1 DESCRI PTI ON POVNER LI NE CARRI ER COVMUNI CATI ON MODEM 5 Techni cal Field The
present invention relates to a nodemfor use in comrunication through a
power line carrier system which utilizes for comuni cation a power |ine
networ k such as a power distribution link network. 10 Background Art It is
known that a power line carrier systemtransmts data through power |ines.
A power |ine carrier systemconprises a power distribution |ine network,
call ed a subnet, connected to a poDESCRIBTWNer and a plurality of
termnals connected to the network. Each termnal is provided at each
house. 15 It is desirable that a term nal nodemthat connects the term na
to the power distribution |line has an input-output inpedance matched with
the characteristic | f e power distribution |ine. However,
ordinary power di @QW?Q&% &@ﬁ-@%&ﬁl\éw{%&lw MEPENEd wi t hout
considering the wuse for data transm ssion. As a result, individual power
distribution lines usu- 20 ally have a different characteristic inpedance.
When a term nal nodemis connected to such a power distribution line, its
inped@@cqugyn¥%§ 1gh with that of the power distribution line, creating
re- flection of the signal. Furthernore, when a plurality of term nal

nodens are % ) ) . C L
he present invention relates to a modem for use in communication through
a power line carrier system, which utilizes for communication a power line

network such as a power distribution line network.

10  Background Art
It is known that a power line carrier system transmits data through power
lines. A power line carrier system comprises a power distribution line network,
called a subnet, connected to a pole transformer and a plurality of terminals
connected to the network. Each terminal is provided at each house.

15 It 1s desirable that a terminal modem that connects the terminal to the
power distribution line has an input-output impedance matched with the
characteristic impedance of the power distribution line. However, ordinary
power distribution line networks are usually designed without considering the
use for data transmission. As a result, individual power distribution lines usu-

20  ally have a different characteristic impedance.

When a terminal modem is connected to such a power distribution line, its
impedance may mismatch with that of the power distribution line, creating re-

flection of the signal. Furthermore, when a plurality of terminal modems are



connected to a power distribution |ine, the transm ssion characteristic of
the power distribution |ine changes. This change deteriorates the

comuni cation quality of a normally comruni cable term nal nodem or
disables it fromcom nunicating. 5 Fi gL?re 1 is a diagram show ng a power
line carrier system A plurality of term nal nodens, la, 1b, and 1lc, are
connected to power distribution lines 13. A master station usually

connect edcé®néctbil goed power! digetibatikn 1snis thastrhA8misdibg rcfl‘ﬁfracﬂeﬁsﬁférﬁieﬂ'feed to
t he povver line carrier systemthrough an optical flber 14. Wiile the

other, wnBe PR AT T Bl 3Tis BhEhe GREPIPHER BY chmippitatds”

transm ssion _characteristic of the power distribution |ines 13 changes

Thi s changuabisy ef ponenmally remmpupicable texpinal medemar disaliesnit fremmen er
station and the termnal nodemla. In the worst case, the conmunication be-
t ween t hemwanaghgbe continued. 15 Moreover, when the term nal nodem 1c is
connected to the systemin addi- tion to the term nal nodens |a and 1b, the

transm ssi OFlgqf}@r G &f agg{#gapfshba% gppﬁaﬁiﬂ lﬁ{(fe{:zﬁ'ﬁérogﬁfétbﬂf A by 41%39&5

further in a conp I cate nner erior he *quality of
communi cati on. bet ween thi%nﬂfter station and each of the term nal npdens

1a and | btermingl modemp il 6 ARCOHNEBIeshi RetieT distrihution Lines 13.

standardi zati on of the char- acteristic inpedance of the power distribution
| i nes. Howewwrstet itatioequsualy wennhectedutr aahiglidrdebelr netveordyi sidhngs pidaer
distribution lines in terns of cost

Internet, 1s connected to the power line carrier system through an optical fiber

14. While the master station and the terminal modem la are communicating

10 with each other, when the terminal modem 1b is connected to the system, the
transmission characteristic of the power distribution lines 13 changes.

