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BACKGROUND OF THE | NVENTI ON 1. FI ELD OF THE | NVENTI ON
The invention relates to tandem systens for circuit-based traffic, and in
particular, to tandem systens that use Asynchronous Transfer
Mode (ATM systens to interconnect varioug ci rcuit-based '
networks or network el enments. 10 . DESCRI PTI ON OF THE
PRI OR ART The,tandem fun ct onlst %edt co centrate
and swi t dethed Sarnanleatiyes PLRLERPF Of n2 Bt ubstrate us #BPks,

swi t ches, ?@%@&?M@éiﬁy K a§e®"BRESapFh S4lEeEs | f&Le RdelxhSyrilriae o&@_n\aaat neeAba
|

tandem sw n the prior art. The three switches and
the network el enent are all connected to the tandem switch. The 15

tandem swef &i\g b ¢ Wse tiiiretiilones to connect to the network el ement wi thout
a direct connection bet ween the switches and the network
element. It also allows each switch to connect to every other

switch wi &-ﬂe%ndéﬁefén Cﬁélh&_t‘éé @S abaieeBed @bk SélédeiveVigiwing BE @ savi ngs
I N connectl on

S,0n f i dem
swi t ches. “‘?\Hﬂit?@ﬂ%ﬁ’ﬁtet h’g‘ EARTESHIER l%t heed ?ﬁa‘%%l ir}fﬁsvé 3) ’%CIO
t he net womktelenend m@mmatﬂﬁmwﬁngcpéﬁww%ée%ﬁk@{ rig fic has

been Concﬁgﬁ:‘{:i‘&ﬁﬂafi‘t the hevKleiN4a the corr%bbbﬁhlm_{; Nagiplali-d 60, adtdrRTiGRM

switch can be_us to concentrate tr ffl t hat goi n et.wor ks.
The connekfi 5hE éﬂﬁﬁﬂtbﬂnlﬁfﬁl aeé Plisﬁgslgr c?r%%}f cgaseegl e
connect i oreelCandustrbpsed Strip platlng;@:m@@'dm;gsaademaghinqmom in the

art with 8x3mhes being Tinme Division Miltiplex (TDV
connecti o%%%sucﬁ as9DS3 DSI, DSO E3, El, or EO connections. DS3

connections carry a continuous : transport signal at 44.736
nmegabi ts prickgecand obPSthecimwemtiams carry a continuous transport signal
at 25 ‘1. 544 negabits per second. DSO connections carry a continuous
transport signal at 64 kilobits per . second. As is known, DS3

connecti omn ¢tAre keurseppifs teoéehettiyd oS ing efnecmesas, swhFErat e, t Seh
can be COfH%“a%eCicOfle%' eirBhe, DEQEAPNRS i st eyl aBakorgelli B StEOWN as

dashed lines may b gﬁ?l onal _ si Lng b nks ex rrpl es
bei ng SS7, er@Preors“lr§Bﬂel Pﬁk§heTﬂ8t§% PR tI’F'o'\/v%“"?n chlell‘Be ecEfve
are wel | lerawsveai suillasew dekredopineht exTimps et Heeinlgting Nestek DMSeQSIDSor

the Luce“fﬁ%ﬁ%%%e%? rembyed! 2PRMERY éma& td&ip't‘Ifé' Weta@MBhbeedagt a

circuit s i'Hter connects D33, DY r(r]h . 1
connect i on? selected areas, therepy eXxPeging & r?ut#@czfrto ar8ea§F8Lof the
costs and sifstaraeiias rsecaatad whehet indien tnike metal plated witkhay

net wor k n f&iciencie
gai ned f hr‘?)Pgéfi{(f"]ﬁéj%]iétfay'L ' e %@agerghugﬁ%ggggnnl%m?g%jﬁg t:t(:eica)!;‘tt %ofa tlhe e

t andem swi k’%ﬁtl%ll%rqc‘se%ﬁ S &hati EhBePRESLOTALEY HEGhRpisted on
be tol er at efe unétal tdeystorsttueiigh thiee skilghtedsareds t Bubsegimntdwi .t dipe At

present, ?gthglxlen@é'ﬁ%ilrié)rre%l@y Qayer is removéd f Pr&lR IR aid-Ridd Jfetthe

tandem swi
SUMVARY  metal SUbStrate The invention includes a tel econmunicati.ons
t andem syst em and nmet hod for providing a 40 t andem connection for a

Ca oy ohe LA0deRL SNl £Y) CORP SRSV r:m%ﬁ:a&TMhEEﬁéV\QE ki NGt tdudsteRive an

ATM cr oss-connect, a second ATM i nt er wor k I a si,gnal i
processor. wRFeCRFFipd AqWF by means of g &nﬁf?ﬁb?%xgsrecell\%"‘e% wks
circuit-baseddt raf ietetnine her cedledty dthen PqurlS'-llOOSrQHI arpascaf cmmaeetah.

~ substrate to be metal plated. However, due to numerous
disadvantages, like the bleeding out of the precious metal from
the area to be metal plated through unavoidable small géps
between the metal substrate and the mechanical system pressed
thereto, possible damages of the metal substrate caused by the
pressure applied thereto by the masking system, etc., such
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2 It converts the circuit-based traffic into ATM cel |l s that
identify a selected virtual connection based on a first control
message and transmts the ATMcells. The ATM cross-connect is connected to
the first ATM interworking nultiplexer. It receives the ATM
cells fromthe first ATM i nterworki ng nul tzl; pl exer and routes
the ATM cel | s based on the selected virtu connection identified in the

ATM cel I s. The second ATM interworking nultiplexer that is
connect ed me&heﬁécamnersbs@gcms have gesepsdyt ReepTigplaced by thegases

fromthe ASEMac @Q&hﬁgnﬁeeistl layer \egverddonAtecrbtali shlsstite and

circuit-bas fi . he, Gi i15- e ff|c
over a sel%eglqx dssfé(?Sﬁ g‘?g:gaaéed connegﬁngﬁ’egéslgg %%g%}slg%gan% %trol
message. mo;d@#altpngxspeee@%#m% surflase Bgeamgeofi Fhe W}nﬁ%hﬁfﬂ@m and
the secondcAbY metal platediultiplexer. It receives and processes

t el econmuni cations signaling for the call to select the virtual 10
connection and the second circuit-based connection. It provides the first
control mSwsdya methode fox| Laser treating a plisgingr xesigh eorted | metml and

prﬂ/l dles télﬁaét&%&][éd ﬁxfatrae!r HBSéﬂﬂé‘cE thé %tufbfa;lall be the §6§9§'@| £ Nl based
mul ti pl exe e first con ifi r cui ase
connect i or‘F%ilrﬁF W& SEFEE: 8& Che "REELP etﬁ"ﬁ:aﬁ c?o%?ﬁegl#ﬁi %ﬁa c!e’c%nd

control n@@@@ae@ﬂem Ui.8sPahe He$ec%e&j7'1/+&4t4ualA0©@ﬂrdevgl ba this ttethod, a

sel ect ed SROQAELLS Iatcﬂa%sedsﬁeenfgtfﬂbt %;ﬁ.lre%siblrbfekgﬁlfrw
connection irs for rre e nne t| on the

sol cted \f | BEraking: £R g qstal SHBRTEALE, chPLLpRea
connect i orselective laser ablation]|of vizhe arssigthdio mgaeneqtsloﬁﬂmf arieem

system- pr qyddes édb%ttx%r&%e%caaes@%m i:@é tﬁﬁscaidcument teachesbéﬁé(\@e{h t wo
circuit-based swtches, two circui ased S Chl n

ci rcui t - bat®dEEiaNERtaly for the success Qf &‘@ F‘ﬁt PBERRtiRg
i ncumbent ﬂamﬁetaammgh charaiceeraofl the dhgsdr tuseel Ifmalthexabhagieoﬂ(be
carrier, Jfocaﬁ 2 e ¥R ekOGE! tﬁécﬁfa(@:ﬁagcaféél%rt ang %héeﬁ‘\g’egl

conpet i tive xchange carrier ange carrier
and an i nt&\R&FRlRre IhmaEicular. t ke Ehis “‘%Fh%aﬂheeféﬁ&ﬁ&@ ESPiFEr and an
i nt er nat i oslabuld have a 1ovca:|p|tu.ea;l. aOefﬂie:tamhﬂhgeasmlpulen andgaeater

i nternatiopgly CALLIGL - 1000cm™ for a 3 ttu.crcnI Eﬂfﬁrt I‘Fé% \%Eg%%ilyrmlaﬁic

si gnal i.ng processor selects the. connections for the ca

a cal | setPiRptiRg Jmpist shigd hayespsieth ¥et Jr?ﬁ"ia}%ﬂe'A&&rs@s§hWBs§BB€°i‘SS7
| AM, a catéed amdbisry tdie Aaser ablablﬁ?én af Bhe plat id\ridéXstaadeskchmeron
neLor Ky Sy hEP MG WIS ANEERNO B BA EonRof U ko 350 o ghould be

i dentifierusedi ofé%ﬂlelf dth%smmum%ﬁnses. during theg rltﬂﬂ@rgra&}ﬁtlon

| N vari ouspesbeds oS, o WY Alasefhvakegl pasitéaltlrsugmthl poadiagi ngui sh

the invent kggisghfnto the metal féuﬁ: b rAtY gﬂ{it ig\%@&fj éﬂéq:eigCQ,QthI%

mul ti pl exer ¥ be 1ncorporated intg a sin tipl exer.
The first EBAY Bloﬁe%%%‘g’é‘%ﬁd‘et H\?té‘écSHHSEBﬂF‘? o?nmwuﬁéng '

i ncor por at adlanivearsmod ke of the platingopesbbt neesngehe Hed ddtiste1XTVaser
mul tipl exeg 50 {m—]l r ATM cr oss- connect

may be physrgé{afaéﬁocat eﬁg eégtlg%qsfugggﬁggy gnal i ng processor, the
first ATM nmul ti pl exer, the second ATM nul ti pl exer, and the ATM
Cr 0Ss- connegtinay lbasqahgsd:ﬁatlie/ tygeaidedcatibeicaban®e can e usefully .
Advant ageo!éﬁxbiogéﬁe h“é’&f‘é' é"tl'%d)\@die%ch %@Qﬁ M, f PPCL{ o0 L&l “tc@hrt%lé't

based systens 3 he nee citcult-base or an
ATM swi tchpl?ﬁénEnG‘éﬁ%FBneY%nc%blae I93Ec SRAFPE shbot res“1tln9 ji™g various
forns of t@atterneuwinl shéhpututr egigeas.ng a full set of conplex routing

| ogi c. For exanpl e, the i nvention may only analyze a
destination network.code to seI a tan G ection

the need to-analyze™ g c8l ?eﬁl% ae‘?tz"gl‘ih %Rl?éﬁt BRism‘a'f '%Fatbtg‘

provi di ng &¢lATivenmevement betgeen the laser beam 1rrad1ated on the

BRI EF DESCRI PTI ON OF THE DRAW NGS Figure | is a block
di agram of a version of the prior art. :
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3 Fig. 2 is a block diagramof a version of the

present invention. Fig. 3 is a block diagramof a
version of the present invention. Fig. 4 is a block

di agram of a version of the present invention. Fig. 5.
is a logic diagramof a version of the pBesent invention. 5 :
Fig. 6 is.a logic diagramof a version of the invention.

