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CKET VA CE
MODULE DEVI CES BACKGROUND OF THE | NVENTI ON [ 01] Many routing platforns and
. other network devices utilize a Packet Voice Data Mdule (PVDM to perform
functi on rvebadosus7?s3 processi ng tel ephony, voice, fax, PEAAIS2ee8MI43t ypes of
data for utilization in networks that inplenent types of Voice and Fax

over Internet Profoco - H@E utilizes one
or nore Digi t a™MEL J?M‘gtgé%‘%sm{%gég;oszgpem@igygd i nt egrated
circuits thatgRROVWARE INNIERYAQES FORNEXTORENERAFIONPAGKIIT ¥P¥€B. [ 02] The
| egacy PVDM Host Pl atform I nt erfﬁﬁaﬁ@§%ﬁkgﬁgl ly realized as a PVDM sl ot
in the notherboard and utili zes, I"e,""a 72 pin SI MM connector. Fig.
| is a high- level block diagramdepicting the PVDM Host Platform
Interface. Digital data to_be r sed t is received over the
TDM (time division nmulti pl%ﬁgg-fﬁﬁﬁgﬁé (%ZT&%WNEX@ISM data is output over
the parall 3hgbugaa%§}ml{tﬁglplakfaaﬂgmtdtm hithyrideiweenint b Pegenvoendar ' s

nal Pro (DS

Digital Si esso P) high speed parallel communications host
port i nter fiodde (PADN) ovierforsh funcien iclatsd to Hapessing telqpbeile Yoipk/Bt: A9t er f ace be

desi gned  or, QU & b8} Gk BREOn wBnfdibngt S Bl i@ 6P Ubicc kaNART ' S DSP

products nee r'i ous segne mar ket " space and only allow the PVDM
interface tavepiemat Brorcoh(VlFeRhbtd ey petiocsts. Fhe PN upises ene & mereduct | i ne,

the I|egacy.interface |imft [ atd.0f . af i s of the
PVDM sob ut 1Ryt By B R (iRlee R AN SR ERL BBEST 1) T s
I egachE I Si m@rglyemdﬁﬁgt@ﬂﬂohamdﬂgr@emf definition and functionality are
presently u [ S r [S.10.Drov essi ng
For voi co. 102t a Toa e roREnane S SrE Hin R Ranrdl e PR HA

int erfapg ﬁﬁﬂeﬁno’fﬁ&ﬁ%&}r@\@lﬁpﬁ. b_tfiiz?ﬂlf@tzexaﬂplh,rnp]m‘ tﬂIl\H\d]]bhnf hevtoRr F'@cbisiaslﬁgl'eﬂui red
o provide maximum_ fl exjbjl,i spec orymance and marke
segnent matleral hlgck Agarm; H‘&PP%/%%@@%@H?B@%?Q%? gatgpos 5 be

advant ageousyoielsed by ¥ BVaS i6 ec il StUGKRE! tHe TIDM (R Be VNN ultisietedPBustoi2per f or m

addi ti onal "add-on Specific processing _such_as echo cancellation, video
processi ng, andtpeocegsed data is output over the parallel bus 14,

[03] Incompatibility between different vendor's Digital Signal Processor (DSP) high

O~

speed parallel communications host port interfaces has previously required that the
legacy PVDM interface be designed for only a single vendor's DSPs. Since different
vendor's DSP products meet various segments of the market space and only allow the
PVDM interface to operate with a small subset of a single vendor's product line, the
legacy interface limits the operational and cost effectiveness of the PVDM solution over,
for example, the Access Router market space.

[04] This legacy, single vendor PYDM hardware bus definition and functionality are
presently used in most access routers to provide analog signal processing for voice, data
and modem analog signals from Wide Area Network (WAN) interface ports.

[05] Accordingly, an improved PVDM interface is required to provide maximum
flexibility with respect to performance and market segment matching. Additionally, a
flexible interface would also be advantageous to allow modules plugged into the PYDM
interface to perform additional add-on specific processing such as echo cancellation,

video processing, etc.
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" INVENTION [06] In one enbodi nent of the invention, a nulti-vendo

solution at the PVDM hardware interface |evel supports optim zed hardvvare
_bus operation for each DSP vendor. [07] In another enbodi ment of the

i nvent i onw®200s0sa838el bus nmay be configured to inpl eRERUSHPHEHENt

parallel bus protocols. The particul ar parallel bus protocol inplenmented
is determ ned by reading ﬂﬂt OF P RfRENf§t Ored on the PVDM
[08] In another enbodi rren# 0 % | nventl on, di gilqt al signature information

is stored on the nodule which is utilized to unanbi guously identify the

nodul e. [09] I n_another .enb f the i PiBh ace
provi des ti{hﬁl f@hﬁlﬁfﬁ*ﬁ? engﬁrttgewg?n%[ ’s%mgflhl‘f ng%}psgﬁl a‘gg{\ﬂ]t y, uni que
i denti fi catpaRfvardianefhbslend duports apphivaitiatdrrepacipbiatiopiooeeb ISRy and

future-proofing of a next generation PVDM devices. [10] In another
enbodi nent ¥éRdaThe i nvention, a hardware chi p select included in the

interface gpapl ‘i&aﬂ:ltﬁe?%ﬁab@diiﬁ%’cmfﬂ@tmﬂﬁh&ﬁh\t&@@nelfliﬁemh@sé cqifighidton and any
add-on functionality or on-board non-DSP device tailﬁ D;ﬁ;and%cﬁg

functi onal |ln§bleprecwl ergnigypralgkbus prriesiofsa dde ppriigylan pgr b hodi nent of the
I nvention, ,@g, ?&h&ﬂ iPd S ;eﬂb??él&fng El:feﬁhﬁ&t;@ﬁ HMﬁﬂ‘aHbﬂ storelVby frapatmianal i ty.

