5 TELECOVMMUNI CATI ON EXCHANGE 10 This invention relates to automatic =N
telegbnnunication exchanges, and especially to such exchanges for use F-
PABX'.s. The systemto be described herein is an 15 expandabl e digit

PABX intended for the small busjness user. jit-caters for voi cemsfayﬁ-
conbi nations of. voice and data calls, datacalls only, and IS

. (Inkegrated Services Digital Network) access. According to the invention
there is provided an 20 aut omati c tel ecommuni cati on exchange, in which
-t el ecommuni cati on connections are set up.in tine division nmultiplex (TDV
-manner, in which the exchange includes a nunber of system ports each
. connected to an intelligence bus and a signalling bus, - each said port
.iserving ope or a 25 ~ small nunber of subscriber lines and including a
+processor connected to the signalling bus, in.which the exchange includes a
central processor which.is also connected to the signalling bus, in which
“the central processor and the port processors co-operate in call 30
establishment, -all communication between the processors being via the
~=signalling bus in which the central processor polls the port processors
‘sticcessively in search of port TRLECOMMINICATION EXGHANEENs i ndicate that

‘they need,gervice, and in which the tine slots in the TDM 35 cycle to be

used to set up calls over the intelligence bus are allocated by the central
“pfocessor, the lines inWbigcinyentien crelateR;tr) AHAMALRSY (o the

intelligence tele@omm@ﬂ§c§€16Heeﬁéﬁéﬂ@ésﬁisndIé&péﬁiarnyntdfsndmspectlve

rt- processors, the arr enent such that all signalling is effected
qh’the si gnal PERBaRges ?ﬂg Pﬁ?e??lggﬂée bus being used only for the

‘conveyance of 5 i nt erhegspstemutd he deseribedichergiss. ig\drenbodi nent of
.;the'inven&%on gﬁﬁgnagﬂﬁgedigital_PABx intended for the small business
user. It caters for voice calls, any combinations of
yoice and data calls, data calls only, and ISDN
(Integrated Services Digital Network) access.
According to the invention there is provided an
20 automatlc telecommunication exchange, in which
' telecommunication connections are set up in time d1v1s1on
'multlplex (TDM) manner, in which the exchange includes a
number of system ports each connected to an intelligence
bus and a signalling bus, each said port serving one or a
25 small number of subsgriber lines and including a

k“%' processor connected to the signalling bus, in which the
exéhange includes a central processor which is also

. connected to the signalling bus, in which the central
processor and the port processors.co-operate in call

i 30 establishment, all communication between the processors

being via the signalling bus, in which the central
procéssor polls the port processors successively in
search of port processors whose conditions indicate that
they need service, and in which the time slots in the TDM
35 cycle to be used to set up calls over the intelligence
' bus are allocated by the central processor, the lines_
involved in the calls being connected to the intelligence



described with reference to the acconpanying drawings, in which Fig. 1is a
.syst.gfn btock diagramof a 10. tel ecommunication exchange enbodyi ng the

[ ‘Fig. 2 is a block diagramof one of the termnals used in the

\ Fig. 1. Fig. 3 is a block dlagrgn1of an | SDN l.ine card which may
be us&d in the systemof Fig. 1. 15 The exchange descri bed -
herein is anbespabhdahecadpgopeiatBXtinet shoes bByrthderespadt dusipss user

It t t.h t | ot -
tate ts sirpPeoreRs8lel thbPartadBibys bl log Mo VRS RET 0y 1OF The
conveyance ofigpadiingois effentedavis B@ea&agmaiﬂanCbusmnth#data
communi cat i Ot Sep éheesbeésbéiﬁguﬁsédfaﬂhihfo%%éj SERIGRIlof
"“physi‘cal slo

transm ssion, asi c systemis equ
gi vi ng, >for é?ﬁﬁgiéqeﬁﬁe 8 Eb %ﬁt%ﬂ%?%h £hﬂé€°%hﬂ 5 trunk lines. This is a

non-bl ocking 25 ar rangenboﬂimeﬁtsoﬂﬂ:hé omvm:ﬂ%ﬂ wieL X Q{cﬂgadeed a larger
nunber of ex ap n S n be IOVI e An expan5|on
unit can be gggég?geh ?ggha g BEQ st@ ?ﬂ%@n TR IR gy i

ext ensi on | i Wedchnd 10 t runk Ilnes hbte t hat extenS|on Ilnes are 30
equi pped in steps of pFyg, agdlgrgng%?géﬁs 15b§t5¥§bf%p gand that the - *®

act ual nflﬂ?iatlon I S Xi bl e ef erring_now t , the exchange has

a centr 8F°EFBEE§§B}°EI?“9&??99WEQPPQ¥%ﬁﬁﬁﬁﬂﬂn%ﬁ?ﬁﬁﬁkﬂq(nw bl ocks of
menory. This includesFige pei®ry biock SDad¥dh coficndidi trer at i onal

sof t war e, r, pe n t system and a bl ock RAM
which is rangggﬁacgﬁgiﬁ%%ﬁnfﬁ gg@ %%%$%@ @:a%ﬁiﬂﬁb'nennry The - 3 - i;)
processor CCP has accB&g.t3 asCanhbmby@immgmﬁlan NI iNeCdaldd via an
|nput/outputwghgﬁkm5§C£ea@ge@nl npwé / Y% $%ﬁ 6€E§ﬂf bl ock 1 GD. Associ at ed

with the_processor 1's_a watch g contr tHe operation of 5
whi ch mﬁﬁ be descri bERe| @Xghangé described herein is an expandable

digital PBX, intended for the small business user. It
uses time division multiplex (TDM), with PCM, and the
basic time slot rate is 8KHz, with a 32 slot frame. Two
of these slots are used for the conveyance of tones,