FI0. T 1814 {IRPSA08 ACUWANERCHEEL] ObuBst i WbWirdd'®y BYSA! p2lting

Fig. ] _diagram of a version_of t present inventiQn,

Fig. 9 iresistogihiqh d& AacsEsaryeERi SALeFLiTRIY IGYe threfepdRt along
Fig. 10 tBe adé£ied Paxtieamn ehnaoniysbenachidved e westhamivaiilyomovifg
Fig 11 icts_An_ex l.e .the tg . Cl it .o . .
09 13 R MBS o pe i slig ihe ldtiacion direction
Fig. 13 dfpthe slaser kani o Thist mesukEepinokhe apptghod not being usable

gi g. 14 éSPiﬁééailﬁer?(@Iﬁ& Q:ﬂral hﬁ%a&Nbubaﬁir&tl:e in a reel to reel andFiFg. 1?6
epi cts an_exanpl e of the called,.nu t . . . ig.
depi cts §hriRa I%t’f)’fptﬂ’é‘ﬂfgllﬁyi Sf&et g%ﬁé) 8;l?oges&és, since in thl}ls caf7

depi ct s sheemehal eswhstinte rigncmawiedaphea belt from loading or fiigp ajg

depi cts a0pE¥3NBE €adf rddEe RIS/ AdfEerent treatment stations, such as
DETAI LED

| PTI 20, . For [ PO of ¢ WAY e _term
"connect F8f" 1&PFF %%I‘L?J?e%n Fation prerfzepPunbhp s PaRt ?rée%‘?éatﬂé&ts"_% 2
used to caelgrusend; rehéreforhe tiher moviemekt of| theemetal swpstaratie tis t he
transm s3iaR 818 H£5CEhd Or&dl 'tb reel and belt! 8N2béEToR] €NEHELY) wWEIGIROCS.

Fig. | depicts a prror art tandem sw tch. Shown are thr sw, I ches.
connect edtt &m8°ﬁ§§%? ktQ| RIS tﬁ‘ﬁ’u@?%ﬁ?gnt 3%8% §Wt%ﬁ§eﬁ'¥1é1§?/ﬁe?c%'s are
al so conmreghedlesseafhthis restrictigmhef thisulyhowhwethaderewittthe The use

of the t%ﬁ%&}.&\@%&%&&ﬁéﬂé she e dAr isRehte0RAACEhENEiRest

bet ween a of .these sw {ches and t he network el enent use of.the .
t andem sWosSHbirs FeRGELHiOR EALE of 'an '&xc (,;difiﬁfardf’?egpg%ﬁn’ﬁ%%‘f}%nlsn a

bet ween tdigsWrloeRes 1 hieBpeLy &onidly i€ Aldabedptariandantaui L e§ht Sof ol | sed
of a conventional circlit swt

h. . . Fig, .2 depicts. a
versi on STUHHERt, LEEBM °ﬁn9€ﬂ1’?-§+ﬁ‘9 dristh ?%eetdaﬁ(?&r‘ﬁcﬁgfeﬁigﬁb?gs\'}\%ﬁ%‘% 10,
switch 2Eyrthsirmoire?l1dneand hbévbakogdremre(@l 280 F)Sextietdng2in, exeimend 214

are conn o] e ti , irand
355 ;cunebifiig.) STy pues VKRGS e atag s i vddier

d.to .
t andem s\ tERIIGESRSiVEL Snyiponaept 1n prder to suls P8t 2 ReSEiRI8y above,
t he "conrdaigean<o ¢aman life. tel ecommuni cations traffic and the
"l'inks" carry tel ecomunications signaling and control messages.
Tandem system 200 is al so connected _and |jnked to network %I enent 598 by
connect i oft 2% thergfope an object ofothe imvention to provide aTﬁt8§ odiilled
in the arfonrs=lv@iord Matiaggefnat wetks dabvetrsry uoing demeandevelopad are
shown. Fo I re d pi Y 'té% it gaes and
net wor k elf‘aems.nﬁ ]‘g"’l(}’rlénl.!e1(?tnea‘}m%lh thg_iggg%h?%ﬁeﬁo gn%ﬂem S sétgeS %gnﬁ&Q?QThose
skill ed i s@¥REedrutyin B iRfeei sedirkie anéigm%ﬁ Y (GG aggi ieETEpR
coul d be nsedséd in dnstflerresilgnal ireglaandgsthip vier | susiE orgperle Hisit ifige
nunber of ﬁggggg_ents shown ~on Fig. 2 has been restricted for
clarity. Bhe Thvention is fully applicable to a | arge network. 40
Swi tches 210, 212, and 214 could be conventional circuit switches or any
source of Iti tsuatfurther object kesddet dafventiohNetoopkoeidersan Hgmratus
represent g,any ?k?ﬂﬁgtoﬁ@%h@(zﬁﬁfgﬁt S mdithoBagRdch 8péisre MU B
of such networ K el enents are sw tches aréd entl nced service platfornmns.
O ten, ne?ﬂﬁ?é’eF@nﬁh?aQQOeasy to use and sma in size.

Summary of the invention

In order to achieve these objects, this invention is directed to
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4 woul d be in a different tel ecommuni cations network than

swi tches 210, 212, and 214. Connections 220, . 222, 224, and 226

coul d be any connection that carries circuit-based traffic. Typically,

these are DS3 or DS | connections. Typically, the comon DSO

used for traditional voice calls is enbedded within the DS3 or

DSI . L|nks 230, 232, 234, and 236 are any links that carry

teleconnu | i Olg S xanpl e
AN ARk ng of o BAD BRRER, i ang

being a i Ng tem i,n the art are
famliar m hs'éfr—%m appladngr af Ehinghaver &3 BP lymeric plating resist

Tandem sysheghe Gfletisfl asv.ﬂﬁtzaﬁ:eqoem@ﬁlﬁgt saidaplting pesdisitopbal sabdaccept

circuit-based traffic Ad28R%tS h
traffic t8" ﬁ‘ér%tl"%'peﬁelc?esttjivr?a igﬁ |n a corgévﬁg%]tﬁ%g SI g%zg' ?I!r']:gﬁ G
exanpl e weubdtbatetey esuhiaattingl apdnplating cegsisgletq fedaF6r Hé?%or k
el enment 280y sy éctk?a*?éﬂary&ﬁﬂ dnl@he range 6€iZ60 asaldocanneand esanhihgn

t 220 to t te 0..T |
;Ogggcelnggaaédlﬁg?’ﬁ S ) SR, A RS FERLRY o Wyl s SROBRELLAD 1S,
Initial Addleessmt;stag@ccordlng to a paAWFrtloal-Wéd’h@;l’Sttém maéver li nk
230. An 'é%%%‘&@é”:?s'f@%é@ﬂéé&l Pisked ? hﬂéréiﬂ'ﬂdelwlélﬁrng resist is the

caller's nu and the cisrcuit .identi

C The, Cl
identifie§ ﬁ&tﬁﬂcﬁﬁ% A9 BRPG Rt least subs % ﬁﬁ%@f’(e#%aﬁﬁ |tsg %&%& f or
t he cal | . 1aaedebeapsand 200 netdl r&;mtvretmdsp#el;%%%e@ Heo |akigoxid aselegstls

an out 90' 39 s%BQESﬁEiQﬂ ﬁ&fttcﬂe i len B'fs sSié”PéQer {15 fm V\mﬂe_d-elh@- a DsO

enbedd t t | 290 AS 3
oSl (. ANIBRSEARIPITD F | ¥he HARAR SPRISKLP K ROTRLLTT b i en Said

to the selpe.fan:&ngB&u.etcandeabsmrbeZiZ&y Addidt meball Wbsmnmlé?mm(}nnay
forward a éwh%'i:aﬁlt Bfbstrate being HEISORt! @hBCEUPELCE! @i@féofz% P

i nk 236. sanme basic procedure could be_used to connect

cal | fromaS\Hlla@H‘aziﬂ theshptertage behwaen (F&?né’(‘?f"tén%a}"?sﬁtorﬁ%t% k

el enent 2%dtal sobbelra?ésd. tRO plasma causing theTphdbimgyseein 2 OtheeravEies
using the Johlou QG gﬁggle?? xg@é]ﬂ%ntﬁ'}@ts@i?f%gg Sﬁni{ﬁétﬁeﬁgf substrate

i ncom ng Ci G &t base nto nchr onous Transfer qu%é J\Qgcel | s.
It al.so prdcassedidhpattern suitab thﬁﬂﬁ Metaly RAREAG9as2Bdi &t t he
traffic t@siel esibskppteptoanetAT MIanhes tdtorthef expbeedceshirface tthereof.

then routes the cells through an ATM matrix. After |leaving the matrix, the
ATM cel Il s are converted . . back into a circuit-based format and
provi ded tReeprsiing: ted tder dnvenbige dit dare Resh fopdc hekoFRe ngPeRe 25

sel ecti onSdéﬁcﬁlgstdAﬂumrtagebi 6f 2Afetfi d151at idinamh bgnmeabhed,b?amzlﬂng a
system 200, is able t nnec i i ht=has

connect i 021%0 %no)P :)?n %c%r ‘é’ﬁ."?l%‘ég la cﬁﬁeé{?%x’% %r &gggrr% ,f

i ncomi ng %@%@ﬂ@@ém@ﬁhé&@eﬂrﬁsnahygbﬁtm 3$ohsp §@F§E?Fnﬁe?ﬂe

appropri atfedddtiied Utlat by using a LThsenein asulidwavelethgDEOranghai theéhe
tandem Sys&, abic ﬁ"%gv%&%tpg,fnﬂ;ﬁg {Rg{-_a Ogﬁ %_Ea::éaé?]%e%fddﬁT%gaEhe removal

be corrpleteyln ernal to tandem system e trans rent to
ext ernal nef ok plating rFsisd al°n9' tPﬁn@%ﬁi— tRARERTR im, thg,gbove
enbodi ment gi s¢asskedn laysire Metdaz0 ¢hatl aéselmmwed,amirtdeansmen: BéEbns

traffic i Ny, i 3
Hepi ct o t anaoied St feteidull sPRRSR hAGe fan be scanned by an opeifed 5
2. Those . galvo systemyThigy jip {y&rar MeRp| t]a%brjeﬁtaefaéi\%'l“%hé‘ﬁé oth
this versi abvihgt the emet £D ubbdrfileatvhd1bymbhntaiwong ithe irradiation
Tandem Systﬁ%gggagaéf C&Q@efééé&n%ze%%p 11t3%%28§g§1bf@dt§2£b§rhacthecqrars%%p%‘amt 0

connecti ons 2 m syst em 300
has |inks 336ng38be @%ﬂlr%%cp%t%”crha‘ﬁhl&& f“@%ﬂﬁﬁanf'gglé?ﬁ(smeta stratesn,
232, 234, andaR3beaftFsgbsRantially motionless posifTaomenressiteng3Gm ithe
conpri sed 9&%&9&@&9%@ Qﬁ&?é.—%e?é% wés@tlﬁgme kLag fryléxmé €fltext the
(mux) 360, g 6 9 TM Cro nnecE 370. Mux 31:60 i.S
connect ed tm(? &PB §S§oﬁﬂ§t‘:‘fl n o e me %&S&Sﬁ 8cPi¥n® W62 i s
connected to cross-connect 370 by connection 382. Mix 364 is 40

connected to cross-connect 370 by connection 384. Mixes 360, 362, and 364
are linked to signaling processor 350 by link 390.
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Connections 380, 382, and 384 could be any connections that support ATM

* Link 390 coul d be any |ink capable of transporting control
nmessages. Exanples of such a link could be SS7 links, UDP/ I P or
TCP/ | P over ethernet, or a bus arrangenent using a conventional bus
pr ot ocol . Si gnal i ng processor 350 is any processing
platformthat can receive and process signaling to 5 sel ect
virtual connections and circuit-based comections, and then generate and
transmt nessages to identify the selections. Various forms of

signal i ng ar EREQ %’}é’m&g@d rgytc}-;é]qnétré\ﬁ? %@ra't@ck.ﬂdl:ﬂg +&MN to reel or

ss7, andPB7 erre S|gna I ng processor 1S, di scussed
in detai beﬂ.bvmuetzheo@nus neglectable @OW §e| bbgr gigh processing

Muixes 36@pedB2o0fafHe 3P4dassPUbshe any system operable to interwork traffic
bet ween ATM and 10 non- ATM formats in accord with control nmessages
from signaling processor 350. These control nessages are

t ypi cal | heppodidgdtonthe cihvenyiom|it basippsmidledEnt uFg anyat¥PgndEnt of a

