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DEVELOPING DEVICE, MEMORY UNIT
THEREOFEK, AND IMAGE FORMING
APPARATUS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a reissue application of U.S. Pat. No.
7,742,717, issued on Jun. 22, 2010, which claims priority

under 35 U.S.C. §119(a) from Korean Patent Application
No. 2008-0018969 filed on Feb. 29, 2008 and No. 2007-
0091999 filed on Sep. 11, 2007, in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein 1n their entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present general inventive concept relates to an 1image
forming apparatus, and more particularly to a developing
device with a memory unit, and an 1image forming apparatus
having the same.

2. Description of the Related Art

Generally, an 1image forming apparatus produces an image
on a printing medium 1n accordance with an mput image
signal. For example, a printer, a photocopier, a facsimile,
and a multifunction peripheral (MFP) having combined
functions of the aforementioned apparatuses belong to the
image forming apparatus.

Especially, an electrophotographic image forming appa-
ratus forms a desired 1image 1n the following process. First,
a surface of a photoconductive medium 1s electrified to a
predetermined electric potential. A laser beam 1s projected
onto the surface of the photoconductive medium to form an
clectrostatic latent 1mage. A visible 1image 1s obtained by
supplying developer to the electrostatic latent image. Next,
the visible developer image developed on the photoconduc-
tive medium 1s transierred to a printing medium directly or
through an intermediate transferring medium, and then fixed
to the printing medium passing through a fusing process.

During the above processes, a developing device of the
image forming apparatus forms the visible image on the
surface of the photoconductive medium by supplying the
developer to the photoconductive device. In general, the
developing device 1s structured as an integrated cartridge
including a developer storage unit, an electrifying unit, a
developing unit and a cleaning unit, and 1s detachably
mounted to a main body of the image forming apparatus.

Since a life span of the developing device 1s limited, the
developing device has to be replaced when exhausted. In
order to favorably operate the 1mage forming apparatus,
timely replacement of the developing device 1s required. For
this, a user has to be aware of various information on the
developing device as follows.

The developing device 1s equipped with a memory umit
for storing a variety of information on the operation thereof.
The mnformation stored in the memory unit may include a
residual quantity of developer and a remaining life span of
component parts.
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The memory unit includes terminals at one side thereof
while the main body of the image forming apparatus
includes terminals corresponding to the terminals of the
memory unit. Upon mounting of the developing device to
the 1mage forming apparatus, the memory unit terminals are
clectrically connected with the image forming apparatus
terminals. In a state where the developing device 1s thus
clectrically connected to the main body of the image form-
ing apparatus, the image forming apparatus recognizes the
information stored in the memory unit, and displays the
information for the user or performs any necessary opera-
tions using the information and transmits the operation result
to the memory unit, thereby updating the information 1n the
memory unit.

In order for favorable data communication between the
developing device and the main body of the image forming
apparatus, the memory unit should not be damaged and
needs to be mounted at an appropriate position for a stable
clectric connection with the main body.

For example, i the memory unit 1s disposed around a
fixing device which generates a lot of heat, the memory unit
would be damaged by the heat. IT the fixing device 1s
disposed around the photoconductive medium or developing
rollers, the terminals of the memory unit would be easily
contaminated by developers scattering about from the pho-
toconductive medium or the developing rollers. This will
deteriorate the connection between the memory unit and the
image forming apparatus. Furthermore, 11 the memory unit
1s disposed at a position such as an upper or lower surface
of the developing device often interfered with by other
component parts 1n the image forming apparatus when the
developing device 1s mounted, the memory unit terminals
are apt to be damaged during mounting of the developing
device.

Moreover, when the memory unit 1s disposed at a position
subject to vibration generated from the developing device 1n
operation, the electric connection between the memory unit

and the 1mage forming apparatus becomes unstable due to
the vibration transmitted to the memory unit.

SUMMARY OF THE INVENTION

The present general inventive concept provides a devel-
oping device to prevent damage of a memory unit and poor
connection between terminals of the memory unit and a
main body of an 1mage forming apparatus, by improving a
mounting position of the memory unit, and an image form-
ing apparatus having the same.

Additional aspects and/or utilities of the present general
inventive concept will be set forth 1n part in the description
which follows and, 1n part, will be obvious from the descrip-
tion, or may be learned by practice of the general inventive
concept.

The foregoing and/or other aspects and utilities of the
general mnventive concept may be achieved by providing a
developing device usable with an 1image forming apparatus,
the developing device including a memory unit disposed at
a rear end of the developing device with respect to a
direction of mounting the developing device to the image
forming apparatus, wherein the developing device 1s remov-
ably mounted to the image forming apparatus.

The memory unmit may include a plurality of terminals
which are externally exposed through a rear side of the
developing device.

The memory unit may be biased to one side from a middle
of a width of the developing device.
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The developing device may further include a driving force
reception umt disposed at one side of the developing device
to receive a driving force from the image forming apparatus,
and a power reception unit disposed at an other side to
receive an electric power from the image forming apparatus.
Here, the memory unit may be disposed closer to the power
reception unit than to the driving force reception unit.

