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-1 - 218 0430 SUBSCRI BER LI NE CARD ARRANGEMENT FI ELD OF

| NVENTI ON 5 This invention relates to a subscriber I|ne card
arrangenent for use in a central office tellephone exchange or 9
BACKGROUND ART 10 In a known exchange a two-w re subscri ber I|ne |% d% pled

by ‘means of line card circuitry to the PCM hi ghway of the exchange. The
line card architecture for_H§§53E§§§4éi§§u§&&_ééggéﬁﬁﬁgﬁ_ﬂoItage circuit,
often formed by discrete high voltage conponents, coupled directly to the

i ncom ng subscriber line; a SUbsCk@gi%;éé;iﬁggﬁ&iﬁﬁEFcIrCUIt (SLI O
together with a trans-hybrid bal a IDEC circuit. A
single line card controller couples the COFIDEC circuit of 20 each line to
the PCMahi gay. Higs SHfvOREIBhEed abUL Uebl L bdk R 108 100U £G 2l anced
subscrlber line to a tour-wre |ne aving separate transmn ssion Flnes for
si gnal s bei AFTANEIARENE cforouse iBca Fantiadmafflieschahgehonef epsbrnge
detection ad riifch Zar%fip, D.C. line feed (either constant current or
constant voltage) and two-wire inpedance matching. The trans- hybrld bal ance
network ensures that the signals on the receive wire of the four-wire |ine
do not appear on the transmt |ine. BACKGROUND AR COFI DEC circuit perforns
anal ogygy to-digital and digital-to-anal ogue conversion of the four-wire
signals, performs gain and frequency adjustnment and data, conpression and
expansi on from t ypghtad | ¥naunpexshaggend fnpnwikesubseriherckingnds s PCM

hi ghway. 35coupled Wy km@dAsesgnideOicarSldirdiitie Mot ehal acMCR4LBwAR | st

a typlcal CO@IQ%%(2£CUAtgé§ t he MOTOROLA MC14400 fanlly

\4'._ The line card architecture for each line comprises a
15 high voltage circuit, often formed by discrete high voltage
components, coupled directly to the incoming subscriber

line; a subscriber line interface circuit (SLIC) together
with a trans-hybrid balance network and a COFIDEC circuit.
A single line card controller couplés the COFIDEC circuit of

20 each line to the PCM highway.

The SLIC performs a conversion from the two-wire
balanced subscriber line to a four-wire line having separate
transmission lines for signals being transmitted to or
received from the exchange, off hook detection and ring

25 trip, D.C. line feed (either constant current or constant
voltage) and two-wire impedance matching. (

The trans-hybrid balance network ensures that the \
signals on the receive wire of the four-wire line do not
appear on the transmit line.

30 The COFIDEC circuit performs analogue-to-digital and
digital-to-analogue conversion of the four-wire signals,
performs gain and frequency adjustment and data compression
and expansion from typically 13 bits to the usual 8 bits of
the exchange's PCM highway.

35 A known example of a SLIC is the Motorola MC3419
whilst a typical COFIDEC circuit is the MOTOROLA MC14400

family.



;2;iThe above known subscriber line card architecture has several

di sadvantages. Firstly, the high voltage interface to 5 the subscriber line
has general | y° been forned by discréte conponents. .O hecessity the COFl DEC
has been fabricated in CMOS integrated™cfrCuit technol ogy since known

di gi t alLybi pol ar processes woul d not be able to produce such a conpl ex
circuit 10 of "sufficient coppactness. Ho et . Si t I | des
sone anal og signa 5r _ gggi_ﬁﬁf’whgﬁﬁgéﬁgﬁgiaﬁs§§%dp?§8§g§e%%r¥%&
circuits sevasal cdisadeantages.| FRirstlyer tbenhigh. voiitagenisbenfiacsedies to
provi bso 4 L.nescard. 15, N FARREeR exletid) @