20 which leaves 30 available for'Voice/data .communication.. -
Separate slots are used for .the two directions of
transmission. The basic system is equlpped with 10
*physical slots" g1v1ng, for example, up to 10 extension
lines and 5 trunk lines. This is' a non-blocking

25 arrangement: if some blocking can be tolerated a larger
number of extension lines and/or trunk lines can be
provided. An expansion unit can be added to give a
further 10 such “slots", to provide up to 20 extension
lines and 10 trunk lines. Note that extension lines. are

30 equipped in steps of: two and trunk boxes in steps of one,
and that the actual configuration is flexible.

Referring now to Fig. 1, the exchange has a
central control'proceSSOr CCP with which are associated
various blocks of memory. This includes the memory block

35 ROM containing operational software, a block EAROM for
permanent data of the system, and a block RAM which is
random access memory to provide a working memory. The

at




The extension lines' and trunk |ines' have access to the exchange's ports
via sybscriber line cards SLC, trunk line cards TLC, digital line cards _an
data line cards. Each of the above cards can occupy one 10 physi cal /pe\
slot” on the backpl ane of the exchange, te 3%ch the card is attached 5?@

sel f=supporting_conn o] n t_o t syst term nal s,

W | I~Be seen. gﬁ?igﬁs%é# d&ﬁ%gh smng%?%#)gtg%sasogﬁmﬁéﬁhb%ﬁgéﬁ; sﬁlgqagﬁrhq%t erface
.to the bus, wbeseSEé BBS viaramnbnput/outpit dokesktB@, abidyiamal trunk
‘access is provi SIYNWY fiap LW £dd 1 ow. A
‘subscri ber i niégﬁc;g?gaguc éas Sé%@?ﬁﬁﬁgtgﬁ?m ltuesl%?hone ?}éﬁnpr%@ to the

.exchange, and BEPFE8SOFwbS| 2 n¥ateh 499 CRRMEILIe RISy £he mperadiomiof

_-m croprocgssoryRch WPl bé déseriheduidtdns! udes a conbined codec/filter
"which converts audi o angl ogue, signal s.to and fraom A-bus, 8-hit PCMand an -
“interface circuit (SLI C?ll‘s\h?’é’ﬁe‘b%}?'br%’sn?%-?’b%r W'}'%L%'}fr?al thcaé'r?\/ersi on and
feeds the audi acpessi bo thetéxchatgohorports evia haubgamilberClifte samidst er 25
..1s connected t he p /] r Ct b O0s i 7 Cld ) e
SnEfCLEGRERIPNE daful PLECIARMIEIL Mind bdidT anlb LT

“tel ephone termnal Ts tour w 10 an or si

ci‘rcuit SC.enabing Gapaas| | BaCh °Knkhe rPRYNLIRIFIGRA OGCUPY @NG | ed
-digits, omfof f"bﬁ?kicapnglsaﬂeﬁ. ohé ObdckPldne B € dcHErye,3Go from
a
tc

The i ne card WEhaFHn Fafh bt a75gohEl 16 8 Pttt RS, comon

“the line card: _ .
:signal | i ng buscGhfie8tiSr, wand mayt supporie cone adt twio tsysam dexsimalskhere i s

“alsg a common i I nte ' and a common
:cI%ék bus PCI\A'%%P?AEI %egggr‘a' sﬁi@%ng%é% %%éntar?o isc{ ke c‘%?e%sr'vm th which is
-associ ated a tenebling asupifeEntirtertace Tepcthe by Whithe¥®f of which

Wil 1" be descri begminiErist €oapei @onhécted] t Bigh t £ K idtRdgy Sg/nder the

“the cost of trreRLatn By ngh Eiul 1Eed Gard ae el die SR el °°
‘suppl i es are needed, an3 sevbsoppber line card such as SLC connects two
' ' telephone terminals to the exchange, and carries two line
circuits controlled by a single on-chip microprocessor
20 SIP. A line circuit includes a combined codec/filter,

which converts audio analogue signals to and from A-bus

8~bit PCM and an interface circuit (SLIC) which performs

two-four wire signal conversion and feeds the audio

portion of-the'telephoné, i.e. the block ve. This latter
25 is connected to the telephone via protection circuitry

N PROT. Note the telephone terminal is four wire, two for
audio and ﬁwo for signals. A data circuit SC enables

o signalling to and from the terminal, i.e. dialled digits,

_ on/off hook, tone caller on/off, etc. As can be seen.