The driving force reception umit may be disposed at one
side of a front end of the developing device, and the power
reception unit may be disposed at the other side of the front
end.

The plurality of terminals may include a first terminal for
data communication disposed farthest ifrom the driving force
reception unit among the plurality of terminals.

The plurality of terminals may include a second terminal
to provide grounding disposed closest to the driving force
reception unit among the plurality of terminals.

According to an exemplary embodiment, the second
terminal has a larger area than other terminals.

The foregoing and/or other aspects and utilities of the
general iventive concept may also be achieved by provid-
ing a developing device removably mounted to an image
forming apparatus, the developing device including a hous-
ing, a driving force reception unit to receive a driving force
from the image forming apparatus, a power reception unit to
receive an electric power from the 1mage forming apparatus,
and a memory unit including terminals formed at a rear end
of the housing with respect to a direction of mounting the
developing device to the image forming apparatus, and
disposed closer to the power reception unit than to the
driving force reception unit.

The terminals may include a first terminal for data com-
munication and a second terminal to provide grounding, the
first terminal disposed relatively close to the power recep-
tion unit and the second terminal disposed relatively close to
the driving force reception umnit.

The foregoing and/or other aspects and utilities of the
general iventive concept may also be achieved by provid-
ing a developing device removably mounted to an image
forming apparatus, the developing device including a driv-
ing force reception unit to receive a driving force from the
image forming apparatus, a power reception unit to receive
an electric power from the 1mage forming apparatus, and a
memory unit to store information on usage of the developing
device, wherein the memory unit includes a first terminal for
data communication and a second terminal to provide
grounding, the first terminal disposed relatively close to the
power reception unit and the second terminal disposed
relatively close to the driving force reception unit.

The memory umt may be disposed at a rear end of the
developing device with respect to a direction of mounting
the developing device to the image forming apparatus.

The foregoing and/or other aspects and utilities of the
general inventive concept may also be achieved by provid-
ing a memory unit mounted to a developing device which
operates by receiving a driving force and an electric power
from an 1image forming apparatus, the memory unit includ-
ing a plurality of terminals exposed through a rear side of the
developing device and disposed closer to a second position
of the developing device to recerve the electric power from
the 1mage forming apparatus than to a first position of the
developing device to receive the driving force from the
image forming apparatus.

The foregoing and/or other aspects and utilities of the
general iventive concept may also be achieved by provid-
ing a memory unit mounted to a developing device including
a driving force reception unit to receive a driving force from
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an 1mage forming apparatus and a power reception unit to
receive an electric power from the 1mage forming apparatus
so as to store information on usage of the developing device,
the memory unit including a first terminal for data commu-
nication and a second terminal to provide grounding, the first
terminal disposed relatively close to the power reception
unit and the second terminal disposed relatively close to the
driving force reception unit.

The memory unit may be disposed at a rear end of the
developing device with respect to a mounting direction of
the developing device.

The foregoing and/or other aspects and utilities of the
general inventive concept may also be achieved by provid-
ing an i1mage forming apparatus including a main body
including terminal contact points, and a developing device
removably mounted to the main body, wherein the devel-
oping device includes a driving force reception unit to
receive a driving force from the main body, a power recep-
tion unit to receive an electric power from the main body,
and a memory unit including terminals electrically con-
nected with the terminal contact points as formed at a rear
end of the developing device with respect to a mounting
direction of the developing device and disposed closer to the
power reception unit than to the driving force reception unait.

The main body may include a main body cover disposed
at a rear portion of the developing device with respect to the
mounting direction of the developing device, and the termi-
nal contact points are formed at the main body cover
corresponding to the terminals.

The terminals may include a first terminal for data com-
munication and a second terminal to provide grounding, and
the first terminal 1s disposed closer to the power reception
unit than the second terminal.

The second terminal among the terminals may be closest
to the driving force reception unit.

The i1mage forming apparatus may further include a
circuit board mounted to the main body proximate to the
power reception unit.

The foregoing and/or other aspects and utilities of the
general inventive concept may also be achieved by provid-
ing an 1mage forming apparatus including a main body, a
main body cover pivotably mounted to the main body to
open and close the main body, and a developing device
including a memory unit and being able to be mounted and
separated with respect to the main body with the main body
cover opened, wherein the main body cover includes termi-
nal contact points elastically connected with the memory
unit and a pressing member elastically pressing the devel-
oping device.

The foregoing and/or other aspects and utilities of the
general iventive concept may also be achieved by provid-
ing an i1mage forming apparatus, including a main body
having one of terminal contact points and corresponding
terminals, and a developing device removably mounted to
the main body to form an electrical connection therebe-
tween, the developing device including a memory umit
having an other one of the terminal contact points and
corresponding terminals, wherein the electrical connection
includes the terminal contact points elastically engaging the
corresponding terminals when the developing device 1is
mounted to the main body.

The memory unit may include the corresponding termi-
nals.

