11796 Title .- CONTROL DEVI CE FOR Al R CONDI TI ONER The present invention
relates to a contrel device for an air condi-tioner. Air conditioners are

wi d used for conditioning tenperature, humdity, or ventilation of the
intertor of offices, houses, and vehicles. For exanple a hone air

condi tioner has a variety of functions of detecting an out do®@ 2r (eodrfe 25
tenperature, controlling the blowng air tenperature or air quantity so

that the roomtenperature reaches a desired val ue as soon as possible

control ling the operating capablllty to obtain a cool i ng/ heating A%ty
I n acc e_WtQ ) the flow ng direction

of theq£gg?g Cimiae F e . igégﬂglr wth a n?nlnun1ma|t
ti me when necessary, and the I|ke ance various types of air conditioners
havi ng f u Wt r t are
devel opﬂ'c'ié E% Eni: r]ﬁ#\)quﬁ.dﬂ; 1?&%%% Pf“;gner Jblng]%s}ua yﬁg%e?{’or%gld%jg‘:r

m croc éﬁloﬁ%rprOV|de various types of air conditioners, nlcroconputers
for exclusive use in which data (hereinafter referred to as "specific
data") cpncernipg,functions, ¢apacities, and characteristics of respective
types dMEF pePREitiongre BE@nWﬁdﬁlynPSeSr for; conditdonding temperatingyse

Pat ent hamid{pen P vehtdletdon NoftiHe (ﬂnﬂey:ﬁ.%&' of obEicés, Quikés praﬁrds i's
i ncrea ﬁ§1é$ere has_been.,a va |ety of desi rﬁs of uiers and.currendly

several " T&ns t ybe% §Fauple g 4P oﬁéFschQl 5RPSH PRE Rarddr-SiePthonme
ai r confun¢biens aoé t diedecidngn @mn'pma:dc)mvever rooins rt@ﬂnmimtsaid,e from .
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i ncr easkhe ﬁ%ftewa&uér%nﬁacheem idasined Neénenaaeswn \ﬂ%qufsublefabove
controlling the operating capability to obtain a cooling/heating

capability in accordance with the request of a user, adjusting
the flowing direction of the cool or warm air, blowing the cool
or warm air with a minimum wait time when necessary, and the
like. Hence, various types of air conditioners having different
functions in accordance with the  requests of the user are
dé#eloped.

Control of an air conditioner is usually performed by a
microcomputer. To provide various types of air conditioners,

\\/ microcomputers for exclusive use in which data (hereinafter
referred to as "specific data”) concerning functions, capacities,
and characteristics of respective types are built-in have been
put into practical use (e.g., see Japanese Patent Laid-Open No.
3-91644). Number of types of the air conditioners is increased
as there has been a variety of desires of users, and currently
several tens of types of air conditioners are now on the market
when home air conditioners are taken as an example. However, it
is not advisable from a design viewpoint to manufacture such
exclusive microcomputers meeting = different functions and
capacities for different types, which results in increase in
cost.

The present invention has been made in view of the .above



2 ' 11796 situati on, and has as jts obj ect to
facilitate setting and nodifications of characterlstlc data for

- microconputers for various types of air conditioners and to enhance ., .

avai lability of a mcroconputer circuit board, thereby. decreasing cost - 1
According to the present invention, there is provided an air conditioner
having a refrigeration cycle in V\/m ch a conpressor, an outdoor heat
exchanger, an expansion valve, and an 2ndoor heat exchanger are corh@8t ed

b f t l, whi, ch t trolled b
Che i N REERR e A g b=, b h8m RIEEE atP. cEAGH LT BAER (UGS offfhg
corrponemd;:,fmlahlenst mefccmqalmmrwﬂca dhtacrfon mm:rcrdommnems for '
conpri S‘H!Ezéuén QWf't.fi:{ %J.%Ooﬁlél%g Saﬁz%gha%%r a0 i3 ab's &g{t%%a and

control operdtr ons storing pres
vari ous® daxtar%@mpuﬁeédco.rgm&pbparden§hemb3radep@e1a@rmsx &aati«ng the
program a second ROMfor storing specific data representing at |east

capaci tjes t he respective conpqnents ,and faor sequent ially, o utt i,ngﬂ t he
st or ed AGRRF ‘;?'Egdé‘Pa he { REeRLRE o dBFSRE O/ ThRTR N tH'F"g‘Pg’r?é*l 2 r 8Tt he

n cr ocargud tiohoe V\ﬁ”ﬁﬁd Rowéggngerateaﬁrcyalléymowgeehed t:bntph'fessor,

m Croco u i n 1,C stores the.speciflc at ut

second OV JR SXhaTTLro 2B SIPARFHAR R Rand A dhidacy’ Bk o
of the exchangersave ¢omnécsed hy & heefidigersindr gdpey m Rupplyling air
accor diypg; L iQ%8%&99&&:@%%&8811&9%? tﬁepigabgfdhaatab&cﬁ%@e? @er of .

a separate type CO I ncl u an expansi on-val ve and %J

an i ndodrr Rt texleﬁaﬂg§rcanél‘ahoae@ldbmrcgnttonenadmgpane&ﬁﬁneggsh 88d an
out doortﬁeabdagmﬁw , ad"Y | Hlbred ,C oAt E:@ntfi%\ll C@eP£LaY dunipit LkThd Oa t he

I ndoor and_outdoor units, . mcr ut usi first ROMfor oring a
pr ogr af¥ore %%IHP'F%FE W%t?o%?ﬁcoﬁ% %(I'Pﬁ"ré% Bn P Rs ZESF and
a bl owsrontréIMAgr -apenratipns coft tisd acemponentsus alaRAMasfarci steatuugt h
Ope“ﬂ'ﬁEEbe@ngaEande%%f@%ﬂgﬂdégi associated with operatlons, and a

CPU for execut:.ng the program;

a second ROM for storing specific data representing at least
capacities of the respective components and for sequentially"
outputting the stored specific data to the microcomputer in
response to signals from the microcomputer, the second ROM being
electrically connected to the microcomputer, in which the CPU
stores the specific data output from the second ROM in accordance’
with the program into the RAM and' starts control of the
components on the basis of the data stored in the RAM.