pr ef e%e}%%b%‘%_én%ﬁ%bégrg%\graeﬂﬁé ?ggégggigﬁggghef%%gr g%)fd j't he above
nenticnmquwgﬁmﬁﬁh§ages is mtigated. BRI EF DESCRI PTI ON OF | NVENTI ON 20
According EO thi scfnﬁéaésemtyhlehta corebee! Hag _be&hbtiﬁbﬂ@aﬂddﬂﬁ.r?ms
arrangement. conprising a plura of anal o L rcuit,.neans eac Qr

coupl i ng ARE/IF E?)éc?g"ﬁ'@uggngF*‘B\éﬂ-oWné%Qﬁg h@ﬁ%ﬂ&éﬁe%&ﬁ%% hi gh
vol t age Frowessesd wouldnhetf bei ablehtospirsduckesuchna amohpd enelairawdty | ow
vol t poLtio Q rforon redeterm a C'dﬁfb. cl udi ng
overﬁginﬁ?édsﬁﬁgiﬁégﬁg-8?8P?Sgn§ﬁ 'ding%PSEQ-%ﬁa %bgg%h3%r§|§¥pand a
digital sprpridesosemeoanaleg sligned browessinge pher sififerctinaed sjch
ciroui t eb8ing01f! 655 La%cHiEL! Bends0Rd) FokBen! BoebainAd e
subscrib I nes s .é processing I ncluding controlling at |east the

fr equencyPeBEPEMaRFCr he digital signals, two-wire i npedance sinulation and
_hybrid balance. Ithas efivedtivnt seekheo prewiden al babdcyitar dijrealcard

/15 arrangement in which, at least in a preferred embodiment
hardware is reduced and one or more of the above mentioned
disadvantages is mitigated.

BRIEF DESCRIPTION OF INVENTION

20
According to this invention there is provided a
subscriber line card arrangement comprising a plurality of
analog circuit means each for coupling to a respective
subscriber line and including a relatively high voltage _
25 portion for interfacing the subscriber line and a relativelfi_
low'voltage portion for performing predetermined analog )
functions including over-sampled analog-to-digital and
~— digital-to-analog conversion and a digital signal processor
time shared between the plurality of analog circuit means for
30 processing digital signals for the plurality of subscriber
lines said processing including controlling at least the
frequency format of the digital signals, two-wire impedance
simulation and hybrid balance.
In an embodiment of the invention the digital signal
35 processor is time shared between eight subscriber lines.
An exemplary embodiment of the invention will now be
described with reference to the drawings in which;



35 processor is tine shared between eight subscriber lines. An exenplary
enbodi nent of the invention will now be described with reference to the
drawi ngs i n which; Figure.1 shows .a schematic bl ock di agram of " a
subscri ber line card arrangenent of the invention and; 5 Figure 2
is a nore detail ed block diagram of an exanple of a di gital signal

pr ocessor suitabFéghere asshowst 2 swhemedeiedlodk diagraid. o£0al5 20 25“?6

T CE%%E I 0, o figure 1
each of a p%?%fg i?ﬁe S exarrpﬁge el ?Aﬁ%?ﬁoﬁﬁé%ﬁbﬁéfber
t el ephone |ines mgure 8 Asca ware MQWJ@&W dageancofvanhi gh-

vol tage &pimpiacesChl a4titall 151%{41 Provigdor RSt Bo1£SPEL I hNE !i.ﬁWthe

vol t age, Predom nant | anal 0 circuit 12. A single digital signal . .-

pr ocesso? yangement, of; ¥  thrl ti pl exed between each of the | ow voltage
circuits 12, output signal s fromthe 10 digital signal processor 13 being
fed together with those of simlar digital processors handling different
groups of subscriber line signals, to a PCM highway 15 under the. control of
a lik@ card.controller circuit 14. Each high voltage circuit 11 is a _
relatively sinple 15 circuit for interfacing the relatively high voltage
of the : S : o
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subscriber lines 10 with the.lower |line voltages of the rest of the line
card arrangenent. The relatively |ow voltage anal og circuift 12, utilises a
m ni nrum of bi pol ar technol ogy to pérfornkpqix_the.essentiaI anal og
functions.on the 20 tel ephone signals, passing fromthe subscribers into
t he enchange or i'n the reverse direction. These anal og functions include