S 300 from Fig. 1, all signallingfinformation is processed by

the processor SIP, at the line card SLC which is
regularly polled by the CCP over a common signalling bus
 SIG BUS, which interconnects all of the processors.
There is also a common PCM bus which interconnects all
35 line cards, and a common clock bus PCM-CLK.
| A line card's SIP also controls the codec, with
which is associated a time slot assignment circuit TSAC,



detection is needed. The power feed to the tel ephone termnal is via the

i pair, and supplies a higher level of current at -50V than is
‘needed B\ a nornmal tel ephone. The actual signalling on this pair 10 uses
g, in which the line voltage is nodul ated, w thout affecting the
power feed circuitry. The data rate is=6800 baud. A digital line card,
whi ch is. SIEhbatuhecaaayofeﬁagehSwiQlabéuaésétbséd'1£%b£¥”£b§§§éd@€f”‘t%{

two 15 di gital suybset be connect ed stem

duplicate ci FEAPEELfmAR ﬁeSFlgeth@eFFQH§nF§§?6n hecepRfrol of CCP.
mul ti pl exer/ dkeuklipiaseioncoEi emgnamnngefabﬂt tRESsP@6Eh pdShin the

subscri ber a S at | S controlled by a single chip
20 mcrocor?{')lhpieE kﬂ?rh% IPge gagfgﬁ glg?n$+5?u%% ??mp%ther cards
except that rﬁdasﬁduegsanglﬁgnelnguakppilealarenngedéd,ramﬁenarknupn33|on

and Slgna||'BGt§bE§Hht1§Cne§HeEEd &ﬁetBewEQCfée&Xea epHSQET PABX) to
whi ch 25 the exch %nge shown i s ¢onnected he TLC a so as vari ous
detection ci FeEPLRal; 1§ vijppeh BEﬁﬂgE@bblmTPahﬁd NP‘F\IC?‘EF_E'h%ﬁcPa LI NE SEI ZE

circuit and QigRYESEevelCyEt burréﬁaoatat-sdehhnaié @éedé@Sﬁoi hgre is a two

VF t Al d, sh ig..30 1 ¥
o ctrout Morteh KREsRBPbS: o¥Rr RBkdaT P idngl find e iknts pade Tha
connunld&tlonsessapbsshbhquevenntWhlchuhkedhznagvgtmugefzsImudnlxneﬂ;ions.

It is also pmgehe EQfQEQEththéepth? g@&&a&ie&iergnotfﬁ B 35

A data-line card can rovi erates ata port with no
voi ce wor ki n§atet 1856008 §8H€°as the digital card and nentioned above, i;i

except for -5- sonma adgitadnainkogaed} owriek! £s séBNTPAE LRtmader M nal s
be connected_t enabl ata, a s such, as 2400, 9600,

19200, etc téeggeﬁﬁﬁtlﬁl 8x &l ﬁ%‘%gefhé“éﬂK"BF? ‘%\?E RREMES tvR exchange.

shown. 15 digital subsets to be connected to the system. It
includes'duplicate'circuits made up'of a line
transmlssxon sectlon, multlplexer/demu1t1p1exer section
and time slot assigner. As in the subscriber's line card
SLC, a data line card is controlled by a single chip
20 microcomputer. N
| A trunk line card TLC is similar to the other
cards except that it carries a single trunk circuit
only. It has a transmission'and signalling circﬁit Xc,
suited to theelocal excﬁange (or larger PABX) to which ,
25 the exchange shown is connected. The TLC also has | o
various detection circuits, i.e. WIRE DET, LOOP DET, and
RING DET, and a LINE SEIZE circuit and OUTPULSE
circuitry. Assoc1ated with all of these there is a two.
VF. generator DTMF. An optlon_ava1lab1e and shown in Fig.
300 1 is a power fail circuity'with which is aseocieted a
standard- telephone T, so that communication .is possible
over the trunk during power fa1lure condltlons. It is
also possible to provide tie line operatlon to another
PABX. .
35 A data line card can also be provided: this
~operates as a data port with no voice working. It is the
same-as=the;digital card and mentiohed_above, except for

&



5 The conference supervi si on CIrCUIt CSC al l ows three-party
eallsylelther two extensions plus one trunk, or one extension plus two
“trunks, or three extensions. Two of these may be provided, althouth ’\\
~one is shown. This circuit CSC takes the PC81€odes fromthe three 10 '

corder ees and %q?]:l cétd%ltéleoq%ri.? lgztgllcaﬁgeitna% Con%ﬂqaarﬁhhgba Ee“ﬂfﬂ?ﬁg

the™arties w eree

ower
"l oudest party'bg mm@cfm? teotithi s This enphdes; datat aESbaaﬁséaﬁgéssﬁ°h

i Croprocessorag AIUCWE0) UDZ0D; REM hiés beSmuleipheredllp t&eEhal 64K
cin-parallel o t shlft hé%éners for the "tal k" tineslots, and via a single

- paral l el in-s@itrahg 1 Fhese%ehange. §89¥8¢i on to the "Iisten”
ctinmeslotss The var|owsmhyunbnfaﬂénue1§u@emﬂdhangec&meu@énesetaﬂlbysa ROM

based synt hesi eé”ﬂe céﬁ either ﬁngh%ﬁﬁgﬁEQEﬁscgﬂﬁbsbﬁ pQ¥§hEa||y of

the ten connectors in tHe exchdnge case Fous Ti ne cafds are
-pl ugged, and tak dng @XtEnsian pjus £0os tannkise Pt thsgecrrtensipngsd

_backpl ane. Thigyd SEdHMAMNE R DIRVIE eawammeﬁt ofily Qﬁeaﬁ!g' Bfo@nsecond
s plug-in 25 backflqne There are five tracks .on four of

