WO 03/ 098813 PCT/ S@2/00100 r 1 13 November 2006 FLEXIBLE POAER LI NE
MODEM FI ELD OF THE | NVENTI ON The present invention is related generally to
.the utilisation of electrical utility 5 power |lines. Mire artl cuI arly,

4 his invent M3 {'®8%el ated to a techni que for transm tt| r?g’sé;ﬁﬂ" cei vi ng
digital information within an electriclutility power OHEPWETPK.

BACKGROUND OF THE | NVENTI ON ¢ %XP&)ﬁﬁOWEﬁeL'REE@%E i nt erconnept al nost
every hone and business in t hi ghly desirable to
utilise this established infrastructure to deliver digital information. A

syst em of pasaigugo;ﬁgig NVE'NT'i(N mation over power |lines could be exploited
inalarge n i ncluding LAN, renote neter,  readin | oad

control, stat B’ﬁéﬂé“@ﬁt'mst@ﬁéeéj FEa% o ey uidisatany of %{Fc"é‘ifh%b'% 15
tel emet ry, Sangbweo lioas. TWeeepatictizay,nthid everttion pievelatedi 1ve a ntetiwiule for oduct s
currently av rnd ari
4-carrier prg'('run%}émﬁ1 érﬁ]recﬁﬁﬁg@gﬁalw&g cPCaﬂé]éC?r{c IEm'ﬁ/d&gn"}s?jr(IJ'repprobI ens
with existing"§®lucts is that they use 20 different protocols and

nodul ati on standards that are |ncorrpat| ble. Therefore, these products are

i nconpati bl e. 0 Intellon nodemw || not provide
access to an ?%@?FRSEWQ 6f$ﬁgm®vﬁaw In view of the foregoing, it would
be hi ghl'y 1@esPovedsliige hetwprks\ntereoraestysimeshelery ho@b andplsinesstin thg worli t al
conmuni cati ony iy, @&\éﬁﬁn 'de@?adeEo"VQ{ n‘ée B LE ?ns%:d 'M\é@ﬂc'm(?e\' t$td fivee therefore

an object of the pres i nventi on provi i'Ne modem that has
conpati bi | i t ydigitaf Wfoémﬂ*ﬁljnoﬁ %yyte@fofpew@w q'Q"ﬁb“‘BH&%‘G” presdgeeslinghcedid are 30

based on DSP gnéxdidited in aakrgeinagyer ofl ways ~intilidihd LAN/ tenlotd Weler readimgl |M 111

* * ~ ~
Vi 1 661 66 loa | H Irc|>l Hlslaltul_sII Icllwel_clzlklslol_rlil Ismtcl:_lr!els almld related electrical equipment,

15 telemetry, and so on.

There are a number of power-line network products currently available, for
example Lonwork’s 2-carrier product, Inari's 4-carrier product and Intellon’s
ODFM product. One of the major problems with existing products is that they use
20 different protocols and modulation standards that are incompatible. Therefore,
these products are incompatible. That is for example an Intellon modem will not

provide access to an Inari power line network.

In view of the foregoing, it would be highly desirable to provide a system for
25 implementing digital communication in a power line network.

OBJECT OF INVENTION

It is therefore an object of the present invention to provide a power-line modem

that has compatibility with a majority of power line based products which are
30 based on DSP and FPGA technology.
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*(300002* WO 03/098813 PCT/ SC02/ 00100 2 13 Novenber 2006 SUMVARY OF THE
1TNVENT] ON Wth the above object in mnd the present invention provides a
flr'exi bl e nodem f or transmtting and receiving signals via power-|ines,
including: 3%k anmabl e transmitter using digital sifgAACH¥essing
including a digital signal processor &nd a controller fé%“ﬁﬁ@”ﬁﬁden1
functional control, which includes wave shapi ng, coupling units needed to
transm ssi on process and uter bus interfaces; a progranmabl e receiver
usi ng digital @ﬁ&ﬂ‘ﬁf666§$v TPNcl uding a digital 10 signal processor

and a contr ol ek thfe@bowl@o,éeomaﬁha m@fbt-éseﬁtaﬂweﬁ@mdr@hdeswé&mlelrﬂ&dewd@s wave
shapi ng, and couglllnga&ﬁnl ts needed jn receiver ﬁocess and conputer bus

interfaces: at° ey LCEYNYSIHNAE YBPOWREIREP Y FIN9st or age of data; and a
cl ock genekat or C@Lqmbgaknmeblbheansnnaas nsitd elrgntalnsignraﬂaqmceesrmg isludiing avave

shaping is US&dhta Qgrﬁaﬁ %E&EQJO%B@@ c'oﬂmﬁgr f%} 9\@%00&9’1 f?lnét%qéﬁ'croﬁf#olvw& for m

This nmay be achel eved a diglital nodul ator m xer,
filter, or otiRdydessygye GEQH'@GSCOUWHG: winpeedad bhéfaﬂsr'i‘ﬁ'é‘i“fra@@%%na'ﬁ}b used to
connect t he r@nq;uterswa@ﬁgwss of the systemto thereby allow the transfer

Chi e i || be ConnBEBATRPUS "Bapel PREI AP Tl PO gy TR AtBhey

synt hesi séP negnabprocessar dard ag@ntoliat for tﬂ\efrﬁotdemrfunctnbnalaqmm«ol:yvh&h dreidss whi ch may
be required a\}é'sfhé ﬁnd&%hélfﬂ %itslr%%dééz’@tr@&@&@?'p esd B & gﬁﬁehgﬁén ned based

on thé clock romt ge erator I'n an"alternati odi nent the
present i nven‘f‘qeﬁ?f:eﬁr ovides a nodemfor transmtting and/or receiving a

signal via a powestibashene RAlSh awéeérmemsdyw&isltwag% of i@aaand nterface for
providing a |ink befo\l\ﬁ ene?atgrec\claluqed tonrge t?a%smltter ane ce?ve?ont roller; a
nodul ati on neans; g P
15
The wave shaping is used to transform the input signal to a required wave form.
This may be acheieved by a digital modulator, digital mixer, digital filter, or other
such devices. The computer bus interface can be used to connect the major
components of the system to thereby allow the transfer of electric impulses from
20 one connected component to any other. Ideally this will be connected as a
parallell circuit. A digital frequency synthesiser may be used to generate different
frequency signals which may be required by different parts of the system which

may be determined based on the clock from the clock generator.