This change deteriorates the quality of communication between the master
station and the terminal modem la. In the worst case, the communication be-
tween them cannot be continued.

15 Moreover, when the terminal modem 1c is connected to the system in addi-
tion to the terminal modems la and 1b, the transmission characteristic of the
power distribution lines 13 changes further in a complicated manner.

This change deteriorates the quality of communication between the master
station and each of the terminal modems 1a and 1b.

20 A radical solution to the problem requires the standardization of the char-
acteristic impedance of the power distribution lines. However, this require-

ment 1s unrealistic for the existing power distribution lines in terms of cost

and other standpoints.



and ot her standpoints. 3 Disclosure of the Invention In view of the
foregoi ng circunstances, an object of the present inventionis to offer a
nodem for a power line carrier systemwhi ch nodemcan maintain 5 good
comuni cation without regard to the nuntfer of termi nals connected. To
attain the foregoing object, a nodemfor a power line carrier systemin
accordance with an aspect of the present invention is provided with inped-
ance-adj usting nmeans that can change the input-output inpedance with re-
spect to time. The inpedance-adjusting nmeans can in a tine slot allocated

for 10 theg; ggm_,@i ' l-ust the input-output inpedance to a val ue that
can at - tgilér\]tqa con ?l?ﬂ%ﬁ@ﬂ%ggr whi ch the communication is perforned in

good qual - jty." T resenf invention is based on _the prem se that the
power |ine ]]@a%lllei“@PP%%£§QI@&P%C1§@I‘%F%Q€F‘H§H& ‘%i‘gﬁp‘ﬁmrﬁﬁ%‘lﬁewventmn 18
comuni cation. According to the foregoing structure, because the

i nput - out fubffermaeniadem fdr5a qawdrelinhzagddr wisten edpel tmodemi cam nidiatain

i nput - out put i npedance can in a time slot allocated for the comuni cation

be adjdqist ey : ' ST ' i Liy. The
" condJi dtJ;Soggou%\goerrﬁni\}hﬁjlugﬁu%ﬁ?%g&rr%%é?gi}%g r’{hlggﬁfnf)gr for ngﬁaf‘%g&é’%agﬁgyi ty"

Toni tor ed BOLBRES{HE RFGHIDE Thibd aomodeBh it & BT ntiar BEURFSRARA er  or
rate of the sign of the input signal being nonitored becones the | owest
val ue. Asaecordsntd withemaadpects Q? the poesant! invendmny iprovided withnimped-
ance-adjusting means that can change the input-output impedance with re-
spect to time. The impedance-adjusting means can in a time slot allocated for
10  the communication adjust the input-output impedance to a value that can at-
tain a “condition under which the communication is performed in good qual-
ity.” The present invention is based on the premise that the power line carrier
system can perform time division multiplex communication.
According to the foregoing structure, because the input-output impedance
15  can be changed with respect to time, the input-output impedance can in a time
slot allocated for the communication be adjusted to a value that attains the
best communication quality. The "condition under which the communication is
performed in good quality” means, for example, a condition under which the
input signal being monitored becomes the highest level or a condition under
20  which the error rate of the sign of the input signal being monitored becomes
the lowest value. As a result, the modem for a power line carrier system can

maintain the communication under the best condition.

