosd archbuditestoghe

r ovi si.oni ng, bl oc Q _provision at | east e gener.at
fs R OReH Stomeets dod Bufll £ Vel » Blet %@r?né({%\fﬂ%\ﬁfe placed:
OVesStht $drrie? ¢kt 206 Reddat®fe dr\idRctRE 1298F Y0\ G cFBEPmetal layer, a
Support Nodée (SGSN). In this docunent, we need not

di sti ngui sh between VLR and SGSN for one skilled in
the art to understand that some CSI will be VLR
specific and sonme will be 2GSN specific. [0013] The
present invention also provides a nethod of generating
a Mobile Oiginating Custom zed Applications for

Mobi | e network Enhanced Logi c( CAMEL) Subscri ber

o " T
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an i nbound roamer in accordance wi th an enbodi nent of
the present invention. [0025]FIG 11 illustrates a
waysremewsed for an SVS delivery of an i nboundP@DEA®NG6/018144
i n accordance with an enbodi nent of the present
invention. [0026JFIG 12 illustrates a system
pelygitioot laper, ar pdiepeairit lhywrad foGRRE Swenthe tayen2fcanmntizeftestive

I BRIRI 0 Sv8h 71 F PANGEr R Ry df B oo a2

_ . i . g . )
4SO SARE AP 70 BRI ARSI prgGRaiAaees 2
AR PRitérthed lifds 2 14busith phictsresistireginea? Igfoamedin spacdsdsbrten the
call alert service for an inbound_roagﬁk i.n .accordance

pafterpedlines At Fappregnoe REthembetoResist Feritiei ZdA 1s esvsed Ped

L pL t ' -t f i
PRE8E R G B UGELL S0, 05 bl kit
diffiatefo refo9e ridi@l ftom 8 winalt spdeed Tsithey L tMPAMsitg ofithe

networ k where the inbound roanmer is situated while he
corductgpdings. thatoesyepreyided.i | | ustrates a bl ock di agram

of a systemin i V‘iﬂ@f. nt of the
present inventigﬁﬁﬁéﬂgggag THQEQN‘ ﬂb PMN 102

GRTYUNI TahdRerethé ForkEIMY: d:f¥in \bbeoraan®® ithhthe gc d08e present
[VP%UlOZ conprises a nonitoring block 108 ?gﬁﬁl ed to a

indenton & nEAMEL for Srmivg/etdh fratuzes\ipN etohaayes preria substagielisa

VP VLR VMSC 4, ' VE v 110 d. VP
DRRGVER $140 s Stegl KRR By SR R B o e MV i e
1RA KR hERSs SorRWNvaTRe 48 naRE sA kiRt Re ikt madkMdfines

C/ STP 112 communi cates with HPMN STP 116 via SS7

aiphirelityad spaoes witHRmithsl R sid@vilklayerip farmed oveirhiist mask

e A RARIES A N LT R e
AL slof RANGEs ey S ?@&F%ﬁﬁﬁ? et RRCtHS Ak 88&ahtdudh the

conponents, however, | be obvious to a person
siieiviall éalet, iwhdnein diid febtaads of ke fagisteeof fepuiresdmye wadthothst are

ot her conponents not sho in the fjgure r the
palFoLE B TRk ot e et REhY Bkt 15t mg and
o . > |t orLag:
BRGR hok A4 L MRSl a0E: Sebiega el ko
fdfaiRhg Bn baditiondl miask foaecthe bohiniask stagk, bV imeeéin 1Badaitibnal mask
({;énam c CAMEL gateway 110may bel ong to lii fferent

PofcY RIuralksnel apaces i) Wil PraneEi Sidewalh yeugira teadditional

- to. @ S 0
s A e o BN it Picths e SRR etined by the
AdBNeRAl Rk, SRRiInk ArseRhdbositediQ®s andad paatilly i1GAME etch mask
gateway 110 may be physically integrated in the sane
skrsk thrphigtnihe sidgaall daxer.twheasin thecieaturas v eridthpthat e smaller

resent. ., nvention 1 t.Qr] Nelo 0 '
R VidPe AL pBten s BP a5 bt R SO o ms
anf QRBWYITIAYeN L Rl MattyloFfeat@aes cichviiihib tian&ale layerthrough the
message 120 to HPMN HLR 118 when an i nbound roaner
firstpies offieaturets au@Kre secoudavbes feamresimehe qieinmask stesk.
age. 120 .incl udes a Locat i on Upgdat . .
BB el St B oo Sh B Y CoHh e oF e g fgures in
%[1% 1Berlid g}@m%ﬁp LAQy&eh ¥sISPLcK! BEREd BE S 1486 oy dtS € fbrmed
or sendin transaction nessage 120. Monitoring
dvienthie efddTaymniAt firss miPstformreslacet the enthsnasestacR Gvivengin the first
dynam_c CAMEL gateway 110 n it

info ( e etects. a

TRk LIS BRPLA PivRgALY BERRPEIVOpHIES i ke e LGN A
BNt . hoe . _ . .

B ASHIE e I PR, AT Ofler & REnIFRRAE RS Fft mask

anot her enbodi nent of the present invention,

nonitoring may be non-intrusive. Further, nonitoring

bl ock 108 provides details ®f the inbound roaner to

dynam ¢ CAMEL gateway 110. The details provided by

nmoni toring block 108 include at | east one of an

I nternational Mobile Subscriber Identity (IMSI), the

T IR A I 1 1l "

N =Y MR % I Y Y
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conmbi nations thereof. Detection block 202 identifies
whet her the inbound roaner record provided by
woreiversing bl ock 108 contains the MO CSI of tP@I/US2006/018144
i nbound roaner in response to the successful Location
Update (LUP) of the inbound roaner. For exanple, it
whbekhe videk i layeRbudds el i Ritias thesptactshiefined by thedfirst mask.
MO-CSI to VPMN VLR VMSC 114. [0037] CS] generation
Afirsicset oifgatyees s efelad pasdaliinioghe gichimask sthelb Ut Hs sidevwall
base -
i R ich b o Yl FAREREHRBAUAS all o cHEca
di%&ﬁﬁi'éﬁ' widreid tbé’fdiﬁireﬁ/ﬁdtﬁ@a@aoléhst%% le€Sthag ﬁ{baﬁﬁlths(ﬂf the
bl ock 206 retrieves INBl of the inbound roamer_ sto
spages ingh¢ fitsomask anshifre crified girgensiory ofdheFeatugest ia Bb@éstéﬁz(o Closs

oA SR S DE R A SR o g e
nRMNEVEEL PRk ddPsidRvAY 1a510é RindVeaC IMn2QRitRRaDRatre step is

stand-al one Mobile Application Part (MAP) Insert
p&irsedichmprifiag dormigDpn ed\dltlh@l ioraisk aver th@atﬁb mask plegl wherein

ok DRBATIESAL SRS PR

o?s Lok d h%ﬂﬁé‘é’ﬂd%eﬂ’s‘l&?ﬁﬂdca SMEFormhaiexailewtdI0lalyer over the

cordance wth another enbodi nent of the present
addmemtl ok, Wirereid det sidewalblapier rbdlusek thedreidthsio gt spaces|defined

s b LS A0 L e DL 8
tlgg 1 @L sQBwRh IP&&E r, 4ARraR q}e%ﬁﬁfbhbﬂ@atﬁf& %ﬁve?@?dth%{\fd—cntlcal

ort 1dent dat'ion mai ntains a
d&ﬂmmm‘ witlakahths evi®Bd of the additiohadedtwfes areet ilanst m% ﬂetse than the
CAMEL phases ggﬁported by a

“[lét@a of Besprces mhc gdeispatlimgs kg B 506 Sylispsipn of g additional
?zﬁs at %@’fﬁ%ﬁ’% ?Ela{l G chi &1&@5&181@ oPIRGEaR0 ﬁﬁ%ﬁgﬁonal

he 1 nbound roaner supports CA
n@déld ahdl@Rtiefn 188 fédhgephabalddoreiideturaippen pidh b&ndHRB/N 1east
104 by using the information stored i

n CANEL support
58%: lagsethan @@@Itckssf thgesnaseatn te Bstgrickand ﬂ&emt.&#%a%fé%e {hages n

e e i

aR@BRER N 1dyer. N @hiklitly lo€ Geatiied i@%tohéd idth éle thMalershifppgl the
identification block 302 may g vari ous techni ques

firss seiofifeathnps endagshteral &au@matchg eﬁg rask gtapk; usipg/m sqevad etch

evi f r|t and scope of the
ﬁnfn@bsgﬁtdlf? 3% %’ frlgs{%t &g ISt ‘moni toring bl ock 108
[083] C hetKesCAMELtHRP %ﬁﬁewﬁ@ﬁﬂe%ﬁt B ehifdMNwil0¥e décribed in more

addition to nonitoring successful |ocation update
detadlriebot mdhe détailebdésabptiomdofithe inyentign andvrionpnivogtion with the
@3041 MO-CSI sent by dynam c CAMEL gateway 110
FYIN Snt ain trigger criteria for CAMEL phase 1.
For CAMEL pigRfrR DESERIYTION CIETHIPBRAWANGS CAVEL
gat enay 1107ﬁﬂﬁ?ﬁ%ﬁrTTT§§§T'E_“r__““Hﬁ?ﬁ?hct form
[0014]r i t Th¢ presiap émedatiomistitesteypgl bycwayi mﬁm{anhplﬁ aycédotthy veay of
VPWN operator [0042] The MO CSI. cont ai ns, e
ligpitatiopgn, her@g‘ur@? Pt @P.aacqna?an@n@ﬁmsés lnaﬁliachrfﬁ-e t@,%ifence
f bl ock 302 identifies
dﬂﬁﬁ@%ﬁﬁgeﬂﬁ% eie?f? éHté éddfclﬁ%k%g\_ phases 1, 2 or 3. The
[oorg]! et BICﬁtLAQB atrél &:hl&@aﬁﬁbrdmyeduenﬁezﬁﬁwmstacﬂ{ adeted
one MO CSI has changed in case of a stand-al one MAP
acaerding iSithesuiarisdr Data (1SD). The omitted el enents of
the above set of the MO-CSI are withdrawn fromthe
VPWMN VLR, Thus, if the VPMN VLR has al ready received
some non-O-CSI (e.g. SS-CSl), while dynam c CAMEL
gateway 110 has to send an additional MO CSI; dynamc
CAMEL gateway 110 resends the entire set in one
di al ogue. Dynani ¢ CAMEL gateway 110 obtains all MO CSI

information frommnonitoring block 108. Additionally,
for CAI\/EL phase 3 t he MO CSl may cont. a| n at | east

