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« DE- 1" ACFf ETI ZI NG AND ALI GNI NG PACKETI ZED | NPUT DATA DETAI LED DESCRI PTI ON OF
THE | NVENWOBS/B7¢dl) Field of the Invention This invention petakesodess
apparatus and net hod for de-packetizing and aligning packetized input data.
10 (ii) Prior Art In dare retrieval or comunication systens. digital data
or digitized multinedia informati on which can be, potentially) |arge or
variable in size is normally packetized before storage or 15 transm ssion.
This process breaks the data into small er packets where

contains one or nore detectabl e synchronization patter nsﬁﬂm‘amw\mr d)
+necessary information about the packet.,;.and a payl oad of T
partution of the original data. The information about the pat‘R"é‘f may

consi st of a packet identification (ID), size of the payload contained in
“the current packet, ti APR§RATUS ANDIMETHBOD FOR DEPRACERTIZENGE i nf or mati on.
20 I n applications where re. g Tl tinle ces. of data, for
exanpl e shared data net m%ﬁuﬁw ) ’]’c‘}?ﬂ%g DATfor mati on for

| ocal dais storage device, each source of data is packetized and the

resul ting packets from all sogr ces_are interl eaved before transm ssion or

storage. The packet ID i P Fﬁ?Nt%Tﬁ&W@ of each packet.
25 Timng ipformation, which racy be in the formof time stanps |
references) is used for ordering of the packets or for synchroni mmmmm“
bet ween each (Hat aFisLipfctBe IgenticRansni ssi on or presentation. | nformat i @gooozs
related to both nmultinedia audio and video data is often very large in

isi ze, and 30 therefore data conpression techni ques such as MPEG vi deo and
audi o conpr eSS ORVERIRIFE S PPHES 91D giptngd for desparketizing 1and iignipg Backeizgr | v
appl i ed bef origypagketizati on. Packeazation this case may also follow the
net hod as s&ecifi ed by the MPEG Systens specifications. Wth respect to
data retrid¥ing operations, packets received froma conmuni cation system or
S read from I@?o! pPSibPhade are required to be de-packetizsd before

processi ng by tash respective data processor. The de-packetizarion process
i ncludes, first, detection of the sync-word) follow by verification of the
packet I1D) extracti f Lim cCsSsal. i e.i.nEO{ma.io. . nini ng
t he payl oad ?s(]i%zd%gg]ﬁng& $ial V{;&gaeniog%ﬁ%eﬂ%n geahﬁ%d%%grc% eRat Fon or °t 8}r§£§'3?r’oad
t 0 reconst r ucvhittheantet potenfially dergp acketabledd sue fsonomayllyopacpetized tefore seoraget ax
processor for _further L DI ocess] For .exa e the data processor for
VPEG conpr dSSSRrY S B Prperae Ban 8 SO relhicthed B8 SRR iR
furthernore, édei raordidetedmble dpachromization panghsioaliehtyed-wisd,ngecpssay riaforanion DSP
(Digital S gngbloutptﬁeoga%gest? zru)d'a payload of a smaller partition of the original data. The information

about the packet may consist of a packet identification (ID), size of the payload conmined in
the current packet, timing information, and any necessary side informadon.
20
In applications where there could be multple sources of data, for example shared data
network or multimedia audio/visual information for local data storage device, each source of
data is packetized and the resulting packets from all sources are interieaved before
transmission or storage. The packet ID is used to identify the data source of each packet.
25 Timing information, which may be in the form of time stamps or temporal references, is used
for ordering of the packsts or for synchronization between each data source for transmission

or presentation.

Information related to both multimedia audio and video data is often very large in size, and
30 therefore data compression techniques such as MPEG video and audio compression techniques



Figure 1 illustrates a block diagramof a prior art system Packetized data
‘is received via a 15 data input interface 101, where hand shaking with the
packeti zedWwinese3stiurce i s perforated, and al so) if necessarYpcr/sGe7/0005s
serial-to-parallel conversion is effected. The received packeti zed data is
processed by a De-packetize 103. In order to handle possiible jitters in -
overall transm ssion rate of the packetized data source and the processing
speed of the de-packrtizer, an Input FIFO (first-in-first-out nmenory) 102
is inserted in between the data input interface 101 and 20 the

de- packeti zer 103. The de-packetizer 103 can be a dedicated and fi xed
function hardware or a progranmmabl e procgssor performng the

de- packeti zation process, as described, to produce the de-packetized data.
The de-packetized data is placed into an I nput Buffer 104 before being read

by Dares Procggssiallapplied Do ré pagetiatibl) e PhikptitariBhif efis daded mia§ 08t BNGW R by
the nature and tyge of the dat al‘gd’gé ved, the processing bandwi dth of the

dat a processofc408 25 FReCitisd By ) E‘H%Fﬁcf‘g‘FP‘éﬂﬁ“reqw renents of other
processes outside the system For exanple, it may serve as a delay buffer
for synchroni zation of an audio data streanms to _an external video data
stream or a t HICEREC &1 AGEIEHNG PRATAUODS [Packeis repaived 1PnT epWHCAtaR ysle o0f

hi gh speed dataqBEAAESERE acéeé& Qneéaéi 211288 b&ofeHr@ PN cal N AkpdcliGe

i nput rate. WO 991 : 3776m°3 P ooék g0 c?ngcc lIQhﬁocck fjélg%gr am of
anot her pri or d&@tPraspssEEmIbe |dewvataﬁemu§n |prqce§tlp%ltl@e firsh dafegHon qighe swngorord,
overal | syst emiepeSty VRAfcaSPEANEpRREITO, @ﬁ?&ﬁo&f)t’éﬁﬁ QR RechsR R Yhtbrrdragl €
port system RAMrandom acces nenory) coupling to tﬁe sy stem bus of the data
processor 205 d8Ermigingatse prdoad e agy finelly, zaaacuaﬁ @nchcrmnr-@ém pHMearayoad tect
mMenory access o e, 2% i 1T

de- packeti zed %a?%‘[uf!r%% i ed§ §CH29‘ L ze;Fa é&ﬁﬁ%%%ﬁcéf@%}%v ia
t he -syst em HYugproceksng n&ﬂcmﬂkemcm pragesise f@i‘pMPWz@qusscdlazélObi}talmﬂw a

circular buff el | t
data (‘packeti géﬁ&%g% %g?lgleattufﬂzo d(fgl 6%2’ ﬁrégég}gﬂt%ﬁt’ 21?1 i%ﬁ%ﬁ%&@ﬁ grrn%r%b.%li n
terns of nunbasingfpragrammadeoDST i(BigitaFyigna Raaepiser). t he MPEG systens data i s
byte aligued and nost CSP systens(system bus, system RAM et c.)use si xteen or
nore bits per word for performance reasons. It is a task for the

de- packeti zer E2@Ge { alustratgna bloek diegramok atprios drt dpsiem.t Backirizegvdatal isf recatved via a

ired by .the data. bef L t to.the |nput
204) 51 noe’ LA TR EERER AP pureeh BRea sPLrE 5 oy dma ap o - JERTRR 15
system RAM | nunH@Rb, iSiyesésedrp, gemit@ﬁﬁmeabmsﬁmnfi& efdotel] e bedeiv@Bpacketized data

De- Packetizer .is re |re ariations jn.the decodln of the
sync-word, |D,5PP B& sﬂ’d{é [ i Sndls PPSiRieifers oy SR@Rce,

a Er ogLamC;rabI eranrdfaﬂspfkeﬁzed @ath Sowres yndStie ﬁ:&i&b?ﬁgmped‘dmm 4:0;khﬁkz:|d€]&}btahengﬁﬁhl
ot her han Pac zer i S uired to rmsi e t y
repetitive tars%Bceg‘ @dﬁﬁr‘ W??’H’g "Hﬁ?‘&'e‘{)nrfbﬁ&“? PRy ’5?@‘) "B&i ng
Ej he dekpacl aet?wgﬂml zﬂ@ét?Mﬂ@?QGSWMﬂe?MMmeaMcM£wme
e- packeti z, , and ali ata to e.i nput, buffer

F racsor cor o5t B pragtimoNe cBRb et Bertcline Bitlae TabteBlasof pRocRels AT WERKBect 01 v
tasks as it ta%@&;déﬁh@délpﬁbe@ﬁiﬁﬂﬂt dﬁ@d@ﬁ&k&&e&ﬁ@@@ﬁpﬂmgrﬁdﬁﬁ Bput BEffA 1031 ge
FI FO may al so

uir fer ry in between the Dana | nput
Interface and Pgiere lﬂpﬂ%ﬂé&-‘ﬁ{’ rolrgt‘g‘he requi rement of flexbility in the
de-pac; keti zation process and inefficiencies of a progrannable processor
core for sinple and hjghl tive tasks. Furthernore, nal ry
must be ass |5P%Wt‘%‘ étg‘l’fgijr 194 ntesmiied % SR e WP°° the S involeed, Y

the processing bandwidth of the data processor 105 and, possibly, synchronization

requirements of other processes outside the system. For example, it may serve as a delay

buffer for synchronization of an audio data stream to an external video data stream, or 2

temporal storage buffer such that it can feed regularly to a high speed data processor a block
30 of data, at a rate higher that the input rate.



