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(54) REFRIGERATION CYCLE DEVICE

(57) A refrigeration cycle apparatus includes: a re-

frigerant circuit which includes a compressor; a commu-

nication device that receives control information from a
cloud server; and a controller having a storage unit for
storing the control information received by the commu-
nication device. The controller controls the compressor,
using the control information stored in the storage unit.

As the communication device starts receiving, from a

cloud server, updated control information that is newer
than the control information before the update stored in
the storage unit, the controller continues a pre-update
control of causing the compressor to operate, using the
already-received control information before the update,

without forcibly stopping the operation of the compressor,

until writing of the updated control information to the stor-
age unit is completed.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a refrigeration
cycle apparatus.

BACKGROUND ART

[0002] Refrigeration cycle apparatuses adopting a re-
frigeration cycle (such as air conditioners and refrigera-
tion apparatuses) are widely used throughout the world.
The information used to control the refrigeration cycle
apparatus (hereinafter, also referred to as "control infor-
mation")is, ingeneral, recorded in a storage unitincluded
in the refrigeration cycle apparatus. The storage unit is
configured of a random access memory (RAM) and a
read only memory (ROM), a programmable ROM
(PROM) such as a flash memory, or a hard disk drive
(HDD), etc.

[0003] In recent years, the press ahead with the inter-
netofthings (loT) puts into practice the refrigeration cycle
apparatus that includes a communication device con-
nectable to a communication network. The refrigeration
cycle apparatus being connected to the communication
network enables the refrigeration cycle apparatus to
download from a server connected to the communication
network the control information updated (upgraded) to
allow better operation of the refrigeration cycle appara-
tus.

[0004] For example, Japanese Patent No. 4106941
(PTL 1) discloses a refrigeration cycle apparatus that is
connectable to a server via a communication network.
This refrigeration cycle apparatus, after being firmly in-
stalled, can receive (download) updated control informa-
tion from the server and rewrite the control information
before the update with the updated control information.

CITATION LIST
PATENT LITERATURE

[0005] PTL 1: Japanese Patent No. 4106941

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] There are occasions where the outage of the
refrigeration cycle apparatus is strictly not allowed.
Therefore, it is desirable that the control information is
rewritten, without forcibly stopping the operation of the
refrigeration cycle apparatus. Japanese Patent No.
4106941 (PTL 1) fails to present such a problem and
solution to the problem.

[0007] The present disclosure is made to solve the
problem above, and an object of the present disclosure
is to enable rewriting of the control information, without
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forcibly stopping the operation of the refrigeration cycle
apparatus.

SOLUTION TO PROBLEM

[0008] A refrigeration cycle apparatus according to the
present disclosure includes: a refrigerant circuit which
includes a compressor; a communication device config-
ured to receive control information from a server; a stor-
age device configured to store the control information
received by the communication device; and a controller
configured to control the compressor, using the control
information stored in the storage device. When the com-
munication device starts receiving second control infor-
mation newer than first control information stored in the
storage device, the controller is configured to continue
to perform a first control of causing the compressor to
operate using the first control information, until writing of
the second control information to the storage device is
completed.

ADVANTAGEOUS EFFECTS OF INVENTION

[0009] According to the refrigeration cycle apparatus
of the present disclosure, after the refrigeration cycle ap-
paratus starts receiving the second control information,
the compressor is caused to operate using the already-
received first control information, without forcibly stop-
ping the operation of the compressor, until completion of
writing of the second control information to the storage
device. Therefore, at an appropriate time after the com-
pletion of writing of the second control information (e.g.,
after the operation of the compressor is stopped by the
user operation), the refrigeration cycle apparatus is al-
lowed to rewrite the control information. As a result, the
control information can be rewritten, without forcibly stop-
ping the operation of the refrigeration cycle apparatus.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

Fig. 1 is a diagram showing a configuration of a re-
frigeration cycle system.

