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IMAGE FORMING APPARATUS

BACKGRCUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an operation unit and
an image forming apparatus and more specifically to the operation
unit and the image forming apparatus used by a near field
communication system (NFC) or a contactless communication system

such as a contactless IC card.

Description of the Related Art

[0002] Hitherto, in a field of an image forming apparatus such
as a copier, a printer, a facsimile, and a multifunction printer
having a plurality of those functions, varicus methods for inputting
data to a body of the image forming apparatus body (referred to as
an ‘apparatus body’ herecinafter) are being developed. One of such
methods being developed is an image forming apparatus adopting a
near field communication system (NIFC)} that permits to execute data
communication between the apparatus body and a mobile terminal or
a contactless IC card (authentication card) brought close to the
apparatus body as disclosed in US Patent Application Publication
No. 2014/0253949 Al for example.

[0003] This image forming apparatus includes a panel portion,
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i.e., aliguid crystal display touch panel provided at an upper part
of an apparatus body and an NFC substrate including an antenna
portion provided on a left side of the panel portion. This image
forming apparatus permits the user to execute varicus data
communication with the apparatus body by the near field
communication by bringing the mobile terminal or the authentication
card close to the NFC substrate.

[0004] However, because the NFC substrate is disposed on the left
side of the panel portion in the image forming apparatus disclosed
in US Patent Application Publication No. 2014/0253949 Al, there is
a case where the user unintentionally hides the panel portion by
his/her hand in bringing the mobile terminal or the authentication
card close to the NFC substrate, thus impairing visibility and
operability of the panel portion. Still further, because the NIC
substrate is disposed on the left side of the panel portion, there
is a case where the user’s hand, the mobile terminal, or the
authentication card touches the panel portion, thus causing an
erroneous operation of the apparatus body, when the user brings the
mobile terminal or the authentication card close to the NFC substrate.
That is, the operability is worsened. Although it is conceivable
to assure an enough area on the left side of the panel portion so
that the user’s hand, the mobile terminal, or the authentication
card does not tcuch the panel portion even when the user brings the
mobile terminal or the authentication card ciose to the NFC substrate,

this case will inevitably increases a size of the apparatus body.

SUMMARY OF THE INVENTION



10

15

10154149SGOTMY01

[0005] Accordingly, the present invention provides an operation
unit, and an image forming apparatus, in which a communication
portion is optimally disposed within the operation unit while
improving operability.

[0006] According to one aspect of the invention, the image forming
apparatus includes an image forming portion configured to form an
image on a recording medium, an operation unit including at least
a panel portion displaying information, a communication portion
provided in the operation unit, including an antenna capable of
transmitting/receiving radio waves to/from a communication device
brought <¢lecse to the operation unit, and capable of making
communication between the communication device and the antenna by
a near field communication system. The antenna is provided at a
position neighboring the panel portion on a front side of the panel
portion in a direction heading from a back surface to a front surface
of the image forming apparatus and within an area of the panel portion
in a direction orthogonal to the direction heading from the back
surface to the front surface of the image forming apparatus.
[0007] Further features of the present invention will become
apparent from the following description of exemplary embodiments

with reference to the attached drawings.

BRIEF DESCRIPTICON OF THE DRAWINGS

{0008] FIG. 1 is a perspective view schematically illustrating
a configuration of an image forming apparatus of a first embodiment.

[0009] FIG. 2 is a block diagram schematically illustrating a
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control systemof an image forming apparatus of the first embodiment.
[0010] FIG. 3 1is a front view schematically illustrating an
operating portion of the first embodiment.

[0011] FIG. 4 is a section view schematically illustratinga state
in which a mobile terminal is brought close to the operating portion
in parallel with the operating portion of the first embodiment.
[0012] FIG. 5is a section view schematically illustratinga state
in which the mobile terminal is brought close to the operating
portion of the first embodiment while tilting the mobile terminal.
[0013] FIG. 6 is a perspective view schematically illustrating
an image forming apparatus of a second embodiment.

[0014] FIG. 7 is a front view schematically illustrating an
operating portion of the second embodiment.

[0015] FIG. 8 is a section view schematically illustrating a state
in which the mobile terminal is brought close to the operating
porticn in parallel with the operating portion of the secend
embodiment.

[C016] FIG. 9 is a section view schematically illustrating a state
in which the mobile terminal is brought close to the operating
pertion cf the second embodiment while tilting the mobile terminal.
[0017] FIG. 10 is a perspective view schematically illustrating
an image forming apparatus of a third embodiment.

[0018] FIG. 11 is a perspective view schematically illustrating

an image forming apparatus of a fourth embodiment.