30 for storing and processing of the necessary side information of the

. packets. WD 99/' ?3776 -4. SUMMARY OF THE | NVENTI ON PCTlI S&7/00055 It is
an obj ect vobodsim@76current invention to provide an inproved appps@iumosnd
met hod for dc packetizating and aligning packetized input data. In one
aspect) the invention provides apparatus for depacketizing and aligning
packeti zed i nput data, having: an input nenory for receiving storing, and
out put of the input data, and for outputting of units of a payload of a
dat a packet of the input data; 10 data processing neans for receiving the
outputted input data fromthe input nenory and deteching idenifiying and

- determ ni ng payl oad size of the data pagket and generating a payl oad size
signal indicative of the size of the payl oad, and for separately receiving
and effecting data processing of the payload; a word formatter for

- recei ving sailflFigaid 3, Dblockadishrin yF afthed gtiptiirt Stehd mibr A s il 13REHed] SInnsedaR Iy ,
gat hering andrbchlai gning said units to formdata words, and outputting said
words; a payl °Effﬁﬁqlt%'5‘T‘BF°s&8?‘h’F’BT°P’?ﬂﬁf°FPr€mF At 93 PROFSFSATn SIBEIE BPRATE  wi t h
]Ehe p%l oad snmt (sdngaaltmwﬁhﬁbmt %j a;fuﬁmgs?tnh@@s@aﬁéﬂu@admuaiaz?%ctcfe?sbﬁzc]gs&mfst ed
romthe input mepor e wor r er) and as inpu uffer for .
reci eving said t%f%?“&@f’ﬁ%’ ?‘Voﬁ’i"d( ﬁ@%%f‘f%ﬁzﬁé@t’ﬁ MERATYS TGP FeNHEDe?00dy and
for transf esrioReallyiRediRt BadRirdS teetiiBkatiddddapd P68 Bk dathaPBARS)208 @ BHefifiil:
sai d separate receiving of said payl oad; _said data processing ro=ans for
ef fecting saitfgaiZl4 gidohe sureAybussi The Iame Bulfere?Gramayshe apuaiaed insizeiBY usiBe Fhe
appar at us r osyrciRY Gufferdathdiqhdlput i nterface through which the input data is
transferred to the input nmenory) said data input interface for performng
hand shaking with a packetized data source of said input data. The input

menory tray Ry baten RXG o eGP liad Haci@BNR R UL BLIRride8Y & ndiishi-ed

signal when the 307input data recieved thereby Is such aasg to 8U the input
menory to d0pthesemeswert fermnal ipvasmns ofmunberof ditdesoliten: otns example. rtba NS Einsy stemns
responsi ve to;gengf,af 1oL . sai. vel. fd &l I RagKacH e.said, ., WO
001 23776 -5 P Sy 33088 re‘ée?ij\]?:g?\lg*’°t“ﬁ‘elJ %ﬂ!{i‘gﬁtﬁt% aslltﬁ&put dgt?"a ’FoFﬁL%‘.e‘

i nput nmenory A destper wordgior perfarmanopi reagonsa dit thet taskfonthe ge-pasketzed 263 toealigh t he
dat a packet a i i ggg I3 j N, Lt o
controller m@gggsg:?é%% @gﬂ?cd?ée}gﬁ)w né’:ﬂégfdﬂ %gg}ll‘m?l:%’ng% bglfogrﬁ%a PURG it
gener ati ng antcbthe JnputrByfier £04yrsirice this paniufieo belengsiapb 1 pert @bthe dasd prockstox
processi ng 15 bﬁiA%w arranged foe receipt of said interrupt signal and,
on recei pt theréotf, Tor excuting said receiving the outputted input data
fromthe input nenory and detecting) identifying and determ ni ng payl oad

size of the d in..apnd raf i Rayl Sz i | . 10
The. i nput e BoRay p WA ED (EBRETk APpS TR Rt el
and directi ngvtat®as th diatecodimp wf therdyas-warie 1B, fimirpled nécessety didd infmstigmial

when the i h f fresh i data is such as. il the i
momory Lo o § SPEHHERC e TRy B O e R her e BB,

20 other hand, the De-Packetizer is also required to perform simple but highly repetitive tasks

of reading payload from the data input interface, aligning the de-packetized data to the data
processor word format, and moving the de-packetized and aligned data to the input buffer.
A programmable processor core, is highly inefficient for such simple but highly repetitve
tasks as it takes up a high percentage of the processing cycles.
25

A large FIFO may also be required as buffer memory in between the Dara Input Interface and
the De-Packetizer, due to the requirements of flexibility in the de-packetization process and
inefficiencies of a programmable processor core for simple and highly repetinve tasks.
Furthermore, additional memory must be assaciated with the programmable processor core

30 for storing and processing of the necessary side information of the packets.



responsive to receipt of said further level filled signal to generate a
‘data request signal far direction to said packetized data source,

i ndi cativew@fogamged to .nodify the data transm ssion rate 15 of the input
data directed to the apparatus fromthe packetized data source >¢HOMput
menory may be control |l ed whereby said input data conprising said packet is
renmoved fromthe input nenory and related by fresh input data , pursuant to
the transfer to the data processing neans of said words representing the
data packet to the data the apparatus being 20 arranged for repetitive
depackeri zing and aligning of data packets and data processing thereof, the
data processi ng neans being arranged for repetitively and alternatingiy
executing a step conprising said receiwvi4rg the outputted i nput data from
the input nmenory and detecting, identifying and determ ning payl oad size of
the data packet therein and generating said payl oad size signal) and a step
conprising said separately recéW&@Feﬂiéé%Vﬁbrré‘a?‘a processing of the
25 payl oad of the data packet. The data processing neans may include a
digital signal pr oce_sso%ﬁdat a/ program nmenory, DVA controller and input

busi er) each ftis durbiectefitheiHrEeat INYeRtgR 20 Bropids 2o Fopreved apgrans ghermethed farrdgy be

arranged for gegnesati HE&d S ~when a said data word is

f ormed therebg, a%%h%%gn%i\%%ﬁtroﬁ%iejruﬁjluga%ésponsi ve to said DVA request
signal to génerate WD 99123776 -6 PCT/ S&@7/00055 and direct a transfer
signal to theydi i&?e!: ' ols : {P | . Sl - Pr hei ng
responsi ve tok'gel?le t aﬁ?#eg&%é?ogﬁgﬁfég%na Zor{hﬁé&glﬁﬁﬁlé%?%’lﬁn gﬁ’ oegJ"rr‘ctt)iv“g‘gu%1 he

data word frodeehevingrd formatter to the input buffer for subsequent

processing. 5 The | @%r . i i LSkl ‘ .
The data processi ng'{11 ans yfxﬁlcra@%‘r’@%ngﬁf; ?‘bdanex u(%é% %Lgh&{'{ol'ﬁa%tag%hrng{gg%g
i denti fying t leéunitstod apaylkastof (ndatkepackat pbthe ofpudagyznc- wor d) f ol | owed by

ifi ti f th ; 0 - flat i t
551 d detect thg anaCRBEERe entflo NEARNE: BEAEER BR IR wio: PUBSHARL, (0
from t he i nputdeueting, iddfifinganddqerorangyizyigacezeS thrada)a qackes andgentmtispi phyload
det ecti dJ AV j i nf t 0N
the I nput dat 2 TanyHditd dhind @B TafLs B0 Sbblcy el U 8 cihpe BT
and al i gni ng praedestingaidhd paplmed;dat a conpri sing: recieving and storing the
. ¢ data . _ . . q
nput data Tn an i Qb RIBAL cRULANGE! QG P PLAL Sd:Bn IRl %40 b

processi ng neans; y ‘use o a processing
i dent i f yi nglarrdemtuy.c gathening gnd 4ignigg seid wiits o foay detadvonds, snddattputippchigtwands; t he

i nput data out putt her X -of, {. [ i n .
generating a payl ogg’aglf’giecgssﬁ%rfé?eoﬁogllmgéﬁ @é“‘%‘%@ﬁ&gg%g&%?gﬁ%%ﬁ;a l%ag ; ¢
control |ing t hégnahwhdrehygnomge the padedngduntodetputiedizon thel iop mempey toitkeavord
whereby to tenge 25. | oad units which formsaid payload to be outputted
fromthe input nenory to the word formatter; by use of said word formatter

gat hering and al i grainmpustfier fpergdeying sait dits wordsiont thel wotdsfogtaster and storing these,
20 and for wansferring the data words to the data processing means, to effect said separate receiving

of said payload;
said data processing means for effecting said data processing using the received said data

words.

