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BACKGROUND OF THE INVENTION
5 Field of the Invention
The present invention relates to a method for

ménufacturing an ink jet head, and an ink jet héad
manufactured by such method.
Related Background Art

10 An ink jet head is arranged to discharge.ink from.
"its nozzles as fine droplets for recording characters,
images, and others. It has outstanding advantages as
means for outputting images in high precision, as well
as for printing at high speeds. Particularly, the

5 method that uses pressure exerted by'bubbles (air
bubbles) created by electrothermal transducing elements
(hereinafter referred to as heaters) or fhe like, that
is, the so-called thermallink jet recording method
(disclosed in USP 4,723,129, Japanese Patent

20 Publication Nos. 61-59911 to 59914), is characterized
in that such method enabies_an apparatus to be
manufactured compactly, and that it makes.easier for
the apparatus to record images in high density, among
other advantages.

25 Fig. 14 illustrates a thermal ink jet head’
described above as one example. Fig. 14 is a

perspective view which shows the so-called side shooter
—
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(disclosedgingﬁSP 4,723,129, Japanese Patent 20 Publ i cati on Nos.

61- 59911 to 59914), is characterized in that such nethod enabl es an
apparatus to be manufactured conpactly, and that it makes easier for the
apparatus to record inmages in high density, anong ot her advantages. 25
Fig. 14 illustrates a thermal ink jet head described above as one exanple.
Fig. 14 is a perspective view which shows the so-called side shooter -

-2- type thermal ink jet head. Fig. 15 is a perspective view which shows

"~ the heater board that constitutes the head represent in Fig. 14. The ink

- Jet head ShOW“'é&d@‘%hé%héf;f%ﬁ‘%%%”ﬁé%&y Fig. 15 is a perspective

view which shows the heater board that constitutes the
head represent in Fig. 14.
The ink jet head shown in Fig. 14 is structured by
5 bonding a nozzle plate member 102 having a plurality of
orifices 101 arranged therefor with a substrate 103
together. On the substrate 103, an ink supply inlet
104 is opened as shown in Fig. 15. On the surface of
the substrate 103, which is bonded to the nozzle plate
10 member 102, a plurality of heaters 105 are arranged
corresponding to the positions of the orifices 101.
Also, Fig. 16 is a cross-sectional view taken _
along line 16 - 16 in Fig. 14. As shown in Fig. 16,
there are provided between the substrate 103, and the
15l nozzle plate member 102, a liguid chamber 106
conductively arranged from the ink supply inlet 104 to
the orifice 101 arranged“above the heater 105, and a
nozzle 107. Ink is supplied to the nozzle 107 from the
ink supply inlet 104 through the liquid chamber 106.
20 Then, ink is discharged from the orifice 101 by means
of the pressure exerted by bubbles created on the
 heater 105.
The characteristic structure of the ink jet head
described above is such that the space needed for the
25 liquid chamser and the nozzle is formed by bonding the
substrate 101 and the nozzle plate member 102 together.

This head can be structured by the steps of



b4 2 . . .-
5 bondi ng a nozzle plate nenber 102 having a plurality of orifices 101
arranged therefor with a substrate 103 together.
itk supply i:nlet 104 is opened as shown in Fig. 15. On the surface of the

substrate 103, which is bonded to the nozzlg plate 10 menber 102, a
- plurality of heaters 105 are arranged corresponding to the positions of the
~orifices 101. Also, Fig. 16 is a cross-sectional view taken along line 16 -
16 in Fig. 14. As shown in Fig. 16, there are provi ded between the
substrate 103, and the 15 nozzl e plate nenber 102, a |iquid chanber
conducti vel y ar mamgefhdture tdhowmkirs pbdsy. | hTAtt40U760 t Hereunfere wdth
arranged above the heater 105, and a nozzle 107. Ink is supplied to the

nozzl e 107 fromueference whenetol cthea leser tpthor Helll ghe dmadandéraloe.

Then, ink is discharged fromthe orifice 101 by nmeans of the pressure
exerted by bubbmethaddfiax] menufrcturing an ink jet head described

10

15

20

25

above.

A substrate 103 having the ink supply inlets 104
and heaters 105 provided in advance is prepared (see
Fig. 17A). Then, a photoreactive positive type resist
material 107, éuch as a dry-filmed ODUR (product name -
manufactured by Tokyo Ohka Kabushiki Kaisha), is
laminated thereon (see Fig. 17B). A molding member
109, which provides nozzles and a liguid chamber, is
formed on the substrate 103 by means of photo-
lithographic process (see Fig. 17C). The surface
configuration of this molding member 109 is shown in
Fig. 18. In Fig. 18, the portions designated by
reference marks B and C are those where the nozzles and
the liquid chamber are formed, respectively.

Then, by dissolving the following mixture into a
solvent of xylene/cyclohexane = 8/2 by 50 wt%, a resin
material is obtained; this resin material is spin
coated 6n the substrate 103 and the molding member 109
and hardened by use of light or heat, thus forming a
nozzle plate member 102 (see Fig. 17D):

Nozzle plate material:
Epicoat 1002 (product name - Yuka Shell Epoxy KK)

' 100 parts
Epowrite 3002 (product name - Kyouei Kabushiki Kaisha)

20 parts

On the substrate 103, an

106

20



heat er 105f The characteristic structure of the ink j et head descri bed
above is such that the space needed for the 25 | i qui d chanber and the
nozzl e is farned by bonding the substrate 101 and the nozzle pl ate nenber
102 together. This head can be structured y the steps of - 3-

manuf acture shown in Figs. 17A to 17G Hereunder, with reference thereto,
the description wll be made of a nmethod for manufacturing an ink jet head
- descri bed above. 5 A substrate 103 having the ink supply inlets 104
~and heaters 105 provided in advance is prepared (see Fig. 17A). Then, a
phot or eacti ve pagsgatueet 2p2 (pgboduct name -~ CIBA GEIGY) 3 parts

After this procesé, an oxygen-proof photohardening
plasma material 110 is coated to form a thin film on
the nozzle plate member 102, and then, removed sections

5 111 are formed by photolithographiq process each in the
shape of an orifice in a given position: here, the
position facing each of the heaters (see Fig. 1l7E).
Thus orifices 101 are formed on the nozzie plate member
102 by means of plasma irradiation (see Fig. 17F). The

10 molding material 109 is dissolved and removed through
" the orifices and the ink supply inlets for the
formation of the nozzles 107 and the liquid chamber 106
(see Fig. 17G).
The performance of ink discharge from the ink jet
15 head produced by the method of manufacture described
above depends greatly on the gap between the heater
surface and the orifice formation surface. However,
the structure being such that the nozzle plate member
is formed by coating the resin material, it is easy to
20 control the gap between the heater surface and the
orifice formation surface. This gap exerts a serious
influence on the ink discharge characteristics when
heads are manufactured. The structure thus arranged
also contributes to manufactufing them at lower costs.
25 Further, it is possible to provide small droplets of
_less than 10 pl. Such small droplets are needed

particularly for obtaining images in high precision.



mat eri al fb?, Such as a dry-filmed ODUR (product nanme -

manuf act ured by

Tokyo OChka Kabushi ki Kaisha), is 10 | am nated thereon (see Fig. 17B)
mol di ng menber 109, which provides nozzles and a |iquid chanmber, is forned
on the substrate 103 by nmeans of photo- |ithographic process (see Fig.