The impedance-adjusting means may in the other time slots not allocated to



mai ntai n the conmuni cati on under the best condition. The inpedance-

adj usting neans nmay in the other tine slots not allocated to 4 the nodem
adj ust the input-output inpedance to a value higher than the value that
can attain a condition under which the dmunication is performed in good
quality. The adjustnent to the "higher value" can prevent adverse ef- fects
on the communi cation through the other nodens connected to the power 5 |ine
networ k. The méiemt adfistCelie hfpRebhepwednpb8sn@x domd &aléy Kiphei Rblahhthe

i nput-output termnal with a switch or by term nating the input-output ter-
m nal i t Qo fhd 89401 aRaYA DSBaBoh GRidRE INGEN 18 Bl Rich i P rAGRG! | Ded
obj ect, another nodemifor a power line carrrer systemin accordance Wth
anot her aspect of the present invention Ls_provideq‘ 10 with

fr equencylla(ﬂoeétql%ﬂjltﬁfei‘h@ adiystaant tn shechigherividue” ean preventeadiarsy ofi t h
respect to tinme. The frequency-adjusting nmeans can in a tinme slot allo-

cat ed for féde onorheucom afuricataoth vhtodgle theptheranbder sfoagueiedytot thegpabpére an
al l ocated frequency to pass through the nmeans. The present invention is

based ;on li}‘%en@r.rv@(mk? ﬁ‘ﬁ&?ﬁ&&é@ﬁeﬁ?%&x bé g;%rfb’i‘g{eifdfert‘oxsééﬁéﬁﬁ%ﬁf}lﬂg pg%ﬁrﬂ;{ﬂlﬁ"t h

time divi ston mul tipleXx communi cation an equency di I pl ex
communi ca- tion. Mre specifically, .the frequency-adjusti ng neans nmay have
a plural i {§PBFoRtRuL teapiing) b et Switqh pE &Y Wavnaglgge@eaww'%%&er'

frequency in an allocated tine slot.
minal with a resistor having high resistance.

To attain the above-described object, another modem for a power line carrier

system in accordance with another aspect of the present invention is provided

10  with frequency-adjusting means that can change the input-output frequency
with respect to time. The frequency-adjusting means can 1n a time slot allo-
cated for the communication adjust the input-output frequency to enable an
allocated frequency to pass through the means. The present invention 1s based
on the premise that the power line carrier system can perform both time divi-

15  sion multiplex communication and frequency division multiplex communica-
tion.

More specifically, the frequency-adjusting means may have a plurality of fil-
ters to select a filter that passes an allocated frequency in an allocated time
slot.

20
Brief Description of the Drawing
Figure 1 is a diagram showing a power line carrier system.

Figure 2 is a diagram explaining the change in the input-output impedance



20 Brief Description of the Drawing Figure 1 is a diagram show ng a power
line carrier system Figure 2 is a diagram explaining the change in the
i nput - out put i npedance 5 of individual term nal nodens with respect to
time. Figure 3 is a diagram showi ng the ¥unction of a frequency-adjusting
circuit. Figure 4 is a diagramshow ng the frequency-passing performance
of band pass filters. 5 Figure 5 is an illustration denonstrating the

switch cogfidividualtteemtigalinddemsWitbnd@spigsto tMade for Carrying Qut the
I nventi on An enbodi nent of the present invention is explained in detail

bel ow by rep. 10 ferri [ van c nyl r.awi ngs ... Fl.aur 1S a
di agram shomg%g ea‘aelp)so%\g?aéT%r%giégW?ﬁléFﬁ% %q@%ﬂ%%ﬁ%gﬁ%ﬂﬁﬁﬁg uStﬁ’é (211:‘%1}11#'
nodens, la, |b, 1c, and so on,_ are connected to power distribution_ |ines
13 on the sEuBhgatys & diagypnn spewvang the Jretuancy massing peeformasee jof rgnsh
line 11 on the primary side of the pole transformer 12 is usually
struct ur egadd fitdelrh. a t hree- phase system and the power distribution |ines
13 on the secon- dary side of the pole transfornmer 12 are usually

struct %Ir g?r ﬂé}[}eaﬁ) ?4 24'ifuRHAtHon &é}ﬁgﬁ%fﬁglslgz%g ng' (élf?énﬁbmr;__tﬁgt%{mtxﬂgfe

power Ion l1nes are expresse Ine I n

modems.

