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PCT/ 1 B97/ 01624 ' | SDN TERM NAL ADAPTER USI NG DI G TAL SI GNAL

PROCESSOR Field of the I '
The pres®®9%2328nti on rel ates to communi cati ons devi ces, aﬁ%ﬁﬁ#@&“

particularly relates to ternm nal adapters usable with the [ ntegrated
services digital net wor k, or | SDN. 5
Backgr ound of t hdSPMN/ERRMINAL ADAPTER USING DIGT AL SIGNAL HW?SSQ& t he

advant ages of the integrated serwlz_; d# |t'al net wor k have becone
wel | -known. Anong ot her things, thé—@a%-r—&%@ﬁ—-@%%%d of t he
communi cations |ifke skt 'm@éntio‘i‘\e rél $és' td/ domnrmihichtiBAs AVIces)! &fd FRgtedat a

comuni cati ons simultaneously, have offered substantial advantages to the

1 0 consuner particularly relates tbotethiras adaiioté asable odth tha itgrated [seadegs digitals
required. A nunber of manuf acturers currently offer such devices, but
al| such devinetwofky &fdfPN.end t o be substantially nore expensive than

anal og nod . ‘Part of the expepgse CI at th a typical |SDN
term nal adapter involves the u Shqroyng 4F E%VH15 hi gh performance

general’ purpose NMygRRAL RIS Mw YeaFe theadVhrtBgsy B?fhe' nﬁﬂéqiated serﬁéé@&:?ﬂhl to

the m croprocessor to maintain feature corrpatl bility wt digita
net wor k. network have bgq@nwtrvep-lknowrart\rrtoagmthalt thiregsp tles mcsea;éud/\speernl of -
Figure 1, and includes a.. eneral purpose m croprocessor such as a

Motor ol a 68302e CRRMnications ks 38 S0 A0H9 01 ¥ 95 B wog:epm# drta y
of exter nal Pﬁﬁgtﬁﬁé sﬁﬁﬁaﬁ%m Cpam(é@%s Ja%uaﬁwga e do tr%“

V. 110 conpat IGDI I 0yic Tor g

channel s, 1(§iQiUnlsﬁhﬁd at 18, 20 and 22. The CODEC | ogi c 12 and DTMF
transceiver logic 14 in turn comunicate with a subscri ber | oop
interface 24, so {lleagcgass ISP emvma,s cotermninal adapign is regrireds i Armmber of5
t el ephone set

PO s TR RS G A 3 oty
V. 110 logic 3 snwkebRlishy Rdre e%e%&v%OmSHné Dl\ﬁ Mbliéms! apgar sk the expeﬂs%DN

i nterface logic 32, which connects to the IS networ k provi ded by t
t el ephone comsaogiated \8ith a typical {SDINIterhimabpgapter invedvashthe e of Iacrglad:lvety

bot h conplicated and expensi ve. In addition, in the event
of any chalRdigh PEEormanse agnelali RUPORR IBiETeRrPCeRsArc togather with gther legisy

because the %%f rﬁQl ffosthé%é?o%@é%&&h%ﬁ@%éﬂ%ﬁﬁ%@?@fore {IQﬂEfW{heﬁ%gftgl

little flexib ere has Beeh nee

desi gn of ISQNuNon< terntnal adapter whi ch m nim zes costs while offering
both full functlonallty and the 5 flexibility to incorporate new

f eat ures. A typicat prigp aah terminalk adgpser sashown FPFigure 05 angioinclides @ bes
an | SDN adapter

AR R I Y T
l'ocal bus Z‘G’Wn%t\hﬁircaté@bﬁﬁemry%ﬂﬁ dplfaltySof external logic devices such as
CODEC logic 12, DTMF RX logic 14, V.110 compatibility logic 16, and HDLC *
logic for the D and dual B channels, identified at 18, 20 and 22. The CODEC
logic 12 and DTMF transceiver logic 14 in turn communicate with a subécriber
loop interface 24, so that the system may commtmicate with conventional
25 telephone sets, sometimes referred to herein as POTS1 and POTS2, or “plain old
telephone set,” and identified at 26 and 28.
| The V.110 logic 16 and HDLC logic 18-22 communicate with standard
ISDN interface logic 32, which connects to the ISDN networt< provided by the
telephone company.

