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(54) Indoor unit and method thereof and air conditioning system having the same

(57) An indoor unit performs a control operation to
not supply power to a load device through a power/com-
munication line simultaneously with other indoor units.
An air conditioning system may includes an indoor unit
including a microcomputer to output a power application
signal to supply power to a load device through a power/

communication line, and a duplicate power application
prevention unit to interrupt the power application signal
from the microcomputer when the power is simultane-
ously applied to the power/communication line by a dif-
ferent indoor unit, to prevent the power from being dupli-
cately applied to the power/communication line.
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Description

BACKGROUND

1. Field

[0001] Example embodiments relate to an indoor unit
to supply power to a load device, a method thereof and
an air conditioning system having the same.

2. Description of the Related Art

[0002] In general, an air conditioner is an apparatus
that is used to cool or heat a room. In the air conditioner,
a refrigerant is circulated between an indoor unit and an
outdoor unit, and a cooling or heating operation is per-
formed based on the principle that the refrigerant absorbs
ambient heat when evaporated from a liquefied state and
discharges the heat when liquefied.
[0003] An air conditioner generally has one outdoor
unit and one indoor unit connected to the outdoor unit.
Recently, users have increasingly demanded a system
air conditioner in which a plurality of indoor units with
various shapes and volumes are connected to one or
more outdoor units to perform a cooling or heating oper-
ation with respect to a place having a number of divided
spaces, such as a school, company or hospital.
[0004] For example, such a system air conditioner may
include one outdoor unit and a plurality of indoor units,
and a direct current (DC) power line, a communication
line, etc. may be connected between the outdoor unit and
each indoor unit to enable communication between the
outdoor unit and each indoor unit.
[0005] On the other hand, in a system air conditioner,
a plurality of indoor units may often be controlled by a
wired remote controller differently from those in a house-
hold air conditioner because a wireless remote controller
may be lost. In the system air conditioner, the wired re-
mote controller may be used in common for the indoor
units and connected to the indoor units using a 2-line
scheme. The 2-line scheme is a technique that links a
communication signal to a power supply line and trans-
mits power and the communication signal together
through the power supply line (the power supply line that
is linked with the communication signal and transmits the
communication signal will hereinafter be referred to as a
"power/communication line"). The indoor units may sup-
ply powers to the wired remote controller through the
power/communication line. If the indoor units simultane-
ously supply the powers to the power/communication
line, a short circuit may occur, resulting in a fault.

SUMMARY

[0006] Therefore, it is an aspect of the example em-
bodiments to provide an indoor unit that performs a con-
trol operation to not supply power to a load device through
a power/communication line simultaneously with other

indoor units, a method thereof, and an air conditioning
system having the same.
[0007] The foregoing and/or other aspects are
achieved by providing an indoor unit which supplies pow-
er to a load device externally connected thereto through
a power/communication line including a microcomputer
to output a power application signal to supply the power
to the load device, and a duplicate power application pre-
vention unit to interrupt the power application signal from
the microcomputer when the power is simultaneously ap-
plied to the power/communication line by a different in-
door unit, to prevent the power from being duplicately
applied to the power/communication line.