Also according to the present invention, there is provided an air
conditioner of a separate type comprising an indoor unit
including an expansion valve and an indoor heat exchanger and an
outdoor unit inciuding a compressor and an outdoor heat
exchanger, comprising a control device being providéd " for the:
indoor and outdoor units, a microcomputer housing a first ROM for
storing a program for controlling operation of components such
as the compressor and a blower, a RAM for storing preset data and
various data associated with operations, and a CPU for executing
the' program; and a second ROM for storing specific data
representing at least capacities of the respective



the program. and a second ROM for storing specific data representing at

| east capacities of t he respective 3 11796
conqg&ents and for sequentially outputting the stored specific data to the
m croconputer in response to signals fromthe mcroconputer, the second ROM
being electrically connected to the microconputer in which the CPU stores
specific data output fromthe second ROMin accordance with the program
into the RAM and starts control of the conmponents in the indoor and
outdoor units on the basis of data in ¥he RAM Wth the control dé#72® as

descri bed abovet geraglon contr ga accordance W, t h tq51 c%unctlo of the
air condPPeRenteandy °5aB§BPFPg§a Ytﬁ@ EB r-89s Le be
per f or maitdy tesi bhet heicrcoompidt stior | ngspprsefl i o datignadsr efeaini rtgm he

funct | %Or ﬁ&ﬁy&‘t E)E]gé 'Je¥dHa ROH ﬁ%ﬁgﬁ%‘ihae@éffc\élg d&ﬁﬁn&Q'EBEieééq{he

bl ower e |1 ncorpora air ¢
vari ousmmm@mtennm swhich the fGPErstoxes tspemi il datmoutput frepmi t h

di f fer efhe CQ&P&E&Sﬁbﬁ §Rd akbrhl %ﬁr %1%0%'%1@0?%%4&1‘%%& 4 M and

control | ed by contro] devices of the sane t% by exchanglng ‘the
B

second Hert§rontxehioh Fhe qompapendtsydack eéln‘fiﬂ?{-'h%'i‘ M HRReH Uyl e

wi th redRrenécba®is hef agaeapranythe RaRW ngs in which:- Fig. lis aview
showi ng el ectrical connection between the control circuits of indoor and

outdoor units of an air conditioner according to the present'invention
Fig. 2 Wsth.tﬂexﬂonhzqﬂedauﬂunmamgdeberabaﬂrabove;cupermtlohecamtrol in

dondi t 'Q&ﬁ&rdﬁx&e w?j.th2 élgea%}}%lu‘éfhr 'd¥ thgra P Oéongd:?@:[én&f: ta'?&ﬁl cogd r ol

circuit shown I n g I'S an actua agr am of
renai ni @appbiliby o etbenppmpr@smm prsmhlmvarg can be performed by

"using the second ROM storing specific data representing the
function of the air conditioner and the capability of the
compressor, blower, or the like to be incorporated in the air
conditioner. 1In fine, various air conditioners with different
functions and capacities and with different compressors and air
blowers incorporated therein can be controlled by control devices
of the same type only by exchanging the second ROM.

The invention will now be described further by way of example
with reference to the accompanying drawings in which:-

Fiqg. 1l is a view showing electrical connection between the
control circuits of indoor and outdoor units of an air

conditioner according to the present invention;

Fig. 2 is a block diagram showing the control circuit of the air
conditioner;

- Fig. 3 is an actual wiring diagram of a part of the control

circuit shown in Fig. 2;

Fig. 4 is an actual wiring diagram of the remaining part of the
control circuit shown in Fig. 2;



4 11796 Fig. 5 is a timng chart sheWing a
readout timng of specific data froman externally nmounted ROM used in
the present invention; and Fig. 6 is aflowchart showing the main =+ 3
operation of a mcroprocessor shown in Fig. 3. A preferred enbodi nent of =¥
the present invention will be described with reference to the acconpanyi ng
drawings. An air conditioner is constituted by a unit (hereinafter referred
to as "indoor unit") 1 disposed indoors and a unit (hereinafter referred to
as outdoor unit) 2 disposed outdoors. 4The units . and 2 are connetl#9§
through_ Power |ines |00 and a conmunication or signal |ine 200. An indoor
heat exEhdingeP Hg s tiimiagohardd showing imoeadent (tiningdofinspacdfae heat |,
exchanggataa, £PofONEnh eS&PEerial By PRSI EX M| Ase@l Y8 2ehedNgraskatr - vay
val ve 2d are, incorporated in the outdoor unit 2, These constituent . :
eIenent%“%?Et%SHﬁengd through a refrigerant pipe 300 to constitute a
refrigeration cycle. Fig. 2 shows the control circuit of the air -
condi ti r acgorgding tq,the nt_.i I QR ci L1 ti n the
| ef t siﬁfé&af a%da‘g%egal.%%é’b’drg{\}ﬁf‘gt ﬂ]@’?ﬁ]t Hhe p%;g Pon ‘?é#%ﬁig)&;f?gg -
cont r ol mi¢reprocpsesordstiown dneFigdodr unit 1, “and the circuit portion on
the right side of the sane line is a control circuit provided in the ..
outdoor_unit_2. These control circuits are connected thrqugh the power
lines 1DPLRELE _ nept of Ff‘ﬁep%ﬁgnﬁ’ﬂé“fﬁﬂﬁ*% e gﬂéBchﬁggflndoor
unit 1 hbBhare€etrehter toi thel hetdbmpanfihgr dpawdhgsupply circuit 12, a -
control power supply circuit 13, a mcroconputer 14, a notor drive circuit iy
15, a DC ' ' h - _