DESCRIPTION OF THE EMBODIMENTS
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First Embodiment

[0019] An image forming apparatus 1 of a first embodiment ¢f the
presént invention will be described below in detail with reference
to FIGs. 1 through 5. It is noted that in the present embodiment,
a direction from a front side, to which a user faces, of the image
forming apparatus to a back side will be denoted as a back direction
B, a direction from the back side to the front side as a front
direction F, a direction from a right side to a left side of the
image forming apparatus when viewing from the from side as a left
direction L, a direction from the right side to the left side of
the image forming apparatus as a right direction R, a direction from
a lower side to an upper side cof the image forming apparatus as an
upper direction U, and a direction from the upper side to the lower
side of the image forming apparatus as a downward directicn D,
respectively, as indicated in the respective drawings. The image
forming apparatus 1 is configured such that a user stands on the
direction F side of the image forming apparatus and executes various
operations by facing the back direction B side.

[0020] As illustrated in FIG. 1, the image forming apparatus 1
of the present embodiment is an electro-photographic multifunction
printer having functions of a copier, a printer, and a facsimile.
However, the image forming apparatus of the present invention is
not limited to be the electro-photographic multifunction printer,
andmay be an ink-jet type image forming apparatus or an image forming
apparatus having & single function such as a copier and a printer.
[0021] As illustrated in FIG. 1, the image fo;ming apparatus 1

includes a body of the image forming apparatus (referred to as an
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‘apparatus body’ hereinafter) 10. The apparatus body 10 includes
an image reading portion 20, a sheet feeding portion 30, an image
forming portion 40, a sheet discharge portion 50, a control portion
60 (see FIG. 2), and an operating portion 70. It is noted that the
sheet, i.e., a recording medium, is what a toner image is formed
thereon. Specifically, the sheet includes a plain sheet, a
synthetic resin sheet as a substitute of the plain sheet, a thick
sheet, an overhead projector sheet, or the like.

[0022] The image reading portion 20 is a flatbed scanner unit
for example and is provided at an upper part of the apparatus bedy
10. The image reading portion 20 includes a platen glass not
illustrated as a document placement table, a light source, not
illustrated, illuminating the document placed on the platen glass
with light, an image sensor, not illustrated, converting a
reflection light into digital signals, and others.

[0023] The sheet feeding portion 30 is disposed at a lower part
of the apparatus body 10 and includes a sheet cassettes 3la and 31b
stacking and storing the sheet to be fed to the image forming portion
40 (see FIG. 2).

[0024] The image forming portion 40 includes an image forming
unit, toner bottles, an intermediate transfer unit, a secondary
transfer portion, a fixing unit and others, all of which are not
illustrated, to forman image on the sheet based on image information
transmitted from the control portion 60.

[0025] The sheet discharge portion 50 includes a discharge roller
51 discharging the sheet on which the image has been formed and a

discharge tray 52 disposed downstream of the discharge roller 51.
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The discharge rollers 51 discharge the sheet on which the image has
been formed through a discharge port 10a of the apparatus body 10.
The discharge tray 52 is a face-down tray and stacks the sheet
discharged out of the discharge port 10a. Still further, a space
between the image reading porticn 20 and the discharge tray 52
composes an in-body space 12.

[0026] As illustrated in FIG. 2, the control porticn 60 1is
composed of a computer and includes, for example, a CPU 61, a ROM
62 storing programs controlling the respective components, a RAM
63 temporarily storing data, and an input/output (I/F) circuit 64
inputting/outputting signals from/to an outside. The control
portion 60 is connected with the image reading portion 20, the sheet
feeding portion 30, the image forming portion 40, the sheet discharge
portion 50, and the operating portion 70 through the input/ocutput
cilrcuit 64 and exchanges signals to control the respective portions.
[0027] Next, the operating portion (operating unit}) 70, i.e.,
a characteristic part, of the image forming apparatus 1 of the
present embodiment will be described in detail. In the present
embodiment, the operating portion 70 is configured to be able Lo
communicate with a2 user’s mobile terminal (communication device,
e.g., a smart phone) 101 by the near field communication system
(referred to as a 'NFC system’ hereinafter). It is noted that the
communication device is not limited to be the mobile terminal and
mey be a contactless IC card.

[0028] As illustrated in FIG. 1, the operating portion 70 is
provided at an upper front part of the apparatus bedy 10. 1In the

present embodiment, the operating portion 70 is provided on the front

~1
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direction F side of the image reading portion 20 so that the user
can readily operate. The operating portion 70 is integrated with
the apparatus body 10 and is provided immovably with respect to the
apparatus body 10. As illustrated in FIGs. 2 and 3, the operating
portion 70 includes a panel portien 71, an NFC substrate
(communication porticn) 72, and an input portion 73.