?\Slgl }3&" lgswruéhuttlng 1a?eP %éhkﬂl ?:ﬁ[‘tﬁlfé Qfati/e\ife?lb'&h' r&hganeE adentodfier he

er wor e user traffj e e
DSO and A?Igljbé‘g‘eaéo\,\ﬁ?hgaﬁﬁﬁt'ﬁ%? n%%s%cb‘gse%' cﬁ'da t)?a%ﬁ% b\fggﬁﬁg ﬁ?tr%%%l ve.
a DSO calthe metal of theomabaliswbatxhtereeras tth? §ut1rfaf1f thei ﬁb@VﬁTM cells

with a Vl?rle/n\écf'on%%.l %6h@.§t§’.¥n§' @iehi fggﬁ&% Slﬁl'fe arencr ofu¥hany al so
receive ATMcells APM Cr 0Ss- co hes I uI d be
convert edesist and t epd ?°FHFEJ°Ph‘é E?ﬁ?ﬁ“ e the DSO cal |

connect i Gulstiratieqd regpeicghakilyg Howevee:so raél&ﬂcdlng to a prefemredne
enbodi e UrioditenfsEs tg;ree iQREhat bANGhe  SeldP APE Yendviitl A ThEn P'lat ing

processing as Instruc contr pi ca |y from
si gnal i ng’-‘%ﬁ’(ﬁfe%r"aﬁ(}f*d RHte?Xnﬁl Srﬁquﬂ'i‘%ﬁ’t‘g‘?ugegiﬁ%em
woul d be eittitgneellazierobean edbhi auwayelesgiimgef A3% efeaned oaetm@tbdem: of
t hese mu ussged,i [

3 £ 8&Usgedsi Ho6lahAidr BElWéry, preferably at
ATM cr os);aeco nec"‘tQJ %l%stear?y ggg::ce t atopr ovi des Ié plét}{r,&aﬁ [ tpfeoferET
virtual cRRRRPE] GHPOHZ. bet ween the muxes. An exanple of an ATM
cross-connect is the NEC l\/bdel 20. In ATM virtual connecti ons

can be deélig%aal;eeéi b(y é/p\écs‘l o!f”l&ggrﬁel 1; ra%/(%%ecrompsgr 3{§ecan

be conflgur Grar connect’i ons

bet ween t¥@: Yagkekasethe Wﬂ%\ﬁl welidarBRES i‘-PFﬁ§t r 3§ elpexpensive .,y N b e
confi gur adafderod td\'hlﬁﬁﬂ beitgd a¢i alapedmblDAsIzed 3 téaaglo
cross-connect, 370 1 193 handile. mux 362. VPl "B" could be provisioned from
mux 360 t‘ﬂ?”bu%ﬁ\ RrE8s-Eonnect 370 and to nux 364. VPI "C' could
be provisioned fromnmux 360 through cross-connect 370 and back to mux 360.
Simlarl yrhe actual maxMith® roddbsdingispeed oficdhér asthodXxadddrdindgnvo 360,

mux 362 to nmux 364 . mux. 362 back t 0, _ITuX

360, mix 389 POVRRLIGEAS L AP AR Al Timiced by thia Hidnedt f&ﬁ%ie
sel ecti onrgpetition pite ef \the éls?eﬁﬁﬂvl Ainges EhecPptifal oddvP gy FK™ The
VCl's coul dchergsnd t& €héfoiesid Bt doulidvisdanl thal laser beam with ogvéea VPL

bet ween tV\D guﬁ‘:%%g{;egge%ﬂ.m% to al%out 10'8%3’mm2|§£c aBgL P§Q Sgﬂggr ecrt%]s are

bi - di rect '8 onnections are i onal .

Thi s meansowkaery heugh- di high| barer ks Gansts tion raysi carls RefuPfe two
ATM colnneﬁltlﬂm&ed- in the method OB&ind) M{hrdldae.chio&ﬂngTblfStéﬁéUhdth |
acconpl 1 she SSi nln c n e I\ e
for call Se?)s@fa ?he 1ncg; iln Q{Hég !:Qé]e \q:ﬂé \‘fxq_géle%t g%gsggll Epgéd would Be
VPI/ VCl i ﬁre@lterérctteé by the SPeedp‘P%v‘F}éFé %qﬂtﬁtwlpamemptt ﬁé the metal

bi - di r ect isubalc ra@enecti on. - I n sone enbodi nents, the
signaling processor, the nuxes, and the cross-connect wll all be
physically | ocated at the sanme site. For _exanple, the tandem system would
occupy a JiIFRrEligigr &9 gsfugsher preferred epbodiments\af; theydaysrsdon sthgl e
site. In tddledwbye emovandeth systepl ptysg cedsistaniks famatiieshahlty by0a

emul ates g, %ergh%tr O tsaaw B yaBOYRYEL hwfn Yelrs ef 10 may

- tandem syste lows it to distr] uted esired. FEor
exanpl e, |9F%IHLQﬁ?at iare eé’r‘ﬁf@@fl feneity; pE ﬁu&%sl%%d“qﬂ‘g“ ¢r BsBULBRNBBFLLPT
be physically located at the sane site, but the signaling processor will be
| ocated at a renpbte site. WO 98/ 23063
PCT/ US97/ 20286 : '
6 The system woul d operate as follows for a call on
connection 320 destined for connection 326. - In this enbodi nent,

the user information from connection 324 is capable of being nuxed to the
DSO Ievel b_ut this is not required in other embodinents.

M B P — .



enbodi ment, but other signaling protocols, such as C7 signaling, are also
" applicable to the invention. 5 A DSO in connection 320
woul d be seized and an |AMreéelated to the call would be received
over link 330. Signaling processor 350 would process the |AMto select a
VPI/VCI from mux 362 t hrough ATM cross-connect 370 to nux 364.
Si gnal i ng processor 350 would al so sel ect a DSO on connecti on
326 from mux 364. These sel ections may beé based on many factors with a few
exanpl es bei ng the dial ed nunber or the identity of the
destinatign 4 %to""%knsshﬂaah' gg AR H&ieSe Yf 35@ weuhe mRNdAE er:.ments with

nk

control message over i x 362 t I(E‘S' ntifi e g} t he sefzed
DSO i n cdhfedmiventiye &ﬁ&hmi shdw that Ei1: Vﬁfl/ ghETih
processorchbQased dsabperaead andenttlmésmmgepalramktege to rrux

364 that identifies both the selected VPI/VCl and the selected DSO in

connection 326. If required, nal i n pr,ocessor _woul d a
i nstruct Ymeh ¢f aimgleusbeot sergpry %Eh‘bh%aﬂf%q’irﬁl g t"ﬁeSEBFFlotn{O a

addi ti On,m1§1tgi'tﬂé Hhdy Q&%‘é&o&‘eEEGampubmd:e atrtsamtaua:qr cogddl Lagtrefifiithe to

conti nue set-u Vel zﬁ:%@.rn
Mux 362 vﬁ%%lq%ge'%%e&t hgtc8%§§0%§m sage rom SI ;E;;(t:: ?%8? at
i denti f yi thee theundsme®f or, in an epew VPrEdFRR]] (?rF"é‘?% RELEE ect ed

VPI/VC . MixcShie, Wnd by @edu@ing thehfietakrplat ingratdauracy . from
the seized DSO in connection 324 into ATM cells. Mix 362 woul d desi gnate
the selected VPI/VC " in the cell headers.

The vi rt uzhe cphaeing oresfesti g &¢ Spathd sBrectyy W?]\/Guhﬁ(‘}lﬂa&ehQVeaBXen
previ ousl )énown methods Ryt dsPrad. tbp@uglnngroeﬁ - clpsnnieet]l B0 phyetcalx 362

t ?ag)n‘l ? t 8898’6e e%%%te’c?rf oﬁé\@gfn%% vh’ ans? éef glg%ye%?%'s St r?e{ctg( \3[% g\r/gr

connect i opr88érred embodimentp gfithes4nvention, the polymeric piatdi®m®s woul d
receive a %Qﬁéﬁois”ﬁfgé‘dférprﬂrﬁé w&ldlneuabeeaaéony%ﬂemmndmm t he

sel ect ed 5 and_t he cted DSO i.n_connec 64
wi |l convEPRtiRg- A¥H Ras q%e%tﬁ?“lnr‘lie %ecf:e’ pared to &1 %m%%fe I nwﬁ%gg
cel | headerhee tbatiedenéEnodSO ioh tdenpdeting 8esistfhis ¢eated Mk seen t hat
the sel eC”'eI Q% ro horet1 coé’é:Lﬁ@%h@%ﬁ\é@%g%@ﬁt%@«f@!Oﬁth@ﬂ@'de‘g:Kg QslefSiig
350 can be’l Feﬁe %

muxes 362 an nterconnect

4
DSCs on cé’ﬁﬁéét;l By §128 5 BB ST P, 58nﬁ88t i"BKEnEa%nb%aIbrow ded by
tandem carried ousysbeen 8€Diably ardl [preciselly,bmeinly3due to the very

Upon complgligQ 0 EEEhﬁnSQE' of Stﬂé‘%ia[&d%{ eRIBRS 1a§erm9ahﬂefr@&%yeclm
rel ease nmessage ( cal | . tear-down.

ult,
si gnal i ng 9AREAESs BEtB9E - WBHFEhSFRRT Gle t’(C}la""are oRROTEhLS ?Satlng " be X
360 and mparid4éd Bhenihha faxesminserycchdmdy wentadbutihgytoothe object

di sassoci g té'xreeaﬁyp n¥¥bn fo provide rérﬁi:.é See® methbd . eLhiect i vel y

t er m nat es C connect an ees u the VPI ggg and D? %
use on ot rantzadistimgtion to other knowi, Afasfr Bﬂ: A it can
be seen t hadvarsldgebyfc ahe e&abtnbphoeetidnecdﬂllrm:@ &hatDEBscan be at

the ATM D ﬂe%rvm@ RenBbubkS1¥a6d {0 nir?rac%lﬁlmtot heetr akf beriposd
i ncom ng to out ounél1 Thi s .i,nt erwor ki ng poi nt where

PSGCs.
traffic i ss%ﬁfﬂlé?]taéd-qgs “leﬁhpﬁeaﬁ‘ﬂxgil‘:hﬂn?f KeesRSRE S al circuit

switches, the matrix (i.e. the cross connect) is not controlled on a

cal I - by- Caﬂ# hasi eod% rethane acPy PV oNgbbo Paledr PQB.EQE@;
the nmuxes. This g‘? }} I|f| t he |nvent| n_over ventiona tandem
40 SR EEHR Lot U P OOHELRG! FBR BPL TR S i “EGHEFo P

provi des nehg taelwaalltsagmn‘actre ooyt abdemlectrophoretigyepatiind.t can typically
be produced at | ower cost than a conventi onal tandem circuit switch. The

conponents_of the tandem system are readily, scal SO t aty th of
t he tanden‘ﬁgggf‘ém%aﬁob e “invention, %?1 tgg} g g the me ra
PCT/ US97/ 2B386to be selected such as to absorb a substantial part of the

ZS b 1ase§'aé{1ﬁ£§§j ét@llémlgl} GeHd alfafs‘efi' deanedanand tegrageshqas nreded.
Wi e S e nail I Ir.oc SQr
?mér*ﬁl gf%%‘%rgef t %:%1 req Oreat:.ntr:;ethe rggllt,ai 1?195@593 to

within a s®°

o be rea y to a given
task. For exanple, - robust and expensive routing |ogic nmay not be
required. Fig. 4 depicts tandem system 400. Tandem
system 400 is the sanme as tandem system 300 from 5 Fig. 3, except
t hat connection 486 has been added. For the purposes of clarity, the other
reference nunbers have been omtted. Connection 486 is ATM

connection. Typically, the ATM connecti on



woul d use a transport protocol, such as SONET or DS3, but others are also

" known. Connection 486 provi des ATM systens with access to tandem
system 400. This access occurs through the cross-connect. The
cross-connect woul d be provisioned to connect particular VPI/VCls on
connection 486 to particular 10 muxes. In this way, non-ATMtraffic
entering tandem system 400 through a nux coul d egress the system
in the ATM format over connection 486. Additionally, ATMtraffic could
enter tandem system 400 over connection 486 and egress through a

mux on - C ti,Qn. s : | ; Lgnal i ng
i nk fromgfrgeﬁg%%%wﬁ% 6?‘%&%‘28?9%3?%?‘%%%?@% r?elt ec%lfl 5’1%5§t‘§ed_t 0
exchangergsispnand the metalsisghgtiragepehighblows i fhenplatdngs¥spighd
thehATlVI §%§¢:E€l éféé&lgi‘ﬁdi%e@ %ssfgenmsg?fvandad 6 Oreesh isniteble mart;_eriéﬁﬁ. h| n
such an odj ment.. B- si.gnalin ar €4 pLav r t he
cross-coﬁﬂ’éc\%e metal’ s S RSe RS 1 gﬁ?i??%ﬁ %rr?%céeo .oefé gang'%ly%é_ R
syst em. Allsansidljeous|izon anfemiskelenhgoorgingi desthe invention g¥dd@saccess
1:580and T?Qﬁhg%ﬁdsﬁlﬁi‘iﬁtgie abovte delfcrlibed ?fg?_gt Sartl apd Qié;sztt g @vedst em