An air conditioner is constituted by a unit (hereinafter referred -

[ 9]

to as "indoor unit") 1 disposed indoors and a unit (hereinafter .
referred to as outdoor unit) 2 disposed outdoors. The units:.1.
and 2 are connected through bower-lines.loo and a communication
or signal line 200.

An indoor heat exchanger la is incorporated in the ‘indoor unit
l, and an outdoor heat exchanger 2a, a compressor 2b, a powered .
expansion valve 2c, and a four-way valve 2d are incorporated in
the outdoor unit 2. These constituent elements are connected
through a refrigerant pipe 300 to constitute a refrigeration.

cycle. _ : : i_i

Fig. 2 shows the control circuit of the air conditioner-
according to the present invention. The circuit portion on the.
left side of a dashed line drawn at the central portion in Fig.
1 is a control circuit provided in the indoor unit 1, and the
circuit portion on the right side of the same line is a control
circuit provided in the outdoor unit 2. These control circuits
are connected through the power lines 100 and the communication
line 200.

The control circuit of the indoor unit 1 has a rectifier circuit'
11, a motor power supply circuit 12, a control power supply
circuit 13, a microcomputer 14, a motor drive circuit 15, a DC



5 R ) 11796 fan notor (brushless nmotor) (M) 16, a
swtch board 17, a receiver 18a, a display 18, and a flap notor (M) 19.
Thegr;gptifier circuit 11 rectifies AC 100 V supplied froma plug 10. The
not or "power supply circuit 12 converts the voltage of DC power to be
applied on the DC fan notor 16, which flows cool or warmair into a room
to 10 to 36 Vin response to a signal fromthe m croconputer 14. The
control power supply circuit 13 generates DC power of 5 V for the

m croconputer 14. The notor drive cir®uit 15 controls an energi zd78h
timng of a stator w ndj of the DC fan nmojor 16 in,respqnse jo_.g signal
f rom t h&®H m&yépsbi.%sﬁn RRF - S(MHI)chié)a 1%5§W+Eﬁﬁs%qa(ﬁ# .éﬂd the

| i ke proeceidenn 18a,0per displagarks, oandha i flkger motor I(MZ)e 19 medrlom t he
switch . Jhe fecejv ' [ o] | s .4 an
o o EE8EEREy oBfBuEMEL e FRALAT {309 REPBLECACELAR o HANG 14T
preset Theumotpgnaowen osupply r cizcuiteddt equrants | the uoltage ¢ifs PGy 18
di spl ay, ti t ' tdn G | e whi I

nmoves aﬁ?‘f’gﬁ ?gﬁgh%ﬁg%%%&tﬁ%%?%mgf@regt |%nﬁ]o'f vﬂl??:o%]l%o{% aclﬂg .c;i'?'he
cont r ol VRFR LY HAte He Hofbortdih to 36s¥ hBsrespewse t ke rakanal d&rar 20

for detgréi REcreRBnigtiied alyle, @hbeRAIAIY CpoREEOsupplyor cilgbasti N
tenperature of the indoor heat ex hangﬁrg | g, and a hum gléty sensor 22 for
det ect | FEPRERATES ¢ DCi ROVRE Pdom VDERECEhEn MHSERSOmButeR, ’serﬁ’&r JohQr A/ D-

conver tériwadcietalied 15 ¢detrdls oanmemetigikat ibdnc aniniing sofnal stator

i . 1 ] I th td s {
Sansm o158 b6 OB BRaTRET SERTRULSE 16 10 LGS ' Udorded IR .
are cormicrocompyter ghéi s An 0PN /(ORF néwibrlonautterstl Aurhravigicls drid/ &the4 to
phase- | pLke epebeidall Yh Hn %o éfQ@f&ﬁrglgﬁ%g\‘A o EhinashE i gateon ngxde

Ref erence nuperal 30 denptes an extern for stori n:(l; t he "speC|f|c.
dat a" tﬁ%“‘%‘&eepf heesvibehabeardr ildes cRhPadteSqiMe sl8a receives a

remote control signal (an ON/OFF signal, a cooling/heating
switching signal, or a room temperature preset value signal) from
a wireless remote controller 60. The display 18 displays the
operating state of the air conditioner. The flap motor 19 moves
a flap for changing the blowing direction of the cool/hot air.