The main body may include the terminal contact points.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and utilities of the exemplary
embodiments of the present general inventive concept will
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become apparent and more readily appreciated from the
tollowing description of the embodiments, taken 1n conjunc-

tion with the accompanying drawings, of which:

FIG. 1 1s a perspective view 1llustrating an image forming,
apparatus according to an embodiment of the present general
iventive concept;

FIG. 2 1s a view illustrating a structure of the image
forming apparatus illustrated in FIG. 1;

FIG. 3 1s a perspective view illustrating a developing
device according to an embodiment of the present general
inventive concept;

FI1G. 4 15 a plan view 1illustrating a portion of a main body
of the image forming apparatus and the developing device;
and

FIG. 5 1s a rear view illustrating the developing device
according to an embodiment of the present general inventive
concept.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

Reference will now be made 1n detaill to exemplary
embodiments of the present general inventive concept,
examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like
clements throughout. The embodiments are described below
to explain the present general inventive concept by referring,
to the figures.

FIG. 1 1s a perspective view 1llustrating an image forming,
apparatus according to an embodiment of the present general
iventive concept, and FIG. 2 1s a view 1illustrating a
structure of the 1image forming apparatus illustrated 1n FIG.
1. Referring to the FIG. 1 and FIG. 2, the image forming
apparatus 1 includes a main body 10, a printing medium
teeding device 20, a laser scanning device 30, a photocon-
ductive medium 40, a developing device 100, a transferring
device 50, a fixing device 60, and a printing medium
discharging device 70.

Especially, the present embodiment will be explained
regarding a color image forming apparatus. Therefore, the
developing device 100 may include four developing devices
100K, 100C, 100M and 100Y to recerve different colors of
developers, that 1s, black (K), cyan (C), magenta (M) and
yellow (Y) developers, respectively.

The main body 10 constitutes an exterior appearance of
the 1image forming apparatus 1 and supports various parts
mounted therein. A main body cover 11 1s pivotably
mounted to one side of the main body 10 to open and close
a portion of the main body 10. Through the main body cover
11, a user can obtain access to the inside of the main body

10 for replacement or maintenance of the various parts
including the developing devices 100K, 100C, 100M and

100Y.

The main body cover 11 1s disposed at a rear portion of the
developing devices 100K, 100C, 100M and 100Y with
respect to an arrowed direction A to mount the developing
devices 100K, 100C, 100M and 100Y to the main body 10.
On an inner surface of the main body cover 11, pressing
members 12 are formed to prevent movement of the devel-
oping devices 100K, 100C, 100M and 100Y by pressing the
developing devices 100K, 100C, 100M and 100Y. More
particularly, being protruded from the 1nner surface of the
main body cover 11, the pressing member 12 press both
sides of a rear end 101 of each developing device when the
main body cover 11 is 1n a closed state. Here, the pressing
members 12 may have predetermined elasticity to press the

respective developing devices 100K, 100C, 100M and 100Y.
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The printing medium feeding device 20 includes a cas-
sette 21 to store printing medium S, a pickup roller 22 to
pick up the printing medium S from the cassette 21 sheet by
sheet, and a feeding roller 23 to carry the picked printing
medium toward the transferring device 50.

The laser scanning device 30 projects a light to the

photoconductive medium 40 in accordance with i1mage
information, thereby forming an electrostatic latent image
on a surface of the photoconductive medium 40.
The photoconductive medium 40 1s rotatably mounted to
a photoconductive medium housing 41 which 1s removably
mounted to the main body 10. An electrifying roller 42 1s
mounted 1n the photoconductive medium housing 41. Before
the light 1s projected from the laser scanning device 30, the
clectniiying roller 42 electrifies the photoconductive
medium 40 to a predetermined electric potential.

The developing device 100 supplies the developer to the
photoconductive medium 40 bearing the electrostatic latent
image thereon, thereby developing the electrostatic latent
image 1nto a visible image. The four developing devices
100K, 100C, 100M and 100Y for the respective colors are
closely arranged side by side along a rotational direction of
the photoconductive medium 40.

Each of the developing devices 100K, 100C, 100M and
100Y 1ncludes a developing device housing 110, a developer
storage 120, a supplying roller 130, a developing roller 140
and an agitating member 150. In FIG. 1, only one develop-
ing device 100K 1s given those reference numerals 110, 120,
130, 140 and 150 for convenience.

The developing device housing 110 constitutes the exte-
rior appearance of the respective developing devices 100K,
100C, 100M and 100Y and supports various parts mounted
therein. The developer storage 120 stores the developer that
will be supplied to the photoconductive medium 40. The
agitating member 1350 1s rotatably mounted to the developer
storage 120 to mix the developer in the developer storage
120, thereby preventing solidification of the developer, and
carry the developer toward the supplying roller 130.

The supplying roller 130 supplies the developer stored 1n
the developer storage 120 to the developing roller 140.
When a developing bias 1s applied to the developing roller
140, the developing roller 140 forms the visible 1mage by
attaching the developer to the surface of the photoconduc-
tive medium 40 bearing the electrostatic latent i1mage
thereon.

