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(57) Abstract: In order to dissipate to a high degree of efficiency the heat of a liquid discharge substrate of an ink jet recording

\D head and effectively suppress increases in the substrate temperature, this invention provides an ink jet recording head in which a
S liquid discharge substrate (2) is mounted on a supporting member (1) through a foil-shaped heat dissipation member (31), in which

supporting member (1).
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the area of the heat dissipation member (31) is greater than the projected area of the liquid discharge substrate with respect to the
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DESCRIPTION
INK JET RECORDING HEAD AND RECORDING APPARATUS

TECHNICAL FIELD

The present invention relates to a recording
head that discharges liquids such as ink (hereunder,
referred to collectively as “ink”) in accofdance with

input electrical signals.

BACKGROUND ART

As one kind of ink jet recording head, a

‘recording head is known that discharges ink droplets

utilizing energy generated by an electrothermal
converting element. In this kind of gecording head,
as shown in Fig. 13, a silicon liquid discharge
substrate 204 that comprises a discharge port 200
which discharges ink droplets, a liquid chamber 201
in which ink discharged from the discharge port 200
is temporarily accumulated, liquid supply ports 202
which communicate with the ligquid chamber 201, and
electrothermal converting elements 203 which impart
discharge energy to the ink in the liquid chamber 201
is mounted in an integrated condition on an alumina
supporting member 205. More specifically, the

underside of the liquid discharge substrate 204 and

the top surface of the supporting member 205 are
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directly bonded by an epoxy bonding agent 206 and,
through an ink channel formed by the opposing
boundary surfaces 207 of the bonding agent 206, the
liquid supply port 202 of the liquid discharge
substrate 204 communicates with a liquid supply hole
208 that is provided in the supporting member 205

(for a more detailed deséription, for example, refer

to the ink jet recording head described in Japanese

Patent Application Laid-Open No. H10-44420).

- The electrothermal converting element 203
generates a phase change in the ink inside the liquid
chamber 201 by imparting thermal energy to the ink,
thereby causing minute ink droplets to be discharged
froﬁ the discharge port 200 by the pressure of air
bubbles generated in the ink at that time. Surplus
heat is transmitted to the supporting member 205
through the liquid discharge substrate 204 and
dissipated. |

In this type of ink jet recording head, because
ink droplets are discharged utilizing the pressure of
air bubbles génerated when ink develops into foams,
when the temperature of the liquid discharge
substrate becomes high the discharge control becomes
difficult, resulting in disadvantages such aslthe
erroneous discharge of ink droplets. Therefore,
conventional ink jet recording apparatuses are

equipped with a mechanism that temporarily suspends
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- discharge operations when the temperature of the

liquid discharge substrate has become high.
Meanwhile, there is an ever-growing trend towards

densification of electrothermal converting elements

. in order to respond to demands for high-speed

recording at higher resolutions, and the electrical
power consumption of electrothermal‘converting
elements is also continuing to increase. As a result,
the temperatures of liquid discharge substrates

during operation are tending to increase, and if this
trend continues it is anticipated that the récording
heads will frequently fall into a suspended state

during operation.

DISCLOSURE OF THE INVENTION

An objedt of this invention takes into
consideration the circumstances described above, and
is directed at efficiently releasing the heat of a
liquid discﬁarge substrate to effectiveiy suppress
increases in the substrate temperature.

Another object of this invention is to provide
an ink jet recording head having a supporting member
comprising a liquid supply hole; and a liquid

discharge substrate comprising a liquid supply port

that communicates with the liquid supply hole, a

discharge port from which liquid that was supplied

from the ligquid supply port is discharged, and a
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‘discharge energy generation means that generates

energy for discharging the ‘liquid from the discharge
port; wherein, the liquid discharge substrate is
mounted on a supporting member through a héat
dissipation member, and the area of the heat
dissipation member is larger than the prﬁjected area
of the liquid discharge substrate that faces the
supporting member. A further object of this
invention is to provide an ink jet recording

apparatus that uses this ink jet recording head.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a schematic plan view showing one
example of an embodiment of the recording head of
this inveﬁtion.

