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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to an air conditioner.
2. Description of the Related Art

[0002] Air conditioners have an indoor unit and an outdoor unit. Various types of them having power supply lines that
supply power to the indoor unit and the outdoor unit, and a transmission line used for communication between the indoor
unit and the outdoor unit and used for power supply to the outdoor unit are proposed (see Patent Literature 1, for
example). Such an air conditioner does not supply power to the outdoor unit in a standby state, and supplies power from
the indoor unit to the outdoor unit in a state to start operation.

[0003] Specifically, the indoor unit of this type of an air conditioner includes a normally-open single-pole relay. The
relay is controlled by a microcomputer so that the relay is open in the standby state. That is, in the standby state, the
power supply lines and the transmission line are brought into non-conduction and thereby power is not supplied to the
outdoor unit. In the operation state, the relay is closed by the microcomputer. That is, in the operation state, the power
supply lines and transmission line are brought into conduction and thereby power is supplied to the outdoor unit and the
outdoor unit is operated.

CITATION LIST
Patent Literature

[0004] Patent Literature 1 Japanese Unexamined Patent Application Publication No. 2009-14225 (pages 5 and 6 and
Fig. 1) An air conditioner according to the preamble of claim 1 is known from JP 2009 041857 A.

SUMMARY OF THE INVENTION

[0005] A conventional air conditioner as described in Patent Literature 1 has a normally-open single-pole relay in its
control circuit. Accordingly, when the air conditioner shifts from the standby state to the operation state and the relay is
closed, a power supply voltage is applied to a communication circuit, so the parts in the communication circuit need to
have high dielectric strength or protective parts need to be mounted, increasing costs.

[0006] The presentinvention addresses the above problem with the object of providing an air conditioner that eliminates
the need for expensive high dielectric strength parts or protective parts.

[0007] The air conditioner according to the present invention includes an indoor unit control board and an outdoor unit
controller that controls a compressor. The indoor unit control board has: a first power supply line and a second power
supply line that supply AC power; a communication circuit; a single-pole double-throw relay that has a first contact
connected to a communication line, a second contact connected to the communication circuit, a third contact connected
to the first power supply line, and a coil for a switchover between a mutual connection of the first contact and the second
contact and a mutual connection of the first contact and the third contact, the communication circuit communicating with
the outdoor unit controller via the communication line and the second contact and the first contact of the single-pole
double-throw relay; and a microcomputer that outputs communication information to the communication circuit and
controls the coil.

[0008] The air conditioner according to the present invention uses the single-pole double-throw relay to protect the
communication circuit from a power supply voltage and thereby eliminates the need for expensive high dielectric strength
parts or protective parts, suppressing an increase in costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
Fig. 1 shows an exemplary circuit configuration of an indoor unit control board and an outdoor unit control board
mounted in an air conditioner according to Embodiment 1 of the present invention.

Fig. 2 shows another exemplary circuit configuration of the indoor unit control board and the outdoor unit control
board mounted in the air conditioner according to Embodiment 1 of the present invention.
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Fig. 3 shows an exemplary circuit configuration of an indoor unit control board and an outdoor unit control board
mounted in an air conditioner according to Embodiment 2 of the present invention.

Fig. 4 shows another exemplary circuit configuration of the indoor unit control board and the outdoor unit control
board mounted in the air conditioner according to Embodiment 2 of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0010] Embodiments of the present invention will be described below with reference to the drawings.
Embodiment 1

[0011] Fig. 1 shows an exemplary circuit configuration of an indoor unit control board 1 and an outdoor unit control
board 2 mounted in an air conditioner 100 according to Embodiment 1 of the present invention. In the example in Fig.
1, the air conditioner 100 can function as a low standby power air conditioner. In Fig. 1 and subsequent drawings,
relationships in size between components may differ from actual relationships.

[0012] A firstline J1, a second line J2, a third line J3, a fourth line J4, a fifth line J5, a sixth line J6, and a seventh line
J7 in Fig. 1 and subsequent drawings are indicated as solid lines when they are brought into conduction and as dotted
lines when they are brought into non-conduction. These lines may be jumper lines, jumper resistors, or any other lines
for which their conduction and non-conduction can be controlled.

[0013] Low standby power air conditioners will be briefly described below. They can control the drive frequency of a
compressor (not shown) and supply power to the compressor only during an operation (in an operation state). Low
standby power air conditioners satisfy regulations in European countries and perform inverter control, which is widely
demanded in Japan as well, to reduce power consumption during a standby operation (in a standby operation state).
[0014] As shown in Fig. 1, the air conditioner 100 according to Embodiment 1 includes an indoor unit 100a, in which
at least the indoor unit control board 1 is disposed, and an outdoor unit 100b, in which at least the outdoor unit control
board 2 is disposed. Although there is no limitation to a place at which the indoor unit control board 1 is disposed, it is
assumed in Embodiment 1 that the indoor unit control board 1 is disposed in the indoor unit 100a.

[0015] The indoor unit control board 1 includes a terminal block 3, a diode bridge 4, a power supply circuit 5, an
electrolytic capacitor 6, a single-pole double-throw relay 7, a communication circuit 8, and a microcomputer 9, which
are electrically connected.

[0016] A first power supply line N1 and a second power supply line N2, which are connected to power supplies, and
acommunication line COM, which is connected to the outdoor unit control board 2, are led to the indoor unit control board 1.
[0017] The terminal block 3 includes a first power supply terminal 3a, a second power supply terminal 3b, and a
communication terminal 3¢ that respectively bring the first power supply line N1, the second power supply line N2, and
the communication line COM to the indoor unit control board 1. The terminal block 3 may be replaced with, for example,
lines.

[0018] The diode bridge 4 is structured by connecting a first diode 4a, a second diode 4b, a third diode 4c, and a fourth
diode 4d. Specifically, in the diode bridge 4, the anode of the first diode 4a is connected to the cathode of the second
diode 4b in series, and the anode of the third diode 4c is connected to the cathode of the fourth diode 4d in series, and
these two series connections are placed in parallel. The cathodes of the first diode 4a and third diode 4c are connected,
and the anodes of the second diode 4b and fourth diode 4d are connected.

