23 DECEMBER 2005 METHOD OF PERFORM NG | NI TI ALI ZATI ON OPERATI ON OF MULTI - AIR
CONDI TI ONER SYSTEM BACKGROUND OF THE | NVENTI ON  Fi el d 3fDRGFMBER282 i on The
present invention relates to a nethod of performing an initialization
operation of a nmulti-air conditioner system in which one outdoor unit can
control a plurality of indoor units. Description of the Prior Art An air
conditioner generally conprises an evaporator, conpressor, condenser and
expansi on val ve. The evaporator is installed in an indoor unit of the air
conditioner, and the conpressor, condenser and expansi on valve are
installed in an outdoor unit of the air conditioner. Refrigerant can be
changed in state through the respective conponents of the air conditioner
in the followi ng manner. Nanely, the refrigerant is conpressed by the
conpressor to BETHHAAERERFEQARMINChI YT P THQN ePPRYNL @Y OFMYBT BtAatR. | n
the condenser, the high-tenperature/high-pressure refrigerant exchanges
heat with SONDPDUMNER) SMiSTHM0 be condensed into a high-pressure |iquid
state. Then, the expansion val ve expands the high-pressure liquid
refrigerant to an evaporable state, -1 23 DECEMBER 2005

BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to a method of performing
an initialization operation of a multi-air conditioner system,

in which one outdoor unit can control a plurality of indoor units.

Description of the Prior Art

An air conditioner generally comprises an evaporator,
compressor, condenser and expansion valve. The evaporator is
installed in an indoor unit of the air conditioner/ and the
compressor, condenser and expansion valve are installed in an

outdoor unit of the air conditioner.

Refrigerant can be changed in state through the respective
components of the air conditioner in the following manner.
Namely, the refrigerant is compressed by the compressor to be
changed into a high-temperature/high-pressure state. In the
condenser, the high-temperature/high-pressure refrigerant
exchanges heat with surrounding air to be condensed into a
high-pressure liquid state. Then, the expansion valve expands

the high-pressure liquid refrigerant to an evaporable state,
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or a lowtenperature/low pressure/lowdry state. In the evaporator, the

| ow-t enperature/ |l ow pressure/lowdry refrigerant exchdahBECSEMBER 2085t h
surrounding air to be changed into a | owtenperature/l ow pressure vapor
state, thereby I|owering the tenperature of roomair. That is, the
evaporator functions to |ower the roomtenperature. In a building with a
| ar ge nunber of roons, such as a many-storied building, therehasrecentl y
been applied anulti-air conditioner systemin which a plurality of indoor
units are connected in commopn to one outdoor unit. Each of the indoor
units and the outdoor unit respectively conprise their mcroconputers for
comuni cating with each other to control each other's operation. That is,

the ni crocce,qpugerlav;l_tte?fe)eglagq%r/1ownbkeg§ﬁ9é<ﬁl&9£aﬁ$ :)ar%éée%t es pf the

respective indoor units nd determ nes e entire

ith th Its. , ] ok -l
wi e %&g&%@qtgesu s.lhen Mmeq{p%gr%@%% 'Vgﬁg@%s%w%r lag'a,lt e in

det er m nes to actuate the conpressor, enser expansi on

the out doorre%&gergﬂta&s&{ﬂm hvga;thw&@ﬁ det o aed Apladcoa@;%ugﬁran

. ed
Al ternatively, separate sensors may be used to sense room con fr'dns and

t it ot ' t € i dy t td Lt
ransm q%t%fzéfﬂllcgv?—%%’%rIaQutrQ?.loW—EEQE%Pé' %a;%cﬂze @ta‘(}‘é, 0@ 448k,

respectively. the m croconputer in out

control sigpgks;nhOrhd1& JHLAEATRUL BT Soddd Alihe 1RAQPET; Lnihs ieOa%;%%QQ%‘i*e to
output signals ffromthe separate sensors, respectively, to determ ne
functions to lower the room temperature.

In a building with a large number of rooms, such as a
many-storiedbuilding, therehas recentlybeenappliedamulti-air
conditioner system in which a plurality of indoor units are
connected in common to one outdoor unit. Each of the indoor

units and the outdoor unit respectively comprise their
microcomputers for communicating with each other to control
each other’'s operation. Thatis, themicrocomputer in the outdoor
unit checks operating states of the respective indoor units
and determines the entire load amount in accordance with the
checked results. Then, the microcomputer in the outdoor unit
determines how to actuate the compressor, condenser and expansion
valve in the outdoor unit, in accordance with the determined
load amount. Alternatively, separate sensors may be used to
sense room conditions and transmit the sensed results to the
microcomputer in the outdoor unit, respectively. 1In this case,
the microcomputer in the outdoor unit transmits control signals
to the microcomputers in the indoor units in response to output

signals from the separate sensors, respectively, to determine
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-2 23 DECEMBER 2005 operating conditions of the indoor units. Utimtely, an
address nust be assigned to each of the indoor units 23DECEMBERPRMSout door
unit to accurately control the indoor units. The indoor units sense |oad
amounts of the associated rooms and transnit the resultant |oad information
to the outdoor unit, respectively, and the outdoor unit processes the |oad
information fromthe respective indoor units in an integrated manner,
determ nes how to control the respective indoor units, in accordance with
the processed results, and transmts the determned results respectively to
the indoor wunits. As a result, a conmunication line is required to perform
t he above sequential process of checking the entire | oad anount while