[0028] The panel portion 71 is provided approximately
horizontally and is constructed by way of overlapping a resistance
£ilm type or an electrostatic capacitance type touch panel on a
liquid crystal display type display panel in a thickness direction.
The panel portion 71 permits the user to execute various input
operations by pressing operation keys displayed on the touch panel.
The panel portion 71 is connected with the control portion 60 of
the apparatus body 10 and is configqgured tc be able to execute at
least one of functions of displaying information obtained from the
control portion 60 and of inputting information to the control
portion 60. Specifically, the panel portion 71 displays
information necessary for the user to operate the image forming
apparatus 1 such as remaining amounts of sheets and toners
replenished to the apparatus body 10, alarm messages when these
expendables get less, procedures in replenishing the expendables,
and others. The panel porticn 71 also receives inputs operated by
the user such as settings of size and basis weight of a sheet, image
density contrel, a number of sheets to be outputted, and others.
[0030] The NFC substrate 72 communicable with the mobile terminal
101 by the NFC system includes an antenna 74 formed of a locp antenna,

a communication circuit 75, and a detecting portion 76. That is,
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the NFC substrate 72 is capable of communicating the mobile terminal
101 brought close to the antenna 74 with the control portion 60 by
the NFC system. Still further, according te the present embodiment,
the antenna 74, the communicaticn circuit 75, and the detecting
portion 76 are integrally formed on the NFC substrate 72. That is,
the panel portion 71 and the antenna 74 are integrated with the
apparatus body 10 and are fixedly provided immovably with respect
to the apparatus body 10. However, the present invention is not
limited to such configuration and the antenna may be disposed at
a position separated from the NFC substrate and may be connected
with the NFC substrate through a cable. This arrangement makes it
possible to increase a degree of freedom of the position where the
antenna is disposed.

[0031] The antenna 74‘can transmit/receive radio waves to/from
the mobile terminal 101 brought close to the antenna 74 by the NFC
system and thus can communicate with the mcbile terminal 101. The
communication circuit 75 performs signal processing on the radio
waves transmitted/received as described above. The detecting
portion 76 detects intensity of the radio wave (received wave)
received by the antenna 74 and of the radio wave (transmission wave)
transmitted from the antenna 74.

[0032] Here, as illustrated in FIG. 3, the NFC substrate 72 with
which the antenna 74 is integrated is disposed under and in a vicinity
of the panel portion 71 in a front view of the panel portion 71.
Tt is noted that the ‘front view’ here is a direction in which the
panel portion 71 is normally used and in which the panel portion

71 is viewed from a direction vertical to the panel surface. That
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is, similarly to the directions indicated by the arrows in FIG. 1,
*B’ in FIG. 3 denotes a direction of the back surface of the image
forming apparatusl, and ‘F' denotes a direction of the front surface
of the image forming apparatus 1.

[0033] According to the present embcocdiment, because the panel
portion 71 is provided approximately hcorizontally with respect to
the image forming apparatus 1, the antenna 74 is disposed at a
position neighboring the panel portion 71 on the front direction
F' side of the panel portion 71 with respect to apparatus body 10.
That is, in the image forming apparatus 1, the antenna 74 is located
on the front (front surface) side of the panel portion 71 in a
direction heading from the back surface (B) to the front surface
(F) of the image forming apparatus 1. Then, the antenna 74 1is
disposed within an area of the panel portion 71 in a left-right (LR)
direction, i.e., in a direction orthogonal to the direction heading
from the back surface (B) to the front surface (F} of the image
forming apparatus 1.

[0034] Still further, according to the present embodiment, the
antenna 74 is provided in a front end portion 7CGa of the operating
portion 70 of the apparatus body 10. In the present embodiment,
the NFC substrate 72 is disposed in a wvicinity of an upper part
(surface side) of the operating portion 70. This arrangement makes
it possible teo make the user harder from unintentionally covering
the panel portion 71 by his/her hand when the user brings the mobile
terminal 101 close to the NFC substrate 72. 8Still further, because
the NFC substrate 72 is disposed in the vicinity of the panel portion

71, the user can readily know the position of the NFC substrate 72.

10
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[0035] The input portion 73 includes ten keys for inputting
numerals, keys for starting (executing) or stopping an image forming
operation, and others. The input portion 73 is provided on the right
direction R side of the panel portion 71 in the present embodiment.
That is, the input portion 73 is disposed at least one side in the
left-right directicn of the panel porticn 71. This arrangement
makes it possible for the use to input information to the control
portion 60 without covering the panel portion 71 by his/her hand
in operating the operating portion 70 while watching the panel
portion 71.