[0019] The anode of the first diode 4a and the cathode of the second diode 4b are connected to the first power supply
terminal 3a of the terminal block 3 via the first power supply line N1. The anode of the third diode 4c and the cathode
of the fourth diode 4d are connected to the second power supply terminal 3b of the terminal block 3 via the second power
supply line N2. The function of the diode bridge 4 will be described later.

[0020] The power supply circuit 5 includes a first port PW1 and a second port PW2 that receive a DC voltage converted
by the diode bridge 4 and electrolytic capacitor 6, and also includes a third port PW3, a fourth port PW4, and a fifth port
PWS5 that respectively supply an operation voltage to the single-pole double-throw relay 7, the communication circuit 8,
and the microcomputer 9. The first port PW1 is connected to the cathode of the first diode 4a and the cathode of the
third diode 4c through a first power supply circuit N3. The second port PW2 is connected to the anode of the second
diode 4b and the anode of the fourth diode 4d through a second power supply circuit N4. The function of the power
supply circuit 5 will be described later.

[0021] One electrode of the electrolytic capacitor 6 is connected to the first power supply circuit line N3 and the other
electrode is connected to the second power supply circuit line N4. The function of the electrolytic capacitor 6 will be
described later.

[0022] The single-pole double-throw relay 7, which can switch two contacts while its coil is energized, includes a first
contact 7a connected to the communication line COM, a second contact 7b connected to the communication circuit 8,
a third contact 7c connected to the first power supply line N1, and a coil 7d. The first line J1 is connected between the
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second contact 7b and the communication circuit 8.

[0023] The single-pole double-throw relay 7 can make a switchover to select conduction between the first contact 7a
and the second contact 7b or conduction between the first contact 7a and the third contact 7c, in response to a control
signal from the microcomputer. The coil 7d is connected to the third port PW3 in the power supply circuit 5 through a
line 13 to receive an operation voltage (operation current). The coil 7d then functions as an electromagnet, enabling a
metal connectable to the contacts to move.

[0024] The communication circuit 8 includes a second port SE2 communicating with the microcomputer 9, which will
be described later, a first port SE1 communicating with an outdoor unit controller 10, and a third port SE3 receiving an
operation voltage. The second port SE2 is connected to the microcomputer 9 through a line 12. The first port SE1 is
connected to the communication line COM. The third port SE3 in the communication circuit 8 is connected to the fifth
port PW5 in the power supply circuit 5 through a line 15 to receive an operation voltage. The function of the communication
circuit 8 will be described later.

[0025] The microcomputer 9 includes a first port P1 for communicating with the communication circuit 8, a second
port P2 and a third port P3 for sending control signals to the single-pole double-throw relay 7, and a fourth port P4 for
receiving an operation voltage. The first port P1 is connected the second port SE2 in the communication circuit 8 through
the line 12. The second port P2 and third port P3 are connected to the single-pole double-throw relay 7 through the
second line J2 and third line J3, which will be described later, respectively. The fourth port P4 in the microcomputer 9
is connected to the fourth port PW4 in the power supply circuit 5 through a line 14, which will be described later, to
receive an operation voltage. The function of the microcomputer 9 will be described later.

[0026] The outdoor unit control board 2 includes at least the outdoor unit controller 10. The outdoor unit controller 10
is connected to the communication circuit 8 on the indoor unit control board 1 through the communication line COM.
[0027] Next, the functions of the parts and circuits described above will be briefly described.

[0028] The diode bridge 4 converts supplied AC voltages to DC voltages, and supplies the DC voltages to the power
supply circuit 5 behind the diode bridge 4. The electrolytic capacitor 6 is charged by receiving the DC voltages converted
from the AC voltages by the diode bridge 4, and supplies stable DC voltages to the power supply circuit 5. The power
supply circuit 5 receives the DC voltages from the diode bridge 4 and supplies operation voltages to at least the single-
pole double-throw relay 7, the communication circuit 8, and the microcomputer 9.

[0029] The communication circuit 8 communicates with the outdoor unit controller 10. The microcomputer 9 sends a
control signal to the single-pole double-throw relay 7 to switch the conduction state of the single-pole double-throw relay
7, and controls the communication circuit 8 through communication with it. The communication circuit 8 is controlled in
response to a control signal from the microcomputer 9.

[0030] Operation of the indoor unit control board 1 will be described with reference to Fig. 1. As shown in Fig. 1, AC
voltages supplied from the first power supply line N1 and second power supply line N2 are transferred to the indoor unit
control board 1 through the first power supply terminal 3a and second power supply terminal 3b disposed on the terminal
block 3, respectively.

[0031] First, a case in which a voltage is applied from the first power supply line N1 to the second power supply line
N2 will be described. The voltage is transferred from the first power supply line N1 to the second power supply line N2
through the first diode 4a, first port PW1, second port PW2, and fourth diode 4d in that order.

[0032] When a voltage is applied from the second power supply line N2 to the first power supply line N1, the voltage
is transferred from the second power supply line N2 to the first power supply line N1 through the third diode 4c, the first
port PW1, the second port PW2, and the second diode 4b in that order. In the above process, the voltage is also supplied
to the electrolytic capacitor 6, so that the electrolytic capacitor 6 is charged and thereby can supply a stable DC voltage
to the power supply circuit 5 (the voltage is rectified by the diode bridge 4 and the electrolytic capacitor 6).

[0033] Upon receipt of the DC voltages, the power supply circuit 5 can supply drive voltages to the single-pole double-
throw relay 7, the communication circuit 8, and the microcomputer 9. In addition, the power supply circuit 5 can supply
predetermined operation voltages to circuits (not shown in Fig. 1) that are mounted on the indoor unit control board 1
and need these voltages.

[0034] When drive voltages are supplied as described above, the single-pole double-throw relay 7, the communication
circuit 8, and the microcomputer 9 can operate as described below. When the outdoor unit controller 10 is in the standby
state, the coil 7d conducts the first contact 7a and the second contact 7b of the single-pole double-throw relay 7 by a
current (voltage) supplied from the third port PW3 of the power supply circuit 5, in response to a control signal from the
second port P2 of the microcomputer 9. Then, the communication circuit 8 is connected to the outdoor unit controller
10 through the communication line COM, the second contact 7b, and the first contact 7a.