Fig. 2 is a schematic sectional view of a
section cut along the line 2-2 shown in Fig. 1 of the
recording head shown in the same figure.

Fig. 3 is a schematic oblique perspective view
of a copper foil shown in Fig. 1.

Fig. 4 is a schematic plan view showing another
example of an embodiment of the recording ﬁead of
this invention.

Fig. 5 is a schematic sectional view of a
section cut along the line 5-5 shown in'Fig. 4 of the
recording head shown in the same figure.

Fig. 6 is a schematic plan view showing one
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example of a flexible printed circuit.

Figl 7 is a schematic plan view showing another
example of an embodiment of the recording head of
this invention.

Fig. 8 is a schematic sectional view of a
section cut along the line 8-8 shown in Fig. 7 of the
recoiding.head shown in the same figure.

Fig. 9 is a schematic plan view showing another
example of a flexible printed circuit.

Fig. 10 is a schematic plan view showing
another example of an embodiment of the recording
head of this invention.

Fig. 11 is a schematic sectional view of a
section~cut along the line 11-11 shown in Fig. 10 of
the recording head shown in the same figure.

Fig. 12 is a schematic plan view showing oner

example of an embodiment of the.recording apparatus

of this invention.

Fig. 13 is a schematic sectional view showing a

conventional recording head.

BEST.MODES FOR CARRYING OUT THE INVENTION

The embodiments of this invention described
hereunder are apparatuses that efficiently dissipate
heat generated from a liquid discharge substrate by
disposing between a supporting member and a liguid .

discharge substrate a foil-shaped heat dissipation
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member having an area that is larger than the
projected area of the liquid discharge substrate with
respect to the supporting member. More specifically,
one side of the ligquid discharge substrate mounted on
top of the supporting member faces the external
surface of the supporting member. Thus, the
invention is directed at increasing the heat
dissipating efficiency of the apparatus by diffusing
over a wide area heat generated from the liquid

discharge substrate, by disposing between the

external surface of the supporting member and the

external surface (opposing surface) of the liquid

discharge substrate with respect to the external

' surface of the supporting member a heat dissipation

member having an area that is larger than the
opposing surface. In this connection, when the
aforementioned foil-shaped heat dissipation member
with an area larger than the opposing surface is
disposed between the supporting member and the liquid
discharge substrate, normally the entire
circumference of the heat dissipation member extends
to outside of the liquid discharge substrate.
However, depending on the relative location or aspect
ratio of the heat dissipation member with respect to
the liquid discharge substrate, there are also cases
where one part of the circumference of the heat

dissipation member is concealed below the liquid
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~discharge substrate. Naturally, even if one part of

the circumference of the heat dissipation member is
concealed below the liquid discharge subétrate, the
objects of this invention are achieved as lbng as the
area of the heat dissipation member satisfies the
above condition. Likewise, even in a case where a
notch or a slit is formed in one part of the heat
dissipation member, the objects of this invention are
achieved as long as the area of the heat dissipation
member satisfies the above condition. Further, even
when two or more heat dissipation members arev
provided or a heat dissipation member is separated
into two or more parts and heat conduction is
possible between the two or more heat dissipation
members, the objects of the invention are achieved as,
long as the apparatus is one in which the total area
of these heat dissipation members satisfies the
aforementioned condition. Furthermore, although
copper foil is exemplified as a heat dissipation
member in each of the following embodiments, the heat
dissipation member is not limited to a foil-shaped
member and it may be a sheet-shaped member with a
thickness that is greatef than a member that is
generallyireferred to as foil. In addition, the
material for the heat dissipation member may be
material at least having thermal conductivity more

excellent than the adhesive and the supporting member
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used therein. Moreover, the material for the heat
dissipation member may be material having thermal
conductivity more excellent than the liquid discharge
substrate.