25 The apparatus may have a data input interface through which the input data is transferred to the
input memory, said data input interface for performing bhand shaking with a packerized data

source of said input data.

The input memory may have a fullness leval detector for generating a level filled signal when the
30 input data received thereby is such as to fill the input memory to a predeternmined level, and said

data processing means may be responsive to generation of said level filled signal to execute said



to formdata words; outputting said data words fromsaid word formatter to
. an jnput buffer and storing these 30 is said input buffer, transferring
sai d dat a worsdas17e@ the data processing nmeans; and WO 991 23&45%5G9%400055
PCT/ S&7/ 00055 effecting data processing on the data packet represented by
the data words transferred thereto, using the transferred data words. 'The
i nput data may be transferred to the input nenory via an data input
interface which 5 perfornms band shaking with a packetized data source of
said input data. T he nethod may include the step of generating a |evel
filled signal when the input data received by the input nenory is such as
.to fill the input nenory to a predeteryg ned | evel, and causing said data
processing noans to effect said detecting, identifying and determ ning
payl oad size of | O the data packet, and to said generate payl oad size

-signal, pur SlﬂédaivuigOthg&ﬁ\QﬁJ&Ed Qﬂu@ﬁaﬂ f@rd eiahmiti hésly Shd@Halectint) §d Canlyr Yy
i ncl ude t he ste % erati ng B é&rrupt signal from sai "level filled
signal and di%f&e aviedd sz PEhe MFW%‘H‘S&‘"H&&%C’ #t §ee88h%hg neans to

cause said data processr ng nmeans 15 to effect said receiving the outputted
i nput data fromthe input neno d techrn i.dentifying and determ ning
payl oad size ‘Atf‘f‘mt‘ﬁlép‘cfé’g °lﬁé@ﬁ‘é[’¥?’ﬁé‘s T HEYER Sijgﬁe leﬂlé‘ Lenal R BFPYAPEAn 7 0
si gnal . Thes nmkhomt sigmyl pmﬁ;hmde réd&@: siiemrof, Ghidghnepratdssigy Maghsdbéifg biritged torsai d
data i nput |nterI her veI f.il]ed.signal t he, i t thereto
o {1 eah | npdramhaLar BeatiEt e bl SF et Py SRRSO (EEtPHtH P

pr edet er m nedngueyad from e n(pauﬁdn&@y £ndidetectingpidedtifilbg indtdefefriiaRg ipAyl 643 ¥iledf the
responsi ve to recerﬁt there?gy of , sai rther Jevel filled signal) a data

f
request si gndlatFRIFkeyithests a0g W@ﬁrsﬂgﬁﬁ’ 325 8§ %at a soure indicative of a

need to nodify the data transm ssion rate of the input data directed to the

appar at us fr the ackeri zed dat urc 25 The i nput npenory, may
control | ed! IR 1DERTY R RAY g’ﬁﬁ“%@ﬁfﬂs%’f’ Ygtegtos fir genstrting and g"’r‘@%(?éﬁ‘df rom

t][re lngut mdarmramn;aﬂdnmwmh rayeéﬁnsa&rgnukr\m& tﬂigfﬁdlaﬂ’lfcesh%phh@atifsmf er
or sal wordas rep entin at pac et to e data, processor step
conpri sing sador éké‘FﬂH?bg‘Pﬂ%Wdﬂta %d’ﬁdﬁﬁﬁf‘m&%{;&"l’f Pt %eprwatfr*‘arréﬁraray
and det ecti NOrespdkEiNE itd YedRPt aNEAICIRARERvel BlkdPHalRGeBirZ® a0dard toquéldkigndd sk et
therein and generating, said payl oad sjize sr nal jndicative of t he, Size of
the 30 payl oatPeciarde é“%?"é’ff“ﬁﬂ%ﬁ‘r’r‘@'\’ “é"d%? RGeS ate

payl oad maysberhem Iaatavcﬁﬂemamha&ptp&ruﬁratrbﬂghapﬁx&&ua éfla sourc\éo 99| 23776 _g_
PCTJS(37100055 A request signal may be generated when a said word is

fornmed) and applying the DVA request signal to a digital signal processor
form ng part Wﬁeﬁ@tﬁﬁaﬁyww&ﬂ&&iﬁ@hﬁaﬂ'@dwﬁm&phﬁn@h@ paketSt @Raled

processor to gnable.a DVA con at data vvo e rd 5
formatter to ggm “L\'f)H‘P“‘b‘Bf‘FW”Eé ‘Fﬁ@rt?faf’é WBE@%OP‘”P‘E‘P‘? ﬁ’b‘g'ﬁttog‘ ata
processing. Th@ceding n&ra.@s:msm RebrdierafiteseAng tﬁ&ﬂﬂﬂbﬁckﬁﬂbdh&iﬁteﬂiela@garmdbemg
| dentifyi ng) ttl}(?anggdl i%r pcutlve dcp%cketxzmg and aligning of data packets and data processing thereof,

the datz processing means being arranged for repetitively and alternatingly executing a step

comprising said receiving the outputted input data from the input memory and detecting,

identifying and determining payload size of the data packet therein and generating said payload

size signal, and a step comprising said separately receiving and effecting data processing of the
25 payload of the data packet.

The data processing means may include a digital signal processor, data/program memory, DMA

controller and input buffer, each in data communication via a bus.

30 The word formatter may be arranged for generating a DMA. request signal when a said data word
is formed thereby, and the DMA controller is responsive to said DMA request signal to generate



detection of a syno-word) followed by verification of the packet 1D. 10 The
invention al so provides apparatus for depacketizing and aligning packetized
i nput dat yobsazregy: an i nput nmenory for receiving storing, aoag/sgdtpudss of
the input data) and for outputting of units of a payload of a data packet
of the input data; data processing neans for riving the outputted input
data fromthe input nenory and 1 ~ detecting) identifying and determ ning
payl oad size of the data packet and generating a payl oad size signal

i ndicative of the size of the payload, and far separately receiving sad
effecting data processing of the payload; a word formatter for receiving
said units of said payload outputted f¥odmthe i nput nmenory, gathering and
aligning said units to formdata words, and outputting said words; 20 a
payl oad counter for controlling the input nmenory in accordance with the
payl oad si zeasd duedt avpamstebyigtad 1o the sligitahegnah ploogsdory thie tdiguialbosifral prabeadrtbesigf r om
the | nput 1eyDlded Oud BEHRE LOJ IPLLAE i A ATBRNSIC] O o ARSLEL L NG R 03t 2
words to the a processing ans, to effect sald separate receiving of

t he data packeird fopmagertth thednpot buffed fir aubsaquist oemsdizst e sai d payl oad. 2~ The
invention also provides a nethod for depacketizing and aligning packetized
i nput data conprising: receiving and storing the input data in an input
menory; outpdiheinpgt bmworytomyedmprgeutiirstan first outdeinpr ocessi ng nmeans; 30 by
use of the data processing neans, detecting) identifying and determ ning
the size of a payload of a data packet of the input data outputted thereto,
WO 991 23776 -The R&RIpBERI@00&hs loyy bheseraofed thexdatesaig deeaingiangd iderifiiag the data
generating a I i | indi,cati,ve of. the size af e payl oad,;
control ling tpﬁ%yelk ﬁ%g?tgér?érgrg?é/%%wé’é&c]géfg’r%éyﬁ?%u?%é’%gﬁffgﬁ%hgi ze signal
whereby to cause payload units which form said payl oad to be outputted

froth the i p d : se (0f..sal d
Foermt tor dat T e kertlp s 0hC pokalilt UPLAERet M0 SR e et

f orm dat a worewactomtigginformgropdiot: e irputdatals from said word formatter to an
i nput buffer and storing these in said input buffer; 10 transferring said
data words to the data processing neans. The invention further provides

appar at us f orTikegrag kecesing gneanstinay, iporvbang tqp saik ddtectiag] abdideitifpiag ehe datagdaticht,ng
data processin ) ich Ln e detects a payload of a data packet in
t he i nput dat#&%&%Hﬁ%‘%&‘i‘gg%ﬂ?ﬂ&@‘ﬁ&ﬁ‘& The data processing means nay
repetitivelly and alternatingly execute 15 functions of detecting payl oads
and processing these. The invention,further provide net hod for.
opacket | 21 ngP i aRion AP BUERLA Pt T afard 72 e iR omgee
detecting a peymgegof a data packet in the input data and processing the

payl oad are ef f ected, separal oly Y APG FHT il B.frgeessi g means. The

outputting the stored input data to data processing means;
20 by use of the data processing means, detecting, identifying and determining the size of
a payload of a data packet of the input data outputted thereto;
by use of the data processing means, generating a payload size signal indicative of the
size of the payload;
controlling the mput memory in accordance with the payload size signal whereby to cause
25 payload units which form said payload to be outputted from the input memory to the word
formatter;
by use of said word formatter, gathering and aligning said payload units outputted thereto
to form data words;
outputting said data words from said word formatter to an input buffer and storing these
30 ia said input buffer,

transferring said data words to the data processing means; and



20 and processing nmay be repetitively and alternatingly executed

.sequentially with respect to successive data packets in the input data. In

-~

a particulwo®gsmeof the invention) a single progranmmbl e pPCTSEDO006EHre iS
used as the Data Processor of the systemfor processing of the depacketized
data; the detection of sync 25 word, decoding of the packet 1D, payl oad
size) tinning and necessary side information of the data packet which take
up only little processing cycles are instead perforned by the sane Dam
Processor is software to provide the necessary flexibility. The