25 In an alternative embodiment the present invention provides a modem for
transmitting and/or receiving a signal via a power line, said modem including:a
local interface for providing a link between a device and said modem;

a controller;
a modulation meansi

30 a data canversion means,

a coupling means for providing a link between said modem and said power

line; and



30 a data conversion nmeans; a coupling neans for providing a |ink between
sai d nodem and said power Iine; and WO 03/098813 PCT/ SG02/00100 3 13
Novenber 2006 a nenory neans, said nenory neans storing anI urality of
al gorithms, WRHOMSEA d al gorithm bei ng_sel ect abl e by saif§TE&AYPH er, said
controller selecting said algori.thmadd using said sel ect8¢™%8rithmto

convert said signal; rein.ta. ] i I | . _.sal ol l er
recei ves said si g%_a e%}gn@ags's%l%hﬁﬁgg él?ar%ﬁ%esg?rg’gg?gﬁr I@gér{\c:aé ?@T{S’ai d signal
usi ng sai d sefabtsal AIPEM PRIRG iSpieeakie by srifgenteptere seidisoaraier seigctingower | i ne,

sai d convert eghidalgiim bsd GEH et fIbcky afRlifim tieshkrlshiRigheians and passed to

said data conversipn neans to.convert said signal into an anal og signal,
sai d coupling neaWEerFWetﬂqﬁnérﬁng@Bss' 3k 8a'grf8[“6c5'gr SRNEY s?'ﬁf@”@ifoﬁpomr
i ne; and B0 sdicioeal intérface endicorvestaisaid Siggalalsingsaiddsettated atgonther istoon neans

recei ves said | ' [ - . Ld. signal
using said seﬁoén(ﬁtggégpé{bgegﬂ ﬁrﬁ“ﬁ gmélsglg c?ﬁ%ﬁé%?@ﬁaéﬁfﬂéﬂ%é%?@%aﬁdal si gnal
i s denodul at e@of4RleRITFaND RIF APPERY torfBindala ReNveESiARaeRY tocoswardsaidnt rol | er,

said control | ggnat @y @ht shafai Slgrial, Wl cdupliy MeadOHERttraAcRAP AP aRalby Sai d
device, and said i nt e‘tface outputs said data to 15 said device. In a

l ocal ,
further aspec?'gqah@%pslagjspeo ering 8% i on provides a transmtter for
transmttig dat @hereinds se@ivema@r signaheaid slatadconversisminidaes recaigéushicng: a | ocal

| nterface forgRf Ghii i Balefind MRINEAPURErs Sa4 Lidlal il s B seiglled TaNSTI t t ed
across said power line; a controller for receivi sald data fromsaid

| ocal i nterf a@@ordinintohdigita signel spid Hoighsienal isdemadyiiein saiddeodyiationr k dat a

L or nat f a nmoduk&iseind fervardedtd adid Etgutr6|adr,¢|agaaﬁoatrc;uar &fiﬂvétzmﬂgr{eil iﬂfbl et wor kI

ata format fo creat i gi.tal power line signal; Lgital to anal og
convert er forttoE"éaﬁl\?g%pﬁar@e g‘éugﬁ'd ﬁj'??'aqnd pSSWQPC"‘\? i"ﬁeér%ﬁ Q?Héug ?ah‘ggat%ﬁ(’ anal og
power | i nelSsi saitbdevicand

In a further aspect the present invention provides a transmitter for transmitting
data across a power line, said transmitter including:
a local interface for receiving data from a device, said data to be
20 transmitted across said power line;
a controller for receiving said data from said local interface and converting
said data into a power line network data format;
a modulator for modulating said data in said power line network data
format to create a digital power line signal;
25 a digital to analog converter for converting said digital power line signal
into an analog power line signal; and
a coupling means to enable said analog power line signal to be transferred
into said power line.

30 In yet a further aspect the present invention provides a receiver for receiving an
analog power line signal from a power line, said receiver including:

a coupling means to enable said analog power line signal to be received;



a coupling nmeans to enable said anal og power line signal to be transferred
into said power line. 30 In yet a further aspect the present invention

provi des a receiver for receiving an analog power |ine signal froma power
Line, said MEENBI3 j ncluding: a coupling nmeans to enabl RETEKIHMEHal og power
line signal to be received; WO 03/0988%#3 PCT/ SG2/ 00100 13odeBoeNoveenber 2006

an anal og to digi taI erter for nverting sajd anal o ower |ine signal
into a digital pofef n‘% }e/ 5?““‘3%\“3%&?88{1%”5%05?'4 %'}a%&eﬁ%%aﬁ%‘i ?'SHE’I' sai d
di gital powerinfoiarbgitl pavelr llmemlgnadjat a; a controller for converting said data

into a required Iafd@r%aﬁaompaé?&fahuatm‘ig Jamrd@fa» pmdu.@eé ﬂntddaﬁaerface for
outputting said data in said interface ocol forma a device. In a

further aspect th8 $9PEQEALOT FVATINS FAIE A dEQ aarer?étr%d“?’fﬂcetﬁ"é?f‘soﬂn tting

data 10 aér ofesnay; gmawer |ine, including the steps of convertl ng said data

into a power |ine, t a aid power
| ine network data Po?raf’n@{ H?%%ﬁthé’Jt@ s@&"g%g g Sg' ovveraclelpro OCO?BHB?t% converting
said digital pegwse. |ine signal into an anal og power line signal; 15 and
transferring said analog power line signal into said power line. In still a

further aspec ﬁpr esent inventjon provides a nethod of processi ng
anal og power | @hé“% rf88< the yRTeRt B&%‘P” Piaides P RatRs fRp'antE s of -
recei vi ng 9ai abrtwsalnmg/epm\wmclbdm@trmsgapabf converting said anal og power I i ne

S! gnal . into a di ggat gmﬂg\éﬁﬁ dgﬂt nrﬁoggg\p% lihe Q&/gr?(q}glaafg il sai d digital power

line signal into onver rnto a required interface
protocol format; m‘?du'aWtiﬁﬁ ti?tﬁgn saitl povert 'a\el f‘r?tvsmk daiarfpéma‘ta@érepm ocol

format to a d@yitafower 88 signal;
converting said digital power line signal into an analog power line signal;
15 and

transferring said analog power line signal into said power line.

In still a further aspect the present invention provides a method of processing
analog power line signals from a power line, including the steps of:
20 receiving said analog power line signal,
converting said analog power line signal into a digital power line signal;
demodulating said digital power line signal into data;
converting said data into a required interface protocol format; and
outputting said data in said interface protocol format to a device.
25
BRIEF DESCRIPTION OF THE DRAWINGS
Fig 1 shows a block diagram of the preferred embodiment of the present
invention.
Fig 2 exemplifies the data flow when the present invention is in transmit
30 mode.
Fig 3 exemplifies the functional operation of the DSP module of the
present invention.