, SWitg Wi tc ,_ netwark. el epent net wo
net work ¥35h Eﬁﬁ i%?%r"ks £€ gélgcgﬁpgﬁ‘énf'gv%\?gl%ﬁgllénkto%qqer?at;he art and
are conneubsetirahe isnkelected from a grouporAnghsting of coRReRr @Wthecti ons
and |inkgoaperag1tieys! | &k oMY dUppeObxiessake of clarity, the

connections” and |I§i$ are not nunbered. Tandem system 500 operates as
descri bed above. ) Fig. 5 1s provided to illustrate

various Wdthi npef ¢aveneivefseleuitives piating0aetBodadiffeventerplating
system 59\%ttgg)ér,b§ubﬂp£§n£@t oty QrTAViiload SRECHEI p1hYEE & {rRNdRPrace

function out1 ng can be tailoreqd to.the specific needs as
vel | . Ad@EnthgeBaEry, sYRSErRts SRATeY PH ﬁ@ecﬁﬁglegﬁ?'i’? LREET gV torpRent

t andem sysicemdifid. to the invention. I n one enbodi nent, tandem system 500
routes based on the area code (NPA) in a dialed nunber. This

coul d be the case where switches 510 and 512 provide traffic to tandem
syst em 5@¢9ogding to the inyeptiom 30 IRRALTGHHUS LoFe FATEYANI NG hetior ks 520,
522, and irAntlifvel beaBéhyonkt Rb& nEdtpwoidideal weihexein the apparatus be
differentiat far _pur . Qf i . a m 500
need not SRERec? @ %‘oﬁ*éﬁﬁi‘féUP%%*—W%%%t%fﬁ%#‘é%?ﬁéﬁ?%gh?ﬂ% BgeE

In one emfodi melymerdfdArs|BgcriesHE: ruttdle mated SybekEatrénangeritde
(NXX) i n gagiidredor curing sai@upb&tindhtesiBtghin kaidheubaseavbera sasérhes
510 and 5c}1e[2vicneet o) r%eﬁ'e%@@%l%é%%m@??ﬂ?ﬁ%%%& g)lrfa%gi%i resist from éggd and

524 are all ‘i the sane area . K ts are in the sane area
code, butsukftynte, said lasergfevice ¢PERELEING ST MdLLABT: Rnd2BFT NXX,
t hen tand@éal t@}ﬁﬁttﬂ{né%ﬁ%&%ﬁgﬂﬁé ihethenfafye esif idd) €35 1200 nm aednpl eﬁ .
routing |ogic., Jn.another odi pent n S r Qut ase
both Noa Spcpoe1dar GV GPERR! FBN! schRREGY S5 PHSRE e Dl 8418

t andem syBla&BDresifitd aceordipgsta anpahtergentony wiighhge Plipkarson

net W_ogI k.OI 2 ¥3 =04 _ishe;lc} RN trdnoveld ERemNeNe HetsDrdubstidine el lexpaise :aS

provi ae 1N 1 gn 1N a s e

receive t%‘ér%%ena i?ntgl.lergremsr%‘;aée%gl\?grt r%‘t:%i Eﬁﬁl ?%%Q?%%%ﬁ,dgﬁ fgal y“@%@q

dest i nat i Bhaging statiomdiampebipssing7spif neaerldesbettateh$ia MeéAtor k

sel ecti onpTatiengra €1 rdxgodede phurifiacat tharpafanet er. Ei t her of
t hese codes can be used by tandem system 500 to identify the destination
network and sel ect a route to the destination_network. For

exampl e, 3% achreioryed swrkaginspthofnbhe 5PR2KATHAAGETFiRg |t the
WO 98/ 2306dvention the optical galvo system comprises a mirror for
PCT/ US97/ . . . :

A AR Be ngorhe 15 HOAT (R AT PR, ST e,
carrier i BeAELPPCHEFLRL perard & ithe metpd\substrate, a lengdkor WSHAD0
coul d i demhef yaserbekm53df bectat Mieddithianroandandl defviang oneans of oet wor k
524. Thi Stiltingosaid ﬁif%:paf&r.s éc':gﬂ'hfﬂac% %lfllegggﬁeiﬁbgg'ﬁ@gmséﬁrpéé:{d €s

t andem sysﬁem 5 n sonme enbodi nents, tandem system

500 coul dPrEAA"EhESRAPE, BLORY ARHLREG P e 1AM toO 5 identify
types of operator assisted and international calls. Once identified, the
calls could be routed to t he appropriate operator system or
international carrier. ' I n sone enbodi nents, the tandem

system 500 may facilitate routing in a nunber portability

scenario. Nunber portability allows called parties to retain their

t el ephone nunber when they nove. Wien a network encounters one
of these ported nunmbers, it will launch a TCAP query to a database that



10 can identify the new network el enent that now serves the called
- party. (Typically, this new network elenment is the class 5
switch where the called party is now |located.) The identity of the network
el enent is provided in a TCAP response back to the network

el ement that sent the query. The TCAP response identifies the
new network el enent that now serves the called party. This identification
can be a I ocal route number céntained in the TCAP. 15

In the context of the invention, tandem system 500 coul d support nunber

por t abi | 'Is.% @%\Q%ﬂe laser used SLRY %mgﬂ SBepaiie téatabase and
e a

route to t

opr1 ate networ a |.ocal, rout
nunber |n1{11ﬁ%nqu‘?aé§ fy fﬁ&eﬁ? ggfﬁﬁ‘g&bbc}éo?ﬂld: g.atséegepsgm WiFh
from systenﬁavda]aéndrtave:.n the range ofil #8adyo L2290 et h@ puprefepyedabi ity
dat abase. n%JnB Iibl'né tgaif tﬁ%&%@ﬂﬁe%@@awm%@%éa@ 1|é3%a|fre ency

route nu t he desti nat,i on net nd_route
the call .dQ'leed Na:YAC laser e“llﬁt%‘ﬁeae BEF nRPRE Wit & ARVES P e 8§ the
cal |l willshe hinuakdosperatsel et isorepétibiogr vaps of about 300 Hzpi caI ly
contain many DSGs. For exanple, the connections between tandem system 500
and net wor ks 520, 522, and 524 could each be, a trunk gro . For
cal I s rec8hecuethosh andapRArIMF ArFosing; fAjehe invention cag hem may
only needfbe €Bbesglaet ke %&aﬁlﬁdﬂeﬁem &éntlr ofkmgtalipsubst rates , Thivsh s
because the dQ t ru ct | 4 t he
call to tRE 8}885F1ﬁ3% cglﬁtac%] U Pne 195, URK gégg%cgiéf e J}h\;éﬂttl%

e selection of th he
sel ect ed methiedgrodpthe eexeerpending ApRATabYe £3MPE NrFed iﬂi‘éaé"rtea&eéﬂlst Funk

group. for the selective métdl gl«icRicof leadefrayeseaf 6hkedratiathent

Local Exchange .Carr etl %%ﬁ?
Carrier (6_’1%%}‘ 552 (&%EEéo%gan%‘iié]r%xc ange Cgfl?il gree%l g(%)r%%lg Q gl and
i nt er nat | et inaouseRs68011 TAesetertamst ReDeeE PIAFEFELNGS- PR LR 1ENS ed i n

the art a%&ﬁ%l%o'igﬁﬁkegmﬁﬂgln a laser bdamnked thé ﬁb@éﬂen&_fmﬁrﬂrﬁe a$f t he
connections are

nect,i ans. and f
li nks are %887 49 ﬂ'l?é) o a1 ﬁﬂaghéa?ﬁ%fmé%‘n SRS aaln a:? %%cha? %]F"('ao
al so knowwysdtefCtherebyheliminating the ntegsssditad OﬁoéameﬁbP%‘F‘R% mq‘ﬁ%‘“ﬂtECs

are BFWEL %@lqﬁl l%ﬁ&@%&ié%et kat béfﬁléié&\/\%d @@W'&:‘h&%ﬁ.@ht Bﬁ(ra]ed "
est abl i shed | ocal net nu 0 - r urmbent
or conpet igharact e‘Rﬂnsltllc i Jox meth?)‘? (géﬁ/ ls‘i i lf’?]’eg{s-'%?rg a#lle?ga These
| LECs and GhFeGst inid metded andesppavatashcan ngst wnnageously be uSEda!-%o
need accesg 1 4S 1 qgg dbshabhsen&al s and to international carriers
for inter natl%nal ]{ﬁg lp 18 Tandem system 600 is sinmlar to the

t andem systens - descrl bed above and it provides interconnection

anong theSW.‘:LtIfleth keetHoal amdampparatis dccatdind |t faheminivEGtd20 ib CBEC

622 may usg, OB to metal pla@@oalflofctf@ad NHrRinfeQNAGC 'aQﬂlc@mak
si gnal i ng and con ect10ons wo 3

rov ded to t
by | LEC 628elegtRid rﬁ’%’ifs‘t‘g}ﬁ r&°%r'g€l=}§ e g‘?gﬁeﬁ‘f?g‘é/ﬁm%lkﬁ Fé‘g‘ﬁnect t he
calls to Cakfl/622the die pad, withnttbem spscehl&dOnisrd wingiteshnglogwd
addi ti onal ﬁégé‘fﬁ'&‘ﬂff&%ﬁgl%nbom(e%ﬂh' habepTatéed COMM elgPral4@a

Simlar arrangenents l_’($Set wea Fr%he ot r net wor kﬁe Tandem
system GOOSEBQFEll"e material f&ndd 3’6%%% %0 owi ng

_corrbl nat i oaallé]iEéIeB@dtﬁeE@)oﬂtE@ra@dath.E@) ah@C if necessary,andl | XC, CLEC
and I XC, | égfﬁggeﬁe(céliég%@%é NleRld dhiapaal I‘éaié' BhrtKdEGHMible to

In rn 1 on rrier
PCEI'/eUSgtW ggggggaoutethe metal plating in \t/:\ge so- ca?%ed multi-layer

9 technodndy| Xtheneby pxydudingnaioreathaar ong nlayee ehgwblehi s

routing coyhdehggehbesigdoRyeid Oé\@@tr&i tRetlieaabs the 1ead framUting
nunber, tranm%netv\or k. sel ecti r, carri

0 ation
per amet er . FRongy P¥apping (he e 15’,908&??}&8 {‘ g%??fsyscf%rnq%
is sinplifited thy:etlnsaohlqet Wor ks habsaaassikle ﬁﬁecerntsronaétquscwl%ut

nmanagi ng Rll_#xtdﬂi'l% E@.Bﬂgﬁéi OfSe. pbating of different portions of an IC lead
THE ATM | G MULT

enbodi nent %amteh ARGt ﬁaFEegp%% a (Ia'verf rH{orprr é’é‘é‘ﬁt Slﬁgﬁ\g%ﬁ% %Pg{‘%l ot her
nmuxes that support the requirenments of the invention are al so applicable.
Shown are control interface 700, OC-3 interface 705, DS3
interface 710, DSI interface 715, DSO interface 720, digital signal 10
processor 325, ATM adaption Layer (AAL) 730, and. OC-3 interface 735.
-Control interface 700 accepts nmessages fromthe signaling processor. In
particul ar, control interface 700 provides DSQ virtual
connection assignnments to AAL 730 for inplenentation. Control



interface 700 may accept control nmessages fromthe signaling processor with
- messages for DSO 720. These nessages coul d be to connect DSCs
to: I) other DSGCs, 2) digital signal processor 725, or 3) AAL 15

730 (bypassing digital signal processor 725). Control interface 700 may
accept control nessages from t he signaling processor with
nmessages for digital signal processing 725. An exanple of such an nessage
woul d be to disable an echo canceller on®a particul ar connection.