Fig. 2 is a diagram showing a configuration of a stor-
age unitincluded inthe refrigeration cycle apparatus.
Fig. 3 is a flowchart of one example process per-
formed by a controller included in the refrigeration
cycle apparatus.
Fig.4isasequencediagramillustrating one example
overview of a process performed by the refrigeration
cycle system.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, embodiments according to the
present disclosure will be described, with reference to
the accompanying drawings. Note that the same refer-
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ence signs are used to refer to the same or like parts,
and the description thereof will not be repeated.

[Configuration]

[0012] Fig. 1 is a diagram showing a configuration of
a refrigeration cycle system 1 according to an embodi-
ment. The refrigeration cycle system 1 includes a refrig-
eration cycle apparatus 100, a communication network
200, a cloud server 300, and a remote control 400.
[0013] The refrigeration cycle apparatus 100 includes
acontroller 110, a rewriting device 120, a communication
device 140, and a refrigerant circuit 150.

[0014] The refrigerant circuit 150 is a circuit for air con-
ditioning or refrigeration using a refrigerant and a refrig-
eration cycle. The refrigerant circuit 150 includes n actu-
ators (e.g., a pressure control valve for controlling the
pressure within the refrigerant circuit 150, etc.) 151_1
through 151_n, m sensors (e.g., a temperature sensor
for detecting the temperature within the refrigerant circuit
150, etc.) 152_1 through 152_m, and a compressor 153
for compressing the refrigerant. Note that the refrigerant
circuit 150 may employ a well-known configuration.
[0015] The controller 110 includes a control operation
unit 111, an input processing unit 112, and a storage unit
113. Theinput processing unit 112 converts signals, input
from the m sensors 152_1 through 152_m, into those
that can be processed by the control operation unit 111,
and outputs them to the control operation unit 111. Based
on the signals input from the input processing unit 112,
and the state amounts of the n actuators 151_1 through
151_n and the compressor 153, the control operation
unit 111 controls the operation of the actuators 151_1
through 151_n and the compressor 153.

[0016] The storage unit 113 stores the information
(hereinafter, also referred to as "control information")
such as mathematical formulas, constants, and control
programs that are used to control the refrigeration cycle
apparatus 100 (processes by the input processing unit
112 and the control operation unit 111). The input
processing unit 112 and the control operation unit 111
appropriately read the control information stored in the
storage unit 113, and perform processes.

[0017] The storage unit 113 may store device informa-
tion of the refrigeration cycle apparatus 100. The device
information may include the model information of the re-
frigeration cycle apparatus 100, information of devices
that are connected to the refrigeration cycle apparatus
100, the history information of operation of the compres-
sor 153 of the refrigeration cycle apparatus 100, etc.
[0018] While Fig. 1 shows an example in which one
storage unit 113 is disposed inside the controller 110, it
should be noted that the number of storage units 113 and
the arrangement thereof are not limited thereto. For ex-
ample, all or some of the storage unit 113 may be divided
into subunits and disposed external to the controller 110.
[0019] The rewriting device 120 is capable of rewriting
the control information stored in the storage unit 113 of
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the controller 110. Note that the "rewriting" of the control
information includes replacement of old information with
new information, deletion of old information, and writing
(adding) of new information. The communication device
140 is connectable to the communication network 200.
[0020] The remote control 400 is a device for a user of
the refrigeration cycle apparatus 100 to remotely control
the refrigeration cycle apparatus 100 in the space where
the refrigeration cycle apparatus 100 is installed. The re-
mote control 400 includes a display device 401 and an
input device 402.

[0021] The input device 402 of the remote control 400
is capable of receiving operation commands by the user,
such as the set temperature, the operation mode, the
wind direction, and the volume of the air of the refriger-
ation cycle apparatus 100. The remote control 400 trans-
mits the operation commands, input from the input device
402, to the controller 110 of the refrigeration cycle appa-
ratus 100.

[0022] The operation commands transmitted from the
remote control 400 to the refrigeration cycle apparatus
100 are reflected to the controller 110 controlling the re-
frigeration cycle apparatus 100. The remote control 400
is also capable of showing the information received from
the controller 110 of the refrigeration cycle apparatus 100
on the display device 401. Note that, instead of or in ad-
dition to the remote control 400, smartphone having func-
tions equivalent to those of the remote control 400 may
be connectable to the refrigeration cycle apparatus 100
via the communication network 200.