exchangi ng hg&g&gﬁgigp?dflgon; i %ﬁéﬂfﬁ%&d¥ %%r%glshomnng t he construction

of a convention i-arr condifioner systen1of a one-to-one

comuni cati on tﬁgg X% re%grg&ggegg ﬁﬁ@t % %%gléﬁgél- aggndltlgner

system conprises-a I hdoor ~uni nd” 13%&nd°6ne " out door

unit 20. The bn9°8£19n' S %} 12 and 3 Qﬁpluq nlcro%ong ers Ika l12a and
13a and fi FEEOLEMRATEat? oft £97 Ui T L1499 ffb 8 13b FedpSRETtRG
thereto, reapeehlyshyunie. MLILRLHP! (nfls TNGIHAIGS 2 T OGYMY! £, 208 and

second

associated rooms and transmit the resultant load information
to the outdoor unit, respectively, and the outdoor unit processes
the load information from the respective indoor units in an
integrated manner, determines how to control the respective
indoor units, in accordance with the processed results, and
transmits the determined results respectively to the indoor
units. As a result, a communication line is required to perform
the above sequential process of checking the entire load amount
while exchanging information.

Fig. 1 is a block diagram showing the construction of a
conventional multi-air conditioner system of a one-to-one
communication type.

With reference to Fig. 1, the multi-air conditioner system
comprises a plurality of indoor units 11, 12 and 13 and one
outdoor unit 20. The indoor units 11, 12 and 13 include
microcomputers lla, 12a and 13a and first communication circuits
1lb, 12b and 13b corresponding thereto, respectively. The
outdoor unit 20 includes a microcomputer 20a and second
communication circuits 21b, 22b and 23b corresponding

respectively to the first communication circuits 11b, 12b and
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communi cation circuits 21b, 22b and 23b corresponding respectively to the
first communication circuits lib, 12b and -3 23 DECEVBERPRODMBEBRBOISh t he

i ndoor units 11, 12 .and 13. Each of the indoor units 11, 12 and 13 and the
outdoor wunit 20 are connected to each other in a four or three-wire nmanner
as shown in Fig. 2. In the four-wire manner as shown in Fig. 2A, a power

| ine and communi cation line each require tw wires. In the three-wire
manner as shown in Fig. 2B, one wre of the power line and one wire of the
comuni cation line are connected in common, resulting in the total three
wires. The resultant conmmon line is grounded. The four-wire manner is

di sadvantageous in that a larger nunber of wires are used, resulting in an

i ncrease |Qﬁgaggr£gg iﬁ@é&?'%éﬁ% tfﬁs ﬁ?%ﬁﬁﬁlBthere has recently been mainly

used the three-wre manner I's capable of reducing the material costs

and preventing EQ%Q g6t Ehgakn%%tuﬁi’%y' {hng,fre 1%2%5160999685%8809“ ween

the power |ine and comruni cation On" fhe ot

const ructi g, of 5§ g, o1 coknscﬁssogg eseﬂﬂEEhg@tdgn Ck&ﬁy'ég 2hpee2ap and 23b

connected to the m Croconputer e outdoor unit are ncreased in

number W t0,hEE L000R5.UNIASeAd, 22 ahd chd lBgLegsed hgnﬂagbgg shSwn?

result, an 1ncreased nu onmmuni cati1 on pins
in Fig. 2A, a power line and communication line each require

two wires. In the three-wire manner as shown in Fig. 2B, one
wire of the power line and one wire of the communication line
are connected in common, resulting in the total three wires.
The resultant common line is grounded.

The four-wire manner is disadvantageous in that a larger
number of wires are used, resulting in an increase in material
costs. For this reason, there has recently been mainly used
the three-wire manner which is capable of reducing the material
costs and preventing an electrical short resulting from a
mis-connection between the power line and communication line.

On the other hand, in the construction of Fig. 1, the second
communication circuits 21b, 22b and 23b connected to the
microcomputer 20a in the outdoor unit 20 are increased in number
with the indoor units 11, 12 and 13 increased in number. As
a result, an increased number of communication pins must be
assigned to the microcomputer 20a in the outdoor unit 20, thus
making the arrangement of communication 1lines complex.
Consequently, the installation of additional indoor units makes

the communication connection complex, thereby increasing the
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assigned to the mcroconputer 20a in the outdoor unit 20, thus making the
arrangenent of conmmunication |ines conplex. ConsequentdBECEMBERRMSal | ation
of additional i ndoor units nakes the communi cation connection conpl ex,

t hereby increasing the -4 23 DECEMBER 2005 probability of error occurrence
and degrading the efficiency of comunication. In order to solve the above
probl ens, there is required a technique in which an outdoor unit can
conprise only one comrunication circuit for conmunicating with a plurality
of indoor units. Fig. 3 is a block diagram show ng the construction of
anot her conventional nulti-air conditioner system Wth reference to Fig.
3, -an outdoor unit and indoor units each conprise a m croconputer, power