By contacting the aforementioned liquid
discharge substrate and-heat dissipation member
through a bump, the heat conduction efficiency from
the liquid discharge substrate to the heat
dissipation member can be increased and the heat
dissipating characteristics can also be enhanced. In
addition, by providing a metal film on the liquid
discharge substrate and contacting the metal film and
the heat dissipation member through a bump, the heat
conduction efficiency can be increased even more.
(Embodiment 1)

Hereunder, an example of one embodiment of the
recording head of this invention is described
referring to Figs. 1 to 3. Fig. 1 is a schematic
plan view showinglone part of the recording head of
this example, and Fig. 2 is a schematic sectional
view along the line 2-2 shown in Fig. 1.

As shown in Fig. 1 and Fig. 2, the recording
head of this example is composed by a supporting
meﬁber 1 and a liquid discharge substrate 2 mounted
on top of the supporting member 1. On'the liquid
discharge substrate 2, a liquid supply port 12 is

formed on an underside 11 of a silicon substrate main
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body 10, a discharge port 14 is formed at the side of
a top surface 13, a liquid‘chamber 15 is formed
between the liquid supply port 12 and the discharge
port 14, and an electrothermal converting elements 16

are formed inside the liquid chamber 15. More

specifically, in the centre in the width direction of

the underside 11 of the substrate main body 10, the
liquid supply port 12 is formed in an elongated
condition along the lengthwise diréction of the
substrate ﬁain body 10. Further, on the side of the
top surface 13 of the substrate main body 10 are
formed two discharge port rows 14A and 14B that
respectively comprise a plurality of the discharge
ports 14 disposed in a row along the lengthwise
direction of the substrate main body 10. It will be
understood from Fig. 1 that each of the discharge
ports 14 comprising the discharge port row 14A are
out of alignment by half pitch with each of the
discharge ports 14 comprising thé other discharge
port row 14B. Further, it will be understood from
Fig. 1 that the two discharge port rows 14A and 14B
are disposed on the two outer sides in the width
direction of the liquid supply port 12.

The supporting member 1 is made from alumina
and, as shown in Fig. 2, a liquid supply hole 22 is
formed that penetrates from an underside 20 to a top

surface 21. The liquid dischargé substrate 2 is
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mounted on the top surface 21 of the supporting
member 1 through a copper foil 31 that functions as a
foil-shaped heat dissipation member. More
specifically, the underside 11 of the liquid
discharge substrate 2 is bonded to a top surface 32
of the copper foil 31 that has an underside 30 bonded
to the top surface 21 of the supporting member 1. .
Here, the copper foil 31 has a frame-shaped planar
form with a roughly rectangular opening 33 formed in
the centre thereof (Fig. 3). The inside edges of the
opening 33 are sealed by a bonding agent- 40 that
bondé the top surface 21 of the supporting member 1
and the underside 30 of the copper foil 31 and a
bonding agent 41 that bonds the top surface 32 of the
copper foil 31 and the underside 11 of the liquid
discharge substrate 2. An ink channel 42 is formed
between the liquid supply hole 22 and the liquid
supply port 12 by the boundary surfaées of the
bonding agents 40 and 41.

The area of the copper foil 31 is larger than
thé projected area of the liquid discharge substrate
2 with respect to the top surface 21 of the
supporting member 1, and as illustrated most clearly
in Fig. 1, the circumferential part of the copper
foil 31 extends to outside of the liquid discharge
substrate 2.

According to the recording head of this example
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having the above structure, heat of the liquid
discharge substrate 2 is conducted to the copper foil
31 and diffused throughout the entire copper foil 31
to dissipate, and also conducted to the supporting
member 1 to dissipate. More specifically, because
heat of the liquid discharge substrate 2 is diffused
by the copper foil 31 that has an area larger than
the underside 11 of the substrate 2, heat dissipating
characteristics are realized that are superior to
those of a structure in which the underside 11 of the
liquid discharge substrate 2 is bonded directly to
the top surface 21 of the supporting member 1.
Furthermore, with respect to the operational effectsy
it will be understood that the material of the heat
dissipation member is not limited to copper, and any
material may be used as long as it is a material with
bettér heat conductivity than at least the bonding
agents 40, 41 and the supporting member 1. Moreover,
it is preferable that the heat dissipation member is
a material with better heat conductivity than the
liquid discharge substrate 2. In addition, similarly,
the material for the supporting member 1 is not
limited to alumina and the material for the liquid
discharge substrate 2 is not limited to silicon.
This is also applicable to the embodiments described
hereinafter.