[12] Q her ures an vantages of the invention will be apparent in
vi ew of t he[08}f olTh ewathmy embo@mbmfd@sn\rmmn, disitalrgrapEenieaatipnds e ONBRI EF

DESCRI PTI hj el bl ock diagramof a
generic le W&M@c&e%%ﬁ %EOL&I}J ge fy{hglt?)trdggblé di agram of an

enbodi nent [09] a Iwmwdrkenmocﬁimmrodmmwem,ad’éfDMamiatfe[cw]owdeﬁhg. 3is a
schemati ¢ aqram ap L BV Host

I nterface. dleE%QP xﬁ%a(l%% 1g’\l @%ﬂ@@%% ?‘%‘é‘?ﬂ I%EHFE%r ence wi |l now be
nangedl n det@phcdheﬁspéciﬂn;ﬁo@mmghnﬁmg-méoﬁdg@f ammetrgbn@moni’m\hdl B‘egf;;sof t hese
enbodi nents_are illustra [ e .acc e

i nvention viif a‘&&é?fls 8 eﬂtoégh?lﬂwgﬁ% hgxdt“%r é’sseepegn%clﬁ%r%ﬁp{se it owill

be under st Oggrfade enables direct communication between the host platform and any add-on

functionality or on-board non-DSP device to expand the functionality provided by the

interface.
[11] In another embodiment of the invention, selected pins are redefined to allow fuil

DMA functionality.
[12] = Other features and advantages of the invention will be apparent in view of the

following detailed description and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[13] Fig. 1 is a high-level block diagram of a generic legacy PYDM interface;
[14] Fig. 2 is a block diagram of an embodiment of a PVDM/Host Platform interface;

and
[15] Fig 3 is a schematic diagram of a PVDM utilizing an embodiment of the
PVDM/Host Interface.

DETAILED DESCRIPTION OF THE INVENTION
[16] Reference will now be made in detail to various embodiments of the invention.
Bxamples of these embodiments are illustrated in the accompanying drawings. While the

invention will be described in conjunction with these embodiments, it will be understood
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0 6 SEP 2006 WO 2005/057338 PCT/ US2004/039943 that it is not intended to

" linit the invention to any embodinment. On the contrary, it isf qrﬁa%aﬁﬁ to
cover alternatives, nodifications, and equival ents as maybe included wthin

. the spirit and scope of the invention as defined by the appended clains. In

the fol | owvangpos/osas3sri pti on, numerous specific detai |l sSPEFBSH03PA3th in

order to provide a thorough understanding of the various enbodi nents.

However, the. present i,n ti. i i t ﬁﬂ}? . all of

t hese spec??ﬂElﬁ%ﬁHF?@kgﬁﬂnQ?ﬁﬁga%wgﬁgﬂg%%, %ﬁ@ﬁmﬁkgggEfgrocéé@goperations
have not begsndde scdovbetieinativie) abdifications, et equivelents asmap bemshidéd wittibscur e
the present_ invention. .Fig. 2 is.a,bl pck_di f L ment the
" PVDM i nt er fBgc@reng ?F@P?){’égéwergloﬂ\?%ﬁ?sﬁn%gy ﬁ’rei a&?ea.g%&%}r?g&aﬁ% fﬁﬁ%ﬂ ector is
utilized tqem%sﬁ&f;aiuh&oﬁme@ﬁ& déthie AVAMHA in bidet th erdviieta théradghor m 20. Voi ce
and data packets either sourced or destjned t§~the?ﬁccess rog}er's | oca

WAN and/ or vadesteiingonfthe wrapsrpbogreensy Sloyeudcle prsTh BVBUISHM PG e via the

16-bi t bi - 4 {66k ARkt Bl ki br Bk spébificldbkasis DiSothe? indtaalesyweltliaioam or cont rol
pl ane co ni cations between the Host processor and PVDM npodul e. On the

PVDM si de prdvessppemations/hayseot beentdsparibadinedgtayn grapa i mss sy 6@F¢ ace 22.
On t he Host, Pl at .5l de the parallel bus is termnated by a Host

Par al | el Bﬁ%eqrﬁﬁeé€¢g@gg§%4 which is part of the Host Termi nation Logic 26.
The Host TqITi nitg dis 4 dgikodigsars ofipd esbodiveenPpRVM interfrep ef thepigpes on t he

Anal og 1 nt aPYeRRd gt p 16 30RG et oy HMled i b B e Dl
on  t he Hostio fledibiqlatorn de. Wyicaand-md paekeit éithensoniidl bi deistieed 1 Hegedesce 34
TN R T M A T e
the 80-pi n (RVidbit Bt dfcb@GRl BRME] Bus1HThidueR athatised th irzostrgdplagse syst em
hterf ace. CAEPUBIRE BOPGED I SoSHAFGSHE R R ol Tap gt 88 For 1
i ndependenty,JRMitdl SRWaKrRMESE 5y WPYIDM Birbitd alterbice 0.1 ©F thicGivat PiEfaek and
AATIC RIS YR Y T e
80- pi n edggy&PPRGELB6n 2P c 86 SERATEH: TemPiktioR 0L 26 CHRRGIhOIPVDM with
other devices on the Host Platform such as the Host CPU 28 and the WAN (Wide Area
Network) and Analog Interfaces 30.
(18] Further, four TDM Highway buses are terminated on the Host Platform side by a
Host Platform TDM Highway Interface 34 which is part of a Host Platform TDM
Highway Switch 36 and on the PVDM side by a PVDM TDM Highway Interface 36.
[19] Thus, in this embodiment, the 80-pin PVDM interface consists of seven data
busses plus system control and interface signaling. These are:
1. A single 16-bit parallel bus interface including addressing, handshake and
interrupt logic
2. Four independent TDM Highway busses with optional bi-directional Clock and
Frame sync capability
3. A JTAG (Joint Test Access Group) Test and Emulation serial bus. The ITAG
emulation bus is accessible via both the 80-pin edge connector and a separate, on-
board connection. )
4. A Cookie SPI Serial EEPROM bus used for identification, configuration and
 digital signature functions for the PVDM module.
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4. A Cookie SPI Serial EEPROM bus used for identification, confi gug@i%
~and digital signature functions for the PVDM nodule. 3 0 6 Sed Bo

2005/ 057338 PCT/ US2004/ 039943 5. System | evel signals, including reset, and
. the PVDM nodul e generic Chip Select capability. 6. Single voltage input
power pl usvawasiesszgower and signal ground connecti on. PCEEERSREMAese
conponents will be described in nore detail below [20] The above-descri bed
interface proyi degeh MveSxtRARIBAuENOMEDM tBe PUDRL inbii8e gdnbAd Cﬁ?lﬂe%cbe
performed incl udi r;g a hardware ECAN (echo cancel | ation) nodule; a DSP
farm for har dwac@ahiigl.st ed t el econferencing, transcoding, etc.; and,

mul tiple clock <Hofml %HH;BR@BW& TusBRHon P wieiRINSeN2aUA MANCARY | nternet
provi der voice an pacﬁ t " services, etc. [21] Fig. is a block diagram of
a DSP- cent Hach S\ibddecompimpurserdll bodésenited immeradetayl be Interface of the