clroult and obhansitytge! LLest VoL Gl igld o ntIRe id1es exlending, Lham each
of the indoor units are connected I1'n common to connector in tﬁe odt door
unit. The gkc%gﬁﬁgﬁﬁgggiéypctions to determine howto control an associ at ed

system operation. e power circuit functions to supply a drive power to a

correspondi ng ong gf .t he, out @rtﬁgﬂébévgjﬂfgﬁyghsan%grequ.requi

! ed .
transmtter/receiver circult unctions to'transmt an recel ve II’IFOI’ nmat 1 on

bet ween tget%%%qqaﬁeuqhtdﬂyéﬁigﬁidﬁgggoﬂ”ﬂﬁf% can comprise only one
communication circuit for communicating with a plurality of
indoor units.

Fig. 3isablockdiagramshowing the construction of another
conventional multi-air conditioner system.

With reference to Fig. 3, an outdoor unit and indoor units
each comprise a microcomputer, power circuit and
transmitter/receiver circuit. Three lines extending from each
of the indoor units are connected in common to a connector in
the outdoor unit. The microcomputer functions to determine
how to control an associated systemoperation. The power circuit
functions to supply a drive power to a corresponding one of
the outdoor unit and indoor units. The transmitter/receiver
circuit functions to transmit and receive information between
the outdoor unit and the indoor units.

In the above construction, the transmitter/receivercircuit
in the outdoor unit receives signals from all the indoor units
when it performs a communication operation. Inorder toidentify
the indoor units transmitting the signals, the outdoor unit
has to address all of them.

To this end, a system installer must personally assign
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In the above construction, the transmtter/receiver circuit in the outdoor
unit receives signals fromall the indoor units when 23DECEMERRAI0H

comuni cation operation. 'In order to identify the indoor units transmtting
the signals, the outdoor unit has to address all of them To this end, a
systeminstaller nust personally assign -5 23 DECEMBER 2005 addresses
respectively to the indoor units after finishing the nechanical
installation thereof. This is inconvenient to the systeminstaller.

Further, in the case where the user changes the addresses in use, an error
may occur in the communication system Furthernore, in the initial process
of installing the air conditioner, all the lines fromthe indoor units are

connected ,58-% 08 SYMNELIRN vl i B %qgaeoy%ﬂltétaﬁéyé fﬁh'i@hllhﬁet}'r'ée of

many |ines, or the power line, "common |ine and conmuni cati on

cause the ﬁé@ﬁ§n£@ap‘iﬂtraqu%@i%lny +6ePBEEt edrfiQ WLoRng - hebhl Baks 9f

connect or, result|ng in the occurrence of a ms- wring error as S OMM in

Fig. 4. FOL,ife RUIQ09e of. SAYEAGe! ha Hsee &he Lamukl %h%fuéég sthe
addr esses to fhe indoor Units, Japanese Patent Laid-open Ilca on No.

Hei sei  6- 3%@47&&;@@@15699@ a8 EARMDIR POhccavt oRBthcal bymaddt gssing the

i ndoor units.
system.

Furthermore, in the initial process of installing the air
conditioner, all the lines from the indoor units are connected
to the connector in the outdoor unit. At this time, the use
of many lines, or the power line, common line and communication
line, may cause the lines to be erroneously connected to wrong
terminals of the connector, resulting in the occurrence of a
mis-wiring error as shown in Fig. 4.

For the purpose of saving the user the trouble of assigning
the addresses to the indoor units, Japanese Patent Laid-open
Publication No. Heisei 6-319176 shows a technique capable of
automatically addressing the indoor units.

In the above technique, a microcomputer in each indoor
unit generates its own address in the form of a random number,
and a microcomputer in an outdoor unit sequentially calls indoor
units of specific addresses and designates the indoor units
respectively at the specific addresseswhen it receives responses
therefrom. However, in the case where the same address is
generated from at least two indoor units, a collision occurs

on communication. A typical communication systems management
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In the above technique, a mcroconputer in each indoor wunit generates its
own address in the formof a random nunber, and a mi @B OECEMBER200T, an

out door unit sequentially calls indoor wunits of specific addresses and
desi gnates the indoor units respectively at the specific addresses when it
recei ves responses therefrom However, in the case where the sane address
is generated fromat |east two indoor units, a collision occurs on
comuni cation. A typical conmmuni cation systens nanagenent -6 23 DECEMBER
2005 association/carrier detector (CSMAVW CD) nethod is adopted in order to
overconme such a problem However, in the case where the CSMA CD nethod is
applied to the random nunber generation, the sane address is continuously

generat ed WLBh R 58Y cLapge; VAER.LbS. T Ao @YITIRL REICL 8t L8R bs perfor med

again due to a collrsion, y making the normal  addressing operation

i npossi bl e, Far. Qéagpg?Cﬁﬁ?0£Q§%0§§§“¥?ﬁﬁﬁ t he random nunber generation is

limted to the range o I's again perfornmed due to a

col I sion bet wegg,byn, Ofy ML dNM0RD Lo Aol ASIUEIDAL abb14bg | ndoor

units generate e same random nunber corresponding to an a

resul ting iRy @,d ablyse nhBnBAU&RH Y QRO EQHe_a%Q\%%%YiQEoIHEnhWEW N

Therefore, the present invention has been made in v
generated within a set range when the random number generation

is performed again due to a collision, thereby making the normal
addressing operation impossible. For example, in the case where
the random number generation is limited to the range of 1 to
50 and it is again performed due to a collision between two
or more indoor units at an address 49, all the indoor units
generate the same random number corresponding to an address