The bonding agent 41 that bonds the underside
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11 of the liquid discharge substrate 2 and the top
surface 32 of the copper foil 31 has thermal
resistance that inhibits heat conduction from the
liquid discharge substrate 2 to the copper foil 31.
Further, the bonding agent 40 that bonds the
underside 30 of the copper foil 31 and the top
surface 21 of the supporting member 1 has thermal
resistance that inhibits heat conduction from the
copper foil 31 to the supporting member 1.
Accordingly, it is preferable from the viewpoint of
enhancing the heat dissipation characteristics to
decrease as much as possible the aforemenfioned
thermal resistance by reducing the thickness of the

bonding agents 40 and 41 or using a bonding agent

‘with favorable heat dissipation characteristics. For

‘example, the thickness of the bonding agent 40 is

preferably 10 pm or less.
(Embodiment 2)

Hereunder, another example of an embodiment of
the recording head of this invention is described
referring to Fig. 4 and Fig. 5. Fig. 4 is a
schematic plan view of the recording head of this
example, and Fig. 5 is a schematic sectional view
albng the line 5-5 of Fig. 4. The basic structure of
the recording head of this example is the same as
that of the recording head of Embodiment 1.

Therefore, the parts of the structure in Fig. 4 and
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Fig. 5 that are common with the recording head of

Embodiment 1 are denoted by the same symbols as in

" Embodiment 1, and a description of these parts is

omitted here.

‘The difference between the recording head of
this example and the recording head of Embodiment 1
is the structure of the bond between the liquid
discharge substrate 2 and the copper foil 31. More
specifically, a metallic thin film 50 is formed on
the underside 11 of the liquid.discharge substrate 2,
and the thin film 50 and the top surface 32 of the

copper foil 31 are bonded through a plurality of

 heat-dissipating bumps 51. As illustrated most

clearly in Fig. 4, the thin film 50 is formed so as
to surround the circumference of the liquid supply
port 12, and the heat-dissipating bumps 51 are formed
in a roughly evenly spaced condition on the thin film
50. |

According to the recording head of this example
having the above structure, the heat conduction
efficiency from the liquid discharge substrate 2 to
the copper foil 31 is increased and more favorable
heat dissipation characteristics are obtained. In
this connection, with regard to the aforementioned
opérational effects of the thin film 50 and the heat-
dissipating bumps 51, the materials of the thin film

50 and the heat-dissipating bumps 51 are not limited
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to specific materials,land it will be understood that
any materials may be used as long as they are
materials that have better heat conductivity than the
bonding agents 40 and 41. For example, although in

this example the material of the thin film 50 is

aluminum, the thin film 50 may be formed by gold.

Further, although in this example the heat-
dissipating bumps 51 are solder bumps, they can be
substituted with gold bumps. Furthermore, although
according to this example the thin film 50 is formed
only on one part (circumference of the liquid supply
port 12) pf the underside 11 of the liquid discharge
substrate 2, it is possible to further enhance the
heat dissipation characteristics by expanding the
area of the thin film 50 or increasing the number of
the heat-dissipating bumps 51.

(Embodiment 3)

Hereunder, a further example of an embodiment
of the recording head of this invention is described.
The basic structure of the recording head of this:
example is the same as that of the recording head of
Embodiment 1. The difference between the recording
head of this embodiment and the recording head of
Embodiment 1 is that the copper foil as a heat
dissipation member is formed on a film-shaped
electric circuit board (hereunder, referred to as

“flexible printed circuit”) on which wiring patterns
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for supplying driving signals or the like to
electrothermal converting elements were formed.
Therefore, after giving a general description of the
structure of the flexible printed circuit comprising
the recording head of this example referring to Fig.
6, the structure of the recording head of this
example will be described referring to Fig. 7 and Fig.
8. The supporting member and the liquid discharge
substrate comprising the recording head of this
example are the same as those in the recording head
of Embodiment 1. Therefore, the supporting member
and the liquid discharge substrate are denoted by the
same symbols in Fig. 7 and Fig. 8 as in Embodiment 1,
and a description of thesé is omitted here.