30 It will be appreciated that this logic is both complicated and expensive.
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buffers, a central processing unit, and A/D-D/A converters. The various _
conponents 10 of the | SDN adapter cooperate to provide data handling steps
for receiving . information froma source of |ISDN information and
suppl yi ngovek®rsed data to the host system Sim|ar PETIBENEE pat ent
application DE-A-4,414,554 conprises a systemincluding a digital
si gnal processor and a CPU which cooperate to provide ‘digital signal
processing in a manner simlar to that described in European application 15
EP- A- 0, 659, 007 addititpe am the v EsBdi oy ERadgdin3fedtd2s, & uypiear pdessarideviceds
simlar system ' ) Summary of the
| nvention  2®bsoleted becapag ithe idesigraisdsyhstantialydharstvearedasedt and therefareon
are set out in.,he,. ceconpanying. in endent, and dependent clains..

tof s iy dprberading FerE Pab P RBIS SEER Srifsddopp rien
| ndependent, clg IFDRS eRIRAPGUESRr Aflich" minimizP BIFANANS Afdg 340 fufiose
explicitly set out I1n the clalns. An ‘enbodi nent of t’he
invention overfgasESnalRyandfthe Trexibilty 1t inoopodhtet ey feawres5 art by
providing a remarkably sinplified, |ower cost, solution which inplenents
many of the current |1 SDN term nal adapter functions in firmvare. The

firmvare inpl enentation, in gdditi onf-t qfferi.nrg a significant

har dwar e .cost savi ngs, al so provi m&—m future upgrades.
In particular, an enbodi nent of a term nal.adapter according to the -
“invention 30 provides a | ow cost, special purpose digital signal
processor, CODEC | Gdiecpresent inverdimmbovertomeswnary af thebBmitatiens bbdipe prior art
interface, and a standard | SDN i nterface. An enbodi nent of the

i nvention el® Mh&fRYdingea gemarkably sipelifiedsileVspcassaqiytion whigh implerpents,
art, as well ) Ok [ n i Qr
art afiP 3 ¥ oy ST Telrinel el B Mk "TRE Frbi®! o
can provi de f Uirdpldtheritatiow|in additiodAnd d#feriRg « SigRifitland pefdddrarencost savings, also TO
achieve functionality with such a design, each of the functions perforned
by pri or RIPvidesritexihility; for fetureupstedes. fi r mivar e operating on the DSP.
The operation of t 5 ...systemis basically pi i ne a. continuous

[ oop. "wher et he. parti BP0k SBRel SBapterPof St g PubBibh ey
est abl i shedt§ Nedn@siRe8 ELloMRcb &€ spasil Fdrp%teaﬁéim%igna; pré¢siebAl €JDEL Baidin
cycl e. ‘At a high level, the operation of the systemstarts with
a power - up i nic¢arabination with a subsaribert lhep intdviacecand @ stapdand ISPNintetface.SDN

interface, followed.by a polling of the 10 Ci nter;\ace, and finally
fol | owed by executi B oPreReFouMBERERR ( Jnaratares HEWRAES . the  SepRE RUEBRSE of
these three maprobibaebidt ot ﬁ{eepr'i:ﬁi'nﬁﬂo%s g\%‘ﬂf’an? Ho3F ¥f ftﬁ’é‘ﬁ&hﬁ@ﬁbili?@haf’dw?lﬁf

whi ch need be executed during every cy a present
preferred enbociquiret, int fich pebr acthdelites. netytheesarhe Iirhé, thee ptdsent dnwvention
priority only one of the avail able tasks is perforned per cycle.

t hat
Because theZ‘Puﬁfet’%(?ﬁsfuﬁr%cbﬂl‘ﬂ%ﬁﬁ’éom/ﬁzf?hmF gpefations 3| so possible to
|1 f f ut i Ll j f
Tl L1 edi a 1 eat ur esTS SRS Hiionblif) i, Huch W SSHEH, S6bdlf o s HUISHE 21

easi |y provi degerfciniedebyipRsr, artthBidWatk Rpériérmed in firfivedret disdratifg ofCie DSAL
wi || beconme obsol ete rapidl K : o These and other details of the
present i nvent Thmoperptipe afdhe systeppisbasically pipelined as a qonginuols dewmgwhere

e et oS R natfe i AR RS By o Be e Bt afeSetbBilehbd R Feshnce to "