17C). The surface configuration of this nmolding menber 109 is shown in 15
Fig. 18. In Fig. 18, the portions designated by reference marks B and C
are those where the nozzles and the |iquid chanber are forned,

respectively. Then, by dissolving the follow ng m xture
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pl at e nenber (see Fig zzl e plate mat eri al :

heaters and orlflces among other features. A method

for manufacturing a nozzle plate member by coating a

5 resin material on a substrate having such molding

member on it is, hereinafter, referred to as a "resin

plate injection molding method".

However, if a nozzle plate member of as extremely

thin as 100 pm or less should be formed by means of the

10 manufacturing process shown in Fig. 3 in view of the

fact that the narrower the gap between the heater

surface and the orifice formation surface, the better

the ink discharge characteristics, the coating

condition of resin material on the nozzle plate member

15 may sometimes become uneven in the wvicinity of the

corners of the extruded molding member on the

substrate.

Now, with reference to Fig. 18 and Fig. 19, the

description will be made of the problems

20 encountered if such unevenness occurs.

to be

Fig. 19 is a

cross-sectional view which shows the head portion when

an extremely thin nozzle plate member is

formed by

means of the resin plate injection molding method.

In other words, a problem arises at

a portion

25 indicated by a reference mark E in Fig. 19, which

corresponds to the portion D in Fig. 18.

The thickness

of the resin material coated on the substrate becomes

A



25 Epiéoat 002 (product nanme - Yuka Shell Epoxy KK) 100 parts Epowite
3002 (product nane - Kyouei Kabushi ki Kaisha) 20 parts -4- |rgacure 261
(produgt nape - Cl BA CEI GY) 3 parts After this process, an

oxygen- proof phot ohardening plasm material 110 is coated to forma thin
filmon the nozzle plate nmenber 102, and then, renoved sections 5 111
are formed by photolithographic process each in the shape of an orifice in
a given position: here, the position facing each of the heaters (see Fig.
17E). Thus orifices 101 are forned on the nozzle plate nenber 102 by neans

of plasma irraqid:h9% H%rddY inl #He Vi¥inity of the extruded corners
of the molding member that produces the liquid chamber
on the substrate. As a fesult, stress is concentrated
on this thinner portion to create a crack 112 on the
5 nozzle plate member. In a serious case, the liquiad
chambér is caused to sink in, resulting in the
unfavorably reduced yield when ink jet heads are
produced.
In order to avoid this drawback, it should be
10 arrénged to make the difference between the film
thickness H of the nozzle and liquid chamber portion,
and the film thickness h of the portions other than
such portion as small as possible: preferably, the
thicknesses H should be approximately equal to the
15 thickness h, that is, the surface of the nozzle plate
member should be made substantially flat. However, it
is difficult to make any improvement in this respect
just by devising some method for coating a resin
material. Here, also, the process becomes comblicated
20 if coating should be repeated several times to obtain a
flat sgrface, which inevitably brings about the
increased costs of ink jet head manufacture. Further,
in order to improve the resin coating condition at the
extruded corners of the molding member with respect to
25 the substrate, it may be conceivable to coat the nozzle
plate member in a sufficient thickness taking the

thickness of such molding member into account. In this



10 nDIaing haterial 109 is dissolved and renmoved through the orifices
and the ink supply inlets for the formation of the nozzles 107 and the

| + qui dx chanper 106 (see Fig. 17G . The performance of ink discharge from
the ink jet 15 head produced by the method of manufacture descri bed
above depends greatly on the gap bet ween t e Theater surface and the orifice
formation surface. However, the structure being such that the nozzle plate
menber is forned by coating the resin material, it is easy to 20 contro
the gap between the heater surface and the orifice formation surface. This

gap exerts a serigus haLLyencechl Lig bt SAIPHARRA i Hedtehs when

heads are nanufac ufe he“§tructure thus a also contributes to

manuf act ur i ng tQﬁPFé&e' BHE' ch@Sbririce foEH{atﬁl% sir flabeP Batidile®s t 0 provi de
smal | droplets o ess than 10 pl. Such small droplets are needed

greater, thus maklng it difficult to design nozzles

that can obtain specific discharge characteristics.

SUMMARY OF THE INVENTION

The present invention is designed in consideration
" of the problems encountered in the conventional

technique described above. It is an object of the

10 invention to provide a method for manufacturing an ink
jet recording head, which is arranged to make it easier
to prevent the thickness of resin film from becoming
thinner in the vicinity of the extruded cornefs of the
molding member with respect to the substrate when the

15 resin plate injection ﬁolding method is adopted for
manufacturing ink jet heads.

In order to achieve the object described above,
the present invention is designed with attentioﬁ given
to the phenomenon observed in the conventional method

20 bf manufaéture that no cracking or the like occurs on
the surféce where nozzles are connected to the liquid
chamber in a density more than a given value, that is,
a portion indicated by a reference mark F in Fig. i9;
for example, and that the nozzle plate member is formed

25 substantially flat on the F portion when ink jet heads
are manufactured accordingly.

In other words, therefore, a method for



particularﬁy f or obtai ning i mages in high precision. -5- Moreover, since
the orifices are forned by neans of photolithographic process, it is easy
to posistion,the heaters and orifices, anong other features. A nethod for
manuf acturi ng a nozzl e plate nenber by cqgténg ab resin material on a
substrate having such nolding nmenber on it Ts, hereinafter, referred to as
a "resin plate injection nolding nethod". However, if a nozzle plate nenber
of as extrenely thin as 100 pmor |ess should be fornmed by neans of the 10
manuf acturing process shown in Fig. 3 in view of the fact that the narrower

L htet g?p bet weennbharhezueinglehagekanét Mead if GRJFdaidOwses faee, the
) present invention is structured such as to comprise a

first step of arranging on a substrate a passage
molding material to form ink paths conductively

5 connected to discharge ports for discharging ink; a
second step of arranging on the substrate an edge
portion molding material in the vicinity of the passage
molding material; a third step of arranging on the
substrate a wall formation material to cover the

10 passage molding material and the edge portion molding
material; and a fourth step of forming the paths with
the wall formation material by removing the passage
molding material from the substrate.

In this respect, it may be possible to adopt a

15 method characterized in that means is arranged for
relaxing the inclination of the surface of the resin -
material in the vicinity of the edge portions of the
molding member when the aforesaid resin materiai is
superposed.