A restriction member 111 1s mounted to one side of an
upper surtace of the developing device housing 110. The
restriction member 111 controls thickness of the developer
attached to a surface of the developing roller 140 by the
supplying roller 130.

Additionally, handles 112 are pivotably mounted to both
rear sides ol the developing device housing 110. When
mounting and separating the developing devices 100K,
100C, 100M and 100Y, the user 1s able to conveniently grip
the developing devices 100K, 100C, 100M and 100Y using
the handles 112.

FIG. 3 1s a perspective view of the developing device
according to an embodiment of the present general inventive
concept. FI1G. 4 15 a plan view 1llustrating a portion of a main
body of the image forming apparatus and the developing
device. Although only the developing device 100K storing
black developer will be described herein, the following
description can actually be applied to the other developing

devices 100C, 100M and 100Y 1n a same manner.

As 1llustrated 1n FIG. 3 and FIG. 4, the developing device
100K includes a driving force reception umt 160 to receive
a driving force from the main body 10 of the image forming
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apparatus 1 (FIG. 2), and a power reception unit 170
transmitted with an electric power from the main body 10.
The driving force reception unit 160 and the power reception
unit 170 are disposed opposite to each other with respect to
a width direction W of the developing device 100K.

More specifically, the driving force reception unit 160 1s
supplied with the driving force required for operations of the
developing roller 140, the supplying roller 130 (FIG. 2) and
the agitating member 150 (FIG. 2). The driving {force
reception unit 160 1s disposed at one side of a front end of
the developing device 100K with respect to the mounting,
direction A of the developing device 100K. The driving
force reception unit 160 includes a connecting gear 161
rotatably mounted to the developing device housing 110,
and a developing roller driving gear 162 meshed with the
connecting gear 161.

In addition, the main body 10 of the image forming
apparatus includes a power transmission gear 81 to transmuit
a driving power to the developing device 100K. Upon
mounting of the developing device 100K to the main body
10, the connecting gear 161 of the developing device 100K
1s meshed with the power transmission gear 81 as 1llustrated
in FIG. 4. The power transmission gear 81 1s rotated by a
driving motor (not illustrated) mounted 1n the main body 10.
The connecting gear 161, rotating 1n mesh with the power
transmission gear 81, transmits the driving power to the
developing roller driving gear 162 to rotate the developing
roller 140. Also, the connecting gear 161 transmits the
driving power to the supplying roller 130 (FIG. 2) and the
agitating member 150 (FIG. 2), thereby rotating the supply-
ing roller 130 and the agitating member 150.

The power reception unit 170 1s applied with the electric
power required to electrily the developing roller 140, the
supplying roller 130 or the restriction member 111. There-
fore, the power reception unit 170 1s disposed at an other
side of the front end of the developing device 100K.

The power reception unit 170 includes first electric con-
tact points 171 exposed to a lateral side of the developing
device 100K. A circuit board 90 1s provided at the main body
10 of the image forming apparatus 1, adjoining the power
reception unit 170. Additionally, the main body 10 includes
second electric contact points 82 arranged corresponding to
the first electric contact points 171. The second electric
contact points 82 are electrically connected with the circuit
board 90.

When the developing device 100K 1s mounted to the main
body 10, the first electric contact points 171 of the devel-
oping device 100K are connected to the second electric
contact points 82 of the main body 10 as illustrated in FIG.
4. Accordingly, the electric power applied from the circuit
board 90 can be transmitted to the developing device 100K
through the second and the first electric contact points 82
and 171.

As 1llustrated mm FIG. 2, the transierring device 50
includes an intermediate transfer belt 51, a first transier
roller 52 and a second transier roller 33.

The intermediate transfer belt 51 runs at a same velocity
as a linear velocity of the photoconductive medium 40, as
being supported by supporting rollers 34 and 55. The first
transier roller 52 faces the photoconductive medium 40 with
the intermediate transfer belt 51 disposed therebetween, and
transiers the visible image formed on the photoconductive
medium 40 to the mtermediate transier belt 51.

The second transfer roller 53 faces the supporting roller
55 with the intermediate transier belt 51 disposed therebe-
tween. While the visible image 1s being transferred from the
photoconductive medium 40 to the intermediate transter belt
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51, the second transier roller 53 1s distanced away from the
intermediate transier belt 51. Alternatively, after the image
ol the photoconductive medium 40 1s completely transferred
to the intermediate transter belt 51, the second transfer roller
53 1s brought into contact with the intermediate transfer belt
51 by a predetermined pressure. When the contact between
the second transfer roller 33 and the intermediate transier
belt 31 1s achieved, the visible 1mage 1s transferred from the
intermediate transier belt 51 to the printing medium.

The fixing device 60 includes a heating roller 61 including
a heat source, and a pressing roller 62 mounted opposite to
the heating roller 61. As the printing medium passes through
between the heating roller 61 and the pressing roller 62, the
image 1s lixed to the printing medium by heat transmaitted
from the heating roller 61 and pressure exerted between the

heating roller 61 and the pressing roller 62.