Y NR AN NS r'Y
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accordance wi th an enbodi nent of the present
i nvention, dynam c CAMEL gateway 110 uses the VPW GI.
wo oormomgsumed that the VLR does not checkits BECDUSIH06/018144
HLR address of the inbound roaner agai nst the SCCP
Calling GI of the stand-alone MAP I SD for the creation
[09f6pn NEDGSSLA fBareavhdnmdiiwionossrseatneal views af patatastioshoidresist
anot her enbodj ment, of . the present invention, dynamc
aypipERraesk asGRIng o et aip\VN HLR GT when it sends the

d n l e
T 7 A B S M PR
elﬁﬂddlﬁfbﬁt@ﬂ‘théhﬁreﬁtﬁcand al one MAP ISD However, it uses a
speci al _nunbering plan (e.g. generlc nunber) or a ne
[QQl§hs| RIS A ype soppmticIAsEs-sTubionalvigws %qaslfqt@lmaé%r Rrpoessed
Ied party of this special

a??ﬁﬁé}ggﬁ)nﬁ‘%{l mc}g[%tsorf nsﬁggl on "type through dynam c

[(OADFL g@aewaya hbtb ddthiled fidw BRarfoPS 6 6f ReEmBY the AR EAkures
Skl led in the art that other options relating to the

injs éheoftclo@ak sefl. | i ng GT are possible and fall within

8 < R B R R Frhtns bl £ ESoiF P Rne

pBOBRAIIRYELS of the present invention are |ogically
uni que entities. One or nore of these bl ocks nay be

[0023] enelfiGed inamarsdstgilel fhev eharkofwsiep of fohming theedditionay
fromthe spirit gnd scope of the present invention.
fqa@FFWé‘FOthﬂ‘?éChfIﬁ?? t5/%¥ns perfornmed by two or nore of

Qdﬁfe bﬁL' Xre%@héi‘f‘ﬁ{tﬂ:ecqoésrke&t‘?orﬁl SieRdlo Falﬁ)ét‘éﬁrlz%‘& FRREssed
of i np erren AR R R R T T hese
atdvpdiagenimithe Rmbadiende ofrthd itreenkie. Wi t h| n the spl rit

and scope of the present invention, [0049]FIG

[@tmmst r 9 Ay aiei Seh VIS TR SRAgNaL YIEWS O B éf&htlweaprocessed
se th an enbodi nent of
a??% g% c%ll‘lserr?\r/nérﬁ’ ﬁhe%%@@%@ﬁ\gegnﬂé%de 402 is coupled to
dynam c CAMEL gateway 110 via VPMN GMSC/ STP 112.

Servi ce node 402 i | enent s caII control serV| ces f or
t hdERAILED PESGRIP DEAHERRE] ENT

[@[?i;? in nggeepr\gf(,:egi invggﬁrgxgilgﬁogé %al a§0{1§ n§ cgegalfwﬁﬁ %t%reﬁ@edt% a
SR PYdERed Snbeditbme tHerddF ok dARtrhfet $@tHe@BodripanyingURivigS eIn

service, a pre paid | ocal nunber service, a m ssed
tioafoll lomfite dessrqrtmmcmunands an:cu’m detals arcoset ifm@l igerdérde pfayide a

t h C 114
B s b b R AT
18 L A 50 ooty .
R ISh MY ARVERE. T dtties mstmﬁ@sg madmbwnuormsa‘ @ws&ndévlr rstructures

contraql of th ‘%ﬁ%](rj ner to serV|c g % ¢
haxis Potchs fstonped FrdeiaL oy i Pl UHeRUERTIIA G TS FBFFSGH
ﬁﬁé’n‘ﬁ CAP) Initiation Detection Point (1DP) protocol.

\P | DP contains MO CSI pointing to an address of
[6623]i celn@der t4@Rovidhfeatueesswitie smhlhatiti¢ah dintanisiont (GD) tting an

i nbound roaner is not passed onto the HPM, of tg
ql@ﬂié@ﬂhaoloéﬁﬁh@tomt PIRECSE ol POt geraraftpn Rhokpapdst gpsk pregges has

B O S L L L S T

[b@i%s] Firg fadilitiate! Mﬁbﬁs&h&ﬁlg&f&h@ﬂ@dﬂ aéderdtion rdsk\preiesy FIG. 3 is a
an i nbound roamer in accordance with an

Ieglbbdelrﬁow clafﬁ‘t Qﬂveprpe@é et mamb@mse%m angmbodapen ©F theriggention.

oa ntalns

A RiB ask Rl BB shi prPdast Dol ER2 U ey
t he Internatlonal Mobi | e Subscrlber Identity (1MSI) of
the i nbound roaner. [0052] At step 504, the detection
bl ock detects whether gener&tion of the MOCSI is
required for the inbound roamer in response to a
successful MAP | ocation update. The check determ nes
mhether the HPNN HLR has sent the reqU|red NC)CSI to

IR AN N A 2 . N~
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wi th one enbodi nent, the VPMN gsnSSF nmay be an
i ndependent | ogical entity. In accordance with another
wepdodiwsent it nmay be integrated with the VPM\PCT/US2006/018144
VLR/'VMSC. Simlarly, the VPMN gsnSCF nay be an
i ndependent logical entity or it may be integrated
sevlidrul vhee s habseatCAMELsugateavargfer,[ 386 Whichlatartier layer 406 is
illustrates a flow diagram of a@é]flﬁl code rV|cef r

plagedi (Dt e hasderdryer 406 ar sich a4 A5 2SAB tlﬁ% Aetad fayer
t h 2
o AR S8 e B2 TR 09 e

medMEAckSAAS Férnivd. TRYtchfmdsketack B0 nchyrbeaie br m'Bk‘elayers
moni t ori ng bl ock provides an inbound roanmer record to

[00RE] dy aust featmapsmre ghendovaeddntodhe pichmupsk staek (shgpoifiy FIG. 5

R I S AR5 Y e s

stéh eAdHEEIHL tolsC Vg Alotie tdrtelivatr the@tchihaunthck 410
roamer record oes not contain the MOCSI of the

(stapidddly thisnmampih thedpptiamicd limpld hyae @myldﬁr defingd gs thedine

TR PO TS SPASSe doh bR RO LG S Rve AR G
s, ol 15 "*o@ tlk'}ﬁtt&%%lpﬂét&e@ist RBiyefs d6Bned[4 A5Bdum

The O CSI for CAMEL phase 1 does not contain TDP
ofthe fime madthEnd t1® mbe Wixkth VRN HSANREEhga s Ehese andtha by e

SR A LSO TEE S e 90l T B
pﬁ(%;colegig g%h Sid! stcﬂ%ﬁrdbﬁ@t%qg&{lcé @l%ﬁfch(l@ﬁétﬁﬁhes?d@vaﬂ layer 1stormed

ort coeca to a called party ( gsns
ow‘ra}ﬂsf)&tesnddl‘;&muabdlstdmt toojedmeethaCDﬂ@tdp[ﬂ@%oWCaﬁns agore
he 1 M5l of A and the short- to the d
demﬂ@atcbmyf the f?%rens/pmeaé r %\Yergleeelbaﬁfﬁed %ﬂ@f@tﬁwyef
(CRIRSTCBIEE 309, (IAREELE MBS BIBTEREAAAONS omin
tHefb@ddvfaalﬂsjratcﬁér the pattethedysiiototesistdayeAild dnoeCD (sopitd)d
at step 710. Qotl onally, the VPWN gsnSCF na Cﬁ?\é
C@@hﬁ%ﬁﬁla@P@SIW@ Rhage ﬁ%@@%&ﬁ@@ﬂf ’El%ﬁlplﬂgﬂg’ia?f@ 44 The deposition

B rans| at 166 §%]n eﬂ»ﬁ'{:{%g 5a ira {)%IE]%HE r\ghlcfl rr%@odqﬁtg' & SM%)WI laﬁ/er over

tﬁyﬁ&@mﬂsloﬁ%ﬁﬂidtt@ﬁ}edfpﬂbto@sist lager. plUfer;ﬂsﬁle shiging ME’AVBI608 uses a
gsnBSCF/ dynami ¢ CAMEL gateway may set. a sw tch