The control circuit of the indoor unit 1 also has a room
~ temperature sensor 20 for detecting room temperature, a
i temperature sensor 21 for detecting temperature of the indoor
heat exchanger 1la, and a humidity sensor 22 for detecting
humidity in the room. Detection values of these sensors are A/D-
converted and fetched by the microcomputer 14. A control signal
is transmitted from the microcomputer 14 to the outdoor unit 2
through a serial circuit 23 and a terminal plate T3. A TRIAC 26
and a heater relay 27 are controlled by signals from the
microcomputer 14 through a driver 24 to phase-lock energization
of a re-heater 25 in the dehumidification mode. -

Reference numeral 30 denotes an externai ROM for storing the
*specific data" that specify the type and various characteristics
of the air conditioner. The specific data stored in the external -
‘ROM (auxiliary ROM) 30 include:



of the air conditioner. The specific data stored in the external’ ROM

T

(auxiliary ROM 30 include: 6 11796 (1)

i ndoor unit or outdoor unit (2) year of devel opnment (3) record on change; kn
devel opment (4) large size or small size (5) serial manufacturing number $7¥
(6) type of corresponding renote controller (7) exclusive cooling or
cooling/heating (8 with or without heater and humdity sensor (9) capacity
of heat exchanger (10) with or w thout renote control address (11) rated
heating and cooling frequencies (12) n#i nmum heating frequency (e. 31796105
to 180 Hz) (,13) angul ar position of flap (14) swng ranges of flap in

cool i ng (@d i kg @ (ouhdeas i WRdE nunber of rotation for voltage-
control (@) hardPradvdlophdmt check code These specific data are read out
fromthe _external , ROM 30.i nmedi ac*e‘lhé/ after the power switch is turned on
and | medlatE@SPER [ RN A IDFIPR_Ypped. When the power switch i's
turned qd,) NamxgeEixe icr swyll esiZe omthe wirel ess renote controller 60,
and theéibates Oof, the operation and.test run switches (to be described

| ater) r?ﬁnc?elté??t ‘iﬁ‘i‘ﬁ’-'}%éﬂﬂ'tﬁerof the specific data fromthe
ext er nal(6RO¥yHE iof comtexpohdiiite memdtelcantmilitewf t he out door unit 2

T3 respddd: SR SR o2 Mo M URET P20 0 The torminal
board Td &f witd ianiotitheut heateefand umidideyt Sem@oXienotes a varistor
connect ga) ra,a&;gﬁﬂyalof Gddre é,@é‘}{a',{‘g’gr boar ds _ _ :

(10) with or without remote control address

(11) rated.heating.and cooling frequencies

(12) maximum heating frequency (e.g., 105 to 180 Hz)

(13) angular position of flap’ :

(14) swing ranges of flap in cooling and heating modes

(15) maximum number of rotation for voltage control of fan motor -

(16) data check code. ' -

These specific data are read out from the external ROM 30
immediately after the power switch is turned on and immediately
after the operation is stopped. When the power switch is turned
on, no command is supplied from the wireless remote controller
60, and the states of the operation and test run switches (to be:
described later) are not detected until readout of the specific:
data from the external ROM 30 is completed. '

The control circuit of the outdoor unit 2 will be described.
The outdoor unit 2 has terminal boards T1*, T2', and T3"
respectively connected to terminal boards Tl and T2 and the
terminal board T3 of the indoor unit 2. Reference numeral 31
denotes a varistor connected in parallel to the terminal boards
T1l' and T2'; 32, a noise filter; 34, a reacto#;.--35,- a voltage
doubler circuit; 36, a noise filter; and 37, a smoothing .circuit
for smoothing the double voltage generated by the voltage doubler
.circuit 35. A DC voltage of about 280 V can be obtained from an '_



T1' and T2‘;.§2; a,noise filter; 34, a reactor; 35, a voltage doubler
circuit; 36, a noise filter; and 37, a snoothing circuit for snoothing

douq%g.voltage generated by the voltage doubler circuit 35. A DC voltage

of about 280 V can be obtained from an 7
AC voltage of 100 V. Reference nuneral 39 denotes a serial circuit f o

t he
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perform ng signal conversion to transmt a control signal fromthe indoor
unit 1, which is input through the termnal board T3', to a m croconputer

41. Ref erence nuneral 40 denotes a clirrent detection circuit fortl796

detecting a current _s lied to the |load of the outdoor unit 2 by a cu
'iransde%éY°f%ﬁ?93%f tﬁﬁthing the transformed current to a DC vol tage

supplying the DC voltage to the m croconputer 41. Reference nuneral 41
denot es, i, 1 CI O uter;.angd 42, a swtching [.Su y .Cl TR
gonor st EsEhELORARRELT 39 BeiBeed, B SSTNAY SEREEIE ! BRY g dabdin
nuner al sgnalknoervensionokodtirapsmitcai cohdrob\Weigned: igian e cvmdoor
10 a CORIEssor JIld! {8 ibbdeDamaiil Defle! Rbthinal Hddlagge, Wedh 4
~control signal fromthe m crocaonmputer” 41. In the notor drive Circuit
si x povBtcreaempaters 4hr e cBafiererget ymerah 4l cdeppies nRi RFIPL

consti t@éPedt $6ncCairaditN¥ek! detebiting aRRuSrente stipPlidd 4> dhwtEsad
O ot ol B O Go30r Ok e (0| 985 220 el
refri gethet teansifiersedccargenti d» of Dhevobbpgessand 4uppdyliag rtiteordDC
e hancEpLEghe ol SukRAERRSRALRE 3L, helershiel gt Wdloten
sol enoi theahierocespeteryecand 427 avswitchning powenveypply cdindwit for
gﬁ{ ;'r ggﬁé‘ﬂéﬁgiﬁfﬁz éar ?%{J\’ng:g[ eCP:ﬂ%JCy&$ftaJQe £OY MO HikkoéofbateRass AN
Reference numeral 38 denotes a motor drive circuit for PWM-
controlling power supply to a compressor motor 43 (to be
described later) in accordance with the control signal from the
_ microcomputer 41. In the motor drive circuit 38, six power
transistors are connected to form a three-phase bridge to
constitute a so-called inverter unit. ' Reference numeral 43
denotes the compressor motor for driving the compressor of the
refrigeration cydle; 44, a discharge temperature sensor for
detecting the temperature of the refrigerant on the discharge
¢ " side of the compressor; 45, a fan motor speed-controlled to three
speeds to supply air to the outdoor heat exchanger 2a. Reference
humeréls 46 and 47 denote a four-way valve.and.F solenoid valve,
respectively, for switching the flow path of the refrigerant in

the refrigeration cycle.