[0035] When the outdoor unit controller 10 shifts to the operation state, the coil 7d conducts the first contact 7a and
the third contact 7c of the single-pole double-throw relay 7 by a current (voltage) supplied from the third port PW3 of the
power supply circuit 5, in response to a control signal from the second port P2 of the microcomputer 9. Then, the first
power supply line N1 is connected to the outdoor unit controller 10 through the third contact 7c and the first contact 7a.
[0036] When the outdoor unit controller 10 shifts from the standby state to the operation state (or from the operation
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state to the standby state) and while it is placed in the operation state (or in the standby state) as described above, the
communication circuit 8 is left disconnected from the first power supply line N1, so a high voltage is not applied to the
communication circuit 8.

[0037] Fig. 2 shows another exemplary circuit configuration of the indoor unit control board 1 and outdoor unit control
board 2 mounted in the air conditioner 100 according to Embodiment 1 of the present invention. In Fig. 2, the indoor unit
control board 1 in the air conditioner 100 is differently connected so that the air conditioner 100 functions as a constant-
speed air conditioner. That is, when the connection of the indoor unit control board 1 in the air conditioner 100 is changed,
the air conditioner 100 can also function as a constant-speed air conditioner. Specifically, the first line J1 and the second
line J2 are brought into non-conduction, and the third port P3 of the microcomputer 9 and the single-pole double-throw
relay 7 are conducted by the third line J3.

[0038] Now, constant-speed air conditioners will be briefly described. They do not control the drive frequency of the
compressor. That is, they operate the compressor with a constant drive frequency in the operation state, and stop the
compressor in the standby state.

[0039] With the low standby power air conditioner shown in Fig. 1, the communication line COM is connected to the
outdoor unit controller 10. With the constant-speed air conditioner, however, the communication line COM is connected
to a large relay 16 as shown in Fig. 2. Furthermore, to adapt to a compressor for a constant-speed air conditioner, the
large relay 16 is disposed in the outdoor unit 100b, instead of the outdoor unit controller 10. In the case of a constant-
speed air conditioner, the outdoor unit controller 10 may perform control the start and stop operation.

[0040] The communication line COM is connected to the large relay 16 so that power is supplied to the large relay 16
through the communication line COM. When power is supplied to the large relay 16, the compressor operates. While
power is not supplied to the large relay 16, the compressor is left stopping.

[0041] Operation of the air conditioner 100 will be described. When the air conditioner 100 is in the standby state, the
coil 7d conducts the first contact 7a and the second contact 7b of the single-pole double-throw relay 7 by a current
(voltage) supplied from the third port PW3 of the power supply circuit 5, in response to a control signal from the third
port P3 of the microcomputer 9. Then, the first power supply line N1 and the communication line COM are brought into
non-conduction. Accordingly, power is not supplied to the large relay 16, so the compressor is left stopping.

[0042] When the air conditioner 100 shifts to the operation state, the coil 7d conducts the first contact 7a and third
contact 7c of the single-pole double-throw relay 7 by a current (voltage) supplied from the third port PW3 of the power
supply circuit 5, in response to a control signal from the third port P3 of the microcomputer 9. Then, the first power supply
line N1 is connected to the large relay 16 through the third contact 7c and the first contact 7a. Since power is supplied
to the large relay 16, therefore, the compressor operates.

[0043] Accordingly, when, on the indoor unit control board 1, the first line J1 and second line J2 are brought into non-
conduction and the third line J3 is connected to the third port P3 of the microcomputer 9 and to the single-pole double-
throw relay 7, the air conditioner 100 can also function as a constant-speed air conditioner.

[0044] As described above, when the air conditioner 100 shifts from the operation state to the standby state (or from
the standby state to the operation state) and after the shift, the indoor unit control board 1 uses a single-pole double-
throw relay to prevent a power supply voltage from being applied to the communication circuit 8. Therefore, the air
conditioner 100 according to Embodiment 1 eliminates the need for expensive high dielectric strength parts or protective
parts that protect the communication circuit 8 from a power supply voltage, which suppresses an increase in costs.
Furthermore, the air conditioner 100 can selectively function as a low standby power air conditioner or constant-speed
air conditioner by switching the first line J1, second line J2, and third line J3 between the conductive state and non-
conductive state.

Embodiment 2

[0045] Fig. 3 shows an exemplary circuit configuration of an indoor unit control board 20 and an outdoor unit control
board 21 mounted in an air conditioner 101, which includes at least an indoor unit 101a and an outdoor unit 101b,
according to Embodiment 2 of the present invention. In the example in Fig. 3, the air conditioner 101 can function as a
low standby power air conditioner. Fig. 4 shows another exemplary circuit configuration of the indoor unit control board
20 and the outdoor unit control board 21 mounted in the air conditioner 101 according to Embodiment 2 of the present
invention. In Embodiment 2, the same parts as in Embodiment 1 are denoted by the same reference characters as in
Embodiment 1, and differences from Embodiment 1 will be mainly described.

[0046] In Embodiment 1, the first power supply line N1, the second power supply line N2, and the communication line
COM have been respectively led from the first power supply terminal 3a, the second power supply terminal 3b, and the
communication terminal 3c to the indoor unit control board 1. In Embodiment 2, however, the first power supply line N1,
the second power supply line N2, and the communication line COM are led to the indoor unit control board 20 with a
different connection, depending on whether the air conditioner 101 functions as a low standby power air conditioner or
a constant-speed air conditioner.
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[0047] To be more specific, when the air conditioner 101 functions as the low standby power air conditioner, the first
power supply line N1, the second power supply line N2, and the communication line COM are respectively led from the
first power supply terminal 3a, the second power supply terminal 3b, and the communication terminal 3c to the indoor
unit control board 20; when the air conditioner 101 functions as the constant-speed air conditioner, the first power supply
line N1, the second power supply line N2, and the communication line COM are respectively led from the communication
terminal 3c, the second power supply terminal 3b, and the first power supply terminal 3a to the indoor unit control board 20.
[0048] Accordingly, in addition to the first line J1, the second line J2, and the third line J3, Embodiment 2 uses a fourth
line J4, a fifth line J5, a sixth line J6, and a seventh line J7 to electrically connect parts. Connections by the fourth line
J4, the fifth line J5, the sixth line J6, and the seventh line J7 will be described below.