CDR b
seaond @aacmpsmlffemm ﬁfpelht@ﬁ s |gﬁ@1>1wmiﬁ%ﬁ igry 2 pasana, Which

ven igge

<Fitn gt T Bah Lo RSB il e,
@ﬁg] ERBricEVeNs BaBknt BeMss-sE el V1HWV&E\£1% patﬂefneﬁ |fﬂst patterned
I nbound roaner is already equi pped with an O CSI,

a
pﬁ‘xéilérerseslt hayenzﬂalﬂ Wah disslewhB layaf HZQ@qnosmd QA thqﬁm@ﬂs af the first

to t h
pAerrd paiaeiat Wy e slelalt et Ao CRoliRs aisic vl gpet Banlte 424
Vﬁﬂ'ﬁl& fiet r?a?cﬁ%'l%ﬁ 'bﬁbt%?esfs@f él"hphé‘b*é O\HHéire HRPABSwAINa P& Tedtalanoe has
odi ment of the present invention. At step

a86dycetl hleacmﬁ’D thoat lsigsskihan:ﬂhe dedoe €11 ofthefrstaquagemied photoresist
| ocatiqn upd u or1| VP
YD AR O ribF rechied GRT LN a@ f éﬂefﬂﬂ ?'}/gglegrptho%rwst

] %u% Wr relals be) Sk %1
l?{%gp S%.SP el?sgnbount e%%g{:rer reggr dﬁpncl udes at | eag}%er
fedrerel WSk ab dekieablaihatithd stdowait iayet hes sltiﬁhtmla,llytvhmcal sidewalls

MBI SDN, t he HPWN HLR and the VPWN VLR, The_ dyna
42RNwhich arekighlyconforpekasshp Wt AnfamplsRfifsup alﬁteﬁy vertical

G 3R RO o' MR fembs & ot (ERHRESS" 10 90
MO-CSI to the VPMN VLR of the i nbound roaner by

sendi ng a stand-al one MAP | SD contai ning the O CSI and
IMSI to the VPMN VLR at step 806. [0064] The O CSI for
VPWN CAMEL phase 1 does not typically contain TDP
criteria. The OCSI for the VPWN CAMEL phase 2 and
above cont ains the TDP crlterl a, for exanpl e, 1. "The

- o e T o o PNAR A~ . ~
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the MO-CSI to the VPMN VLR of the inbound roamer by
sendi ng a stand al one MAP | SD contai ning the O-CSI and

w0 dMBr/00841 he VPMN VLR at step 906. The exact tPECTUS2006/018144

criteria in OCSI may be any international nunber,
HPWN nunber, short-code or just no criteria in case of
wiAlRboloh06aaE Waeitet henfonnaisidbwablaeye 4 dpostionday@nthat has

international call, the VPW gsrrSSF tmsﬁ;gs t he cal |
substantially the sarae thaghnesyfrem fheion th hehrEom i dimarBantirns

nber ..t he. |l VS d t . )
o b B Rofe S Bl RS v
ndMeubVRML1BEVERGHal SRIBHE11E Al dpRfedl slcwsilln ¢framn tlexfaestigy fotration)

network or out-of-band SMs5 signali n%yto anot her renote
onpdal-lating bidewalds may ingrdasetha dapesited ayer HPvdgsenddga poor
returns the routi.ng nunber. tp the N: gS E Vi :
ollRpt ot PSRNl Sr 8y oe AR OIRG st
{HiAMRPHAA tHORFBEitibA oh MK BshohPof thE fiF g@ﬁ&nmﬂﬁ)tmmﬁlajﬁly
sync up the call by re-inserting the call |(Q_g party
faahfrar Matd pefaradyi noddydrindepositedofveb thedoting afithm first Agfterned
#OO? I.n acfc rdance with an enbodi ment of the present
PhOfOHTS 18¥ET 1885 Chi | | i ng pur poses, the VPMWN
CF/ LG F eV Erles GRHBMPM RN n®She 8tch Wlakk haSPRI ®dhrough

[@Z?Eg t%}g?ﬁo%%’tcoFCI (Far ni sh CI%ar g}lng 1? nfcor r?ati on). The 5
tlewidewatllaygy spaesréyepo®l 23.eFIGLI4L shiowys @ARsiRRBo{ fRelgursiB32 etched

i@ﬁ%%i%@?@“@%%%%%&%ﬁs g?%@?fifﬁﬁ%@ﬁ%ﬁ%e?mﬁ%ﬂ%ﬁhed in
t%&%%ﬂ i s??cﬁ&%lo'lﬁa?'dﬁ @ﬁd’thgﬂﬁ lg;rﬁ&ru%ll foltn@8pals €8 of the

rellay may handl e the c via through a
deRRiteelagyr fpatarey Thacdctice thhE€DHEM fawBSFaf thobmpjdEoCleatu@es

illustrates a fl ow di agram of repaj d.l ocal nber
432 popy &6 ShglyATEeR HSBARE ¢ e A dapadrrostiog BREA0-

nbodi rx f r [ i on: ' th
e e
CaPef i@k PhotbRsist AE2, Sha:gDeofliMSlcatmes iviHiet dteH madSAt&INI10 is still
(Sl roam ng solution by offeri a prepai d | ocal

smattrghan the (e of s phawresthAb?.. 1f [ﬂ@f'oé%] ohthesdepgsitesilayer s only
i toring,.,bl ock-detect Ssf.ul i

SR R 5 TR B SER A b e B B o

biAA 168, 1 thE D OFthe RicR AR Stadk nbtteouidlef Gafele CBadnidk

to the dynarr_l c CAMEL gateway at step 1004. The inbound
photamsist.le eddition,rcfaneted of breed-leafing denopiied lyeyma payse 8 &apeted

Shridigh Fro e U6 TR R o T i
d}ﬁ%i@éﬂ%ﬁﬁh@ botMELorgRd eSSTHRUR, W HEOBRNTVE the CONSE the

ound roaner to confirmif the inbound roanmer wants
featutesvtehal indbalaypr epwi atiched #b& is aj déasigd Wh dess dian the CD of the

phetoRei< Tple( b SR TRk pREP G BN A0Re Grhehpgtialy
tﬂaﬁﬁgyﬁgﬁgﬁg%@c@w‘Tﬁ%th%r%ﬁsﬁcﬁm]\céﬂ@%@fea&% A3nBRMEE

foa contai ns the of the i nbound
gtehedeomplepdy timadhythe tteb gk atack 4CAVEL gat eway m ght

AT e e ke S o b 65 iR e o
I . . _

HFT TG vl beFRY B MRl PRI s MBI

dégbﬁiedg@teemyomt step ded phdierebiE) BF stbp. AbkinyRidy béhRedfor the

t he i nbound roaner by sending a stand-al one MAP I

\ SD

stopriag propepst REGMD swsihg syivBater490akier thprpeaind kayes i

008 I.f .the,inho r record does not contain the
&%ﬁ%ﬁ?ﬁ1%W5h@§%§#H??#§§g$ criteria in the MO CSI nay
be any international nunber, the HPMN nunber, the
short-code, any | ocal nunber, any nunber or any nunber
wWth a prefix, etc. or, just no criteria in case of
CAMEL phase 1. The filtering is perforned at the
dynam ¢ CAMEL gateway. [0074]|n sone enbodi nents, the
dynam ¢ CAMEL gateway can send a VPMN I N trigger

.y IR AMNN a1
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[0078] However, if USSD, ## send or custoner care is

used, the nunber/s are enbedded in the welconme SM5 to
w@bdoomowasy call back. [0079] Bel ow are just a PEMUS2006/018144

exanpl e cases of many possible different inbound

roaners profiles 1. Inbound roaners are postpaid .
[008BjTEr An ddditidniabetclagmsk stegt feajuad is fSii:d (Mep SIB). Fitks @nsla

USSD qr custqgner care cal]s are, al | gwed, .An exa e
morraRiIed e TS oAghr fiep ablopmree N B BRI a1

| i d.
mégga%gxgma{l&%ﬂn&m‘gﬁ to sfgbgzér mqygjrﬂlgdmwth&%%@ask

nj oy receivin %a I your home nunber and
stBEKd T0slep GBk). rBieepaptegipdiadditiahd photbeesisn jayyr 448 would have the
service, either reply this nmessage or send a

d a SMVB to .23
samhe pitablenst Gihas e firstgatterngd photpresist lgyers g sidenell ket is dogmed

our count. U a . ,
oViedls FSBRLpa PR BlsD0us Pes RS £8] @ich 708F e
sitewSIn R &em%y bd foblﬁed{rﬁéiﬁ% t WAl rédesd eforainig\thd sidewallfager
the i nbound roaner replies for service activation, the
oVerdhe firstipditernedahotaresisidanes. BIGSVE is apehichiatg crase-gpctional view

nber..and forfeit, peri.od etc |
oBikeddip ae B e Slagorte SR DL B BB e
ob &t thbiSewARST KRl RAL PatPMRd PHotoPddit 14546 841, Tlengldewall
custoner care are allowed. If USSD is all owed, then