presently cribed enbodi. ol > - vﬁg; I .fhe four TDM
hi ghways 1 ,ﬁﬁa g‘gﬁg%oé’gglgscﬁﬁ?d‘l trm('af% ﬁgﬁg&e@ﬁfﬁ ggﬂsd%%gs &Ogﬁﬁ%h%%s 43, the
bi - di r ect i dinkoyidbapérédrmbdiRichdingaatardeapdAN Gobd cquesblieptmodugss et | i nes,

i nterrupt ready lines 44 46, 48 and 50. dit] onall naon-wvol atil e
nenory el eﬂﬂ:tfa%%?“i‘f’?%%““%%%@f’?@?{fmﬁ’ %ﬁﬁﬁg{dﬂ‘g’? H@?ﬁﬁ’gﬁg@pﬁ 81é?clﬁooki e to
hol d nodul @ohdRuppdremt hamling Epnbdegtid WAN add thiahgmpadvides voiod sdmitkan

describing the PVDM and is coupled to the SPI serial bus 54. [22] As
depi ct ed i fHI%S: ¢®: al| of the lines are termnated in the SEVI M 80

connector 811 WeiCh id ShibgeHadran 6PADSEeedtREPTYNEdEighiee tdmidhRsdRaR d. [ 23]
| nt egrated Cookie Serial Bus [24] ILn this enbodi nent, a Cookie SPlI bus

interface FYTIMpnterfasodhopsssaglyslossibabemimdiment. ERPRORA 409rd asg equpkaddat |
Manuf act ur i, Mgy +8E1NMEGRlys $3IRRRAL 180 6hi §RBHHIRS haRER RSSO, fmblbus' ag the

Cooki e Serial EEPROM Stored data. Manufacturing uses it for tracking,
serial nuriehislingeipnpbparalielinsd f.s andamipsgfivsrchirselegterpset Impre intymInt gdocessor

Coqui rod adrgy peped s b6 PRk I UL G B O B2 OB (hin the
PVDM nodul embadichenbanEERRQM, fanciiongjass cookiaderhéld nwdslesdegiibeation, f or PVDM
modul e ty p%oﬁ:gg%?ét{-o;liagggiigﬁ)a@ur% %f@n%ang?&iespﬁﬁaiﬁgﬁe W%M afd 2 %&ﬁ)‘?&%’ to t_he SPI
serial bus 54.
[22] As depicted in Fig. 3, all of the lines are terminated in the SIMM-80 connector 56
which is nsed to connect the PYDM to the motherboard.
[23] Integrated Cookie Serial Bus
[24] Inthis embodiment, a Cookie SPI bus interface is implemented using a 93C46
Serial EEPROM, or equivalent. Manufacturing, technical support and the Host processor
all use the Cookie Serial EEPROM stored data. Manufacturing uses it for tracking, serial
numbers and part numbers, among other items. The Host processor uses the cookie
EEPROM to identify manufacturing/technical support required data, define configuration
parameters and capabilities within the PYDM module, and o provide a unique,
unambiguous signature for PVDM module type identification to be used by the Host
PrOCESSor.,
[25] In this embodiment, all host processor implementations of the Cookie Serial
EEPROM interface must support the lowest cookie speed of 100Kbps.
[26] PVDM Interface Generie Parallel Bus
[27] This generic parallel, 16-bit wide data path communications bus has been defined

to allow a number of major DSP vendor’s parallel interfaces to be used. In the presently
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[25] In this enbodinment, all host processor inplenentations of the Cookie
Serial - EEPROM i nterface nust support the | owest cookie speeﬂl g)fSEPOMps.
[26] PVDM Interface Generic Parallel Bus [27] This generic parallel, 16-bit
_ Wi de data path conmunications bus has been defined to allow a nunber of
maj or DSPwepmeans7sssparal | el interfaces to be used. | nPOTASpH0&8EM3ly 4 0 6
SEP 2006 WD 2005/ 057338 PCTI US2004/ 039943 described interface, two DSP

vendor's paral]el.ingterfac are, har ' it | fined

it ert ace, Srasted FEF R PE o e PR b s Pl

Mot or ol &' s (this defifleh Ifcrpaealdx@t Instmsmentt WORHA 16+Hiquitatieliiust dnd Motoiotals®

requi rements of the EHPI. buys are, ified to forma t to

accomodat 1PHE ppyailaldus, Ja this %’gl]’c’dﬁ‘%:’g gle[%iggg Wﬂ?’rﬁ%eqtsn?ﬁ%)g%@ﬁm? 8% his

paral | el byg,aRd b RensPeekikiGo RidoMnbaaty ki FihEGGwar e wi | | ensure hardware

interface conpatibility with this PVDM Interface &neri% E’%ﬁ@l | el . Bus.

[29] In t hil28lenisylir RSKS mayibe intarfaced (o (g paralleljbus arddhe spegific VI maguleq g |

on- board D%B?c%waré’xﬂlp&sﬁ% odfY i findd P SBliBg bvihHis PVOM Githi¥Yab GehdiR COT T ect
ranster. I'S e

DSP for data par al | bus 1s”inplenented as a Sl ave bus
protocol , viRadiletPBes. Host platforminitiating all transfers. The bus has no

parity or har dwar ata. integri | : I paral | el
bus of thi ﬁﬁmiﬁﬁ“ 6%%%%%{%°”§’r¥§é$§|bftg’6xﬁa§§q‘g%%§%ﬁ %Feéigy%ié %?Fb\?’m?ﬁ’e dat a
pat h whi ch i sabSTeutigue Gl SasctaClixlie aqiivaiedi aaeet/RfFdiordaia bysfafThis o

i npl enent ed -hit .wi de address bus.to CESS.:d : I S

Par al | el bd%ar%hﬁﬁ‘i"rsé? m&ﬁed’ﬁ%’lgeéi BFSSE%’P PRI r8§a§1%%e%£?%g$$§ﬁéﬁ%% addr ess
pu?‘ mul Ei pticrzﬁ%fe{ﬁ_g’fhdiﬁisal_zliﬁﬁd pfhﬁyf pﬂ-bkcgnlﬁiﬁﬂmai@aiat thihia glﬁycmbwgi p sel e;:t and I
interrup unctions. wo configura S r QCessor . uest signals
to support Bt igisrimererlbiar Bpediyent fos i lening st P iissi gnat )
transmt and/ Qr ikagEk e datPhin WHadHah Siso bBided avh SliBRixad Hak/adlisss baciésses may
optionally be inplenented using the two defined Byte Enable pins. [30] In

thi s enmbodi ment ,sofelemsitad | el bus is conpatible with both the Texas
Instruments(r), EnRaneed Hostos RPickes Hi&hfiand cEHBl9) bus and the Mtorol a(r)