The printing medium discharging device 70, including a
discharging roller 71 and a backup roller 72, discharges the
printing medium passed through the fixing device 60 to the
outside of the main body 10.

Heremnafiter, the operation of the above-structured image
forming apparatus will be brietly described. Upon starting of
the printing operation, the surface of the photoconductive
medium 40 1s electrified uniformly by the electrifying roller
42. On the electrified surface of the photoconductive
medium 40, a light corresponding to 1mage information on
any one color, for example, information on a yellow 1image
1s projected by the laser scanning device 30. Accordingly, an
clectrostatic latent 1image corresponding to the yellow image
1s formed on the photoconductive medium 40.

Next, the developing bias 1s applied to the developing
roller 140 of the yellow developing device 100Y. Accord-
ingly, the yellow developer 1s attached to the electrostatic
latent 1mage, 20 thereby forming a visible image of yellow
color on the photoconductive medium 40. The visible image
1s transterred to the intermediate transier belt 51 through the
first transier roller 52.

After transferring of the yellow image for one page is
completed, the laser scanning device 30 now projects a light
corresponding to 1image information on another color, for
example, information on a magenta image to the photocon-
ductive medium 40, thereby forming an electrostatic latent
image corresponding to the magenta image. The magenta
developing device 100M forms a visible image of magenta
color by supplying magenta developer to the electrostatic
latent 1image. The magenta visible 1mage formed on the
photoconductive medium 40 1s transferred to the interme-
diate transier belt through the first transfer roller 52. At this
time, the magenta visible 1image 1s superposed on the yellow
visible 1mage previously transferred.

By performing the same processes as the above with
regard to cyan and black, a full-color 1image wherein the
yellow, magenta, cyan and black images are overlapped 1s
formed on the intermediate transfer belt 51. The full-color
image 1s transierred to the printing medium while the
printing medium 1s passing through between the intermedi-
ate transfer belt 51 and the second transfer belt 53. Then, the
printing medium 1s passed through the fixing device 60 and
the discharging device 70, thereby being discharged out of
the main body 10.

During the above printing processes, the developers
stored 1n the respective developing devices 100K, 100C,
100M and 100Y are consumed and life of the parts such as
the developing roller 140 and the supplying roller 130 1s
gradually exhausted. To this end, the user needs to be aware
of various information on the developing devices 100K,
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100C, 100M and 100Y so as to timely replace the develop-
ing devices 100K, 100C, 100M and 100Y.

As 1llustrated 1 FIG. 1 through FIG. 4, the developing
devices 100K, 100C, 100M and 100Y each include a
memory unit 180 to store various usage information. For
example, the memory unit 180 may store information on
individual operation history of the developing devices 100K,
100C, 100M and 100Y, a residual quantity of the developer
and a remaining life span of the component parts such as the
developing roller 140 and the supplying roller 130.

The memory umt 180 includes terminals 181 for electric
connection with a power unit provided to the main body 10,
for example, the circuit board 90. The main body 10 includes
terminal contact points 13 for contact with the terminals 181.
The terminal contact points 13 are formed at the main body
cover 11 disposed at the rear portion of the developing
devices 100K, 100C, 100M and 100Y, and electrically
connected with the circuit board 90 through a harness (not
illustrated). The terminal contact points 13 may have a
predetermined elasticity for eflicient contact with the termi-
nals 181.

Hereinafter, the memory unit 180 of the black developing
device 100K will be described as an example. However, the
tollowing description can actually be applied to the memory
units 180 of the other developing devices 100C, 100M and
100Y 1n the same manner.

FIG. 5 illustrates a rear side of the developing device
according to an embodiment of the present general inventive
concept. As 1llustrated in FIG. 1 through FIG. 5, the memory
unit 180 1s disposed at a rear end of the developing device
100K with respect to the direction A to mount the developing
device 100K to the main body 10. The terminals 181 of the
memory unit 180 are exposed to the outside through a rear
end 101 of the developing device 100K.

When the memory unit 180 1s mounted 1n this way, the
memory umt 180 1s disposed at a distance from the fixing
device 60, the photoconductive medium 40 and the devel-
oping roller 140 as 1llustrated in FIG. 2. As a result, damage
of the memory unit 180 by high heat can be prevented and
contamination of the terminals 181 by the developer scat-
tering about can also be prevented. Furthermore, since the

terminals 181 of the memory unit 180 are at the rear side of

the developing device 100K, interference with other parts 1s
reduced. Therefore, the terminals 181 will not be damaged
while mounting and separating the developing device 100K
with respect to the main body 10.

In addition, referring to FIGS. 4 and 5, the position of the
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memory unit 180 1s biased to one side from a middle C of 50

a width of the developing device 100K. More specifically,
the memory unit 180 1s biased to the left in FIG. 4 and FIG.
5 such that the terminals 181 are disposed relatively close to
the power reception unmit 170 compared with the driving
force reception unit 160.