[0008] The duplicate power application prevention unit
may interrupt the power application signal from the mi-
crocomputer according to a voltage on the power/com-
munication line to prevent the power from being dupli-
cately applied to the power/communication line.
[0009] The power/communication line may include a
first power/communication line and a second power/com-
munication line, wherein the duplicate power application
prevention unit may include a first AND gate to receive
a voltage on the first power/communication line and a
voltage on the second power/communication line as in-
put.
[0010] The duplicate power application prevention unit
may further include an OR gate to receive an output sig-
nal from the first AND gate as input.
[0011] The duplicate power application prevention unit
may further include a second AND gate to receive an
output signal from the OR gate and the power application
signal from the microcomputer as input.
[0012] The duplicate power application prevention unit
may further include a first transistor and a second tran-
sistor switched in response to an output signal from the
second AND gate.
[0013] The indoor unit may further include a load de-
vice power supply to supply the power to the load device,
wherein the load device power supply may supply the
power to the load device when the first transistor and the
second transistor are turned on.
[0014] The microcomputer may determine whether the
power is applied to the power/communication line, and
output the power application signal upon determining that
the power is not applied to the power/communication line.
[0015] The foregoing and/or other aspects are
achieved by providing an air conditioning system includ-
ing a load device, and an indoor unit including a micro-
computer to output a power application signal to supply
power to the load device through a power/communication
line, and a duplicate power application prevention unit to
interrupt the power application signal from the microcom-
puter when the power is simultaneously applied to the
power/communication line by a different indoor unit, to
prevent the power from being duplicately applied to the
power/communication line.
[0016] The indoor unit may further include a load de-
vice power supply to supply the power to the load device.
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[0017] The duplicate power application prevention unit
may include a logic circuit to receive a voltage applied to
the power/communication line and the power application
signal from the microcomputer as input.
[0018] The logic circuit may include a first AND gate
to receive the voltage applied to the power/communica-
tion line as input.
[0019] The logic circuit may further include an OR gate
to receive an output signal from the first AND gate as
input.
[0020] The logic circuit may further include a second
AND gate to receive an output signal from the OR gate
and the power application signal from the microcomputer
as input.
[0021] The duplicate power application prevention unit
may further include a first transistor and a second tran-
sistor switched in response to an output signal from the
second AND gate.
[0022] The foregoing and/or other aspects are
achieved by providing a method including outputting, by
a processor, a signal from a first indoor air conditioning
unit to supply power to a load device via a power/com-
munication line and preventing, by the processor, the first
indoor air conditioning unit from supplying power to the
load device when power is simultaneously supplied by a
second indoor air conditioning unit.
[0023] Additional aspects, features, and/or advantag-
es of embodiments will be set forth in part in the descrip-
tion which follows and, in part, will be apparent from the
description, or may be learned by practice of the disclo-
sure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and/or other aspects and advantages
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a block diagram of an air conditioning sys-
tem according to example embodiments;