1dySSE (nfaymb e sidawelh ryeofeaivons 3t witbin- toapaternadabeiagesist layer
: .Th i.nb d i st '
SRPRATBRTE (e D A e s o Epat Cpfbidelef dhan
15 %pﬁ&‘e@? IR JHARKA pRRBRISHTRYesR i ef. MBreiAHIP UREIreduced
call's. Tf SM5 Is not barred,

then reply path SNMS,
sPéoe S Mmersidevind] layee deatudoweatdeast 5% tl¢ss thagshe spacaéiD of the second

all owed, then _only the i S I t.g t
paerRR eosREn: lgr Sege. S AR TRlsRAany ST taver 450 has
; ' i ' Ly &% eRfthple of
A BV eI o s hion msceatoie
adppstaally veyichisided iaa skiegghsha dronnbginmto ®p nmkeCANELEle

i nbound roamers, non- CAVEL VPMN, and the HP 0 not
ofbrigkReR 851 OParItBAbe boftam pgt\ﬁgé%eﬁarﬁi %;eﬁ%rah@: Q%ags%%on on the
, | 4 .
TR AR Tha IS TR HOR AL PHERRORRT B, e
pedreraVRV 1aieis dupdaited dvaahé Boteuml oSMS phbtordsest ifeattoand
roamer are barred. The inbound roaner na

be _
[0Q3P1st eFeaturas areistchobip Wia ehmasktesk(sien y711 pforiping 2 sefond
a odi ment h i :
TR, LGRS PR A 500 s Mo
4 erﬁ&’%ﬂuenieb ?hmt&mldy@ﬁaﬂmp@ﬁtddheyeir alechadstrippeteistep 716),
m ght be switched off for the inbound roaner of the,
asiEMWn [rOBISORHE Theeadditiomalrsels magh feafurefroaiam (stet] 0) e
I\/O?I\/IS% are allowed only to dynam ¢ CAMEL gat eway and
PBRYSMS or MO-SMB is the only available option.
[b@?ﬁ' 1 Ta @xai d Heiehb 8ediflahi, Betitibhe rdvipadirs td¥e/Mrmed (step
ga

way may |Issue CAP FCl to control the CDR format
1260).t n thegsmgenenlzted seis of Fraturene YarmRednsche prpoesf goes to the

e s s SN B B e T TS s B0l ine
tpg%@gﬁh%ﬁ%gk M AP pden MEsid AP for these accounts.

n accordance wth an enbodi nent of the present
004Nt | Qhe eichendshetck Alorbethemagediae ap etchramaskitto efch tsueibh layer
a scenario, the_dynam c CAMEL gat eway S not sen
{08t v i ok Qb FEREHE SaEn S £ gD n FIC. 41
i nbound r.oaner | LG
BRI AR e RS 2 AR AR e QAR sty used 10
conflicting wwth the HPWN operator, the prepaid | ocal
nunber service may be limted to a non-O CSI CAMEL
roaner. However, the sanme s8lution is applicable to an
i nbound roaner with O CSI subscription. Also to avoid
conflict wwth the HPMN operator, the VPMN m ght al so
seek perm ssion fromthe HPMWN operator before the

Y a1
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roam ng relationship with the HPMN of the inbound

roaner) to enjoy prepaid |ocal service w thout
webangirwg’ its SIMcard. The registration of suRdI/ES2006/018144

roam ng- barred i nbound roanmer froma HPM that has

roam ng relationship wwth the VPMN is intercepted in
etéthfeatueasia thoettinsthckomaske daiadditign, preﬁ:mbﬂlsgthn@tchajhbmi@ld"

fromthe HPMN HLR, the prepaid |oc ryjce
schsof ey e her o albage 105 VRTBCEHS tnegrs radt wank 4G
P
B35 o TR SR R e LBACTRE (40509 %ﬂ%“@ hEIGH. Tn

orldpD didheiMB) et ek 4esk if femavee dafiag {he eahinpofitke etch layer.
service. After r equesting, the dynam c CAMEL gat eway
Inrasnthee smbpdinisat, thergjclomagastack 1y ﬁ@n@m in psGRATER Step et the

S T R L LT
Tﬁ’é ;laﬁ% (/2dth SF HRtfbRGres fn thetdhrbws AdsHosan®IS;.aThé piechMeMth of

87] For the HPMWN that has no roam ng rel ationship at
thalfeatwes ks shown PR, whetreP 7R alierromnacisen. patteraed phpioresist

b f HP d. to.b | |
PR LSSl ENB oGt L B L S b,
st i@ Gdenidr cBﬁﬁ&li‘soh%tﬂ'RMﬂre am Pfoé@MFéihﬁd)@m Lyked

Isinitially barred from maki ng and receiving calls

featuile §iBe uddth SYSBOh{semteNBpentothe é@gﬁg@f therpitelt thegfeatures Pr

S A Al A v
bg&é@r}( feratur HQ@ Hf‘fﬂe A8 RRAthIEYhd \WittefRAPh¥®résadt 1ed

rom orre nunmber in this case since the HP
tHdliPatdmacmmdaﬂh Bawhalé of therspadedn tlof pattemed photptesist é?é/ﬁ’éﬁp

Thesgl ieabrisstioapleio S5 PRk o Ta RBEE Hepy B
rei\gofugﬁﬂgb}gféﬁtlﬁﬁé %iltéh l'éﬁ el?ﬁe' Wiith, BhE fSalt wa@R by Hal RO Bsing

repaid 1ocal acdcount in that case.
tﬂe@@ﬁ&]phbfbreélét litthography peatess. dnphie primdple duafirshsetrbetch features

expires after a configurable perjod of non
oo il baorsERt oS cloRE) b5 G ppgout the same
S

SRR 250y B g 0 [ A s
sV, dBY Y& ding bltératipieatncbs 462 meshed froacthe fidk rtch masktstack
an enmbodi nent of the present invention._ In addition
festtarek endifsatuestsog from fhesecand ejgivmasiosiack fentyers dhex e@fkf@éplt"h 18
1102 coupled to a SMS relay 1104. Further, HPMN 104

P ‘?jjges SMBC 1106 that communicates with SVS rel ay

1104 via SS7 i nt erdiagie I HY8r Elch BlapRSkdckpr epai d | ocal

SMS of the inbound roaner ftfor the prepaid | ocal nunber
(8036} celn aierapebogivBet f 08 inventions thg gichanask stagk 1§ HHBEE deyer-

5T R 600 OO o 0 B
id re'feti‘?olg%ﬂe@ét%ﬂ& oPimbipBoRMarbeh diCAdtyip ket palyirer. More

teway sends the SM5 to SMSC 1102 for delivery
paefdrahgd thoet ssrip tesistaink 1a|ycrglagmomhoua crboal Inghe pxzﬁctﬁoat@%@m

O oS ST GRORE D IBLBRY SERIRsLR

abf Pﬁ%{(ﬁ%ﬁéﬁgls & for aild éu?gléll if@:xh@f th&bi@h Rk eRak should be
am ng I n

noni toring bl ock 108 intercepts al
sﬁﬂﬁﬂemmnﬁbnengtham isphetoresist st hat titegrhotorésist apayrhsasitaged and
links. If the SM5C addresses of the HP of ipnbound
stéRRed s ing veet 1on S rOWWl@Héﬁmwnﬁfbe ’\gsll%’ﬁf e

f
SbGR, fe S A bR B RNERE 43%%%%@“ HiBping
the SCCP CdPA may be used to redirect the SCCP traffic
t hrough SM5- Rel ay box 1104. [0092J1f VPWN 102 supports
CAMEL phase 3, the dynam c €AMEL gateway may provide
MO SMS- CSI at VPMN VLR/ VMSC 114. \Wen the VPMN VMSC
sends an SMS1t he VPMN VMSC gets the trigger fromthe
VPNN VLR and sends t he control request to the prepald

- I P
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t hrough the HPMN network. [0096] At step 1302, the
nmoni toring bl ock detects a successful |ocation update

wa@eoorhel6CAVEL supporting VPWN of the i nbound rPEIES2006/018144

The nonitoring bl ock provides an inbound roamer record
to the dynam c CAMEL gateway at step 1304. The inbound
thabRnBed toestsip the pimtarddst. ThendtidBlenbbdinhent, the sinpgle layeamer ,

the MO CSI, the MSI SDN, the, HP t he VPMN VLR an
resiskang kg hlsfsia%qnﬁ@ntaml@g BASES Ofﬂ#féllwﬁaﬁ%wb&&%@r%? BlRgSSS-
t .
L T R R
tHa\VELsir(pdd By@is liiefs@sctatﬁ &Ssthb}ﬁng@cﬁ&‘dsd olnt the aN@iviNivé_Reaingle

t he i nbound roaner by sending a stand-al one MAP | SD
layeimay he agnaterial Kot GSnhesprily mestanigo thestypprpogssussd and deops

1306 Q he |n
PSR UhRC o B e B ek R R i fycrogen
coitgininzGNaknthssQHTRY HS ol WAD &5t adydrdges seR) prockspar Isytesistant to
nunber to a VPMN gsnSCF at step 1308. The VPMN gsnSCF
opyssuicdaRinin@plapnes fog amoryssh sEPPIELTOFVN VLR VVSC usi ng
the roanmers database at step 1310. The VPMN gsnSCF
requests report basic call state -nachine fromthe VPWN

gsnmBSF at step 13vgitiphé 19 Q{EtﬂeﬁmaslmﬁcyPNN gsmBCF
i ssues a Connect coman 0 gsnSSF cont ai ni ng

[0036] o biinl amothien einbodinsot ofithe nnrmnimn therateh mhgk stadk comprises

0 RIARITLC: B SRS TR Pt i Rea gl & SEaver
81-@ 304 a Sy TR 9§ﬁ§ ac@& 59&%%@(9191§¥érr8©§ g@J@Fﬁ BerricP layer 806

start accounting f the call at s When t he
ogal d subsitise SOheA\ﬁPMMrgmtﬁmk 834 wﬂaﬁﬁa\f@ﬂhscsméda})er 811. A

command tg_enabl e VPM\gsnSCF t.o st a .
sidewpll Teysn 82619 Wmvgr'\stﬁgérw foesist sy ?“é%qﬁg eddsg {3Dr girst

letch

S LT A e S S
chethisay ) doabattin tlﬁlh embpdiieat, theofittst mgsksteatnrasaloatot reach the first

[ 0098] However, if the inbound roaner is already
laygus ééISIWWlh the O CSI, a CAP relay may handl e the