Fig 4 shows a FSK modulator.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig 1 shows a bl ock di agram of the
preferred enbodi nent of the present invention. Fig 2 exenplifies the data
fl ow when the present invention is in transmt 30 node. Fig 3 exenplifies
the functi o 03¢p8tati on of the DSP nodul e of the preseil/SGIVENMRY on. Fig 4
shows a FSK nodul ator. WO 03/098813 PCF/ SC02/ 00100 5 133Noweets®s 2006 Fig
5 shows a PSK nod last F% cﬂ@a an OFDMt FM nodul ator. Fig 7 shows the
coupling used in %‘PE?E 04i ment of the present invention. 5 Fig
8 shows a bl ock dFgdrsewsen O&ﬁMND@nmddlaDSP module. Fig 9 shows a

functional di agr apgof sHole tr@%ugﬂ%qls@d lnﬁhgp%%rr%g(%%o@n{:%fqméﬂr@t or. Fig

11 shows a PSK dem)dul at or shows an M denodul ator. 10
DETAI LED DESCRY$PFP®N OF THE | NVENTI ON The present i nventl on provides a
uni ver sal power - | Figes stode enbioak dipgiae fol 4rEDC aﬁnmsmhtbanlbon networks. The main

i dea of the inve_n% @shog tal?\?r}ctlérﬂfdngéjgrﬁt E‘n durpo ffer ent kinds of power

i ne networks (di eren 0CO ion/ denodul ati on met hods)
will be realised big 1§§FPM&P§SE§§@Qd@ﬁ0©ne general , standard and

nodul ari sed har dvvargemp,hag,g 9PBK dEheadsyi ce ideal ly includes both a
transmtting rmde n the transmt node, the data

froma local intef géﬂB‘ﬁ?}a%8¥bp'§:H\éﬁ?T?%t?’nto the 20 power line after

form ng pridt ocol , m)dul ation, and filtering, etc. In the receive node, data
can be retri eyefaREbYesdiPRbN G THE NVENTIGNer line is filtered,
The present invention provides a universal power-line modem for power line
communication networks. The main idea of the invention is that the functions of
different kinds of power line networks (different protocols and
15 modulation/demodulation methods) will be realised by software based on one
general, standard and modularised hardware platform.

The device ideally includes both a transmitting mode and a receiving mode. In
the transmit mode, the data from a local interface can be transmitted into the
20 power line after forming protocol, modulation, and filtering, etc. In the receive
mode, data can be retrieved after the signal from a power line is filtered,

demodulated, and protocol transferred, etc.

Reverting now to the figures for a better understanding of the invention. The
25 overall system of the preferred embodiment is shown in Figure 1. Conveniently
some units in the modem may be used in both transmit mode and receive mode,

e.g. Coupling.

For convenience the modem will be considered as both a transmitter and a

30 receiver and explained separately as follows:

The transmitter may include 6 modules, namely, a Local Interface (1), Micro-
controller (2), Digital to Analog Converter (DAC) (8), Digital Signal Processor



denodul at ed, and protocol transferred, etc. Reverting now to the figures
for a better understanding of the invention. The 25 overall system of the
preferred enbodi nent is shown in Figure 1. Conveniently sone units in the
podem may b&"QAEEPEH both transmit node and recei ve nodelCTE0H0IWBoyp| i ng.
For conveni ence the nodemwi |l be consifdered as both a tPAREWFEYEr and a

30 receiver ans tt ma

i ncl ude 6 mgﬁggzépaﬂglﬁeﬁ(ﬁé@p‘% taGI%L1yArf‘=“é"r FB%J\) e(‘}’i);\ %rr(% r(':(gbn??poﬁ er (2),
Digital to An@log Converter (DAC) (8), Digital Signal Processor WO

03/ 098813 PCT/ SQ02/ 00100 6 13 Novenber 2006 (DSP) or Field Programmbl e
Gate Array (FP % er f and Couplin q(15).‘Inthis
arrangement t'A ﬁ?‘??té'éf“é?rﬁﬁ‘é{edﬂgP@éH?%V‘%Ee §fFI8ffows: 5 a) The Local
I nterface ®odul e 3) f edde lideel intglate ddddalel 1 Geedst ther inputeyats gmm fotier exanpl e a

personal conp R/ﬁ:gs fég%%(gmélg% phM's%hﬁ CST%PLStL.IpIn%CﬁF\e Wpcqgfgr]tro Ierl?%odulr;-!ﬂt1 wWll be

M cr o- cont roI ace
converted into anbhccé'pﬂlatbﬂ'@rop?gvm“efl meilend tiheodda femahd eeaabinterfdesr 1 exanpl e

the modul e coplitheC @bMBREd qtaéaarm 58 b&Webe tn@thdaardataPkaﬁngtor . 10 The
converted data is thendﬁu%sed modul e 3, and %he si gnal

e
transfornmed tSRE P& dcoa%qnv?rt H@‘%’fO&hHﬁB fgrmpt t?iér(‘-ﬁ” Py {983 equi r ed

f r equency,10nothel @nveted datecis tidn pdssedotovibe DISPIFREJAomnatle dasrad ftiveosiyriahe

M cr o-cont ol dtuoptd b e SR 30 dhdll k3 | ol feededfegener at e

the digital power I ne S|gna In the nodu e digital
power |ine sﬁ@%&?”% Tedytiori¢ert ed i nto an anal og power |ine signal in
the DAC nodul e 8.ce) The puwarnge I@&Mﬁf d!atlan@orﬁltgmh.cwdohtr&@r tr amsberred into

E Eg Kgpmﬁrf : Ie::]r?gtiu aq%g %ﬂamtélygf Radl nerate tﬁe dlgaialt pecgwep?l\éveer&gﬁglpllnltrula cation in
15 DSP/FPGA module 3.
d) The digital power line signal will be converted into an analog power
line signal in the DAC module 8.
e) The analog power line signal will be transferred into the power line
through the Coupling module 5 after power amplification in the Amplifier(s)
20 module 9.

The receiver in this arrangement may include 5 modules, namely a Coupling (5),
Analog to Digital Converter (ADC) (7), DSP/FPGA (3), Micro controller (2) and
Local Interface (1). The received signal stream can be as follows:

25 a) The original signal from a power line 6 (analog signal and noise) will
be coupled to the ADC module 7 by a transformer and capacitors in the Coupling
module 5.

b) The coupled signal will be sampled and digitised in the ADC module

30 c) The data will be retrieved through the digital filters, and
demodulation and equalization (if necessary) carried out in the DSP/FPGA
module 3.



The receiver in this arrangenent may include 5 nodul es, nanely a Coupling
(5), Analog to Digital Converter (ADC) (7), DSP/FPGA (3), Mcro controller
(2) and Local Interface (1). The received signal stream can be as foll ows:
25 a) The oMQYPHEE!si gnal froma power line 6 (analog sifAACHNI noi se)
will be coupled to the ADC nodule 7 by a transforner andtapaci®ors in the

Coupl in m)dule b h and itised in
t hepADCgm)duI e )ln T’ $/|h&8§8m%ﬂ (%P%ez :meetrftl” eeooa%}r%\?'@??ﬁﬁo?vﬁg (gl gital

filters, and tO@Q?ﬁéiOllrmrfaGﬁP@mfobfqmt|ezgaJtR?0a32( USBnecessary) carried out in
the DSP/FPGA noduf e 3ne W20 098 B3k PO SERLOMONN e LoaNipaber 2006 d)