~which interco ik rﬁ§Qﬁt§§ﬁﬁ1qhﬁu?qgaF@defhgrPWaEE§ Eﬁéeﬁern1nated
. at each physi cdnfankeeas adﬂadnkedus mmmummedwﬁtamtgestdampnﬁtudébewhmoh. The

-tyacks and t he.sS bq&a,] %&&eé'd \4:% t?%sf% %V\'S].owle%OFmghEEges (a)

- PCMLISA is t he' connec i on FRariy and al so
.the "listen" dieneetd mnﬁﬁrqm@bmmmme doudestCpagby 'BCNRLESB/i s t he

. "igten" connggf C}ﬁ(ﬁc Hid NRerB Chafueli uﬁ:n BcCalde uses a (c)
. PCMILKA is the " connection for t A channel of an SLC and of a TLC.

(d) . PCMTLKB |§“%9fé’91f%9§<95%nn&ﬂmﬂ?tflcﬂn 40 the: P bus isNig) Ehree | g
(e) - AUXPOM i sser iqirin-pEddilel fout MATHIrRgistersofoexahpl etaar®a data

;channel tor |5¥¥$é§f§é§¥5§§%jvia a single parallel in-serial out shift
register for connection to the "listen" timeslots.

_ The various tones used in the exchange are
generated by a ROM based synthesiser circuit.

20 The PCM bus consists physically of the ten
connectors in the exchange case to which the various line
cards are plugged, and the interconnecting tracks on the

' prinﬁed circuit board backplane. This is extendable to
twenty such connections®by adding a second plug-in

25 backplane. There are five tracks on the backplane, four

s of which interconnect four pins of each line card. The
tracks are terminated at each physical end of the bus to
e reduce distortion due to reflection. The tracks and the
signals they convey are as follows:-
s 30 (a) PCMLISA is the "listen" connection for the A

channel of an SLC, and also the "“listen" connection for
the speech channel of a TLC.

(b) PCMLISB is the "listen” connection for the B
channel of an SLC.

35 (c) PCMTLKA is the "“"talk™ connection for the A

channel of an SLC and of a TLC.

(d) PCMTLKB is the "talk" connection for the B
channel of an SLC. '



, that a-byte transter fromt

Services Digital Network) aperatus. The PCM bus has 32 slots, at 64Kb/s,

whi ch fefsag 5 a 2.048 Mbit/sec. system and is serial in operation,
‘with 84b odes. As already nentioned, two slots, O and 1, ‘are reserved
for tone whi ch | eaves 15 full dupl ex channels avai lable. Timng is
control led by the cl ock bus PCM CLKS. 10 6 The signalling bus S16.

BUS enabl es CCP to copayni mkpcm iB thpSkE PCMapis) SESr Dpdsad Kite [

bi di rect i onal SI P to bl
ceri ol si gnaliBeng EPRoRRRRE Leer Rend) SpRhocheCRabCERn RN | ERERRTRESENA  hem

on the Sl G Besrwieeslbigitajudetwdrky apPratway nessages to be sent to a

| eph f CCcpP b l'i ng.
%ﬁeeglg?gus [gnglghtagﬁfriEﬂrgagtﬁgs %2 %?oé a%? thgtasﬁY%gé rac S ohn?he

backpl arfe, wat R.0d8cMsbib/sefer SHﬁmeer andvbsSsgnbaJs insoperatipmel ow. (a)
DSO- DS7 are R«fi%helsgbfitdebaebl neaxs H@t@ﬁdﬁ%éﬁtf&ﬁéd,'tﬁ@ §P6€s 2 n@' snf. They

are connected to the internal. data bus via a tLon buf fer,
and are ternilmaB&8 FSsFéHGE £arsE8nesonv bﬁhtﬁe?g?? ﬁ% %ﬁffZ%“ fé

(b) SRD is tchannedsakavailabded sgmihg Wbi contkebledebytthevelgcki ne card
and CSC. It %@ dé&%@Q%&%0ﬁ1CfP via a buffer, and is used by CCP to "tell"
the appropri g at "a byte transfer to the CCP is needed. (c) SWRis
the sigddl bus wite Shensignadiling3bus §l§oB§§esn@b1%$e€9Plthe card and

CSP. It is %hmaalfcae@ G@Ehv'tﬁeasb.bf'éwananﬁ!sl §-HE€0yi@e "tel I’ the SIP
PSEL 'n_i s a uni que

signal to ev glFFﬁéleéﬁé'aﬁgecgéP ﬁePFgéBgfPgn%%ﬁge?/E?dQE%derA%fs¥%e CCP: ™
and- 35 usecs¥emblelso angl seiritlle sShRatliagCEton s cbermilmab fnemsfer in

S = Wb, BB syl b he L EGRO8R bR SYE Yobldhes 2 ond
15 requested by CCP. Any messages to be sent to a telephone.

from CCP are reformatted by its SIP to allow serial
signalling. ' '

>~  The 's16 BUS is eight blts w1de, i.e. eight
parallel data line tracks on the backplane, with tracks
20 for another five signals, as listed.belowQ_

(a) DSO-DS7 are the eight data lines, which go

to .every line card and csc. They are connected to the

internal data bus of CCP via a bidirectionél’buffer, and

are terminated to reduceé distortion due to reflection.