When the memory unit 180 1s thus disposed relatively far
from the driving force reception unit 160, the memory unit
180 would not be too afiected by the vibration generated
during transmission of the driving force from the main body
10 to the driving force reception unit 160. Accordingly, the
connection between the terminals 181 and the terminal
contact points 13 can be stably maintained.

In addition, by disposing the memory unit 180 relatively
close to the power reception unit 170, the position of the
terminal contact points 13 of the main body cover 11 1s
biased toward the circuit board 90. Therefore, a length of the
harness connecting the terminal contact points 13 can be
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reduced. As a result, cost for the harness can be saved while
reducing adverse eflects of electromagnetic waves generated
around the harness.

As 1llustrated 1n FIG. §, more specifically, the terminals
181 of the memory unit 180 include first through fourth
terminals 181a, 181b, 181¢ and 181d arranged in the width
direction W of the developing device 100K.

The first terminal 181a 1s a data communication terminal
for information exchange with a control unit (not illustrated)
provided at the main body 10 of the image forming appa-
ratus. The control unit (not illustrated) of the image forming
apparatus reads necessary information from the memory unit
180 or stores new information in the memory unit 180
through the first terminal 181a.

The second terminal 181b 1s a grounding terminal to
ground the memory unit 180. The third terminal 181c 1s a
power terminal to apply the electric power to the memory
unit 180. The fourth terminal 181d 1s a clock terminal to
transmit clock signals to the memory umt 180.

For example, among the four terminals 181a, 181b, 181c
and 181d, the first terminal 181a 1s disposed farthest from
the driving force reception unit 160 of the developing device
100K. As illustrated in FIG. 4, when the driving force
reception unit 160 1s on the right of the developing device
100K, the first terminal 181a 1s at a leftmost position among,
the four terminals.

The reason of disposing the first terminal 181a as far as
possible from the driving force reception unit 160 1s to
restrain a data transmission error caused by the vibration
from the driving force reception umt 160.

Among the four terminals 181a, 181b, 181c and 181d, the
second terminal 181b, for example may be at a closest
position to the dniving force reception unit 160. That 1s,
when the driving force reception unit 160 1s on the right of
the developing device 100K as illustrated in FIG. 4, the
second terminal 181b 1s at a rightmost position among the
four terminals.

The second terminal 181b, which 1s the grounding termi-
nal, contacts the terminal contact point 13 of the main body
cover 11 without a function of transceiving certain informa-
tion or signals. Therefore, although the second terminal
181b 1s most aflected by the vibration since being disposed
close to the driving force reception unit 160, a chance of an
operational error by the poor connection would be reduced.

However, considering that the vibration affects the second
terminal 181b most, the second terminal 181b may have a
larger area than other terminals 181a, 181c¢ and 181d.

As apparent from the above description, 1n accordance
with a developing device according to various embodiments
of the present general mnventive concept, damage and con-
tamination of a memory unit can be prevented by disposing
the memory unit at a rear end of the developing device.

In addition, the memory unit 1s disposed at a position
subject to less vibration transmitted from a driving force
reception umt of the developing device. Also, terminals of
the memory unit are disposed at proper positions 1n consid-
eration of a respective function of each terminal so that an
operational error caused by poor connection of the terminals
can be minimized.

According to various embodiments of the present general
inventive concept, since contact points of terminals con-
nected to a memory unit are disposed near a circuit board
that supplies an electric power to a developing device, a
length of a harness connecting the contact points with the
circuit board can be reduced. As a result, cost of parts can be
saved while restraining adverse eflects of electromagnetic
waves generated around the harness.




US RE46,519 E

11

Although the color image forming apparatus having a
plurality of developing devices has been described so 1ar, the
present general inventive concept 1s not limited to the color
image forming apparatus. That 1s, the present general inven-
tive concept 1s also applicable to a black-and-white 1mage
forming apparatus having a single developing device.

Although various embodiments of the present general
iventive concept have been illustrated and described, 1t
would be appreciated by those skilled 1n the art that changes
may be made 1n this embodiment without departing from the
principles and spirit of the general inventive concept, the
scope of which 1s defined 1n the claims and their equivalents.

What 1s claimed 1s:

1. A developing device removably mounted to an 1image
forming apparatus, the developing device comprising:

a driving force reception unit disposed at one side of the
developing device to recerve a driving force from the
image forming apparatus,

a power reception unit disposed at an other side of the
developing device to receive an electric power from the
image forming apparatus; and

a memory unit disposed at a rear end of the developing
device with respect to an insertion direction of the
developing device to the image forming apparatus and
closer to the power reception unit than the driving force
reception unit.

2. The developing device according to claim 1, wherein

the memory unit comprises:

a plurality of terminals.

3. The developing device according to claim 2, wherein:

the plurality of terminals are exposed to the outside
through a rear side of the developing device.

4. The developing device according to claim 3, wherein
the driving force reception unit 1s disposed at one side of a
front end of the developing device, and the power reception
unit 1s disposed at the other side of the front end.