[0036] Meanwhile, as illustrated in PI1G. 72, the mobile terminal
101, e.g., a smart phone, includes a terminal control portion 160,
a panel portion 171, an NFC substrate 172, and cthers.

[0037] Similarly to the control portion 60 of the image forming
apparatus 1, the terminal control portion 160 is composed of a
computer and includes, for example, a CPU 161, a ROM 162 storing
programs, a RAM 163 temporarily stering data, and an input/output
(I/F) circuit 164. Similarly tc the NFC substrate 72 of the
operating portion 70, the NFC substrate 172 communicable with the
operating portion 70 cf the apparatus body 10 by the NFC system
includes an antenna 174 formed of a loop antenna and, a communication
circuit 175, a detecting portion 176, and others. The NFC substrate
172 is attached to a back surface side of the mobile terminal 101
{(a surface on an opposite side of a front surface where the panel
portion 171 is provided). The panel portion 171 is constructed by
way of overlapping a resistance film type or an electrostatic

capacitance type touch panel ona liquidcrystal display type display
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panel in a thickness direction, so that the user can perform various
input operations by pressing operation keys displayed on the touch
panel. That is, the operating portion 70 can operate the image
forming portion 40 and others through the contrel portion 60. 1In
order to execute the communication between the operating portion
70 and the mobile terminal.lOl by the NFC system, it is necessary
to bring the mobile terminal 101 close to the antenna 74 such that
a distance between the two communication antennas 74 and 174 falls
within a communication range.

[0038] Next, an operation of the image forming apparatus 1 of
the present embodiment for executing the communication with the
mobile terminal 101 by the NFC system will be described.

[0038] At first, a case when the user brings the mobile terminal
101 close to the operating portion 70 while approximately
parallelizing the mobile terminal 101 with the operating portion
70 as illustrated in FIG. 4 will be described. At this time, a
guidance urging the user to hold up the mobile terminal 101 to the
NFC substrate 72 is displayed on the panel portion 71. The user
canmake the communication by bringing the mobile terminal 101 within
an area of radio waves of the NEC substrate 72 such that a distance
between the antenna 74 and the antenna 174 falls within a distance
L1. The control portion 6C performs authentication and others when
the antenna 74 is brought close to the antenna 174 within the distance
L1, and the panel portions 71 and 171 display authentication results,
respectively. At this time, because the user’s hand holding the
mcbile terminal 101 does not cverlap with the panel portion 71, it

is possible to reduce a probability of covering the panel portion
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71 or of erronecusly pressing the operaticn key of the panel portion
71. Still further, because the NFC substrate 72 including the
antenna 74 is disposed in the vicinity of the panel portion 71, the
user can readily watch the gquidance and can operate the image forming
apparatus 1 with high operability. 8till further, because the user
can watch the respective panel portions 71 and 171 almost without
moving his/her gaze (see dot chain lines in FIG. 4), the operability
improves further.

[0040] Next, a case where the user brings the mobile terminal
101 close to the operating portion 70 while tilting the mobile
terminal 101 with respect to the operating portion 70 as illustrated
in FIG. 5 will be described. In this case, the user can execute
the communication by bringing the mobile terminal 101 close to the
antenna 74 such that a distance between the antennas 74 and 174 falls
within a distance LZ. Here, the user brings the mobile terminal
101 close to the front surface of the apparatus body 10, i.e., to
the front end portion 70a of the operating portion 70, so as to
separate a front edge of the mobile términal 101 from the peanel
portion 71 sc that the mobile terminal 101 does not touch the panel
portion 7X. This operation makes it possible to bring the NFC
substrate 172 on the mobile terminal 101 side close to the NFC
substrate 72, i.e., within the area of radic waves of the NFC
substrate 72, and to make the communication between the antennas
74 and 174.

[C041] Because the position of the NFC substrate 72 is separated
alsc from the right side of the panel portion 71 where the input

portion 73 is disposed in either case, it is possible to prevent
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an erroneous operation of touching the input key of the input portion
73 during the NFC communication.

[0042] As described above, according to the image forming
apparatus 1 of the present embodiment, the antenna 74 is disposed
under and in the vicinity of the panel portion 71 in the front view
of the panel portion 71. Due to that, it is possible to make the
peanel portion 71 being hardly covered by the user’s hand cr the
mobile terminal 101 or the user’s hand touching the panel portion
71 when the user brings the mobile terminal 101 close to the antenna
74, Still further, because nc flat space for the mobile terminal
101 or the authentication card is required, it is possible to
downsize the operating porticn 70. This arrangement makes it
possible to enhance the operability of the operating portion 70
without increasing the size of the apparatus bocdy 10.