50, resulting in a failure in addressing operation.
SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view
of the above problems, and it isanobject of the present invention
to provide an initialization method for a multi-air conditioner
system, in which, upon supply of power to the system, an outdoor
unit calls indoor units and sequentially assigns addresses to
any ones of the indoor units transmitting responses earlier
than the others, so that an addressing operation can rapidly
be performed with no failure.

In accordance with an aspect of the present invention,
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of the above problens, and it is an object of the present invention to
provide an initialization method for a nmulti-air condi23REMBER2ZM0EM in

whi ch, upon supply of power to the system an outdoor unit calls indoor
units and sequentially assigns addresses to any ones of the indoor units
transmtting responses earlier than the others, so that an addressing
operation can rapidly be perforned with no failure. In accordance with an
aspect of the present invention, -7 23 DECEMBER 2005 there is provided a

met hod of performng an initialization operation of a nulti-air conditioner
system which has a plurality of indoor units and one outdoor unit for
controlling the indoor wunits, conprising the first step of transnitting

address N-iqdoor ; gyo&fé&msgheﬂo@ew 5300 L0h8" MAL1 N 40,13l | ndoor

units upon Supply’ ower to the sys € Sec st'ep o aSS|gn|ng an
address N t9 any ;e PL nhﬁetl' 1499 dé n‘@‘}' & s{érﬁ 2hi E:El%ssn}itp%.uraﬁk@?/w edge
|nfornat|on N résponsé to the a ress Nido UNiE transiission

perm ssion df”ﬁ%ggplﬂﬂtst Qﬁfltcbljlé %usctd%groltu]ﬁ}{ rﬁorl's . hkkgglﬁggs aef 1ngg>%or uni t

transm ssi on perm ssion ormation to oor uni ter

second ot el < PRILANTALS e ot our R cslanc ol a5l 0N 0gaAp adik gancN.t o any

one of the 1n irst transmts ormati on

in reSponS%nl(% {Lhaense}(gldsrsel 5h yépr%.)gglwllhformatlon to all the indoor units

upon supply of power to the system; the second step of assigning
an address N to any one of the indoor units which first transmits
acknowledge information in response to the address N-indoor
unit transmission permission information; the third step of
transmitting address N+l-indoor unit transmission permission
information to all the indoor units after the second step is
performed; the fourth step of assigning an address N+1 to any
one of the indoor units which first transmits the acknowledge
information in response to the address N+l-indoor unit
transmission permission information; and the fifth step of
repeating the third and fourth steps to assign addresses to
all of the indoor units.

The method further comprises the sixth step of inhibiting
transmission operations of ones of the indoor units assigned
with their addresses, until the addresses are assigned to all
of the indoor units; and the seventh step of transmitting an
address assignment end signal to all the indoor units to release
them from the transmission inhibition, if the addresses are

assigned to all of the indoor units.
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transm ssion perm ssion information; and the fifth step of repeating the
third and fourth steps to assign addresses to all of EHRECEMBER2UMits. The
met hod further conprises the sixth step of inhibiting transm ssion
operations of ones of the indoor units assigned wth their addresses, until
the addresses are assigned to all of the indoor units; and the seventh step
of transmtting an address assignnent end signal to all the indoor units to
release themfromthe transm ssion inhibition, if the addresses are
assigned to all of the indoor units. 23 DECEMBER 2005 BRI EF DESCRI PTI ON OF
THE DRAW NGS The above and ot her objects, features and advantages of the
present invention will be nore clearly understood fromthe follow ng
detail ed description taken in conjunction with the acconpanying draw ngs,
in which: Fig. 1 is a block diagram show ng the construction of a

conventi onal ”“%%ﬁE%ibE%?F?E&E@ﬁebFsyﬁé fsone-to-one conmuni cation
type; Fig. 2 is aviewlillustrating signal [ine connections of a

conventional rnmulti-wire transmtter/receiver unit; Fig. 3 is a block diagram
showi ng the construction of another conventional nulti-air conditioner

system Fig. 4 ir§e8,¥b6W hhhUuStheti fg; & £Xam) & s GHY eRLAR8lges of
the present invention will be more clearly understood from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

Fig. 1 is a block diagram showing the construction of a
conventional multi-air conditioner system of a one-to-one
communication type;

Fig. 2 is a view illustrating signal line connections of
a conventional multi-wire transmitter/receiver unit;

Fig. 3isablock diagramshowing the construction of another
conventional multi-air conditioner system;

Fig. 4 is a view illustrating an example of conventional
mis-wiring;

Fig. 5 is a block diagram showing the construction of a
multi-air conditioner system in accordance with the present
invention;

Fig. 6 is a block diagram showing the construction of a
transmitter/receiver circuit in Fig. 5;

Figs. 7A to 7E are waveform diagrams of signals in Fig.