5. The developing device according to claim 2, wherein
the plurality of terminals comprise:

a first terminal for data communication disposed farthest
from the driving force reception unit among the plu-
rality of terminals.

6. The developing device according to claim 2, wherein

the plurality of terminals comprise:

a second terminal to provide grounding disposed closest
to the driving force reception unit among the plurality
of terminals.

7. The developing device according to claim 6, wherein

the second terminal has a larger area than other terminals.

8. The developing device according to claim 1, wherein
the memory unit 1s biased to one side from a middle of a
width of the developing device.

9. A developing device removably mounted to an 1mage
forming apparatus, the developing device comprising:

a housing;

a driving force reception unit to receive a driving force

from the 1mage forming apparatus;

a power reception unit to receive an electric power from
the 1mage forming apparatus; and

a memory unit including terminals disposed at a rear end
of the housing with respect to an insertion direction of
the developing device to the image forming apparatus,
and disposed closer to the power reception unit than to
the driving force reception unit.

10. The developing device according to claim 9, wherein

the terminals comprise:

a first terminal for data communication and a second
terminal to provide grounding, the first terminal dis-
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posed [relatively close to] between the power reception
unit and the second terminal, and the second terminal
disposed [relatively close to] betweer the driving force
reception unit and the first terminal.

11. A developing device removably mounted to an 1image
forming apparatus, the developing device comprising:

a driving force reception unit to receive a driving force

from the 1mage forming apparatus;

a power reception unit to receive an electric power from
the 1mage forming apparatus; and

a memory unit disposed at a rear end of the developing
device with respect to an insertion direction of the
developing device to the image forming apparatus to
store information on usage of the developing device,

wherein the memory unit comprises a first terminal for
data communication and a second terminal to ground,
the first terminal disposed [relatively close] closer to
the power reception unit than the second terminal, and
the second terminal disposed [relatively close] closer to
the driving force reception umt than the first terminal.

12. A memory unit mounted to a developing device which
operates by recerving a driving force and an electric power
from an 1mage forming apparatus, the memory unit com-
prising:

a plurality of terminals exposed through a rear side of the
developing device with respect to an insertion direction
of the developing device to the 1mage forming appa-
ratus and disposed closer to a second position of the
developing device, the second position configured to
receive the electric power from the image forming
apparatus, than to a first position of the developing
device, the first position configured to receive the
driving force from the image forming apparatus.

13. A memory unit mounted to a developing device
including a driving force reception unit to receive a driving
force from an 1mage forming apparatus and a power recep-
tion unit to receive an electric power from the image forming
apparatus so as to store information on usage of the devel-
oping device, the memory unit comprising;

a first terminal for data communication and a second
terminal to provide grounding, the first terminal dis-
posed [relatively close] closer to the power reception
unit than the second terminal, and the second terminal
disposed [relatively close] closer to the driving force
reception unit than the first terminal,

wherein the memory unit 1s disposed at a rear end of the
developing device with respect to an mnsertion direction
of the developing device to the image forming appa-
ratus.

14. An 1mage forming apparatus, comprising:

a main body including terminal contact points; and

a developing device removably mounted to the main
body,

wherein the developing device includes a driving force
reception unit to receive a driving force from the main
body, a power reception unit to receive an electric
power from the main body, and a memory unit includ-
ing terminals electrically connected with the terminal
contact points, the terminals are disposed at a rear end
of the developing device with respect to an 1nsertion
direction of the developing device to the main body and
disposed closer to the power reception unit than to the
driving force reception unit.

15. The image forming apparatus according to claim 14,

wherein the main body comprises:

a main body cover disposed at a rear portion of the
developing device with respect to the mounting direc-
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tion of the developing device, and the terminal contact
points are disposed at the main body cover correspond-
ing to the terminals.

16. The image forming apparatus according to claim 14,
wherein the terminals comprise:

a first terminal for data communication and a second
terminal to provide grounding, and the first terminal 1s
disposed closer to the power reception unit than the
second terminal.

17. The image forming apparatus according to claim 16,
wherein the second terminal among the terminals 1s closest
to the driving force reception unit.

18. The image forming apparatus according to claim 14,
turther comprising:

a circuit board mounted to the main body proximate to the

power reception unit.

19. An image forming apparatus, comprising;

a main body;

a main body cover pivotably mounted to the main body to
open and close the main body; and

a developing device to be inserted and separated with
respect to the main body with the main body cover
opened, the developing device including a housing, a
driving force reception unit disposed at one side of the
housing to receive a driving force from the main body,
a power reception unit disposed at the other side of the
housing to receive an electric power from the main
body, and a memory unit, disposed at a rear end of the
developing device with respect to an insertion direction
of the developing device to the main body and closer to
the power reception unit than to the driving force
reception unit,

wherein the main body cover includes terminal contact
points elastically connected with the memory unit and
a pressing member elastically pressing the developing
device.