&J

25 | (b) SRD is the signal bus read signal, which S

also goes to every line card and CSC. It is driven from
CCP via a buffer, and is used by CCP to "tell” the
'appropriate-SIP'that a.byte transfer gg_the.ccp is needed.
(c) SWR is the.signal bus write signal, which
30 also“goes.towevery.line.cardfand.CSP; It is driven from
CCP via a buffer, and is used to 'teli'_the-SIP that a
byte transfer from the CCP is needed.
(d) SIPSEL n is a unique signal to every line
card and CSC, derived from the I/O decoder of the CCP and
35 used by it to select the SIP or CSC for which a data
transfer in either direction is needed.

-,
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used by CCP to indicate whether the byte transfer is to be status
i nfornation or data. 5 (f) SIPCLK-is the line card SIP dr4
~clock, sent to every line card and CSC. It is generated by the clock
systens and has a frequency of 6KHz, +/-0+1P0o-(g) SIPRST is the line

reset signal, and goes to, ey, Lne card an ot s deriv rQqm.t e
10 ~ocP  RESET ourgpi n,{%)seoﬂl@-%siqeﬁ Ay §‘1d9'§8§r’rd‘ec§é‘$ %ﬁgn%%ﬁfé g)?ghange
i s powered up.idhkriverkpushée@CE|address Hrige pr@ald dufifexcks Itoisl | |ine
cards and tra ras, rfﬂﬁﬁ? | v ' | I '

(a) PCM CLK ﬁgsgéz%&ém& cl oc] ,ﬁ{%eﬂact ualiS '{)}ﬁ rﬁ%&tée%?%?ls?ﬁgo \Iga\/l%?ode on
the PCM bus. (8 statusvAREorRaign &r 1daEdositi ve edge of the first PCM
-.'CLé< bit i a frgneH-z (IC)(JE(R][El\ﬁé@m ps)lrmf@]gmé Q:a_eba_e{mlpc?fr:dvgel@:&:éczo Tgc,
-and carries an cl oc rom one. o y iital trunk ar. cards
equi pped. Thi 88R¥ o5k FYRLE tHE %@i'%/fb‘ﬁtc%& t C‘Isogl?nﬁféttgﬁs ,byaggeal i gns
‘the PCMCLK t o ¢lockdsysoeks amd . h&OMCLitequeddVRENGMEzy gerd.dfed by t he
clock 25 systens. Al k pussiﬁ@é‘.i(si%r&é f fHd U EHH t&ggq._dléqg diyst Qhlgi on due
to reflection. Wen the %xchapge—of ig._.11s connected to 2" 0dal exchange
viia a digital geemktotewery clirascardtant GShchrinildedagivmed faom &het he

local exchgngeccBRESES GO pfo eusd Ao Wedk Wi l130ls Qu@ Idst'® wielhh @
‘clyock extracted fromthe | ogal exch%lg‘gq]m gnal ling. The tel ephone term nal
used, Fig. 2, Fhe|e¥ehange b8 RRYOH al ogue speech circuit AS, but all

_ _si'__gn?al ling such as on/ ofhe hobéck dbws t PCeNCLK thesthneegipagaliel dxackishe
SRt vata EbCEHL! ne, dibds! nd - £ORIERLIED e LA UGRAEC
“al so control s being-lisyeddpelefécodi ng, | anp driving for the display LB,
tone 15 (a) PCM CLK is a 2.048 MHz clock, the actual
bit rate for the PCM code on the PCM bus.
. (b) FRM SYNC identifies the positive edge of
the first PCM CLK bit in a frame.
.(c) REMCLK is connected to every card SLC or
20 TLC, and carries an 8KHz clock from one only of any _
digital ‘trunk or ISDN cards equipped. This closk feeds
the SYNC input of the clock systems, and aligns the
PCMCLK to it and "locks on”. | -
PCMCLK and FRMSYNC are generated by the clock
25 systems. All bus tracks are terminated to reduce

N~ distortion due to refieqtion.
- When the exchange of Fig. 1 is connected to a
. local exchange via a digital trunk, these clocks must be
synchronised with those of the local exchange. This is
5 . 30 done by aligning the local oscillator with a clock

extracted from the local exchange signalling.

The telephone terminal used, Fig. 2, includes a -
conventional analogue speech circuit AS, but all
signalling such as on/off hook, digit sending and'ringing

35 . uses the separate data circuitry. This is all controlled
by a microcomputer MCC, which communicates with the line
card's SIP via a two-wire serial line. MCC also controls



cal [ g TC, and on/off hook detection. A power take off circuit PTO derives
. powg pomthe line's signalling pair. In addition to the keypad shown,

t her a set 5 of programmabl e function keys (not shown), usable for
repertory dialling, signal button or "igtgrgon}type" wor ki ng for internal
calls, and "bus/secretary" facilities. An operator's console is a standard
t el ephone 10keybeand ndecedingsubamp @rivineLon thediedplayy LB $iemes an

| SDN I'i ne caggly1dbhi 88, | ndooY/ L8 PRS- dAOEEEDL 615, A Powe OHGHY dJeFat it
connects one |ine,to | pcal exchan'ehéo an .exchange 'such as that of Fig.
1. Thi's 1§ nectEFRLE nBTOCREET YeR BOWSE o EaR rhe S inel s, Sifnnl Ling pair.