THE FI GURESyg the sampled data tVpd : LRy art design for an | SDN
term nal ad%%ttere.sa P ata typ géﬁ%u??%@ﬁ%‘l‘xﬁ%% schematic block formthe

| ogi ¢ of an enbodi rktta bfghateveRDithel Dperatiofr 6 fied sgsepi Staks GO ) @oineridpe

present invention. Figure 3 shows in flow diagram form an

overall view oi’nitiﬂilﬁi&\siang tpgm fagvarces to a polling of the ISDN interface, followed by
a polling of the CODEC interface, and finally followed by execution of a low
priority task scheduler. Within each of these three major functions are numerous

30 subsidiary functions, not all of which need be executed during every cycle. In
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accordance with an enbodi nent of the present invention.

Hgure 4 shows in-flow diagramformthe execution of the D HDLC transm t
operation of -an enbodi ment of the present invention. 20 Figure 5
shows i nwo sse3dzégr am f orm t he execution of the D HDLC r ecBF¥EBI7/01624 :
operation of an enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 ' Referring first to
Figure 1, a prior art term'nal adapter for use with | SDN services is
shown. This adater IS i.n-det |I und

above. resentl é’f "ﬂ) {m?'ﬁ WE sfnggﬁ? FF'% ggﬁﬁm q[VS'@"Yn

accordance w tdyddig that only @ﬁ@seme bONRBId BikKsSs Pepiimied &lrcwénéil agram
form A digital signal processor, or

3 . WD 98/ 231Because the functions are performed in firmware, it is also possible to
PCT/ | BO7/ 01624 DSP 200, is shown comuni cat i n%ébl di rectl onal l'y
with a conventdls fasofytare expang@g Sghaas | soNmrieBentation o6 a’FHEWéEEE

205, int

20 ouss SETRURBGRAA" i pogrion GBRYIERIor" e SRRV reiF Basi
at 220A-B.  Therolidle toithE %%Ela‘?ﬁn%%ggﬁl'tﬁ'e F&¥K that the eﬁuf#ﬁﬁ@ﬁ%ﬂhiﬂ @e@énﬁvﬁfsoﬁte
channel 225 with the provider of services, typical

t el ephone conprapidly. . Referri ng next to Figure 3 t he sequence in
whi ch the various f_lUI’lCtI ons stem are erf%ﬁrred may be

better appreci at ed. 'T‘??e;ﬁ'}dt‘?tgﬁ'l detailg erﬂ}?r‘UE invention pay sbeé’ierﬁgi?cﬁﬁd
with a power-u (o) \Y o ng
three high | ertha i%“%‘gitgh &l?ta%pdﬁmn@;%ﬂa@gﬁ?u nklgn o'l‘ e e'é(elﬁomngﬁgﬁ

t asks. The hQowithathet stophpHryilieFigaess.t 0 be a pi peI | ned oper ating system
The first high-level task in the loop 310 is the I SDN Interface, indicated
at : 320. Following the ISDN Interface task 320 is the CODEC Interface
task 340, finally followed by th qy{lgg{i%i ty Task Schedul er 360. In
an exenpl ary 15 enbodi nent, each of vel tasks 320 - 360 is
subdivided into a plurality of sub-tasks. These sub-tasks are .
sel f-sustaining, and allow t he operating systemto work directly with
them so that the DSHgQG01shoveoapriet artad;asigmyor an ISDNttas‘h'maaadgmsi bl e i n

real -tine. will he di ssed.in greate i naf
of “these. subt asks FRyrSBShvARin BETOTENG Pldsly A, e B oh e SQN el
20 each nenu o;da?{P,l, Bﬁfﬁéﬁréstéﬁtmltﬁh' on of a particular sub-task can

a

execute a to the next higher |evel task, which can in turn
execute a | ower-| eviigusll® akéws in flowwdiagearh forftuiani ogeralinviganmehtprbtessing
still higher levels in the protocol. In this manner substanti al
- per f or mance beneffemecarreagenrﬁéace with the present iryengap- t asks per f or med

W thin the high | evlgguresq\lsk‘\ Wsr ?IovJ %?agrgl%oform the execution of the D HDLC

20 transmit operation of the present invention.