Fig. 8 is a flowchart illustrating amethod of automatically
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ms-wiring; Fig. 5 is a block diagramshow ng the construction of a
multi-air conditioner systemin accordance with the prBJEEEMBERENS| on; Fig.
6 is a block diagram showi ng the construction of a transmtter/receiver
circuit in Fig. 5 Figs. 7Ato 7E are waveformdi agranms of signals in Fig.

6; Fig. 8 is a flowhart illustrating a nethod of automatically 23 DECEVMBER
2005 assigning addresses to indoor units in the multi-air conditioner
systemin Fig. 5 in accordance with the present invention; and Fig. 9 is a
view illustrating a conmunication frame format wused in the present

i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Fig. 5 is a

bl ock di agram showi ng the construction of a mnulti-air conditioner systemin

accor dance el MESENes E9UERLLINN W PultBGRENCEL-LPr FlchaiRi bl

mul ti-air con |t|o er system conprises a p |ty o Indoor units 110 and

120 and On%é/%"l‘.teﬂf?ﬂ Fﬂf" t érr?loac\f\@é)f@ar%ee WwIRES @Lﬁg?pgggl?'gdﬁg/e%ﬁoo@l ya%'ae power

source. I-alr”conditlioner systemis I

pover || ne-baseg 05 )0l LS0RRE LD V6 lRT 80800 ISR, o

used in the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 5 is a block diagram showing the construction of a
multi-air conditioner system in accordance with the present
invention.

With reference to Fig. 5, the multi-air conditioner system
comprises a plurality of indoor units 110 and 120 and one outdoor
unit 130 which are operated depending on only one power source.
The multi-air conditioner system is implemented in a two-wire
power line-based transmission/reception manner where an
alternating current (AC) power of 110V or 220V and 50Hz or 60Hz
is used as a drive power and high-frequency information is
transmitted, being placed in the drive power.

The indoor units 110 and 120 and the outdoor unit 130 comprise
microcomputers 111, 121 and 131, power circuits 112, 122 and
132 and transmitter/receiver circuits 113, 123 and 133,
respectively. Non-polarized two-wire power lines extending
respectively from the indoor units 110 and 120 are connected

in common to a connector 134 in the outdoor unit 130.
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is used as a drive power and high-frequency information is transmtted,

bei ng placed in the drive power. The indoor units 110 BRECEMBERI? he
outdoor unit 130 conprise microconputers 111, 121 and 131, power circuits
112, 122 and 132 and transmitter/receiver circuits 113, 123 and 133,
respectively. Non-polarized two-wire power |ines extending respectively
fromthe indoor units 110 and 120 are connected in common to a connector
134 in the outdoor unit 130. -10 23 DECEMBER 2005 In Fig. 5, the reference
nunmeral 135 denotes a noise filter which renpbves a noise conponent from an
i nput power to the system and the reference nuneral 136 denotes a bl ocking
filter which prevents information transmtted and received in the system

from being trangferredst o fhee putshde nieceandi 19 4baotRe Py %%%%tflw%?nti on,
information is transnltfed and recelved through a power |ine may be

appl i ed w h; Lhe SRR <&l ﬁsiéé% i SQQBFH%%J@J t8thLopdiLhoners in

other buildings bearing no relation to the systemof the present Invention.

In this cggg thded ARl haRELANe R4 et and 4 r%‘i‘é'c%ﬁflg' @l&bsrpwﬁfﬁm

systen1nay operate an alr conditioner in any other building For t

reason, bl, 06K n%%aéﬁq&{j 1 g6 L S U ﬁ&jﬁécp HEVEN i Je {4 ansdi § fed.and

recelved | ¥ornat|on rom bel ng exter transferred.
from being transferred to the outside. According to the present

invention, information is transmitted and received through a
power line, which may be applied with the same electrical power
as that used for air conditioners in other buildings bearing
no relation to the system of the present invention. In this
case, the information transmitted and received in the present
system may operate an air conditioner in any other building.
For this reason, the blocking filter 136 is used to prevent
the transmitted and received information from being externally
transferred.

Fig. 6 is a block diagram showing the construction of each
of the transmitter/receiver circuits 113, 123 and 133 in Figqg.
5.