A flexible printed circuit 62 shown in Fig. 6
comprises a base film 63,‘wiring patterns 61 and
electrode terminals 64 that are formed on the base
film 63, and a copper foil 60 formed on the.underside
of the base film 63. An elongated rectangular hole
65 is formed in the lengthwise direction in the
centre in the width direction of the base film 63,
and the wiring patterns 61 are formed so as to
surround the rectangular hole 65. The electrode
terminals 64 are disposed along the width direction
of the base film 63 on the two external sides in the
lengthwise direction of the rectangular hole 65 to

form rows of electrodes, and each electrode terminal



WO 2006/009265 PCT/JP2005/013523

10

15

20

25

16

is electrically conducting with the corresponding
wiring pattern 61. Further, in the copper foil 60 is
formed an opening 66 that communicates with the
rectangular hole 65 of the base film 63. Further,
the copper foil 60 has an area larger than that of
the liquid discharge substrate 2 as shown in Figs.7
and 8 so that the heat of the liquid discharge
substrate 2 can be dispersed and transferred to the
supporting member 1 for heat dissipation.

Next, the structure of the recording head of
this example will be described referring to Fig. 7
and)Fig. 8. Fig. 7 is a schematic plan view showing
the recording head of this example, and Fig. 8 is a
schematic sectional view along the line 8-8 of Fig. 7.
As shown in these drawings, in the recording head of
this example the ligquid discharge substrate 2 is
mounted on the supporting member 1 through the
flexible printed circuit 62 having the above-
described structure. More specifically, the
underside of the base film 63 of the flexible printed
circuit 62 and an underside 67 of the copper foil 60
are bonded to the top surface 21 of the supporting
member 1 by the bonding agent 40, and the underside
11 of the liquid discharge substrate 2 is bonded to a
top surface 68 of the copper foil 60 that is exposed
from the rectangular hole 65 by the bonding agent 41.

In this connection, each of the .electrode terminals
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64 of the flexible printed circuit 62 are connected
to surface electrodes 69 formed on the top surface 13
of the liguid discharge .substrate 2 through a wire
bonding 70.

It is also possible to form a metallic thin
film on the underside 1i of the liquid discharge
substrate 2 and bond the thin film with the copper
foil 60 through the heat-dissipating bumps. That is,
the bonding structure described Embodiment 2 can also
be employed for the recording head of this example.
Further, when providing electrodes (underside
electrodes) on the underside of the liquid discharge
substrate 2 and bringing the underside electrodes
into conduction with the surface electrodes 69
through electrodes that penetrate the substrate 2
(penetrating electrodes), the aforementioned metallic
thin film éan be utilized as an underside electrode.
For example, it is possible to utilize the
aforementioned metallic thin film as an underside
electrode by connecting the metallic thin film and
the penetrating electrodes through bumps. At that
time, the aforementioned heat-dissipating bumps may
be used as the bumps that bring the metallic thin
film into conduction with the penetrating electrodes,
or bumps for electrical connection may be used that
are provided separately to- the heat—-dissipating bumps.