Hi gh
e Parallel bus control signals to perform read, write, optional data/address bus
multiplexing, data strobe, Host/DSP handshake, DSP chip select and interrupt
functions.
¢ Two configurable Host processor DMA request signals to support either
combined (single signal) or independeni (two signal) transmit and/or receive
DMA chamnels.
e Byte wide Parallel Bus accesses may optionally be implemented using the two
defined Byte Enable pins.
{30] In this embodiment, the parallel bus is compatible with both the Texas
Tnstruments® Enhanced Host -Port Interface (EHPI) bus and the Motorola® High
Density Interface, 16-bit (HDI16). Changes were made to accommeodate both Parallel
bus capabilities as part of the PYDM 16-bit bi-directional Parallel Bus.
[31] Also, in this embodiment the timing and switching requirements of the PYDM
Interface parallel bus are based on the EHPI bus but have been modified to form a
superset to accommodate the HDI16 bus timing and switching requirement. On startup,
the host processor 28 reads the on-board cookie EEPROM on the PVDM to determine-

which vendor’s DSPs are present on the board. The host then configures the Host




Density Interface, 16-bit (HDI16). Changes were nade to accomfo§la$iEP 2§bh
Parall el bus capabilities as part of the PVDM 16-bit bi-directional

Parall el Bus. [31] Also, in this enbodinment the timng and sw tching

. requirenents of the PVDM Interface parallel bus are based on the EHPI bus
but have MNEEFHBYBMBi ed to forma superset to acconmmB8aESPHEMP 16 bus
timng and switching requirenent. On startup, the host processor 28 reads

the on- boarygd 600k G FERRRR hbBudHENLI ha &l Bfiphiitde with ielonsbendor ' s DSPs
t 2 )
are present on the %oard. The host 1%{hen configures the Host 5 0 6 SEP 2006

WO 2005/ 057338. PCT[ US2004/ 039943 termi nation logic 26 to utilize the bus
protocol t i i - W ; . {RESZY-HoRTR le, in
this enbodi me]nt Sﬂ%%@?ﬂﬁﬁ%?&%&e@% - Hosfligg ests) out put %%d"s’mt)

| nterface siupwaPVOMFefact siged] ichangerefraciive depandeniian shohareior DBERE | s enabl ed
via the on board cqokie E Wfigald b Lty (both
recei ve anoenﬁglﬁ‘g?ﬁ‘&ie ﬁ%&aﬁ?% Plégg%n pﬁégllﬁ%alll)}émés eg V\Af{nﬁﬂ%g%éﬁh bascd

on-board RSRsvednd tiahenitIDRQ. fhusttling ometal}t iy uged vdtpbaBEREbasedershdard DVA

control) is_used wt | 16- base n hoard DS n.slf:l.ar hi on, the
HRRQ ( Host @M%&&@ ctio p‘g‘fd%?fif’%ﬁﬁﬁltﬁf]%?lfg%‘& (s:?ngllr? I14 %ﬁ%c ton is

]tcanab![ ed or HDH%SQSWSESD Iﬁgﬂgggﬁﬂii@l, ﬂEEEB(M(Hm@@d?Readif@:&ﬂRRQ .
unction is used w - based . S T irin n__indepgndent. receive
DVA t hr ot t | 9Pt EYMM Frtetdicq s tﬁnwe%@eeaah?%f’ Qfd‘ﬁ}l%ﬁgf’l?eé}ﬂ“\%"‘?ﬁ‘etcﬂ@“ HTRQ
function. [ﬁﬁﬂmﬁ dobiefits € TROHRRE MinctoA M \@6d Hith PIDT1 OUlised DSBS fegifing BEqUI I €S

all devices located on a single PVDM nodul e to be connected lngj%aral l el on

the i nt er naindepgndsing repaive:PMe thepiding contrl prdyHaT bE PseddR Faniingon WiRyle, o
conserve edgep GhOr pin usage. One exanple is by inplenenting a conmon
interrupt I'Tne back to the Host processor, requiring the host processor to
pol | the PVBB] ndddhieembodimeni doneecoepin qup censtrairiveawirei Al devigss flogpied on gy
processi ng gl SIBYHMIARASE SR lldifd iR bERIAIBA molifidhal fidapRRRIBUCNI p Sel ect s
for each DSP&Fe'Use flor etermni ng Ich local processing elenent is to
respond on Ahditibieal trhdeeffs BiesnadDBRoastlyesisE AepubeiACRI B8raE PYe s@inples by

i npl emented. using the 4 bits i ket h address
and data it WPP%Hc%rﬂ'glgnfrﬁée%lféﬂl?%%tééﬁwgﬁggetg% Sgnggﬂl’}élggirrg%l el %ﬁs. The use
the 4 separ ploeesadtds psisthe PVDM nfodule adsieeifis DEFs tndbtermifiestheeh Rapllel Bons pl us

USTNG the M obesbing semeddilt SR8 Bl FulIRER

[34] Independent Chip Selects for each DSP are used for determining which local
processing element is to respond on the Parallel Bus. DSP addressing functionality may
be implemented using the 4 bits of Address bus or by multiplexing both address and data
information onto the 16 -bit bi-directional Parallel Bus. The use the 4 separate address
lines for addressing and register functions plus using the multiplexed address/data mode
as this is compatible with existing implementations.

[35] The general architecture of the software interface via the 16-bit Parallel bus is
very similar to the existing PVDM modules, i.e. it is a Slave interface with separate Chip
Selects and interrupt capability.

[36] TDM Highway

[37] In this embodiment, there are four, independent TDM data streams defined.