[0049] As shown in Fig. 3, the fourth line J4 interconnects the first power supply terminal 3a and the diode bridge 4.
The fifth line J5 interconnects the communication line COM and one side of the fourth line J4 on which the diode bridge
4 is connected. The sixth line J6 interconnects the first contact 7a on the communication: line COM and the other side
of the fourth line J4, on which the first power supply terminal 3a is connected. The seventh line J7 interconnects the first
contact 7a on the communication line COM and the communication terminal 3c on the fifth line J5.

[0050] In the case of the low standby power air conditioner, the first line J1, the second line J2, the fourth line J4, and
the seventh line J7 are brought into conduction, as shown in Fig. 3. Operation of the indoor unit control board 20 in the
low standby power air conditioner will be described below.

[0051] Alternating voltage supplied from the first power supply line N1 and the second power supply line N2 is transferred
to the indoor unit control board 20 through the first power supply terminal 3a and second power supply terminal 3b
disposed on the terminal block 3, respectively.

[0052] First, a case in which a voltage is applied from the first power supply line N1 to the second power supply line
N2 will be described. The voltage is transferred from the first power supply line N1 to the second power supply line N2
through the first diode 4a, the first port PW1, the second port PW2, and the fourth diode 4d in that order.

[0053] When a voltage is applied from the second power supply line N2 to the first power supply line N1, the voltage
is transferred from the second power supply line N2 to the first power supply line N1 through the third diode 4c, the first
port PW1, the second port PW2, and the second diode 4b in that order. In the above processes, the voltage is also
supplied to the electrolytic capacitor 6, so the electrolytic capacitor 6 is charged and thereby can supply a stable DC
voltage to the power supply circuit 5.

[0054] Upon receipt of the DC voltages, the power supply circuit 5 can supply drive voltages to the single-pole double-
throw relay 7, the communication circuit 8, and the microcomputer 9. In addition, the power supply circuit 5 can supply
predetermined operation voltages to circuits (not shown in Fig. 3) that are mounted on the indoor unit control board 20
and need these voltages.

[0055] When drive voltages are supplied as described above, the single-pole double-throw relay 7, the communication
circuit 8, and the microcomputer 9 can operate as described below. In the standby state, the first contact 7a and second
contact 7b of the single-pole double-throw relay 7 are conducted by a voltage supplied from the third port PW3 of the
power supply circuit 5, in response to a control signal from the second port P2 of the microcomputer 9. Then, the
communication circuit 8 is connected to the outdoor unit controller 10 through the second contact 7b and first contact 7a.
[0056] Inthe operation state, the coil 7d conducts the first contact 7a and the third contact 7c¢ of the single-pole double-
throw relay 7 by a voltage supplied from the third port PW3 of the power supply circuit 5, in response to a control signal
from the second port P2 of the microcomputer 9. Then, the first power supply line N1 is connected to the outdoor unit
controller 10 through the third contact 7c¢ and the first contact 7a.

[0057] At the shift from the standby state to the operation state (or from the operation state to the standby state) and
in the operation state (or in the standby state) described above, the communication circuit 8 is left disconnected from
the first power supply line N1, so a high voltage is not applied to the communication circuit 8.

[0058] Inthe case of a constant-speed air conditioner, the third line J3, the fifth line J5, and the sixth line J6 are brought
into conduction, as shown in Fig. 4. For the low standby power air conditioner shown in Fig. 3, the communication line
COM is connected to the outdoor unit controller 10. For the constant-speed air conditioner, however, the communication
line COM (including the sixth line J6) is connected to the large relay 16, as shown in Fig. 4. Furthermore, to be adapted
to a compressor for a constant-speed air conditioner, the large relay 16 is disposed in the outdoor unit 101b, instead of
the outdoor unit controller 10. In the case as well in which the air conditioner is a constant-speed air conditioner, the
outdoor unit controller 10 may perform control to start and stop operation. Operations of the indoor unit control board
20 in the constant-speed air conditioner will be described below.

[0059] When drive voltages are supplied as described above, the single-pole double-throw relay 7, the communication
circuit 8, and the microcomputer 9 operate as described below. In the standby state, the first contact 7a and the second
contact 7b of the single-pole double-throw relay 7 are conducted by a voltage supplied from the third port PW3 of the
power supply circuit 5, in response to a control signal from the third port P3 of the microcomputer 9. Then, the first power
supply line N1 and the communication line COM are brought into non-conduction. Accordingly, power is not supplied to
the large relay 16, so the compressor is left stopping.
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[0060] Inthe operation state, the coil 7d conducts the first contact 7a and the third contact 7c¢ of the single-pole double-
throw relay 7 by a voltage supplied from the third port PW3 of the power supply circuit 5, in response to a control signal
from the third port P3 of the microcomputer 9. Then, the first power supply line N1 is connected to the large relay 16
through the third contact 7c and the first contact 7a.

[0061] Accordingly, the indoor unit control board 20 can also adapt to a constant-speed air conditioner by bringing the
first line J1, the second line J2, the fourth line J4, and the seventh line J7 into non-conduction.

[0062] As described above, when the air conditioner 101 shifts from the operation state to the standby state (or from
the standby state to the operation state) and in the standby state (or in the operation state), the indoor unit control board
20 uses a single-pole double-throw relay to prevent power supply a voltage from being applied to the communication
circuit 8. Therefore, the air conditioner 101 according to Embodiment 2 eliminates the need for expensive high dielectric
strength parts that protect the communication circuit 8 from a power supply voltage or for protective parts, which sup-
presses an increase in costs. Furthermore, the air conditioner 101 can selectively function as the low standby power air
conditioner or the constant-speed air conditioner by switching the first line J1, the second line J2, the third line J3, the
fourth line J4, the fifth line J5, the sixth line J6, and the seventh line J7 between the conductive state and non-conductive
state.