FIG. 2A is a circuit diagram showing a forward po-
larity connection between a plurality of indoor units
and a load device;

FIG. 2B is a circuit diagram showing a reverse po-
larity connection between a plurality of indoor units
and a load device;

FIG. 3 is a circuit diagram of an internal circuit of an
indoor unit that prevents a plurality of powers from
being duplicately applied to a power/communication
line, according to example embodiments;

FIG. 4A is a table illustrating digital signals at input/
output terminals of a logic circuit when a voltage on
a first power/communication line is higher than a volt-

age on a second power/communication line owing
to application of power to the power/communication
line;

FIG. 4B is a table illustrating digital signals at the
input/output terminals of the logic circuit when the
voltage on the first power/communication line is low-
er than the voltage on the second power/communi-
cation line owing to application of the power to the
power/communication line;

FIG. 4C is a table illustrating digital signals at the
input/output terminals of the logic circuit when the
power is not applied to the power/communication
line; and

FIG. 4D is a table illustrating digital signals at the
input/output terminals of the logic circuit when a mi-
crocomputer turns off a power application signal
when the power is applied to the power/communica-
tion line.

DETAILED DESCRIPTION

[0025] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout.
[0026] FIG. 1 is a block diagram of an air conditioning
system according to example embodiments.
[0027] The air conditioning system, denoted by refer-
ence numeral 1, may include an outdoor unit 100, a plu-
rality of indoor units 200 to 200+N-1 connected to the
outdoor unit 100, and a load device 300 connected to the
indoor units 200 to 200+N-1.
[0028] The indoor units 200 to 200+N-1 may be con-
nected with the load device 300 via a power/communi-
cation line 400. The connection between the indoor units
200 to 200+N-1 and the load device 300 may be made
using a 2-line scheme. The 2-line scheme is a scheme
in which power and a communication signal may be trans-
mitted through the same line.
[0029] The load device 300 may include a wired re-
mote controller to operate the indoor units 200 to 200+N-
1 or a sensor to sense a temperature, humidity or the
like. The load device 300 may be supplied with powers
from the indoor units 200 to 200+N-1. When a forward
polarity connection is made between the load device 300
and the indoor units 200 to 200+N-1, the simultaneous
application of powers from the indoor units 200 to 200+N-
1 to the power/communication line 400 do not matter.
However, when a reverse polarity connection is made
between the load device 300 and the indoor units 200 to
200+N-1, the simultaneous application of the powers
from the indoor units 200 to 200+N-1 to the power/com-
munication line 400 may cause a short circuit, resulting
in a fault, as will hereinafter be described in detail with
reference to FIGS. 2A and 2B.
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[0030] FIG. 2A is a circuit diagram showing a forward
polarity connection between a plurality of indoor units
and a load device, and FIG. 2B is a circuit diagram show-
ing a reverse polarity connection between a plurality of
indoor units and a load device.
[0031] As shown in FIG. 2A, the indoor units 200 and
201 may be connected to the load device 300 according
to the 2-line scheme. First to fourth diodes 11a to 11 d
may be provided in the indoor units 200 and 201 and the
load device 300 to enable current to flow in only one
direction.
[0032] The indoor units 200 and 201 may include pow-
er supply ports 10a and 10b, respectively. The power
supply ports 10a and 10b may be on/off-controlled to
supply powers from the corresponding indoor units 200
and 201 to the load device 300. The power supply ports
10a and 10b may include transistors capable of perform-
ing switching operations. In order to supply the powers
from the indoor units 200 and 201 to the load device 300,
the power supply ports 10a and 10b may be turned on
to form closed circuits.
[0033] Referring to FIG. 2A, when the power supply
port 10a of the indoor unit #1 200 is turned on, current
flows from a power supply 12a of the indoor unit #1 200
to the load device 300 through the first diode 11 a and
then may be fed from the load device 300 back to the
indoor unit #1 200 through the third diode 11c (i.e.,
a→b→c→d→e). On the other hand, the "+" pole of the
power supply 12a of the indoor unit #1 200 may be con-
nected to the "+" pole of a power supply 12b of the indoor
unit #2 201 and the "-" pole thereof is connected to the
"-" pole of the power supply 12b of the indoor unit #2 201.
The forward polarity connection means that the "+" pole
of any one 12a or 12b of the plurality of power supplies
12a and 12b may be connected to the "+" pole of another
one 12b or 12a and the "-" pole thereof may be connected
to the "-" pole of another one 12b or 12a. Provided that
the forward polarity connection is made between the
power supplies 12a and 12b of the plurality of indoor units
200 and 201, a short phenomenon may not occur even
if the indoor units 200 and 201 simultaneously supply
powers to the load device 300.
[0034] Referring to FIG. 2B, in contrast to FIG. 2A, the
"+" pole of the power supply 12a of the indoor unit #1
200 may be connected to the "-" pole of the power supply
12b of the indoor unit #2 201 and the "-" pole thereof may
be connected to the "+" pole of the power supply 12b of
the indoor unit #2 201. The reverse polarity connection
means that the "+" pole of any one 12a or 12b of the
plurality of power supplies 12a and 12b may be connect-
ed to the "-" pole of another one 12b or 12a and the "-"
pole thereof may be connected to the "+" pole of another
one 12b or 12a. Provided that the reverse polarity con-
nection is made between the plurality of power supplies
12a and 12b, the simultaneous application of powers
from the power supplies 12a and 12b may cause a short
circuit, resulting in a fault. In order to solve this problem,
an aspect of the example embodiments may include pro-