Each TDM highway is presently defined to implement 128 time slots at an 8.192MHz bit
rate, assuming an 8KHz Frame Sync. By design, all PVDM module hardware layouts
must be capable of supporting up to a 16MHz clock frequency, including SI (signal
integrity) compatibility analysis. Software support for a 16MHz TDM clock rate is
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as this is conpatible with existing inplementations. [35] The gegeSEP 2006
architecture of the software interface via the 16-bit Parallel mus is very
simlar to the existing PYDM nodules, i.e. it is a Slave interface with
separate Chip Selects and interrupt capability. [36] TDM H ghway [37] In
thi s enbosiomeotos7here are four, independent TDM dat aPCHPRAHE3IWEY | ned. Each
TDM hi ghway is presently defined to inplenent 128 tine slots at an 8. 192MHz
bit rate, sl Hgdwdre SififortHoared By TIOM dhckdpsration isaplio?MoMisadul e har dwar e
| ayouts nust be capable of supporting up to a 16MHz clock frequency,

i ncl udi ng Se¥&Mmgnal  integrity) compatibility analysis. Software support

for a 16Miz;3 E@%M@Wbﬁs@l Bk AR ARGy nc R AANPHRRARBDe bi-
PCT/ U82004/[035M43 optional. Har ((j)vvare srupportc for 95‘5'\%? %El\illjecllock operati on

i s optional dlfeefnon&li@tt arepognalbrimplemenpd aTHEUPYERS BromtngRY BMysrdwssdiont ame Sync
L1nes My QgL hAPBhid Gn Ais oflbddib AP Rredittba ﬁ;ﬁﬁh@ﬁ%ffgﬂtﬂ)ﬂh eyt ed as

inputs to sTro form

enbodi ment , lities as 1§thegqmm’oeb1-&ih@tlomdh®/mtheéﬂValMMleuleﬁé@WGYﬂ&g notines as if
t hey may be_bi.- /fro owever, it is not
required f or IHHY f%@%\#ﬁ@@uﬁ%& agf)lﬁ@r@*/'ggt%gh%&ﬁgn di rectl onal . [39]

Bot h t he TE{MFrmm‘ym‘DMEﬂm@ISmkmﬁi @ndct sSgmiymaounee oosinls ialdwyinghévowi Nng new

di mrensions |.n TDM b terfacin S e cl ock domsu n support or
erm nat i orfipasss M b p o AR B A BRI TAG Toot &
Emul ati on Bgﬁmﬁgﬂﬂ;ilofnzﬁhjcﬁo@lﬁwwﬂfePV@Mrrﬁaﬁl& on the PVDM have their JTAG
ports dai sy chai_ned. be acconplished either via a debug header

on the PVDW%dJFé%TeSFI%EH’Q'IW‘“P@%O pin SI MM connector onto the Host

platform Thgse r e @%@ﬁﬁen@canrﬁ@stoﬁtﬂémﬂmﬂabﬁwmepaﬁg ddi@%hﬁ&ﬂ be used
si mul t aneously. [42] Debu? header s %: be the standard 14 100" 2x7
18 3 Qslgerm&erp

header, a dogigmayky aeggelished st visre shughapdesondpe RYRMane "&h net hod
deenmed sui tﬁ@k@?&w&xﬁ@&&cﬁh@ﬁﬁe?fo@@ létﬁ?rﬁ‘%'é’élﬂv dcfedh phiak dyage Chip

Sel ect [ 44] his enbodi ment, a uni que hardware chip sel ect included in
t he PVDM JTAG bus are not required be used simultaneously.

[42] Debug headers may be the standard 14-pin 0.100” 2x7 header, a custom 2x7 edge

comnector or any other custom connection method deemed suitable for the Host platform
team debug.

[43] Hardware Chip Select

[44] In this embodiment, a unique hardware chip select included in the PYDM
interface allows the host platform direct communications to any special functionality or
on-board programmable device on the PYDM without disturbing the operation of other
DSP select lines and the PVDM module’s standard fonctionality. This allows the bus of
the PYDM interface to simultaneously support different, non-DSP uses on a single
Generic PVDM without compromising the bus's existing DSP operational function
requirements.

[45] On example of extra functionality is the use of a programmable on-module chip
to dynamically adjust the slew rates of the DSP clock timing signals.

[46] DMA

[47] The PVDM interface of the presently described embodiment implements the
legacy PVDM asynchronous, unidirectional, single channel Direct Memory Access
(DMA) transfers, and also implements new asynchronous, bi-directional, dual channel
DMA transfers using an additional DMA conirol line.
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interface allows the host platformdirect comunications to aﬂy sgtgcimjﬁ
functionality or on-board programmabl e device on the PVDM wi fﬁ)u
di sturbing the operation of other DSP select |lines and the PVDM nodul e's

_ standard functionality. This allows the bus of the PV/DMinterface to

si mul t aneousopseupBort different, non-DSP uses on a sPREPEEBHYE| ¢ PVDM
W t hout conprom sing the bus's existing DSP operational function

requi r enent gig] [4@@@@%@@@%&@@1@ dhadlel {n¥erfage hdt@whts duht a
programmabl e on-nodul e chip. to dyn-amﬁ;]%#qld‘% adj ust the slew rates of the

DSP cl ock t fomRbling gradiiions] herivwaigadati chagas\oppRionlelding s dgfimed esent | y
descri bed eﬁ%ﬂ@%@ﬁﬁﬁhaﬁéﬂ% %a@%@wﬁm)m%ﬁ%goﬁﬁ%ws%e hR4)OHtss

uni directio singl e channel Direct Dry Access DVA) transfers, and
al so i npl enshliteonadWAagiasist emboklinesllows prtipizaieniof the Fiens|for 1oma

2005/ 07 33ep0o BEIb A BBt ERPLRB LA rYEMRR SRRIISVE, Vet onal

DVA channel [49ht ek hawe,aluhiddMAcaddresumgmechagiomalows ksewé pithen erabiefided, entok

har dwar e- def i ned channel output .control.line is defi.ned, t Il ow

ol aneouReTRagE At TGP (fltolf st SRS ind Rl

addi ti onal &msihdirety addpstadalidiessregiatkl ansinopmentimatiptamenfatibize  DIVA
interface f more i.ntellige DMA data transfers over the existing | egacy
VDM bua ePPhi 16 7oH QU DR R A A RGP A B CRTELT O] e uce. of
ei ther enbegldem Wt Qrordd Bl QoRRuteRFEEREsheRim, thitad®xecaedbii gigltaion

structures or separate address lines for _external, directly addressed
addr ess r egfRRIReT o hhgconpates Frefiablempeding reardrrluds GRS gt fhingiempghstigy s

features of mbitg dpRva Mehﬁﬂelé@aﬂé-ﬂ?ﬁ%lkﬁ@fi&&@%%%ﬁ i WA BoR and 8o o’ Ogr am
code, stored on a conputer readabl e nedi ur’rll t a%l is executed by a digital

conput er. TI&] cofhsunentiording apy desredsseried#yth refercnrsdo themsefgrest her t hi ngs,
magneti c . S i i I H‘B&Qﬁfe o la8Si aikRsigk gi t al
informati og;aﬂ%ﬁlgn%g&ofﬁ%xi gl]’ﬁthﬁghi&ﬁ%gﬁ%ci on hagéﬁﬁgdveﬁggglﬁé%scr [ gbtéogbw th

ref erence t© actmnmedstecaitherthe BB HHR 0 Sus e desesiadp [The modificadordisignal

descri ption,: i.Al L i | : t .t her the
el o v 1SRG aehinofle SherleAAs ool dRF b AN b BRI Kifofh,
‘accormmodat ebyppdrgms vEskilbmsheqartt Alowhadivesand sistidohs willgorhs sppeentdel as is
Eg\?vwg e g%pg?eeré%q%gﬁ)gs%ﬂ 1?1‘%9! z!rt.'&cc%%ng?};,tit' is ﬁ‘(l.»ttuﬁéﬁ}%h ‘o' Rt ﬁ{%qm%lﬂﬁgﬁ E)Icléf)f ANS W I

provided by the appended claims.