[0063] In addition to connection patterns in Embodiments 1 and 2, respectively referred to as a first pattern and a
second pattern, by which the first power supply line N1, the second power supply line N2, and the communication line
COM are connected to the terminals of the terminal block 3, it is also possible to consider other four patterns described
below.

[0064] An indoor unit control board 30 (not shown), an indoor unit control board 40 (not shown), an indoor unit control
board 50 (not shown), and an indoor unit control board 60 (not shown), described below, are equivalent to the indoor
unit control board 20, which can adapt to both the low standby power air conditioner and the constant-speed air conditioner
by appropriately changing connections of lines (such as jumper lines, jumper resistors, or any other lines for which their
conduction and non-conduction can be controlled).

[0065] In a third pattern, when the air conditioner functions as the low standby power air conditioner, the first power
supply line N1, the second power supply line N2, and the communication line COM are respectively led from the first
power supply terminal 3a, the second power supply terminal 3b, and the communication terminal 3c to the indoor unit
control board 30. When the air conditioner functions as the constant-speed air conditioner, the first power supply line
N1, the communication line COM, and the second power supply line N2 are respectively led from the communication
terminal 3c, the second power supply terminal 3b, and the first power supply terminal 3a to the indoor unit control board 30.
[0066] In a fourth pattern, when the air conditioner functions as the low standby power air conditioner, the first power
supply line N1, the second power supply line N2, and the communication line COM are respectively led from the first
power supply terminal 3a, the second power supply terminal 3b, and the communication terminal 3c to the indoor unit
control board 40. When the air conditioner functions as the constant-speed air conditioner, the communication line COM,
the second power supply line N2, and the first power supply line N1 are respectively led from the communication terminal
3c, the second power supply terminal 3b, and the first power supply terminal 3a to the indoor unit control board 40.
[0067] In a fifth pattern, when the air conditioner functions as the low standby power air conditioner, the first power
supply line N1, the second power supply line N2, and the communication line COM are respectively led from the first
power supply terminal 3a, the second power supply terminal 3b, and the communication terminal 3c to the indoor unit
control board 50. When the air conditioner functions as the constant-speed air conditioner, the second power supply
line N2, the first power supply line N1, and the communication line COM are respectively led from the communication
terminal 3c, the second power supply terminal 3b, and the first power supply terminal 3a to the indoor unit control board 50.
[0068] In a sixth pattern, when the air conditioner functions as the low standby power air conditioner, the first power
supply line N1, the second power supply line N2, and the communication line COM are respectively led from the first
power supply terminal 3a, the second power supply terminal 3b, and the communication terminal 3c to the indoor unit
control board 60. When the air conditioner functions as the constant-speed air conditioner, the second power supply
line N2, the communication line COM, and the first power supply line N1 are respectively led from the communication
terminal 3c, the second power supply terminal 3b, and the first power supply terminal 3a to the indoor unit control board 60.
[0069] The second port P2 and the third port P3 of the microcomputer 9 have been selectively used depending on
whether the air conditioner functions as the low standby power air conditioner or the constant-speed air conditioner.
However, it is also possible to select only either port by using a software program written in the microcomputer 9 or
conforming to the product specifications.

Reference Signs List

1 indoor unit control board; 2 outdoor unit control board;
N1 first power supply line; N2 second power supply line;
N3 first power supply circuit; N4 second power supply circuit;
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(continued)
COM communication line; 3 terminal block;
3a first power supply 3b second power supply terminal;
3c communicationterminal; 4 diode bridge;
4a first diode; 4b second diode;
4c third diode; 4d fourth diode;
5 power supply circuit; PWA1 first port;
Pw2 second port; PW3 third port;
Pw4 fourth port; PW5 fifth port;
6 electrolytic capacitor; 7 single-pole double-throw relay;
8 communication circuit; SE1 first port;
SE2 second port; SE3 third port;
9 microcomputer; P1 first port;
P2 second port; P3 third port;
P4 fourth port; 10 outdoor unit controller;
12,13,14,15 line; 16 large relay;
20 indoor unit control board; 21 outdoor unit control board;
30 indoor unitcontrol board; 40 indoor unit control board;
50 indoor unit control board; 60 indoor unit control board;
100, 101 air conditioner; 100a, 101a  indoor unit;
100b, 101b outdoor unit; J1 first line;
J2 second line; J3 third line;
J4 fourth line; J5 fifth line;
J6 sixth line; J7 seventh line;

Claims

1. An air conditioner (100) comprising an outdoor unit controller (10) that controls a compressor and an indoor unit
control board (1), wherein said indoor unit control board (1) including:

a first power supply line (N1) and a second power supply line (N2) that supply AC power,

a communication circuit (8),

a single-pole double-throw relay (7) that has a first contact (7a) connected to a communication line (COM), a
second contact (7b) connected to said communication circuit (8), and characterised by a third contact (7c)
connected to said first power supply line (N1), and a coil (7d) for a switchover between a mutual connection of
said first contact (7a) and said second contact (7b) and a mutual connection of said first contact (7a) and said
third (7c) contact, said communication circuit (8) communicating with said outdoor unit controller (10) via said
communication line (COM) and said second contact (7b) and said first contact (7a) of said single-pole double-
throw relay (7), and

a microcomputer (9) that outputs communication information to said communication circuit (8) and controls said
coil (7d).

2. The air conditioner (100) of Claim 1, further comprising:

a rectifier that converts AC power from said first power supply line (N1) and said second power supply line (N2)
to DC voltage; and

a power supply circuit (5) that receives DC voltage from said rectifier and supplies an operation voltage for parts
on said indoor unit control board (1).

3. The air conditioner (100) of Claim 1 or 2, wherein said single-pole double-throw relay (7) is controlled so that said
first contact and said second contact are conducted when said outdoor unit controller (10) is in a standby state and
said first contact and said third contact are conducted when said outdoor unit controller (10) is in an operation state.