CAP. 1. gé%(ﬁ

[@845%9 p}l%oreflg %rk%lg';%gg &aﬁ }Iaep rg%lm 0 ergém ss(ta1

sé@hh pﬂbﬁ)‘ié51§ eiadk 882 isoforrasd dvep ws@c@nualaym s1m, @csrhowdamEK}
th an enbodi nent of the present i nvent i on. st

ep
8B40& sidewell dayit 82} 1Srfgmnﬂdcﬂ§’l€f thetseeond photresss mla |842 to reduce

(e8RS, SUBRETAL 1 VPN B0 oo

ih HRO&HBodiRRAE the s%@@ﬂdimm feliBred YID 30t fealif VLG RABY 0,8l
step 1404. The inbound roaner record includes the I'NMSI

sbéwi.hEhisrebaimgimay aseethe fird etchichasistryt siecenise sornd {ayer 811 is
HPMN HLR. e VPW VLR The dynam c¢ CAMEL gat eway
b&@lgén’é‘i}?dﬂ%g?t%taﬁi ®*nbound roamer record does not

[@%a' nTB@gg&f&egfi%[ mafk a{rﬂeslde%ﬂ C%d:r LRARIoved B8mMRARe Gecond
CAMEL gate provi des the MO-CSI to the VPWN VLR of

layee 81 hins lsmiwn aREG. 86 A ecvoind gich chemistty alsertbe baend &er 811 as

Y

“ fﬂ?t ﬁh@@thﬁ@étcl?%v@@a&&e;the rstq er|8(1’g ar%’l&lé ug toQhe &d¥nd

I nternati ona ase

121 80] ,\\Whefarabie the’ﬁm@mﬁetclodlm’ﬂstfyﬁib difideest feorn dlid ﬁrst ¢teh
dynam ¢ _CAMEL gateway or_ VPWN gsn5CF get the cal l
chpmistyl apne empodimyst, thﬁwf@fsﬁlwﬁ‘é%ﬂe igisegd ey BHEpniyoush. In

SERE o SRBE P RLES DR Lot R (ARt Lioh

exanple, if the receiving party is busy at step 1410.
However, it is feasible only if the receiving party is
able to receive SM5. The dyiam ¢ CAMEL gateway nmay

al so track the status of Bparty to send the B-party
information to the A-party as soon as the B-party is
avallable ‘at steps 1412 and 1414 This is achieved by

Y - o ~R AN 2 o
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I f the generation of the MO CSI is required. The
conput er usabl e nedium as provided herein further
WO p@laes7 a conput er usabl e program code for PCT/US2006/018144
provi sioning at | east the generated MO-CSI at a
Visited Public Mobile Network (VPMN) Visited Location
[0Bg@ St & ofdddRodiledl) HeTHeeordidnye iwvrettved. Ihahis éfdmidimént, the
System for Inbound Roanmers (CCSIR), described {acgove
secorsl layis iangt remapehbeipin Bird slishemigy dohiserie sicd thifpatures

. devi c ope i ng, t oget s t . .
infclp BERASRE T B EREL ARH " LR, Btha Qi chfmistry is
diFRF G FroAAP sicBhd S)A tRBMmtryEhosahik etcH Meye 8 R selectively etched

conmponents may al so be coupled with any nunber of
with hespead g thedirstslayardil 0o wrefch magk Wnﬂ%@ reppiaingsidugask

S8 B TR L5 D e AR P
iU RESwR in PRIRFNah hanth&fentiddfher) 16 86wal 18R6 8T of the

conponents may be carrying out the functions of the
etCICHIabk stheKBFEmbvedshuingdhbetching efthereseh layrs. Y pnaiher

cipboIReah baldhe LY [ AR 1 T8 friigyea during the
e&ﬁ@%%§ﬁﬁgﬁgha$§%0§ata and/ or instructions enbodied in

varrous conputerreadable nedia, in ternms of their
[(pahhpvi dn dis embodinteat, the susidlayer &diactsee aptipeptofective mask,

transi stor, |ayout geonetrjes, and/or.other .

WakAA5 (e RiPEetRRtVe %“f%pfl}’tr@ﬁ-ﬂilee%l@é%’%sﬁ?&“cﬁ %‘h B, gt which
ind | 9 D8 nBRRRd1 gebtects th

o ST Lo TP L BRAE 4 ORGP RS B e

néR Gederhtionvsatictiitg frasks1{ fog. danmpe Hodbg thewgippingofihe

sem conductor storage nedia) and carrier waves that

phetprepist mesd- t o transfer such formatted data and/ or

TR ROl 55 P o v o,
iHnSSEMB ABmMERB! atroLbEAE bi¢h n@Hfbinii@scaptbeainvibssie, Unless

t hroughout the description and the clains, the words
utifomyty aféhe strip pnese¢tisierngask ingepd; Hds peseiblathat seangfeatures may

construed in an inclusiye sense as o t .
RE Er2 R SRaselCt o 19 SR pRE rPRERER o process
wﬁﬁd?ﬁc%n‘ﬂ%ﬁéé@ﬂie%ﬁﬂgyerb% R1d thisprdéint Hdoublérager sisp ng
the singular or plural nunber also include the plural
peotectivagnaskhmaylhebsed.r BEKp Ot iswelrgss-seeittingl vawlafy, sugﬁ@te 904

ds. "h in, " " der," " " "bel ’
TR LT T R
cﬁ%ghﬁnggqhﬁ% g}]@ seldid %9&'()9?'1 , fRrd ihaasayet ot Ni A photoresist

cati on. t he wor ""is used i'n reference
a3k @14 hsd beeh fommedoabone the thiré hayer §13atA wdewald dayer 82Gis|formed

of the following interpretations of, the word: f
ontibe sifleals q{th@rﬁf}qt?r@ﬁl,stp laﬁq@&#- eiEh %ﬁ%eﬁsmwﬁé‘aﬁ%@h
. | [
R, GRS S2h (Sulh et Lt st tisecbi layer D11 The
s6foriiNgyeCOBl R issd aohn Eioh etogéalet, as bisovex altist 9B e Therefape the first

limt the CCSIR to the precjse fqrn1disc|o%¢d. g%é%e
eihechiemisirysaissty e sickeoihe thirklagsr anh wepachio, the fecoagiyr. By
are . descrjbe ip for. 44 i e

P ERR el ol e M fRfr ey VE0 BPUp ERABMARARER io prtected
I8 e BERBR Mringhke SE5pIRg pasetshda ¢his kidnhysie, the thikiElaperto13 acts
wi |l recogni ze. The teachings of the CCSIR provided
dsersgimpmotegtivemaglpl i ed to ot her processi ngsystens and

nmet hods. They may not be limted to the systens and

net hods descri bed above. [0108] The el enents and acts

of the various enbodi nents descri bed above may be

conmbi ned to provide further enbodi nents. These and

ot her changes may be nmade tiga the CCSIR in light of the
above detail ed description. O her Variations

[ 0109] Provi ded above for the edification of those of
ordinary skill in the art, and not as a limtation on

- o Y " N .
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present invention, this specification follows the path
of a telecommunications call froma calling party to a
w@2ioreaieparty. For the avoi dance of doubt, thaPCT/EE1006/018144
may be for a normal voice call, in which the
subscri ber tel ecomuni cations equi pnment is also
[0043jabl &hephutiosssist mastufll bandssiddwabr layerto26 rarqmemoucde and a

di spl ay Alternatlvely t hose devices ar_c
sopepd Blkeresist st O4g e fained O5er tbe AWid le¥m At A aideratiiayer 90

oSl eSS S R R hessdona

paehd (ﬁ&hé ﬂﬁrdeﬁ}far 9¢® breGHiYed 79 tharetdbAul laSeridr tisiog the first etch
Opti mal Routi ngRéS(R) GSM 318 on CAMEL Basic Call
cheamsity tledorur ysqeord selrafeerfuies 8#2-Q 1214 (1995),

A L SR A
se6 P BOE Bk i@ difRfert filogd the R &etdhiheRistryGSuded tb 'Eé}ea’uvely etch
Reconmendati on Q 762 (1999), Signaling system

the SBnddayrer Pht witheespeet to fdnmﬂatrdé%@r 813, r@églya@e@ 1%1@@1 9D A third

o ERaniRp s vred  SoNTaEr hire Pof Rtk sk I b

eﬁﬁ&cﬁﬂ?@ﬁ%ﬁé RRefiorO the(th38 3‘3011 chbARAY e %Mﬁé eithi¥ecohd- etch

user part signaling procedures. |TU
ctRaueﬂnyrehdmbﬂmner@o"CBﬁne(m@gﬁé invPatidng theghice G@b jchemiszgds i n

at e rvi ces. di gital network application.

dqu qﬁ@gﬁ "t‘tF]& FREUSEY " (1998), Signaling system
ABLR HhtoltHdktdh layer 908
[@Qshm’re%gtgﬂ on&{&%éﬂiﬂ(&?@%’&gﬁo Si gﬁﬂzgltllre?)ngtostystemalglce)1 7

throughDhe fisst laypa®10 efithasichmesk staflras shews upplés. VEo fIn the

TR ARERIBTAS 'atas%z AEE%S%E%%L@EWE% w0 BBS e

p
Cﬁ)é’n%gﬁg{o uct OI' eVI Eﬁr@bﬁg%%g 611%??7'&1 ge sem Cg%gs gtCtotro the first

184 €10. Prieced g stickds tHeastrigpet s shewn doRiForindevi ce
are defined in the wafer usj nghvvell known_patt erni

emhedigenhihg ghipt bresydsandiposyiplydhgyegerdlaxa 914 of the etch ! Hhask

ot ar esi st ted on the wafer
S%ﬁﬁa]teﬁ‘é%()}’s exp%sﬂgﬁgétﬁmal%r Shq% g%ﬁﬁgdr ed by a reticle.
[m% r etlinGhi@ tﬂqﬁe g@eeétah tnasla s@tla9sanglcatrdiratiahs dBmaterial can be
pat erned with exenplary feature geonetries that block

usadg Hi ohe embpdinisaty sh sidp pratentiyh mask 9t 25 $0e ang Hyoeigh stop

ras SE L e i i O APl S e Tt S Rpfe bt

n?a!%@rw%t Et}ﬁbecétamé;@twewwetsp&mmﬂz he m@reqﬁioatment the

mat eri al such that a dével oper can renove a pOI‘tI on of
stripqorpwotmmsleﬂwna&éﬁ andthetptcht step masked 1dfis pblshstione of Si0,,