two-to-four-wre conver si gEscRTHTTON GF SR ST Audert he two-wire

subscriber 1ines are converie O four-w re unbalance Stgnal s and vice
versa, setting of the DC | oop characteristic, off hook detection, trinmmng
for common node reneferﬁnqn@ho@ew Hilgure antdacH I@Ié\@pl&f@hl?@ﬁﬂsiﬁuﬁﬁign

filt { d. .di t.o.anal,o nvers

The anti a1 SXERELRDee8R%, 2" s nel s S SRR 14er B0, ave
nyqui st 5 m reeeived adnatbe- BMB@%DDYCW@J,VQ y'pugial\tcyltagQM—lz in the
present exanpheerfaeer efi%atﬂt%ctmon ealchl ¥ whidH Fdddeely S@ﬁ;&é&@ﬂ&@ fow

whi ch perforns the d glta -t 0- anal o%aﬂonver3|on on signal romthe
digital signiPlppr8eesbrpdeningntly 109t SgFidt I ¢i e Bingle digikal
the singl e dstghal processor i3 is nﬂlm-@iwlsﬂmmﬂltu:mleéﬁa bﬁét\z\@@éh each

of the eight +n4- I al A e anal ag-t i.ta
convert in eaéﬁwl 8\% 1\}l(‘)lé'[ %8‘9’ %%ggﬁg fg' i 5\% té’dlr}t e&é g?H
of the Réw v@igagelaﬁagoglcpmmesspz Mhib@hmgs f@mmm et ethazbgloﬁl

speech sign ep n
et oular 2%%’33.1?’; figitdl %f.:;%fs E*‘i"‘ﬂ?lé"&% %ff%er#e ol oy

vol t age anal 8% ?Eﬁ(’:PFSn}lH&sﬁﬁ-H Sab&?ea R ddighpaya b infler dthege
circuit 11, toperberofi ahliihe eawermdzowlrcuit 14.

~ Each high voltage circuit 11 is a relatively simple
15 circuit for interfacing the relatively high voltage of the
- subscriber lines 10 with the lower line voltages of the rest
of the line card arrangement. The rélatiVely low voltage
analog circuit 12, utilises a minimum of bipolar technology
to perform only the essentiai analog functions on the
20 telephone signals, passing from the subscrlbers into the
‘exchange, or in the reverse direction.
| These analog functions include two-to-four-wire
conversion in which differential signals on the two-wire
subscriber lines are converted to four-wire unbalanced
. 25 signals and vice vefsa, setting of the DC loop
iJ- characteristic, off hook detection, trimming for common mode
rejection and generation; anti-aliasing and reconstruction
fllterlng and analog to d1g1ta1 and digital to analog
conversion.
30 The anti-éliasing'filter band limits incoming'speech
'~ signals to below the nyquist limit of the analog-to-digital
converter, typically to ZMHz'in the present example. The
‘reconstruction filter is effectively an integrater which
"”performs the digital-to-analog conversion on signals fed
35 from the digital signal processor 13 to the low voltage
analog circuits 12.
N Since the 51ng1e digital processor 13 is
time-division-multiplexed between each of the eight low



vol tage analog circuit 12, may be formed by the arrangement 10 di scl osed
in International Publication No. W84/03191 used together with any known
suitable digital-to-analog and anal og-to=dégttal converter. Alternatively
the simlar circuit functions may be achieved by utilising a Mdtorola .

MC3419 SLIC 15 Referring now to fi t per s.shown_a -
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Referrlng now to flgure 2, there is shown a more
detailed block dlagram of the digital signal processor 13 of
the arrangement of figure 1. 1In the transmit direction in
which s1gna1s are fed from the subscriber lines into the
exchange, the 4MHZ over-sampled digital speech s1gnals from
each of the low voltage analog c1rcu1ts 12, are recelved by
respectlve 1nput terminals 20, of a,multlplexer 21.

The multiplexer 21 is coupled via a line 22 to a
digital processor 23 whose output is fed via a data _
compression circuit 24 and a PCM interface 25, to an output
highway 26 for coupling, under the control of the line card
controller 14 of flgure 1, to the PCM hlghway 15. |

In the recelve direction, in whlch signals are fed
from the exchange to the subscrlber lines, data on the PCM
highway 36 is extracted by the PCM interface 35 and fed, via
a data expander 34, to a digital processor 33 and thence to
a demultiplexer circuit 31. The demultiplexer circuit 31
provides elght outputs 30 which are coupled to respectlve
ones of the low voltage analog circuits 12.