[0043] Here, if the NFC substrate 72 is disposed on the right
direction R side of the panel portion 71, a possibility of covering
the pahel portion 71 by an arm or of touching the panel portion 71
by the hand increases if the user brings the mobile terminal 101
close to the NFC substrate 72 by a left hand. Still further, because
the input portion 73 is disposed in the vicinity and on the right
direction R side of the panel portion 71 in general, it is necessary
tc dispose the NFC substrate 72 further on the right direction R
side of the input portion 73 in order to avoid the problem described
above. Then, the panel portion 71 becomes distaﬁt frecm the NFC
substrate 72, deteriorating the operability of the operation made
while watching the panel portiocn 71.

[0044] 5till further, if the NFC substrate 72 is disposed on the

14
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left direction I, side, the possibility of covering the panel portion
71 by an arm or of touching the panel portion 71 by hand increases
if the user brings the mobile terminal 101 close to the NFC substrate
72 by a right hand. Still further, if the NFC substrate 72 is
disposed on the back direction B side of the panel portion 71, the
possibility of covering the panel portion 71 by the arm or of touching
the panel portion 71 by the hand increases when the user brings the
mobile terminal 101 close to the NEC substrate 72 by the either hand
of the right and left hands.

[0045] However, according to the image forming apparatus 1 of
the present embodiment, the NFC substrate 72 is disposed on the front
direction F side of the panel portion 71. Therefore, the panel
porticn 71 is hardly covered by the arm or touched by the hand. Still
further, because the input porticon 73 is disposed on the left or
right side of the panel portion 71, the possibility of causing the
erroneous operation is low.

[0046] Still further, according to the image forming apparatus
1 of the present embodiment, because the antenna 74 is disposed at
the front end pertion 70a of the operating portion 70, it is possible
to execute the communication while holding the mobile terminal 101
or the authentication card up straight in front of the operating
portion 70. This arrangement makes it possible to execute the
communicaticn with the operating portion 70 even in a case where
the user brings the mobile terminal 101 close to the operating
portion 70 while hanging the mobile terminal 101 from his/her neck.
It is also possible to improve the cperability further by reducing

thepossibilitydftouchingthepanelportion71cmrtheinputportion
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73 and by assuring the visibility of the panel portion 71.
Second Embodiment

[0047] A second embodiment of the present invention will be
described below in detail with reference to FIGs. 6 through 9. A
configuration of the present embodiment is different from that of
the first embodiment in that an operation unit 270 is provided
separately from and movably with respect to the apparatus body 10.
The configuration of the present embodiment, other than that
described above, is the same with that of the first embodiment, so
that the same or corresponding components with those of the first
embodiment will be denoted by the same reference numerals and
detailed description thereof will be omitted here.

[0048] - As illustrated in FIG. 6, the operation unit 270 is
composed of a vertical operation panel provided at an upper front
side of the apparatus body 10 through an arm 277. The operation
unit 270 is separated from the apparatus body 10 and is supported
by the arm 277 movably with respect to the apparatus body 10. As
illustrated in FIGs. 6 and 7, the operation unit 270 includes a panel
portion 271, an NFC substrate (communication portion) 272, and an
input portion 273. In FIG. 6, ‘B’, ‘F’, ‘L', and ‘R’ denote the
same directions with those of the first embodiment. That is, ‘U’
denotes a direction of the upper surface of the image forming
apparatus and ‘D’ denotes a direction of the lower surface of the
image forming apparatus.

[0049] The panel portion 271 is set approximately vertically and
is constructed by a resistance film type or an electrostatic

capacitance type touch panel overlapped on a liquid crystal display
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type display panel in a thickness direction. The NFC substrate 272
communicable with the mebile terminal 101 by the NFC system includes
an antenna 274 formed of a loop antenna, a communication circuit
275, and a detecting portion 276. That is, the NFC substrate 272
can communicate between the mobile terminal 101 brought close to
the antenna 274 and the contrel portion 60 by the NFC system. The
panel portion 271 and the antenna 274 are integrated with the
operation unit 270, and the operation unit 270 is supported by the
arm 277 movably with respect to the apparatus body 10 as described
above.

[0050] The antenna 274 is disposed on the dewnward direction D
side of the panel portion 271. That is, the antenna 274 is positioned
under, in terms of the vertical direction of the image forming
apparatus, and neighboring the panel portion 271. Then, the antenna
274 is disposed within an area of the panel portion 271 in terms
of the left-right (LR} direction orthogonal to the wvertical
direction.