persons of skill in the art. Accordingly, it is not intended toflg SEP 2006
i nvention except as provided by the appended clains. 8 0 6 SEP 2006 What
is dai ma\ﬁlh%tsl A nost pl atforn PVDM (packet voice data nodule) interface
where th il e includes at | east one on- board DSP (digital signal

pr ocessory) cormgtaogmamrmwmg 0ch 601bE 6900 iAbliELe BHgeRfO! 0Ol of a

set of parallel rotoc |nter ace co I’IS ng: a parallel bus
coupl ed tRackefanoriiia Inplyﬂ@%atdeaatme ISFbanﬂ HER{(digitalsignel mmspr)hol di ng

| nf or mat 'c%ﬁmggggb%@yoﬂg p‘é/ﬂlcﬁfélr ﬂg@: g%calfehﬁusg?r%ﬁ’nlcbledf a4 of Bﬁ&rﬁﬁé?%ﬂés is utilized

by the on- seria ou o the non-volatile nmenory for
r eadi ng tHﬁ@fOF(Pi$(ﬂal€bJﬂtedﬁC$|é$mpﬂﬁ1ng the non-vol atile nenory; and termnation

| ogi c, aao;?apélfei Bﬁsb Qﬁé H%O%%ﬁg of’{h%tl:?§|9| in the set of parallel bus

protocol rea e_ln_ tion fromthe non-volatile nmenory and
i mpl ementa m-valdie rm@rr@w ledldiba infpinuation drdicatide mhichiane diyhe paraliebugol atil e

nmenory, E)tébt[)g&?g lm‘zédgﬁ'ytﬂ@ on%%f‘djgggp 2. The interface of claim1 further

conpri si : enmulat1on bus’ for allow ng diagnostic testing of
on- boar d actsfigbblsngosipleddo theneori-yrlaiild meeony fos Fregding2the infoimeatioodwest ¢rsi ng:

mul tipleg qP! exed buses coupled to the on-board DSP. 4.
The mter*%ﬁgn gef’lé{{'l?al mdﬁlvélere the PVDM includes a plurality of on-board

DSPs, t héerminaiondegic, feapatile of mtpigrméentinggach prates! i tbeaet ofypapdlleDBs chi p
sel ects Rs%toécﬂé 861 feBGin tl'%alﬁfg)'rrﬁleulcﬁ'f frOhePho vcﬁat% r%?ﬁgtgtm Bnefff d DSPs

to respond to the para and a har warec or

comuni cafne gara{}@ltbhs arajesal, d@erﬁiﬁe%bnm m%evmm\meh@ry utilizedi hydbe opeci al
funCt'On%liadi/ gp. The interface of claim1l with said non-volatile nenory
further ng digital signature information utilized by the host for
unanbi guous nodule identification. 6. A nethod for interfacing a host

| at f d where the packet nodul e
Prel boen By CactLPREKS: o) 3,0 Soraihe) :

i ncl udes at |ea
a test and emulation bus for allowing diagnostic testing of on-board components.

3. The interface of claim 2 further comprising:

multiple time-division multiplexed buses coupled to the on-board DSP.

4, The interface of claim 1 where the PVDM includes a plurality of on-board
DSPs, the interface further comprising:

a like plurality of DSP chip selects for selecting a particular one of the plurality of on-
board DSPs to respond to the parallel bus; and

a hardware chip select for communication with a device on board the PVYDM that

provides special functionality.

5. The interface of claim 1 with said non-volatile memory further holding
digital signature information utilized by the host for unambiguous module
identification.

0. A method for interfacing a host platform and a PVDM (packet voice data
module), where the packet module includes at least one on-board DSP (digital




9 0 6 SEP 2006 signal processor), which is conpatible with ong 9a3quqg5ar
host parallel bus protocol out of a set of parallel bus protocols that can
be i npl emented by host platform and where the PVDM i ncl udes a

non- vol ati I e rrem)ry hol ding identification information identifying the

type of -Cou g? W@‘@h%‘m ﬁemﬁ&@%%@;ﬁ@gﬁw L@b#o%écofus and

seri al ost at orm an ertornmed by
host pro@é‘!;@f(ﬂ seimfpar@ite&dw prvtaed!s that c@@h@ﬂn@emgnﬁeﬁ@ymema@rm apéadi ng t he

non- vol alye, fHePYM de%*é%o?ﬁ?dlfdle Pﬁéﬁmoﬁvﬂm&é@ﬁ@ﬁ%nﬁ h?at:bﬂﬁ-l?&‘nfdnﬁﬁ“ on

|nformat|on to identi a part ar a rotoco out of the set
of par al lidantifying thpﬁmﬁ@ns!matdwaﬁﬁ salqub‘m bite awonﬂgura@e@ﬂraﬂebtm DSP; and

o ot ogo) g S8 LRELBUARYG 1foct et /oRh R ISR R AIREALL P 6,
wher e t h@OﬁtmOQ&ﬂSalt on therhosbplptierol. @er@r:gng e stepgefat ure i nfor matl on, and
further QImsd t t t

i nformat?on lé'?%ﬁg}a |t%u'(ﬁ;g@f3§}°v ;;1'2%%1}3“ ag{?)%ﬁl\tﬁ%'d%hgﬁ%n the digital

si gnat ur mfbrmainprm identify @aﬁmrmrailedbt@fproloaolnwﬁ oiiftiesr get &f dedileldned har dwar e
chip sel %P&toédlé‘%@?@%&%bﬂ\ﬁztﬁ‘@@ (fi IS hlq t he PVDM and where t he PVDM

i ncl udes a non- sai d net urt her conprising the step of:
utilizi ngwﬂimmnartfm/mrellethuat@mmentltm@pamc@m pseailel bes potecdBP nodul e

wi t hout mﬁhﬂ%f@imltrﬂﬁpﬁ%&ré gcting functionality. 9. The nethod of

claimé®6 ere sald step of configuring the parallel bus further conprises
the steps of: selecting the function of a particular DVA control |ine of

the bus' 7o be_ comiatbblod il o! B ABRNALNEhdord Rollepl | ed, on-board

DSP. 10. A syst I'nterfacihg a host platform an packet voice
data no@&ignelure Nfremetiomangdduithar copuibiagithestapesl :at | east one on-board DSP