OC-3 interface 705 accepts the OC-3 format and nakes the conversion to DS3.
DS3 interface 710 accepts the DS3 format and nakes the
conversion to DS |. DS3 interface 71%:'can accept DS3s from 20 oC- 3

i nt er f ackriefs dnsariphion of EPRaATREIRERti on. DSI interface 715 accepts the
DSI format and makes the conversion to DSO DS | interface 715
can accept DS | s fromDS3 interface,710 or from an . ext er nal
connect i DR FERPTRAF L SrA¥3DGEe o WPLR AT RS ATRER S5 1S 2885 an

i nt er f aceohscthivtid ad Hignalf the descriptjponcefsthe 726rentign, A3dduskmasene
embodi e {'éfe%'M&%@@t%%&ﬁ@%%dih@eﬁ@?@ﬂl§n<§’fséjhfée0r§cl Yexplain the

i nterconnect | _ng}partl cul ar, , This couyl d_be tfe case for call entering
and egr cREIRGLPISM ehdheg fgvention wore dn defail ootk 180 B useful to
facilitabhrdepstood) tiyowesdr nthayr hewdrewings- 8re nfer f Bllust¥mtion

operati OB@'L'ﬁ&Qe%.C&ﬁ% LM &S ot Mg Abhe 78808800 T gRSER L fdiEMnilaiicR! |y
over the”connection to a- . Cross-connect.

Di gital d9e§haedpycedsttached J3dme-i onal to apply various digital
processes to particul ar DSCs in response to control nessages
recei ved rough control i.nfer 20Q. e f..digi r%gaeéﬂ 30
i ncl ude: F&FOng ﬁ%t%c%?%%‘f‘é{ao%e%%%ﬁf%%?&%%@kqgggaggé,gé%/%{réi et ectlf%n,
voi ce neofagi ngeletporeel plating waghime gopprisiBapReselieptivgplating
encrypti gppakat&8NBce€FPAThEENS StheliGiviedlt idingnal processing 725 coul d
handl e continuity testing. For exanple, the signaling processor nmay
instruct the nmux to provide a | oopback for a continuity test
and or diFS6hl 8 eghewhtiacably f bklustrates Ghy dases| §HaRtPLBE c8E}F 1P sLon

connect ed sl rABkvEé3B8pmésit dbf C4 SSETmdINS Pl ngSekiker bace mMefalmy bypass
digital si %nal 35 d.ﬂg\rgce%%i n 72§:.and be directly coupled to AAL
730. substrate accordipy toj %oﬂb‘ﬁ%e’sonb'oth a convergence subl ayer and
a segnentation and reassenbly (SAR) | ayer. AAL 730 is

oper at i ORfleali9 <AC ARBLriBe 188 CHE | P OF EFtdP enibbdISenitor mat from DSO i nterface
720 or digital signal processor 725 and convert the information

into ATMcells. AALs are known in the art and i nformati on about

%LS I's Q{dléﬂg‘&;%gg)to' atL 9}(&@%&9_@& eiﬁb&lﬂtﬁéﬁﬂlrﬁﬂ?aiﬁé)ﬁ.%v@ﬂtﬁﬁn( the) docunent
..1.363. An Qr. voige.is so_descrd bed i.n.p .appli cati.an

seri al nuﬁfbve?nqﬁé'/esg‘?%ﬁ’g, i Psaaoﬁ“ tnese e&]ﬁ;e)en.?“t?é:% A} %@?‘%5@5;8%%& It[ ?ed

"Cel | Prooestiffmprfeomadsi of Toppeni oti ceppenrl et cy & mesdpsoareslby

ref er enceidiihd M1k iscation. AAL 730 obtains the virtual path

identifier (VPI) and virtual channel WO 98/ 23063
PCT/ US97/ 20286 _ . '
10 Figure J daghenfatdicalVel phows thehdtbferentypxesraiing mestigde 700.

AAL 730 ahs® SRt dts IdFe duddntal reedf tbhee®BCGrachine 1. for each call (or
the DSCs for an Nx64 call). AAL 730 then converts user information between

t he identified DSO and the identified ATMvirtual connection.
Acknow edf@ehead t frameshdmesiegnfonms made of copper or treppemFldfiht & nay
bﬁ sent b@akKchOat@sst %@Al tﬁﬂfhvﬂ.rrfcéc%.s&aﬁreﬂ%néﬁﬁi 6£053 £ahrh SiaMddirya vilfl ”ite
that are a multi 64 it/.secan re_known 64 calls.

| f desi reagsﬁke‘%?)oaxc‘%nw%%mgfgfa ki 3 tg"gc(eiﬁtf Fﬁ‘gagg ind transgéceo%%l
messages through thatYarioys reuassiog B6AtRRBE Bafpsl8 of the reel to
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OC-3 735 B§chhBectoss-connect over the selected VPI/VCI. Control interface

700 will provide AAL 10 730 with the assignnent of the sel ected

VPI NCI to the sel ected outbound DSO. The nux will convert t he
ATM cells with the selected VPI/VCl in the cell headers into the DSO fornmat
and provide it to the sel ected out bound DSO connecti on.

A technique for processing VPI/VC s is disclosed in patent application
serial number 08/ 653,852, filed on May 28,1996, entitled

"Tel ecommuni cations Systemw th a Connection Processing 15 Systent,

and hereby incorporated by reference into this application.



DSO connections are bi-directional and ATM connections are typically
“uni-directional. As a result, two virtual connections in
opposing directions will typically be required for each DSO As

di scussed, this can be acconplished provisioning the cross-connect with
conmpanion VPINCIs in the opposite direction as the original
VPI/VCl's. On each call, the nuxes would be configured to 20
automatically invoke the particul ar conpa¥¥ on VPI/VCI to provide a

bi -directional virtual connection - to match the bi-directional

DSO on t %/éécandard metal plating process the reel to reel machihE 1
SI GNALI N SSOR
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the preferr nent , thg CCM processes SS7 signaling to sel ect

connect | odst®oreel®ml4: CCM processing is described in a U S. Patent
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entitled >Telecommuni ' S . ' i sgighed 4.t &8 ¢33 gnee
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val i dat e . 2cho™cancel ers, %enerat e billi ng
i nf or mat i She rewerali of esuckhyanntantingtiongnEheoRES-GEedient section

renot e dapahpeeses NSk L EBddn Grarionbal, adaewhethookl | presentOun tid | ed in
the art will _appreciaie how. . e ] _ sq:a%
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mul ti pl exer (nux) that perforns.interworki an
VPI / VC s. rﬁ&&éé’\‘?e%?“?ﬁ‘é‘e&l\ﬁ’ﬁ@n%o%? rort ae%% %E)%l{ﬁnf’ga%??_)ngugew%es and
connect i orthereof, and a thevital etgldigsaiiadion 10 in which the leagyy 800
clorrp][i ses %ia%%' ia%Bglt@hEQr @8%%%%&1'@&? m&tx;eﬁig%ggﬁe aﬁddeggffmt&m ;
pl at f or m 40 . Eac t he at f arns. 81 n j
to the ot FMrERce: P&y ﬁ'g‘.e 384 Pland§ (odida Tedgpaskil e, rﬁ?ﬁ? f‘;gfmI %%&%&ér‘?
ext ernal | yarmsbafited thesketB8Eitngat enpations Hark iaed 40 rdrspiewngnd water
having a rﬁ%?saegen]t %%Stfaﬁbl@aat MRS 1844 | Slthedis 6 Rader( L8URtagnstyaal i ng
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gg?—?agtg;?ggg{;itga%s %%d to prevent furthex\'/\%ogz?t'{azm%.%%%:ion of the lead

11 frames . (SCCP), an intelligent network application part (INAP), and
a transaction capabilities application part (TCAP). Control
platform 820 is externally coupled.to_a_nux caontrql, an.echo .control, a
resource After the s et khe LRgd EFYD %‘iﬁbér?é‘ b1eahea 8R! bl

Si gnal i ng grtadriior edddweim ende oxifiPs| énethe IpBe-thSiFrmenGABecSEoP, Saky | NAP

functi onaly 3 i3cRRaLAEE0DA! the tdspsdl tvaitd-dat@@nte the SS7
nmessages. trl}t% allhgoljlrDe dSe(%gl I NAE’J%o CA flunc iongl ity yse MIP

| , , , t%gd- TCAP _ A 3
to transm FEARPRRCRI vE Ak 1827 thes 15688 FraBgR  FET , CHHI ©F e dPSSality is
referred metal platims sartis®/ 6stack,” and it is well known. The software
required by one skilled in the art to configure an SS7 stack is

commercially avail abl e, for_exanpl romthe Trillium conpany.. .

Control pl é%f bR ghevr serel%qﬂmeggg °%f t&’ﬁr FBH?n‘é%?ﬁr%%‘f T%‘fé;)f?g'caé:su}%cl udi ng
a mux intestatéenad d¢Gmprises arectedtaophbaeticacpatbed ceEIHMT di2, 2

| nt er ; ace, cﬁr?h&' Lpgcishels 9%11@3&h t%:}egﬁt&(eﬁi:' eestwglrﬁii Acg mdithl BRating
interface exchanges_nessages. w at l.east  one_ nux. se sages conprise
DSO to VPl pY@fLon 15 and g %]s%"r’d?ﬁre’?ﬁssl,&aﬁ?ﬁﬁﬁpéﬂan%ﬁ §1°‘z‘annP st at us

information. The echo control interface exchanges nessages W th
echo contrah swnst eNBccMBpRAPEE: EXENRANGR sWalthofC hothant Layes yst epbl ymeghic

i nclude instructions._. . . e e Qor .dis hQeC e | on
parti cul ar %@&Pgagﬁﬁéﬁfeﬁﬁw%%?]é%é%n@yzﬁ l?gmﬁlnfeo%%??gﬁ. 855&@& e
The resource control interface exchanges nessages with external resources.
Exanpl es of such resources are devices that inplenent
continuity testing, encryption, conpression, tone detec- -

tion/transm ssion, voice detection, and voi ce nessagi hg. The nessages
exchanged with resources are



instructions to apply the resource to particular DSOs, acknow edgnents, and
‘status information. For exanpl e, a nessage may instruct a
continuity testing resource to provide a Ioopback or to send and detect 20
a tone for a continuity test. The billing interface
transfers pertinent billing information to a billing system Typical
billing information includes the parties to the call, tine
points for the call, and any special features applied to t he
call. The operatlons interface allows fortthe configuration and control of
CCM 800. One skilled in the art will appreciate how to produce
t heI sof t Vﬂ’aﬁtésor Ackerdihgr taceke i inwaritical, [ﬂv&t fl:@r eh82(tiPhzation of the
App icatl 0 C t r g i ti,on
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i dentity @M tige csardede@uEohRedt YONY fRePF AMEST -t Sugsherwpre, the
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for valldatlon t ransl tlons
sor eoni noit e PAY dBkkBlced on they oo Wt o5 hniBBkRfLy SECERILE
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appropri a.t S | terfac con for iti att
pl at f or m?* itfon 3 %8%6505 tes Si na § ng é(}roﬁgglnon%gar%?r ansm S5 on
by si gnalthgy asax ma&mntméasitgnam ng i nformati on m ght be

| SUP, | NAP, or TCAP messages to external network el ements Pertinent

information fo t ored cal l roI r the
cal | . e’9 ci Cteo &g’fd rfs rzed emgoglm??%c%gng ar%dwl?nl Ilf’&‘ ﬁ L@SI . 35
Appl i cat i ehe gt xophnretad0 agediagepronegencantied cortd i mrqqe?@s%sacl@al | :
Model (BGW d@{ﬂﬁlﬁ.d an epoxyuretha)iet Bg éﬁ%cﬁﬂli@%ﬁ%ﬁ PoxiNBaBEY i S

ted t dl h, at
B Y T e

servi ce sweskdtng function (SSF) that is used to invoke the
service control function (SCF). Typically, the SCF is contained in a
service ontrol point CP)..- The, SCF i s, querl d with TCAP or
AP ess3EeRn @B RReRe BIpRtAd PRboaten 18 teed el ls vi ||
access r eebeetdapldrsteisc eddt iing dls| icgemtiedebubr vt N )td LB‘ftheGDﬂEidSt ptviaa
the SSF fupg éPQture of 38 to 42°c ¥R/ ¢38Bdge of 120 to 150 V.
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12 _ Software requirenents for application platform 830
can be prdfugedacrybpecdhrdsahiplatimgd solution is usleécrttlpeiejxedtmm_mgget(isDL)
defined i BoéI&JhJ fs 4005 J&eo\ﬁDlov%fi“llbetﬁo%%EE? Qe Atdid R