With reference to Fig. 6, the transmitter/receiver circuit
includes a carrier signal generator 141 for generating a pulse
signal to carry information to be transmitted, on the associated
power line, a coupling circuit 142 connected to the associated
power line for performing a signal matching operation, an
amplifier 143 for amplifying the pulse signal generated by the

carrier signal generator 141 and supplying the amplified result
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Fig. 6 is a block diagramshow ng the construction of each of the
transmitter/receiver circuits 113, 123 and 133 in Fi g.23DECEMBER2Pr ence to
Fig. 6, the transmtter/receiver circuit includes a carrier signal

generator 141 for generating a pulse signal to carry information to be
transmtted, on the associated power line, a coupling circuit 142 connected
to the associated power line for performng a signal matching operation, an
anplifier 143 for anplifying the pul se signal generated by the carrier
signal generator 141 and supplying the anplified result -11 23 DECEMBER 2005
to the coupling circuit 142 to establish the information transm ssion

t hrough the associated power line, a carrier signal detector 144 for

receiving ipfonmt ignpf 1 the assoaiat eds PeeREL1kkRE dHY oughothgt EQHP! I ng
circuit 142 and denodul ating the received information to detect a carrier

signal therefpom saidh tarehaARiNYasibcVited ponweennedd ed hateansihgacoupling
circuit 142 and the carrier signal detector 144 for maintaining the

carrier sigpalctorhadetected; Byntne Atk bnSt Ak ndel &l t figokopst ant Iy
in anplitude. The transm ssion/reception operation of the above-nentioned

constructi 99n£”tﬁ9§95ﬁa@ﬁé W 1thE RIiGeeRkt 147Veld Ofentbdl1 fef g nafiter be

described I n detail.
received information to detect a carrier signal therefrom, and

a clamping circuit 145 connected between the coupling circuit
142 and the carrier signal detector 144 for maintaining the
carrier signal to be detected by the carrier signal detector
144 constantly in amplitude.

The transmission/reception operation of the
above-mentioned construction in accordance with the present
invention will hereinafter be described in detail.

First, if each of the microcomputers 111, 121 and 131 checks
the current state of the system and determines the transmission
of information as a result of the checking, the carrier signal
generator 141 in each of the transmitter/receiver circuits 113,
123 and 133 generates a pulse signal as shown in Fig. 7A to
carry the information on the associated power line. Because
the pulse signal is in the form of a square wave, it is generated
in an on/off manner in response to a transmission control signal
from the associated microcomputer to signify the information.

The pulse signal from the carrier signal generator 141
is amplified in an analog manner as shown in Fig. 7B by the

amplifier 143 and then applied to the coupling circuit 142,
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First, if each of the mcroconputers 111, 121 and 131 checks the current
state of the systemand determ nes the transm ssion oJf DEGEQHHRI%N as a
result of the checking, the carrier signal generator 141 in each of the
transmtter/receiver circuits 113, 123 and 133 generates a pul se signal as
shown in Fig. 7Ato carry the information on the associ ated power |ine.
Because the pulse signal is in the formof a square wave, it is generated
in an on/off manner in response to a transm ssion control signal fromthe
associ ated m croconputer to signify the information. The pul se signal from
the carrier signal generator 141 is anplified in an anal og manner as shown
in Fig. 7B by the anplifier 143 and then applied to the coupling circuit

142, -12 23 ;DECENBER20d84Whk chy | 5 SARAS et a0t a8R cliRAWCt 0Fh aNdy GaPagd t or .

The coupling circuit 142 transmts the output signal fromthe anplitier 143

over the pawen,;ld pg woilesard ycih'égohthhE MG V! P98 0L mfBOHE ey @Bg $hown i n

Fig. 7C. If the outdoor unit or any other indoor unit receives the signal

transm tt%dveqsﬁglsnéwgpqi%owﬁmh@aﬁw' NG Shr SMidc vl%éi%atglaea@! g £oves a

60Hz power sig romthe received signal to pass only a“carrier signal as
shown in HO.5hfRn Becayge skhe passed carrier signal is not constant in
anplitude, the <clanping circuit 145 acts to maintain it constantly in

anpl i t ude, If the outdoor unit or any other indoor unit receives the
signal transmitted as mentioned above, the coupling circuit
142 therein removes a 60Hz power signal from the received signal
to pass only a carrier signal as shown in Fig. 7D. Because
the passed carrier signal 1is not constant in amplitude, the
clamping circuit 145 acts tomaintain it constantly in amplitude,
as shown in Fig. 7E. Then, the carrier signal detector 144
detects the pulse signal as shown in Fig. 7A from the output
of the clamping circuit 145, so as to demodulate the received
information.

Now, an initialization method for automatically assigning
addresses to the indoor units in themulti-air conditioner system
inFig.5inaccordancewiththepresentinventionwill bementioned
in detail with reference to Fig. 8.

With reference to Fig. 8, first, at steps S1 and $S2, upon
supply of power to the system, the outdoor unit transmits, to

all the indoor units, address 1l-indoor unit transmission
permission information indicative of "permit an indoor unit
of an address 1 to perform a transmission operation” and then

enters a standby state.

13-



as shown in Fig. 7E. Then, the carrier signal detector 144 detects the
pul se signal as shown in Fig. 7A fromthe output of tROETEMBIERE| rcuit
145, so as to denodul ate the received information. Now, an initialization
met hod for automatically assigning addresses to the indoor units in the

mul ti-air conditioner system in Fig.5 n accordance with the present
invention will be nmentioned in detail with reference to Fig. 8. Wth
reference to Fig. 8, first, at steps S1 and S2, upon supply of power to the
system the outdoor unit transmts, to all the indoor units, address
1-indoor unit transm ssion permssion information indicative of "permt an
i ndoor unit of an address 1 to performa transm ssion operation” and then

enters a standby,§t alie pdhd 23 JETEVBERLRA03yLpeR, t BE-ROYET tiB&IPPhyoLL the

system each of the indoor wunits is initialized to an address O without its

i nherent adgd{esys and {en &NEEMS, A8erss f0dP hAl ts lilneaehd H99PEs4Ni t
receives the address 1-indoor unit transm ssion perm ssion information

fromthe oyt da@lenthtefd thiesiAMAPY t3kat €. 1 kathafiiBd S undGkpout pdge
information to the outdoor unit at” step S3. The outdoor unit continuously

checks at shepmfRharhetihehgobheuarknow 408 ¢iRhopeRhE98ibs [£ESENSdiMithin a
pr edet er m ned
from the outdoor unit at the standby state, it transmits
acknowledge information to the outdoor unit at step S3.