Best Mode for Carrying Out the Invention
An embodiment of the present invention is explained in detail below by re-
10 ferring to relevant accompanying drawings.

Figure 1 is a diagram showing a power line carrier system. A plurality of
terminal modems, 1a, 1b, lc, and so on, are connected to power distribution
lines 13 on the secondary side of a pole transformer 12. A power distribution
line 11 on the primary side of the pole transformer 12 is usually structured

15  with a three-phase system, and the power distribution lines 13 on the secon-
dary side of the pole transformer 12 are usually structured with a single-phase
three-wire system. For simplicity, these power distribution lines are expressed
by a single line in Fig. 1.

A master station usually connected to a higher-level network, such as the

20 Internet, is connected to the power distribution lines 13 through an optical fi-
ber 14, an optical/electrical (Q/E) converter 15, and a master modem 16. When
a communications circuit is formed by connecting the master modem 16 be-

tween one of the two live lines and the neutral line of a power distrbution line



A master station usually connected to a higher-level network, such as the
20 Internet, is connected to the power distribution lines 13 through an
optical fi- ber 14, an optical/electrical (O E) converter 15, and a naster
nodem 16. When a communications circui® is formed by connecting the master
nodem 16 be- tween one of the two live lines and the neutral line of a
power distribution line 6 13 structured with a single-phase three-wire

system thg stAldtLRed ﬂﬂ@%@n?ﬁrphééb tHree-vid s90te2h HeCtetRNNELHRARAL YiEEN
the live line and the neutral |Iine. Wen the master nbdem 16 i s connected

bet ween t wo li,ve lines of th i,n- gl e-phase three-w re system,.the
Corm nal - ABudfmapd S gn"fee Sapbeded divtatel e BindtEantle e B ob e
lines. In the power line carrier system the comunication channel between

the mast ¥hen thé omstay madem 36 sirennectedatwestdine twy, live lines of dhelsiu on
Is fre- quency-divided into a main channel for data transm ssion and a

subchannekle-fRiseS YRERMWeRNEFdtbm, EheSterifihtl SndtldmdBadilpl FeOandUMd bR! £%
system tRe main 10 channel” can be divided into a plurality of slots

accor dgeng to the punber 911:5 i.er-. m nal nodens to be comuni cat ed. For

exanpl e, GHRRCEEd DAEREER the ¥R e nal nodens is N, the nunber of slots is
N. The terminal nodens la, |Ib, Ic, and so on are provided with an inped-
ance- adj ustimgheiposiart Lingwarigp syatere, theljconxmugicaticauthargw) hettwege thiee i n-
15 put-output inpedance of a nodem Mdre specifically, it can change the

i nped ancemdsteNstation Wadcéadof thé péhnidal bes@sNRS,tHy, Icehadr &flohds Fee-a

"hi gh i nped-
gquency-divided into a main channel for data transmission and a subchannel
for system control. To structure a time division multiplex system, the main
10 channel can be divided into a plurality of slots according to the number of ter-
minal modems to be communicated. For example, when the number of termi-
nal modems is N, the number of slots is N.

The terminal modems 1la, 1b, le, and so on are provided with an imped-
ance-adjusting circuit. The impedance-adjusting circuit can change the in-
15 put-output impedance of a modem. More specifically, it can change the imped-
ance from a value close to infinity (hereinafter referred to as a "high imped-

ance") to lower values in a stepwise manner.
The impedance can be changed, for example, by switching the resistance val-
ues of the resistors connected in parallel to the input-output terminals of the
20 terminal modems 1la, 1b, 1c, and so on. A variable resistor capable of varying
the resistance with high speed may be used to change the resistance steplessly.