Operation of the transmit and receive paths of the
dlgltal signal processor is under the control of a
controller 40, which has an output 41 coupled to the
multiplexer 21 and the demultiplexer 31, outputs 43 coupled

o



The ‘controller 40 is itself coupled to a mcro 5 processor interface 50,
Via a data highway 51 and via further data hi ghways 53 and 54 to the two
digital processors 33 and 23 respectively._ Bhe digital processors 23 and 33
are thensel ves interconnected by neans of a further data highway 55. 10
Slnce‘the transmt and receive paths of the digital signal processor

essential l'y pebf eh& gsav:essozfsumt a9 3tah,e 0RETa | et |3becéb§>§£éab€3 tﬂe
detail with r& rence onl ove

directign. The 4 a
G oLl i gnuiath BonpReaEibn A0S SR ing | S A and i aea Focths
and are recei PeM éntesfpee5|eé amels 38f. the termnals 20, after haV|ng been

dth h d : t t t
passed t hroug eci gRbi Qantrlotﬂrer%l Q%O(L':Lhanne £ \@Bﬁht%la%gur rpfcfj arate

on each of the eight subscriber ne nega ertz
sanpl ed data PEPEeseproirbierfage 50, V#él@l@a&amhxﬂhwaxnﬁlnﬁndFﬂtaes t hese

ei ght Channe'ﬁu?ﬂhéradﬁtaghﬁgh%&%e%'i And SharReltne 1 Aigda rate of
512KHz (e. g ht tine The d|%|tal rocessor__23 erforns In the

transmt d|ré8¥88ﬁs§°F5rPSeP e CPNEEFBR i*ch Thee 3l preressors
frequency i.e23tanddasaaret Ehemseahesgé.chtfetmmﬁhaﬂéﬂ Gwdéhis ol 4l so

per forns CCIT ?@HgEﬁFgﬁg'ﬂgahPQX1?g receive dlrectlon t he processor 33

performs. a sim together with interpolation, and the
two di gi +@l process§%§°§2t§ﬁdtZQn§@ﬁttégétN@Peuw§ pedhgaiaf Hhehvwiigidsmk o 30

per f orm {wo- ué{gna ﬁlaasessrnugaahe&aqw pebirodnd doiietdd & fancd Afkhs the
cancel | ati on) he |ta#& £§c§ssor provi des .a nmyltipl exe fourteen It
t

out put si gnal °Br3H eﬁﬁF(’;Hefis ipcdetgid, wikh FEGHANCS i PHY to
circuit 24, vthehtpanénitsdipedtdon35 MJ | aw data conpression, to reduce

T o bt AT R0 B UL s BB KBl PSR
24, are ¥®d t®lghe oW velbagecanalog circuits 12 and are received at
- respective ones of the terminals 20, after having been
passed through decimation filters (not shown), which change
the data rate on each of the eight subscriber line channels,
. from the four megahertz sampled data rate, to 64KHz. The
20 multiplexer 21 then multiplexes these eight channels onto a
'single thirteen bit channel 22, at a data rate of 512KHz
(e.g. eight times 64KHz).
The dlgltal processor 23 performs in the transmit
direction a further decimation, in which the sampling
25 frequency i.e. the data'rate, is changed from 512KHz to
LJ o 64KHz and also performs CCITT band limiting. In the receive
direction the processor 33 performs a similar CCITT band
limiting together with interpolation, and the two digital
processors 22 and 23 act together via the data highway 55 to
30 . perform two-wire impedance simulation and hybrid balance
(i.e. echo cancellation). | |
The dlgital processor 23 prov1des a multlplexed
fourteen bit output signal at 64KHz data rate which is fed
to the data compression circult 24, whlch performs an A or
35 MU law data compression, to reduce the number of bits from
fourteen to eight. The 64KHz eight bit compressed
multiplexed signals, provided at the output of the data
compression circuit 24, are fed to the PCM interface 25,