In the Mcro-co “5;\ | ler nodule 2, the retrieved data will be converted to
a certain i nt@%4&% protocol format, e.g., RS-232, USB. e) The data will be
output to 6ther devices through the Local Interface nodule 1. 5 In the

preferred SYSB%% @eﬂe?#rSI gﬁgilglnl éﬂaﬁ{g a%hlf'%rsw naebenrgeccggfaw % fhgtrééé f ecei ver

because the recei ower communi ca s are | arge
enough for t hecApse. thyeseied rsignelsdn mewerne capmyrticatipn networksrase taseRul e can

al most  be a ¢Hough fii*ﬂ'let/ﬁﬂc dendrérre tH@"ie@é’lvér%ffﬁ@%@wér’-lﬁ%'nﬁﬂd@le bl all¥shi ng now to
the transmtter andr err to 7 the function of the

transmtter cah® Btgelqj@ dayi (éea%hifﬁdse@grﬁﬂﬁ’éﬂe The transnmitter includes a Local

I nterface WWbdul e 1, which can provide an interface between the

M cro- cont r ol &ty rﬁB\g‘{!% ‘?hl\%gér%%iﬁeff'%nfﬁrg‘r@{rjggw g&;tész 17 the afpaiRcgGhdg a PC

with the Power-|i em using a . cro-controller
modul e 2 can Yal&mitley cpp &6 merescieqicteseived. THe Fansaitter dnalydes enl-oe@bnt rol . The

m cr o- cont r ol hetaddModt I thish Edeprvhidd &n mIEFh e betvedtha MisdidoplibiRE

module 2 and the other devices, e.g., connecting a PC with the Power-line
15 Modem, using a USB port.

The Micro-controller module 2 can ideally provide 3 functions. The first is system
control. The micro-controller 10, controls the whole system, such as switching
on/off the Amplifier module 9, initiating the Local Interfface module 1, and

20 selecting the algorithm stored in the memory (15) for the DSP/FPGA module 3.
The second function of the Micro-controller module 2 is bit-stream processing,
e.g., converting the data from USB data link format to Power-line data link format
and channel encoding as shown in Fig 2.

25 The Micro-Controller 10 is able to control the Local Interface module 1 through
use of control signals. When initiated the Local Interface 1 may transmit data into
the Data Buffer 12 of the Micro-Controller 10. The Micro-Controller 10 selects the
algorithm from Memory 11 to enable the data to be converted into one of the
acceptable power-line network data formats. The algorithm can be selected

30 manually by setting an appropriate switch on the modem, thereby causing the
micro controller to select the desired algorithm. This formatted data is then
outputted to the Data Buffer 13 for the DSP module 14. Control signals can also



on/off the Anplifier nodule 9, initiating the Local Interface nodule 1, and
20 selecting the algorithmstored in the nenory (15) for the DSP/ FPGA
nodule 3. The second function of the Mcro-controller nodule 2 is
bit-stream pfOLEIhg, e.g., converting the data from USBSEAYY nk for mat
to Power-line data link format and ch&nnel encoding as SHBRR*IAFig 2. 25

The M cro- Conlg QérJt %m]’tﬁ 'Nﬁcr@%loﬁtréllgr ?@Qttﬁghshn'ﬁ dJU?eha-hi'_ th ﬁﬁtfozilg‘é %ngul el

t hrough use contro When i NTLiat ec oca ce 1 may
transmit dat acqumfere&aﬁ@le l&‘eBDﬁ megulation grethod @ndtrensmi@sritaauencyr 10, The

M cro-Controller 10 selects the aI gorlthmfrom Menory 11 to enable the
data to be copy % ed |rt1)to ong of accept abl empovver-l i ne n%twork dat a
formats. The aI[g i THM & B! e@%l%sc?eﬂ’eﬁ'ﬁ' RERBSR IMJCTBPrAcEor nYthad”

appropri at @ serchitehtugnsiithge an(ﬂ@f(rﬁXGtChmneif)ylguailpmcagplrtQMQonmnm’ ArckRGA Ol | er to

sel ect the degi 0 ted to the
Dat a Buffer 1'% érﬁ(rgsiéﬁg%gsmﬁ]oc H&! Qﬁ gr%%rol Eaeléﬁenuggﬁlcg %Qgp%

03/ 098813 PCTP@G?QWWPGU‘“%U%bWMPa@%@%éo @ fromthe
Mcro-Controller 10 to the DSP nodul e. These control signals could for

exanpl e i ncl ude duI nmet.hod tranpsm.tted frequenc A DSP may
be consi deredﬁasbgssp ra '563?581303“'31 %E‘S?ﬁP?{E‘B%@ |tl W?%er%nxs §a%/1?%hi tecture
sui t abl e fi&r $@9tlne&ecﬂatda€mfrolfn e giaio-Ganbalies sariyleal gorinduttas .intdithdPGA i s an
assenbl ed chi Bsﬁ@ﬁbﬁ' 1, naqea&o@ésg@ydas .4 msﬁ sutﬁutqmmt m;%&&auef:@nmee

i nt er connect ed /é t he user nmeans har dware or So The DSP nodul e
3 is a key moder&EPEA ‘Er}‘fé"lab’é’t‘?s?ﬁ”frf"@rd Wfthﬁﬁ‘écrﬁt%’éﬁ?"%é“qg&ﬁ beandids seen in

Fig 2, data fprograinianidseibe-sGesttin el Memdrpduit €5.2 is inputted into the

DSP/ FPGA 14. The processed data is then output to the DAC nodul e 8. The
DSP/ FPGA chip may be controlled by the Mcro-Controller nodule 11 and its
program ca® alfsofupetiontod thedP$MFPGA Mastuier 14 iBieixemdlifed IrGFiglre ¥ ulhcsén b of t he

DSP/ FPGA noduden It e &Wmdltfallye% MGdLEét&HF\@ne%nodLﬁat&Q% qﬁe aggﬁﬂmtnhat the
data will initially be nodulated in nodul . orithmin the

nodul ator 16 1§ laggr 162 O%Bhfhﬁtm‘%ﬂ?'aﬁ?’gélﬂi’rﬂt?‘fﬁ% ItI ’Pahﬁ? S'BB'esqaﬁﬁfe carrier
nodul ati on or maauldtion G MU Eari@ddbaidtion, indltigigasky FARK 202BEKMAZRPSK, MASK,

QPSK, QAN, MSK, GMSK, or OFDM, etc. It will be controlled by the Micro-
20 controlier 10 for the DSP/FPGA module 3 to call one or more of the different

algorithms stored in the memory. These algorithms may be stored in different

addresses in the memory allowing the DSP to access the corresponding

addresses for the algorithms, in accordance to a command from the Micro-

Controller unit. The modulated data will be output to DAC module through the
25 transmitting filter, which is a digital band pass filter (BPF).

The function of the digital modulator is to modulate the baseband signal to a
transmitter signal. There are a number of algorithms that may be used for
modulation.