viding internal circuits of the indoor units 200 to 200+N-
1 that prevent the plurality of power supplies 12a and 12b
from simultaneously applying powers to the power/com-
munication line 400. Hereinafter, a detailed description
will be given of the internal circuit of the indoor unit #1
200 among the plurality of indoor units 200 to 200+N-1,
as the subject, with reference to FIG. 3.
[0035] FIG. 3 is a circuit diagram of an internal circuit
of an indoor unit that prevents a plurality of powers from
being duplicately applied to a power/communication line,
according to example embodiments. Here, a voltage
0∼1V indicates a digital signal "0" and a voltage 1∼6V
indicates a digital signal "1 ".
[0036] The internal circuit of the indoor unit 200 may
include a power/communication separator 20 to separate
a signal input to the power/communication line 400 into
power and a communication signal, a communication
module 21 to receive the communication signal of the
input signal and analyze information of the communica-
tion signal, a load device power supply 22 to supply the
power to the load device 300, a microcomputer 23 to
determine whether the power is applied to the power/
communication line 400 and, if the power is not applied
to the power/communication line 400, output a power ap-
plication signal such that the power is applied to the pow-
er/communication line 400, and a duplicate power appli-
cation prevention unit 50 to interrupt duplicate power ap-
plication based on the control of the microcomputer 23
when the power is applied to the power/communication
line 400 by a different indoor unit 201 to 200+N-1 (N≥3).
[0037] The microcomputer 23 may determine whether
the power is applied to the power/communication line
400 by the different indoor unit 201 to 200+N-1 (N≥3).
The microcomputer 23 may check voltages at a first point
41 and a second point 42 to determine whether the power
is applied to the power/communication line 400.
[0038] When digital signals corresponding to voltages
applied to the first point 41 and second point 42 are "1s",
the microcomputer 23 may determine that the power is
not applied to the power/communication line 400 by the
different indoor unit 201 to 200+N-1 (N≥3). When the
power is not applied to the power/communication line
400, a first photocoupler 24a and a second photocoupler
24b do not conduct. When the first photocoupler 24a and
second photocoupler 24b do not conduct, 5V is applied
to each of the first point 41 and second point 42 by a
voltage source 25 for voltage determination. As a result,
a digital signal corresponding to the voltage applied to
the first point 41 is "1" and a digital signal corresponding
to the voltage applied to the second point 42 is "1 ". Con-
sequently, when the digital signals corresponding to the
voltages applied to the first point 41 and second point 42
are "1s", the microcomputer 23 may determine that the
power is not applied to the power/communication line
400 by the different indoor unit 201 to 200+N-1 (N≥3).
[0039] When the digital signal corresponding to the
voltage applied to any one 41 or 42 of the first point 41
or second point 42 is "0", the microcomputer 23 may de-
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termine that the power is applied to the power/commu-
nication line 400 by the different indoor unit 201 to 200+N-
1 (N≥3). When the power is applied to the power/com-
munication line 400 by the different indoor unit 201 to
200+N-1 (N≥3), any one of the first photocoupler 24a and
second photocoupler 24b may conduct. For example,
when a voltage on a first power/communication line 400a
is 12V and a voltage on a second power/communication
line 400b is 0V, the voltage on the first power/communi-
cation line 400a may be divided by a second resistor 27,
thereby causing a voltage at an upper end 27a of the
second resistor 27 to be higher than a voltage at a lower
end 27b of the second resistor 27. As a result, the first
photocoupler 24a may conduct. Also, because the upper
end 27a of the second resistor 27 may be electrically
connected to a lower end 29b of a second capacitor 29
and the lower end 27b of the second resistor 27 may be
electrically connected to an upper end 29a of the second
capacitor 29, a voltage at the lower end 29b of the second
capacitor 29 may be higher than a voltage at the upper
end 29a of the second capacitor 29. When the voltage
at the lower end 29b of the second capacitor 29 is higher
than the voltage at the upper end 29a of the second ca-
pacitor 29, the second photocoupler 24b does not con-
duct. If the first photocoupler 24a conducts, the first point
41 may be connected to ground, so that the voltage at
the first point 41 becomes 0V. As a result, the microcom-
puter 23 may determine, from the voltage at the first point
41, that the corresponding digital signal is "0". If the sec-
ond photocoupler 24b does not conduct, 5V may be ap-
plied to the second point 42 by the voltage determination
voltage source 25, so that the microcomputer 23 deter-
mines the corresponding digital signal to be "1".
[0040] Consequently, when the digital signal corre-
sponding to the voltage applied to the first point 41 is "0"
and the digital signal corresponding to the voltage applied
to the second point 42 is "1", the microcomputer 23 may
determine that the power is applied to the power/com-
munication line 400.
[0041] For another example, when the voltage on the
first power/communication line 400a is 0V and the volt-
age on the second power/communication line 400b is
12V, "0V" may be applied to the upper end 27a of the
second resistor 27 and a certain voltage may be applied
to the lower end 27b of the second resistor 27 by the
voltage on the second power/communication line 400b.
If the voltage at the upper end 27a of the second resistor
27 is lower than the voltage at the lower end 27b of the
second resistor 27, the first photocoupler 24a may not
conduct. Also, because the lower end 29b of the second
capacitor 29 is connected with the upper end 27a of the
second resistor 27 and the upper end 29a of the second
capacitor 29 is connected with the lower end 27b of the
second resistor 27, the voltage at the upper end 29a of
the second capacitor 29 may be higher than the voltage
at the lower end 29b of the second capacitor 29, thereby
causing the second photocoupler 24b to conduct. If the
second photocoupler 24b conducts, the second point 42