[0051] Here, the NFC substrate 272 integrated with the antenna
274 is disposed under and in the vicinity of the panel portion 271
in a front view of the panel portion 271. That is, the antenna 274
is disposed under the panel portion 271 in terms of the vertical
direction of the image forming apparatus of the present embodiment.
Then, the antenna 274 is disposed within the area cf the panel portion
271 in the left-right (LR) direction orthogonal to the vertical
direction. Because the panel portion 271 is provided approximately
vertically in the present embodiment, the antenna 274 is disposed

under the panel portion 271. Still further, the antenna 274 is
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provided at an edge portion 270a of the operation unit 270 in the
present embcodiment. This arrangement makes it possible to make the
user harder from unintentionally covering the panel portion 271 by
his/her hand in bringing the mobile terminal 101 close te the NFC
substrate 272. Still further, because the NFC substrate 272 is
disposed in the vicinity of the panel portion 71, the user can readily
know the position of the NFC substrate 272.

[0052] Next, an operation for executing the communication with
the mobile terminal 101 by the NFC system in the image forming
apparatus 1 of the present embodiment will be described.

[0053] At first, a case when the user brings the mobile terminal
101 clcse to the operation unit 270 while holding the mobile terminal
101 approximately in parallel with the operation unit 270 as
illustrated in FIG. 8 will be described. In this case, guidance
for holding up the mobile terminal 101 is displayed on the panel
portion 271. The user can execute the communication by bringing
the mobile terminal 101 close to the NFC substrate 272 so as to fall
within an area of radio waves of the NFC substrate 272 such that
a distance between the antenna 274 and 174 falls within a distance
L3. When the antenna is brought close to the antenna 274 within
the distance L3, the control pertion 60 perfocrms authentication and
others and authentication results are displayed on the panel
portions 271 and 171, respectively. Because the hand holding the
mebile terminal 101 does not overlap with the panel portion 271 in
this «case, 1t 1is possible to reduce the probability of
unintentionally covering the panel portion 271 or of erronecusly

pressing the operation keys. Still further, because the NFC
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substrate 272 including the antenna 274 is disposed in the vicinity
of the panel portion 271, the user can readily watch the guidance
and can enjoy high operability. 8till further, because the user
can watch the respective panel portions 271 and 171 almost without
moving the visual line as indicated by dot chain lines in FIG. 8,
the operability is enhanced further.

[0054] Next, a case when the user brings the mobile terminal 101
close te the operation unit 270 while tilting the mobile terminal
101 with respect to the operation unit 270 as illustrated in FIG.
9 will be described. In this case, the user can execute the
communication by bringing the mobile terminal 101 close to the
operation unit 270 such that a distance between the antenna 274 and
174 falls within a distance L4. Here, at the edge portion 270a of
the operation unit 270, the user brings the mobile terminal 101 close
to the operationunit 270 while separating the front end of the mobile
terminal 101 from the panel portion 271 so that the mobile terminal
101 does not touch the panel porticon 271. This arrangement makes
it possible to bring the NFC substrate 172 on the mobile terminal
101 side within the area of the radio waves of the antenna 274 and
to execute the communication between the antenna 274 and 174.
[0055] As described above, according also to the image forming
apparatus 1 of the present embodiment, the antenna 274 is disposed
under and in the vicinity of the panel portion 271 in the front view
of the panel portion 271. Therefore, it is possible to make the
user harder from unintenticnally covering the panel portion 271 by
his/her hand or from touching the panel portion 271 by the hand or

the mobile terminal 101 in bringing the mobile terminal 101 close
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to the antenna 274. Still further, because no flat space for holding
up the mobile terminal 101 or the authentication card is required,
the operation unit 270 can be downsized. This configuration makes
it possible to improve the operability without increasing the size
of the image forming apparatus 1.

[0056] Still further, because the antenna 274 is disposed in the
edge portion 270a of the operation unit 270 also in the image forming
apparatus 1 of the present embodiment, it is possible to execute
the communication while tilting the mobile terminal 101 or the
authentication card under the coperation unit 270. Thereby, it is
possible to execute the communication with the operation unit 270
even 1f the user brings themobile terminal 101 close to the operation
unit 270 while hanging the mobile terminal 101 from his/her neck.
Third Embodiment

[0057] A third embodiment of the present invention will be
described below in detail with reference to FIG. 10. A
configuration of the present embodiment is different from that of
the first embodiment in that a panel portion 371 of an operating
portion 370 is provided approximately vertically. The
configuration of the present embodiment, other than that described
abcve, is the same with that of the first embodiment, so that the
same or correspending compconents with those of the first embodiment
will be denoted by the same reference numerals and detailed
description thereof will be omitted here.