30
For example, if the modulation algorithm is a single carry Frequency Shift Key
(FSK), the block diagram of the modulator is shown as in Figure 4. Where:

cos(m- Freqa+¢) Ifs(n)=1

y(m) = {cos(m ~Fregb+¢@) Ifs(n)=0



QPSK, QAN, MSK, GwBK, or OFDM etc. It will be controlled by the Mcro 20
controller 10 for the DSP/ FPGA nodule 3 to call one or nore of the

di fferent (gorlthms stored in the nenory. These al gorithns may be stored
in differentVO'5ttfBsses in the menory allowing the DSP t¥TEAEYNY he
corresponding addresses for the al gori®thms, in accor danEé“°1e%be%f°°80mnd

fromthe M Crl? the%ﬂ%&rélgllc{neglﬂ&mrbtm Eh% | a?rglr awﬁlgﬁj %ey ébéK)bqhe ut to DAC

nodul e t hrough t glta “Band pass
filter (BPF).diggramiofjthetiasklater 'Stﬂﬁewmlngilgm5n‘6/(haﬂeat or is to nodul ate the
baseband signal to a transmitter signal. There are a nunber of algorithns
that may be used for nodulation. 30 For exanple, if the nodulation
algorithmis a single cdessynFraeguency iShilhtoKey (FSK), the bl ock di agram

of the nodul ator i s'¢RG 0 &8 weqlf,ugy? ffsln\;\h?re _cos(m Freqg.a + rp) If
s(n) =1 Y(m cos(m. Freq.b + rp) I S = 0 WD 03/098813 PCT/ SG02/ 00100

9 13 Novenber 2006 If th osrf}?dﬁ"real;[ 2 g%rltd'umls a four-carry Phase Shift
Key (PSK), the bl ock(mykagra of ator is showmn in Figure 5. \Were:
lcos(m Freg.a + cp,) if §P5((’ﬁ) ’2-‘110*¢’4A|\/9'fsz” <os(m Freq.a +rp,) if sl(n) =1
cos(m Freq.b + (p,) f s2(n) = 0 y2(m - cos(m Fregb + rp,) if s2(n) =1
y3(rn) _ cos(m Freg (c) CQ&}QN)Fr?qcs@(sh) sy =0cos(m Freq.c +rpb) if s3(n) =1

lcos(m Freq.d +rp,J T SHcosm Fréy. ph M) if sXeHS(m Freg.d + Mpg) if s4(n) =15
I f the nodul ation algorithmis an Othogonal Frequency Division Miltiplex

outside the FM band ( OFMfMyreqd hg )bl gel,fli @gram of the nodul ator is shown
in Figure 6. Wered(ms= . _
—cos(m-Freqd +¢,) if s4(n)=1

If the modulation algorithm is an Orthogonal Frequency Division Multiplex outside
the FM band (OFDM-FM), the block diagram of the modulator is shown in Figure
6. Where:

10 y(m) = cos{m-[2x fy + s(n)] +¢}

The function of the digital mixer 17 is to move the central frequency of the signal
to a proper frequency for transmitting. This may take the form:

15 z(m) = x(m)+e**°m,

The function of the Finite Impulse Response (FIR) filter is to reduce any

unnecessary frequency components.

20 The DAC module is the module that converts the digital signal to the analog
signal.

The function of the AMP module 9 is to power amplify the analog signal from the
DAC module 8 and then transmit it into the power-line 6 channel. And it also



10 y(m = cos{m[2,r fo + s(n)] +0} The function of the digital mxer 17 is
to nove the central frequency of the signal to a proper frequency for
transmtting. This may take the form 15 z(m = x(m+e}l Wm The function of
the Finite MPUI'SBIResponse (FIR) filter is to reduce amCT/SHEdWssary
frequency conponents. 20 The DAC nodul & is the nodul e t hgNoeom2e®t s t he

di gi tal Slgn%?gle .ﬂmeénﬁ%' OBgtcc? og#ﬂ#emzngﬂge%%%%gu ehg i fierTRelul © 9 1 S

to power anpli he ana rom en transmt
it into the p@ﬂ)\ﬁffqni the Dé\cchannel And it al so WD 03/098813 PCT/ SGD2/ 00100
10 13 Novenber 2006 ideally includes an El ectro- adj ust rrent anal og | ow pass
filter (LPF) Offl|tt tth rlloisefrgmthe DAC func aof t he

coupl i ng nodul % BNgUgN PB P RRAIY Wodyle S 5 g inspiate tE%ﬁ'B?tS}c EHP(H’ y(?(S‘ 5Pele 5

conmmruni cat iSoncargumedatién sigmab froinndrontp amer linesie dt. mayt incage & balunded avdal un and

two capaci toga%aa{%rssggoém hn”F%ngge 7. Considering the nodemin receive node
the coupling nodule in twe receiver can be the sane one as used in the

transmtter. Both transmtter and receiver should 10 ideally use an
i denti cal COUOJ)dsﬂﬁrlrﬁ@tﬂ\'d|nﬂ)deFﬁh@rr&:eﬁé@ndd&\@wef dbﬂﬁltrigqmﬁulennftﬂéere%rmdm e,

sanpling and a Io |ta s o nal

Coupl i ng modut% %’3 %aﬁgsegé?rg\ grcims'B' ;Héﬁb@ @qébﬁ'\’/gﬁef@lﬁertsgm{' e digital
signal . |niot hléeailawm amigentivat CROlirgf medue. 15 pref erred ADC nodul e, bandpass
sampling (BPS) theoremwi || be adopted in preference to Nyquist sanpling
theoremthat is for baseband signals. The advantage of BPS theoremis that

it is very ef Fhees it B9 fuBdiops ri@ PheABGNPPIYRy saRtRENG faK analeedioihss si gnal
so that the |amderebnt Tae AnBlog @RVGIfERT tHéalIbubﬁhd AYRIECE haS @16¢ dah@d Y. The

qugz:‘ﬁzf O; b&%%g% ?ngsgorm(larlte%gt %n obgltaF S|gwr' alsn %Qesa];n%‘mg unlpgo 0%0 equation:

preferred ADC module, bandpass sampling (BPS) theorem will be adopted in

preference to Nyquist sampling theorem that is for baseband signals. The

advantage of BPS theorem is that it is very efficient by lowering the sampling rate

for a band pass signal so that the load of the A-D converter can be lowered

considerably. The equation of bandpass sampling can be shown as the following
20 equation:

2(fu + 1)

2n+1

j;:

Where f; is the sampling frequency.
F. is the lower bound frequency of the passband.
Fris the upper bound frequency of the passband.

25 N is the largest nonnegative integer that makes f; 2(fi-f,).

The DSP/FPGA module 3 is a key module not only in the receiver, but also in the
whole modem.