De- Packeti zer hardware can be sinplified to an inplenentation with only the
Payl oad Counter which controls size of-payload transferred and the Wrd
Formatter to align the payload data to the Data Processor 30 word format.
WO 99/ 3776 - 10 PCT/ S@&7/ 00055 By conbi ning the functions of the

- De- Packeci : xr whi efieating date grocessing pweshie ldath ipegketrsgresdnceddytuse gutowesis ounsferred

i npl enent at i 2% Mol l%la% @%&@&&g&a e processor core) overall system

conpl exity and cos mnimze furt hernmore the use of a programrabl e
processor core provides maX| mum f 1 exi bi | | ty to the De-Pacletizer functions.
On the ot her Jand o] nter. and Word Formatter can take care
of sinple butﬂ1 Ry ?ﬁ% gksmslgcrggﬁcﬁgam%&mfrﬂ?ﬁ V&/%’} i ‘%%Vétmé?ﬂ; e whith
per f or mances neyfohss tmngshahngarnh b packedied ded sodrtdofivhidiinpat ddtapl enent ati on cost.
BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Figure 1 is a bl ock diagramof a prior
art system for de-pachedzing and processing data; Figure 2 is a block

di agram of a 'ﬂmm:émiinuminchul«:tbﬁ maﬁgma&ipaeheﬂiﬁlbmgmhdhmme@sﬁdagndedi\a:;i 1S

Fi 3 1 th
plrggreﬁt i In\S/e i on%\“—l gure s|8‘¥5h %Q%m%&w:‘ mrgnltyor'g n er na 9=1an%l 3 ©

of the pr eserutmdldlm@mccasmgthﬁﬁfpnrmdatctmmg idemmymigamcg&mrmtmmgtpraatondtgzm
enbodi nent ,of rt of oces ordin
present |nv§ntth|9§‘?tm g"ﬁ%@@%‘% &% PP P 5“7‘—“?% Fm“i’gc"lba eevczled

data is inputfiledaighile data i nput int erface 301 to an input 23 nenory fornmed
as an I nput FIFO 302. When the Input FIFO 302 is filled to a predeterm ned
| evel , data processing neans in the formof a Data Processor 305 is

signal | ed by TFhehfthahnsly dieiulié belst&i Qmedmﬁﬁgéniazmjstp'wkmmxzédileddtfﬂied s'gnzbaal

f the | FlL. FO

et a. Procesb ol st WM i s Bl R B i mesp B glte B Bl ol e

| D checki ngzsdto emftgaa &8&\3@ thd dustgutt&llih ﬁﬁﬁiﬁ&&ﬁﬂﬁlqmymaaﬁyandegmmxmdu&ﬁg
Checki no. t he. SRS BviFef Fie Sking S eepe sienktprats BRRAEL skl pitioed sk St )

side information decoded, the Dat a Processor stops tradi ng packetized data

directly fro ut .FLEO 302 etstheP | oad er 306 with.t
decoded payl g;.t F‘b%dp de&ﬁ EBFrHREn ”Egtt’o‘%@adr‘{ad%‘i“é“‘b"rft?&%%@f‘ﬂa
functions. Whgrelthel wlvmamlth&pnm:wﬂ&eshmputsmaxs such a¢ @i fillght inautimuy:dmm

ni t of 1 hehAfRONE HG B T Fa e Bprkert i s R Lo S o BRer D

Word For nat t eli-ec&% xthd&? o¥\&didl furthemtavel éﬂedS@@agai mgecgmm]l s@hilgfos dxi:(&ndsdt&a satd

recei ved payl oa units accor. t he dat ce sor .word format. er
conpl ete dat a PRGERFeR 8249 %&‘#%&"ﬁg W& ’gﬁlsstoﬁéatﬁlg{'gc\‘/\%?@#as
transferred tmrbhedﬂonﬁuippalaﬁxﬁemeacﬂ'dueed?awstoanbeCounter 306 stops
outputting of the payload fromthe Input FIFO 302 to the Wrd Formatter 303

after it has transferred the full payload size for the current _
25 The input memory may be controlled whereby said input data comprising a said packet is

removed from the input memory and relaced by fresh input data pursuant to the transfer of said
words representing that data packet to the data processor. A step comprising said receiving the
outputted input data from the input memory and detecting, identifying and determining payload
size of the data packet therein and generating said payload size signal indicative of the size of the
30 payload, and a step comprising cffecting data processing of the payload may be repetitively and

altemnatingly executed.



packet. The Input FIFO 302 is then filled with the input packetized data,
-and -the whole 15 process is repeated again. Wien the Input Buffer 304 is,
filled w Woeristeg n required | evel of de-packetized data) thermabaoooss
Processor 305 gads the de-packetizsd data fromthe Input Buffer 305 for
further processing. The Data Processor 305 outputs the results of tile
processing. 2~ Figure 4 illustrates in snore detail an enbodi nent of a
device for de-packetizing and aligning input data according to the present
i nvention. A packedtized data source (not shown) is connected to a Data

I nput Interface 401 which provides necessary signalling for the external
packeti zed data source as well|l as possiBle format conversion. For exanple,
the data input 25 interface nay be an enbodi ment of a serial-to-parallel
adaptive which converts serial format data such as the 12S format to
paral l el data. The Data Input Interface 401 is coupled to an Input FIFO

402. The | npyt F 1S | -in-first-out . uf fer for

Acoumil ati ng 4 RSt oot ik By bl gt Py B B G i G RE O R o
402 depends ospuethegnzqua diga nigsal procpssocfossing parenlspid datAPro@4 iy Addans tokAuse
PCT/ SG 97/ 00QS5,. and..processi ng bandw dth of the Digital Signal .Processar
405. Preferab eyd'%l ﬁg“‘gﬁ‘gﬂ? cﬁ'qf%o ﬁrﬁﬂghaaéh‘g ORI ﬁ“g °rf§‘?‘ ‘\ﬂ#’?iq‘é%d frgmélber?ﬁ%’ﬁl y
usabl e by a$ [foimpert topadipet buffed offidit dath ppresssoffor subxegnpdt @rdcbaingyt e format is
preferred as nost packetized data and payl oad sizes are specified in unit
byte size; in this case, the Data Input Interface 401 provides the
necessary corifherduto prdvesing tnsand mayl lexqearkaidi deedtunipbsd identifyihe theatatippachaftgr e
storing it inc{o he nsggt FldF%q Thff lnﬁ%ét Fl F\%) 40%-;(Sh uld contain at |east’
one full ness JeHGRYD ik AT EP: Flpwed by YBeiop T e Pkt or wi I | generate a
FI FO Level Filled Signal 407 when the Input FIFOis filled to a | evel which
is equal t d .opti.onal | reater th t her.shod | evel defined.by the

ful Eioas | 20 a e BPPE Ao ProVhRF botpraiacits Reperieane fad, isting PEckaBed e e

pr ogr ammabl e.hatingecond ful | ness | evel detector nay be provided in the |nput
FIFO 4Q2 for detecting if the Input FIFO is reachi a fullness |evel .which
cannot be i1l ed FFFHEPERSH e rB%P'im&fé‘?m%%r‘i’H‘*’F’h?’?"ﬂ%‘é‘B‘“ld&}eT‘”d%%‘t WEBFE | |
gener ate the sfaniksstd paylokfoF kidbia pacighedthelibputidacaf he Data | nput |nterface 401
which wll in wen adjust a possible Data Request. signal. 413 to the external
packet | zed dat a SCUPEESPHEEBERY HEE8 far PoUFS| Pa ORe SOPORe ATUTERTH eod

|l evel for f8l deetse, ibehEvibd oid deterrhining peyloduckizk Wf the€iaa pheketinddehetingle pagiBade
pre-defined or, progranmable,. . It.is,.likely  that. far nost applications the
or  gi nal dat e ATALBHETe G 5 e B o ARy 01508 PRIAY FocF NEE S reiPs ot
packeti zed angprocestieg bfthe pahldad; f arm a data stream contai ni ng many packets.
20 Before decodi ng and, processi ng t.he data stream it s de-interleaved if
necessary and de p%l@'i?éq ?%&rﬁé%&'é’%&ét%ﬁ?%ﬂ wgﬁég‘é‘pﬁc&r %rgmb ¢ input
det ecti ng t hemsyos,; Wathdringandalifhifppsaldainits tfofn d&a wWoids] @il @dipultieg sdid werds] FO
Level Filled Signal 407 is geperated. by the |nput ,FIFO 402. -The FIFO, Level
Fil bed S gl 407 BehrGot PP aiyag thedfioh FEDEYf PORIERCe D o s
generate an | gged whefebytcdaase the Fayload tuhies tbibg ohiphttsd fbathe RpOCO&AGY Db wokhe
Interrupt Controller 410 is ~5 used for arbitrating arid prioritizing other
possi bl e si gn&E2TH: #9% device. In sinplified systems, the Interrupt

Controll er may be mesmvied)rassferitd) theFdabOvhatg @b the ddte gdroBesging imeasi e efeed said

directly to Dsgda}a%el rc%lci%g lof Lllzx‘er: Q58 %&%t A\':I%Sch the stored data words complete said payload.