C and C++ _code CTan _be added as required to _esta e envi rornent
CCcM 800 cafl 58 EBnSr?’%‘eoao‘P]t"r?@ealﬂﬁ/é Od&Sc £PL¥d software | oaded onto a
conputer. The 5 conputer can be an Integrated Mcro Products (I M)

T Sparc S00cHEENTLENEn Sohky HAE! H oY 3 ion 1a useaddheonventi onal

dat abase systens g 'e tg atilize the nulti-threadjng

capabi | i t)? Ft§°BHP}Eet1 coating dp%rcﬁxirﬁ&ds)? efyver 5 to 30 seconds at B om
Fig. 8, i|temperbeusecoftdlttamsiCaridr plodithgeno8300ptocesseés si gnal i ng
information to control nunerous systems and faci litate caII
connections and, services, The SS7 si nalln S ._exc d

ext ernal cEnEEFENEESEHr Bﬁﬁhu§?%n‘éc??rrfg‘gplcé"( 1516 °’a‘g§ B%n?‘flo‘fa]r‘?ﬁ%rar?:atq on
i s exchanged éwit.h external systens through control platform 820.
Advant ageously, CCM 800 is not integrated into a svm' tch CPU t hat
is coupledtoaslvvltc ng, ma i x. Unlike an SCP, CCM 800 is capabl e of
processi nge§gpthese e trﬂB QEGELC | FRAND STASP S5t PREABHGER @s. 15
SS7 NESSA%l@EﬁIr(ﬂ&AI)Il@tISng resist with a thickifessredsages apeumelils known.

Desi gnati Qns el varl S?mme ges commonl y are used. Those
skilled i FiHe ardt ar € mrTar “Weh the fol | ow ng nmessage designati ons:
ACM  -- Address Corrpl ete Message ANM - - Answer

Message 2(Following BHE electrophorBtO€kédg@ting process, the lead frames
are subjected to a cold DI (deionized) water rinse and are dried



- out goi ng or

BLA -- Bl ocki ng Acknowl edgnent cPG -- Cal |

" Progress CRG -- Charge Information c&aB --
Circuit Goup Blocking 25 CGBA -- Crcuit Group Bl ocki ng
Acknow edgnent GRS -- Circuit Goup Reset

GRA  -- Crcuit Goup Reset Acknow edgnent ca  --
Circuit G oup Unbl ocking - CQUA  -- Circuit Goup

Unbl ocki ng Acknowl edgnent 30 M - Circuit Goup Query
CR  -- Crcuit Goup Query Response CRM

Grcuit Reservation Message CRA O rcyit Reservation
Acknowl edghergold air blow @ypy transported g rl‘é}ﬁ tcuyd.pgdg{:pghoq:eg o3

CVR  -- yhich GHE Widtaalp1ddtingnrBespONBe cured for apPhdix. 10 to 30

Conf usi on - - L Ny £y ggg"
Cont i nui t y® %fgﬁﬁgFﬁﬁnﬁiggmperature ofEéﬁﬁﬁérigé to 250°C SHE eniay the
| NF -- lead frdmesrmrieorrinsed with coplk DI water and |tma@|sm 88 KBE@est

WO 98/ 23068pe j1aser treatment station 14.
PCT/ US97/ 20286

13 | AM - - Initial Address LPA

-- LomheBbakldcﬁtxuwtunpnaﬁ the laser treatmery)\gtation 14 1sp§§§wp|gﬁg
REL - flgurBeb €886 showrd in this fRblre, the laser tiRltRast Geapliehe
RSC -- Reset G rcui RES qﬁ)lima

SUS . comprsﬁgﬁeﬂdpulse Nd:YAG 1ase§L141 operatedlyﬁﬁ 43 10

UBA - - frequehbp| thérely Aokithiingd@ndaser beam 142 hav:.nguacwav_elength
Unequi pped g’%ﬁﬂ'ﬁmldgﬁé éécéuf é?EQ%n rate of approx. IgeVHEABLES

Cal | processing typfcally ent a| two aspects. First, an incomng or
"originating" connection I's recogni zed by an originating call

process. Fan epauphe, g&hﬁolmyétaﬁ Wonreoprisingas miredt \Ads tdristimg 15
a network lm%, %xeel%bgwé{;ié'& E&%trdl%dxn 14Rat £8et E\Pillflngc—'e&imcbanﬁﬁ and a

rmn connection,is, sel ect.ed %
ter m nat i ngosasingr 66§§514¥6r1%x%°?ﬁﬂr€eq He tBenrAdtrhicR AR T ﬂ:}?es laser
coupl ed beam 142 emit@elihbyothe)i hmddmgdonMbet bphical ogalkvo tayabameidX he

cal | through, t r@aﬁ%@ﬁpggf J@ffgﬁ ﬂ&¥QQﬂfQﬁ§egklﬁglkhe laser beam 142 onto

processing ‘arere i.ginatin he call and
ternlnatln§h9($§a§ffFﬁ@ecéﬁﬁ covered by the metal platFpg rgsh% | 4% éﬁﬁ%ta
structure usgérbpeapphiscatreadpheéd wnedBihd deadertmet he4 Bboudh sthes 20

acconpl i sh)epg t hroug:h a %95_4§518fu£é‘£’| I t&aécrg.(yeat vagnefgpo{. vify the

vari ous wa ers pI Cca ri sed of next
function arrdlarta;ng mmﬁtdééﬁgﬁﬁﬁmoﬁbe Ignd rféfﬂmef d¥ét A nsﬁbf*ﬁF%dt%r?% next
table, and ¢f8-d¥EXtwHikM$E A rROLBL Betﬁeta@l afldted The' dogatdbneofrthssen that

e bt Ak " A I RS EH e, o, g ! B0ba0En 1K

908, computer (not shown), whlch, in its turn, is coupled with the
driving means 143b for controlling the drive of the mirror 143a-
and thereby the scanning path of the laser beam 142 on the
plating resist 145 and the lead frame 144. In this way, the
optical galvo system 143 can move the laser beam 142 from point
to point on the plating resist 145 to remove the same from the
lead frame 144 in single dots or in lines according to the
pattern stored in the computer. Due to the high laser repetition
rate of about 300 Hz and the high laser scanning speed being
achievable by the optical galvo system, a very high speed plating

resist removal can be achieved.

In particular, the plating resist removal takes place at the
interface between the polymeric plating resist 145, which



and routing table 910. 25 Trunk circuit table 900

- contains information related to the connections. Typically, the
connections are DSO or ATM connections. initially, trunk circuit table 900
is used to retrieve i nformati on about the originating
connection. Later, the table is used to retrieve information about the
term nating connection. Wen the originating connection is being processed,

the trunk group nunber intrunk circuit table 900 points to
t he applicable trunk group for the orlglﬁétlng connection in trunk 30
group table 902. Trunk group table 902 contains

i nf or mat iteanseliatedtt betbe arsupstaritiglapdrtecfii bhei byser 1energy, and
groups. \Men pgeer bgl 88LH08 SPIMRCLd R fr%mtaeual PLRESE SABkotB4INK gr oup
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906. Al t FERPPX -exXEe M) oi ?-SBP elgOHt?ra‘?}”—Hbl rﬁesd‘ilttéctlpy be?Fhﬂ? %\‘O‘E}be tabl e
902, cal lesha\Fieie,t able€eby causing a Plhsw fioowaitdgnt abl eh@éO0interface.
fhr 20 SR Gtentio 2 o bUBRLELY AVERAPTA) RAGES LAL! £ f, gted to

the call er S nun IS co nown as

aut onat i reriferl4SdErons thgt Lead( Sxpye M4 imhhe Q@@ef"yﬁir&'éfiﬁt areas
poi nt's t Ga&cddEithd b ahel phleprogBambed hsaterrANtdrad dndtbemapmpoteat,

O oot Y et %{Pke IR 3L s80%ace of the ledd £:ld 194! 3R/ €nQ10reas

PCT/ US97/20®aling to this pattern. The plating resist removal at a given
14 location can be ach@ie@dbRUADEIingEd| shSDHH Thes ol :YRGI dlaaéi:'f y

routing requirements basdonth call Qs Wi ll be
the case ‘YE’:% S B A% T éﬁ?ﬁ’one cglvlas S‘?ﬁ?#{@d]?nﬁonbte}%e é’lo]1tlp&88 t p| cally
poi nts t oremovahg Furthermore, theggdiamgter <ibﬁt'ﬁ‘éﬁbg"n‘ﬂsqxt §8PnPet 0 trunk
group tablgrP02 by the opt:.cal system accBﬁ&ih@thB e ﬁikférfta,%nl lfﬁcawméwon

relatlngtotherotl he yar i e ons.

Routing t%bFE®H0 ¥ L&é %’g‘?te’rceac#fyr%a |Er31% namr)lmel er %eg;csg;,h on tabl e 904,
ANl tabl em@DBjimetexs| |Rapsed on these dipuaber Y%tb‘F%SQO@S%LﬂHQYg POt 0910
typical | yaﬁal Ntfet@rérd | Wikatdi} Rired tblbkaft@sPof abéss Hdan 50pum can be
When exceg *‘on tabl e 904, ANl table 906, called nunber table 908, or
routing t 86PE¥%9- poi nt to trunk group table 902, they
effectively select the term nating trunk group. Wen the term nati ng

connect i ORgl §nb€kgﬂppéoc\§§§1§da 1difert etk GHARBLEYNEE! 2 dintdndka Oley t abl e
902 p0| nts to the trun t,_cont ai ns., ]tofg '%)pl i cabl e

a
term nat i KGPEGARACR Bﬂt? }E) ﬁ?ﬂ( ‘g‘?%ﬁifﬁe%‘a dtgds possi open - an
The tern makandit eunkocrenove tle lating eesdst €hemcah| arghk of A2 circuit
I's typi Calmlny/é Vf)rln{f"‘@l 14*300Hz) resuPtifg D8O a WHiS, iHighakpaeaseriighhat by
m grating rou t he tabl atermnatlng connection can be
sel ected f g’ﬁf‘llt process. Fig. 10 is an overlay of Fig. 9.
The tabl es f.rom Fig. 9 are present, but for clarity, their pointers 15

have been oMmdrRe. ifl Q:quige' bl ugkesd e@u@-@.éﬂﬁ@'refsialtei‘ehbaélcﬁﬂ Bige
accessed fromthe t

bl e ese i nhclude | abl e
s i bttt Frabldn, Thociincioad franings: shhioubsatk (B4
1008. DI water rinse and CERhbferaed ctd (UG @Avadi @éavangoagawmsgﬁ :
poi nt codes, WHidpRHRe 136 $safef !'LQms&Ejlé‘dSted to a dip pl@kaug iabke 902,

and it points bac t runk Qu r eat nent
tabl e 1004;5} aetg" Wia 6’&% gc\“% eﬁl?lf)%n%%?verde Paen L5 ERe R céur se of

cal | nickel pqdlrl@@bsgfl TGN ’Pﬁi ysefll| typically result in the

transm ssion of a rel ease nessage (REL) and a cause val ue.