20 Or it may be possible to adopt a method
characterized in that there is provided a peripheral
member molding material configured to extrude from the
liquid chamber molding material at least in a part
other than the circumferential portion of the liquid

25 chamber molding material where the nozzle member
molding material is connected. |

Or it may be possible to adopt a method



the ink di'schatge characteristics, the coating condition of resin material
on the nozzle plate nenber 15 may soneti nmes- becone uneven in the
vicinity of,6 the corners of the extruded nolding nmenber on the substrate.
Now, with reference to Fig. 18 and Fig. 194 the description will be nade of
the problens to be 20 encountered if such unevenness occurs. Fig. 19 is
a cross-sectional view which shows the head portion when an extrenely thin
nozzl e plate nenber is forned by neans of the resin plate injection nolding
met hod. In other words, a problemarises at a portion 25 i ndicated by a

reference mark dndrhdtdridda Wi €ha€OahessoDdsed omémbepoisi ppobitdedFig. 18.
The thickness of the resin material coated on the substrate becones
: a location having a given gap with or in contact with
at least a part other than the circumferential portion
of the liquid chamber molding material where the nozzle
5 member molding material is connected.
Also, in either one of the methods of manufacture
described above, the term "to superpose material" means
a coating step in the method.
Further, in order to achieve the object of the
10 present invention, an ink jet head manufactured by the
method described above comprises a substrate ﬂavihg
energy generating elemeﬁts arranged thereon to generate
energy to be utilized for discharging ink from the
discharge ports, and a wall formation material
15 connected to this board having recesses arranged to
form the walls of the ink paths conductively connected
with the discharge ports, wherein edge recesses
different from the aforesaid recesses are furthéf
arrénged for the wall formation material in the
20 vicinity of the edge portions of the paths in the area
for them to be cohnected with the aforesaid substrate.
In accordance with the present invention, a resin
material is coated after having arranged on the
substrate provided with pressure means on it a molding
25 member comprising a liquid chamber molding material to
forﬁ a common liquid chamber and a nozile member

molding material to form nozzles, and a peripheral



- 6- Iocalfy thinner in the vicinity of the extruded corners of the nolding
menber that produces the liquid chanber on the substrate. As a result,
stress,is concentrated on this thinner portion to create a crack 112 on the

5 nozzle plate nenber. In a serious cggp,.the liquid chanber is caused
to sink in, resulting in the unfavorably reduced yield when ink jet heads
are produced. In order to avoid this drawback, it should be 10 arranged

to make the difference between the filmthickness H of the nozzle and
i quid chanmber portion, and the filmthickness h of the portions other than
such portion agenbld 3RS Mt ridElcodl yurddetd hettngds eSrdinstival d be

approxi mately equal to the 15 thickness h, that is, the surface of the
nozzle plate side portion where the aforesaid nozzle member molding
material is not connected with the circumference of the
liquid chamber molding member. As a result, the film
5 thickness of the resin material that covers the

extruded corners of the molding mémber is not caused to
become thinner with respect to the substrate. As a
result, when the resin material is hardened and the
molding member is removed, any portion whose thickness

10 is locally thinned is not created_on the nozzle plate
member. Any cracking is not caused to occur on the
nozzle plate member, either, thus improving the yield
of ink jet heads when manufactured. Also, it may be
possible to coat the resin material after an isolated

15 member is arranged, instead of the aforesaid peripheral
member molding material, in a position having a given
gap with or in contact with the side portion where. the
nozzle member molding material is arranged on tﬂe
circumference of the liquid chamber molding material.

20 In this éase, too, the same effect is obtainable as in
the arrangement described above.

Other objectives and advantages besides those
discussed above will be apparent to those skilled in
the art from the description of a preferred embodiment

25 of the invention which follows. In the description,
reference is made to accompanying drawings, which form

a part hereof, and which illustrate an example of the



menber shoul d be made substantially flat. However, it is difficult to nmake
any inprovenent in this respect just by devising sonme nethod for coating a
resin paterjal. Here, also, the process becones conplicated 20 i f
coating should be repeated several tinmes_tg,obtain a flat surface, which

i nevitably brings about the increased costS of ink jet head nmanufacture.
Further, in order to inprove the resin coating condition at the extruded
corners of the nolding nenber with respect to 25 the substrate, it may
be conceivable to coat the nozzle plate nenber in a sufficient thickness

taking the thi ckReantebnsucBudhl dxaapTRbMowever ,aGeoutit dihdulitive of/-
‘case, however, the resultant gap between the heater

the various embodiments of the invention, and therefore
reference is made to the claims which follow the

description for determining the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing the configufation of
the molding member which is characteristic of the
method for manufacturing an ink jet héad in accordance

10 with a first embodiment of the present invention.

Figs. 2A to 2C are views which illustrate the
configuration of the liquid chamber obtainable by means
of the method of manufacture in accordance with the
first embodiment of the present invention.

15 Fig. 3 is a plan view parfially showing the
circumferential configuration of a molding membe: which
is characteristic of the method for manufacturing an
ink jet head in accordance with a second embodiment of
the present invention;

20 Fig. 4 is a plan view showing the configuration of
a molding member which is characteristic of the method
for manufacturing an ink jet head in accordance with a
third embodiment of the present invention.

Fig. 5 is a plan view showing the configuration of

25 a molding member which is characteristic of the method
for manufacturing an ink jet head in accordance with a

fourth embodiment of the present invention.



surface and the orifice formation surface becones greater, thus nmaking it
difficult to design nozzles that can obtain specific discharge
characteristics. 5 SUWARY OF THE | NVENTI ON The present invention is

desi gned in consideration of the problens ggcountered in the conventional
techni que descri bed above. It is an object of the 10 I nvention to
provide a nethod for manufacturing an ink jet recording head, which is
arranged to nake it easier to prevent the thickness of resin filmfrom
becomi ng thinner in the vicinity of the extruded corners of the nolding
nmenber with respect FQ?éheﬁﬁuﬁétBﬁtﬁréheﬁehEEwﬁich ingsistrdta ecHenj ection

nol ding nmethod i s adopted for manufacturing ink jet heads. In order to
achi eve the objggépdesar abmethbavEort hanmfestuiringy amt iimk ijetddsagheit wi t h
attention given
accordance with a fifth embodiment of the present
invention.

5 Fig. 7 is a plan view showing the state of
arrangément with respect to the molding member that
becomes nozzle and liquid chamber, and an isolated
member.

Figs. 8A to 8F are views illustrating the steps in

10 a method for manufacturing an ink jet head in
accordancé with a sixth embodimenf of the present
invention.

Figs. 9A to 9E are views illustrating the steps in
a method for manufécturing an ink jet head in

15 accordance with a seventh embodiment of the present
invention.
- Fig. 10 is a plan view which shows another example
of the isolated member.
Fig. 11 is a plan view which shows still another
20 example of the isolated member.

Fig. 12 is a plan view showing the configuration
of a molding member which is characteristic of the
method for manufacturing an ink jet head in accordance
with an eighth embodiment of thé present invention.