The outdoor unit 2 also has an outer air sensor 48 for detecting
the-temperature'of the outer air provided in the vicinity of the
air intake port, and a heat exchanger temperature sensor 49 for
detecting the temperature of the outdoor heat exchanger 2a. The
detection values from the sensors 48 and 49 are A/D-converted and
fetched by the microcomputer 41.

Reference numeral 50 denotes an external ROM having the same

rrent
, and

r

upply
he
38,

he
; 44,

a



the tenperature of the outer air prOV|ded in the vicinity of the'air-intake
port, and a heat exchanger tenperature sensor 49 for detecting the
tenperature of the outdoor heat exchanger 2a. The detection values from t-he
sensors 48 and 49 are A/D-converted.and fetched by the m croconputer 41 *‘1
Ref erence nuneral 50 denotes an external ROM having the sane 8

11796 function as that of the external ROM 30 of the indoor unit 1. The
external ROM 50 stores specific data for the outdoor unit 2 which are
simlar to those described regardinng tfe external ROM 30. Exanpl 8372 the
speC|f| datgq are those st in the e ernal 30 as,nynbered (1), to
By (1 FpEEioN ami Thay ahathaarHtETaR, Fhe oA RRET C B tesdsor

and def Mhet iextedaial RO 505 sdﬂfﬁeysts‘mﬂﬂmdalw efroa:nmeeydMomﬁ: unridi Qat ed

D G 0 Wb o A ARl S AR S

( manuf adtlur ed Exampliesi Qﬁrﬁhﬁ|$Pe¢i£ipadR©Msﬂnﬁlhgoaemﬂﬁyﬁﬁdlhnad#uhce
a RAM f@xt%tﬁdlngzdm@fﬁf ea@cenﬁaie%edawq;a Y )or &aﬂcutom T RIS AP ©

nount ed I n ,one package. Figs. 3 and 4 show ‘act’ual rln%‘dlagrans of "t he
mi cr ocoGidionally mre caRacHticiql fhe &ow’i%an% afrpsiidiy date

eIectrl@@cundgnaéftdgtiﬂgaﬁaﬁecondlt|oner showmn in Fig. 1. Fig. 3 shoms
wiring of the left half of the mcroconputer 14, and Flg 4 shows wiring

of the right half of the mcroconputer 14. Figs. 3 and 4 formthe overal
port|onnﬁfeﬁandansymbulslnghdxpahadmém thebicont.roll heisewits ebér ditoe

nurreral sintqﬁ)dp ﬂdg \?t t% outp Coﬁér%cfééer#u&?gponents Referring to U

e m croconputer 0 be supplied to the
outdoor unit 2 through its port Pl. to be supplied to the serial circuit 34

t hrough mh b Wi ockidpute€4 or 41 as a control element is Model U879JP.
(manufactured by Intel Corp.) in which. a'ROM storing a program
in advance, a RAM for storing reference data, and.a CPU for
executing the program are mounted in one package.

Figs. 3 and 4-show actual wiring diagrams of the microcomputer
14 in the control circuit of the indoor unit 1 among. the
electrical circuits of the air conditioner shown in Fig. 1.
Fig. -3 shows wiring of the left half of the microcomputer. 14,
and Fig. 4 shows wiring of the right half of the microcomputer.
14. Figs. 3 and 4 form the overall portion of the actual wiring
diagram when combined. The same reference numerals as in Fig..
2 denote the same constituent components.

Referring to Fig. 3, the microcomputer 14 outputs control data
to be supplied to the outdoor unit 2 through its port P1 to be
supplied to the serial circuit 34 through a buffer 101. The
serial circuit 23 outputs the control data to the signal line 200
connecting the indoor and outdoor units 1 and 2. To receive the
control data from the outdoor unit 2, the microcomputer 14
receives the control data from .its port P2 through the
communication line 200, the serial circuit 23, and a buffer 102.
The serial circuit 23 exchanges the control data between the
communication line 200 and the buffers 101 and 102 by using a



serial cirtuit 23 outputs the control data to the signal |ine 200
connecting the indoor and outdoor units 1 and 2. To receive the control
dat &J«4 om t he outdoor unit 2, the microconputer 14 receives the control
data fromits port P2 through the conmunication |line 200, the serial
circuit 23, and a buffer 102. The serial circuit 23 exchanges the control
data between the communication [ine 200 and the buffers 101 and 102 by
using a 9 11796 phot ocoupl er. Qut put Eorts P3
to P6 output drive signals for the flap motor 19. A stepping not ort1726 used
as the 19 and can change the angle of rotation of the flap notor
19 by e%%?ﬁ?ggﬁgi? & coils of the flap notor 19 -by the signals output from
the output ports P3 to P6. The signals output fromthe ports P3 to P6 are
power--@,ppb' [ fber Q re 0, £NeEHi he | | s of
“the fla rm‘%%r%éyﬁ?n% %&t %Et O%‘goﬁ? t ﬂﬁi{ggutsgﬂ?l%qas ? Sﬁ‘:n?gﬁ -s?%é%'étf%xf C]t(grfe
TR AC 25, sterpind gwrtopris merdb@sphe £lapgmatorol9 cand rean ichangmertliezat i on
of the 1&lof ete¥at apgd u t 191 ' r