may be connected to the ground, so that the voltage at
the second point 42 becomes 0V. As a result, the micro-
computer 23 may determine, from the voltage at the sec-
ond point 42, that the corresponding digital signal is "0".
If the first photocoupler 24a does not conduct, 5V may
be applied to the first point 41 by the voltage determina-
tion voltage source 25, so that the microcomputer 23 de-
termines the corresponding digital signal to be "1".
[0042] Consequently, in the case where the digital sig-
nal corresponding to the voltage applied to the second
point 42 is "0" and the digital signal corresponding to the
voltage applied to the first point 41 is "1 ", the microcom-
puter 23 may determine that the power is applied to the
power/communication line 400.
[0043] Upon determining that the power is not applied
to the power/communication line 400 by the different in-
door unit 201 to 200+N-1 (N≥3), the microcomputer 23
may apply a predetermined voltage (referred to herein-
after as an "output signal") to the duplicate power appli-
cation prevention unit 50.
[0044] The duplicate power application prevention unit
50 may receive, as input, the output signal applied from
the microcomputer 23 and the voltage applied to the pow-
er/communication line 400, perform a predetermined log-
ic operation with respect to the inputs to provide its output,
and switch a first transistor 51 and a second transistor
52 according to the output to prevent the power from
being duplicately applied to the power/communication
line 400.
[0045] The duplicate power application prevention unit
50 may include a logic circuit. The logic circuit may in-
clude two AND gates 55 and 57 and one OR gate 56.
The first AND gate 55 may receive the voltage at the first
point 41 and the voltage at the second point 42 as its
inputs. The OR gate 56 may receive the output of the
first AND gate 55 and the output of the second AND gate
57 as its inputs. The second AND gate 57 may receive
the output of the OR gate 56 and the output of the micro-
computer 23 as its inputs.
[0046] The duplicate power application prevention unit
50 may include the first transistor 51, which is switched
(turned on/off) in response to the output of the second
AND gate 57. The duplicate power application prevention
unit 50 may include a transistor voltage source 58. When
a predetermined signal is input to the base of the first
transistor 51 according to the output of the second AND
gate 57, the first transistor 51 is turned on. If the first
transistor 51 is turned on, a predetermined signal may
be input to the base of the second transistor 52 by the
transistor voltage source 58, thereby causing the second
transistor 52 to be turned on. If the second transistor 52
is turned on, a point A may be connected to the ground.
When the point A is connected to the ground, the load
device power supply 22 and the load device 300 consti-
tute a closed circuit and the power from the load device
power supply 22 may be applied to the load device 300.
[0047] The operation of the duplicate power applica-
tion prevention unit 50 will be described later in detail
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with reference to FIGS. 4A to 4D.
[0048] On the other hand, in FIG. 3, when the first pho-
tocoupler 24a conducts, a first resistor 26 may allow cur-
rent to flow from the voltage determination voltage source
25. The second resistor 27 may apply voltages across
the first photocoupler 24a and second photocoupler 24b.
A third resistor 28 may adjust the amounts of currents
input to the first photocoupler 24a and second photocou-
pler 24b. A first capacitor 30 may only filter the commu-
nication signal of the power and communication signal
input to the power/communication line 400, and the sec-
ond capacitor 29 may remove noise from the currents
input to the first photocoupler 24a and second photocou-
pler 24b.
[0049] FIGS. 4A to 4D are tables illustrating the oper-
ation of the duplicate power application prevention unit
50 according to example embodiments.
[0050] FIG. 4A illustrates digital signals at input/output
terminals of the logic circuit when the voltage on the first
power/communication line 400a is higher than the volt-
age on the second power/communication line 400b ow-
ing to application of the power to the power/communica-
tion line 400.
[0051] A first condition may be a condition in which the
power is applied to the power/communication line 400
by the different indoor unit 201 to 200+N-1 (N≥3) and the
power application signal is not output from the microcom-
puter 23. In the first condition, when the voltage on the
first power/communication line 400a is higher than the
voltage on the second power/communication line 400b,
the voltage at the first point 41 may become "0V" and the
voltage at the second point 42 may become "5V". As a
result, a digital signal "1" may be input to a first input
terminal 55a of the first AND gate 55, a digital signal "0"
may be input to a second input terminal 55b of the first
AND gate 55, and a digital signal "0" may be output at
an output terminal 55c of the first AND gate 55. The digital
signal "0" from the output terminal 55c of the first AND
gate 55 may be input to a first input terminal 56a of the
OR gate 56 and the output signal from the second AND
gate 57 may be input to a second input terminal 56b of
the OR gate 56. Because the output signal from the mi-
crocomputer 23, input to a first input terminal 57a of the
second AND gate 57 is "0", the output signal from the
second AND gate 57 may become "0". As a result, the
output signal from the OR gate 56 may become "0". Since
the output signal from the microcomputer 23, input to the
first input terminal 57a of the second AND gate 57, and
the output signal from the OR gate 56, input to a second
input terminal 57b of the second AND gate 57 are both
"0", "0" may be output at an output terminal 57c of the
second AND gate 57. When the output signal from the
output terminal 57c of the second AND gate 57 is "0",
the first transistor 51 and the second transistor 52 may
not be turned on. Consequently, the load device 300 and
the load device power supply 22 may not constitute a
closed circuit and thus the power is not applied to the
power/communication line 400.