Fobosilt Shat T Tl T T B3R Pot S gRBe AL s protectve

k@ﬁB?J $i»N§ hfafﬁe Leem%exﬁamnqpa 1a£seoﬁemeﬁ SiC, SiOC,
ereat the wafer i's etched to renpve the

SuONe Th ym@ mﬁr’]hhll If pothethembodémenttthastrin peotecivieanaplrd13 is

Jr ot ect ed the p resi st materj.al,..and thereby

5’3@, 90 o P Ak P AT ALAES! FE S (el SO o TaN,
TCHS, 3R A0 odR e R 1A, P PGt e R ORD s, JEpand the

ekdlgdﬁép magk 9161015 bi leadt@ne 0flBiG} 8iEiSIQN, SiZEg, ’JI‘eA’IiaN 31 and TiN.

schemati c cross-sect.ional view i)f a.l a er 108 %r

I3 gpeiherguebodanent thq ${rig Pbodt?qteméwaﬁ%ﬂw &gs59nq %’f% TgolaN,

an. ARL «( e r

3 B SR 8 oL e BN BE i QicE SO, AR SR st

pattern has a critical dinmension (CD), whi ch may be

the width 116 of the smallest feature. Due to optical

properti es dependent on waue@l ength, photoresi st

exposed by |onger wavel ength |ight has |arger

theoretical mninmal critical dinensions. [0005] A
feature 120 nmay then be etched through the photore3| st

o s o ' ~N~ 4 r a1
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the prior art. Over a substrate 204, such as a wafer a
barrier |layer 206 nay be placed. Over the barrier

wo 200e100@@6 a dielectric |ayer 208 such as a nep@l/UbBYE018144

or a polysilicon layer is forned. Over the dielectric

| ayer 208 an antirefiective |layer (ARL) 210 such as a
proORRBLY, dlyestrip prdtevtive dnaskipSiQ,esinedSiph ¢t varg sisstant dgmage

212a is formed over the ARL 210. In this exanple the
dusmer b eSS IOPSE- | i nes 214a have a width defined

he e e SRV
0fizk n° bt ot TR e SRIS Turdl BB ot
ma§< dthek Batireef th@(alrrqﬂ]@ thviedl tdts afietch hﬂs]s pladefeatwdzshnay be used
P=L+S, as shown. I.s. desirable to reduce

sq et feapggmum@ ‘aiigh o #Se‘ﬂl?ctbﬁﬁ oBiteqCof pRcneRgle. Tn
d
g e pn e et et Balh bR s AR REESS BARIR feature

12GOMAH4S hip¥ieh Hat Biodk E6irtH 6f the shiethof daok setickd thlch padiimgsk
etween'the lines is too cl ose accordln? to the

pracesseCwe deseribedbint ¥ S BatepuApplisehonNugbgsa 1495%9%%ﬁ%d§€bmary

L T A

Dluﬁéﬁ%‘ionsmg’ﬂuhiﬂ@l%als@{'e{vhlcﬁﬁs hc6lipeled by &féraﬁt%ffoﬁ all
fornmed. Over the layer 208 an antireflective | ayer

piARESs. 210 such as a DARC | ayer is formed. A patterned

(RRBLCoaRippe £ Fen it s atior QY Blare it tent
tJé)TJ 5% ﬁrté)g@srs Rfdhs! TR %tcﬁl‘ﬂﬁ&k\é'takﬁ rReEFrB8dss khifterdt digrent

I'n spaces between the patterned |ines 214b.
phterepisesetecielsahd tltf&rpl’rtcbd)mis efhemutteeashlpeoc@mcauge@alawdo be
by providing too small a spa
syedte) ReBIBplsgoTats bt et SR SaBp kR The pigh mesk
Shf SRR caldili By RMtiplePhbtok st
A g i e
ASHHMAIRY aflf mliHiplé MylppImON [ 001 1] To achi eve the

[t_fpﬂ%&i gﬁl%ggﬁs G SRo ATIPE 1 A R e B
T e YR P kS
wiiéh RUGAHIARR scoge (ﬁﬂ thﬁ;tmmbnl & shouldrtbodeaotddrhataher are

mask stack wherein the first mask defines a plurality
mﬂnysaqlianesvways ofitaplesnenting theanethpdy andeppaiatuset oighe Wé?nt

N R e e R
ak hﬂcﬁﬁdlﬁ§ﬁll Qichf@tatbRs pbﬁmﬁht‘i&ﬁdarﬂit varidas tultitute ejuiyalents as
into the etch nask stack t hrough the sidewall |ayer,

falhevithimthe hese fpizit emdscope of e PEseBtinEAtions features have
wi dths that are snmaller than the widths of the spaces
defined by the first mask. The nmask and sidewal |l | ayer
are renoved. An additional feature step is perforned,
conprising form ng an additional mask over the etch
mask stack, wherein the additional nmask defines a
plurality of spaces with widths, form ng a sidewal |

| ayer over the additional mask, wherein the sidewal

| ayer reduces the widths of the spaces defined by the
addi tional mask, etching a second set of features at

| east partially into the etch mask stack through the
sidewal | |ayer, wherein the features have w dths that
are smaller than the widths of the spaces defined by
the additional mask, and renoving the nmask and
sidewal | layer. A plurality of features is etched into
the etch layer through the first set of features and
the second set of features in the etch mask stack
[0012] In another manifestatd on of the invention a

nmet hod for formng features in an etch layer is
provided. An etch mask stack formed by at [east one
Iayer |s forned over the etch Iayer A flrst mask |s

I .

1T " a
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according to an enbodi nent of the invention. [0019]
FIG 5 is a nore detailed flow chart of a step of
w0 ooomioeig4t he first features into the etch naskpGr/E2006/018144
[0020] FIG 6 is a flow chart of form ng a sidewal
| ayer over a patterned photoresist layer. [0021] FIG
7 is a nore detailed fl oRIAIMS of a step of form ng
the additional features into the etch mask step.
Whabisxlaimedds: 8A-F are schematic cross-sectional views
of a - rgli
e R e R R TG ST G
coffpieiipt i C cross-sectional views of an etch |ayer

processed according to another enbodi nent o%ﬁ%he )
i nvefetrning, anpechanaskrstaok doymadnycal least qneapsrerprnepich layer;
EVBQDI_IVENT 024] The pre&s [ ' j
descPIBEs 4 TobBr ehher o phirg it fis B Bifpes o
pleRadh MRt WwittewRis; as i1l ustrated in the acconpanying

drawi ngs. In the follow ng description, nunerous
speciotmingesidéwall layas oxen the Sirstmask voreman theigaml laer geduces

t hor.ou under st.andi f -t he esent invention. It
thwl‘ﬁtgﬁgy 31668?“@89?& RARES 15 o8 Cki 11 ed in the art,
t hat gitiigg @&ﬁ&%@i of fBMEIRE hORadTRYrtialy pita elid @etimatit ik through

sone or all of these specific details, hi other
the ssleent dayer,wiidreik tmiatpres of the firstesss obifedivers have widths tat are

h t.b d i bed in.d i ] t t
sl da<aF PrgoBLGe e rhepresadte PRl BfFon, [ 02s) 1
or deferﬁ&rhﬂ’g’?é%?ﬁkfaﬁ@éi&éﬁﬁl wth smal |l critical

di mensi ons using an ol def technol ogy photoresi st
pr ocpasormang ex dddittorel fatvonstphabompeisingt nask process

has been devel oped, t hat uses a I tiple sking and
et chi ng pFosEMRGAn 3dsEuwpl mask oy the e&?}gmﬁﬂﬁn%?‘g(r X@&Eeﬁbﬂ% f
- i : 83 wi 3 is a high
oo R e o POl e Usd 10 an
enbodi mentorafing heidewaithyemover te adtltionalasisks whelein e sidewall

f d tch | t 04).... Fl 4A
Loz fomihsaiahe wace dupet P Weiongl ks a
fer, ' | k
wal er, ov %{chﬁg;agﬁc%%%f &t 1%5%1#1@35? fea % Seﬁlgﬁ{él%‘%ﬁéj etcMREK

the barrier an et l'ayer as a

stadnehsidiviBie Blabwhll lagye vhereirathe dbatsick havenwidthsdhatare smaller
dielectric layer is forned. Over the etch |ayer 408

thah ¢hewidihnelstke spagexdefingd by thegddiiipnaimasie 8¢ nask st ack

410 maybe one .or .nmore, | 1..First features
are then F%PﬂgﬁgFﬁﬁ%mkﬁgxgﬁ%waﬁggézé?gck (step 308).
FI G eéhir%he@plﬁfh'liﬁl stetbaies shtb limetenRyér tafouhehesfirepsedbf
formng the first features into the etch mask step. A