416! ionap¢ the _Qmagl ol 8k 12 m%f%ﬁ&%%zggﬁby@?ﬁ ecfcgu%sf o

ener gi Zi%%’[a buzzer 103. These signals are p
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suppl i e@f tthe hElaptmeteowk?. supply circuit 12. The notor power supply
&ifcuit 12 supplies a DC power having a voltage corresponding to this DC
vol tage to the notor drive circuit 15. Hence, the voltage to be supplied to
the not®? WHRAE PortuPll1SutRRtEca Giamnan Bi9oadn§Prgthe TRIAG 264 itheof t he
pul se towtpubigqet FIOButhatRoatl sPdHal fHPACot#diling energization of

the heater relay 27, and the output port P18 outputs a signal for

.enefgizing a buzzer 103. These signals are power-amplified by
the buffer 19a.

An output port P19 outputs a DC voltage signal to be applied to
the fan motor 16. The éignal of the DC voltage is constituted
by pulse trains having pulse widths with different duty ratio.
‘This pulse train is converted to a DC voltage by a converter
circuit 104. The DC voltage is supplied to the motor power
W supply circuit 12. The motor power supply circuit 12 supplies

a DC power having a voltage corresponding to this DC voltage to
the motor drive circuit 15. Hence, the voltage to be supplied
to the motor drive circuit 15 can be changed by changing the duty
ratio qf;the pulse train output from the port P19. Since a DC.
brushless motor is used as the fan motor 16, as will be described
later, the speed of the fan motor 16 can be changed by changing
the VOltage_to-be applied to the motor drive circuit 15.

The%conve:ter circuit 104 is mainly constituted by a transistor,
a resistor and a smoothing capacitor. '

A signal for controlling energization timing of the fan motor
(three-phase brushless motor) 16 is input to the microcomputer



brushl ess notor is used as the fan notor 16, as will be described-|ater,

the speed of the fan notor 16 can be changed by changi ng t he voltage to be
applied to the notor drive circuit 15. The converter circuit 104 is mainly;
constituted by a transistor, a resistor and a snoot hing capacitor. A S|gﬁé}
for controlling energlzatlon timng of the fan notor (three-phase brushless
notor) 16 is input to the m croconputer 10

11796 14 through an input port P21. This signal is obtained when the
polarity of the current flowi ng throughOthe stator wirings of the 11796

t hr ee- phase brushl ess notor changes at the neutral point, and SIX 5| nals
are obt adihdéhngughan cinputorpert ?%l-m)tm:ls mignadyiks iohtadmed when

si gnal igold¥ttPyfitad bﬁriraﬁtnﬂ@mﬁ?lm&&i If $he aﬁaemeb&ielm&gﬁéﬁoche

nanufact red b San o Electric e .not or ve ¢ircuit 15 also
i ncor por %H‘PPFn"%P‘&)ﬁSs#‘% %EF“FF&#SP?%BFS and si
connect &d.qna]fs)raﬁeaoutheﬁedpbgsenbrragsumcbﬁtﬂw moltory CArcirduitrafiody a

f h .n ch i J h
bnser omtfba T EHE sidhad 35" 3h88:boRRES LT fOHMES: WS AL | Te
transi stld s(byblaldl §OKap60d matudfackuxgidy by h@anym Bbectrie €en,bdtfiMen by
sequent ingld Yadtigh uﬂwé&frt:u&f&e18%#&&@&&9&@& AGGRSIANGE Hriduithe

angl es of rotation,of tors wth predet'erm ned conbi atlon of on/of f
oper at i difs. Wirlgh ofi¥i POUREH Hransdstior s, aAfR GIRAS rter ﬂ§¥“staor‘§’%ed on

t he confphaid opgiagel har/ &f fsm@lahgortslﬁ@mutmainubr@ugbmuhmut foarts

(o]

ot edot crHATRPANG A (L BIALHS R (S, T COAPRRS AcSHRArad et fiSicen

two si gialse-eniititer patlgh dihehmopowet] trmamststiors)e fdre tangliasy cnin/raﬂi'at i on

of the rq}eosres poawnéjr% J)ustissgon:/,gfafts‘,igtpal S corrfspondl ng to this

Accordingly, the fan motor 16 can be driven by sequentialiyi

turning on/off the power transistors in accordance with the

angles of rdtatidn of the motors with predetermined combination
of on/off operations. The on/off signals of the respective power

transistors based on the combinations of the on/off operations.

are output through output ports P22 to P27 of the mlcrocomputer

14.

The .microcbmputer 14 performs a predetermined arithmetic
operation using the signal (i.e. the time between two signals)
input through the port P21 to determine the angles of rotation
of the rotors, and outputs on/off signals corresponding to this
angle of rotation to the motor drive circuit 15 through the ports
P22 to P27. -

Referring to Fig. 4, an output of the femperature sensor 20 is
input to-a port P51, an output of the heat exchanger temperature
sensor 21 is input to a port P50, an output from a brightness .
detection sensor 105 (CdS) is input to a port P49, and an output
from the humidity sensor 22 is inpui: to a port P48 of the
microcomputer 14. These outputs are A/D (analog/digital)-
converted by the ports P51, P50, P49, and P48 and stored in the



angl e of rotation to the motor drive CII‘CUIt 15 through the ports P22 to
P27. Referring to Fig. 4, an output of the tenperature sensor 20 is input
to-g.port P51, an output of the heat exchanger tenperature sensor 21 is

i nput to a port P50, an output froma brightness detection sensor 105 (CdS)
Is input to.a port P49, and an output fromthe humdity sensor 22 is input
to a port P48 of the m croconputer 14. These outputs are A/ID

(anal og/digital)- converted by the ports P51, P50 P49, and P48 and stored
inthe 11 1171796 RAMin the mi croconpuil@®s as
dat a. tact for allow,ng full-stop, operation, test run, '
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operatlon, automatic cooling, automatic heating, and
dehumidification is output from ports P36 to P41 to the display
’ 18:.. C ’

The external ROM 30 is connected to ports P34, P35, and P44 of
the microcomputer 14, and the microcomputer 14 reads out the
specific data stored in the ROM 30 as required.