[0058] As illustrated in FIG. 10, the operating portion 370 is
composed of a vertical operation panel provided on a front wall 11

above the in-body space {concave portion) 12 of the apparatus body
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10. According to the present embodiment, the operating portion 370
is disposed at a position on the front direction F side of the image
reading portion 20 so that the user can readily operate.  The
operating portion 370 is integrated with the apparatus body 10 and
fixedly provided immovably with respect to the apparatus body 10.
The operating pertion 370 inciudes a panel portion 371, an NEC
substrate (communication portion) 372, and an input portion 373.
[0059] The panel porticn 371 is provided approximately vertically
and is constructed by a resistance film type or an electrostatic
capacitance type touch panel overlapped on a liquid crystal display
type display panel in a thickness direction. The NFC substrate 372
communicable with the mobile terminal 101 by the NFC system includes
an antenna 374 formed of a loop antenna. The antenna 374 is disposed
on the downward direction D side of the panel portion 371. That
is, the antenna 374 is disposed at a position under, in terms of
the vertical direction of the image forming apparatus, and
neighboring the panel portion 371. Then, the antenna 374 is
dispcsed within the area of the panel porticn 371 in terms of the
left-right (LR) direction orthogonal to the wvertical direction.
[0060] Here, the NFC substrate 372 integrated with the antenna
374 is disposed under and in the vicinity of the panel portion 371
in a front view of the panel portion 371. That is, in the image
forming apparatus 1, the antenna 374 is disposed under the panel
portion 371 in terms of the vertical direction of the image forming
apparatus. Then, the antenna 374 is disposed within the area of
the panel portion 371 in terms of the left-right (LR) directiocn

crthogonal to the vertical direction. Because the panel portion
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371 is provided approximately vertically in the present embodiment,
the antenna 374 is disposed under the panel portion 371. Still
further, the antenna 374 is provided above the in-body space 12
formed in the apparatus body 10 and concaved rearward in the present
embodiment.

[0061] The operation for executing the communication with the
mobile terminal 101 by the NFC system in the image forming apparatus
1 of the present embodiment is the same with that of the second
embodiment including the approximately vertical panel portion 271,
so that a detailed description will be omitted here.

[0062] As described above, according also to the image forming
apparatus 1 of the present embodiment, the antenna 374 is disposed
under and in the vicinity of the panel portion 371 in the front view
of the panel portion 371. Therefore, this arrangement makes it
possible to make the user harder from unintentionally covering the
panel portion 371 by his/her hand or from touching the panel portion
371 by the hand or the mobile terminal 101 in bringing the mobile
terminal 101 close to the antenna 374. Still further, because no
flat space for holding up the mobile terminal 101 or the
authentication card is required, the operating portion 370 can be
downsized. This configuration makes it also possible to improve
the operability without increasing the size of the image forming
apparatus 1.

Fourth Embodiment

[0063] A fourth embodiment of the present invention will be
described below in detail with reference to FIG. 1I1. A

configuration of the present embodiment is different from that of

[Ne]
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the first embodiment in that an operating portion 470 is provided
separately from and movably with respect to the apparatus bedy 10.
The configuration of the present embodiment, other than that
described above, is the same with that of the first embodiment, so
that the same or corresponding components with those of the first
embodiment will be denoted by the same reference numerals and
detailed description thereof will be omitted here.

[0064] As illustrated in FIG. 11, the operating portion 470 is
composed of a vertical operation panel provided self-supportably
by a base 477. The operating portion 470 is separated from the
apparatus body 10, 1s connected with the control portion 60 of the
apparatus body 10 by a cable 478, and is supported movably with
respect to the apparatus bhody 10. The operating portien 470 can
be placed at an appropriate position within a range reachable by
the cable 478. The operating portion 470 includes a panel portion
471, an NFC substrate (communication portion) 472, and an input
portion 473.

[0065] The panel portion 471 is set approximately in a vertical
condition and is constructed by a resistance film type or an
electrostatic capacitance type touch panel overlapped on a liguid
crystal display type display panel in a thickness direction. The
NFC substrate 472 communicable with the mobile terminal 101 by the
NFC system includes an antenna 474 formed of a loop antenna. The
NFC substrate 472 integrated with the antenna 474 is disposed under
and in the vicinity of the panel portion 471 in a front view of the
panel portion 471. Because the panel portion 471 is provided

approximately vertically in the present embodiment, the antenna 474
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is disposed at a position under and neighboring the panel portion
471. Still further, the antenna 474 is provided in an edge portion
470a of the operating portion 470 in the present embodiment. This
arrangement makes it possible to make the user harder from
unintentionally covering the panel portion 471 by his/her hand in
bringing the mobile terminal 101 close to the NFC substrate 472.
[0066] An operation of the image forming apparatus 1 of the
present embodiment executing the communication with the mobile
terminal 101 by the NFC system is the same with that of the secend
embodiment including the panel portion 271 set approximately
vertically, so that a detailed description therecof will be omitted
here.