25 Figs. 13A and 13B are views illustrating the
relationship of the'protectional positions of the

nozzle and orifice to the substrate, the nozzle and



to the phenonehon observed in the conventional nethod 20

that no cracking or the |like occurs on the surface where nozzles are
connected to the liquid chanber in a density nore than a given val ue,
is, a portion indicated by a reference mark83Fin Fig. 19, for exanple,
that the nozzle plate nenber is fornmed 25 substantially flat on the F

portion when ink jet heads are nmanufactured accordingly.
therefore, a nethod for

of manuf acture

t hat
and

I n ot her words,
-8- manufacturing an ink jet head in accordance

with the present invention is structured such as to_conprise a first step

of arrangi ng oPBiEifRheing SHuckyeedoPyi Bhenieerial YebleoFRFRk pat hs

conductively

10

15

20

25

essentially surround the circumference of heater in the

three directions.

Fig. 14 is a perspective view which shows a
thermal ink jet head of the so-called side shooter
type.

Fig. 15 is a perspective view which shows the
heater board constituting the head represented in Fig.
14.

Fig. 16 is a cross-sectional view of the ink jet

. head, taken along line 16 - 16 in Fig. 14.

Figs. 17A to 17G are views illustfating the
conventional method for manufacturing an ink jet head.

Fig. 18_is a view showing the plane configuration
of a molding member used for the conventional method
for manufacturing an ink jet head.

Fig. 19 is a partially cross-sectional view of a
head when an extremely thin nozzle plate member is
formed therefor by means of the resin blate injection

molding method.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, with reference to the accompanying
drawings, the description will be made of the
embodiments in accordance with the present invention.

(First Embodiment)

Fig. 1 is a plan view showing the configuration of

a molding member which is characteristic of the method



5 connected to di scharge ports for discharging ink; a second step of _
arrangi ng on the substrate an edge portion nolding material in the vicinity
of the,passage nolding naterial; a third step of arranging on the substrate
a wall fornmation material to cover the 10 ,, passage nolding material and

t he edge portion nolding material; and a fourth step of form ng the paths
with the wall formation material by renoving the passage nol ding materi al
fromthe substrate. In this respect, it may be possible to adopt a 15

met hod characterized in that nmeans is arranged for relaxing the inclination

of the surface fir tlghufstturBd@ 4r| 1hR §8€ MESANLAYaBEorBANBAIRiRAr ki ONS
of the nol ding nenber when the aforesaid resin material is superposed. 20

O it may be patisdt eeniboditingait cofethedpeésenet envéadion.that there is
provi ded a peri pheral
The present embodiment is such that when the
nozzles and liquid chamber are formed for an ink jet
5 head by means of the aforesaid resin plate injection
molding method, a plurality of extrusions, which are
analogous to the nozzles, aré arranged on the
circumference of the molding member at given intervals
on the substrate.
10 :In other words, as shown in Fig. i, a dry-filmed
photoreactive positive type resist material, such as
ODUR (product name - manufactured by Tokyo Ohka
Kabushiki Kaisha), is laminated on a substrate 2 having
the ink supply inlet (not shown) and heatersll prepared
15 in advance as in the conventional technique. Then, by
means of photolithographic process, a molding member is
formed on the substrate 2. This molding member
comprises nozzle member molding material 4 to cover
each of the heaters 1 on the substrate 2 in order to
20 from nozzles in the portion at B, in Fig. 1; a liquid
chamber molding material 3 connected with the end of
each nozzle member molding material 4 to from a liquid
chamber; and peripheral formation members 5 each
extruded from the circumference of the liquid chamber
25 molding material in the portion other than those where
each one end of the nozzle member molding material 4 is

connected. Thereafter, the processing steps are the



menber nnfdin@ material configured to extrude fromthe |iquid chanber

nol ding material at least in a part other than the circunferential portion
of the.liquid 25 . chanber nolding nmaterial where the nozzle nenber

mol ding material is connected. O it may_be.possible to adopt a nethod 9
characterized in that an isolated nenber iS provided in a | ocation having a
given gap with or in contact with at |east a part other than the
circunferential portion of the liquid chanber nolding material where the
nozzle 5 menber nolding material is connected. Also, in either one of

the nethods of gmpufastimssdeshbiRednaboys. ihp t8rmvGlo shaeekese,
materi al " nmeans _
the description thereof will be omitted.

In accordance with the present embodiment, the

distance equivalent to the thickness of the nozzle

5 plate member H shown in Fig. 19, is defined as 0.025
(mm); the thickness t of the molding member = 0.015
(mm); the distance L from the coﬂnecting portioh of the
nozzle and the liquid chamber is equal to 0.12 (mm):;
the nozzle pitch = 0.0635 (mm); and the nozzle width =

10 0.045 (mm). Also, one peripheral member molding
material 611 is arranged by a distance Ld from its
connecting portion with the liquid chamber to the
leading end of the member, which is 0.1 (mm) and the
width Wd of 0.03 (mm) at an interval of pitch Pd of

15 0.127 (mm).

Now, an ink jet head is manufactured by means of
the resin plate injection molding method using the
molding member configured as shown in Fig. 1, with the
result that the iiquid chamber and nozzles are obtained

20 in the configuration, which is substantially the same
as the molding member shown in Fig. 1. Also, for the
ink jet head of the present embodiment, its nozzle
plate memper corresponding to the E portion in Fig. 19,
for example, is not made loéally thinner in the

25 Vicinity of the extruded corners of the molding member
with respect to the substrate. Therefore, it is also

possible to eliminate most of the defects, such as



a coating'step’in the nethod. Further, in order to achieve the object of
the 10 present invention, an ink jet head manufactured by the nethod
descri bed apove conprises a substrate having energy generating el enents
arranged thereon to generate energy to be ilized for discharging ink from
t he discharge ports, and a wall formation terial 15 connected to this
board having recesses arranged to formthe walls of the_ink paths
conductively connected with the di scharge ports, wherein edge recesses
different fromthe aforesaid recesses are further arranged for the wall

formation materg cid‘.‘n%t‘e #] thi¥l E%Ebb&t?f ashg %ﬁ%a&%@i%“%a%{;gehlenpat hs

in the area for themto be cpnnectg W th thg aforesaid ;ubstra
accordance W t hefecBheeRBiohBYeRhkOfetahe@dl A sTRrddudled InCthetSald eF

havi ng arranged on the substrate provided with pressure neans on it a
ol di ng conditions as described above, but without using the
peripheral member molding material 5. The result is
5 that cracking is caused on the nozzle plate member when
an ultrasonic cleaning is executed in the dissolution
step of the molding.member.
As described above, in accordance with the present
embodiment, each peripheral member molding material 5
10 is arranged to protrude at given intervals from the
‘circumference of the liquid formation member 3 in the
portion other than fhose where this member is connected
with the nozzle member molding material 4. In this
way, it is possible to solve the problem, such as the
15 creétion of cracks and others, conventionally
encountered in the manufacture of ink jet heads by
means of the resin plate injection molding method.
In accordance with the embodiment described above,
the peripheral member molding material 5 is in the
20 extruded form, which is analogous to the nozzle member
molding material, but if, for example, the thickness t
of the molding member is 0.05 (mm) or less, and the
thickness of the nozzle plate member is 0.2 x t to 2.0
X t on the circumference of the orifice, it should be
25 arranged to obtain a peripheral member molding material
by means of patterning process with a resist material

applied to the molding member so that the peripheral



25 menber conprising a liquid chamber nolding material to forma common
and a nozzle nenber nolding material to formnozzles, and a
- 10 - menber nolding material configured to extrude fromthe
side portion where the aforesaid nozzle nepper nolding material is not
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the circunference of the Tiqgdid chanber nol di ng nmenber.
Il m5 t hi ckness of the.resin material that covers the
rs of the nolding nenber is not caused to becone thinner
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substrate. As a result, when the resin material is hardened
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distance Ld from the connecting portion of the liquid

chamber to the leading. end, which is 0.01 (mm) or more,
the ratio between the width Wd and the thickness t
being 4.0 or less, and the ratio between the width Wd
and the arrangement interval of each of the peripheral
member molding material.being approximately 0.01 to
0.95. _