[0023] The cloud server 300 includes a cloud storage
unit 301 and a communication device 303. The commu-
nication device 303 is connectable to the communication
network 200. Accordingly, the refrigeration cycle appa-
ratus 100 and the cloud server 300 are capable of com-
munications with each other via the communication net-
work 200.

[0024] The cloud storage unit301 includes a candidate
storage unit 301a. The candidate storage unit 301a
stores information that allows rewriting of the control in-
formation stored in the storage unit 113 of the refrigera-
tion cycle apparatus 100. Note that the control informa-
tion may be modified (upgraded) for updates by the man-
ufacturer of the refrigeration cycle apparatus 100 or the
like. Each time the control information is updated, the
most-recent control information after the update is added
to the candidate storage unit 301a. When the control in-
formation is updated, information (hereinafter, also re-
ferred to as "update information") indicating that the con-
trol information is updated is also stored into the candi-
date storage unit 301a.

[0025] Fig. 2 is a diagram showing a configuration of
the storage unit 113 of the refrigeration cycle apparatus
100. The storage unit 113 includes a first storage unit
1131 and a second storage unit 1132. The first storage
unit 1131 and the second storage unit 1132 are capable
of storing the control information of the refrigeration cycle
apparatus 100 independently of each other.
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[Operations]

[0026] If the control information stored in the candidate
storage unit 301a is updated, the cloud server 300 trans-
mits the above-described updates to the refrigeration cy-
cle apparatus 100.

[0027] In the following, already-received control infor-
mation being used by the refrigeration cycle apparatus
100 will also be described as "control information before
the update," and the control over the refrigeration cycle
apparatus 100 using the control information before the
update is also described as a "pre-update control." The
control information before the update and the pre-update
control can correspond to "first control information" and
a "first control," respectively, according to the present
disclosure.

[0028] Moreover, inthe following, new control informa-
tion in which the control information before the update is
modified will also be described as "updated control infor-
mation," and the control over the refrigeration cycle ap-
paratus 100 using the updated control information is also
described as a "post-update control." The updated con-
trol information and the post-update control correspond
to "second control information" and "second control," re-
spectively, according to the present disclosure.

[0029] In the following, assume that the control infor-
mation before the update is stored into the first storage
unit 1131, and the updated control information is written
to the second storage unit 1132.

[0030] Fig. 3 is a flowchart of one example process
performed by the controller 110 of the refrigeration cycle
apparatus 100. The refrigeration cycle apparatus 100 re-
ceives updates of the control information from the cloud
server 300 (step S31), in response to which the refriger-
ation cycle apparatus 100 obtains updated control infor-
mation from the candidate storage unit 301a of the cloud
server 300 and starts writing the updated control infor-
mation to the second storage unit 1132 (step S32). Note
that the control information before the update stored in
the first storage unit 1131 is held in the first storage unit
1131 until being deleted by a process of step S39 de-
scribed below.

[0031] Even after started writing the updated control
information, the refrigeration cycle apparatus 100 con-
tinues the "pre-update control" controlling the refrigera-
tion cycle apparatus 100 using the control information
before the update (step S33). This causes the compres-
sor 153 to continue the operation even after the writing
of the updated control information is started during the
operation of the compressor 153.

[0032] Upon completion of the writing of the updated
control information (step S34), the refrigeration cycle ap-
paratus 100 determines whether the compressor 153 is
caused to stop the operation through, for example, an
operation stop command by the user's manual operation
or an operation stop command by a timer function set by
the user (step S35). If the compressor 153 continues to
operate (NO in step S35), the refrigeration cycle appa-
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ratus 100 continues the pre-update control (step S36).
Subsequently, the process returns to step S35.

[0033] If the compressor 153 is caused to stop the op-
eration (YES in step S35), the refrigeration cycle appa-
ratus 100 switches its own control mode from the "pre-
update control," in which the control information before
the update is used, to the "post-update control," in which
the updated control information is used (step S37).
[0034] Subsequently, the refrigeration cycle apparatus
100 determines whether the compressor 153 is caused
to start the operation by the post-update control through,
for example, an operation start command by the user’s
manual operation or an operation start command by the
timer function set by the user (step S38). If the compres-
sor 153 is not caused to start the operation by the post-
update control (NO in step S38), the refrigeration cycle
apparatus 100 waits for the compressor 153 to resume
the operation.