25
The invention also provides a method for depacketizing and aligning packetized input data
comprising:
receiving and storing the input data in an input memory;,
outputting the stored input data to data processing meens,
30 by use of the data processing means, detecting, identifying and determining the size of

a payload of a data packet of the input data outpusted thereto,



When the Digital Signal Processor 405 is signalled by the Interrupt Signal
. 416, generated by 30 the FIFO Level Filled Signal 407, it swtches to
de- packet iweasmmsocess. In this process, WO 991 23776 - 13 pReAc9%800s§0055
the Digital Signal Processor 405 reads directly fromthe Input 1-"'1FO 402
t hrough path 414 and the system bus 408. An enbodi nent of the
de- packeti zation process is illustrated mFigure 5. Basically, on 5
deetection of the FIFO |l evel filled signal 500) input packetized data is
read, at step 501 and scanned at step 502 for the sync-word. The Sync-word
is defined based on applications or packet types, and is normally a digital
pattern not easily found within the paypoad. After detection of the
sync- vvord) t he process checks az step 503 for the correct packet ID which t
..... . , , 10 detection of the
. sync wor d (errul at bypnseatt ttxhéatsmecsmx thegsist tnnﬂraptaéﬁ praldadi ateaggriasinditsige of the
rninimzed V\AE@ {E ket 1D check. If there is wong ID found, the
process is résef glﬁcv\/ord detection again. After checking t he | D) the
process executes mm%@ﬁempummmmmeummmmmdsiaésigxatwmri:lwed cidmta is
extracted fr R f.or mat and
necessary SI %‘E%%%%%néogg of éﬁ% 1;t(3 fb(r% 0§%‘ﬁaed hb&ptg H’l qron lf)rgxégsc’srd
(step 15 50%)fprodatter; Payl oad Counter (406 is set, at step 505 with payl oad

e, i e e b bl (AhBAYA BASet i UL H RIS

Processor 4050ifwﬁt¢1€aw¢rdﬂl e of the de packeti zation process. in thi s case,

the Digital Signaly, S5@lare W {?Dﬁu zation process and
return to its orlgl ﬁ[’ﬁﬁ roceasts o{-@eﬁ% ?EE) %%tt{)led to the threshold

| evel agai n, anhrpuDbefiarahd sblgmabesﬁ’méssm bv@:r.m gnal | ed again and the

de- packeti éitl on PLAGESS Sord 406 may include a
decr enent Eyte co@%ter V\#&ﬁ%no e segaﬁégﬁe%gﬁ gital Si gnal Process
405 through the System Bus 408 ) and sone necessary control circuits. Wen

t he decrenent er
of bytes val u]etnéﬁ‘gager errrﬁ’l'zer o&%ﬁa&a&g ?ﬁgg& gdslfimgﬁ&hgﬁél S se%t ('?Lo t he
| nput FI FO 402@*@441@019% cpyaﬁngmwswhfchmée Mmstammaf@zﬂm@amtmeimt datae

Ward Formatte I @gm%e,ﬁg IS
greater than izng pa |oadggegﬂ‘é§?gs’f° na ; !cg‘r:\e %%ly%&lglh%ggg%@*&&e
transferred5fﬁla¢ﬁ°ﬁlh@f WSWW&MQW@C%WWd Formatter 403, and the
decrenent byte WD 991 23776 -14 PCTI S@&7/ 00055 counter's value is reduced
by one indicated by payl oad acknow edge signal from Input FIFO 402 through
path 415. HenZks inyéptioPfuytheraioGlagatmathadofor depacketizing endelignmgpeickmizest inpusdatag

t he enact ano f to
the Vord Formarrer 00 TRe U d Forra  ar o By ng% il prectihgte
accordi ng to p#vieaderegitctadrseparaiely bntheprmg dasd ProFeysied means c BredupctioBofdntdctingy es
the alignedgp i ned
by bit w d? r? orB%g%sglrﬂ%%\fgﬁbéa‘E%%gP%% a%@t;ﬁ%‘%@gf?%n&sl g(fr‘ilg?‘jag ocess%egerfo
The I nput Buf F@Fﬁwﬁ%éﬁﬁbiﬂeﬁhﬁm‘&/d@?ﬂogram menory 411 for the Digital

Si gnal Processor, 10 and the coupling System Bus 4D8 are supporting the
same word format. For exanple, if the word format is given at 16-bit, two
byt es nust belm e@ertxp@mffcrrgmftthemvwmp FFWW%WI%W@SMFWUSWWO

forma data wesd pr iR, A HRlyReMGE Chrbshiff Bl ddpdcedbRBR];Ghd Gflectifn b'Gnc-

25 word, decoding of the packet ID, payload size, timing and necessary side information of the

data packet which take up only litde processing cycles are instead performed by the same
Dara Processor in software to provide the necessary flexibility. The De-Packetizer hardware
can be simplified to an implementation with only the Payload Counter which controls size of
payload transferred and the Word Formatter to align the payload data to the Data Processor

30 word format.



| nput Buffer 404 via the System Bus 408. A DVA Controller 409 may be used
to mnimze the interruption to the Digital Signal Processor 405 for the
transfer. W dosFecase) when a data 15 word is formed in theMbsshfpssant ter
4B) a DWVA request signal is generated to the DVA controller 409 which in
turn make a Transfer request signal to the Digital Signal Processor. The -
Digital Signal Processor acknow edges the request when it rel eases the
System Bus 4.08. The DVA Controller 409 will then nove the data word from
the Ward Formatter to the Input Buffer through the system bus. 20 There nmay
be packets wi th payload which contain a non-integer number of data words;
far exanmple, a packet with payload size,dn an odd number of bytes where the
data word format is 16-bit. In this exanple, the last byte of the packet
payload is stored in the word formatter until the first byte of the nets
packet payl oag | ‘%Pﬁ:% £.ar. t

Formatter 403 F%ﬁ%ﬂe gg%a?s&laér? eﬂ%uv'éw?r“gﬂg I|ﬁ£(‘:i'nrrtr;élfl1t %’g@? ?yo%g L{l@ga'%m
packet payl oagrocessarhenplerpentatiBnf orethel Gang prigoampmabive pfacassbr derpacveatlli zptbmiat a
which wi || be r A ital

Si gnal Pr ocessorﬂﬁggﬁﬁg oo é@gﬁ%@h’gﬁhyéﬂgﬂotﬁeﬁ&gﬁﬁga ggﬁrrr%grgglrﬁ'r%ﬁ%%r
processor cor eonerprmchemaambmﬂmhm moboPediPagketizer timetipnse s@ntthe etheriandrthe 30

WO 99/: 3776 4 rl &p@g [ t ;

| nput Buffer %gyig) dﬁgﬁe rea FGESJ%PM‘!EE&?CQJG[%% ﬂﬁ’?ﬁcgg %E%lqvg?%%eﬁsaggémgw
can be organi »ej ihat avell ciystam perfdreangeodteyt be isigpifsasly effidncédrvdgh niinimal
ant hor enbodi ment %Ha ec gurrent invention, it is advantageous to conbi ne

t he I nput Buf ey R any Data/Prograrn Menory 411. The present

i nvention does not excl ude 5 enbodi nents with nmultiple word formatter a-Ttd
input buffers, as it can be d nt er| eavi ng,

de- packetization and ali gn E?EEW?@@ ngl‘ﬁgﬁgg‘@g’?ﬁﬁit data. Wth the
coupling of1a he payl oad counter and word formatter with data input
interlace and e sent inventi | des a v |.ow, cost

but ef 11 ci ont THHEY &b P SAERD T 3 s b Sk 55 AR REHirSh Rl RiFRARER: 7 o0
i nput data. The payl oad counter and word formatter conbination rel eases
dat a processi H_g om t he data processaor for the system Its capability
of aligning tHeEHEp a&&é‘m@agfaetoé ABFVEPRP Firfplidonsitrreketiae 5hs PRsing B
menory size needed for t he i nput buffer and hence saving of inplenentation
cost. The descrl bed arrangenments of the invention have the ability of
sharing t hel82tiser s dcedieckireraasef a5 sebediaems gf 1 deyise &ir praqusipgethp REgeent| Uz‘ie%"ﬂtvask
with the sane data processor and therefore provides all needed flexibility
in the de-paclcetiztng task. The descri bed arrangenents have been advanced
merely by way Oguwetds ahieek Sustamofimasicmua icmbedimpn o8 theayessar imrpiioniiet o

wi t hout departing fromthe spirit and scope of the 20 invention which

i ncludes every novel feature and conbination of novel features herein

di scl osed. Vitews | 28 2w ghgrge) idpsyRting arparhaanay oOpaGef the dapaelesimng prasess
depacket i zi ng &Q&dﬁlﬁ %%S‘m%h&fd i nput data, having: an input nenory
| g‘? a

for receiving stor output of the input data, and for outputting

DETAILED DESCRIPTION

Referring to Figure 3, Packerized data is input via the data input interface 301 to an input

25 memory formed as an Input FIFO 302. When the Input FIFO 302 is filled t0 a predetermined
level, data processing means in the form of a Data Processor 305 is signalled by FIFQ Level
Filled Signal 307, and packetized data is read from the Input FIFO 302 by the Data Processor
305 via path 308.