[0052] On the other hand, it will be readily understood
from FIG. 2A or 2B that the load device 300 and the load
device power supply 22 may constitute a closed circuit
and the power is thus applied to the power/communica-
tion line 400. It can be conceptually seen from FIG. 2A
or 2B that the indoor unit 200 and the load device 300
may constitute a closed circuit when the power supply
port 10a is turned on. In FIG. 2A or 2B, the power supply
port 10a may correspond to the first transistor 51 in FIG. 3.
[0053] Second and third conditions may be conditions
in which the power is applied to the power/communica-
tion line 400 by the different indoor unit 201 to 200+N-1
(N≥3) and the power application signal is output from the
microcomputer 23. The microcomputer 23 may output
the power application signal due to a software error even
though the power is applied to the power/communication
line 400. The second condition may be different from the
first condition because the output signal from the micro-
computer 23 is changed from "0" to "1 ". The third con-
dition may be a condition in which the power is not du-
plicately applied to the power/communication line 400
because the output of the second AND gate 57 is "0"
although the output signal from the microcomputer 23
was changed from "0" to "1" in the second condition.
[0054] In the third condition, similar to in the first con-
dition, the output of the output terminal 57c of the second
AND gate 57 may be "0", thereby causing the first tran-
sistor 51 and the second transistor 52 not to be turned
on, so that the power is not applied to the power/com-
munication line 400. As a result, even though the micro-
computer 23 outputs the power application signal due to
a software error, the duplicate power application preven-
tion unit 50 may interrupt the power application signal,
to prevent the power from being duplicately applied to
the power/communication line 400.
[0055] FIG. 4B illustrates digital signals at the input/
output terminals of the logic circuit when the voltage on
the first power/communication line 400a may be lower
than the voltage on the second power/communication
line 400b as a result of application of the power to the
power/communication line 400.
[0056] In a first condition, when the voltage on the first
power/communication line 400a is lower than the voltage
on the second power/communication line 400b, the volt-
age at the first point 41 becomes "5V" and the voltage at
the second point 42 may become "0V". As a result, a
digital signal "0" may be input to the first input terminal
55a of the first AND gate 55, a digital signal "1" may be
input to the second input terminal 55b of the first AND
gate 55, and a digital signal "0" may be output at the
output terminal 55c of the first AND gate 55. The digital
signal "0" from the output terminal 55c of the first AND
gate 55 may be input to the first input terminal 56a of the
OR gate 56 and the output of the second AND gate 57
may be input to the second input terminal 56b of the OR
gate 56. Because the output signal from the microcom-
puter 23, input to the first input terminal 57a of the second
AND gate 57 is "0", the output of the second AND gate
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57 may become "0". As a result, the output of the OR
gate 56 may become "0". Since the output signal from
the microcomputer 23 input to the first input terminal 57a
of the second AND gate 57, and the output signal from
the OR gate 56 input to the second input terminal 57b of
the second AND gate 57 are both "0", "0" may be output
at the output terminal 57c of the second AND gate 57.
When the output signal from the output terminal 57c of
the second AND gate 57 is "0", the first transistor 51 and
the second transistor 52 may not be turned on. Conse-
quently, no closed circuit may be created and thus the
power is not applied to the power/communication line
400.
[0057] Second and third conditions may be conditions
in which the power is applied to the power/communica-
tion line 400 by the different indoor unit 201 to 200+N-1
(N≥3) and the power application signal is output from the
microcomputer 23. The second condition may be differ-
ent from the first condition because the output signal from
the microcomputer 23 is changed from "0" to "1". In the
third condition, similar to in the first condition, the output
of the output terminal 57c of the second AND gate 57
may be "0", thereby causing the first transistor 51 and
the second transistor 52 not to be turned on, so that the
power is not applied to the power/communication line
400.
[0058] FIG. 4C illustrates digital signals at the input/
output terminals of the logic circuit under the condition
that the power may not be applied to the power/commu-
nication line 400.
[0059] A first condition may be a condition in which the
power application signal from the microcomputer 23 is
not output under the condition that the power is not ap-
plied to the power/communication line 400. When the
power is not applied to the first power/communication
line 400a and the second power/communication line
400b, 5V may be applied to each of the first point 41 and
second point 42. As a result, a digital signal "1" may be
input to each of the first input terminal 55a and second
input terminal 55b of the first AND gate 55, and a digital
signal "1" may be output at the output terminal 55c of the
first AND gate 55. The output signal "1" from the first AND
gate 55 may be input to the first input terminal 56a of the
OR gate 56 and the output signal from the second AND
gate 57 may be input to the second input terminal 56b of
the OR gate 56. Notably, because the signal "1" may be
input to the first input terminal 56a of the OR gate 56, "1"
may be output at the output terminal 56c of the OR gate
56 irrespective of the signal to the second input terminal
56b of the OR gate 56. Also, "0" may be input to the first
input terminal 57a of the second AND gate 57 because
the power application signal from the microcomputer 23
is not output yet, and the output signal "1" from the OR
gate 56 may be input to the second input terminal 57b of
the second AND gate 57. As a result, "0" may be output
at the output terminal 57c of the second AND gate 57.
[0060] A second condition may be a condition in which
the power application signal from the microcomputer 23