fdaturss anphthe eecvad spivdtfenterss i the glghmagkstack. f or ned over

the etch mask stack 410 (step 504). In this exanple,

the patterned lines 414 have the width defined as the

ol i ne e Gt dihod- Bs rectsd BN 1, WiRréiR @SS Rdsk fadl®mprises a

photoresi st l'ayer have a width "Sp", as shown. The

shiptrekistastigyér of Rptiaterial theé igyaoteaesistantin stripping then eyt mask

a&ﬁ defined ag the sumof the line width and the space
$RQ§3§HEGB@%b, as shown. These wi dths are determ ned

by the resolution of the |ithographic techni ques used

to formthe patterned photoresist layer. It is _

3desi rEtelmethod, e tkeited trhdaipi 2,ovhdreindbdstrip resisianiddyer ¢oypiises at

is formed over the patterned photoresist |ayer to
leastiRce0k AN RIS CATOSBEA 15Y4fﬁ> G Piﬂémﬁ]ﬂi)@%@f”a’i qnd polymer
Iﬁét%l\él‘:ha” of the formng a sidewall |ayer over the
patterned photoresist |ayer to reduce CD (step 508),

whi ch uses gas nodul ation, hi this enbodi nent, the
formng the sidewall |ayer over the patterned

phot oresi st |ayer to reducg4CD (step 508) conprises a
deposi ti on phase 604 and a profil e shapi ng phase 608.
The deposition phase uses a first gas chem stry to
forma plasma, which deposits a sidewall |ayer over

o " . . o, o R —
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deposition on the bottom of the photoresist feature.
In this exanple, the CD of the features etched in the

WO 2002001607 be et ched 408 is at | east 50% | ess tPEIUSI006/018144
CD of the photoresist feature hi addition, in this
exanpl e, the features 432 are etched partially through
the etch mask stack 410. hi other enbodi nents the

features 432 nay .be etched conpl efely. throu he etch
4 et houaelon S T OB FT e, PRTPEHGHT HIEGe Bak kD, of
. ' StLd; t 516). Thi
oo R et ey ool e e R Sl e s
with a separate deposited | ayer renoval step and

photoresi st strip step.. Ashing nay be used foy .the
5.st r i Pie mgthpd.ceaseitedin caim b whergl the gick rSE?F% ﬁl{@tﬁf

fter th ' ' i
s BB RF bl s ALREEDERO B e o
lal@ature is forned (step 316). FIG 7 is a nore

detailed flow chart of the step of formng the
additional features into the etch nask step. A

d diti l. ph ' | is f
6Bt e RS o ORGP 5 i 0 g
adifiSiral RARKe PRPLOIESoste. | ayer 442 woul d have the same

pitch and CD as the first patterned photoresist |ayer.
A sidewal | layer is fornmed over the additional

tt d t ist | 1 d | :
75708) TherenBlgeiaried yaf SFlgiel Pl s g Kbik ey
1REOGfeP ﬁlegﬁ‘stf ALK 89t eh® ofié BRI bmbAYiap: over the first

atterned photoresist layer. FIG 4F is a schematic
cr 0s s dsmsitionnztiase/vetvadirstigas claatistry tonfrmysedepesitieriplasma to
photoresi st |ayer 442 wth, a.sidewall .| ayer 450
fore PP@&OB%?IY‘SH é@Wﬂ‘&ﬁﬂP%ﬁ’Eﬁ‘ Afdi t i onal
pat t i s tyith 3¥%8Eortidas clisy devmbe teqy6file of the
450 ?gﬁﬂe%ﬁ%ﬁgs?wayer (;‘ea E?e .41§%with|bn teﬁ% _
dgssttpnneer hecidematis sf the diysmashagkereinttbe 1t lges dictastal s
| ayer feature 454 has a reduced space CD that is |ess
diffeaent thva the sreendEALEhePHEYAA%T t i onal pat t er ned
phot gr s lfﬁ}{-ﬁ' Yver HEadaREBHEERa9PRG 1R one
t he gjihgize\}\lghe aylélg S{%ﬁ%ﬁ?@@% svegt | east 50%al ess than
C%rd]@’c%ﬁ@(ﬁgin@D of the second patterned photoresist |ayer
eature. It is also desirable that the sjidewall, |ayer

450 has salsispesitipmphiase withe thisd 2a5 chetmstnsto TR @fepgstion
i ghl f L. ) . _
ol AT fOPpiof R B Pe O IR AR on ek o,

from bot t %rﬁrbﬁletsﬁﬁpiﬂ%isﬁﬁe anthanoligh ghs demistentodBapath® profile
with the bottomof the feature, Preferably, .t

. .the .
ol éeatsposition overtthesidewrllswdithe additiampbmask, whigrpip His third gas

eposi ti en.on,t.he bott of .t otoresi st feature.
; § deposi ted over the bottom
C%Bﬁggﬁﬂ%ﬁ?@%%’lt %}‘mﬁﬁe f"&ﬁ{énlga? "heg“ Stép}h' d he b
of the photoresist feature. [0032] Features are etched
into the etch mask stack (step 712) form ng a second
Set dfheenghod,eatesited imeainhatwksseinthrforming the sidewpll fyens
features 432,. as_.sho i n,Fl 4G . The t J .
RGeS ek s DO epp bt g iR PR RS the sidewal
' RonhlBhsk RDeTHMN foPatibist tblcydlie :
lg};(fgél%g%}ael(ﬂg?cﬁ rrasi fz)gture formati on (s}t]ep 316) is
conpl eted. [0033] A check is nade to see if any

i s Bieanphed. v o fo Aok S }ﬁéﬁ?vﬁfésﬁfﬁfeﬁ%%ﬁ%%?si%%waﬂ
A B o P AL a8, 0, TS acoompl i Shed by

using the etch mask stack 410 as an etch mask. [0034]
The etch mask stack 410 is then used as an etch mask
to etch the etch | ayer 408,15usi ng the etch stack mask
410 as an etch mask (step 324), as shown in FIG 41.
Preferably, this process uses a different etch

chem stry than the etch chem stry used toetch features

- T I o Y



oxygen contai ning plasmas for an oxygen stripping

process. Miultiple Layer Etch Mask Stack [0037] hi
wanp@vherwsenbodi mrent of the invention, the etchp@®EBEKR2006/018144

stack conprises two layers. FIG 8A is a cross

sectional view of an etch mask stack with a first

| ayer 810 and a second layer 8 11 is placed over an

etch | ayer 808, over a barrier_I|layer 80 ver a
10s ubSihe arethas as reaitedn 3w icgﬁimﬁé-s‘ﬂ( y"gli’@mr e&’arga%sk&e}g r
he second | i . ;
QUL el SLoplalh Aas B g manc
frdth b $bl katemtures 832 are partially etched into the

second |l ayer 811 using a first etch chem stry, so that

5 in this enbodinent, the first mask features do not
reacgh the first layer 81 F BEine th Kk
11phot é§$§TLﬁ§§ H@%ngﬁaggkleﬁgpﬁﬁﬁg§%$9@§%m§reng e mas

anfiSIRYEH 18R SnSiees AshiRh Heah£%i288 sideskll &42r.i s f or med
over the second | ayer 11, as shown in FIG 8B. A

sidewal |l layer 850 is fornmed over the second
hot.goresi st , mask.842 to reduc ) :
PO B3t TR B4, by SRR PRERA Bl of e
10 felatﬁ}’eE rotf?hejﬂrst 200f fRalurdshrd filsase sRdEszrRdn widies ahosmces
nas eatures do not reach the first |ayer 810, as
desthedvby thEHfirst méskhi ng may use the first etch chemistry,
since the second layer 8 11 is being etched in both
etches. [0039] The photoresist mask and sidewall | ayer
'@ FEAUE]A s ARUEH ahBr SHRRNTII, Sotfoif telspadds if st
1fh #T g@?dﬁﬁgeéong gt%h chem stry uses thg second
mhéyierved plith &mginarel wheremshe featurest fohmeryintthe etch daser haypar

810 of the etch k stack, : in.Fl G )
15 phahlsngh s st Soet ub o tondad DI B oF e fp e
ﬁégggggt to the second | ayer 811, preferably, the

nd etch chemstry is different fromthe first etch
chem stry, hi one enbodinent, the first layer 810 is

etched only partially thrqQugh hj  anot her enbodi nent
14he The methogdyasregiay 1P§“¥P€ﬂé@nscio“llr§| g %?%&‘82%1%@“ set

own. [ 0040], | n i ment, the second |ayer is
0?%ﬁ@%§&geiﬂ%ﬁ?ﬁhﬁﬁgﬁﬁgggﬁgnt, the second | ayer is not
20 renoved before a third etch chem stry is used to etch

the features into the etch | ayer 808, as shown in FICith
18E. Phefsthwd) gs regited inrfny of elpips Eﬂénﬁ%gfh' PRCOPIIRE IEmARIRe the

%%on1%he fecond etch chem stry, since the etch | ayer
CE08245S S¥Efectivel y etched with respect to the first

| ayer 810 of the etch nask stack. The remaining etch
mask stack formed fromthe first |ayer 810 and the
16ecordsdmayamdustot deviee Sumed by drmethe@ poynt Gi@méﬂobén in
FIG 8F. In another enbodi nent, the second |ayer 811

of the etch mask stack is renoved during the etching
19f  t hengtioh £hAiahing BatBRAINEH cteRgel, BBmprisingt h t he