The outdoor unit continuously checks at step S4 whether
the acknowledge information is received within a predetermined
time period (for example, 30 seconds). If the acknowledge
information is received within the predetermined time period
at step S4, the outdoor unit assigns the address 1 to any one
of the indoor units which first transmitted the acknowledge
information thereto, at step Sb5.

Then, the outdoor unit inhibits a transmission operation
of the indoor unit assigned with the address 1, at step Se6,
increments the address value by one at step S7 and repeats the
above processing. At this time, other indoor units assigned
with no address remain at the standby state.

In the case where it is checked at the above step S4 that
no acknowledge information is received within the predetermined
time period, the outdoor unit recognizes that addresses have
been assigned to all the indoor units and transmits an address

assignment end signal to all the indoor units a predetermined

number of times at step S8. According to the results tested

~-14-



time period (for exanple, 30 seconds) . If the acknowl edge information is
received within the predeternmined time period at step3RECEMBERO§o0r unit
assigns the address 1 to any one of the indoor units which first
transmtted the acknow edge information thereto, at step 55. Then, the
outdoor unit inhibits a transm ssion operation of the indoor unit assigned
wth the address 1, at step S6, increnents the address value by one at step
S7 and repeats the above processing. At this time, other indoor units
assigned wth no address remain at the standby state. In the case where it
is checked at the above step 54 that no acknow edge information is received
within the predetermned tinme period, the outdoor unit recognizes that

addresses flaug . been i %'tgngq tQ hk hBSti pAORL 4N d Scipnd fH AN LS an

address assignnment end signal to all the indoor units a predeterm ned

nurber of gg%%n?etntste% S8gnAeCOLdL PIntR; Eheq resild s st ed - 14 23 DECEMBER
2005 by the applicant, it is the nost preferable that the address

assi gnment endﬁfe%%lft'e§ ta%namtt:ﬁg { hESSy LLAESs o é‘@éﬁ?gtﬁ{ey dda@dds the

i ndoor units receive the address assignment end signal are réieased

fromthe tJANSHRSoBnal SLOIL] Qhedt L oRkiShs P e20heBhk tor Aldnidig dindoor

units are reaay t o communi cate for the operat|on of the multi-air
‘ inhibition at step $9. As a result, all the indoor units are

ready to communicate for the operation of the multi-air
conditioner system.

Fig. 9 shows a communication frame format used in the present
invention. In the case of using the communication frame format
as shown in Fig. 9, the indoor units are connectable up to 255
innumber at themaximum. The reasonisthat, inthe communication
frame, a destination address and source address are each composed
of one byte, an address 0 is used for the outdoor unit and available
addresses other than them are 255 in number. As shown in Figqg.
9, the communication frame used in the present invention 1is
composed of a preamble P, start frame delimiter SFD, destination
address DA, source address SA, length L, data D and frame check
sequence FCS.

On the other hand, at the above step S5, a collision may
occur in receiving the acknowledge information from the indoor
units and assigning the address N to any one of the indoor units
whichfirsttransmittedtheacknowledgeinformationtotheoutdoor
unit. That is, the acknowledge information may be transmitted

by a plurality of indoor units at the same time and then
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conditioner system Fig. 9 shows a comrunication frane format used in the
present invention. In the case of using the communi c38 DEREMBER2PDr nat  as
shown in Fig. 9, the indoor units are connectable up to 255 in nunber at
the maxi num The reason is that, in the comunication frame, a destination
address and source address are each conposed of one byte, an address O is
used for the outdoor unit and avail able addresses other than themare 255
in nunber. As shown in Fig. 9, the conmunication franme used in the present
invention is conposed of a preanble P, start frane delimter SFD,
destination address DA, source address SA, length L, data D and franme check
sequence FCS. On the other hand, at the above step S5, a collision may

occur in r%ﬁ§&f£ (&thfqhggﬂkggp%yi?BgrgHE& rfﬁgg&the i ndoor units and
e a

assi gni ng ress to any one“of the indoor units which first

transm (ted the, agknoul edas LOLALIRLLGN dQ e OULI0RLLHTY Loy Hhalod s, the

acknow edge informatron e transmtte y a plurality of indoor units
e e AT AR 2P BRENAER 206854 PRkl b e
Coh Sy BT R A0R ECOERALLENE, St 0L Tl S
the address N-indoor unit transmission permission information
to allow the indoor units to again transmit the acknowledge
information. At this time, the collision related indoor units
are inhibited from performing their transmission operations,
for a predetermined time period to reduce the collision
possibility. Each of the indoor units has a variable parameter
and collision storage parameter. If a collision occurs, the
transmission inhibition period of time is determined depending
on a status value of the variable parameter. Further, the
collision is recorded in the collision storage parameter so
that the number of collisions can be recognized.