Figs. 2A to 2C are views illustrating the
configuration of a liquid chamber obtained by the
method of manufacture in accordance with the first
embodiment of the present invention. |

As shown in Fig. 2A, when the molding member
having the peripheral member moldihg material 5 is used
in the configuration described above, it is possible to
obtain a liquid chamber as shown in Fig. 2B after the
completion of the processing if such processing_is
desirably carried out. In some casés, however, the
molding member residing in the leading end portion of
the peripheral member molding material is not removed
complete;y when the molding member is dissolved and
removed. As a result, the circumference of the liquid
chamber 6 is not in the extruded shape as shown in Fig.
2C. Nevertheless, this situation may be considered as
one of thé execution modes of the present invention.

In this case, it is conceivable that fhe molding

material can be easily removed by providing an aperture



menber . Aﬁy'crhcking I's not caused to occur on the nozzle plate nmenber,
either, thus inproving the yield of ink jet heads when manufactured. Al so,
it may.be possible to coat the resin material after an isolated 15

menber is arranged, instead of the aforesa&%lperipheral menber nol di ng
material, in a position having a given gap Wi th or in contact with the side
portion where the nozzle nenber nolding material is arranged on the
circunference of the liquid chanmber nolding material. 20 In this case,
too, the sane effect is obtainable as in the arrangenent descri bed above.

Qher obj ect i veg andyadyanlades Besl demuei0Ssmillaasitassd ke wid | be -

apparent to those ski din the art fromthe description of a preferred
embodi ment 25 he0fi pheal NHERbE MM aaR Htal 5] t BRESSAHEPL T ON,

reference is made t0 acconpanyi ng draw ngs, which forma part hereof, and
which illustrat gpagtaxanehéudt beeconductively connected with the
peripheral member molding material 5.

5 Also, in accordance with the present embodiment,
the peripheral member molding materiél is arranged only
in one location shown in Fig. 1. The present invention
is not necessarily limited to this arrangement, but it
may be possible to arrange this material on a part of

10 the location where no particular draﬁback takes place
when this material becomes a part of an ink jet head or
on the entire part thereof on the circumference of the
liquid chamber molding material other than the
locations where such material is connected with the

15 nozzle member molding material.

Moreover, there is no need for each peripheral
member molding material to be arranged at equal
inte;vals if only the material is provided within a
range that can demonstrate a specific effect.

20 ({Second Embodiment)

Fig. 3 is a plan view partly showing the
circumferential configuration of a molding member,
which represents the characteristic part of the method
fo: manufacturing an ink jet head in accordance a

25 second embodiment of the present invention.

The molding member used for the present embodiment

is configured with plural kinds of peripheral member



- 11 - invention. Such exanple, however, is not exhaustive of the various
enbodi nents of the invention, and therefore reference is made to the cl ai ns
whi ch foll ow t he description for deternmining the scope of the invention. 5
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is_a plan view showi ng the
configuration of the nolding nmenber which }2 tharacteristic of the nethod
for manufacturing an ink jet head in accordance 10 wth a first

enbodi ment of the present invention. Figs. 2A to 2C are views which
illustrate the configuration of the |iquid chanber obtainable by neans of

the method of nanaclure dn; #e5058anss Wahl tHE 1ike, which are

connected with one and the same liquid chamber molding
material 3 as shown in Fig. 3. With a molding
configuration such as this, it is possible to obtain

5 the same effect as the first embodiment.
(Third Embodiment)

Fig. 4 is a plan view showing the configurétion of
a molding member, which is characteristic of the method
for manufacturing an ink jet head in accordance with a

10 third embodiment of the present invention.

The present embodiment is an example in which the
method of manufacture of the present invention is
adopted when an ink jet head is manufactured with the
formation of nozzles by arranging in the liquid chamber

15 the nozzle separation wall members isolated from the
circumference of the liquid chamber.

In other words, as shown in Fig. 4, a dry-f;lmed
photoreactive positive type resist material, such as
ODUR (product name - manufactured by Tokyo Ohka

20 Kabushiki Kaisha), is laminated on the substrate 12 on
which heaters 11 and ink supply inlets 16 are provided
in advance as in the conventional technigue. Then, by
means of photolithographic process, a molding member is
formed on the substrate 12, which comprises a nozzle

25 member molding material 14 to cover each of the heaters
11 on the substrate 12 in order to form nozzles; a

liquid chamber molding material 13 connected with both



first embodi nent of the present invention. 15 Fig. 3is a plan view
partially showing the circunferential configuration of a nolding nenber

whi ch is characteristic of the nethod for manufacturing an ink jet head in
accordance with a second enbodi nent of th resent invention. 20

Fig. 4 is a plan view show ng the configur i'on of a nolding nenber which
I's characteristic of the nmethod for manufacturing an ink jet head in
accordance with a third enbodi mrent of the present invention. Fig. 5is a
plan view showi ng the configuration of 25 a nol di ng nmenber which is

characteristic qu% e {%&9%}. %h%éf%%éxﬂﬂeﬁ%bﬂ&m&tmQ@é‘E‘:L!aﬂs 14

accor dance witH enbodi e present invention
in order to form the liquid chamber of an ink jet head

where the nozzle separation wall members are arranged
isolatedly from the circumference of the liquid

5 chamber; and peripheral member molding materials 15
each extruded from the circumference of the 1iquia
chamber molding material 13 at specific intervals.
Thereafter, the processing steps are the same as those
represented in Figs. 17D to 17G. The description

10 thereof will be omitted.

With the substrate having the molding member
thereon, which is obtainable as described above, the
nozzle plate member is not made thinner in the vicinity
of the extruded corners of the molding member as in the

15 first embodiment. Therefore, it is possible to
eliminate most of the defects, such as cracking.
(Fourth Embodiment)

Fig. 5 is a plan view showing the configuration of

a molding member, which is characteristic of the method
20 for manufacturing an ink jet head in accordance with a
fifth embodiment of the present invention.