Figure 5 shows in flow diagram form the execution of the D HDLC receive

operation of the present invention.

" DETAILED DESCRIPTION OF THE INVENTION
25 |
Referring first to Figure 1, a prior art terminal adapter for use with {ISDN
services is shown. This adapter is discussed in detail in the Background portion,
above. ’
Referring next to Figure 2, a terminal adapter 150 in accordance with the

30 present invention.is shown in block diagram form. A digital signal processor, or

- This Sheet Has Been Re; 3
[ ||”i|| o TS SHEET W e
- SUBSTITUTE SHEET (RULE 26) REPLACED




25 i.ncl ude the physical |ayer 322, D channel HDLC data transmt and receive
324, Bl channel HDLC data transmt and receive 326, B2 channel HDLC -
data transmt and receive 328, and V.1 10 rate adaptation 330.
Dependi ngyen/dsns dat a type : i nvol ved in each cycl e, RGEBITDERA4 al | of
t he above tasks may be executed during t hat | oop. 30 The
sub-tasks performed during the high | evel CODEC task 340 include-

4 WD 98/ 23126

PCT/ 1 B97/ 01624 various functions to permt, the use

convent i onal %ﬁ%l@?& e FRPWAROBUBIcaHAg b"'”“"%ﬂ‘&éﬂ’fﬁ érFéH“WB'f'E‘éa' CODEC

communi cat i-o ER'léﬁ%\ﬁﬁ%Wé?lacﬁd OBk ?d‘l?écr hetGrrI Yommunicated With

partlcul ar ap ? |on (0] érm nal er o resent | nventl I on,

~the . %Eﬁzérm&fai 8GBsctMer Wéﬂ_psxr&@ﬁﬁ@&@wnsmﬁaﬂfbr@wﬁay amketd poTsIed.
However, 5 where such voice/tel ephone communi cation is desired, the

sub-t asks of aftk POTS2, indiceEd tatsikR2D26Bi nclThee I$ONSIinteviacec R 1942in ROME2

Cub- (gbks cb eqEPYEioRFes ove 91%'2%19%?‘%5”"@5% “Hlavids (9f BN v s Repigay
necessarily p gég&ﬂeg rt I cul ar ' | oop. 10 - - Finally, the
LowPrlorlty 60|ncludes a plurality of Iow | evel

tasks. In an exeMaéynnngdtwmhre anthelsdquiacd rewhidhr thaskesiod FunctdHe of
.and 342 - 348, only one of these |low | evel subtasks is executed during a

single thecsystem are performed may ke hegtes @pprasiateds| i patft\@llgwheamsess ,

Cpernt on of Gshine ¥t 5ten 905 w2 Foferrim iy dlizBtioh “and Yot adehics3its s 10p”
connect i onqyi fSlFOtHH%irfd){Hr@WH’t?w RXRIMPAsks, LAKEBF WhiSR TN RELO PuMib@ sub-level

Fi gure 4. other term nal adapters, the term nal
adapt er of t hmsps.eddwetioop can therefere be)aeerst@bﬂrﬁeptpcdned]ppagﬂm’gm/ster@hannel

be. “hon tha Pa | e GoE PHEval sesh ndhe domoa 56 The SN Beeed. ibiad 3
bl ock of D Chg elFog%ﬁgdﬁ%G\SﬁRplnttQﬁL@tésﬁl%g&fhece Interf ce taskoB4H 2!

