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[04] This legacy, single vendor PVDM 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 PVDM
interface to perform additional add-on specific processing such as echo cancellation,

video processing, etc.
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nt of a PVDM Host Platforminterface;
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pmmﬁubﬁm tail to various enbodi nents of t he
i nvention. anpl es of these enbodinents are
[12] us®thsr tedtures andedsisnagas af fhergventianivvig de apparert intyéew 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 PVDM 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.
Examples 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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interrupt logic 2. Four independent TDM H ghway busses
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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 JTAG
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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[ 23] Integrated Cookie Serial Bus [24] In this
S nt, a Cookie SPI bus interface is inplenented

i n (4B ial i _
[%l/@n u g%%ctl%% n g{lﬁﬁéc% At E’ g Supp glﬁet t@%ﬁg Xtt%h zﬁlﬁgsstMM'SO connector 56
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data.. Manufacturing uses it for tracking, serial
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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 PVDM module, and to 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 Generic 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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unanbi guous signature for PVDM nodul e type
identification to be used by the Host processor. [25]
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¢ 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
Instruments® Enhanced Host -Port Interface (EHPI) bus and the Motorola® High
Density Interface, 16-bit (HDI16). Changes were made to accommodate both Parallel
bus capabilities as part of the PVDM 16-bit bi-directional Parallel Bus.
[31] Also, in this embodiment the timing and switching requirements of the PVDM
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
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Selects and interrupt capability.

[36] TDM Highway

[37] Inthis 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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Iséﬁgél&[t rfi]ntese &y tﬂg 9%M module’s standard functionality. This allows the bus of
the PVDM 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 control line.
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standard, unidirectional DVA channel i nterface
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conmputer. The conputer readabl e nedi um may incl ude,
anong ot her things, magnetic nedia, optical nedia,

el ectro-magnetic fields encoding digital information,
and so on. [51] The invention has now been descri bed
with reference to the preferred enbodi nents. For
exanple, in the above description redefinition of

signal pin functions to accommodate either the EHPI or
HDI | 6 bus are described. The nodification of signa




lines to accommpdat e ot her vendors protocols can
simlarly be inplenmented as is known by persons of
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now be apparent to persons of skill in the art.
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nodul e) interface wherein the packet. voice data nodul e
i ncl Lda@smadulb arzdudes ableass one andopgD SR (dgitalisignpkprapessor)

B;?; Iecls %? r bhfé aﬁt_’ﬁegla?t éﬁ&r tg%earaﬁ?eﬁ B{é‘sr:é?l ?%:Pp(gfﬁ&s set of parallel bus

prot qﬁ@doﬁolsSsai&ntdﬁfaeé E@ﬁmsimgmrl sing: a parallel bus
coupl ed to the host ports of the DSP;, a non-volatile

lﬁ}bh%P@}P%@tPﬁh%hQ?hP@f&?Pﬁthﬁp§gﬁ| ng which one of the
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for readi QtﬂEB‘Fenidi‘%oﬁﬁﬁat' on fromthe non-volatile
menory an ting the parallel bus protocol,
techeinbtid bglcbyapabke af dmpleoieating eachmmmoyol inthd def eﬁp'cmg/lletl bus
on- board DSP The interface of claiml1. f

conprBrefosgls, for feéagl%ngath@méma%ppgw% BV, tﬁ%gﬁeﬂjﬁry and

di ag t ER% SRTR -

i nt e?l ééerﬁ%rftﬁ%lt%%rgﬁ?lgpi er (%(laﬁrgrl Si ﬁgt‘m?r%%ﬁ g&gtﬂe TSTOLY;
t i me-wilizied by thenarl-bogudl &5Fd buses coupl ed to the

on-board DSP. 4. The interface of claim1l where the

PVDM i ncl udes a plurality of on-board DSPs, the

3. M TG RcE UF E1RR 1 SRS kSinpAsing: | | ke pl urality of DSP
chip selects for selecting a particular one of the
gplestranidienyulagfondrus tf@raaclmmvglag@she $gs6inglof en-bperdsampppests.

bus; and a hardware chip select for conmunication wth

a devi ce on board the PVDM t hat provides speci al

3.UnEdS infdrflck by clabn 2 Fighdreb@bfisiag: of claim 1 wherein

said non-volatile menory further holds digital

rikjipde me-division radtiRpradiiuses<oyplsg te Hie amoaqard BSP.

unanbi guous nodul e identification.

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 PVDM that

provides special functionality.