In other words, as shown in Fig. 5, the molding
member used for the present embodiment comprises a
nozzle member molding material 24 to cover each 6f the

25 heaters 21 on the substrate 22 in order to form
nozzles; a liquid chamber molding material 23 to form a

liguid chamber; peripheral member molding materials 25



- 12 - Fibs. 6A to 6F are views which illustrate the steps in a nethod for
manuf acturing an ink jet head in accordance with a fifth enbodi ment of the

present invention. 5 Fig. 7 is a plan view show ng the state of
arrangenment with respect to the nol ding nmegher that becones nozzle and

i quid chanber, and an isolated nenber. Figs. '8A to 8F are views
illustrating the steps in 10  a nmethod for manufacturing an ink jet head
i n accordance with a sixth enbodi nent of the present invention. Figs. 9A to
OE are views illustrating the steps in a nethod for manufacturing an ink

jet head in 15 o, AcEQidRARE Wbl RraCVRHREIMIE Yz Und N REGECN!

I nventi on.
chamber molding material 23 at specific intervals in a

portion other than those where one end of each of the
nozzle member molding materials 24 is connected
5 therewith; a'molding material pattern 26 arranged on
the substrate 22 in a portion away by a given distance
from the peripheral member molding material 25 of the
liquid chamber molding material 23.
In accordance with the present embodiment, it is
10 possible to eliminate cracking and other defects as in
the first embodiment. |

Now, héreunder, several methods of manufacture
will be described, which are arranged as the present
embodiment to be able to prevent the nozzle member from

15 becoming thinner in the vicinity of the extruded
corners of the molding member with respect to the
substrate by providing a mo;ding material pattern
(hereinafter referred to as an isolated member) for the
substrate in a portion away by a given distance from

20 the circumfgrence of the molding member.

(Fifth Embodiment)

Figs. 6A to 6F are views illustrating each of the
processing steps of the method for manufacturing an ink
jet head in accordance with a fifth embodiment of the

25 present invention.

In accordance with the present embodiment, when

the liquid chamber is formed for an ink jet head by



Fig. 10 is a pl an vi ew whi ch shows another exanple of the isolated nenber.
Fig. 11 is a plan view which shows still another 20 exanpl e of the

i sol ated menber. Fig. 12 is a plan view showi ng the configuration of a
nmol di ng menber which is characteristic of the nmethod for manufacturing an
Ink jet head in accordance with an eightit &fodi ment of the pr esent

I nvention. 25 Figs. 13A and 13B are views illustrating the
rel ati onship of the protectional positions of the nozzle and orifice to the
substrate, the nozzle and - 13 - orifice being structured by the nozzle

wall's which essghtlal loe Sl QU 1 ld GHTSLENGE i1 5 Hhethod "hown
in Figs. 17A to 17G, an isolated member is provided by
use of a resin material applied to forming the nozzle
plate member in a position away by a given distance
5 from the nozzle member molding material or liquid
chamber molding material.

In other words, a photoreactive positive fype
resist material is laminated on the substrate 32 on
which the heaters and ink supply inlets are formed in

10 advance, and by means of photolithographic process, the
molding member 36 is formed for the provision of
nozzles and a liquid chamber (see Fig. 6A).

Further, on the substrate 32 and the molding
member 36, a first coating of a resin material 37 is

15 conducted for the formation of the nozzle plate member
(see Fig. 6B). Here, it is desirable to make the
thickness hy; of the resin material 37 obtained by the
first coating on the substrate substantially the same
as that of the molding member 36. The resin material

20 37 can be selectively hardened by means of light. For
the present embodiment, an isolated member 35 is formed
by means of resin patterning in a locationlapart from
the side face of the molding member 36 by a given
distance L, (see Fig. 6C).

25 Here, Fig. 7 is a plan view which shows.thé
arrangement of the molding member becoming the nozzles

and the liquid chamber, as well as the isolated member.



three directions. Fig. 14 is a perspective view which shows a 5 t her mal
ink jet head of the so-called side shooter type. Fig. 15 is a perspective
vi ew whi ch ishows the heater board constituting the head represented in Fig.
14. 10 Fig. 16 is a cross-sectional view of the ink jet head, taken
along line 16 - 16 in Fig. 14. Figs. 17At%317G are views illustrating the
.conventional nethod for manufacturing an ink jet head. Fig. 18 is a view
showi ng the plane configuration 15 of a nolding nmenber used for the
conventional nethod for manufacturing an ink jet head. Fig. 19 is a

AR e e A L T e L
a nozzle member molding material 34 that covers each of
the heaters 31 on the substrate 32 for the formation of
nozzles, and a liquid chamber molding material 33 to

5 form the liquid chamber, and also, a straight lined
isolated member 35 is arranged in a position apart by a
given distance from one side face of the liquid chamber
molding material 33, this side being opposite to the
portion where the nozzle member molding material is

10 connected therewith.

Then, on the substrate 32, the molding member, and
the isolated member 35, a second coating is conducted
by use of a photo- or thermo-hardening resin material,
which is the same as the material of the isolated

15 member 35. This resin material is hardened by means of
light or heat on the entire surface of the substrate,
thus forming the nozzle plate member 38 (see Fig. 6D).

Thereafter, a photohardening type oxygen proof
plasma material 39 is coated to make a thin film on the

20 nozzle plate member 38, and by means of photo-
lithographic process, removed sections 40 are formed in
specific positioﬁs: here, the positions are such as to
face each of the heaters (see Fig. 6E). Then, by means
of-the plasma irradiation, orifices 41 are formed on

25 the nozzle plate member 38. The molding member 36 is
dissolved and removed to form the nozzles and the

liquid chamber (see Fig. 6F).



20 nmol di ng et hod. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Hereinafter, with reference to the acconpanyi ng drawi ngs, the description
wi'l | be made of the 25 enbodi ments in accordance with the present
invention. (First Enbodinment) Fig. 1 is a plan view show ng the
configuration of a nolding nenber which rs2éharacteristic of the method

- 14 - for manufacturing an ink jet head in accordance with a first

enbodi ment of the present invention. The present enbodi ment is such that

when the nozzles and |iquid chamber are forned for an ink jet 5 head by
means of the aforesaid r. ig“rgg%L%tL“%%%tb&%tance L, between the one

side face of the molding member 36 énd the isolated
member 35 shown in Fig. 6E can be appropriately
selected depending on the film thickness Hy; of the
5 nozzle plate member 38 on the molding member 36 so as

to arrange the surface of the nozzle plate member 38 to
be substantially horizoqtal with respect to the
substrate 601. Here in accordance with the present
embodiment, given H, < 0.1 (mm), for example, such

10 distance is approximately L, < 20 x Hg.

In accordance with the present embodiment, the
isolated member 35 acts like a bank so as to prevent
the resin material, which becomes the nozzle plate
member, from flowing out on the circumference of the

15 molding member 36. Therefore, the thickness of the
resin material is not made locally thinner in the
vicinity of the extruded corners of the molding member
with respect to the substrate. In this way, it is
possible to prevent the occurrence of the cracking and

20 other defects. |

Also, sipce the isolated member 35 and the nozzle
plate'member 38 are formed by one and the same
material, the close adhesiveness of these members is
excellent, and also, this arrangement makes it easier

25 to carry out process controls at the time of
manufacture.