(digital, onpatible with one particul ar host
%Aucfgﬁzﬂhe dﬁﬂlﬁfﬁgﬁéﬁﬁﬁe intth&ibA; 5?&

par al | el rotocol ou Set 'of parallel bus protocols that can be
i mpl emenueambigupasly idgntifying the P‘dﬁm hased ontthe digitipignature irdersnaionon- vol ati | e
menory hol ding identification information identifying ‘the type of on-board

DSP, with a 10
8. The method of claim 6 where a dedicated hardware chip select line

couples the host plaiform to the PVDM and where the PVDM includes a non-DSP
module, said method further comprising the step of:
utilizing the hardware chip select line to select the non-DSP module without

disturbing DSP chip selecting functionality.

9. The method of claim 6 where said step of configuring the parallel bus
further comprises the steps of:

selecting the function of a particular DMA control line of the bus to be compatible with
the DMA operation of an identified on-board DSP.

10. A system for interfacing a host platform and a PVDM (packet voice data
module), where the packet module includes at least one on-board DSP {digital signal
processor), which is compatible with one particular host parallel bus protocol out of a
set of parallel bus protocols that can be implemented by host platform, and where the
PVDM includes a non-volatile memory holding identification information identifying
the type of on-board DSP, with a

10




0 6 SEP 2006 configurable parallel bus and serial bus coupling & SEPhaIH
pl atform and PVDM said system conprising: neans for reading the

non-vol atile nenory over the serial bus to access the identification
information to identify a particular parallel bus protocol, out of the set

of par a'c'oﬁf EFAHIQFq;leSandts@ﬁ{atequ% g%@tthghﬁstﬁéﬁbr%%d%m DSP; and

nmeans for |gu |ng the para nt the particular parallel
bus protSM@me canpEtSINGUNi cate with the on- board DSP. 11. The systemof claim

10, wherg,lhe f%a&ﬂ%@ji \FEﬁéWé “%Yw i 5 &al Pé d QAHCHESHNT Or mat i on, and

further conprisin or rea digita naturelnformatlon
and neansdefrtﬂfrcajnamﬁp@nﬁmg|tsyldedéfma ﬁqrt Wrtméallpk)@lﬂ mat@ed owi af e eHt@f t al

Si gnat ur g -dgf t%:ﬂ?r&o%@s thét |s-EBﬁl SHiE Gith Mle G- B{a piagge a dedi cated

har dwar e "chip se I'ne coup P&s t he host ormto the PVDM and where
t he PVDMrmeﬂﬂsli@re@négmrmtDSParaﬂelchﬂséo Irs@lemesytbe@mtlfculﬂt baelieg®pri si ng: neans

f_or utili 6tBQoltt$190lﬂ%§ﬁ’€@1{?%fﬁ%Pgﬁ%o%F&PéPne to sel ect the non-DSP nodul e

wi t hout sturbrng ip selecting functionality. 13. The system of
claim 10 where said nmeans for configuring the parallel bus further

cOMpr i sesis:  Teangnd GheifLBhi o Mferl G Ale ARRAS hGHL B cont ro

line of the bus to e wth operation of "an identified
on- boardsmaturquormaélgnmnde‘urtlmro:@mmﬁpgoduct execut ed by a host processor,

for interfaci elehgﬁfe &#?&ifs@ggfu?é‘ﬂff}ﬁ}(&\/'a%“ket voi ce data nodul e),

where the pac ncl udes at 1 east ‘one on-board DSP (digital signal
pr oc essomeangtiprcinambigusoirly sddrvfyingsdihe iP\ER¢ bpsad ercthe aligitabsigngdaieal | el bus

pr ot ocol I?Uﬁmé& nd set of parallel bus protocols that can be inplemented by
host platform and where the PVDMincludes a non-volatile nenory hol di ng
identification information identifying the type of on-board DSP, with a

cont 1 aur 3l o par shd shedisy Ath 36Ubele DUsscaUPhiRaldf eaboBlyat for m and

PVDM sa conput er program product a conputer

usabl e neaHpias hehiasgplateiutod elPé@Man@Wbemgtha%V&Mi@cbﬁgtsammEg/SP

module, said system further comprising:
means for utilizing the hardware chip select line to select the non-DSP module

without disturbing DSP chip selecting functionality.

13. The system of claim 10 where said means for configuring the parallel bus
further comprises :

means for selecting the function of a particular DMA control line of the bus to be
compatible with the DMA operation of an identified on-board DSP.

14. A computer program product, executed by a host processor, for
interfacing a host platform and a PVDM (packet voice data module), where the
packet module includes at least one on-board DSP (digital signal processor), which
is compatible with one particular host parallel bus protocol out of a set of parallel bus
protocols that can be implemented by host platform, and where the PVDM includes a
non-volatile memory helding identification information identifying the type of on-board
DSP, with a configurable parallel bus and serial bus coupling the host platform and

PVDM, said computer program product comprising:
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enbodi ed therein, said conputer program product further conpri %ngp 2006
conput er readabl e program code executed by the host processorgf readi ng
the non- volatile nenory over the serial bus to access the identification
information to identify a particular parallel bus protocol, out of the set

of paral |a@ongi$rms%l@%cﬁum hBdhg cb:ﬁp@@%ﬁbﬂb%r&ﬁr&ﬂﬂ dohe pﬁfé]&iﬂ?r d DSP; and

conputer rea program code executed by the host processor for
conf i gur eAtPodigd theyginafaid compyter qugrﬁmrﬂ%tfpﬁaermm@wgar paral | el bus

prot ocol chb@p GQFP@HUaBI@tpﬁodVahl‘bddE%xe&ﬂe@Bff% HézP proééssoﬂ't@ r&ﬁ'ﬁ&%@r program

product of claim 14, where the non-vol nmenory ds digital signature
i nf or mat N8R, Vokafte F@W%?VQE%W@? biép toashpeR 1Bp ‘qeé%l@FﬁB‘P@ =r59r5§wamt<e; ode