mul ti pl exer/denul ti pl Exeadditdcmded hehe rkeypai esiowry Ydreniiah sex Fig. 1.
Thi s ingludegegt ' ' [ reulgr C, .J§.Gr,0C ut er,

si gnal | rc’ng bﬁ?fé?ogirﬁ%%%fél g‘g%ggﬁq%eﬁ%r a@ﬁ%n%#ﬁ@ 'rri"{zgracc? oengﬁier encodes
and decodes repertognadiahbing, tsegnal bushomiar cHahesicos-tyre ) SDN | i nk
for CCP. Thﬁogw9n§4f§§rin@g§ﬂgfléafgg,rghaexbﬁgyggégéﬁﬁ& w om the exchange,

hence the use of_twp AC s, either to another. I'SDN an or connection to a
system term af1+t188a separate source and data port. 25 The

| SDN card al so has a Annepepatsets seshsole fid £ Etmmiard el ephbmg -t al

subset proyi r.vpic I onl . ri 0 failure conditions. The
MUX " f rgﬁt e ér’ggg%fa‘l"h@la&éﬁ?%cég%&ﬂf%ﬁ?o%ggb%ﬁ%‘ whi ch produces an 8KHz
clock fromthe 16KbitF89. 3cébowelan ISPN Linrlcard, othisxh tim menyexchange' s
clock circui had sbhb ARCELEO &hdha @q_slﬁ}e i) coflifeddd e | ocal
exchange. F%%aﬁ%égfi&gﬁénséﬁ%b?ggalgo effect eals.i n X.ldl?)url ng doqepéa:bé'{elhon of thevy .
system the tiRer&P 3510Cpl RECRARISHC AR | X EhANIR K A% that @f the 1in
cards SLC, Ti{g.spauephiglliné ncsedr hcDideelie drdmsiiidsiomervice.  Wen

a subschigber o\ ﬁ3£€SL§E?a$Lmu{%fblexér;ﬁémultiplexer MUX and the
interface to a system such as Fig. 1. This includes the
time slot assignment circuitry TSAC, microcomputer,
signalling buffer and the clock/sync-extraétionl The
microcomputer encodes and decodes the signalling on the

20 16K bit channel of the ISDN link for CCP. The two 64
Kbit channels are routed separately from the exchange,
hence the use of two TSAC's, either to another ISDN and .
for connection to a sYstem terminal or to a separate’
source and data port. °*

25 The ISDN card also has a line-~powered section
for connection to a digital subset to provide for voice
calls only during power failure conditions.

' The MUX "front end" contains a clock-: extraction ®
section which produces an 8KHz clock from the 16Kbit .

30 channel. This clock=isirouted:to;theiexchangeJS"clockt
circuitry so that it can lock to and thus be in sync with
the local exchange. Frame alignment is also effected in
MUX, o '

o4

»\

During operation'of the system, the central
35 processor CCP polls the processors SIP on the line cards
SLC, TLC, sequentially in search of one which requires
service., Wheh_é;Subscriber initiates a call, his



of f - hooki ng is detected by the processor SIP on his line card, via the
subscriber's signal circuit SC. In response to such detection, the .‘%
processor SIP applies a rrarkl ng to the signal -bus, and this mar ki ng i :

detected 5 when t he pr ocessor CCP polls the ' ‘cal I ng" processor SIP.
When "CCP finds a "calling" SIP, the identi#i®8ation thereof is signalled V|a

the signal | ing —th%o% g@ed'e%@rtgﬁt bgﬂtf%@ ?Jﬁ&@é& &g ﬁ Y NG 130

ddentification o he wanted I i ne or tru ing its
wpol ling cycle t @Rrd i Ydadiee §ubERELBRT{ B uRkIndE WJ& §Gee Imnd if it is

freeit selh zes :iésﬂansliertds Bch gee&eheﬁf i aﬁerﬁaf?@éls&?/esm r@ﬁh@ﬁus to
.conveytotat wan i.ne . the i.den of _the calli i ne e

line or trunk (lﬂﬂ é(slg‘gt & 3&‘?ggilﬁ6a15{)xsto?iﬁ cHibh lfasg%’?ﬂg Lhﬂ eg:ceec:l%% s the
‘appropri at & t onetheny dihe: lprocessoye f6Papoills Thke e" ewlil thd'h@uakedanyy SIdhe | f

the wanted line is busy. yhlnt E@Pcﬂhdgag bgafﬂnél-p Sf;:P 9ld ocates two free
time slots on the PCM hus for the cal adyvi Ses the line cards in

question. Then ifgdfigas "\ﬁ&nl‘%&rFPﬁe"F%bﬁﬂﬂél‘F% Y:H% the,gHigpahLing
of f-hooki ng, thewalto icCrGonplectiadoriat86n3bhus §idhalldd indluding an * -

O coa NS Ligens i RO TR el GREEGHTYIACALL L GHENANS bl D
p

t el ecomuni cati on connecti ons are set vi'sion mu ex '(TDM)
manner, in Mhi chlutiegeidisapgd 1ing cwnéeutlesta vherpeantsgd sl)ﬂst%mqodﬂrlt@keach

_-connect ed to an ggyt Qiddyg%ﬁc‘i:‘r@és and 2esignak! ERge bus S8 Said Riprt
serving one or a sngll "nunber of subscriber lines and including a processor

cogngcted to t hfedida Iai RGckes, °|fn15\‘ﬂPEﬂth‘é“e‘R‘6‘ﬁ'én"grée 8 JIS &P cent ral
pr ocessor whi ch convey dlcsahatnwaated flintéhehei hdehtity dfisthe rcadtliialy t he

line. The wanted line or trunk (unless the outgoing
15 connectlon is set up) receives the appropriate tones from
the tone generator. These would include busy tone if the
wanted line is busy.
If the call can be set up, CCP allocates two
free time slots on the PCM bus for the call, and advises
20 the line cards in question. Then unless the wanted line
responds to the ringing by off-hooklng, the call is

completed.