office ISDN S term nal adapter I denti |est need to

execute the Iﬁﬁmlﬂ levflateaytﬂﬂi(LBQDPnGhm/\ﬂ'aek &ﬂﬁﬂuKHBSBSG'.helnealeoaﬁerNMaw |
then junp to the D HDLC task, shown at 410. Further, execution will then

j unp 285¢ @nao@m@tma&hwfstbsﬂwmlevq'rtaﬁssmo D 368 ie syadixided gt a Plsrality

415, at the d st

Still further%% —ta numesal SO teigxge%u%egﬂs%gg @d t%/ 'ﬁe Hﬁ_epgaa{tmg
including tr agwm\ttb Womftﬁrebﬂpeﬁftm ansmisd thaPahé ©SP £00 canfddifiplete as Pvny) .
as shown at 420, foll owed bytransmttlngtheflrst byte of data of
the HDLC fr antasks as possiBle is eaktima. As5vill becfiscussed in lgseates detail herpinaiftes,

one byte at a tch of thege sub-tasks may also include one or more further sub-tasks. \glthm

20 each menu of sub-tasks, the completion of a particular sub-task can execute a
call to the next higher level task, which can in turn execute a lower-level subtask -
without requiring management from still higher' levels in the protocol. In this
manner substantial performance benefits are gained.

The sub-tasks performed within the high level ISDN Interface task 320

25 "include the physical lJayer 322, D channel HDLC data transmit and receive 324,
B1 channel HDLC data transmit and receive 326, B2 channel HDLC data transmit
and receive 328, and V.1 10 rate adaptation 330. Depending on the data type
involved in each cycle, less than all of the above tasks may bé éxecuted during
that loop.

30 The sub-tasks performed during the high level CODEC task 340 include

4
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PCT/ 1 B97/ 01624 - remai ning bytes of the message, as indicated at
430. To receive D HOLC data requires a sim|ar operation, as
shown i nwiei 9231265, The subtasks include hunting forP%m%PE%atter n,
shown at step 450, followed by receiving the first byte of the HDLC
frame at step 455, and further foll owed 5 by receiving the remaining
bytes of the HDLC franme, one byte at a tine. The instruction

i erar chy of VA0S $3RRIords eB HAE S uEl P bV andidif fisphone sdth ang

endeavors to maxim ze 0 era I ons can orne
general , the tbaRsHtionaNGoits QHHnﬁ\&Kcéﬂbn%s’Nkachd?ﬁmﬁ]ﬁmﬂtﬁd ;bmo&heqm:eawﬁdr

| evel subt ask possi ble, so the upper |evel subtasks w Il know which
lower 1evel the@arieanspolicatids afdthederninal edaptseafibe presentrinyentiowethe -

o o BB PSR SR BB Sl
per form ng t?%vi?@% ﬂ% lcgy’tel:egﬁﬂﬁgadt}mr{i‘lgﬁ\{:%tlonI\? d%@ the I_sub 4a§¥§|of ‘ch|eI

subtask "tran ern ur e

execute its ORﬁDBECths&nQ-ﬂ)hiﬂald&le' PO'TISf1OWBIéé)e342P€FfOT92’€(bo%'ébt3iﬁ4< P@Tﬁﬁ)l—c'
to 1 5 execute anot her subtask, "transmt the first byte of data," or

step 425. The (DTMF) 346 amhPOTS {1 MFas368425°~wWithtﬁlensub’rt@rkm @h@hGDIMC
subtask to initia Jéug gy E equent sub-task and B

manner, effi m'@?ﬁf&ﬁ% Qeppt plhoTtoese tasks %.W&Fﬂ%’&vﬁa u'Bh?Jﬁf"nf%‘lar

| ncreased It will be appreciated by these skilled in the
art that an en%od'l ment of the 20 invention provides a | ow cost, high
reliabilityl0 high [pFédliy, taedtewsBtiatityolagioSphedtildi 880 includes a @bhaitte ofilovl
connections. At the sane tine, an enbodi nent of the present invention

mai nt ai ns subdev RS- f Inesn Bxemplary emkadiment. Ang wnliksithe suh-tasks 3441~ 330
eAhancenent . and 342 - 348, only!dhE! ANk loby A% ?Fédé’c%gk%;spéféqiftﬁ yRRBLLAGA!