30 The Data Processor 305 scans the read packetized data for sync-word detection, 1D checking,



5 of units of a payload of a data packet of the input data; data processing
.means for receiving the outputted input data fromthe i nput nmenory and
det echi ng waenti?fgi ng and determ ni ng payl oad size of the dec®spavéosss and
generating a payl oad size signal indicative of the size of the payl oad) and
for separately receiving and effecting data processing of the payload; 10 a
word formatter for receiving said units of said payload outputted fromthe
i nput nmenory) gathering and aligning said unity to formdata words, and
outputting said words; a payload counter for controlling the input nenory
is accordance with the payl oad size signal whereby to cause the payl oad
-units to be outputted fromthe input manery to the word formatter; and 15
an input buffer for receiving said data words fromthe word Formatter and
storing these, and for transferring the data words to the data processing
- means, to ef fpegioad gizd, tmpwr andeneceseasy sidagniofmawndlepedmbgpaWhenad dalithpaeket is

processi ng ne . I Sal r.o i Asing the receiv sai d
data war ds. f%[%'ﬂ{ %[‘)’gécgn?g?&ggn cc‘?gﬁgrfagghls)n&gl 1ai9prSTa1§llchgs\zﬁ,n gaL s norﬁg '%e

i nt erface t hriofoghadnh dedodédn ¢heilpu Rrowdssbastops réading phokeuzed date dirkmlyi frpuitheriepunr v,

said data in i, erface for. performn and shaki Wi. t h acketized
data source %g&ﬁ%’ *ﬁ%ﬁfpa&fagf‘da. ufgrg& ng%%ea‘{d%%dheggaﬂgﬁ %d’aﬁﬁpﬁ ST Br

cl ai m 2 whes etsmotthsl dayptbcessimpfuyictioas a ful | ness | evel detector for
generating a level filled signal whey the input data received thereby is
such as to 511 the input nenory to a predetermined | evel, and said data
processi ng nMewhen it FagRad Coimer tatuedo e, disagsicdding el Whird Fethageg3ml wittDthe
texecute said regcejvi t he tputted i nput data fromthe.input no and
Gotocting.. | PRy TGP SR o B S e? e8P0 BishE Hen T R ang
30 gener at i ngths ipa: FIAQI302h the WerdsFamader 303, VEhOWbRBFotthandr A0RGhthSfsdrd Q0BRSS 4.

Appar at us | ai nred .in claim3 havin n interrupt cqontroller) for

recei vi ng ggl ﬁxe NG “@?dﬁﬁf&{%g’ ‘E%Fﬁé? BtoF ra%orﬁﬁ?@all.u BL B Gpraplete
pursuant to reéafpid isRHEES in BaWbrd BérthaREONS S HeNEtaBeraSs Bishdrearts aaaasuef or
recei pt of sajd ig&grrug% Z‘Ilfgn | and, on receipt thereof, for executi n8

sai d recei vi n§*fRe%uf Bufix i‘f?ﬁ“BW%%t@PFPBWPW%qWﬁ@PWﬂ%h%?’? thengput FIF
detecting, i dsoy iofoid MBbraFemPaeeIr AP it hes Pa%ferRd il Ml Qhy bAGsidoton eagked:
therein and generating_said payload size signal. 5. paratus as clainmed in
claim3 or clBickey ThS hﬁ’ﬁb@ﬁ(ﬂ%go s gt fied oy ‘Prﬁi”PébPége%d €ptai sRdothe Jhaleei n
the input MBNPforesd@Srefeddddghiar ful l ness | evel detector for generating and
directing to said data input interface a further level filled signal when
the input thereto of Mesh input data is such 10 as to fill the input menory

to a further wh%ﬁ@{em@ﬁécrlsw]glﬁue&@mgc&aﬂn%@?%%&lak @é-{:%ﬁ&iz@&h&g. the Data

responsive to recei pt of said further |evel signal to generate a

data request &Srgesser 308 reads the de-pasketizes datd forp sheidapyt Budfer 350 F processing.

i ndi cative of 18. pREPA %R bE ¥ w3 M And sARSHeskipn rate of the input data
directed to theeappar at tﬁs ror#‘%"ﬂ‘g pacsgetfzedmgg%aegour ce. 15 6. Apparatus
as cl ai med #h any preceding clai mwherein the input nmenory is controlled
wher eby sai d i s Bl Gk AbPa Sl baBACKE a dcvice SEMGHo Lok LIl i
menory and rel aced %y resh 1nput %J’Zt a, pprsuaant %co_ thee%?a%ls %Hf?)ﬁ :

dat a processi mgputeiaisacedrdingi td theopigsent inyeasivant A mgckenzedodatan sqyek@ot shownhis
data the appar, &Hé&Ep [ 01 WERBrEViYS ndeRa %l.aﬁf Lgni ng
of data packetcs an a{ga%%?gggﬁ%qiohﬁ eofp')r& tl?:egl a.aﬁgg ceé‘ggﬂ’g&%é%’?gl

bei ng 20 ar r amgeketirasr daemyrdetas well ps possiblel forman aenivatsliop. dhoeetaninig the dateipput
conprising saig gg i Lhs i %% : ] ARG

and detecti ﬁg,l I e%ﬁ%ﬁggﬁ anﬁé?ggméﬁ?ﬁggggl;goa u‘;legsgﬂcg]tEG% egrQ ata packet
therein and gelasrsath ayths 323 fopmtito paralidl datasiTipa Aata lapet lareSece30t dngrupled tyasai d
separately reglgé‘};iﬁgo%g effecting data processing of the payload of the
dat a packet. . "Apparatus as clained in nay preceding claimwherein the
data processing neans includes a digital signal processor, data/program

bus. 5 Appar o isaau VPSR i P ol mERER, vl Rl AcARNTEL Rl Pldctzh ©
arranged fonogerAkiiable3e for BnpueHIFSSI02 sempndd omvihe meqairsaerts olapracesolatntys

formed thereby, and the DVA controller is responsive to said DVA request
signal to generate and direct a transfer signal to the digital signal




WO 991 23776 - 18 PCTI SG7100055 processor) the digital signal processor
bei ng responsive to the transfer signal to enable the DVA controller to
nove the 49 3}@9@ fromthe ward formatter to the input buffer for }
subsequent é 8e¢ed8ing. ~ 9. Apparatus as clained in clai m SPARECETA0SS, ¢

I nput menory is a first in first out menory. 10. Apparatus as clained in-
any preceding claimwherein the data processing neans is arranged to
execute said detecting and identifying the data packet by detection of a
sync-word) followed by verification of the packet )D. 10 11. Apparatus as
clainmed in any preceding clans wherein the data processi ng neans) pursuant
to said decocting and identifying the data packet) extracts timng
information fromthe input data. 12. Apgaratus as claimed in any preceding
cl ai mwherein the data processing neans, pursuant 15 to said detecting and

i dentifying the data packet) extracts.si I nf or ion fromthe i t data.
155" A et hod FEPRARHEE RERT A e St Ty Btk s TR b i e RO 4
conprising; racal ¥orag frslaseh NOcdnifonly) pisbledit @l inpunPackerived dBRIMEEY. For
outputting the stored i nput data to data processing neans; ,20 by use of the
dat a processi%ﬂ#ﬁdﬁ%%&%t‘?ﬂﬁﬁ’"ﬂ@rﬁ%E‘FHEF"’ g2 éP%P?ﬁ?q?Fﬁ&"iﬁé‘E‘fcfgdof a
payl oad of a idahipbReckstin @fs chRermb DR InHA T RerPitk WO DR idel BeGatbssddy cdtrsRh t he
data processing neans, generating a payl oad size Signal indicative of the
Size Of L hed PVIROREN: RGFEFS) 431410 WHcOTHD QEIOFTIATE | R SRRIAABO i t h t he
payl oad size signal whereby to cause 25 payload units which formsaid

payl oad to be outputted fromthe input mem)r%‘ato the word formatter; by use

of said word T iwaetBFO Yacherd rpana least onn Yosailqeiiycwad This fuldnessitepth ¢ ed
thereto to fofdpcgatd WREGS 2 FIHO Pivel e Sighdl 46PkRVRE Shuf FE90 3314 Eﬁ? ]gL;$1

formatter to an input buffer and storing these 3 0 in said_ input
transferri ng which iegual epdispticgallhereyen Hah sresheidrigrehdefingd by e Tullngss level

e i A i A e
dat a words. demcwr may be provided in the Input FIFO 402 for derecting if the Input FIFO is reaching
a fullness level which cannot be filled further. This optional second fullness level detector will
generate the necessary FIFO Full signal 412 m the Data Irput Interface 401 which will in tum
adjust a possible Data Request signal 413 to the external packetized data source for swp or
15 start of transmission. Again, the level for fullness detection in the second fullness level

detector can be pre-defined or programmable.