Furthermore, as shown in Fig. 8, when a cover
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film or the like with a thickness that is thicker
than the copper foil 60 is provided on the underside
(side on which the copper foil 60 is formed) of the
base film 63 of the flexible printed circuit 62, the
bonding agent 41 provided between the underside 67 of
the copper foil 60 and the top surface 21 of the
supporting member 1 becomes thicker. It will be
readily understood that the thicker the bonding agent
41 becomes, the greater the inhibition of heat
conduction from the copper foil 60 to the supporting
member 1. Thus, it is preferable not to provide a
cover film on the underside of the base film 63, or
even if a cover film is provided, preferably the
thickness thereof is one that does not protrude more
to the side of the top surface 21 of the supporting
member 1 than the underside 67 of the copper foil 60.
(Embodiment 4) |

Hereunder, a further embodiment of the
recording head of this invention is described. The
recording head of this example is the same as the
recording head of Embodiment 3 in the respect that a
liquid discharge substrate is mounted on a supporting
member via a flexible printed circuit on which a
copper foil was formed as a heat diésipation member.
The difference between theé recording head of this
example and that of Embodiment 3 is that a plurality

of liquid discharge substrates is mounted on a single
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flexible printed circuit. Thus, after giving a

' general description of the structure of the flexible

printed circuit comprising the recording head of this
example referring to Fig. 9, the structure of the
recofding head of this example will be described
referring to Fig. 10 and Fig. 11. The structure of

each of the liquid discharge substrates is common

~ with that of the liquid discharge substrate 2

comprising the recording head of Embodiment 1.
Therefore, the liquid discharge substrates are
denoted by the same symbols in Fig. 10 and Fig. 11 as
in Embodiment 1, and a description of these is
omitted here.

A flexible printed circuit 80 shown in Fig. 9
comprises a base film 81, wiring patterns (not shown
in the figure) that are formed on both the top and
bottom sides of the base film 81 or on one side
thereof, electrode terminals 82 that are electrically
conducting wifh these wiring patterns, and copper
foils 83a and 83b formed on both the top and bottom
sides of the base film 81. In the base film 81, a
plurality of elongated rectangular holes 84 are
provided in the lengthwise direction in a condition
in which they are juxtaposed in the width direction,
and a plurality of electrode terminals 82 are formed
at the two external sides of each rectangular hole 84

in the lengthwise direction. These electrode
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terminals 82 are disposed along the width direction
of the base film 81 to form rows of electrodes, and
each electrode terminal 82 is electrically conducting
with a wiring pattern that is not shown in the figure.
In the copper foils 83a and 83b provided on both the
top and bottom sides of the base film 81 are formed
openings 85 that communicate with each of the
rectangular holes 84. The copper foils 83a and 83b
penetrate the base film 81 to connect at two or more
locations, and heat conduction is possible from one
side to the other. Further, the copper foil 83b has
an area larger than that of the liquid discharge
substrate 2 as shown in Fig.1l so that the heat of
the liquid discharge substrate 2 can be dispersed and
transferred to the supporting member 1 for heat
dissipation.

Next, the structure of the fecordihg head of "
this example is described referring to Fig. 10 and
Fig. 11. Fig. 10 is a schematic plan view showing
the recording head of this example, and Fig. 11 is an
abbreviated schematic sectional view of a section
along the line 11-11 of Fig. 10. As shown in these
drawings, in the recdrding head of this example a
plurality of the liquid discharge substrates 2 are
mounted on the supporting member 1 through the
flexible printed circuit 80 having the above-

described strpcture, and the liquid supbly port 12 of
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each of the liquid discharge substrates 2
communicates with the liquid supply holes 22 of the
supporting member 1 through ink channels 89. More
specifically, the copper foil 83b provided on the
underside of the base film 81 is bonded to the top
surface 21 or the supporting member 1 by a bonding
agent 86. The copper foil 83a pro%ided on. the top
surface of the base film 81 is bonded to a metallic
thin film 88 that is provided on the underside 11 of
the liquid discharge substrate 2 through heat-
dissipating bumps -87. The ink channels 89 are formed
by the boundary surfaces of the bonding agents 86.
The thin film 88 is the same as the thin film 50
described in Embodiment 2.