To read out the specific data, the microcomputer 14 resets the

U external ROM 30 by a signal output through the port P34, as shown

' in Fig. 5, thereafter outputs a clock through the port P35,
inputs the data: through the port P44 in response to the clock,
and stotres the data in the 1nterna1 ROM. As the external ROM 30,
a one time programmable sequential read only memory, e.g., model
MB85419P manufactured by FUJITSU, LTD. is used.

Fig. 6 is a flow chart showing the major operation of the,
microcomputer 14.

Referring to Fig. 6, when the plug 10 is connected to the ;
electric outlet in step S1 to start power supply, the
microcomputer 14 is initialized in step S2. Subsequently, data
stored in the auxiliary ROM 30 is read out and stored in the RAM



inputs the data through the port P44 in response to the clock, .ahd stores
~the data in the internal ROM As the external ROM 30, a one time
programabl e sequential read only menory, e.g., nodel MB85419P manuf act ured
by FUIITSU, LTD. is used. Fig. 6is a flom1chart showi ng the maj or oy
operation of the, mcroconputer 14. Referring to Fig. 6, when the plug. 10
is connected to the electric outlet in step S1 to start power

supply, the mcroconputer 14 is initialized in step S2. Subsequently, data

stored in the auxiliary ROM 30 is readl@ut and stored in the RAM 1136

11796 in, the n1croconputer 14 in step.S3. _As described above, this . [ocess
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I ndicating the term nal contacting the slider 17a Is stored in the RAM
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in the REWE '_Rﬁ?.r eXﬁH’ghe,aW&rbl{ﬂe %b@%&t%ﬁ data) from the remote
controller 60 is input, the reception.signal is supplied-to-the.
port P42 to interrupt the program, and a series of reoeived'
operation data are lelded into respective data groups and stored.
in the RAM.

Whether the air conditioner is operating is discriminated incstepl'
85, and whether the operation of the air conditioner.is.stopped;
is discriminated in step S6. If Yes in step S5, the_fiow;
advances to step S7 to perform operation in acoordance-withgthe
data stored in the RAM. For exam[j_le, when -the slider: 17a
contacts an operation contact C2 and thus the heating operation
is performed a lamp 1nd1cat1ng heating is turned on,'and'the -
operation of the compressor is controlled on the basis of the
room temperature and the preset temperature (for example, - data
setting the operating capability of the compressor is supplied
to the outdoor unit). |

The microcomputer 41 of the outdoor unit 2 has almost the same
function as described above, and a detailed description thereof
will be omitted. ' '

In the air conditioner having the arrangement as described above;
for example, in a type A, a corresponding remote controller is

Ll

o



cont act s+'ap oper-ati on contact C2 and thus the heating operation is
-performed, a lanp indicating heating is turned on, and the operation of the
corpressor is controlled on the basis of the roomtenperature and the
preset tenperature (for exanple, data setting the operating capability of
the conpressor is supplied to the outdoor unit). The m croconputer: 41 of
the outdoor unit 2 has al nost the same function as described above, and a
detail ed description thereof will be omtted. In the air conditioner having
the arrangement as described above, 13r exanple, in a type A a 11796
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is changed in accordance with the capability of the indoor unit, a
pl ur alThe gifferences aamongndihesmetypean axe cahe ohumkiess e @@day ol
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2800 and to 3200 Kcal, and the like. Accordlngly,.the number of
types corresponds to the number of combinations of these :
characteristics. If a function to be set effective is selected
and the operating capacity of the compressor to be demanded on
the outdoor unit is changed in accordance with the capability of
the indoor unit, a plurality of types of air conditioners can be
controlled by one control device. That is, the control device
for the .present invention can control different types of air
conditioners by setting the specific data to be stored in the

\_ 'auxiliary ROMs in accordance with the respective types.

In the above embodiment, auxiliary ROMs storing specific data may
be prepared in units of types, and appropriate auxiliary ROMs may
be mounted in the control device in accordance with the types of
the air conditioners in which the control device is to be
incorporated, Also, in the above embodiment, an OTPROM (one time
programmable read only memory) is used as the auxiliary ROM.
However, the present invention is not limited to this,and an
E2PROM may be used as the auxiliary ROM. 1In this case, the
E2PROM may be used in the same manner as the OTPROM;'br the
E2PROM may be mounted in the control device in advance and
thereafter specific data may be stored in the E2PROM.