It is likely that for most applications the original data such as audio, video, and/or digital
multimedia data is packetized and interleaved to form a data stream containing many packets.

20 Before decoding and processing the data stream, it is de-interleaved if necessary and de-
packetized. The de-packetization process starts by detecting the sync-word in each packet.
This is initiated when the FIFO Level Filled Signal 407 is generated by the Input FIFO 402.
The FIFQO Level Filled Signal 407 is connected to0 an Interrupt Controller 410 which generate
an Imerrupt Signal 416 to the Digital Signal Processor 403. The Interrupt Controller 410 is

25 used for arbitratng and prioritizing other possible signals in the device. In simplified
systems, the Interrupt Controller may be removed, and the FIFO Level Filled Signal
connected directly to Digital Signal Processor 405.

When the Digital Signal Processor 405 is signalled by the Interrupt Signal 416 generated by
30 the FIFO Level Filled Signal 407, it switches to de-packetization process. In this process,



14, A method as clained in claim13 wherein the input data is transferred

. to the input ~ nenory via an data input interface which perfornms hand
shaking with a packetized data source of said input data. 15 . A nethod as
cl amed i sWEI%8R#743 or claim 14 including the step of gener XATHE /008§ el
filled signal when the input data received by the input nenory is such as
to fill the input nmenory to 10 a predeterm ned | evel, and causing said data
processing neans to effect said detecting, identifying and determ ning
payl oad size of the data packet, and to said generate payl oad size signal)
pursuant to generation of the level filled signal. 15, A nmethod as cl ai ned

.in claim3 including the step of generating an interrupt signal from 15
said level filled signal and directingl%aid interrupt signal to said data
processi ng noans to cause said data processing neans to effect said

receiving th ut put.t ed i nput ta . fromthe input nd .det | ng,
i denti fying %@*%%f%ﬂ# RPﬁ%%é‘@?&‘&%‘ céﬁ R g"%‘é%@%@?”%%“gw ﬁrﬁid to
genet ate saihe spxadnh baddBi ze signal. 20 17. A nethod as clainmed in claiml15
or claim 16, as appended directly or indirectly to claim14, including the
step of generating and directing to said data input interface a further
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packetized daimeidaWfee syhSwofd, TR §18Eksfchetkd: ¥RY SOB f@ e &fFRcOfackdtaDN®hidH3 t O
1'7 wherein the input nenory is controlled whereby said input data '
conprising a said packet i's réemdvved fromtHe i hput nendry 30 and rel aced by
fresh inpu - 3 1 i g at
dat o paoks SPEAGH DL €W byl drd e 6f o Rl DO pEbEC Bl Boul)
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claimed in clarmI3,” 1 ncludi generating a que sl gna nen a sai d
word is fotfes66), thecPaplop! Goungr (4(6) Dkt pesiere$AS siitypayloadosiz whichi definesthy siat

processor form%a%% Wil ek gmn@ggtﬁessi ng neans to cause the digital
ro

. 1
signal processor to enable a DV co ler to nove that data word fromthe
word formatter to an input buffer of the data processor for 10 subsequent
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extracts timnpg information fromthe input data pursuant to said detecting

and identifyi CTHE WA packet. 23 A nethod as clained in any one of
claims 13 to 22 wherein the data processing neans extracts side infornmation

fromthe inpuf, dat suant, t.o sai etectin nd i denti.fyi t 25
packet. 24. Atﬁ%?ﬁqﬁgy%wtﬁeﬂgg%t%}“gﬁga g?%&méﬁ%f g}ﬁ?ﬁ&“g‘éc“khé%ﬁ. éz%c}x Psgtpt?? Ebgat a,
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?ﬁ;ﬁ"[ 32? a]_c 9r V&gx%% %Jé Ehlacrxl gnft bb‘é‘ Icglfntc?fis 9&( Q.’?t%l ﬂ?eagay?gad%izg ?r;[ t%rrgsagtk n%bg; ott b@%cs
(vatue greater than zero), a Payload request signal is sent 10 the Input FIFO 402 through path

415. 1If the Input FIFO 402 is not empty, the Word Formatter 403 is not full, and the

decrement byte counter's value is greater than zero (payload request signal set), one byte will
30 be transferred from the Input FIFO 402 to the Word Formatter 403, and the decrement byte



30 data processing neans for receiving the outputted i nput data fromthe

i nput nmenory and detecting) ideatifying and determ ni ng payl oad size of the
dat a packet and generating a payl oad WO 991 23776 -21 PCT/ SG7100055 si Ze
si gnal i ndWO&M92E6of the size of the payload, and for separ ICAVSCHHOESE VI n
and effecting data processing of the payload; a word formatter for .
receiving said units of said payload outputted fromthe input nenory,
gathering and aligning said units to formdata words) and out putting said
words; 5 a payload counter for controlling the input nmenory in accordance
wi th the payl oad size signal whereby to cause the payload units to be
outputted fromthe input nmenory to the word formatter, and neans for
transferring the data words to the datalﬁrocessing nmeans, to effect said
separate receiving of said payload. 10 25. A nethod for depacketizi ng and

alignin acketi zed input data conprising. recejving.and stqring. the_ jnput
datg ingalr[: inﬁwcﬁéﬁﬂy‘gls&ﬂ’bﬂt ioﬁﬁwﬁdﬁémggﬁlpéﬁmi‘dn”ﬁlﬁ&d 5“@8855’("8]:&"5553& ng
gesas; by use ﬁui &;_tdughﬂzflhiljorms.shd@yl n?ﬁmgmd:ei%qirwlg:s ttiedﬂﬂdh do?x)dfﬁhﬁbvg@d:he
etermning the size o ayl.oad o at.a .pa t p ata

out put t e ¢ heFEEGRRBY U8 oR R GRE pir I bR AT SR i W o
payl oad size gpgnal indicative of tale size of the payload; controlling the

i nput menory_in accordance with the payl oad size signal whereby to cause
payl oad uni t% which form said payl oad to be outputted fromthe input nenory

to the word 20rnt odrBFbRaned 03 UShs @de palosh awd sheb R MWord iRt ble Bigltal
aligning said payload units qutputted thereto to formdata words;

out putting sai racsHioF ¢S 1A JAveshe e PRdpadagP a?é“P&hBPfﬁiﬁﬁo"'blﬁhF&‘”ﬁnd

scoring these fhinabRiddfihddBit bibwidfiefor a 4Ratword SRkt heSBigHaldadil PRIEsof 405t he
data processing neans. 26. Apparatus for depacketi si ngman_d_ al i gni ng
packetised i néﬂ’? Inpyt Buffer A0k prspifle fata/prpgram duesnary 4 hefon ivipigisal Signal Reocefsdrect s

a_payl oad of o aindeRoRMAK S)ster Bl D8 APk H3A A8 REPHORTIRES. FHL RN Fhe 30
27. Apparatus as clainmed 1n claim26 wherein the data processi ng neans
repetitively a¥d forpacs gyempm 2GHit, two bytes must be received from the Input FIFO which is byte
format memory w form a data word. Whern a data word is formed, it is transferred to the
Input Buffer 404 via the System Bus 408. A DMA Controller 409 may be used 1o minimize
the inrerruption to the Digital Signal Processor 405 for the transfer. In this case, when a data
15 word is formed in the Word Formatter 403, a DMA request signal is generated to the DMA
controller 409 which in turn make a Transfer request signal to the Digital Signal Processor.
The Digital Signal Processor acknowledges the request when it releases the System Bus 408.
The DMA Controller 409 will then move the data word from the Word Formatter w0 the Input
Buffer through the sysiem bus.
20
There may be packets with payload which contain a non-integer mumber of data words; for
example, a packet with payload size in an odd number of bytes where the data word format
is 16-bit. In this example, the last byte of the packet payload is stored in the word formarter
unul the first byte of the next packet payload is transferred to the word formarter. Therefore,
25 the Word Formarter 403 provides all necessary data word alignment functions for the packet
payload to the Input Buffer 404 to form the final de-packetized data which will be processed
by the Digital Signal Processar 405. The Digital Signal Processor 405 may be replaced by
any other suitable programmable processor core in other embodiments according to the
present invention.
30



PCT/ S@7100055 al ternatingly executes functions of detecting payloads and
processing these. 28. A nmethod for depacketizing and aligning packetized
|nput data wherein functions of detecting a payload of a data packet in the
i nput dat ¥AMEPtocessing the payl oad are effected 5 separ aPETSGCHNMIFe same
data processing neans. 29. A nmethod as clanmed in claim28, wherein said
functions are repetitvely and alternatingly executed with respect to
successive data. packets in the input data. .A & A& . A
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processing of the payload;
10 & word formatter for receiving said units of said payload outputted from the input
memory, gathering and aligning said units to form data words, and outpurting said words;

a payload counter for controlling the input memory in accordance with the payioad size
signal whereby to cause the payload units to be outputted from the input memory to the word
formatter; and

15 an input buffer for receiving said data words from the word formatter and storing these,
and for transferring the data words to the data processing means, to effect said separate receiving
of said payload;

said data processing means for effecting said data processing using the received said data
words.