(Sixth Embodiment)



mol di ng method, a plurality of extrusions, which are anal ogous to the

nozzl es, are arranged on the circunference of the nolding nmenber at given
intervals on the substrate. 10 In other words, as shown in Fig. 1
a dry-filmed photoreactive positive type resist material, such as ODUR
(product name - manufactured by Tokyo Ohk&%Kabushi ki Kai sha), is |am nated
on a substrate 2 having the ink supply inlet (not shown) and heaters 1
prepared 15 i n advance as in the conventional technique. Then, by neans
of photolithographic process, a nolding nenber is fornmed on the substrate
2. This nol di ng nenber co | ses_nozzl e nenber | di ng, materi cover
each of the heatersEPQﬁT{gheﬁﬁﬂﬁﬁrQE% Ql?ﬂso+ﬁé?5¢5a $ng e??@n?% %gﬁes in

th t t Fig. 1; I d cha | di
connect ed wi ¢ h RRSERARE SERAP 55 S HERERD vEPEI NG HAREPRATd F8 #Pkm a
l'iquid

jet head in accordance with a sixth embodiment of the
preéent invention.

5 As shown in Figs. 8A to 8F, the present embodiment
is a method of manufacture in which an isolated member
54 is arranged apart by a given distance from one side
face of a molding member 52 as in the fifth embodiment .
(see Fig. 7). However, this isolated member 54 is

10 formed by a material 55 different from the resist
material of the molding member 52 and the material of
the nozzle plate member 55. This is only the
difference between the methods of.the fifth embodiment
and present one.

15 As the material 53 of the isolated member 54, it
is conceivable to use the photoreactive negative type
resist, ORDYL SY300 (product name - manufactured by
. Tokyo Ohka Kabushiki Kaisha).

If the molding member 52 is formed by a positive

20 type resist, it is preferable to shield the molding
member 52 in order to avoid any photoreaction of the
molding member 52 when the isolated membér 54 is being
patterned.

Also, for the material of the molding member 52 to

25 be used for the present embodiment, it is necessary to
select the one which is not dissolved by use of the

development agent applied to the material 53 when the



chanber; énd péripheral formati on nmenmbers 5 each extruded fromthe

circunference of the liquid chanber 25 nol ding material in the portion
ot*her t-han those where each one end of the nozzle nenber nolding naterial 4
is connected. Thereafter, the processing steps are the - 15 - same as

those shown in Figs. 17D to 17G Therefore26t e description thereof will be
omtted. In accordance with the present enbodi nent, the di stance equi val ent
to the thickness of the nozzle 5 pl ate nmenber H shown in Fig. 19, is
defined as 0.025 (mm; the thickness t of the nolding nenber 0.015 (M ;

the distance L fromthe ¢ nnectln portion of the nozzle and the l'iquid
chanber is equaMatgrda ngnﬁf beihg patterned.

Further, in accordance with the present
embodiment, the isolated member 54 remains in the
nozzle plate member 55 after the formation of the

5 nozzle plate member 55 is completed. Therefore, it is
desirable to select a material for the isolated member,
the chemical and mechanical properties of which are
close to those of the material used for the nozzle
plate member.

10 (Seventh Embodiment)

Figs. 9A to 9E are views illustrating each of the
processing steps of the method for manufacturing an ink
jet head in accordance with a ninth embodiment of the
present invention.

15 As shown in Figs. 9A to 9E, the present embodiment
is also the method of manufacture in which an isolated
member 64 is arranged apart by a given distance.from
one side face of a molding member 64 as in the fifth
embodiment and sixth embodiment (see Fig.-fi. However,

20 - what differs from the fifth and sixth embodiments is
that the isolated member 63 is formed by the same
resist material as that of the molding member 63.

In other words, the resist material 62 is
laminated on the substrate 61 on which heaters and ink

25 supply inlets (not shown) are arranged in advaﬁée (see
Fig. 9A). Then, by means of photolithographic process,

there are formed the molding member 63 to produce



the nozzle pifch = 0.0635 (mM; and the nozzle wdth = 10 0.04% (mm.
Al so, one peripheral nmenber nolding material 611 is arranged by a distance
Ld fromits connecting portion with the liquid chanber to the | eading end
of the menmber, which is 0.1 (mm and the width Wi of 0.03 (mr at an
interval of pitch Pd of 15 0.127 (mm= 2Bw an ink jet head is
manuf actured by nmeans of the resin plate injection nolding nmethod using the
nol di ng nmenber configured as shown in Fig. 1, with the result that the
l'iquid chamber and nozzles are obtained 20 in the configuration, which
the ik | o hediPAALanet & oGP RERFE | 200 H05 1oRt abea arpbes” "
Ehi tner i 1 he o SErapdahitgAnt "Rt ohEe Lmeberal iPaBer BRcB FobtyeRorue)
distance (see Fig. 9B).
Subsequently, a photosetting or thermosetting
5 resin is coated on the substrate 61, the molding member
63 and the isolated member 64 to form a nozzle plate
member 65 (see Fig. 9C).
Thereafter, a photohardening type oxygen proof
plasma material 66 is coated to make a thin film on the
10 nozzle plate member 102, and then, by means of photo-
lithographic process, removal sections 67 are formed iﬁ
specific positions in the shape of orifice: here, the
positions are arranged to face the respective heaters
(see Fig. 9D). By the irradiation of plasma, orifices
15 are formed on the nozzle plate member 65. The molding
member 63 is dissolved and removed, thus forming the
nozzles and liquid chamber (see Fig. 9E).
However, if a material that may generate gas by
reaction caused by means of light or the like, such as
20 ODUR (product name - manufactured by Tokyo Ohka
Kabushiki Kaisha), is used as a resist material 62 for
the method of manufacture described above, it is also
.conceivable to arrange a remdval section 67 on the
oxygen proof plasma material 66 formed on the nozzle
25 plate member 65, at the same time, forming a removal

section 68 for the formation of a hole to remove the

gas to be generated when the isolated member 64 is



, with respéct td the substrate. Therefore, it is also possible to elininate
- nmost of the defects, such as - 16 - cracking. In this respect, as a
conparati ve sanple, the conventional ink jet head is produced in the sane
conditions as described above, but w thout using the peripheral nenber
mol ding material 5. The result is 5 t haB8cracking i s caused on the
nozzl e plate menber when an ultrasonic cleaning is executed in the
di ssolution step of the nolding nenber. As described above, in accordance
with the present enbodi nent, each peripheral nmenber nolding material 5 10

Is arranged to protrude at given intervals fromthe cir er e of the
i qui d fgrnatiogaﬁgﬁggé gyi%epﬁg of reaction (see Fig. S%Ht %&%er

that, by the plasma irradiation, a degasification hole
70 is formed on the nozzle plate member 65 through the
removal section 68 (see Fig; 9E).

5 In this respect, the processing step for the
provision of the degasification hole 70 may be
applicable to the fourth embodiment shown in Fig. 5 or
the sixth embodiment shown in Figs. 8A to éF.

(Seventh Embodiment)

10 The configuration of the isolated member.used for
the fifth and sixth embodiments is not necessarily
limited to the one shown in Fig. 7, but conceivably,
the configurations shown in Fig. 10 and Fig. 11 are
adoptable.