35



cent pat~processor and the port processors co-ope I shment ,

i
al | \MNi cati on between the processors being vi ' | hg_bus, in
whi ¢ e central processor polls the port proces?@l ﬂlil*mﬂ ME@M 15 in
sear f port processors whose conditions indica L s service,

and in which the tinme slots in the TDMcyg & to be used to set up calls .
over the intelliaence bus are allocated by the central processor, the | tges
i nvol ved in 475 being connected to the 20 intelligence bus at the ~
appropriate tiJre slot arbyuutbmatiéepeelevonpenict Do seébsifandd\e i r angenent
eing such t Raty Al lv IR INIGal off LERREHs Yol BEe SLOPALL 110 DR, The
intelligence bus being used only Por € conveyance of intelligence such as
speech and tcHesisizn multiplex (EpMjumanmerec ielwhichmthe xchangehange, in
whi ch t ed econpunifld A rkiibeCUE0RysRbR PBELEHPehh tédEnélktdd i 4RI ti pl ex
(TDM -manner,, in whi ch the exchange i ncludes a nunber of systemports each
connected to H?F‘?Jtﬁ’@qqcﬁe%&’é BRE &ngignatihag| Prge b?%‘?he%ﬁz{ss% port 30
serving one ®@errisipldnenwrbar sahliuhambebeof| supsceilser NLinek rghda pr ocessor
connected to & j.anal_l i N WhLch the exch ' 1 central
processor whi € Iu?%@?g %g’r?%%t%ea?oﬂ?hégglagﬁgl ﬁ%%éﬁin%?% '_tqg _
central proceduisth &he exehamoe Angdudssr 3 eenbpel processor cihich is

est abl i shorental Y lodiiEasdiac o eheP81YRENILAE BLESEHS MNSidIei #10 Vi a the
signal ling busé i n . which the centr }‘ pr.ocessor gol | s the ‘?ort rocessors
successi vel y © n‘irr?]sé’aﬁoﬁs&f’rp&“fi% §cBOEGr B RABRRCRINTPTIRIR thdi'tat e t hat

b X

t hey need seradlde estabiliishment,seaillluponmunitabionceatween thes two tine ﬁb‘;

slots in the )PEW st e Jsnt [ af£q al t he call
the central ﬁ%ggss?%r#%gr‘feﬁsglhh tglggrég%?grtﬁgf%?s'eaicﬁ |]fe%ét17qb‘%l, and in
whi ch in resRAEalo RIGSESSPE POIdsath8cRPF BNPFRFeESRES | SHEReSFIHIALY nvol ved

in that 8l B estlrdfeddre Proceskekki gRO8E SofdRtiéne Phdcaded tine
ot e Y L1 Pty el eBNRRERRE' b Fufoh oS TE e bELSEL e 10
the TDM cycle to be used to.set up calls over the
intelligence bus are allocated by the central processor,
the lines involved in ‘the calls being connected to the
20 intelligence bus at the appropriate time slots by the
respective port processors, the arrangement being such
that all signalling is effected via the signallihg bus,
the intelligence bus being used only for the conveyance
of intelligence such as speech and tones.

25 2, An automatic telecommunication exchange, in &;;

which telecommunication connections are set up in time
division multiplex (TDM) manner, in which the exchange
includes a number of system ports each connected to an
intelligence bus-and a.signa11ing bus, each said port

30 serving orne or a small.nﬁmber of subscriber lines and
including a processor connected to the'signalling bus, in-
which the exchange includes a central processor which is
also connected to the signalling bus, in which thé
central processor and the port processors co-operate in

35 call establishment, all communication between the
processors being via thé signalling bus, in which the
central processor polls the port'proéessors successively

ey
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t he intelligence bus heing used for the conveyance of intelligence such as
speech and tones. 3.. An automatic tel eco I e in -
t el econimini cati on” connections are set up in ti mnrﬂmm'ﬁnlﬂﬂﬁmm pl e
(TDM nanner, and which exchange includes : (i) * F‘a hunb f* syst
--ports each servi ng one or a small nunber -ofilsubscriber Ilnes each sa
syst\em port inc or (Ll n gF‘g
signal I'ing bus %%g%}é&%gﬁ@%\%ﬂ C |°g:eg)8r?ﬁgc g &8{;{5&9?&@%? em ports,
| ._t he signal | ing that hewmatead seriviceli donwbiphstaesaty 'elanme‘é@]eki %tm

said port to thgjo POides HN&QQ&%DVs,lo%%d:.h' the TDMacféﬂéré‘:lx grocessor which
.1s also connected to the signallin not confgct ed .to the 255_

intelligence bu? te i 9s/nGs uspracf(?egggf’caﬁﬁdt Fe BBetCptbRE e centra
co-operatiBg i npoatdssant alunes aaddt t\imeh sdbk Eommeach adivectibtmeemd hism