of the invent |35'd a

various alternartives 0S€'S evart
wi |l recogni zgycgd.ven the teachings 25 herein, that nunerous
alternatives and equi val ents exi st which do not depart fromt he

invention. It is tHerrdted@dreyicusitethe hub- tﬁks Clwelhﬁﬂcﬁbqutmmé flﬂi‘fhﬂt ‘eehst;

'2) Pe f or ego:a de el h{)yyo sub\-’\tgslgsh Secrolpleorea ion &F gu:l'(\:uslu taseic may Mbe l%é/tter

WHAT IS CLAI M-:JB kediated in connection with %he folloﬁnﬁéaéf%rﬂﬁlle e @ c tidrPWith
i nt erconnection betvveen a source of i nf or mati on (225) and a host

system conpri Higure 4. 5 an | SDN i nterface (210) connectabl e
to the squrce of the | SDN nf or

: d .
digital signal pro %Fh ©308) t?ﬂﬂﬂ%’c?&i’ltﬂn?'ttﬁg ’TW?' Rdapte af 1the present
recei ving infqpaldan Ll Bﬂhé&gd TSGR the DI et O aRY ?ﬂﬂ of WBRY harat

to the host syst aracterlse t the dig I tal

si gnal proczsser examplensf Pentiupe® ¢ BastdoRt dwnen the PC hmsmwre Iotye oérmsaslkalapter
I ncl udi ng a hl‘gﬁ%l evel ISDN interface task (320) and a plurality of

| ower - | evel tangnig g Rlogk ok P-Ghanspl ERLE AAdta YOO Hgdelaphene SomRaRy f v

a next central office ISDN Switch 225, the terminal adapter 150 identifies the need to
execute the ISDN Interface task 320, shown at step 405. The execution will
then jump to the D HDLC task, shown at 410. Further, execution will then jump

25 to a subsidiary subtask “Transmit D HDLC data” indicated at 415, at the data
will be transmitted accordingly. | |

Still further subtasks must also be executed to transmit the HDLC data,

including transmitting the interframe idle pattern {as a flag or"a mark), as shown

at 420, followed by transmitting the first byte of data of the HDLC frame as

30 shown at 425. Thereafter the system transmits, one byte at a time, the

5
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| oner -1 evel subtask to be performed and being operable to terminate with a

"call to a next higher |evel task for causing execution of 'said next
| ower -1 evel subtask, and to .15 provide a low priority task schedul er.
2. Thwogspsizéal adapter of Claim 1 further including aRaxdBe7q18s6) for
provi di ng comruni cation to and froma conventional tel ephone, wherein the
hi er ar chy of tasks includes a high-level codec interface task (340).
20 3. The term nal adapter of daiml or daim2, wherein

at | east one | qhing bytes df tHEmedabESks iniitea dladd.0 perform HDLC

transmt and recelv A term nal adapter

(150) according t OTﬁaiemeZD Hmrc Heta reqaitasca signilar Bﬁeratzeubssshdmn ith Bigare 5.
i nterface (215 21 coupled to the codec. . A net hod
performed by & ensgbta&ks dngjude hyptingfenanidle apath‘émn ﬂmwra@&ﬁt%n 450, followesD)

lﬁétéﬂieéﬁﬁBPﬁi-t%rge“‘wﬁi‘t@% BfeBviet BBy e e 4bScs éﬁ?ﬂﬂa 2@%"5 t

(200), of:

) Opy receiving the remamuﬁ&'ﬂy‘té@oﬁ{hé ﬁB'NC' ﬁ"érﬁéf BRE b@l@égi
t erm nal adapt gr and pPerform ng DN task, the step 01? perfor m ng
the 1 SDN task i ncl Vide rtgtrpetiémhm—mghvtm Itlfd:)bl-esent mvenntndn-aiﬂwlso impbrtangr<inge of
tasks, which | SDN subtask identifies a next |SDN subtask to be
per for med andittendeaMatsete maximize the numberiaf apsratiqnsstbat gandre p%rfmn@ hirgher
| evel , for ugin e
7 genelca‘fi’1 tche 933&338”& ﬂpo?n %sl??z% Qasrk &{]:Ighg::ﬂn!é‘%ﬁ gi}%hF .efgl etvggk

schedul er to gyBGidkepdssitle) so the PP ielvil Eaﬁiésks will know which fower lelief
met hod of Claimb5, wherein the step of returning control to the 5 “ISDN

t ask i ncl ud@s suh@slsmde;wdfe exgauted bgcause tmeprm[bw@mﬁm task will usMetaask
initiate a net hod of