30 Data from the ADC module 7 can be input into the DSP/FPGA 14, Then the
processed data is output to the micro-controller module 2. The DSP/FPGA chip



2n+l Wiere f5 is the sanpling frequency. FL is the | ower bound frequency
of the passband. FH is the upper bound frequency of the passband. 25 Nis
the |argest nonnegative integer that makes fs 2(f,.1-Q The DSP/ FPGA nodul e
3 is a key Nyl é”% Kot only in the recejver, but also in BHECKHHY%e nodem
30 Data fromthe ADC nodul e 7 can be |h1put i nto the DSP/FP@ANEA00Then t he

processed dat t h, P/ FPGA
Chi p w0 031 0961 BePLL Pt B AR 2t s Bt e Sosl B T ed by the

M cr o- cont r ol T&POMSH eThe fuprgon Péemwtdm[?%"/’:sﬁ%’r\@&?dpﬁ this shawRdty unit.
The function mguredch unit in DSP/ FPGA nodule 14 is shown in Figure 9. 5
The Pre-filter 22 ideally is a FIR bandpass filter for single carrier
nodul ati on comruni cation or a group of FIR bandpass filters for

mul ti - car r Per ThepBeHitei 82 idegtyrisuaiFtfAtbiaodpnasT Hikerpior piogle @ifrier reodutagierd i | t er (s)

is to reduce &peniRiaBs Brgrarwa,eof mw@gndbéagennegowunp&we@nn&o*aﬁan&e') 10 The

M xer and IF-Filter élntermlatefre quenc r) m)vethe si gnal
to a proper FOUBHINERESN- oF NeaPYTPRIGLRE o8, PreAll ey )l'%toé'S%‘iPeftB‘? ”?'ﬁ"efrBBFﬁheto process
which is usuadweylie communiemiopeagnneildnd further reduce the noise so that it
is easier for the denodulator 24 to process. 15 The carrier frequency and
the clock of the received signal will be recovered in the timng recovery
| ogi ¢ 25. Phelhgddiseraand |6iFitanlinteimepiaigdraqeersy iterd23 willinmyedesrsighdl thor 24. As

for nodul ati ogtopertifeBlichcd’ & PrdddBRE wiidn .@Iegwfolé DI CHosRY Wifnysed for

denodul ati on. 20 For the single carry ignal there are several
al gorithns mrseﬁ“ynaaﬂf‘*bfée%ew a‘F%W“B‘?—frfBMFé’E"? Beise thiabit btk &Yrtin of one is
shown i n Fi gudeenddulateor4 tdygockssarri er PSK, one of the denodul ati on di agrans
is shown in Figure 11.

15 The carrier frequency and the clock of the received signal will be recovered in the

timing recovery logic 25.

The baseband signal will be recovered in the demodulator 24. As for modulation,
there are a number of algorithms which may be used for demodulation.

20
For the single carry FSK signal there are several algorithms which may be used
for demodulation, the block diagram of one is shown in Figure 6.

For the 4-carrier PSK, one of the demodulation diagrams is shown in Figure 11,
25
For the OFDM-FM, the block diagram of a demodulator is shown in Figure 12.

The micro-controller module can be the same as that used in the transmitter.

30 The local interface module again provides an interface between the Micro-

controller module and the other devices.



25 For the OFDMFM the bl ock di agram of a denodul ator is shown in Figure
12. The mcro-controller nodule can be the sane as that used in the
transmtter. 30 The local interface nodul e again provides an interface
between t he W4 BP&8Tkontrol | er modul e and the ot her devi CEF/SGNHYM/ 098813
PCT/ S@02/ 00100 12 13 Novenber 2006 Th¥ present inventi off"§61%76¥®a
significant problemin the market place. Currently as there is no

i nternational standard for power-line conmunication, existing products
from di ff er enthectegsahnEntian BlYast Teisant aotiernl the markes plage. f Gwresiy 5

standards devs m@ead ish Yio QREMatEHaD ¥ dark Ofor @zs@émlh@,colrrmmhda%h adubtihgar i power -

| t k t tibl

ntel Fon - povErSiEtn St GesPR. oo e e fiobgampalot, o Hoe Fon cibtreh oo o
Simlarly |5f slarpierctsaievelwwfte'seatcb campays Fan ekaraple, Ipelier ardd Inari pewaror k, t hey
Wl require @qlnBRfhk &B&lﬁ%@ are F&%rﬂpﬁn&l@gaoﬁe"r&g |¥Me§h§§ccta95 Qﬁ:ﬁ%ﬁgn bot h

Intellon and | nari network g separate nodens. Wth
the present |9W@ﬁi”?eoﬂ‘?tw?’hethﬁér"§' FEakie Bn rﬁ'&i?”onr’éi’ﬂ?m esg‘é'ﬁd)‘ tereselens but

rather can SaMsr'ﬁd%etorﬁbld@@’lénOlnbh@oWérQiﬁGrnemﬁe thécyQX/lIl r&i(f#g}b' ﬁharl Il ON' s
OFDM FM node Fsli % ss 4 WIa‘PFrlter Sbr‘rﬁ1 G%ﬁ” d;[hat dtSork gﬁprnfsent
i nvention fina Isy r 7 9esVyITE Rs§eTH 0 P'bﬁg EE D i ne
net wor ks. 195 rediitestvot deganatet inodinasn dVWith plae anteamtmivenﬂrm Brees@san wilveht i on has
been sunmar i seeu.reagsga@waaem%dbmathér'aalﬁfséahé %aéﬂ% e 1@&9 n'lotdewrc])“ be

appreci ated by those s c¥§ varyi ng
enbodi nent s a"ri‘émakﬁpmt%'a?ﬁ@r@“’éw qul‘ﬁrdnal"rﬁe“ C%ré%’ *ﬁ@‘oﬁﬁ-oe%cai iBf the

present i nvenhé @resenitivehiit finaMeproXasbresmedeasntabud dpbsbepsweriige by way of
illustration onI nd shoul d not be construed as limting the scope of
this |nvent| o /SGO2/ 00100 Received 06 August 2004 13 13 Novenber 2006

Whilst the method and apparatus of the present invention has been summarised
and explained by illustrative application it will be appreciated by those skilled in
the art that many widely varying embodiments and applications are within the
teaching and scope of the present invention, and that the examples presented
20 herein are by way of illustration only and should not be construed as limiting the

scope of this invention.