Under the following assumption, while the master station and the terminal

modem la are communicating with each other, the terminal modem 1b is in-



1

ance") to lower values in a stepw se manner. The inpedance can be changed,
for exanple, by switching the resistance val- ues of the resistors
connected in parallel to the input-output termnals of the 20 term nal
nodens la, |b, 1c, and so on. A variabl € resistor capable of varying the
resi stance with high speed may be used to change the resistance steplessly.
Under the follow ng assunption, while the naster station and the term nal

modem | a g&ed&PB et ekt k0 ghivsited@ch other, the termnal nodemlIb is in 7
tended to connect to the system When the term nal nmodemlb is switched on

by the ope or, I n-_ gut u |rrped e.of t de adj.usted to
t he high ig@é t&’ée E@r f'ﬂfﬂ Hfbdé&lg ilé lsaﬁ i go&PXuﬂ? pﬁelrétogt at;flg
referred to as the initial state). 5 Using the subchannel for system
control, Phéouépwt irapedatentf the snslem he adinsted to shetiigh impedance by the
comuni cation-requesting signal and waits for a response. Subsequently,

when a ti mPea@(h@@dd tig@lit ¢his lsedtel i8 rafdredicas biye irtieial Besepr station,
the term nal nmodem|b adjusts its input-output mpedance to a "certain

e b ogute She AfcBafiel FBPGREH Back i thi tetByadt ReBeRTIE ccfasifhel 17

pedance to the high inpedance for the tine peri od outS| de t he aI I ocat ed

sl ot . Th@l&&iﬁégtﬂtw acepmupicphlonsreqresting ﬁlﬁbﬁ} Wﬁﬁﬁ Pﬁﬂé’@&ﬁ%seean be
deter- mned by finding a value at which the conmunication can be perforned
under theShbséquaitly,twhen dhembeatividedndbiintumicatiohesléundllocatedekangiee, by

changi ng

master station, the terminal modem 1b adjusts its input-output impedance to
a "certain value" lower than the high impedance at the initial state only for
10 the time period of the allocated slot. The modem adjusts the input-output im-
pedance to the high impedance for the time period outside the allocated slof.
The foregoing "certain value" of the input-output impedance can be deter-
mined by finding a value at which the communication can be performed under
the best condition. The best condition can be found, for example, by changing
15 the input-output impedance of the terminal modem 1b so as to attain the con-
ditton under which the input signal becomes the highest level. The "certain
value" may be fixed. Hereinafter, this matched impedance is referred to as a

"low impedance."
When the master station allocates a communication slot to the terminal mo-
20 dem 1b, it is necessary to change the temporal relative position and width of
the communication slot used for the communication with the terminal modem

la. In this case, the master station sends a notice of change in the allocated

communication slot to the terminal modem 1la.



15 the input-output inpedance of the terminal nodemI|b so as to attain the
con- dition under which the input signal becones the highest |evel. The
"certain value" may be fixed. Hereinafter, this natched i npedance is
referred to as a "low inpedance." Wien & he master station allocates a
communi cation slot to the termnal no- 20 dem 1b, it is necessary to change
the tenporal relative position and width of the comrunication slot used

for the conpynired iR d’i’h?ﬁﬁlr@qﬂﬂdﬁgihe PRAABY ihahe!iBphPofit@s BnpédendRst er
station sends a notice of change in the allocated comunication slot to

the term nal dem,l.a. 8 FHqure 2 is.a diagr expl.ai ni.ng t he,change_i.n the
i nput - out BLERd s EEminal PiodRats Wit respReE timsud Rty Ers dhgderminel | o,
In this case, the termnal nodenms |a, 1b, and 1c are commum cating. Tinme

slots ta, mademmdat dbapadalq gre camemunisating. Tomeislats b ddmentate ane, allerd 1c,
respectively. Here the 5 above-described comunication slot is expressed as

a time sl gitedTh® theMt&BhindIDdesddas adhUSIs ahd 1RPUfespubtitidly! MEeANGR to
the |l ow i npedance only for the tinme period allocated to the tine slot ta,

10 e LERECARE R ok Rant B RLebBSOALSE A Bind DEnC Bk 2hetR, 1o
are simlarl ag?usted. 10 Becagse each term nal nodem adjusts its
i mpedancemaslennd d adivusip dttarut - gHipptiispedeace | tpdbst o impedpaed ealy famer
term nal nodens can communicate w th the master station w thout
i nterferemgetime period allocated to the time slot £a, with the impedance adjusted to

the high impedance for the rest of the time. The input-output impedance val-

ues of the terminal modems 1b and lc are similarly adjusted.