Oaims or o e WEEGH Y appiRa e bigeE fevBL1ask 9f the next réquired GBREBAD, SeK

i ncl udes tne step t
hi erarchy of tas ksp&v\ﬁ\e@ﬂég} sﬁﬁ@?gwg{éw?ﬁgéﬁéﬁeﬁﬁgeﬁf&réﬁ@nsthgé%{v%g

to the | SDN level ssibbdsksktravisncib imterfaéme :uiegimterhévet s'eauj42buannguret4|,r will
call s another | SDN subtask, at the | ower | evel.

The net hod of eYPCHLR 3 OppEation and then will igfRrPuthe wpRer leyl ssibtesks |*'§D'a~ BtDLC
subt ask” ecmt)'rﬁa another s¥btask ‘Wgﬁérﬁftnthé r}ﬁ'stsf)ﬁ% &fn gﬁf"?f tghe é}ﬂc&@e 'h%)N

subt ask i ncI ugé ormng a I'nterfrane
idle pattern’ tﬁnbhﬁaingaéuﬁth& I4Q\5ewul thepl inforim aie D HDLO stibtaBR t6dRitiacd the
the "D HDLC subt ask"” and which apprises the "D HDLC subtask"” to cal |
anot her | SDN spb%ﬁw subetasks gpd Bp enof Ingthis manner e skficienayh of lexgevtior e .

20 d of .Claim further including the steps of
returning Conmadntamed am&}-\"?h m;t:regﬁ% t the first byte of data"

subtask at the Iowl&rwfn%eépprram@a byRhEE: Skifled in theldtt a8k trﬁr&eww.h%woﬁ he
"D HDLC subtask” to call a subsequent | SDN subtask at | ower

| evel . 20 provides a loM cost, Tigh rebability, bighaperfasmance salutiongo @rowdmg SN her

I ncl uding pollin codec jnterface (205) of the term nal adapter and
Dot o oo' s CARa: gepnegtidec, At she same (“Bé‘?fmempﬁ@sﬂe'“tfﬁ'a%%“ (meptains

i ncl udi ng perfg 4 ﬁﬂ&:ﬂg b &*?n sCEHY Efh t£0 the
codec task, V\:hl cﬁaﬁsaat a hi gﬁélep ﬁé Ym}r tﬁﬁn turn carf emeannot her
codec 30 subt asldaving fully described Ihlprefer'Fée em?bdmﬁmen’t d¥ ehemirhiantioheasd N
t he step of retqrning control to the
various alternatives, those skilled in the art will recogmze, given the teachings
25. herein, that numerous alternatives and equivalents exist which do not depart
from the invention. It is therefore intended that the invention not be limited by

the foregoing description, but only by the appended claims.
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codec task includes the SWL by the codec subtask, the
codec task to ooaniti ayzﬂanot her bt ask.

8 ”Mﬂ f daimi1l, wherein the step of
perform wpss/zsazeec - sub lﬂ step of perf orpCviB®0tEdecC
subtask at a | ower | evel whi ch L metar control to the codec subtask,

which is at a higher level and which in turn calls 5 anot her codec

subtask at the lower |evel. - 13. The net hod of any one of
Clainms 10 to 12, wherein the step of polling the I SDN interface occurs
before the step of polling the codec interface.

9 WHAT IS CLAIMED IS:

1. A terminal adapter for interconnection between a source of {SDN
5 information and a host system comprising _
an ISDN interface connected the source of the 6f ISDN information,
and
-é digital signal processor connected to the ISDN interface and
configured to perform substantially all data handling steps for receiving
10 information from the source of ISDN information and supplying selected data to

a host system.

2. The terminal adapter of claim 1 further includiﬁg a codec for
providing communication to a'nd from a conventional telephone.
15 .
3. . The terminal adapter of claim 1 further including program'
instructions for causing the digital signal processor to performing HDLC transmit

and receive functions.
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