~conditioners by setting the specific data to be stored in, the auxXitiary
ROMs in accordance with the respective types. In the above enbodi ngEnt, ,
auxiliary ROW storing specific data-may be prepared in units of types,. a@
~appropriate auxiliary ROVs may be nmounted in the control device in . =\
~accordance with the types of the air conditioners in which the control
device is to be incorporated. Also, in the above enbodi nent, an OTPROM (one
i 'time.programmabl e read only:penory) is used as the auxiliary ROM However,

" the present invention is not:linted tolfhi's, and an E2PROM may be udd@?&s

. th [ o hi . the E2PROM may, be used in th _ o
mnnor e GHRFORRRE OFAT hEHERR HEYSBELRB N TPT® AndPEBHY ol TRRARL: | n

~advance artbrimy edfher specific ddabtanmapobeeshingd icharacte2RRENcs ..abdl -

11796 ACCfQ{ncg _ e ig i qQn, :.since | nNt,.Sf Orsd N
the speciti gl%d{aﬁoa%}go%e?%gng lm%éﬁe'rﬁrgt igc.s' c® an %r%lﬁ;ﬁs%%l Clthg
~are i nhdnaarpanated dor thepoentngl aigpuit jof theoapbrannditirner, @ihen|

circuit Qlodttpidi KA thOPEiondt B&8h BENhARLEAELGHEE BB bi PR e kdifhon.
" manufactured as a board conmon to other, types to |g£r ove cogt&ﬁ er f or mance.

" Furt her %, Othee E¥ReHCter ilMPrOYe, RestReTEpEIce he EFE andii® an
' be easi | yhaiergssridtidd MRnan! furndt iviE1288! Rthd heiFeonditiomy sant ibw
the specl iSRS oy {RTPLINE TS yPHEF Lhnaliifhy th AbdbHY kbt
11796 O atrerilny #rhenispexnifiic idatn dr by ppdating dehetspec Tfixd edatawhi ch

v



a conpressor, an-outdpor heat exchanger, an expansion val ve, and an indoor

heat exchanger are connected by a refrigerant pi whi ch
i's ﬁ;nperature- control |l ed by the indoor heat exchan er to to be
air-conditioned by controlling conponents, such as Fﬁﬂﬂiﬂnd a

bl ower, a control device conprising: a ntcroconput Hﬂl

for storlng a programfor controlling operations of the conponents, a RAM
for storing preset data and various data associated with operations, and a

CPU for executi ng the program a secdfd ROM for storing specific UL
representing at |east capacities of the respective conponents and for

s seque
response.
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outputting the stored specific data to the m croconputer
to . signals from the mcroconputer, the second ROM bei

in
ng

connegted to,the m c¢roc, ter |n mhlqh the U .stores the
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pATIROR

uni t incl udcagpaasewaas;uoa Hllowergh@d edntidldoideRdile oipfigeingnd an
\aut door unit including a conpressor and an outeoor heat exchanger,

conpri sing:

~ a microcomputer housing a first ROM for storing a
program for controlling operations of the components, a RAM

for storing preset data and various data associated with

operations, and a CPU for executing the program;

a second ROM for storing specific data representing at
least capacities of the respective components and for
sequentially outputting the stored specific data to the
microcomputer in response to signals from the
microcomputer, the second ROM being electrically connected
to the microcomputer,

in which the CPU stores the specific data output from
the second ROM in accordance with the program into the RAM
and starts control of the components on the basis of the

. data stored in the RaM.

A control device as claimed in claim 1, in which second ROM
is a one time programmable sequential read only memory in
which the specific data are written in advance.

A control device as claimed in claim 1 in which thé second

. ROM further stores a specific data for determining the

~capacity of the air conditioner.
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a control device being provided for the indoor and outdoor units; xa, *

m croconputer housing a first ROMfor stori Wrol Li ng
operation of conponents such as the conpres a bl ower RAM f or"
storing preset data and various data associ at “l“amum and a CIE?U"
for eXecuting the program and a second RO\/Ifﬁ“\mm‘“ ic data
representing at |east capacities of the respective c'orrﬂ'bnénts and for _
sequentially outputting the stored specific data to the m croconputer in

response to signal s from the nygroconputer, the second ROMjhgeé g
electrically connected to the m croconputer, in which the CPU stores

speci f Ih ¢ dat anowt:pumfrr C&aﬁdmtwf dﬁIROM | sepagatdartypdm ebmphﬁ:smnggrﬁnd ¢
into the RAM tarts eon . _of the comp onents oor '
units on the %é oftdat 8¢ Fﬂat"ﬁg FRANPXBAT l%n O?I%v?‘ﬂ g%é"&ng‘ mLégd in
claim4 in \mmhanlgsrswdndnmdoornunm mlmdxm 4 |qcmpm401beanrg ampr v
the indoor ughidd h géies &b data representing at |east

t he capacity g d Bg. ?‘%rggto%rxﬁé{aaﬁ exchanger anJ‘{‘he second part heing for the
outdoor unit and PurdIRETehcAgyises haidg rPECHREed  £p%e i AGAQPT t he

capacity of bledeerPu@aEit®, ©6 An air conditioner substantially as here| n
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program for controlling operation of components such.as the
compressor and a blower, a RAM for storihg preset data and
various data associated with operations, and a CPU for
executing the program; and |

a second ROM for storing spec1f1c data representlng at
least capacities of the respective components and- for
sequentlally outputting the stored specific data to the
microcomputer in response to signals  from the
microcomputer, the second ROM being electrically connected
to the microcomputer, ' '

in which the CPU stores specifié data output from the
second ROM in accordance with the program into the RAM and
starts control of the components in the. indoor and outdoor "/
units on the basis of data in the RAM.

5 A control device as claimed in claim 4 in which the second
ROM is in two parts the first part being for the indoor
unit and further includes a specific data representing at
least the capacity of the indoor heat exchanger and the
second part being for the outdoor unit and further includes

%Y

a specific data representing at least the capacity of the '. ~a,
compressor. ' -7

6  An air conditioner substantially as herein described with
reference to and as illustrated in the accompanying
drawings. ' '