In the recording head of this example having
the above structure, the heat of the liquid discharge
substrate 2 is conducted to the copper foil 83a
through the thin film 88 and tﬁe heat-dissipating
bumps 87 and diffused and dissipated, and is also
conducted to the copper foil 83b for diffusion and
dissipation. Further, heat that is conducted to the
copper foil 83b is also conducted to the supporting.
member 1 and dissipated. '
(Embodiment 5)

Next, a recording apparatus (ink jet recording
apparatus) that is capable of mounting the type of

recording head described above is described as the
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fifth embodiment of this invention. Fig. 12 is an

explanatory drawing showing one example of a

recording apparatus that is capable of mounting the
recording head of this invention.

In the recording apparatus shown in Fig. 12, a
recording head H1001 as shown in Embodiments 1 to 4
is positioned and mounted in an exchangeable
condition on a carriage 102, and the carriage 102 is
provided with an electrical connection part (hot '
shown) for transmitting driving signals and the like
to the recording head H1001.

The‘carriage 102 is supported in a guided
condition by guide shafts 103 that are provided in
the main body of the apparatus extending in the main
scanning direction. The carriage 102 is capable of
moving back and forth along the guide shafts 103.
The carriage 102 is driven by a main scanning motor
104 through a driving mechanism comprising a
motorized pulley 105, a driven pulley 106 and a
timing belt 107 and the like, and the position and
movement of the carriage 102 is also controlled
thereby. The carriage 102 is also equipped with a
home position sensor 130. Thus, the apparatus can
know the position when the home position sensor 130
on the carriage 102 has passed the location of a
shield 136.

At the carriage position at which the home
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position sensor 130 detects the shield 136 (home
position) is disposed a cap 137 that seals the face
on which the discharge port of the recording head
H1001 is formed. The cap 137 is used to execute an
ink vacuum recovery operation for the recording head
through an opening within the cap by vacuum means
(not shown). The cap 137 can move by means of a
driving force transmitted thrdugh a gear or the like,
and is capable of covering the face that forms the
discharge port. A cleaning blade 138 is provided in
the vicinity of the cap 137. The apparatus is
configured so that the respective operations of
capping, cleaning and vacuum recovery are performed
with respect to the face that forms the ink discharge

port of the recording head when the carriage 102 has

‘moved to the home position.

A recording medium 108 such as a recording
paper or a plastic thin sheet is supplied from an
auto sheet feeder (hereafter, referred to as “ASF”)
132 by a pickup roller 131 that is driven in a
rotational manner by a sheet feeding motor 135 after
being separated into single sheets. The supplied
recording medium 108 is transported (fed) through a
position (print part) that faces the discharge port
forming face of the recording head H1001 by a
transport roller 109 rotated by the driving force of

an LF motor 124 which is conveyed through a gear. At
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that time, determination as to whether or not the
sheet was supplied and verification of the start
position at the time of sheet feeding is performed
when the recording medium 108 passes a paper end
sensor 133. The paper end sensor 133 is also used
for determining the actual location of the trailing
end of the recording medium 108 and for ultimately
determining the current recording position based on
the actual trailing end.

In this connection, the underside of the
recording medium 8 is supported by a platen (not
shown) so that a flat printing surface is formed at
the print part. In this case, the recording head
H1001 mounted on the carriage 102 is supported so
that the face that forms the discharge port thereof
protrudes downwards from the carriage 102 to be
parallel with the recording medium 108 between the
above—-described pair of transport rollers. |

The recording head H1001 is mounted on the
carriage 102 such that the direction of alignment of
the discharge ports in each of the discharge port
rows is a direction that intersects the above-
described scanning direction of the carriage 102, to
thus execute recording by discharging ink from the
discharge port rows.

According to the ink jet recording head of each

_of the embodiments described in detail in the
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foregoing, since a foil-shaped heat dissipation
member having an area larger than the projected area
oan ligquid discharge substrate with respect to‘a
supporting member is disposed between the supporting
member and the liquid discharge substrate, heat of
the liquid discharge substréte is dissipated with a
high degree of efficiency through the heat
dissipation member and an increase in the substrate

temperature is effectively suppressed.

This application claims priority from Japanese
Patent Application No. 2004-214238 filed July 22,
2004, which is hereby incorporated by reference

herein.
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