is output under the condition that the power is not applied
to the power/communication line 400. When the power
application signal from the microcomputer 23 is output,
a digital signal "1" may be input to the first input terminal
57a of the second AND gate 57.
[0061] A third condition may be a condition in which
there is a change in the output voltage from the output
terminal 57c of the second AND gate 57 due to the output
of the power application signal from the microcomputer
23 under the condition that the power is not applied to
the power/communication line 400. In the second condi-
tion, when the digital signal "1" is input to the first input
terminal 57a of the second AND gate 57 and the output
signal "1" from the output terminal 56c of the OR gate 56
is input to the second input terminal 57b of the second
AND gate 57, "1" may be output at the output terminal
57c of the second AND gate 57, thereby causing the first
transistor 51 to be turned on. As the first transistor 51 is
turned on, the second transistor 52 may be turned on by
5V, to connect the point A to the ground. As a result, the
load device power supply 22 and the load device 300,
not shown, may constitute a closed circuit, and the power
is supplied to the load device 300.
[0062] Fourth to sixth conditions may be conditions in
which the indoor unit 200 directly applies the power to
the power/communication line 400 and the correspond-
ing information is fed back to the indoor unit 200. In the
fourth condition, the power may be applied to the power/
communication line 400 and the voltage applied to the
first power/communication line 400a may be higher than
the voltage applied to the second power/communication
line 400b. If the voltage applied to the first power/com-
munication line 400a is higher than the voltage applied
to the second power/communication line 400b, the first
photocoupler 24a may conduct and the second photo-
coupler 24b may not conduct. When the first photocou-
pler 24a conducts, the first point 41 may be connected
to the ground, so that the voltage at the first point 41
becomes 0V. When the second photocoupler 24b does
not conduct, 5V may be applied to the second point 42
by the voltage determination voltage source 25. As a re-
sult, "0" may be input to the second input terminal 55b
of the first AND gate 55, which receives the voltage at
the first point 41 as its input. In the fifth condition, as the
input to the second input terminal 55b of the first AND
gate 55 is changed from "1" to "0", the voltage at the
output terminal 55c of the first AND gate 55 may be
changed from "1" to "0". In the sixth condition, although
the voltage at the output terminal 55c of the first AND
gate 55 has been changed from "1" to "0", the voltage at
the output terminal 57c of the second AND gate 57 may
be kept at "1 ", so that the voltage on the power/commu-
nication line 400 is maintained. Even though the indoor
unit 200 directly applies the power to the power/commu-
nication line 400 and the applied power is fed back to the
indoor unit 200, the indoor unit 200 may not determine
the power to be applied by the different indoor unit 201
to 200+N-1 (N≥3), and continuously apply the power.