[0035] If the compressor 153 is caused to start the op-
eration by the post-update control (YES in step S38), the
refrigeration cycle apparatus 100 deletes the control in-
formation before the update from the first storage unit
1131 (step S39).

[0036] Fig. 4 is a sequence diagram illustrating one
example overview of a process performed by the refrig-
eration cycle system 1.

[0037] The refrigeration cycle apparatus 100 in the in-
itial state of Fig. 4 performs the "pre-update control" using
the already-received control information before the up-
date stored in the first storage unit 1131 (step S30).
[0038] As the updated control information is added to
the candidate storage unit 301a, the cloud server 300
obtains updates indicative of such from the candidate
storage unit 301a (step S10), and transmits the updates
to the refrigeration cycle apparatus 100 (step S11).
[0039] The refrigeration cycle apparatus 100 obtains
the updates from the cloud server 300 (step S31), in re-
sponse to which the refrigeration cycle apparatus 100
obtains the updated control information from the candi-
date storage unit 301a of the cloud server 300, and starts
writing the updated control information to the second stor-
age unit 1132 (step S32).

[0040] Subsequently, the refrigeration cycle apparatus
100 continues the pre-update control using the control
information before the update stored in the first storage
unit 1131, until the writing of the updated control infor-
mation to the second storage unit 1132 is completed (step
S33).

[0041] Then, upon completion of the writing of the up-
dated control information to the second storage unit 1132
(step S34), the refrigeration cycle apparatus 100 con-
firms that the compressor 153 is stopped (step S35). The
refrigeration cycle apparatus 100 continues to perform
the pre-update control until the compressor 153 is
stopped for the first time after the completion of the writing
of the updated control information.

[0042] When the compressor 153 stops for the first
time after the completion of the writing of the updated
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control information, the refrigeration cycle apparatus 100
switches its control mode from the pre-update control to
the "post-update control" that uses the updated control
information stored in the second storage unit 1132 (step
S37).

[0043] Subsequently,the refrigeration cycle apparatus
100 confirms that the compressor 153 is operated by the
post-update control (step S38). Once confirmed that the
compressor 153 is operated by the post-update control,
the refrigeration cycle apparatus 100 deletes the control
information before the update from the first storage unit
1131 (step S39).

[0044] While not described in Figs. 3 and 4, after step
S39, the updated control information stored in the second
storage unit 1132 is moved to the first storage unit 1131.
This stores the already-received control information be-
ing used in the first storage unit 1131, causing no control
information being stored in the second storage unit 1132.
Note that, rather than moving the updated control infor-
mation from the second storage unit 1132 to the first stor-
age unit 1131, the control information stored in the sec-
ond storage unit 1132 may be treated as the control in-
formation before the update (i.e., treating the second
storage unit 1132 as the first storage unit 1131).

[0045] As described above, the refrigeration cycle ap-
paratus 100 according to the present embodiment in-
cludes: the refrigerant circuit 150 which includes the com-
pressor 153; the communication device 140 which re-
ceives the control information from the cloud server 300;
and the controller 110 which: includes the storage unit
113 for storing the control information received by the
communication device 140; and controls the compressor
153 using the control information stored in the storage
unit 113.

[0046] If the communication device 140 starts receiv-
ing updated control information that is newer than the
control information before the update stored in the stor-
age unit 113, the controller 110 continues the pre-update
control of causing the compressor 153 to operate using
the already-received control information before the up-
date with operating experience, without forcibly stopping
the operation of the compressor 153, until the completion
of writing of the updated control information to the storage
unit 113. Therefore, the control information can be re-
written at an appropriate time after the completion of writ-
ing of the updated control information. This allows the
control information to be rewritten, without forcibly stop-
ping the operation of the refrigeration cycle apparatus
100.