Tr eat ment ca a o] r [ I 0

gr oup tabl%g:g%%wgrQei%h? r.l'neQ:eatl &ﬁ%%i%g E.B g}l& Hgtg%f 6%1&1& aﬁt%a%d%gx ’15

number t ab?—%a@oéram%u’tﬁf RpRIas5ted pgainnioqaef9tet e@%d’f?stéﬂf Fimse1 6o

Quer y/ r espoparspebted 1 G Hea platfimgnaesdst usedipoing vetet ide JSCIBellnlg cam be
accessed by trunk 25 group table 902, exception table 904, AN

tabl e 906, called nunber table 908, and routing table 910. It

points to trunk group table 902, exception table 904, ANl table 906, called
nunber table 908, routing ) tabl e 910, and treatnent table 1004.



Message table 1008 is used to provide instructions for nessages fromthe

termnation side of the call. It can be accessed by trunk group
tabl e 902 and points to trunk group table 902. 30 Fi gs.
11 - 18 depict exanples of the various tables described above. Fig. 11
depicts an exanple of the trunk circuit table. Initially, the

trunk circuit table is used to access information about the

originating circuit. Later in the processipg, it is used to provide

i nformati on about the term nating circuit. For originating
circuit processing, the associated point code is used to enter the tahle.
This is this embodimpatpefnthectrvesrtione &het dRshr sEeM R RFithedskialh t he
ori giknati fﬂéﬂi&r%UisbptEgh gerﬂhnﬂﬁé elatimyidesist strippingrecssiomdeé e
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menber nunieep i1 @ wateri sodubidet falvent usiay HastticadarnRELRE BF¥FERPEY 40

el ect] o odfife A NGHodude bl 188 EASSI tdédtedtia Inenaicpoityabet dne ddar ¢
associated wth the Qrigjnatin ir t . ancel er

i dentifi cafPRMRY'D) B si°éé‘ﬁgf’f‘i ‘ggt?’ﬁebae%%‘g %tghﬂélé-‘llelf '&? %(rggp %‘é'gori gi nating
circuit. 2%,TricloroEthilene\\Q-98/(d688k@ated for acrylic cased coating). It

PCT/ US97/ 29488,ssible for acrylic based coating, apply a water solution of
15 - . ] The rerrgl ni Tg figlds .are dxyn%mf:.jL i n_that they
are fill edlagkinekd 1150 BWdLegl19ARL B Hb® (Bt gjurrent flowing ag.a. g
filled basedvensé h(beadfiwdnts ias sngdel i nijs neasaied ocuthfar 16 seppndssak

i ndi cator g.th - £16609 5P 1Bt Ghter

i ndi cat or ?§°{“h§e‘h@%‘%§“€¢ anélng tvﬁétia%fg%/lf Htgl on tr kﬁpf er c% abicl.ity in
the 1AM TKABSEnRBE Nt FRFPIS SFEd@PLIIdEEEPNPRL"Y fs’éﬁ}‘}’%&rﬁ i %rféqui r ed

on the cal kerIppingteteép!e 5 ' indicator is filled with the
satellite indicator in the IAMor CRM It may be used to reject a call if
t oo many satellites are used. The circuit status i%di cat s if

the given &besuthekead| framg wakadedobynshepfatkigr belt enters therpos
circuit stakeathdhtabestidie TUIdAMpristiage fakthhe kot cand ,cdlal DX Matles,
active or C(Lang| C0ced DeatTBARYS to ensu.:_:legpexl'gégg' CRLER M e hidledl

circuit wedtrdl . 9. epicts an exanpl e of _the
trunk grouplesistelepdr frgmerard mit i iytecedshngtat hen 3 nkor 1 @pPPLying an
group nunbgmtfiresrhiight pudkess r ot ttiealprotiestisadof otheymetta b pletad dlad
table. G arg resol ution,indicat g o, i f Ugld Qun t O
be resol veﬁa&egr'egiusm 6¥r gfe{?zﬁ?saed offrat%ees sagr?edg?g}gu?}'. %’ftﬁtiie glare

resol uti onup into reeler éptry is set to "even/odd," the network el ement
with the higher point code controls the even circuits, and

t he networ I Lt with the. | ot e oLst dd, Sl I CUisSted |
the glare lr<1ef‘sao i |e5r?n§nfn?§e?§w¥'\eén&oép m&lq;qsét%%%%%" %?F EStﬁe CCM C(l;Bnt,r oeT S
all of the it rts tsame lepHefgpaee F¥Rol thyeh AnfOyFe Bekal PLatipgsectifpns
CCM 15 6 are afireind®ed Thethentéslity wasl melchdmer ¢ besweetheh@epoent of

calls reqUititxi'Qaqc&e% iéggttj.%nt gs ﬁdo{:_'}flé kﬁo%%ﬂn&%‘ section 7. For

The common Tanguage | ocation’identrfre . entry i,s a Bel]core .

st andar di ze'RKamRY¥s,, thee process flow canilasiqally Gaesgssupichbey PP LRSS
that the traipdpgs Gie-tsemtmentt, eEirbe. eToer sajledddttie: tcoatking; ofiprent Lyser

I's used in 889%%‘4&1 Wttt l’a\‘i‘etgit ghbtifg! (‘é*!&.atﬂlvféxe'p(ia@‘iﬁﬁs | bgdcahave
to determ ne_| e cal I’ 'has use t oo many “sat el |§e

connect i onsShREL TR ok CARtdNIne SPEPREt LRSIV QHTERY A Eafofame oF

i ndi cates | 8ifheredd locations icompared tessbgefisst rlamexr CEMelppmhtor a

switch (TOWLecdie AULADI L ERSage 4. Ng8Ya( PMYing) , .. ... st RPpRhS bAdthe
nessage table so that outgol ng nesSagés can obtain paraneters. The
associ at ed RAfibefreatment. plan area (NPA) entry identifies the area
code. : Sel ection sequence indicates the nmethodol ogy
that will be used to select.a connection. The sel ection
sequence field designations tell the trunk group to select circuits based
on the follow ng: |east 25 idle, nost idle, ascending, descending,
cl ockwi se, and countercl ockwi se. The hop counter is

decrenented fromthe LAM |If the hop counter is zero, the call is released.
Aut omati ¢ congestion contr ol (ACC) active indicates whether or

not congestion control is active. |If automatic congestion control is

S " o e - o M



table. The carrier selection identification (ID) parameter indicates how

" the c%&%ﬂ\t%_pgtmrk and is used for routing certain
t ypes calls wing are used for this field: spare or no

i ndi ca’t selected.carrier identification code presubscribed
and i M ”’”t"””m,I”II, g party, selected carrier

i dentificati 6n Bode py esubscri bed and not input by the calling party,

selected carrier identification code 35 presubscri bed and no

> . . : 15 ,

i ndi cation of input by the calling party,” and selected carrier
identification code not presubscri bed and i nput by the calling

party. The carrier identification (ID) indicates the network that

t he callet %%ns to use. This is used to route calls directly to the
desired ft? k. The called party nunber nature of address
differentiates. between 0+ calls, 1 + calls, test calls, and international

o1 - sel bt HeFHR SR | BT s safiahgbkoRbhecal | Susbelie SEcipilipdy

carr party
"digits fhensteps Gﬂl gits to" focus further processing unique to a defined
range ly cal difich NWYReT of dhpolgheris plaving ixddists on dawi nal
nunber ran ?L 15 digits. It can be any length and, if

g
filled whe a?eg’é{’?ﬁ’aﬂ t4s5 digits, is filled with Gs for the remaining
digits. The "duging saidfpkdtiing resist on said FEPsBYaBYE63

PCT/ US97/ 2028§e1ect1vely remov1ng sa:Ld plat:Lng resist from said substrate
16

r.angi f t can be
any | engP¥ §HHJeFF1?9I ?%ﬁé\r/rﬁtﬁtt’tre% f§ & g & e% bédn héb iy AI s filled
with 9s WwawvellbegtBnannthg dhmge of m@ Mtlzro@n@m endaﬁeam;@grﬁm Je'*ﬁ%' es

poi nt tog@&ﬁ\ Bﬁxhaiabbfatlng res:.st byVu éiﬂtd ft ¥pi 6ptival Ngalvd dpditen
Fig. 14 depi cts an ex

ANI The | dex i d, r the
fields oPGREIRE &° aggattern a q‘ﬁ:é" 03F88§F§é§ %%ere%rgat es
anong tymaaf plakkeidngwhareinsthé cplas;aargalz@s:ts@stlscabﬂgcted so as to be

emer genc%fa gﬁra%s’ts %:&%g%ﬁwéuycékéﬁspé@&@aéa i3 dPaALERYCBakaCandnErRe entry

nature o i cat e. ANl is to,b ned The

fol | owi ngratel; abskprEer ip| sehgpted “c&e%bff‘?i‘% r’r}ts I53gty2 &h‘l?ﬁgﬁﬂglﬁm et
subscri bQi’f i erergiNofnetidvaababl leean, ndtemhwrad@@hbstmnqdelnn@r‘énaf

nb f d
B;r t )er ho t e ast(?h:e e?'%ﬁlg?rd ]Q.Ba't:EaniniLtted throuéﬁ‘Cééi@‘i’)la’ﬁ@hgoﬁ'ebﬂﬁtcahhe

ar ]l udes nat.i.onal nunber, non-
10 hanhed Rybs@ichBetadnsEPstraRe tﬁ%ﬂ‘bﬂ“ﬁ%ﬁl’dﬁ ’T‘?UHF&PE non- uni que
i nt er nat Imtﬁ%ﬁ)&felﬂgesiealtleﬂeateshe surface themamfe taadfdral b pllhema at

par anet er idrd friimetRd ‘stibgickatrko”
focus furtt%er facs bet&r%eaughfocxﬁf'lm}hﬁ eathd iven rang °

Focessi N

The dat a ke rlglf 357 c,%‘-%lqgf tﬁ‘ﬁePARlFlFSpFﬁgéﬁ'E stheregendA g’é"’twhgtffdoes not
need echotk&rékplexgddgigiaiengurface of thelmetal ndubsiatdten alomg) said
differentj gtt__leésrlana?&acgldé rxy “%tlt'l;ﬁc% ?5. rruI tiparty line, ANl failure,

station 1B o) erator handl i nag: ut omat | Ca

i dentified outfapieefing r@l%ﬁ"r’i’s&ra‘ﬁént%f“ﬁtéal Plaking at the expose

dat abase gaeesse GROFESS. service call, coin, prison/inmate service,

i ntercept (blank, trouble, and regul ar) operator handled call,
outward wi de area_tel econmuni cations service, 6 ni cations relay £
service 2. Method agqexgingdiq flaimsdpyi E‘E%felﬁrf: St BSPRTETYR i B EHy ©
access forsaﬁzal pmhemgri-eleismetsr\md«m;quwf byenvifrequdhey doubled Nd: ¥kt
function 30deDelipRgy ROjdled Bbddi? ATH of 3alR1ILALER bF ¥Pi Al dnathe

called nu er t % depi cts an exanpl e of
the cal | e@PRuREEE RhbReTeNRRltiREIE l%fed‘bt%‘ ﬁtogrﬁt"he tabl é. The
cal |l ed nunber nature of address entry indicates the type of dialed nunber,

for exarrpl3e M&@h‘oﬁngtzc}ﬂ?{i§ﬂé to clalm 2, vrrlr{gl%'lrﬁatth%n@EleEBQvedtgﬁt&Gair@fn
and "digits to" _.entries focus, further rocerﬂlng uni ?an €4 of

cal | ed nurffdds PIpfdng, 6€§%§Fnbsfﬁ?t”6ﬁ% P Yoc?esss}lnﬁ |°8 8 "digits
front and NGVRG daser hewlidg an energy of % tR G0 mJT@@rn@%ﬂSﬁunéfll sRexAY
next indexadiiitty 0¥ bige cBexb habhe® Wi Pulse aRaeabhyoths touto Ngstabdea 25
Fig. 16 delpeﬁﬁ(es an ex Ie %f EQeM{qoutl ng table. The index is used to enter
the table hetwork sel ection (TNS) network
identification (ID) pI an indicates the number of di gits to use for the