11 12 



EP 2 390 592 A2

8

5

10

15

20

25

30

35

40

45

50

55

[0063] FIG. 4D illustrates digital signals at the input/
output terminals of the logic circuit when the microcom-
puter 23 turns off the power application signal when the
power is applied to the power/communication line 400.
[0064] A first condition may be the same as the sixth
condition of FIG. 4C. A second condition may be a con-
dition in which the input to the first input terminal 57a of
the second AND gate 57 is changed from "1" to "0" when
the microcomputer 23 turns off the power application sig-
nal.
[0065] A third condition may be a condition in which
the signal at the output terminal 57c of the second AND
gate 57 is changed from "1" to "0" as the input to the first
input terminal 57a of the second AND gate 57 is changed
from "1" to "0". As the signal at the output terminal 57c
of the second AND gate 57 is changed from "1" to "0",
the power applied to the power/communication line 400
may be turned off.
[0066] A fourth condition may be a condition in which
the power-off state of the power/communication line 400
is fed back. In this fourth condition, the signal to the sec-
ond input terminal 55b of the first AND gate 55 may be
changed from "0" to "1" and the signal at the output ter-
minal 56c of the OR gate 56 may be changed from "1"
to "0".
[0067] A fifth condition may be a condition in which the
output of the output terminal 55c of the first AND gate 55
is changed from "0" to "1" as the signal to the second
input terminal 55b of the first AND gate 55 is changed
from "0" to "1" in the fourth condition.
[0068] In sixth and seventh conditions, the signal at
the output terminal 56c of the OR gate 56 may be
changed from "0" to "1" as the signal at the output terminal
55c of the first AND gate 55 is changed from "0" to "1" in
the fifth condition.
[0069] As is apparent from the above description, ac-
cording to an aspect of the example embodiments, it may
be possible to prevent a plurality of indoor units from si-
multaneously applying powers to a power/communica-
tion line, to avoid a circuit fault.
[0070] Although embodiments have been shown and
described, it should be appreciated by those skilled in
the art that changes may be made in these embodiments
without departing from the principles and spirit of the dis-
closure, the scope of which is defined in the claims and
their equivalents.

Claims

1. An indoor unit which supplies power to a load device
externally connected to a power/communication line,
the indoor unit comprising:

a microcomputer to output a power application
signal to supply the power to the load device; and
a duplicate power application prevention unit to
interrupt the power application signal from the

microcomputer when the power is simultane-
ously applied to the power/communication line
by a different indoor unit, to prevent the power
from being duplicately applied to the power/
communication line.

2. The indoor unit according to claim 1, wherein the
duplicate power application prevention unit inter-
rupts the power application signal from the micro-
computer according to a voltage on the power/com-
munication line to prevent the power from being du-
plicately applied to the power/communication line.

3. The indoor unit according to claim 1, wherein the
power/communication line comprises a first power/
communication line and a second power/communi-
cation line,
wherein the duplicate power application prevention
unit comprises a first AND gate to receive a voltage
on the first power/communication line and a voltage
on the second power/communication line as input.

4. The indoor unit according to claim 3, wherein the
duplicate power application prevention unit further
comprises an OR gate to receive an output signal
from the first AND gate as input.

5. The indoor unit according to claim 4, wherein the
duplicate power application prevention unit further
comprises a second AND gate to receive an output
signal from the OR gate and the power application
signal from the microcomputer as input.

6. The indoor unit according to claim 5, wherein the
duplicate power application prevention unit further
comprises a first transistor and a second transistor
switched in response to an output signal from the
second AND gate.

7. The indoor unit according to claim 6, further com-
prising a load device power supply to supply the pow-
er to the load device,
wherein the load device power supply supplies the
power to the load device when the first transistor and
the second transistor are turned on.

8. The indoor unit according to claim 1, wherein the
microcomputer determines whether the power is ap-
plied to the power/communication line, and outputs
the power application signal upon determining that
the power is not applied to the power/communication
line.

9. An air conditioning system, comprising:

a load device; and
an indoor unit comprising a microcomputer to
output a power application signal to supply pow-
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er to the load device through a power/commu-
nication line, and a duplicate power application
prevention unit to interrupt the power application
signal from the microcomputer when the power
is simultaneously applied to the power/commu-
nication line by a different indoor unit, to prevent
the power from being duplicately applied to the
power/communication line.

10. The air conditioning system according to claim 9,
wherein the indoor unit further comprises a load de-
vice power supply to supply the power to the load
device.

11. The air conditioning system according to claim 9,
wherein the duplicate power application prevention
unit comprises a logic circuit to receive a voltage
applied to the power/communication line and the
power application signal from the microcomputer as
input.

12. The air conditioning system according to claim 11,
wherein the logic circuit comprises a first AND gate
to receive the voltage applied to the power/commu-
nication line as input.

13. The air conditioning system according to claim 12,
wherein the logic circuit further comprises an OR
gate to receive an output signal from the first AND
gate as input.

14. The air conditioning system according to claim 13,
wherein the logic circuit further comprises a second
AND gate to receive an output signal from the OR
gate and the power application signal from the mi-
crocomputer as input.

15. The air conditioning system according to claim 14,
wherein the duplicate power application prevention
unit further comprises a first transistor and a second
transistor switched in response to an output signal
from the second AND gate.
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