10 Because each terminal modem adjusts its impedance to the low impedance
only for the allocated time period, other terminal modems can communicate
with the master station without interference.

Another embodiment of the present invention is explained below.
In the prior embodiment, the communication between the master station

15 and each terminal modem is performed by the time division multiplex system,
in which communication time is divided into time slots to allocate them to in-
dividual terminal modems. In that system, however, the width of the allocated
time slot decreases as the number of terminal modems increases. As a result,
the rate of data transmission decreases, and the resulting delay in data recep-

20  tion may create a problem.

To solve this problem, the present embodiment divides the frequency for the

purpose of allocation in addition to the division of time into the time slots. In

other words, this embodiment concurrently employs the time division multi-
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Anot her enbodi nent of the present invention is explained below In the
prior enbodi ment, the communi cati on between the nmaster station 15 and each
termnal nodemis performed by the tine division multiplex system in

whi ch communication time is divided intd time slots to allocate themto in-
di vidual term nal nodens. In that system however, the width of the
allocated tine slot decreases as the nunber of term nal nodens increases.

As a resuplex sylshemraidtld fidquanty divisionsmaltiplesrsgatas, and the resulting
delay in data recep- 20 tion nmay create a problem To solve this problem

the preseni e di L.yl des,_t :eque or:-th ose.of allepcation
In additi ofnn t gﬁ %he :Béfigllhghg’ofat !}Erﬁl:ixﬁ%lo gln%}aﬁeh rréé sﬁg?‘gaé‘lﬁ)n%%?l he€ V\fge(r:ds,
this enbodi ment concurrently enploys the ting division multi 9 plex system
and the fABeRGHadIuRtng Gt s drequenceindinsting; dranpoehangns thet By ni nal
nodemis provided with a fre- quency-adjusting circuit. The

f requencypatiusputnmpietdaticd of thegaantinal imedg@ut acuokding tophdapwssing fidre
term nal nodem according to the passing fre 5 quency. This change is

per f orred -V G ' t | QN ~ELQUre 3
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term nal nodemis acconpanied by a plurality of on-off switches, 17a to
17c, to att@t¥®-an j npedance -adjusting circuit and a plurality of band pass
10 filters, BPFa to BPFc, to act as a frequency-adjusting circuit.

Figure 3 is a diagram showing the function of the frequency-adjusting cir-

cuit. The terminal modem is accompanied by a plurality of on-off switches, 17a
to 17¢, to act as an impedance-adjusting circuit and a plurality of band pass
10 filters, BPFa to BPFc, to act as a frequency-adjusting circuit.

Figure 4 is a diagram showing the frequency-passing performance of the
band pass filters BPFa to BPFe¢. Mutually different passing frequencies f7, £2,
and £3 are allocated to the band pass filters BPFa, BPFb, and BPFc¢, respec-
tively. The band pass filters BPFa to BPFc¢ themselves act as a matched

15 low-impedance terminal for the allocated passing frequency. Therefore, when
band pass filters are switched, values of the impedance are automatically
switched. This is the reason why Fig. 4 has the vertical axis represented by
"impedance."

When a terminal modem requires the master station to allocate a communi-

20  cation slot, the master station allocates a specific frequency and a specific time
slot to the terminal modem.