[0067] As described above, according also to the image forming
apparatus 1 of the present embodiment, the antenna 474 is disposed
under and in the vicinity of the panel portion 471 in the front view
of the panel portion 471. Therefore, it is possible to make the
user harder from unintentionally covering the panel portion 471 by
his/her hand or from touching the panel porticn 471 by the user’s
hand or by the mobile terminal 101 in bringing the mobkile terminal
101 close to the antenna 474. Still further, because no flat space
for holding up the mobile terminal 101 or the authentication card
is required, the operating portion 470 can be downsized.
Accordingly, this configuration makes it possible to improve the
operability without increasing the size of the image forming
apparatus 1.

[0068] While the present invention has been described with

reference to exemplary embodiments, it is to be understood that the
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invention is not limited to the disclosed exemplary embodiments.
The scope of the following claims is to be accorded the broadest
interpretation so as to encompass all such modifications and

equivalent structures and functions.

[
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CLAIMS

An image forming apparatus, comprising:

an image forming unit configured to form an image on
a recording medium;

a reading portion disposed over the image forming
unit and configured to read an image on an original;

a sheet discharge portion comprising:

a discharge roller configured to discharge a
recording medium, on which an 1image is formed by the
image forming unit, in a lateral direction orthogonal to
a vertical direction when viewed from the front side of
the image forming apparatus; and

a discharging tray on which a recording medium
discharged by the discharge «roller 1s stacked, the
discharging tray being disposed over the image forming
unit and below the reading portion and defining a space
downstream of the discharge «roller in a discharge
direction of a recording medium discharged by the
discharge roller, the sheet discharge portion being
arranged such that a recording medium discharged to the
space and stacked on the discharging tray is able to be
taken out from the front side of the 1image forming
apparatus; and

an operation unit disposed on a front side of the
reading portion 1in a direction heading from a Dback
surface to a front surface of the image forming apparatus
such that the operation unit neighbors the reading
portion, the operation unit being arranged such that a
position of a downstream part of the operation unit in
the discharge direction overlaps with a position of the
discharging tray in the discharge direction and an

upstream part of the operation unit extends more upstream
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than the discharging tray in the discharge direction, the
operation unit comprising:
a panel portion comprising:

a display panel configured to display an
information of the image forming apparatus; and

a touch panel which detects an input
operation from a user to change an information displayed
on the display panel according to the input operation;

a communication portion comprising an antenna
capable of transmitting/receiving radio waves to/from a
communication device brought close to the operation unit,
and capable of executing communication between the
communication device and the antenna by a near field
communication system, the antenna being provided at a
position neighboring the panel portion on the front side
of the panel portion in the direction heading from the
back surface to the front surface of the image forming
apparatus and within an area of the panel portion in the

discharge direction.

2. The image forming apparatus according to claim 1, wherein
the operation wunit comprises an input portion arranged to
input a signal to the 1image forming apparatus, the input
portion being disposed at a position neighboring an upstream

side of the panel portion in the discharge direction.

3. The image forming apparatus according to claim 2, wherein

the input portion is a ten key for inputting numerals.
4., The image forming apparatus according to claim 2, wherein

the input portion is a key for starting an image forming

operation.
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5. The image forming apparatus according to claim 2, wherein
the input portion 1is a key for stopping the image forming

operation.

6. The 1image forming apparatus according to any one of
Claims 1 through 5, where in the communication portion
comprises a communication circuit electrically connected with
the antenna, the communication circuit being disposed at a
position neighboring the panel portion on the front side of
the panel portion in the direction from the back surface to
the front surface of the image forming apparatus and within an

area of the panel portion in the discharge direction.

7. The 1image forming apparatus according to any one of
Claims 1 through 6, wherein the antenna is disposed at an end
side of the operation unit in the direction from the back

surface to the front surface of the image forming apparatus.

8. The image forming apparatus according to any one of
Claims 1 through 6, wherein the antenna is disposed at a front
end part of the image forming apparatus in the direction from
the back surface to the front surface of the image forming

apparatus.
9. The image forming apparatus according to any one of

Claims 1 through 8, wherein the operation unit is movable with

respect to the apparatus body.
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