As apparent from the above description, according to the
present invention, information can be exchanged between the
outdoor unit and the indoorunits using the non-polarized two-wire
power line, thus making the air conditioner installing work
less complicated, reducing the material costs and solving the
mis-wiring problem.

Further, addresses are automatically assigned to the indoor

units upon the power supply to the system. Therefore, there

is no need for the system installer to manually assign specific
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the address N-indoor unit transm ssion permssion information to allow the
indoor units to again transnit the acknow edge i nfor AAPECGEMBER 2085 s ti e,
the collision related indoor units are inhibited fromperforning their
transm ssion operations, for a predetermned tine period to reduce the
collision possibility. Each of the indoor units has a variabl e paraneter
and collision storage paraneter. |If a collision occurs, the transm ssion
inhibition period of tinme is determ ned depending on a status value of the
vari abl e paraneter. Further, the collision is recorded in the collision
storage paraneter so that the nunber of collisions can be recogni zed. As
apparent fromthe above description, according to the present invention,

i nformat i on 4620508 exshangad ReWaeR ke, ; AUt RN 4y tt_h%dtohgebjyn&?@,r units

using the non-polarized two-wre power |ine, thus making e air

condi tioner, Egg@' M@Qacmrelgsih%sapgsegpi&ﬁaeﬁg,raag)g;aggsgg ggﬁfg%sai ghqcosts

and solving t ms-w ring problem Further, re automatically

assigned t QuEnenipdeping RS URPLJNRAANEN ,SUBPhYaLO the system

Ther ef or e, ere 1S no nee e systeminstaller to manually assign

specific - 16 23, PHEMAER,2ANY AAGESSE%dihdriS éf\@ﬂerpme&&d%%&tf@ﬁcki ng

t hem one by one, the addressing operation can rapi e perforned
and have been disclosed for illustrative purposes, those skilled

in the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the scope
and spirit of the invention as disclosed in the accompanying

claims.



the installing work can conveniently be made. Al though the preferred

enbodi nents of the present invention have been discl o¢eDE€CEMBERRMSt rati ve
pur poses, those skilled in the art will appreciate that various

nodi fications, additions and substitutions are possible, w thout departing
fromthe scope and spirit of the invention as disclosed in the acconpanyi ng
clainms. 23 DECEMBER 2005 WHAT IS CLAIMED IS 1. A nmethod of perform ng an
initialization operation of a nulti-air conditioner systemwhich has a
plurality of indoor wunits and one outdoor unit for controlling said indoor
units, conprising the steps of: (a) transmtting address Nindoor unit
transm ssion permssion information to all said indoor units upon supply
of power to sawdasystentAiNED assi gni ng an address N to any one of said

i ndoor units which first transmts acknow edge information in response to
said address N-indoor unit transm ssion perm ssion information; (c)
transmtting address N ndoor unit transm ssion permssion information to
al | said indoof  upigetrdd &f pairdoshepg 4®)iritiRarierARe opeka®3®hgBENg an
address N to any one of said indoor wunits which first transmts said
acknow edgemh 1 Drdvt icddiioner system which has a plurality of indoor

units and one outdoor unit for controlling said indoor units,

comprising the steps of:

(é) ‘transmitting address N-indoor wunit transmission
permission information to all said indoor units upon supply
of power to said system;

(b) assigning an address N to any one of said indoor units
which first transmits acknowledge information in response to
said address N-indoor unit transmission permission information;

(c) transmitting address N+l-indoor unit transmission
permission information to all said indoor units after said step
(b) is performed;

(d) assigning an addre;s N+1 to any one of said indoor
units which first transmits said acknowledge information in
response to said address N+1-indoor unit transmission permission
information; and

(e) repeating said steps (c) and (d) to assign addresses

to all of said indoor units.

2. A method of performing an initialization operation of

amulti-air conditioner system, as set forth in Claim 1, further
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response to said address N ndoor unit transm ssion perm ssion information;
and (e) repeating said steps (c) and (d) to assign adde:PEEEMBER 2805 of said
i ndoor units. 2. A nethod of perfornming an initialization operation of a
multi-air conditioner system as set forth in Claim1l, further -18 23
DECEMBER 2005 conprising the steps of: (f) inhibiting transm ssion
operations of ones of said indoor units assigned with their addresses,

until said addresses are assigned to all of said indoor units; and (Q)
transmtting an address assignnent end signal to all said indoor units to
rel ease themfromsaid transm ssion inhibition, if said addresses are
assigned to all of said indoor units.

comprising the steps of:

(f) inhibiting transmission operations of ones of said
indoor units assigned with their addresses, until said addresses
are assigned to all of said indoor units; and

(g) transmitting an address assignment end signal to all
said indoor units to release them from said transmission
inhibition, if said addresses are assigned to all of said indoor

units.