Figure 5 is an illustration demonstrating the switch control for the terminal

modems. For example, the terminal modem la uses the frequency £3 at the



Figure 4 is a diagram show ng the frequency-passing performance of the
band pass filters BPFa to BPFc. Miutually different passing frequencies fl,
12, and f3 are allocated to the band pass filters BPFa, BPFb, and BPFc,
respec- tively. The band pass filters BFfa to BPFc thensel ves act as a

mat ched 15 | owi npedance term nal for the allocated passing frequency.
Therefore, when band pass filters are swtched, values of the inpedance

are aut ongfrh € aldty ta, el Gl conliumidatet NtetHectignn shobythagd dsdRathet frequet i cal
axis represented by "inpedance." Wen a term nal nodemrequires the naster

station to, al bacal 08 PANTHAL 5180 OBhl OBriflMl bGP hls b fledly Brat os

a specifi rrequency and” a specific erm na

Figure 5is an illustration denonstratinga%he switch cqontrol for_the

term nal awddentimesloteboaryies, thenfreqiienendl sobleemtime %fg’héngr%e%‘lty &
at the 10 tinme slot ta, does not communicate at the tinme slot th, and uses

t he frequesmmigkal@atbkle tin@tlothe time slot tc. The term nal nobdem | b uses
the frequency 12 at the tinme slot ta, uses the frequency 13 at the tine

slot th ﬁoﬁgcgﬁgesfg tef i Ining)@tgg% g.sdgm@ ikd %\;A)I%hghcé %o tﬁeﬁwﬁﬁﬁggggﬁe

term nal em adj usts np o the low 1 npedance only

all ocated frequency and ti sl ot, other term nal nodens ca conmuni cat e
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first term nal nodem communi cates with the nmaster station using a
communicate with the master station without interference. More specifically,

when a first terminal modem communicates with the master station using a
first frequency, and a second terminal modem communicates with the master
10  station using a second frequency in the same time slot, the impedance of the
second terminal modem is high for the first frequency, and vice versa. There-
fore, no interference occurs.
Unlike the embodiment explained by referring to Fig. 2, which divides only
the time, the embodiment explained by referring to Figs. 3 to 5 divides both
15 the time and frequency. This time and frequency division increases the num-
ber of available channels in comparison with the embodiment shown by Fig. 2.
Consequently, high-rate signal transmission can be accomplished, and the de-
laying time of data transmission can be adjusted. As a result, images can be
sent in real time, and a voice-delaying problem in telephone can be solved.
20 The present invention is explained above by demonstrating some embodi-
ments. However, the present invention is not limited to the above-described
embodiments. For example, under certain conditions, a high-pass filter or

low-pass filter may be used in place of the foregoing band pass filter providing



first frequency, and a second term nal nodem comuni cates with the master
10 station using a second frequency in the same tinme slot, the inpedance of
the second term nal nodemis high for the first frequency, and vi ce versa.
There- fore, no interference occurs. Ui} ke the enbodi nent expl ai ned by
referring to Fig. 2, which divides only the tinme, the enbodi nent expl ai ned
by referring to Figs. 3 to 5 divides both 15 the tine and frequency. This

time and {Ka0RPCAdhNsSiigRalskaviagesspdeeficdffefaen®f avail able channels in
conparison W th the enbodiment shown by Fig. 2. Consequently, hi gh-rate

signal trapsm,ssion _can_be acco i She | of data
Cranani ssi prdApRendfoFe JRARE ALty pRREEdA Withih B Sord SFR, o
time, and a voice-del aying problemin tel ephone can be sol ved 20 The
present i semtnmivention. expl ai ned above by denpnstrating some enbodi - nents.
However, the present invention is not limted to the above-descri bed
enbodi rrents. For exanple, under certain conditions, a high-pass filter or
| ow pass fiIter nay be used in place of the foregoing band pass filter

pr ovi d.l ng 1&11 a?)ﬁn%’pass signal s having a specified frequency.
Furt het rm¥ r| o ang may be performed within the scope of the pre-
sent i nvent| on 5 1 ndustrl al. Applicabhility As expl ai ned above, the present
i nvention ehplsplained ahoveythe preﬁenénaw&@onteﬁwlpmmstwfetpw bhﬁé&ﬂégkv‘ to
change with respect to tinme. Consequently, the

the input-output frequency to change with respect to time. Consequently, the

input-output frequency can be adjusted to an allocated frequency in an allo-
cated time slot. As a result, a modem for a power line carrier system can com-
10  municate with an optimum input-output impedance that consistently attains
conditions for good communication quality without mutual interference with
the other modems connected to the power line carrier system. Thus, the mo-
dem offered by the present invention enables the maintenance of the commu-

nication under the best condition.