-6- which is operative to denultiplex the eight channels, into eight
two-way serial data I'i nes, each having a_d%ta rate of 8KHz. These eight
serial data lines formthe data highway 26, 't he eight channels of which are
then further multiplexed 5 onto the PCM hi ghway 50, by nmeans of the Irne

card" cont rolv}rﬁc&ﬁgfoﬁeﬁa&wa ﬁbnaeﬁaitangww él‘?jhﬁ hﬂna&kﬂél'st ift s
control |l ed g%*the controll er éﬁgﬂn&ltr pl exer 21 a t enul ti Iexer
1
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Chtor faces ZbnthecolafiP hhfiels, pE Milch prd tRai ol e it oxeq,
Basi cal |¥ t Rt riche| PG h@gbﬂﬁﬁr POesby means @(fdé:hﬁ lJRG\/lCaJﬂ)r cally in

the form of ébﬂ%fgﬂf@fﬁ@heofogig array (PLA), which is programmed with the
filter algorithns for the proceSsors,23 and 33, which algorithns correspond

to the types of té?ﬁ%%%ﬂea fn8eanPRAing; £RY: QMQ$49H1§ﬂkﬁuﬂ°Eﬁ¥R%%%%r Ys
to be used. the donteslbégosd} htheamaltdplestezO 21 ratna e N EBShs 1&3e1yl a

t he data hi 54 whi | S r t he dat

53. The m crg'.hp’r %Jslg%rc?ﬁ%’é?;%g ggg %ﬁ ﬁgtﬁ’g‘oﬁg‘l o‘%l‘f'e attﬁﬁﬂo r 40
viat helQiat &he ghigpital, pabteasomcﬁapaode§§oberlmmmneﬂ:mairlemdrm | Eives
initial fﬁ%% 2 f e C fléﬁﬁaﬁf% t

controller 40 nﬁ%ugﬁn& thd %?géeg gih%%&&rngﬁh |gﬁ¢] %é%}%i
processor ofand gift e'??gﬁﬁkﬁﬁ BétBrBUFdBGMa§n$e§¢ﬁ§ﬁ§|%ﬁ 3Ry QT t
chip, it lSdﬁhﬁ&dlﬁé&ﬂﬁi£|EhéOOGuphd HheoﬁlﬁheaEGWﬁﬁﬁﬂldﬁﬁmeSSOF using
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15 ROM, typically in the form of a programmable logic array
' (PLA),fwhich is programmed with the filter algorithms for

the processors 23 and 33, which algorithms correspohd to the
types of telephone lines with which the digital signal
processor is to be used. The filter algorithms are loaded

20 into the processor 23 via the data highway 54 whilst the
processor 33 is fed over the data highway 53.

The microprocessor interface 50, which is coupled to
the controller 40 via the data hlghway 51, allows
microprocessor intervention and allows initial downloading

25 of the various filter coefficients into the controller 40.

Although, in a preferred embodiment, the digital |
signal prccessor of figure 2, would be provided as a single o
integrated circuit chip, it is equally possible to build the
digital signal processor using commercially available

30 circuits. For example the digital processors 23 and 33,
together with the cohtroller 40, could be provided by two or
more TE320 integrated circuits, the number required
depending upon the number of subscriber line channels,
amongst which the dlgltal 51gnal processor is time shared.

35 By utllis1ng the TE320 integrated circuits the
microprocessor interface 50 could be dispenséd with as a’
separate item, as it is already included on board these
chips. '



nore TE320 integrated circui.ts, the nunber required dependi ng. upon the
‘nunber of subscriber |ine channels, anobngst which the digital signal
processor is-'time shared. 35 By utilising--he TE320 integrated circuits

t he nicroprocessor interface 50 could be dispensed with as a separate item
as itls already i ncl uded on board these chips. - 7 - The data
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particularly THhe casé si'nce the processor is -an en i QI cPrcurt
whi ch nded oﬁlycgﬂﬁﬁe ﬁ#ﬁpebe@§MMQNqaﬁsﬁkaiQnﬂﬂw Yﬁi%ﬁﬁsébsp@héé for the
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operating a

|nes eed "of a digital naI rocessor capabl e of
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departing frgM,cessor to handle the necessary signal processing

15 functions for eight lines in a multiplexed system, the
digital hardware is much reduced. This is particularly the
case since the processor is an entirely digital circuit
which need only store filter coefficients and other
parameters once for the plurality of channels. However this

20 single processor must be capable of operating at eight times
the speed of a digital signal processor capable of
processing the signals for only a single subscriber line.