[0047] In particular, the controller 110 according to the
present embodiment continues to perform the pre-up-
date control until the compressor 153 is caused to stop
the operation for the first time after the completion of writ-
ing of the updated control information to the storage unit
113. Then, when the operation of the compressor 153 is
stopped for the first time after the completion of writing
of the updated control information, the controller 110 per-
forms the post-update control of causing the compressor
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153 to operate, using the updated control information,
instead of using the pre-update control. Since the refrig-
eration cycle apparatus 100 switches its own mode from
the pre-update control to the post-update control in such
a manner while the operation of the compressor 153 is
stopped, the refrigeration cycle apparatus 100 can
smoothly switch its own mode from the pre-update con-
trol to the post-update control, without forcibly stopping
the operation of the compressor 153.

[0048] Furthermore, after the compressor 153 is oper-
ated for the first time by the post-update control, the con-
troller 110 according to the present embodiment deletes
the control information before the update from the stor-
age unit 113. Stated differently, the control information
before the update stored in the storage unit 113 is held,
without deleting it, until the operation of the compressor
153 by the post-update control is confirmed. Therefore,
if the compressor 153 is not operated by the post-update
control for some reason, the compressor 153 can be
readily restored to the pre-update control.

[0049] The presently disclosed embodiment should be
consideredin all aspects asiillustrative and not restrictive.
The scope of the present disclosure is indicated by the
appended claims, rather than by the description above,
and all changes that come within the scope of the claims
and the meaning and range of equivalency of the claims
are intended to be embraced within their scope.

REFERENCE SIGNS LIST

[0050] 1 refrigeration cycle system; 100 refrigeration
cycle apparatus; 110 controller; 111 control operation
unit; 112 input processing unit; 113 storage unit; 120 re-
writing device; 140, 303 communication device; 150 re-
frigerant circuit; 151 actuator; 152 sensor; 153 compres-
sor; 200 communication network; 300 cloud server; 301
cloud storage unit; 301a candidate storage unit; 400 re-
mote control; 401 display device; 402 input device; 1131
first storage unit; and 1132 second storage unit.

Claims
1. A refrigeration cycle apparatus, comprising:

a refrigerant circuit which includes a compres-
sor;

a communication device configured to receive
control information from a server;

a storage device configured to store the control
information received by the communication de-
vice; and

a controller configured to control the compres-
sor, using the control information stored in the
storage device, wherein

when the communication device starts receiving
second control information newer than first con-
trol information stored in the storage device, the
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controller is configured to continue to perform a
first control of causing the compressor to oper-
ate using the first control information, until writ-
ing of the second control information to the stor-
age device is completed. 5

2. Therefrigeration cycle apparatus according to claim
1, wherein
the controller is configured to:

10
continue to perform the first control, until the
compressor is caused to stop operation for the
first time after the writing of the second control
information to the storage device is completed;
and 15
when the compressor is caused to stop the op-
eration for the first time after the writing of the
second control information to the storage device
is completed, perform a second control of caus-
ing the compressor to operate using the second 20
control information, instead of performing the
first control.

3. Therefrigeration cycle apparatus according to claim
2, wherein 25
the controller is configured to delete the first control
information from the storage device after the com-
pressor is caused to operate by the second control
for the first time.
30
4. The refrigeration cycle apparatus according to any
one of claims 1 to 3, wherein
the storage device has:

a first storage unit configured to store the first 35
control information; and

a second storage unit to which the second con-
trol information is written.

40

45

50

55



EP 4 163 571 A1

FIG.1 1
300—
\\_______/
3011 CLOUD
301a+ ﬁL?TRAGE
\___~___//
303|_| COMMUNIGATION
DEVICE
Al
'Y 200
400— REMOTE CONTROL
401-}-| DISPLAY DEVICE
402 INPUT DEVICE
A i 100
REFRIGERANT ¥ hy 140
150 cIrcUIT ¥
¥ COMMUNICATION
153--}-| COMPRESSOR X DEVICE
ly 110
LY
15114+ ACTUATOR |- CONTROLLER ¥
: CONTROL L 111 il 120
151014 AGTUATOR |a-2| LOPERATION UNIT Y
REWRITIN
INPUT 1112 DE\\IIVICE ¢
PROCESSING UNIT
152111 SENSOR  |[{-2 '
: STORAGE UNIT |H-113 i
152.m+4{ SENSOR |{-> A i




FIG.2

EP 4 163 571 A1

11

.