I rst F%yer 810 and the second | ayer 811 are rennve?
dur i forntihg aetchinmagk sfack fermsd dly af lepeirongdyer pueidhg etph layer;

or of deurs o pagiteskiver t kD ek glack Sl fisHfspiid defines o
pglgi{aht‘}%f%gé‘cem%%aﬁis Shd $itetdt B phitalifyl ot spadedigve adritival

s”as next generation patterning nask. The strip
30 dimetieed indea piichlk 811 protects the next generation

patterning nask 810 from da e during.the strippi.n

of t HerphaesHisealdayes ere tge i{?ﬁgm@k N&‘Fﬁ%brug“ﬁ Sb‘fe iaﬁg%yggredm
' ' rovide the desired

T 8 R S B TR s TR 1 “Ene et

uniformty can be an issue. Unless uniformty of the

strip protective mask is good, it is possible that

sone features may breach thmough and expose the first

| ayer of the etch mask stack to the strip process,

whi ch can damage the first layer. To avoid this

probl em a double |ayer strip protective mask may be

1 o~ ~ A
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mask 913 is Si2N3 and the etch stop mask 911 is at
| east one of Si2, SIC, SIOC, SION, Ta, TaN, Ti, and
waraz/obme4aNnot her enbodi nent the strip protectiRPEr/DsR6/018144
913 is SION and the etch stop mask 911 is at | east one
of Si2, SIC, SIOC, Si2N3, Ta, TaN, Ti, and TiN hi
anotdigineatfintisarefifeatires partially iptothe ctchveasirstick drguglsthe
sl 115 w10 T ol SRLISOEG, WHPRRY R Foles H g s S o
not fer lPBNhet Bgust Wi ' khéhlBe wSdMRE of
¢ %ggls &gﬁsgg%f Fﬁﬁ af,g Tal\\lflidghr;sgc{r g%ﬁg%%gt@oﬁg&gt ch stop
théBsseinlte fitst afask anbthe oritcalfdiBeSion &ty feBiudps, 15 ahlgast 50%
Si 2N3. Mostpreferably, the stri rotectiv Haskt's tch
Lossitomn theioRBen e ofdhs Shaesy itk Hrst el BGPT Rl B <t
lafh?str%teeﬁ!h?&' strip process. [0047] O her enbodi nents of
He® Thventions may use nore than two sets of etch nask
st acknioeRigUhemaskaid sidewnl layert hr ee sets of etch mask

stack features naybe used so that the feature |ayout
has eerformiig anrpdditionaldgeturestery COMPERBE DI t ch of each

reticle. ln_ano .\ , t f
Cack fediPRE St ATRAR ore e R fa stk heiB the
add@ford] RhilCdefinbah Fiu&alﬂf/\ of §paded Withfvidthe apd whéreinf the ahiinality of

reticle. Such multimask processes are described in
spak<® haPa o eriticaldjphenstomi aod awiteber 11/ 050, 985 fil ed

Feb . 2005, , by . Jef f . i adi
Cobr et oA E PR R R seevan
la#@ri B8 M e viAlihs MadeSpacedtietihed By fhB aodiferdngdkpy

eference for all purposes. [0048] Wthout the etch
mask st ackchidg hdditien fsterepartiply intethe et stackymask through

di f t toqls, hifts. .T _nask
g o] dinst ohersib AieaBieRR RR e f it EOIBE L
diﬁ?ehgi%h%ﬁTréiﬁCIh%Htﬁsf Sithe h@AtisSnal TRrBYAk 2 REK FOPPRESEan the

causes a layer to be subjected to multiple photoresist
witkposf the epesesindherad difigiod nesk apbihegsiticatidemension oftb additional

stack reduces damage to the etch lLayer.that may. be....
fe@glagseg ablyas,yép% 15$sé‘.ggh@1@(§pgg§1§{im8%s&g§?{ tihg ﬁ%acgﬁ the additional

Y Ll P Rersin th@ R RS anh%gﬂ?ﬂonyweﬁtﬁrés kS 4 PMGIWHRA i@ Teast
"peen described 1n terns of several preferred )
5@ystesdithans pittthef the apaeesirt the dirst armsk apétheutiteh ob the, spaged in

various substitute equivalents, which fall wthin the
theedgisiogel magkand wherrin ﬁw ei¢h ﬂlgﬁda pet %&?& ¥ noted t hat

there are LYe L.apl enmenting the

nmet hods aﬁeﬁap@g%%g%h%%dt@ﬁéﬁé%%gﬂ? i nvention. It

i s t behBkeRulaityeTdedureh atto titestélolayavhmng gla fedirstest of

claims be interpreted as including all such .
feakures artd aHSIOnBENITSA 0F eeiclamash HAGIOHnEA 16P7d el chemistry

ui val ents fall, w.thin the true spirit and scope
dg?er?rﬁio&g@gﬁ% e’ltcﬁ“voélﬁ%%llo CLAIMS What is clained is: 1.
A nmethod for formng etch features in an etch |ayer

over a substrate, conprising: form ng an etch ma?k
18t acK'he onatizad], Byregited inapdaimohie wheyein thevierming sidsyal layer over

| * for ni fi t h ot ack
LAl P s b e e el el BRRSSA
wi th avﬁegSJ?ﬁéll é&%%’i‘lﬁ aqir§'% g&?‘@ﬁéﬁliskﬁx@ forfVedepobigioh iplssina to

mask wherein the sidewal ayer reduces the w dths of
forine a dpposandeti the dideyallhef the fisst rpaskkandet chi ng a first
set of features at least partjally into.the etch k
St ac i IPR ShtP RsaasP HatkA fecpid, e hemiingith Mg F PRty the
it] . t bt B Firdtbas cledi@istry is
e S e R e Ty T o
first mask; renoving the mask and sidewal | |ayer;
perform ng an additional feature step, conprising:
form ng an additional mask 1Gver the etch mask stack,
wherein the additional mask defines a plurality of
spaces wwth widths; formng a sidewall |ayer over the
addi ti onal mask, wherein the sidewall |ayer reduces

s Y "




chem stry is different than the fourth gas chem stry
8. The nethod, as recited in claim7, wherein the
wo eoomiosig4t he sidewal | | ayers over the first nmaB&I/US2006/018144
performed for at |east two cycles and the form ng the
sidewal | | ayers over the additional mask is perforned
diffeéntahad thasécondgacsteiagsry; @nd The nmet hod, as recited in

any of clains 1-8, wherein the form.n he .si dewal |

"y afhorcyh s STBBEHAEV AT 1375 BV R P AP COrgb o gt oot

ne - bt [ of clains 1-9, wherein the
hN?F&Q%QXQ%%mg%Q 5&%??@%%2‘%hask are photoresi st masks,

and wher gj depbigospliseaiith d thiréigas ehiemistoy toeldrf aslepesition

polymer material. 11. The ne recited in any of

al hog aa 10
plasiai terform a depagHiomeivar tha sidewalls phige pAditippal pnaskpn
sidewal | |a ' ' RSk [ bkofile
Cayer. 17 Dle ARG RSy Rl 2 PREKSEPE Sabeieh
of Ieldepo¥iiieh e e thbisidwivaltshef thd addittorfab atasi, eeheodin theghird gat
set of features are at |east 50% | ess than w dt hs of
cheméstryja dierens thandbe foyrthigas ehendiftryask. 13. The net hod,
as recited in any of clains 1-12, wherein the spaces
in the first mask have a pitch I ength and wherein the
19f eatyasehon MR YediRd ihfnyed i 1gr1 &) adterein hictfinst rhakgs &
that is at l'east 50% 1| ess than the pitch length of the
propaesst miaskiand avhioxein the sidematl 1atigs e of ppolyne MEERYd, as
recited in any of clainms 1-13, wherein the etching the
first set of features does not etch the etch | ayer.
20t5 TREMEBLACH re@fdhS iy SCklAisaATY1 R fwheteit the elohlmask stack
further conprising renoving the etch nmask stack. 16. A
congptiseon diuiptrosistaenlayse of @ matatiabthat isenenstrerigiardfto gipPiHe than

claims 1-15. 17. nmet ho r form.ng featur [
the figH m‘%ﬂié‘Pg ﬂl‘?osﬁfﬁl}%sm?ﬁ}: m’g&{’ﬁwgc’?ﬂ?ﬂéﬁg I’ielﬁé\ﬁfgg Q}eac(f(haﬁa(:k
nmed by at |east one |ayer over the etch |ayer
ormng a first mask .over the etch mask stack wherein
the first mask defines a plurality of spaces with
w dt hs and wherein the plurality of spaces have a
critical dinmension and a pitch; formng a sidewall
| ayer over the first mask wherein the sidewall Iayer
reduces the widths of the spaces defined by the first
mask; etching a first set of features partially into
the etch mask stack through the sidewall layer with a
first etch chem stry, wherein the features have w dths
and a critical dinmension, wherein the feature w dths
are at |east 50% 1| ess than the widths of the spaces in
the first mask and the critical dinension of the
features is at least 50% 1 ess than the critica
di mensi on of the spaces in the first mask and wherein
the etch layer is not etched; renoving the mask and
sidewal | layer; perform ng an additional feature step,
conprising: formng an additional mask over the etch
mask stack wherein the additional mask defines a
plurality of spaces with wi dths and wherein the
plurality of spaces have a critical dinension and a
pitch; formng a sidewall [ayer over the additiona
mask, wherein the sidewall |ayer reduces the w dths of
t he spaces defined by the additional mask; etching
additional features partially into the etch stack mask
through the sidewall |ayer, wherein the additiona
features have wdths and a critical dinmension, wherein
the widths of the additional features are at |east 50%
| ess than the widths of the spaces in the additiona
mask and the critical dinmension of the additiona
features is at least 50% 1 ess than the critica
di nensi on of the spaces inl8he additional mask and
wherein the features and additional features have a
pitch which is at |least 50% 1| ess than the pitch of the
spaces in the first mask and the pitch of the spaces
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