4. The air conditioner (100) of any one of Claims 1 to 3, wherein:
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said microcomputer (9) has a first port (PW1) and a second port (PW2) used to control said coil (7d);

said communication circuit (8) and said second contact are connected by a first line (J1);

said first port (PW1) and said coil (7d) are connected by a second line (J2);

said second port (PW2) and said coil (7d) are connected by a third line (J3); and

said first line (J1) and said second line (J2) are brought into conduction and said third line (J3) is brought into
non-conduction in a low standby power air conditioner in which an operation frequency of said compressor is
controlled.

5. The air conditioner (100) of any one of Claims 1 to 3, wherein:

said microcomputer (9) has a first port (PW1) and a second port (PW2) used to control said coil (7d);

said communication circuit (8) and said second contact are connected by a first line (J1);

said first port (PW1) and said coil (7d) are connected by a second line (J2);

said second port (PW2) and said coil (7d) are connected by a third line (J3); and

said third line (J3) is brought into conduction and said first line (J1) and said second line (J2) are brought into
non-conduction in a constant-speed air conditioner in which an operation frequency of said compressor is
constant.

6. The air conditioner (100) of any one of Claims 1 to 3, wherein:

said microcomputer (9) has a first port (PW1) and a second port (PW2) used to control said coil (7d);

said communication circuit (8) and said second contact are mutually connected by a first line (J1);

said first port (PW1) and said coil (7d) are mutually connected by a second line (J2);

said second port (PW2) and said coil (7d) are mutually connected by a third line (J3);

a fourth line (J4) is connected to said first power supply line (N1) in series;

said communication line and one side of said fourth line (J4) with which said rectifier is connected are connected
by a fifth line (J5);

the other side of said fourth line (J4) and the side of said communication line with which said first contact is
connected are connected by a sixth line;

the side of said communication line with which said first contact is connected and the side of said fifth line (J5)
with which said communication line is connected are connected by a seventh line; and

said first line (J1), said second line (J2), said fourth line (J4), and said seventh line are brought into conduction
and said third line (J3), said fifth line (J5), and said sixth line are brought into non-conduction in a low standby
power air conditioner in which an operation frequency of said compressor is controlled.

The air conditioner (100) of any one of Claims 1 to 3, wherein:

said microcomputer (9) has a first port (PW1) and a second port (PW2) used to control said coil (7d);

said communication circuit (8) and said second contact are mutually connected by a first line (J1);

said first port (PW1) and said coil (7d) are mutually connected by a second line (J2);

said second port (PW2) and said coil (7d) are mutually connected by a third line (J3);

a fourth line (J4) is connected to said first power supply line (N1) in series;

said communication line and one side of said fourth line (J4) with which said rectifier is connected are connected
by a fifth line (J5);

the other side of said fourth line (J4) and the side of said communication line with which said first contact is
connected are connected by a sixth line;

the side of said communication line with which said first contact is connected and the side of said fifth line (J5)
with which said communication line is connected are connected by a seventh line; and

said third line (J3), said fifth line (J5), and said sixth line are brought into conduction and said first line (J1), said
second line (J2), said fourth line (J4), and said seventh line are brought into non-conduction in a constant-speed
air conditioner in which an operation frequency of said compressor is constant.

Patentanspriiche

Klimaanlage (100), umfassend eine AulReneinheitsteuerung (10), die einen Verdichter steuert, und eine Inneneinheit-
Steuerplatine (1), wobei die Inneneinheit-Steuerplatine (1) enthalt:
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eine erste Stromversorgungsleitung (N1) und eine zweite Stromversorgungsleitung (N2), die Wechselstrom
liefern,

eine Kommunikationsschaltung (8),

ein einpoliges Umschaltrelais (Single Pole Double Throw Relay), das einen ersten Kontakt (7a) aufweist, der
mit einer Kommunikationsleitung (COM) verbunden ist, und einen zweiten Kontakt (7b) aufweist, der mit der
Kommunikationsschaltung (8) verbunden ist,

und gekennzeichnet ist durch

einen dritten Kontakt (7¢), der mit der ersten Stromversorgungsleitung (N1) verbunden ist, und eine Spule (7d)
fur eine Umschaltung zwischen einer wechselseitigen Verbindung des ersten Kontakts (7a) und des zweiten
Kontakts (7b) und einer wechselseitigen Verbindung des ersten Kontakts (7a) und des dritten Kontakts (7c),
wobei die Kommunikationsschaltung (8) mit der Aueneinheitsteuerung (10) Uiber die Kommunikationsleitung
(COM) und den zweiten Kontakt (7b) und den ersten Kontakt (7a) des einpoligen Umschaltrelais (7) kommu-
niziert, und

einen Mikrocomputer (9), der Kommunikationsinformationen an die Kommunikationsschaltung (8) ausgibt, und
die Spule (7d) steuert.

Klimaanlage (100) nach Anspruch 1, ferner umfassend:

einen Gleichrichter, der Wechselstrom von der ersten Stromversorgungsleitung (N1) und der zweiten Strom-
versorgungsleitung (N2) in Gleichstrom wandelt; und

eine Stromversorgungsschaltung (5), die Gleichspannung vom Gleichrichter empfangt und eine Betriebsspan-
nung fir Bauteile auf der Inneneinheit-Steuerplatine (1) liefert.

Klimaanlage (100) nach Anspruch 1 oder 2, wobei das einpolige Umschaltrelais (7) so gesteuert wird, dass der
erste Kontakt und der zweite Kontakt leitend sind, wenn die Aufeneinheitsteuerung (10) in einem Standby-Zustand
ist, und der erste Kontakt und der dritte Kontakt leitend sind, wenn die AuReneinheitsteuerung (10) in einem Be-
triebszustand ist.

Klimaanlage (100) nach einem der Anspriiche 1 bis 3, wobei

der Mikrocomputer (9) einen ersten Anschluss (PW1) und einen zweiten Anschluss (PW2) aufweist, die zum Steuern
der Spule (7d) verwendet werden;

die Kommunikationsschaltung (8) und der zweite Kontakt durch eine erste Leitung (J1) verbunden sind;

der erste Anschluss (PW1) und die Spule (7d) durch eine zweite Leitung (J2) verbunden sind;

der zweite Anschluss (PW2) und die Spule (7d) Uber eine dritte Leitung (J3) verbunden sind; und

die erste Leitung (J1) und die zweite Leitung (J2) in Leitung gebracht sind und die dritte Leitung (J3) in Nichtleitung
gebracht ist, in einer Klimaanlage mit niedrigem Standby-Stromverbrauch, in welcher eine Betriebsfrequenz des
Verdichters gesteuert wird.