- processors bei %@‘%,{qq{%gﬁﬁsteh% ga g@gs?gé  al6E£L {on ”f&p%f a&élﬁ_g of

-the system: Scri Initiates
.processor indi vﬂtﬁuairn%etﬁ twlﬂ%‘séﬂ lSéP'tscBéllt apgsoppregted R t thm

‘i ndicative of am@éinn;;erfdmdsdsl Qt &het BallocHbEear tDRé sTots Nsy €1y t he
céntral processor olls the port c,processor success vel%lﬂl n_search of

port processor st YIRS Yh B o REF ORGSR E tﬁa? PREGOIRECR T PR -2 M i ng
-service; (39 thapall mxm'@ééam fisuedfeyptedevianthel sjgwxkbing Hus .t he

‘course of such Mlir{&f1QJéq)dé1b%ss%'e‘§.ng e&2forcéi1lz S6hbePdh&Ok Li on are

-al ] gcated tinme slots in the TDM cycle at I ch |'s in respect of the
lilngs connect edinteltigenss sucl @scspssrhsped; tamsc d) the central

;processor signas the idantditomiti teaaebmﬁ&nﬁlcatﬂenséﬁéhaﬁd@cm%iama
‘call to the apps 0]2“ ate ane [Qcessors where fer &eh‘;l | Jles

cif t he r% ¢
i nvol ved in suc o%%‘f“rlcr?s °|necé’§ 5§ﬁ3c?’éﬁ P65t W ur’\t etTs gehee St at

"t he approplﬁatemwﬂﬂxn%gxuiTnmj(manner, and which exchange 1nc1udes :
' (i) a number of system ports each serving one or a

small number of subscriber lines, each said system port
including a processor;
(ii) an -intelligence bus and a signalling bus each of
20 which is connected to all of said system ports, the
signalling bus but not the intelligence bus being
connected at each said port to that port's processor; and
(iii) a central processor which is also connected to
the signalling bus but is not connected to the
25 intelligence bus, the central processor and the port
processors co-operating in call establishment with all
communication between the processors being effected via
the signalling bus: _
wherein in operation of the system :

o

30 (a) when a said subscriber initiates a call the
processor individual to that subscriber's pdrt assumes a
condition indicative of a calling condition at that
subscriber's line:

(b) the central processor polls the port processors

35 successively in search of port processors whose
conditions indiate that they require call-setting service:
(c) port processors found by the central processor
in the course of such polling to be in a said



said tipe~slots, one said time slot being used f ach 10 di rection of

trans t he arrangenent being such that the]ﬂ,’e ”,I" ons
neede all setting are decentralised, and t Mm y’

ef f ect la the signalling bus, the i ntel | i gence bus bei nY wse onI y to
convey 15 intelligence such as speech. aj_lgi Lones. 4. An exchange as
claimed in claim?2 or 3, wherejin each said system port gm ch,serves = -~ J
subscriber |ifdilzesbeing PRITHIID ARe aclﬂé’ CeddBe PIPEEHAP FBP: i
functioni ng i oDMesperé af woidh tdeells nigs nedspelet bfSeheedindd 5. An

exchange astﬁéogﬂggteﬂ Q’ad&%}?ﬁ% of a@e vgytt Q:lllggleadegfﬁt | east one trunk

| ine port each sai serving a trunk fromthe
exchange to ald&note eﬁmmr%@qu,roméé sbehidentheYsPnal | i ng

bus and he i ghgh! b4LACEiMEISs18® alfocated to\a @aahargetas claimed in claim
2, 3 or 4, which includes a trg kréeflne ort serving a,trun % Ilng whi ch
extends to a PERFPREIZERLRR, OF & éiﬂﬁfﬁ@%?@@f’étsédwﬁefﬁa R8TsAPE trunk

i ne port, andlinepoimvolvwed uir swdpcminertdeorisc arshiealch connespedstot o a

power fa| | ur ethg\nmg P egggkﬁ\ggc;eat GHUES ok exghgeggg_ggg@ehoohgeotfr unk

l'i ne. | c.t onmuni ca ange, substantially as
descri bed wi t Baidf é%%ﬁcél?bst @%MM%Q‘%\H%& uged for each

10" direction of transmission
' " the arrangement being such that the switching
operations needed for call setting are decentralised, and T
that all signalling-iS'effected via the signalling bus,
the intelligence bus being used only to convey

15 intelligence such as speech and tones.

4, An exchange as. claimed in claim 2 or 3, whereln

each said system port which serves subscriber lines
serves two such'lines,'the processor for that port
functioning in respect of both the lines which it gerves.

20 5. An exchange as claimed in claim 2, 3 or 4, which
includes at least one trunk line port, the or each said
trunk line port sekving a trunk from the exchange to a
remote exchange, and being connected both to the
signalling bus and the intelligence bus.

25 6. An exchange as claimed in claim 2, 3 or 4, which
includes a trunk line port serving a trunk line which
extends to a remote exchange, a telephone associated with:

4D

the said trunk line port, and a power failure responsive
device which, in response to a power failure in the
30 'exchangeq.connectS'saidftelephone;td the trunk ‘line.

x

7. An automatic telecommunication exchange,
substantially as described with reference to the .
accompanying drawings.

35