. CC The transit network selection "digits fronf and "digits to" fields

define the range of nunbers to . identify an international
carrier. The circuit code indicates the need for an operator on the call.
The next function and next index entries in the routing table

S are used to |dent|fy a trunk ~group. The second and 30 th| rd next

I e —— Y T



tabl ield fromthe trunk circuit table is the term nating connection

‘for the call. It can be seen fromFigs. 11-16 that

t he taﬂ,ﬂ”ﬂﬂfﬂ" gured and relate to one another in : such
a way EWQMes can enter the trunk circuit table for the

origi nat i g ¢onMecti on and can traverse through the tables by

keying on information and using pointers. The yield of the tables is
typically a terninating connection identified by the trunk circuit table.
in sone cases, treatnent is specified by the treatnent table

i nstead of a connection. If, at any point during the processing, a trunk 40
group can be sel ected, processing nay proceed directly to the trunk group

tabl e forgat eM&H@&'&@c&tdﬁiy tto any one of éﬁéﬂﬁélpﬂ:o For weadeBhethkt My be
desirabl e tg rout e cg rom.a artlcu}lar AN v art Clé| a% set  of
trunk groBBEY™PRIT P Je&%retsr?‘g N° £RBré dtqu B § tHe trunk
group tabbéecandphﬂneu@rﬁ@atlng V\D 98/ 23063

PCT/ US97/ 20286

17 roup tabl e ul d poi thetrunk circuit table fo
terninati Ay E‘FFB%?t ‘i‘ﬁ‘ég \% qt' h?’ fERIP LY epoxyuret anFabF&Hﬁ%c
trunk cir o epoxyubised @iating asliugionAls, used | for rerdshicinggeiidg, trunk

group, ang oﬁ?ﬂﬁglc plating refidtC¥nl the metal substrate by fHadd 17 depicts
an exanpl e_o he treafment table. Either the index or the message received

5 e&&ﬁ§§°ﬁﬁﬂﬁ%¥"‘ér%°?’ﬁ’}%d and are used to enter the table. If the
index is filled and used to enter the table, t he gener-al

| ocati on, 6CO%EHo§t aeéamm@% AT 6al %ekaﬂhceﬁerefé&wﬁ@:f&&ener ate
an SS7 REL. The nessage .received cause val ue, nté;y IS the cause
val ue in §OPLdBAvEE <@Fried e With S3ddnepe ﬁﬁrethane cause

value is fsollluedoandveseﬁ to ¥htswcdnds adbhetetbenatiiee caflis3B tal ¥R Ky emdt hat
nmessage i Witdge of 120 tolis@ \REltﬂefx%@S'yt B%o@@/inérhé‘af@ﬁlétﬂ%t QI jaRd

next index point to t he next table depicts an
exanpl e ofwitheankbigkeesanpe. 3TtFﬁ’§-Ct aum engthgnaetad Wtﬁﬁt@l t er
i nformati on in outgoing messages. Message type is used to enter .

the table, and it represents the outgaoing, stand SS7 nmessage
type. The pa%’%‘f’ér aF§°Fﬁén%e‘F?| g’#@f‘&%“mf?ﬁlﬁl?‘ﬁ%r‘?ﬁh‘?j%ﬁtﬁg’ Ss7
nessage. Hoating is carrieddexteswii rﬁaztdb acayildosbeaedi pkating heeodutiida

group tab'o%efing.od%e'éﬁ‘ HE bﬁd&aé@r?tt?éﬁgae‘i%%u% Hechgngsdzpgec and a
omtted, or i fied e out goi n Ssgﬂ%i Those

skilled i ¥al&gg etweL) tSpBPe‘éi a’ilée‘EEH’a{ RF; ué’t‘PGn§aHioP&‘t“h’e“%ﬂ’€c?‘f§tc with
enbodi mentsf vhisknesedof 3 to 10 pmbsyahd emetant eapkaiate by the invention.
The invention should not be restricted to the above enbodi nent s,
but shoul d be neasured by the follow ng clains. - 18
CLAI M5 8. Methadmerkodding bpeckaimd a whenedm tbenmehecttopinsreatyist em
(300), thgggg;tra%ﬁ carri88PbLe! #deh said epox ba%@ﬁehYEEQnérgéiﬁﬁﬁb

circuit-b C I nto an asynchronous i n system (360,

362, 364);°VY 5 to 30 spgpp§ A i GARSTRFUNS &fn&fﬁ 6R éésﬁc?fé‘?e?d Y@t Hidehe
i ncom ng o cul tech&Pe¥, therebyaptoducing smigh pdesinggreyssenvids(y;

processing %xf‘és%”@f %gtb”EBrHHth?”tﬁé‘ r&él:ealprs%%%%gg systemto sel ect an

identifier a a connecti erating control information in
t he processing systemi dentl fying the 10 sel ected identifier and the

sel ect ed conngdidiaccording to any'SR&fEf rdngindsha &onkl Olvhbpé On MEké ON from
the prOCESS|£§hE§GﬁSI¥£€% ngselected from a group consisting of copper and

copper alloys.

10. Method according to any one of claims 1 to 9, wherein the
plating metal is Au, Ag, Ni or NiPd.

11. Method for selective plating of a metal substrate comprising
the steps of



asynchronous i nterworking system I n the asynchronous

- i nterworking system converting the incomng circuit- based traffic
into asynﬁmm nﬂ“u)m["sl in response to the control information; 15
routing t m “Ir affic fromthe asynchronous interworking system
through a fatfix (370° 380, 382, 384) based on the selected identifier;

I n the asynchronous interworking system converting the asynchronous

traffic into outgoing circuit-baseds4raffic after routing the
asynchronous traffic through the matri x; and 20 transmtting
the outgoing circuit-based traffic fromthe asynchronous . I nterworking
syst em over tABPY¥IRZ 12 ASsE RS AT 8@136“‘%%3?*6&?‘% IS o epoxy

i nf or mat based plating.rdéisstnmadrhadheoinethbdi substhateiby tdlecimpphonegic

i nf or mat ;l,:\,ﬁgtk'ﬁ an initial address 25 nmessage. 3. The met hod of
claim|l erel ﬂ’t_he asynchronous traffic is a yncgronous transfer node
cells and t hecugiagt 8yid RIATMB TSI sL o8 éei‘“éds‘é SHERrOnous transfeér node .
i dentifier. 38electidelyheemmtiray saficcipdiaihgwhesisn firanessidigubdetrate

si gnaling_infor I . : s kdent h i t O3 QU i.on
conpri segysgfleaglg%&ggh%gllééfﬁllﬁé]q:fﬁd'stthggc%n%éétg?oﬁggm é}ﬁlbasedq?n ag

cal | ed néwserengyt HeublgdNd nEpG nkasieratiaying a wavelength of 3 nwrmpchT
SEEET ﬂperatedfat 49repetitidén rdree rof labduefl 30baHm, | andeseam oassisi ng

t he signaling wnformatigm,t t Ldentief Ler nection
conpri seg'asse e_(&:)te'l‘—’lﬁ‘g hgg{ﬂaeﬁ%%ﬁﬁ Iéén Ei;’t é’ycgr?ﬁqel%t ibgnhﬁ oﬁgg%%i;ggd&%g\wa

net wor k “iSY@HeRt BegorAingetei gredtrRr: mitshiidsh thegmetgl syubstrate, (ig)f
claim| fug themetaIPhilatag, PWRELSHN Nthd el atiigialresd sknfier salécved oso as

sel ect echo,contraql. Lo I ¢cat kqns t
conpr i i i e at least suss'é?%%aé\%#ﬁ;@?&%%sﬁ%%o@f sRE>sEi8| Sl ean,
i nf or mat iaovd ddwooiekiadd iwi shleoted neembrprd atuileagisadsvbgipntiat gpart

processi nge tﬂﬁd%;crﬂﬁ@lyi og safar maééﬁrb?&p,s?h&me@na substdaptibali parandf a
connection, and for generating_control .informati £ yi

sel ect ed TiRMAIT 0 TTY; A8 SEREETS t‘?:%ntﬁnkcla’ﬁg?‘fr%‘n_;’sc‘l’lrL.i %‘iﬁ%ﬂu& QQS%QE and
asynchr oraesorbrd fab Eeildg ek ads spBsbrage resedhing in egddymg§athe

i ncom Pgbﬁﬁé:dﬁ&%étéf)w% S%faftbt@ apdeher seefued ttiH&fl}‘cé_d”fG_ﬂd"IE%fhﬂ' g plasma at
circuit-based traffic i nt o, asynchronous_traffi¢.i n

control iﬂ?%r’rfhtﬁ’b‘{ﬁce Stween Ehe °Fout? nﬁesrrle%tﬁsa“(dg'}:&l‘ %%%?333%1;%5?81‘ or
routing ttiee gelawte crrosing &bkl plakdng resistcthexaaviaroeoudlom efhor ki ng

SKSt emt h%ﬂé'ﬂé'bﬁ é’@ﬁdéﬁh&%@ﬁd sorehbe sel eré ﬁﬁ'etaf.l subiRivdtied %Jlbnﬁ said
the asynchy onod LT ELN W19 IR0 pigeLHyther Tor converting the
subjecting said substrate to metal plating at the exposed

surface thereof.

12. Apparatus for selective plating of a metal substrate,
comprising

a plating resist coating station for applying a thin layer
of a polymeric plating resist on the metal substrate,

a curing station for curing said plating resist on said
substrate, '

a laser treatment station for selectively removing said
plating resist from said substrate, said laser treatment station
comprising

a laser emitting a laser beam with a wavelength in the
range of 400 to 1200 nm, and |

an optical galvo system for scanning said laser beam on
said plating reéist according to a pattern along which the



asynchronous trarfic fromthe routing means into outgoing

‘CIrCUI for transmtting the outgoing circuit-based
traffll tI I"mfed connection in response to the control
an

i nformat | on; a link (390) for transferring the control

I nformation betmeen t he processing system and asynchronous

I nt erwor ki ng system 25 8. The tandem communi cati ons systemof claim?7
wherein the signaling informtion i s1gn initial address nessage.

9. The tandem conmuni cati ons system of claim7 wherein the asynchronous
traffic is_30 nghropous transfer S an he .s te
|dent|f|eP¥§§189$§§§&?5dls to %%Yﬂ%%ﬁ %§°Fr§h§f8?gﬁ%d%99 %I .

20 ekposthe samfiegecofmtin geetiadnsubgsratteofor| nehal mkatrigigr tand

processing ”Ba'asmb%al 1afc9ﬁ Sé’éé’&idxf‘%&xhpsu'bg%&hﬁ eéamdmém GAMMRGIERN
based on a called tion. 5 11. The

t andem corﬁﬂn‘ﬂe&é‘tll Bllrétéi}glt %Fn{;&? c?’g?cfﬁefi %’r‘é-lf&{:% FE‘S *HPbtessi ng neans is

for selectlng the identifier and the connection based on a network

i dentifieddnthe atus ?b&B@hiﬂg LtOf O ®\E 119 wherein &Re 3?@1&5I“§Hﬂvo

connunlcatlons ystem.of claim wherein the processing means is 10 for
processi nFHAFE™ SPTRELFES nf or mati on to sel ect echo control .
a mirror for deflecting the laser beam emitted from said

laser onto the plating resist coated on the metal substrate,

a lens for focusing the laser beam deflected by said mirror,
and

driving means coupled with said mirror for tilting the
mirror for scanning the deflected laser beam on said plating
resist along said pattern.

14. Apparatus according to claim 12 or 13, wherein the laser is a
frequency doubled Nd:YAG laser emitting a laser beam with a
wavelength of 532 nm and operated at a repetition rate of about
300 H=z. '

15. Apparatus according to any one of claims 12 to 14, wherein
said plating resist coating station comprises an electrophoretic
coating apparatus.

16. Reel to reel and strip to strip plating machines comprising
an apparatus for selective plating of a metal substrate according
to any one of claims 12 to 15.