CLAIMS: 1. A flexible modemfor transmtting and receiving signals via

power-lines, including: . a programmable transmtter usingPOTGO2DOOgNal
processing including a digital signal processor and aRegived 06 lA@gust 2004t he
modem functional control, which includes wave shapi ng, coupld.BgodiBhdsS
needed to transm ssion process and @orrput er bus interfaces, the

pr ogr ammabl ¢ mtter. for sel ectlng at Ieast one of a plurality of

al gorithns. or far |on ssion; a
programabl e recg?léa?l %@f%q'% m%?'bcﬁgfe\{ﬁ "%%l n OH@ ing a digital
si gnal proce®gedingand a controller for the nodem functional control, which

includes wave shg 'rd@gamrﬂélde @rﬁﬁ%méﬁﬂan@Hbﬁal @@ﬁﬂ%deﬁblﬁﬁﬁahdl@a process and

conput er bus erf ces recei ver ting at | east
onreTp of the p?lﬁ'g’illsigf‘ ée&Fﬂo?ert ﬁ%@qfngﬂ 85#‘;3 ?’8?%{““8@%@?@] Sh 019 t he

recei ved dawbich mtludiesaasﬂvecainepmga,mdmihgmmememmmy‘anirmssmstmp@ege of data; a

clock gener aug odighiflr §ls hifotdies, tﬁétaﬁoa}ghwﬁneeamsm@ﬁfor%Enlect;naeatpl urality of

al gorithnms being | east one . The nodem of
claim1, vvhe‘eé?tr?“éﬁ f p&"?'%?fsﬁ#gct“f@s fanQﬂt%@é@atémﬂYetj?'?“aP”Orft‘? %‘ﬁﬁency
synt hesi zer. tréhsmidaen,nodem of claim 1, wherein said receiver includes a

digital tining  LesoNShodl {ocdhvr T3 TR Bl ol listebn ST d 2t

| east one program and an
al gori t hm ne#igia) siggal Wﬁ@esﬁﬁméﬂﬁ afcopyliemion thw\meﬁ@n funshiens! &Pk i t hm progr am

menory stor ewwcrg }’h@lu@és‘%ﬂe‘ $HapiRd, E@lh%lﬁﬂlllh@ DWitsi ldedidd m@ece&en‘p’dem; or .
transmttlng a or cel a, sl gha e nmodem
el udi ng: /25 bl By s i g suielify et B8

- one of the plurality of algorithms for data format conversion of the received ' ,

data;
at least one random access memory for storage of data;
_ a clock generator coupled to the transmltter and receiver, the plurality
of algorithms being at least one of pre-defined and editable.

2. The modem of claim 1, wherein said a fransmitter includes a digital
frequency synthesizer.

3. The modem of claim 1, wherein said receiver includes a digital timing
recover unit.

4, The modem of claim 1, wherein said at least one program memory
includes a control program memory and an algorithm memory.

5. The modem of claim 4, wherein said algorithm program memory stores
the plurality of algonthms in it.

6. A modem for transmitting and/or receiving a signal via a power line,
said modem including:

AMENDED SHEET
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PCT/'S&2/ 00100 Received 06 August 2004 14 13 Novenber 2006 a | ocal
Interface for providing a |ink between a device and sai d nDPETSGA2/00100
controller; a nodul ati on neans; a data conversi on nmeanRgcebved 06pLgusg20P8ans
for . provi di ng a |link between said m)dem and said power |ineNoamger2006eM0OrY

means, said nenory neans storin ralit f al each said

al gori t hm bei ng é‘iqcé'df“ﬁﬁ?cé fgr»p ‘gﬂ"@ EE'K’EPFWFP%?g Vé%ag‘géa n@f"me sel ecting
one of the pl uralalcblytrcmér al gorithms and using said selected algorithm to
convert said signalydy, §bdhst 0 transmt said signal, said controller

recei ves said signa rom said local interface and converts said si gnal
usi ng sai d sel ecBSFEACHHRFONHLAH 0 a format acceptable by said power |ine

said converted siagid@plingSméang Ubrairettinya ligabelwsanditidinocem medesid and passed to
said data cop ion means to convert said signal into an anal og signal,
said coupli nﬁoﬁ%iﬁe af‘%en transfers said analog signal Into said power
line; and wher ei 1§ e@NINeOeRE seidimemorymedns siodngia Blselty ®bAYE YIS N - means

receives dsabycthLs?alcajéngnmmt;%m od sQ8uId rs ﬁ&ﬁ@gm@nd %W%rﬁr’élléﬁals ISI gnal |
usi n sai se cte or i (0] ITa SI gha
is dgrmdul at éﬂe iAg ogg P {ﬂ "é‘f?fc?ﬁf; H@Qﬁ?ﬂgr‘fﬁ'“q 8?‘&/5%8‘383?{80'?&"’3 cont ro?l er,

sai d control toeu'onvefmmﬁesigral said signal into a format acceptable by said

devi ce, and sai d Rl to daRLAY LAFSul/ LB biRRk feclibasdiosR foflovi ce, the

pl urali ty of al %g ng a gast one o re- fi n@ gigd editable. 7.
A nodem as cFaf B’"i‘tﬂ"f“\‘,"?éi”%cﬁmﬁﬁ%?%‘? Flaneh PEng s AL WRans i ncl udes
a sanpling medsrmat acceptame y saii Gowergng lssid kedverted hmahg reatoladtbgd i nt o

di gi tal i 9§ ymofluafbRARTEAS pilsah Bdid Al Rloads BagHERN Sai d data

conver si on
said signal into an analog signal, said coupling means then transfers said

analog sighal into said power line; and

_ wherein to receive sald signal, said data conversion means receives
said signal from said coupling means and converts said signal using said
selected algorithm into a digital signal, said digital signal is demodulated in
said modulation means and forwarded to said controller, said controller
converts said signal into a format acceptable by sald device, and said local
interface outputs said data to said device, the plurality of algorithms being at
least one of pre-defined and editable.

7. A modem as claimed in claim 6 wherein sald data conversion means
includes.'a sampling means to sample said signals before being converted into
digital signals.

- 8. A modem as claimed in claim 6 or 7 wherein said data conversion
means includes an amplifier means to amplify said analog signals.

9. A modem as claimed in any one of claims 6 to 8 wherein said
modulation means includes a memory means for storing at least one
algorithm for the moduiation or demadulation of said signals.

+-;\ ‘:P!JFL‘ c\"l -;i
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means includes an anplifier nmeans to anplify said analog signals. 9. A
nmodem as clained in any one of clains 6 to 8 wherein said mrw@dz@iogrean
i ncl udes a menory neans for storing at | east one al gorrdcéived 0B Adgag 2004
oodwd ati on or denpdul ati on of said signals. PCT/SG2/ 00100 Reeeinsedod6t
August 2004 13 Novenber 2006 15°. 18 ‘A nodem as clained in any one of
clains 6 to 9 wherein said coupling neans includes a balun and two

capaci tors aneangetodem adsaimad ih Bgiote ficingd 6 tofg wierdmbald paiptiig | i ne. 11. A
nodem as cl ai t dul ation
means i ncl uden%g?s |n@|u %?\@8%%&(1 ‘lt;déoﬁé ag@rsﬁ?‘a?n@ed’%ﬁéﬁhéz\e t§ %g% mérft er for
transmtti ngeasaidpevesvea power |ine, said transmtter Including: a |ocal
interface for a receiving said data froma device; a menmory neans for
storingapl allt f algarithns r. for. sel cting one of the
plurality of Ig& ‘ﬁ%a?aﬂfﬂegé{\%’wﬂ% %’%eL? 10 Whefelf fﬁ rality of -