execut ed dé\‘\tliy@pé}ﬁéilar&fa%%%ﬁ prBfUcoF 8adifife & f piallbitiils pPotoBRs Uh s
information ; and conputer readable (grogram code executed by the host

n
processoi® ¢%¥P%'ﬁw¢*b@8@§r%¢afq BeRt #9i ng t he PVDM based on the digital

- si gnat ur @oinBfiRF FRdaBR: prddtam dbRe @RERHEE by erqgfsﬂﬁl‘oﬁé%ﬁﬁir c@ﬁﬂdﬂraﬁb Mel4 where a
dedi cated hardware chip select |ine couples t latformto the PVDM

and wher epfRllieHuispyinplemgel the @artigulapparplsp %@mt@col %?Qﬂ"'ﬁy%'?@m“f”ﬁrt%er
conpri si Rg-hoaRpYper readabl e program code executed by the host processor
for utilizing the hardware chip select line to select the non-DSP nodul e
wi t hout disturbing DSP chip selecting functionality. 17. The conputer

program ggoduct ple Edrﬁ;bdiérlgﬂ'og\‘aﬁfﬁmaﬁét%f eBAng 4] Where BRMMdBWIAIN the parall el
bus further conprises readabl e gj ogram code executed by the host

processolmﬂ‘”dﬂ"y:E‘@ldé@!Q'tﬁbs‘gfl'?éuref"ﬂfﬁif‘t‘@f&*? afd wrihar ¢qrerfisiio: DMA control |ine of
the bus E@mgﬁtgﬁﬂ%gaabﬂetﬂrﬁgrmnt&dte@e% bfﬂ'%rl'ﬁfst gr'e%c‘@gso?-fbr'réjﬁ{ﬁd fhed on-board

DSP. 18. : packet Vvoice data nodule) to coupled to a slot on a
not her bo&igal @etpfarmajfion:i@Ae| udes at | east one on-board DSP conpati bl e

with oneomamtek%Hd@blefwédra%oable%c&é@ngr%tr%pbmeéss%rﬁﬁhnaﬁnb@%@éwel bus
protocols, said risin a parallel bus interface

coupl ed !C{?nf'W@gﬁﬁgf’VﬁW P%Seéfontthé disipl sigpatyretfarpatioal | el bus interface
adapted to be coupled to a parallel bus on the notherboard;

16. The computer program product of claim 14 where a dedicated hardware ~
chip select line couples the host plaiform to the PVDM and wherein the PVDM
includes a non-DSP module, said system further comprising:

computer readable program code executed by the host processor for utilizing the
hardware chip select line to select the non-DSP module without disturbing DSP chip

selecting functionality.

17. The computer program product of claim 14 where said means for
configuring the parallel bus further comprises:

computer readable program code execufed by the host processor for selecting the
function of a particular DMA control line of the bus to be compatible with the DMA

operation of an identified on-board DSP.

18. A PVDM (packet voice data module) {o be coupled to a sloton a
motherboard, where the PVDM includes at least one on-board DSP compatible with
one particular host parallel bus protocol of a set of parallel bus protocols, said PVDM
comprising:
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a non-vol atile nenory holding information indicating which one of the
parallel bus protocols is utilized by the on-board DSP; a serj al SEPSEﬂUE

i nterface coupled to the non-volatile nmenory to allow a processor on the
not herboard to read the information held on the non-volatile nmenory so that

term nat i0fkrhRIbhs %ﬁé&@ cH@;SIQ@foblﬂ@rh@st (s g BEP! m ﬁi@%&éui&%@@ch pr ot ocol

in the set of paral ﬁrotoco s, can read the information fromthe

non- vol at'”tﬁﬁa‘%?ﬁﬂp}ed t&l’ﬂ? QOH’B diieaParalel busren themalirbeardt ocol , i dentified by
t he non- ohGH-idiRiIERERoYy hoIH'ihg 'ldfér?ﬁiatBM indi&ating m%rdakefa'%ﬁ‘e B9aidplest platform

havi ng a not herboard i ncl udi hg 5rocessor and a slot for accepting a PVDM
( packet m@@lﬁﬁtl&']'ﬁ%@{@)"oﬁb%@ 8fpl ed to a sl ot on a notherboard, where

t he PVDM4 Q6iapsl@sinbfabeasipl e tﬁ@nQ&%IQt.lQ%rﬁWénow g IpréﬂecE dr onQh&

particul ar host parallel bus protocol a set par a us protocols
and al so Meiberbaars tg r%thﬁdﬂfaﬁmqt@n Wlﬁﬁfythﬁdlodrvﬁ@tllerfﬂ@mﬁmﬁodhaﬁ ndi cati ng

whi ch onge@findts zo@élaﬁmeerhomeﬁboerootcaﬁéﬂxéof |ﬁ1dignhédt|%§%a§¥PF oPltReard DSP,

said host platformconprising: a parallel bus cou e host ports of
t he DSP, efparaitel puy Brotasplshean iead dhg infsmatiomperadhe BOfbéf)]étﬂa prsEeYo a

paral | el a'ﬂHSrmBP&n-FeR?th@THaPQE@:P&%r&oto%ols%%ht%“edq}iﬁthé RbRNbBHE mMdagyed to be

coupled to the non-volati| to allow the processor on
t he not héﬂ'b@&rwthéol’@aérqlﬂ%':’l nformatlon heI d on the non- volatile nmenory so
that term nation | ogic on the notherboard, capable of inplenmenting each
protocol in the set of parallel bus protocols can read the information

from t he 1on- vol Atoplp! FavingR Mathiegaaard incliding 4 Ripfessobard g stot isol |
i denti fi geditingREPMOR- (i@t (dise ARAMMbuII S bl 265hIY tdth§osl Roard DSP. 13

motherboard, where the PVDM includes at least one on-board DSP compatible with
one particular host parallel bus protocol of a set of parallel bus protocols and also
includes a non-volatile memory holding information indicating which one of the
parallel bus protocols is utilized by the on-board DSP, said host platform comprising:
a parallel bus coupled to the host ports of the DSP, with the parallel bus interface
adapted to be coupled to a parallel bus on the motherboard;

a serial bus interface adapted to be coupled to the non-volatile memory on the PVYDM
to allow the processor on the motherboard to read the information held on the non-
volatile memory so that termination logic on the motherboard, capable of
implementing each protocol in the set of parallel bus protocols, can read the
information from the non-volatile memory and implement the parallel bus protocol,

identified by the non-volatile memory, utilized by the on-board DSP.

13