The invention has been described by way of example
only, and modification may be made without departing from

25 the scope of the invention. For example, although specific

i,j commercially available integrated circuits have been
mentioned as suitable for constructing the described circuit
arrangement, these particular circuits could equally well be
replaced by any other known commercially available

30 equivalents. Also, if desired, the digital signal processor
13 could be provided as a single custom designed integrated
circuit, as could the high voltage circuits 11 and the low
voltage circuits 12. These latter two may be implemented
either as individual integrated circuits, or as a single

35 combined integrated circuit.



25 the scope of the invention. For exanple, although specific
commercially available integrated circuits have been nentioned as suitable
for constructing the described circuit. arrafgenent, these particular _
circyits could equally well be replaced by any ot her known connerciaIJy
avai fabl e 30 equivalents. Also, if des |taI nal proce

13 coul d be provi deﬁ’ a%r}‘eol %?%‘@*gl’éuﬂ‘%ﬂ? gﬁﬁeaiﬁﬁf: gr 5&@&‘531 r‘ﬁf?"tes ol
coul d the hi g3 taid ageridesctibdd asdbebagl timeoshagedc betuicen b’&i.gh'Ehese

latter two ”%‘ rggle? dcl?é{nt?%isasthgg Khﬂﬂ?k: f)%te spec%tq' cr {£Y or

as a single 1 e e i a clrcu iC exa e t he
digital si gn@lxqmpi@ems arsl rmybbeneu'eben pereasrhiess depensting mpsut Waen

ei ght . subscrddig Iddisasiepeg! ¢ £hbSangregi eigﬁaqnspeesg&nlm exenpl ary

and may be either nore or |ess dependi ng upon t capability of. the
digital signal processor 137 10 15 20 253035 = - 9 - Cains 5 1. A
subscriber line card arrangenent conprising a plurality of analog circuit
means each for coupling to a respective subscriber line and including a -
relatively high voltage portion for interfacing the subscriber Iine and a
relatively | ow voltage portion for perform ng predeterm ned
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10.anarog functions including over-sanpled anal og-to-digital and
di gi tal -t o-anal og conversion and a digital signal processor tinme shared

between the plurality of analog circuit neans f or—processimgdigitar
signals for the plurality of subscriber 19 mes sai udi ng
contqu,I4 ng at least the 15 frequency format of tlmmﬂl& im MBL

t Wo- Wi i |npedance sinmul ati on and hybrld bal ance! ngenent
of claim1l wherein the digital slgnal sor is tine shared bet ween

ei ght subscriber lines. 20 3. The subscriber |ine card arrangenent of

claim nprrsrn | V] upled to the
pl ural ty C)f anal ggggﬁln E%J:‘géﬁggﬁ-? %,_l% Wﬁ%ﬂ% %%I%?Ggl ng the

di gital spinxupdigyoeifdesadypga iedrawide Mesns |damy far ep@mo@,mgomp@t t he

di gi t al sreaabcre&%eswsc&qmw 3l ie %u{d rﬁiclqiﬁﬂgala HOCHEEPE1PaNIGH 2

50711 ot UPRERGE BREEAORhEoso AR A AR Fie HUBREF SRS e 58 AT Suéchia' ‘
gg{lgel | at F&maeliv'etly d.b;@l Nﬁiltﬂgquidrtl;]imelﬁctﬁﬂ ﬁéﬁt:tﬂﬂfnqﬂ@te@éumgnﬁaanlsr S
i g 1 4P pRBRI0ES FERE T ond Aichdihd Whke UMY, ' ha g o Rl afhal fnt [
modi fi es d&gi&aﬂatg-amahgg|qonxansmnnuandmardxginaikﬁxgnn eprogessor

conpr essi ganal Q&Ek&ﬁ”be%wféénsttﬂ \I:aacﬁ'lﬁ} &gl dénéf!?é(d %%hiﬁ'pﬂéaﬁguﬁbﬁd to

the output o conpressrn clrcult, an d%é E g
digital dRFQCEAshOM Adgital %*é&cmdnm AbSEF ﬁav. ng
mul ti pl e 1HpeESskid processing including controlling at least the

{H/ 15 frequency format of the digital signals, two-wire impedance
simulation and hybrid balance.