Klimaanlage (100) nach einem der Anspriiche 1 bis 3, wobei

der Mikrocomputer (9) einen ersten Anschluss (PW1) und einen zweiten Anschluss (PW2) aufweist, die verwendet
werden, um die Spule (7d) zu steuern;

die Kommunikationsschaltung (8) und der zweite Kontakt durch eine erste Leitung (J1) verbunden sind;

der erste Anschluss (PW1) und die Spule (7d) durch eine zweite Leitung (J2) verbunden sind;

der zweite Anschluss (PW2) und die Spule (7d) durch eine dritte Leitung (J3) verbunden sind; und

die dritte Leitung (J3) in Leitung gebracht ist und die erste Leitung (J1) und die zweite Leitung (J2) in Nichtleitung
gebracht sind, in einer Klimaanlage mit konstanter Geschwindigkeit, in welcher eine Betriebsfrequenz des Verdich-
ters konstant ist.

Klimaanlage (100) nach einem der Anspriiche 1 bis 3, wobei

der Mikrocomputer (9) einen ersten Anschluss (PW1) und einen zweiten Anschluss (PW2) aufweist, die verwendet
werden, um die Spule (7d) zu steuern;

die Kommunikationsschaltung (8) und der zweite Kontakt durch eine erste Leitung (J1) wechselseitig verbunden sind;
der erste Anschluss (PW1) und die Spule (7d) durch eine zweite Leitung (J2) wechselseitig verbunden sind;

der zweite Anschluss (PW2) und die Spule (7d) durch eine dritte Leitung (J3) wechselseitig verbunden sind;

eine vierte Leitung (J4) mit der ersten Stromversorgungsleitung (N1) in Reihe verbunden ist;

die Kommunikationsleitung und eine Seite der vierten Leitung (J4), mit welcher der Gleichrichter verbunden ist,
durch eine flinfte Leitung (J5) verbunden sind;

die andere Seite der vierten Leitung (J4) und die Seite der Kommunikationsleitung, mit welcher der erste Kontakt
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verbunden ist, durch eine sechste Leitung verbunden sind;

die Seite der Kommunikationsleitung, mit welcher der erste Kontakt verbunden ist, und die Seite der flinften Leitung
(J5), mit welcher die Kommunikationsleitung verbunden ist, durch eine siebte Leitung verbunden sind; und

die erste Leitung (J1), die zweite Leitung (J2), die vierte Leitung (J4) und die siebte Leitung in Leitung gebracht
sind, und die dritte Leitung (J3), die flinfte Leitung (J5) und die sechste Leitung in Nichtleitung gebrach sind, in einer
Klimaanlage mit niedrigem Standby-Energieverbrauch, in welcher eine Betriebsfrequenz des Verdichters gesteuert
wird.

7. Klimaanlage (100) nach einem der Anspriiche 1 bis 3, wobei:

der Mikrocomputer (9) einen ersten Anschluss (PW1) und einen zweiten Anschluss (PW2) aufweist, die ver-
wendet werden, um die Spule (7d) zu steuern;

die Kommunikationsschaltung (8) und der zweite Kontakt durch eine erste Leitung (J1) wechselseitig verbunden
sind;

der erste Anschluss (PW1) und die Spule (7d) durch eine zweite Leitung (J2) wechselseitig verbunden sind;
der zweite Anschluss (PW2) und die Spule (7d) durch eine dritte Leitung (J3) wechselseitig verbunden sind;
eine vierte Leitung (J4) mit der ersten Stromversorgungsleitung (N1) in Reihe verbunden ist;

die Kommunikationsleitung und eine Seite der vierten Leitung (J4), mit welcher der Gleichrichter verbunden ist,
durch eine flinfte Leitung (J5) verbunden sind;

die andere Seite der vierten Leitung (J4) und die Seite der Kommunikationsleitung, mit welcher der erste Kontakt
verbunden ist, durch eine sechste Leitung verbunden sind;

die Seite der Kommunikationsleitung, mit welcher der erste Kontakt verbunden ist, und die Seite der flnften
Leitung (J5), mit welcher die Kommunikationsleitung verbunden ist, durch eine siebte Leitung verbunden sind;
und

die dritte Leitung (J3), die fiinfte Leitung (J5) und die sechste Leitung in Leitung gebracht sind, und die erste
Leitung (J1), die zweite Leitung (J2), die vierte Leitung (J4) und die siebte Leitung in Nichtleitung gebracht sind,
in einer Klimaanlage mit konstanter Geschwindigkeit, in welcher eine Betriebsfrequenz des Verdichters konstant
ist.

Revendications

1. Climatiseur (100) comprenant un dispositif de commande d’unité extérieure (10) qui commande un compresseur
et un tableau de commande d'unité intérieure (1), dans lequel ledit tableau de commande d’unité intérieure (1)
comporte :

une premiére ligne d’alimentation électrique (N1) et une deuxieme ligne d’alimentation électrique (N2) qui
fournissent un courant alternatif,

un circuit de communication (8),

un relais unipolaire bidirectionnel (7) dont un premier contact (7a) est connecté a une ligne de communication
(COM), un deuxiéme contact (7b) connecté audit circuit de communication (8), et caractérisé par

un troisieme contact (7c) connecté a ladite premiére ligne d’alimentation électrique (N1), et une bobine (7d)
pour un passage entre une connexion mutuelle dudit premier contact (7a) et dudit deuxiéme contact (7b) et
une connexion mutuelle dudit premier contact (7a) et dudit troisiéme contact (7c), ledit circuit de communication
(8) communiquant avec ledit dispositif de commande d’'unité extérieure (10) via ladite ligne de communication
(COM) et ledit deuxiéme contact (7b) et ledit premier contact (7a) dudit relais unipolaire bidirectionnel (7), et
un micro-ordinateur (9) qui produit en sortie des informations de communication vers ledit circuit de communi-
cation (8) et commande ladite bobine (7d).