20. An 1mage forming apparatus, comprising:

a main body having an opening;

a main body cover to open and close the opening of the
main body and having a terminal contact;

a developing device to be inserted to and separated from
the main body through the opeming, and having a
memory unit disposed at a rear end of the developing
device with respect to an insertion direction of the
developing device to the main body and having a
terminal to contact the terminal contact of the main
body cover when the main body cover closes the
opening ol the main body.

21. The developing device according to claim 1, wherein

the driving force veception unit is disposed at one side of

a front end of the developing device,

the power reception unit is disposed at an other side of the
front end of the developing device, and

the memory unit comprises a plurality of terminals,

wherein the plurality of terminals ave externally exposed
through, and disposed at, the rear end of the developing
device with respect to a direction of mounting the
developing device into the image forming apparatus
and are connectable through contacting with terminal
contact points formed at a main body cover of the
image forming apparatus,

wherein a developing roller is disposed at the front end of

the developing device and is adapted to supply devel-
oper to the photoconductive medium provided in the
image forming apparatus,
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wherein a first tevminal for data communication is dis-
posed farther from the driving force veception unit than
at least one of the other terminals, and

a second terminal operable to provide grounding of the
memory unit without a function of transceiving certain
information ov signals is disposed closer to the driving
Jorce veception unit than the first tevminal.

22. The developing device according to claim 21, wherein

the plurality of terminals of the memory unit are positioned
to one side of a middle of a width of a surface perpendicular
to the divection of mounting of the developing device.

23. The developing device according to claim 21, wherein

the plurality of terminals comprise.

a thivd tevminal to provide power to the memory unit and
a fourth terminal to provide clock signals to the
memory unit disposed between the first terminal and
the second terminal sequentially.

24. The developing device according to claim 21, wherein

the plurality of terminals comprise:

a third terminal to provide clock signals to the memory
unit disposed between the first terminal and the second
terminal.

25. The developing device according to claim 21, wherein

the developing device is adapted to veceive pressing mem-
bers formed on an inner surface of a main body cover of the
image forming apparatus to prevent movement of the devel-
oping device.

26. The developing device according to claim 21, wherein

the developing device further comprises handles mounted to
both sides of the rvear end of the developing device for
mounting ov separating the developing device.

27. The developing device according to claim 22, wherein

the terminals comprise:

a first terminal for data communication and a second
terminal to provide clock signals to the memory unit,

the first terminal disposed between the power rveception
unit and the second terminal, and the second terminal

disposed between the driving force reception unit and
the first tevminal.
28. The developing device according to claim 23, wherein

the second terminal has a larger area than other terminals.

29. The image forming apparatus according to claim 20,

wherein

the developing device further comprises a driving force
reception unit disposed at one side of the developing
device to receive a driving force from the image form-
ing apparatus, and a power veception unit disposed at
an other side of the developing device to receive an
electric power from the image forming apparatus, and

wherein the terminal comprises a plurality of terminals
which are externally exposed through the vear end of
the developing device with vespect to a divection of
mounting the developing device to the image forming
apparatus, wherein the plurality of terminals are dis-
posed closer to the power reception unit than the
driving force reception unit; and wherein a developing
roller is disposed at a front end of the developing device
and is adapted to supply developer to a photoconduc-
tive medium provided in the image forming apparatus,

wherein the apparatus is further adapted such that the
memory unit is accessed by the main body of the image
Jorming apparatus when the main body cover is closed,
and an electrical connection between the memory unit
and the main body is established when the cover is
closed.
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30. The image forming apparatus accovding to claim 20,

wherein

the main body cover is pivotably mounted to the main
body,

the developing device is removably mounted to the main
body to supply developer to a photoconductive medium
of a photoconductive medium housing mounted to the
main body, and

the memory unit is removably mounted to the developing
device,

wherein the developing device further comprises.

a driving force reception unit disposed at one side of a
front end of the developing device to receive a driving
Jorce from the image forming apparatus; and

a power reception unit disposed at an other side of the
front end of the developing device to receive an electric
power from the image forming apparatus.

31. The image forming apparatus of claim 29, wherein the

developing device comprises four developing devices.

32. The image forming apparatus according to claim 29,
wherein the insertion direction is substantially parallel to a
longest dimension of the developing device in a divection
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perpendicular to an axis of votation of the developing roller
of the image forming apparatus.
33. The image forming apparatus of claim 30, wherein the
terminal comprises a plurality of terminals,
wherein the plurality of tevminals ave externally exposed
through and comnnectable through contacting with the
terminal contact point of the image forming apparatus;

wherein the plurality of terminals ave disposed closer to
the power reception unit than the driving force recep-
tion unit; and

wherein a first terminal for data communication is dis-

posed farther from the driving force reception unit than
at least one of the other terminals, and

a second terminal operable to provide grounding of the

memory unit without a function of transceiving certain
information ov signals is disposed closer to the driving
Jorce veception unit than the first tevminal.

34. The image forming apparatus accovding to claim 30,
wherein the insertion direction is substantially parallel to a
longest dimension of the developing device in a direction
perpendicular to an axis of votation of the developing roller
of the image forming apparatus.
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