2. The arrangement of claim 1 wherein the digital signal

processor is time shared between eight subscriber lines.

3. The subscriber line card arrangement of claim 1

comprising '

multiplexing means having multiple inputs coupled to
the plurality of analog circuit means and an output, for
25 multiplexing the digital signals provided by the subscriber
lines to a single output;
the digital signal processor comprising
N a first digital procéssor having an input coupled to
the output of the multiplexing means, and an output, said

30 first digital processor performing bandlimiting, decimation
and echo cancellation on the digital signals received from the
multiplexing means:;

a data compressing circuit having an input coupled to
the output of the first digital processor, and an output,

35 wherein said data compressing circuit modifies the data's
format in accordance with a predetermined data compression
algorithm;

a first interface circuit having an input coupled to
the output of the data compressing circuit, and an output for
providing digital data in PCM format;



receiving digital. data froman external communication [TnK Tn

format, and an output, said second interface ci ta formt
of the received digital data; a data expansion Jmm“mulﬂ la! ﬂ |nput
coupled to the output of the second interface cirtcuit, tan

wherein said data expansion circuit nodifiés the data's format 10 |n

accordance with aapsedendr inkenfageacixpuiti bavingomhiiple damms cﬁQ}ﬁt
pr ocessorré@ywﬂngfmdi ﬂﬁalceaaheérbﬁ aheeﬁuéﬂﬁalof:oﬁﬁanqaa%i@quwnin

CIrCUI an ouf puf, .said i.t al ces erformn
bandl | fﬁg *TRatnorhd; 3R ﬁﬁ PE' hosegﬂcﬁﬁf’gf‘a ngﬁrtf%?edl l'l"dﬁ%l gnal s* 15
recei ved m;difyeingodaﬁal ﬁbm&acefctheureeedivadl dn.glieau.ngalmans haV| ng an

nput coupl ed 10, L heagl Dthafliblico30aRd Hagihg aB' BRROLAA JBIEd Pl e

out puts for providing nm ata s |pIe
digital déhe outpar soﬁrbbedﬁﬁgouét interfage 9#§§Eﬂ-§r- nmRdd am@llﬁpll‘#\e

pluralit m&&réisb%ﬁ&eaata néﬁpaﬂﬁQoﬁoﬁiféhlﬂ’eﬁaaiEQéél efel aatﬁae- g Ifééma?md
atalnter aCe, rCUItS

Lo LD mith ( HFRRTREAGR VR PRRASERENI AN ARES FSPARBION £ ISHAHORA ng

and data expan5| o# secondt d;.gﬁ.talcpnbcestsonghahénQSanod:mwt:a.toupled to :

di gi tal .qaj@ 6@?&%%# {13' #thngkﬁ ﬁQESﬁSBS_rCﬁ%t an{ihaﬁu? nce’ to and s

card arrangenen erein descr
shown i n segongd a@j.gjggalgprggessor performing bandlimiting,

interpolation and echo cancellation on the digital signals
15 received by the second interface circuit; o
demultiplexing means having an input coupled to the \,}
output of the second digital processor and multiple outputs
for providing multiple digital data signals, each of the
multiple digital daﬁalsignals proViding data to a
20 predetermined one of the'plurality of subscriber lines; and
control means coupled to the first and second digital
processors, to the firet and second data interface circuits,
to the multiplexing and demult1p1ex1ng means and to the data
compressing and data expansion 01rcu1ts, for controlling the
25 communication of digital data in the digital signal processor.

4'-

4. A subscriber line card arrangement substantially as |
herein described with reference to and as shown in the L_\J-
drawings.
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