STORAGE UNIT
FIRST SECOND
STORAGE STORAGE |

UNIT UNIT




EP 4 163 571 A1

START
_-S31

OBTAIN UPDATES OF
CONTROL INFORMATION
FROM CLOUD SERVER

v _-S32

START WRITING UPDATED
CONTROL INFORMATION TO
SECOND STORAGE UNIT

FIG.3

v -S33
CONTINUE
PRE-UPDATE CONTROL

v ~S34

WRITING OF UPDATED
CONTROL INFORMATION
IS COMPLETED

l

~S36

S35
N
< STOP COMPRESSOR? >
YES
] ~S37

SWITCH TO

CONTINUE

PRE-UPDATE CONTROL

POST-UPDATE CONTROL

g

v _s38
< CAUSE COMPRESSOR
TO START OPERATION? >NO
YES
l _-$39

DELETE

CONTROL INFORMATION
BEFORE UPDATE FROM
FIRST STORAGE UNIT




EP 4 163 571 A1

1INN FOVHOLS LSHId WOou4d
NOLLVINYO-NI TOH1INOD 41313d

6S~ _

J314YVvLS SI HOSSIHdNOD 40
NOLLVHIdO 1LVHL INIWY313d

8es—

LINN 3OVHOLS ANOO3S NI d3H01S
NOILVINHOANI TOHLNOD 3SN

LINN
dOVHOLS
aNOO4S

Ay
(448} Les _

J3ddO.1S SI HOSS3HdNOD 40
NOILLVHIdO 1VHL WHIANOD

ges—

LINN
3dOVdOLS
aNOO3s

{3131dWOD SI NOLLYINHOINI
TOHLINOO d31vddN 40 DNLLIMM

cell

owdols | T ] NOLLYWHOANI TOMINOO | Ao . tzmmaw_.m_mhm
aNoD3s a3aLvadn DNILLMM 1HV1S v VO

zell 2es”
S31vadn NIVLE0 I S31vadn LINSNVHL
= LIS
LES 1INN FDVHOLS
1INN 3DVHOLS 1SuId NI AIHOLS S31vadn NIV.LE0 31VAIANYD
NOLLYWHOANI TO¥.LNOD 3SN s~

001 SNLVYVddVY 3T0AD NOILVHID 43 00€ "43AY3S dNOT10

10



10

15

20

25

30

35

40

45

50

55

EP 4 163 571 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2020/022528

A. CLASSIFICATION OF SUBJECT MATTER

FI: F25B1/00 341s, F24F11/86

Int. Cl. F25B1/00(2006.01)i, F24F11/86(2018.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Int. Cl. F25B, F24F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2020
Reglstered utility model specifications of Japan 1996-2020
Published registered utility model applications of Japan 1994-2020

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

paragraph [0025], fig. 4

fig. 7

X WO 2020/044447 Al (MITSUBISHI ELECTRIC CORP.) 05 1-4
March 2020, paragraphs [0013]-[0051], fig. 1-7

A JP 2002-317995 A (HITACHI, LTD.) 31 October 2002, 1-4

A JP 2001-355951 A (MITSUBISHI HEAVY INDUSTRIES, 1-4
LTD.) 26 December 2001, paragraphs [0052], [0055],

D Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

18.08.2020

Date of mailing of the international search report

01.09.2020

Name and mailing address of the [SA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

1"




10

15

20

25

30

35

40

45

50

55

EP 4 163 571 A1

INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/JP2020/022528
Patent Documents referred to in Publication Date Patent Family Publication Date
the Report
WO 2020/044447 Al 05.03.2020 (Family: none)
JP 2002-317995 A 31.10.2002 UsS 2002/0154057 Al
paragraph [0034],
fig. 4
US 2004/0183722 Al
TWw 500896 B
KR 10-2002-0082737 A
JpP 2001-355951 A 26.12.2001 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)

12




EP 4 163 571 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 4106941 B [0004] [0005] [0006]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