| nput - out put frequency can be adjusted to an allocated frequency in an
allo- cated tine slot. As a result, a nodemfor a power line carrier system
can com 10 rmuni cate with an opti nmum i nput-out put inpedance that
consistently attains conditions for godd comunication quality without
mutual interference with the other nodens connected to the power |ine
carrier system Thus, the nb- demoffered by the present invention enables
the mai ntenance of the commu- nicati gy Angler the best condition. 12 CLAI M5
1. (Arended) A nodemfor a power |line carrier system the nodem being for
use in a Ggo ni cat.ions systemthat cafries out communjcation through a
power di stir (BETGRA) thin Pk & BOWFHoling 2T 68 SHBtashothea Bpdgr Retng for

i npedance- adj usting neans; the inpedance -adjusting neans being: capable
of changi nge iinpa domra umicaticed sy stenwithht rcespes tout ccom meni¢dtéon thraegtance
bei ng commonly used for input- and output-signals related to com

nuni cat i ORgwed A%t fhdtiorRlihe Met®bpk; al | ocated for the communication, capable
of adjusting the in- put-output | nmpedance to a value that can attain a

conditjon under, which the.co icatigon is performed in good quality. 2. A
modem s 42% FHRAFT eb‘f%??ﬂvi‘tiem{léi“ﬁpteﬁ%n‘?% -BERB¥t i ng means can in
the other tine slots not allocated to the nodem adj ust input-output im

the impedance-adjusting means being:

capable of changing impedance high and low with respect to time, the im-
pedance being commonly used for input- and output-signals related to com-
munications; and
10 in a time slot allocated for the communication, capable of adjusting the in-
put-output impedance to a value that can attain a condition under which
the communication is performed in good gquality.
2. A modem as defined by claim 1, wherein the impedance-adjusting means
can in the other time slots not allocated to the modem adjust input-output im-
15 pedance to a value higher than the value that can attain a condition under
which the communication is performed in good quality.
3. (Amended) A modem for a power line carrier system, the modem being for
use In a communications system that carries out communication through a
power distribution line network;
20  the modem being provided with frequency-adjusting means;
the frequency-adjusting means being:
capable of changing input-output frequency with respect to time; and

in a time slot allocated for the communication, capable of adjusting the in-



15 pedance to a value higher than the value that can attain a condition
under which the comunication is perforned in good quality. 3. (Anended) A
nodem for a power line carrier system the nodembeing for use in a
comuni cations systemthat carries out &8munication through a power

di stribution |ine network; 20 the nodem being provided with
frequency-adjusting neans; the frequency-adjusting neans being: capable of
changi ng i Nyiit- QR terd @u?%yeﬂwl@oh BRGHL | PR ' i t

al | ocat ed fggithebconnﬁaica ion, capabﬁ% o?éég?ﬁg%?ﬁguﬁﬂgyFﬁp%ﬁgﬁﬁﬁ¥§%fput
frequency t; enable only an allocated frequency to pass through the neans.
4. A nodem Eedg??%%d by claim3, wherein the frequency-adjusting neans:
has a plurality of filters;, and 5 in an allocated time slot, can select a
filter thdt Apnedem amdefined byelaim 8, wieeeimythe frequency-adjusting means:

has a plurality of filters; and

5 in an allocated time slot, can select a filter that passes an allocated fre-

quency.