al gorit hns beiodgatian mwsuncmdeaﬂéaqbpmﬁﬂfoam&ads&ﬁnd editabl e, receiving said
data fromsaid local interface and converting said data using said
selected algorithmintg a power |ine network data forpat; a nodul ation
means for nodéi aﬁWs%eﬂfogHﬁr&m'm”%doﬁt%acb?iﬁérmwﬁ@e'%WFW'“B ta format to
create a di gifcakingower |ine signal; a digital to analog converter for
converting said dj gty ﬁakereemakécefemg%g@a&a bR EQpe:anal 09 poner | i ne
signal ;; and a couplin d ower |ine signal to be
transferred inta asra?'aorymﬂsfor Rlaringgaplurality 9faﬂ'9§ﬁ1ht‘15er as claimed in claim12,

further Includi ng gntreigptor fselecmng BRadTInd pluraipdfizigoritmisdromnaliog signal s. 14. A
transmtter %%en%lr?hwgg% 'tipe ;():lur%| tU‘ o?‘%lggl{mr%s bg‘@ &€ Iertsoﬂfa %f 8%%&?94(1' er

and editable, receiving said data from sald local interface and converting said

data using said selected algorithm into a power line network data format;

o7

a modulation means for modulating said data in said power line |
network data format to create a digital power line signal; _

a digital to analog converter for converting said digital power line signal
into an analog power line signal; and '

a coupling méans to enable sald analog power line signal to be
transferred-into said power line. - '

13.  Aftransmitter as claimed in claim 12, further I'ncluding an amplifier
means to amplify said analeg signals.

14. A transmitter as claimed in claim 12 or 13 wherein said controller
includes a memory means for storing at least one algorithm for the conversion
of signals.

15.  Aftransmitter as claimed in any one of claims 12 to 14 wherein said
‘modulation means includes a memory means for storing at least one
algorithm for the modulation of sald signals.
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includes a nmenory neans for. storing at |east one algorithmfor the
‘conversion of signals. 15.. Atransmitter as clainmed i n anpCBis6opbobai ns
12 to 14 wherein said nodul ation means includes a menBegivesatdubot 260801 | Brg
Aat least one algorithmfor the rmdul atl on of sai d signal s. {PLILfchdés0010
Recei.ved 06 August 2004 16 13 Novend ﬁ%G A transrgtter as cl ai med
in any one ot%cl él"ﬁﬁsnltiertaﬁc'f?b“%'é?ré’%e"g ?"Hs QIEHEEN Feans i ncl udes at
| east one of mbduRitibamepassisclfidels tatleast die of KIR Bar@pasedfitdror recei vi ng an anal og
power line signal froma power-line, said receiver including: a coupling
means to enabl e sai d_anal og power |ine signal recej ved; an analog tjo
di gi tal convértef\'?‘iﬁfvebfﬁhﬂ?é‘?“(‘i‘%@“ gjag Pawel ‘B‘@S'Eﬂiig‘?m BiPREEBEgnal into a

di gi tal powesaid ieneivesirguding: @ denodul at or neans for denodul ating said
digital power lipge.s| {.N}.0 r tring a
plurality of al g%rl %hﬁ@%garz:so{not regél%feasa@oarmg%pé‘g%ﬁ?;ﬁgﬁﬁltgo%t hm from sai d
menory meansec8M¥: converting said data using said selected algorithminto

a required int erfaﬁtaﬁalo@rt@u@aalcohwmtor con@ring saidadnaiogt pwvkate f or

out putting. sal face protocol format to a device. 18. A
receiver as GFal M mﬂ, ?ﬂﬁaﬁj |r§1g'le7§$n%pther including a sanpling neans to a

sanpl e sai d si gn&ldemwiideler pepnyfor damedufatin Faid gioiR! gowal ng; %ﬂ% s. 19. A
recei ver as gkpdd®d in any one of clainms 17 to 19 wherein said denodul ator

means i ncl udes a_neno or _stori st one algorithmfor the
denodul ation of 56[?9&"# ﬁ%ﬂs S W"gﬂpﬁ'@a&@?’\flg onggr%cﬂ aimed in any one of

clains 17 to 19 wrentolier @msdecting an algorithm from said memory means, and
converting said data using said selected algonthm into a required interface

protocol format, and
a local interface for outputting said data in said interface protocol

format to a device.

18.  Areceiver as claimed in claim 17 further including a sampling means to
a sample said signal before being converted into digital signals.

19. A receiver as claimed in any one of claims 17 to 19 wherein salid
demodulator means includes a memory means for storing at least one
algdrithm for the demaodutation of said signals. '

20. A receiver as claimed in any one of claims 17 to 19 wherein sald
demodulator: means includes a memory means for storing at least one
algorithm for the demodulation of sald signals.

21. A method for transmitting data across a power ling, including the steps
of:

selecting one of a plurality of algorithms for use in the conversion of
said data, tlfe plurality of algorithms being at least one of pre-defined and
editable; -
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denodul ator’ neans includes a nmenory nmeans for storing at |east one

al gorithm for the denodul ati on of said signals. 21. A net hoelct/8G02/00100
transmtting data a¢ross a power line, including the sRajaﬁedodAugsdmoui ng
one.of a plurality of algorithnms for use in the conversion Qfnosakdoddat a,
the plurality of algorithms being af7least, one of pre-defined and
editable; Pr F- AM"SGWTFWEVEOW@OthERé@eﬁ%Gd@Be,ﬂjd'ﬂ%ﬁ"uﬁﬂ@@fﬂ 13 Novenber
2006 conver taiggitaaiicto d abRertint RGwbIR&Iakdbrthat el ect ed one ‘of the plurality of
algori Lhis | Nt O AROARE skt R RELIPLA o flehel RA/BL ofiPAlid Bbbipg Sai d data I
saldpowerllnenevxor da f' digita power |ine signal}
converting s#gig! rpver inglsignawer |ine signal into an anal og power |ine
signal ; and trangdn@édihd)8aig igkaP peled dinB QiREl ihiongh shdad powért imesai d power

i ne. 22. A net hod, of processing anal og power line signals froma power
line, incl uty f}?g WBfe steps of: receiving said anal og power |ine signal;
converting sai d wmamferipgpeienalby pewes tigmsignal info said peveilingl power |ine si gnal ;
dermodul ating said digital power line signal into data; selecting one of a
plurality of algorithms for use |r? the co nvers &n of 3 id data, the
plurality of?al goMeime BErFgas"d %Qa%"ﬁ”eblﬁ‘ﬁ s@FaTﬂ) U EPYREE®and - edit abl e;
.converting isdidingthé stepssdfng sai d sel ected al gorithminto a required

i nterface pr ot oc@ce(tllg%g@éanmowé;,%ts;ghg]g said data In said interface

protocol format to a devic
converting said analog power line signal into a digital power line sngnal

demodulating said digital power line signal Into data;

selecting one of a plurality of algorithms for use in the conversion of
said data, the plurality of algorithms being at least one of pre-defined and
editable;

converting said data using said selegted algorithm into a required
interface pratocol format; and

outputting said data in said interface protocol format to a device.
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