5. The interface of claim 1 wherein said non-volatile memory further holds digital

signature information utilized by the host for unambiguous module identification.

6. A method for interfacing a host platform and a PVDM (packet voice data module),

where the packet voice data module includes at least one on-board DSP (digital
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6. A nmethod for interfacing a host platformand a PVDM

(packet voice data nodul e), where the packet voice
wa@lad08/0p36811 € i ncl udes at | east one on-board DSRCT/US2004/039943

(digital signal processor), which is conpatible with

one p ' [ . DA . - Dr | f_a t

o pocn S Bt iR Rob B SR b BaRlch Btk oaByfFus

t he hpstodoll adtf iranset efshralleebed protdeslshvidlduh Be itileented by the host
non-vol atil e nmenory hol di ng/b_l dentification information

i dent Pl andevheyga thr PYRMsigghdepspon-gplatits memory holding
fi ' ' .
oot bR B Blo e IR TE RE obURPERUISE sitfein o

host pordipessbds paralldl bas hobderial aisfcuples Gartprst platfgrmh bed PVDM,
steps of: reading the non-volatile memyry over the ..
ser | afamstiog, BduEEdbyaRs RS ProcFRar P e hoptRIFgeTy foRgrising
i dent jf\iAsBarticul ar parallel bus protocol, out of

the set of parallel bus protocols, that is conpatible
wiatingttien@nvdletlledndBRy oxacthe serial Hus tonapcedsehprleatifiakion

bus to_.inplement, th art.icul ar all el bus protocol
Lo coMTUMATARd0 HerRDL A B b Protocph gubatho gl of paralle]

cl ai Mg proRRER! fhat BRMPRINIO WahIthSoBERIDIL! gy di gi tal
signature information, and further conprising the

sandiguring thermeaalleh us teanghlayinand thegiagticaarparallef ousrmacpioow; to

and unanbi quousl. dent.i fyi t he PVDM based on the
di git%?%uawgtteﬂlﬁiéhﬁﬂ}?bﬁﬁﬁlg " 8. The method of claim

6 wherein a dedicated hardware chip select |ine
coupl es the hOStr£| atformto the PVDM and wherein the

PVbwe methoddd slaamfu hesim the digneolatide ahepershibelds digithlesignature
conprising utilj.zi the hardware chip select line to
sel ec{n%?lﬁgatlﬁ%h%nﬂgﬁﬁﬁg SPRTRINEL eue[e]%xslotur bi ng DSP chip
fealgg the@igftalngdraanalnfbiymat®n; dide met hod of claimé6
wherein configuring the parallel bus further conprises

g@r@aswglwﬁ@mffmﬁh@ﬁ\’ hassd onjthg digitalmignagusa fnfermation.
line of the bus to be conpatible with the DVA
operation of an identified on-board DSP. 10. A system

8.0Thé niedrodadictagmas Whatingl dedicatatantvae EMpi¥elepildeaiouples the host
voi ce data nodul where the packet vojce data_npdul X
| ncl ublétose & g{aé’t@%néﬁ*ﬂﬁa%w &edé@%mgiwdﬂ 2 gpRybP module, said
proce : : : . - r

Rost - ettt falths compiefig TRflbing 1% M ValGRRisRRICe By @fseleot the
bus pnai-DSFI moddiawithant diguibing RBER nhipdeleytitpiinctionality.
platform and wherein the PVDMincludes a non-volatile
menory hol di ng

9. The method of claim 6 wherein configuring the parallel bus further comprises
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 voice data 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 wherein the PVDM includes a non-volatile memory holding

identification information identifying the type of on-board DSP, with a
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identification information identifying the type of

on-board DSP, wi th aconfigurable parallel bus and
wa@eoosab73tis coupling the host pl atform and PVDMT/E82004/039943

system conprising: neans for reading the non-volatile

h al bus t t
Gont SRR AT PP R GORE 14 15 Pt A pd PVDM,
par al 4.l sjRtsn BERbRGRS:, out of the set of parallel bus

protocol s, that Is conpatible with the on-board DSP; =
mnghsiferresdingthewnf-vejatile mpendryg operthe kerial bustoragcess the identification

D R 0 S Ak Bk RSB ALERLy e g orpwrat

cl ai nykGroitd6tsehat ik bEmPRIb1Y Ghthithd 6n-BBABMDSH S
digital signature information, and further conprising:

) : g-
meanssor emfieasiag the naradle e todmplampns themarticulas patadlebhus protocol
and f Or: [ 1 [ tifying the PVDM based
on ¢ 18 Ay RER R B BLka R Y ") e oyt em
of claim 10 wherein a dedi cated hardware chip sel ect
| ine couples the host platformto the PVDM and_wherein

thdbeypaiempiicipmas! Oawhgkisapnpagryglale mepgrsialdedigital signature

furt hﬁﬁ?&&tﬁg iﬁd%hmg@{ifst .utilizing the hardware

chip select Tine to sel e non- DSP nodul e wit hout
phesistubbraading$ke digitpl ssglaaot infgrmiations iaodal ity. 13. The

system of cl.aim 10 wherein saj ans faor configurin
AR idFitamedue BV PoZBae onthe fighal ittt
sel ecﬁ.jff%atﬁlgﬁ function of a particular DVA control

line of the bus to be conpatible with the DVA
operation of an identified on-board DSP. 14. A conputer

D e ) Bheie p g sAG BHOBRT Fil oRett i couples the

dat a ARG ¥lRormWb Bl VDI AR Eh (NOP VDM it de d WoB-DSP module,
i ncludes at | east one on-board DSP (digital signal

pr oc esadsystemifiirditer cemposipgt i bl e wi t h one parti cul ar

s B P L O B e PSP b bt witon

pl at f gisfrbiap HIWEfigbdledting AMdAWhalg] udes a non-vol atile
menory hol ding identification information identifying

the type of on-board DSP, with a configurable parallel

%maensd st%%réf%llaigatuﬁ) \Sﬁé‘f@llnl sH Iﬁgﬁa ?&Séonﬁ%%ﬁﬁéﬁl%%ﬂel bus further
<8 conputer program product CORprising: a

conput&hptisapl e medi um havi ng conput er readabl e

rogram code physical ly_ enbqdi ed
Pnear?s for selectinggchg function gf 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), wherein the packet voice data
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 wherein the PVDM
includes a non-volatile memory holding 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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therein, said conmputer program product further
conprising: conputer readabl e program code executed by

W0 b@slosss8 processor for readi ng the non vol at i PET/DEI004/§39943
over the serial bus to access the identification

informatiqn to . jdenti.fy a partic r _parall el .
a5PBRUEB S egR: P LT r s B B G <Be Sgfigely embodied
that &eia0fR@bbRp@etprbBrahliodit io@& cBiaBrisiapd conput er

readabl e program code executed by the host processor
chmputsordadghle pragratheodraexmchtedl bl tlee hast prosps reading the non-

particul.ar parallel .bus .pr.otqcal iy :
Phe. oRATErRRREH " aR Gl Q535 R eI AL AR rtuion to
cl ai quddify WpefRuRAr birelleldis pedteddl) dit O tersgt dfpaddlel bus protocols,
digital signature information, and further conprising:
conpuhatis eanpriblevih Sigranbesd DSEx@8dt ed by the host

[ ssor r [ .
BPRERA Rl b BB S BRRLUErr goniurin e
exec Waedlebyud tiempledienpthepagivatar paralleltantprgucaltd gommunicate
i dentifying the PVDM based on the digital signature
i nf or'itl thgen-bpgrd PRE. conput er program product of claim
14 wherein a dedi cated hardware chip select line
coupl es the host platformto the PVDM and wherein the
1BVDiv coraputelesrogranoproD&R? offokiith 6 4, wherdinsthis nemvblatitereemory holds

conprj.sing. conputer readahl.e program.code executed by
t he 1?*3 5@@%@@%0%10%@&@@%6 cgmnﬁl&gdv\ar e chip

célﬁg)tﬁfjétrr Béa{dgﬁle go g?ﬁmjin%%ﬁe EheufRa By RPh o8 G cBssbt fdi%%gdir;ﬁqtge digital

I ng D p selecting functionality.

conpuigratyre ofoamtipnpdadt of clai m 14 wherein said

means for. configuring the alle further .
S st i e siknel b b hohpEasatior BE cupbiaggusty
t he hasttiPhetRSBYDM Bhised @h¥d didHaltsihatud aifb@iatidh. a

parti cul ar control line of the bus to be

conpatible with the DVA operation ofan identified
1o6n;rploard I:%SP. . . . .
. The compuier program product of claim 14 wherein a dedicated hardware chip select

line couples the host platform 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 wherein said means for configuring the
parallel bus further comprises:

computer readable program code executed 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.
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