20
2. Apparatus as claimed in claim 1 having a data input interface through which the input

date is transferred to the input memory, said data input interface for performing hand shaking
with 8 packetized data source of said input data.

25 3. Apparatus as claimed in claim 1 or claim 2 wherein the input memory has a fullness level
detector for generating a level filled signal when the input data received thereby is such as to fill
the input memory to a predetermined level, and said data processing means is responsive to
generation of said level filled signal to execute said receiving the outpurted input data from the
input memory and detecting, identifying and determining payload size of the data packet and

30 generating said payload size signal.
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responsive to receipt of said further level filled signal to generate a data request signal for
direction to said packetized data source, indicative of a need to modify the data transmission rate

of the input data directed to the apparatus from the packetized data source.

15 6. Apparatus as claimed in any preceding claim wherein the input memory is controlled
‘whereby said input data comprising said packet is removed from the input memory and relaced
by fresh input data, pursuant to the transfer to the data processing means of said words
representing the data packet to the data the apparatus being arranged for repetitive depacketizing
and aligning of data packets and data processing thereof, the data processing means being

20 arranged for repetitively and alternatingly executing a step comprising said receiving the
outputted input data from the input memory and detecting, identifying and determining payload
size of the data packet therein and geperating said payload size signal, and a step compnising said
separately receiving and effecting data processing of the payload of the data packet.

25 1. Apparztus as claimed in any preceding claim wherein the data processing means inctudes
a digital signal processor, data/program memory, DMA controller and input buffer, each in data

communication via a bus.

8. Apparatus as claimed in claim 7, wherein the word formatter is arranged for generating
30 a DMA request signal when a said date word is formed thereby, end the DMA controller is
responsive to said DMA request signal 1o generate and direct a transfer signal to the digital signal
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processor, the digital signal processor being responsive to the transfer signal to enable the DMA

controller to move the data word from the word formatter to the input buffer for subsequent

processing.

W

9. Apparatus as claimed in claim 5 wherein said input memory is a first in first out memory.

10.  Apparatus as claimed in any preceding claim wherein the data processing means is

arranged to execute said detecting and identifying the data packet by detection of a sync-word,
followed by verification of the packet ID.
10

11, Apparatus as claimed in any preceding clexm wherein the data processing means, pursuant
to said detecting and identifying the data packet, extracts timing information from the input data.

12.  Apparatus as claimed in any preceding claim wherein the data processing means, pursuant
15 to said detecting and identifying the data packet, extracts side information from the input data.

13, A method for depacketizing and aligning packetized input data comprising:
receiving and storing the input data in an input memory,
outputting the stored input data to data processing means;
20 by use of the data processing means, detecting, identifying and determining the size of
a payload of a data packet of the input data outputted thereto;
by use of the data processing means, generating a payload size signal indicative of the
size of the payload;
controlling the input memory in accordance with the payload size signal whereby to cause
25 payload units which form said payload to be outputted from the input memory to the word

formatter;

by use of said word formatter, gathering and aligning said payload units outputted thereto
to form data words;

outputting said data words from said word formatier to an input buffer and storing these
30 in said input buffer;

transferring seid data words to the data processing means; and
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effecting data processing on the data packet represented by the data words transferred
thereto, using the transferred data words.

14, A method as claimed in claim 13 wherein the inpui data is transferred to the input

5 memory via an data input interface which performs hand shaking with a packstized data source
of said input data.

15, Amethod as claimed in claim 13 or claim 14 inchiding the step of generating a leve! filled
signal when the input data received by the input memory is such as to fill the input memory to

10 apredetermined level, and causing said data processing means to effect said detecting, identifying
and determining payload size of the data packet, and to said generate payload size signal,
pursuant to generation of the level filled signal.

16,  Amethod as claimed in claim 3 including the step of generating an interrupt signal from
15 said level filled signal and directing said inrerrupt signal to said data processing means to cause
said data processing means to effect said receiving the outputted input data from the input

memory and detecting, identifying and determining payload size of the data packet therein and
to generate said payload size signal.

20 17. A method as claimed in claim 15 or claim 16, as appended directly or indirectly to claim
14, including the step of generating and directing to said data input interface a further level filled
signal when the input thereto of fresh input data is such as to fill the input memory to & further
predetermined level, and causing said data input interface to generate, responsive to receipt
thereby of said further level filled signal, a data request signal for direction to said packetized

25 data source, indicatrve of a need to modify the data transmission rate of the input data directed

to the apparatus from the packetized data source,

18. A method as claimed in any one of claims 13 to 17 wherein the input memory is
controlled whereby said nput dats comprising a said packet is removed from the input memory
30 and relaced by fresh input data pursuant to the transfer of said words representing that data

packet to the data processor, and wherein a step comprising said receiving the outputted input
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data from the input memory and detecting, identifying and determining payload size of the data
packet therein and generating said payload size signal indicative of the size of the payload, and

a step comprising effecting data processing of the payload are repetitively and alternatingly
cxecuted.

15. A method as claimed in claim 18, including generating 2a DMA request signal when a said
word is formed, and applying the DM A request signal to a digital signal processor forming part
of said data processing means to cause the digital signal processor to enable a DMA controller

to move that data word from the word formatter to an input buffer of the data processor for
10 subsequent processing.

20. A method as cleimed in any one of claims 13 to 19 wherein said input memory is a first
in first out memory.

15 21. A method as claimed in any one of claims 13 to 20 wherein the data processing means

executes said detecting and identifying the data packet by detection of 2 sync-word, followed by
verification of the packet ID.

22. A method as claimed in any one of claims 13 to 21 wherein the data processing means

20 extracts timing information from the input data pursuant to said detecting and identifying the data
packet.

23 A method as claimed in any one of claims 13 to 22 wherein the data processing means

extracts side information from the input data pursuant to said detecting and identifying the data
25 packet.

24.  Apparatus for depacketizing and aligning packetized input data, having:
an input memory for receiving storing, and output of the input data, and for outputting
of units of a payload of a data packet of the input data;
30 data processing means for receiving the cutputted input data from the input memory and

detecting, identifying and determining payload size of the data packet and generating a payload
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size signal indicative of the size of the payload, and for separately receiving and effecting data
processing of the payload;

a word formatter for raceiving said units of said payload outputted from the input
memory, gathering and aligning said units to form data words, and outputting said words;

5 a payload counter for controlling the input memory in accordance with the payload size
signal whereby to cause the payload units to be outputted from the input memory to the word
formarter; and

means for transferring the data words to the data processing means, to effect said
separate receiving of said payload.
10
25. A method for depacketizing and aligning packetized input data comprising.
receiving and storing the input data in an input memory;
outputting the stored input data to data processing means;

by use of the data processing means, detecting, identifying and determining the size of
15 a payload of & data packet of the input data outputted thereto;

by use of the data processing means, generating a payload size signal indicarive of the
size of the peyload;
controlling the input memory in accordance with the payload size signal whereby to cause

peyload units which form said payload to be outputted from the input memory to the word
20 formatier;

by use of said word formatter, gathering and aligning said payload units outputted thereto
1o form data words;

outputting said data words from said word formatter to an input buffer and storing these
in said input buffer;

25 transferring said data words to the data processing means,

26.  Apparatus for depacketising and aligning packetised input data, including data processing
means which in use detects a payload of a data packet in the input data and processes the
payloed.

30

27. Apparatus as claimed in claim 26 wherein the data processing means repetitively and
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28. A method for depacketizing and aligning packetized input data wherein functions of
detecting a payload of a data packet in the input data and processing the payload are effected

5 separately by the same data processing means.

29. A method as claimed in claim 28, wherein said functions are repetitvely and alternatingly

executed with respect to successive date packets in the input data.