2. Climatiseur (100) selon la revendication 1, comprenant en outre :
un redresseur qui convertit un courant alternatif de ladite premiére ligne d’alimentation électrique (N1) et de
ladite deuxieéme ligne d’alimentation électrique (N2) en tension de courant continu ; et
un circuit d’alimentation électrique (5) qui recoit la tension de courant continu dudit redresseur et fournit une

tension de fonctionnement destinée aux piéces sur ledit tableau de commande d’unité intérieure (1).

3. Climatiseur (100) selon la revendication 1 ou 2, dans lequel ledit relais unipolaire bidirectionnel (7) est commandé
de telle sorte que ledit premier contact et ledit deuxiéme contact présentent une conduction lorsque ledit dispositif
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de commande d'unité extérieure (10) est dans un état de veille et ledit premier contact et ledit troisieme contact
présentent une conduction lorsque ledit dispositif de commande d’unité extérieure (10) est dans un état de fonc-
tionnement.

4. Climatiseur (100) selon I'une quelconque des revendications 1 a 3, dans lequel :

ledit micro-ordinateur (9) a un premier port (PW1) et un second port (PW2) utilisés pour commander ladite
bobine (7d) ;

ledit circuit de communication (8) et ledit deuxieme contact sont connectés par une premiéere ligne (J1) ;

ledit premier port (PW1) et ladite bobine (7d) sont connectés par une deuxiéme ligne (J2) ;

ledit second port (PW2) et ladite bobine (7d) sont connectés par une troisiéme ligne (J3) ; et

ladite premiere ligne (J1) et ladite deuxiéme ligne (J2) sont mises en conduction et ladite troisieme ligne (J3)
est mise en non-conduction dans un climatiseur a faible consommation a I'état de veille dans lequel une fré-
quence de fonctionnement dudit compresseur est commandée.

5. Climatiseur (100) selon I'une quelconque des revendications 1 a 3, dans lequel :

ledit micro-ordinateur (9) a un premier port (PW1) et un second port (PW2) utilisés pour commander ladite
bobine (7d) ;

ledit circuit de communication (8) et ledit second contact sont connectés par une premiére ligne (J1) ;

ledit premier port (PW1) et ladite bobine (7d) sont connectés par une deuxiéme ligne (J2) ;

ledit second port (PW2) et ladite bobine (7d) sont connectés par une troisieme ligne (J3) ; et

ladite troisieme ligne (J3) est mise en conduction et ladite premiere ligne (J1) et ladite deuxiéme ligne (J2) sont
mises en non-conduction dans un climatiseur a vitesse constante dans lequel une fréquence de fonctionnement
dudit compresseur est constante.

6. Climatiseur (100) selon I'une quelconque des revendications 1 a 3, dans lequel :

ledit micro-ordinateur (9) a un premier port (PW1) et un second port (PW2) utilisés pour commander ladite
bobine (7d) ;

ledit circuit de communication (8) et ledit second contact sont connectés mutuellement par une premiere ligne
(J1);

ledit premier port (PW1) et ladite bobine (7d) sont connectés mutuellement par une deuxieme ligne (J2) ;
ledit second port (PW2) et ladite bobine (7d) sont connectés mutuellement par une troisiéme ligne (J3) ; et
une quatrieme ligne (J4) est connectée a ladite premiere ligne d’alimentation électrique (N1) en série ;

ladite ligne de communication et un c6té de ladite quatrieme ligne (J4) avec lequel ledit redresseur est connecté
sont connectés par une cinquieme ligne (J5) ;

l'autre cété de ladite quatrieme ligne (J4) et le c6té de ladite ligne de communication avec lequel ledit premier
contact est connecté sont connectés par une sixieme ligne ;

le c6té de ladite ligne de communication avec lequel ledit premier contact est connecté et le cété de ladite
cinquieme ligne (J5) avec lequel ladite ligne de communication est connectée sont connectés par une septieme
ligne ; et

ladite premiere ligne (J1), ladite deuxieme ligne (J2), ladite quatrieme ligne (J4), et ladite septieme ligne sont
mises en conduction et ladite troisieme ligne (J3), ladite cinquieéme ligne (J5), et ladite sixieme ligne sont mises
en non-conduction dans un climatiseur a faible consommation a I'état de veille dans lequel une fréquence de
fonctionnement dudit compresseur est commandée.

7. Climatiseur (100) selon I'une quelconque des revendications 1 a 3, dans lequel :

ledit micro-ordinateur (9) a un premier port (PW1) et un second port (PW2) utilisés pour commander ladite
bobine (7d) ;

ledit circuit de communication (8) et ledit second contact sont connectés mutuellement par une premiére ligne
({1

ledit premier port (PW1) et ladite bobine (7d) sont connectés mutuellement par une deuxieme ligne (J2) ;
ledit second port (PW2) et ladite bobine (7d) sont connectés mutuellement par une troisiéme ligne (J3) ; et
une quatrieme ligne (J4) est connectée a ladite premiere ligne d’alimentation électrique (N1) en série ;

ladite ligne de communication et un cété de ladite quatrieme ligne (J4) avec lequel ledit redresseur est connecté
sont connectés par une cinquieme ligne (J5) ;
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l'autre cété de ladite quatrieme ligne (J4) et le c6té de ladite ligne de communication avec lequel ledit premier
contact est connecté sont connectés par une sixieme ligne ;

le c6té de ladite ligne de communication avec lequel ledit premier contact est connecté et le cété de ladite
cinquiéme ligne (J5) avec lequel ladite ligne de communication est connectée sont connectés par une septieme
ligne ; et

ladite troisiéme ligne (J3), ladite cinquiéme ligne (J5), et ladite sixieme ligne sont mises en conduction et ladite
premiére ligne (J1), ladite deuxiéme ligne (J2), ladite quatrieme ligne (J4), et ladite septiéme ligne sont mises
en non-conduction dans un climatiseur a vitesse constante dans lequel une fréquence de fonctionnement dudit
compresseur est constante.
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FIG. 1
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FIG. 2
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