15 Fig. 10 and Fig. 11 are plan views showing other
examples of the configuration of the isolated member,
respectively.

In other words, the isolated member 73 shown in
Fig. 10 is formed on the substrate 72 to surround the

20 molding member 71 entirely apart from it by a given
distance. Here, the molding member comprises the
nozzle member molding material to cover each of the
heaters 74 on the substrate 72 for the formation of
nozzles, and the liquid chamber molding materiél

25 connected to the one end of each hozzle member ﬁolding
material.

Also, the isolated members 8la and 81b shown in



portion other than those where this nenber is connected with the nozzle
menber nolding nmaterial 4. In this way, it is possible to solve the

probl em such as the 15 creation of cracks and others, conventionally
encountered in the manufacture of ink jet heads by nmeans of the resin plate
i nj ection nol ding method. In accordance @i 2R the enbodi ment descri bed
above, the peripheral nenber nolding material 5 is in the 20 ext ruded
form which is anal ogous to the nozzle nenber nolding naterial, but if, for
exanple, the thickness t of the nolding nenber is 0.05 (mm or |less, and

t he thickness o .thelg?%%laefgkﬁ%gsngﬂ‘%ggbg?%&%é 8P & t(%a%lgmt& he

circunference o *Phe rrrree, It arrange aln a
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by a given distance. The molding member comprises the
nozzle member molding material to cover each of the

5 heaters 83 on the substrate 84 for the formation of

nozzles, and the liquid chamber molding material
connected to both ends of each nozzle member molding
material for the formation of the liquid chamber for an
ink jet head to be arranged in the liquid chamber by

10 arranging the nozzle separation wall members to be
isolated from the circumfererice of the liquid chamber;

In accordance with the method that uses the
isolated member structured.in the either way as
described above, it is possible to prevent the

15 occurrence of cracking and other defects, because the
thickness of the resin material is not made thinner in
the vicinity of the extruded corners of the molding
member With respect to the substrate as iﬁ the first to
sixth embodiments.

20 In this respect, the present invention is not
necessarily limited to the molding configurations shown
in Fig. 7, Fig. 10, and Fig. 11, and there is no need
for the surface of the nozzle piate member to be flat
between the molding member and the isolated member with

25 respect to the surface of the substrate if only the
molding configuration is such that the thickness of the

nozzle plate member is not made to cause cracking or



- 17 - menber is formed in a configuration such as having a di stance Ld
fromthe connecting portion of the |iquid chanber to the |eading end, which
i$ 0.01 (n9 or nore, the ratio between the width W and the thickness t 5
being 4.0 or less, and the ratio between t wi dth Wi and the arrangenent

i nterval of each of the peripheral nenber ding material being
approximately 0.01 to 0.95. Figs. 2Ato 2C are views illustrating the 10
configuration of a liquid chanber obtained by the nethod of manufacture in
accordance with the first enbodi nent of the present invention. As shown in

Fig. 2A when e Mol GO IRME GRY Il ifed EoHIE S o FOARE mEPEShGY
S use
member with respect to the substrate after the head is
manufactured.
(Eighth Embodiment)

5 Further, there is no need for each of the isolated
members of the fifth to seventh embodiments to be a
member separated from the nozzle member and liquid
chamber molding materials.

Fig. 12 is a plan view showing the configuration
10 of a molding member which is chafécteristic of the
method for manufacturing an ink jet head in accordance
with an eighth.embodiment of the present invention.
In accordance with the present embodiment, a
molding member 93 is arranged to be in contact with a
15 ligquid chamber molding material of a molding member 92
formed on the substrate 91 as shown in Fig. 12, and
then, a nozzle plate member molding materialhis_coated
on the substrate 91. Conceivably, after the material
of the molding member 93 is hardened by means of light
- 20 or heat, it may be kept remaining as a part of the
walls of tﬁe liquid chamber for an ink jet head without
dissolving such material for removal together with the
molding member 92.
-Also, in accordance with the fifth embodiment to
25 the seventh embodiment described above, it may be
possible to arrange an isolated member locally only on

the location where the crack and other defects are



s

15 in the configuration described above, it is possible to obtain a

i quid chanber as shown in Fig. 2B after the conpletion of the processing
it such processing is desirably carried out. In sone cases, however, the
nol di ng nmenber residing in the | eading end portion of 20 t he peri pheral
menber nol ding material is not renoved conPltetrely when the nol di ng menber

I s dissolved and renoved. As a result, the circunference of the liquid
chanber 6 is not in the extruded shape as shown in Fig. 2C. Neverthel ess,
this situation may be considered as 25 one of the execution nodes of the

present Tnvent | Plunl L1 SGSTRL Frkhefonte KAl Bo! BBkel STy N0
arrange isolated members in several kinds of
configurations with a gap or in contact with the
circumference of one and the same liquid chamber
5 molding material.
(Ninth Embodiment)

In addition, it is preferable to adopt modés shown
in Figs. 13A and 13B if a nozzle configuration is
formed by means of the resin plate injection molding

10 method so that the configuration of the nozzle walls,
which is projected to the substrate, may essentially
surround the heater circumference in the three
directions when the nozzle configuration of an ink jet
head is eliminated from the molding configuration such

15 as shown in Fig. 4 and Fig. 11.

Figs. 13A and 13B are views which illustrate the
positional relationship of projection of the nozzle and
orifice to the substrate, which are structured by
nozzle walls that essentially surrbund the heater

20 circumference in three directions.

In case of a nozzle 95 configured as shown in Fig.
13A, it‘is preferable to set the gaps X, and Y, between
the orifice 94 and the nozzle wall at 0.05 x H, or more
including the alignment tolerance of both of them,

25 provided that the film thickness H, of the nozzle plate
member on the molding member is < 0.1 (mm) (see Fig.

6D). More preferably, it should be set at 0.1 x H, or



for the nozzle plate nenber immediately above the peripheral nmenber nolding
material 5. Here, the aperture should be conductively connected with the
peri pheral .nmenber nolding material 5. 5 Al so, in accordance with
the present enbodi nent, the peripheral nenber nolding naterial is arranged
only in one location shown in Fig. 1. The 3% esent invention is not
necessarily limted to this arrangenent, but it nay be possible to arrange
this material on a part of 10 the | ocation where no particul ar drawback
takes place when this material beconmes a part of an ink jet head or on the
entire part thereof on the circunference of the |iquid chanmber nol ding
material ot her M¥&t the | ocations where such material is connected with the

15 nozzl e nmenber | di ' e e j o ed for each
peri pheral nenber n&%orfg%gr’a erlﬁ{a#ﬁ[%’ ﬁl\%{a%gérlﬁe%ga%ﬁ%gﬁg‘? tHE

dissolution and removal of the molding member in each
of the nozzles, a small hole 96, which is not used for
5 discharging droplets, maf be arrangéd through the
surface of the nozzle plate to the nozzle 95 in the
vicinity of the leading end of the nozzle 95 as shown
in Fig. 13B.
The present invention is not necessarily limited
10 to the molding member and nozzle plate member molding
material, which are specifically referred to in the
embodiments as described above. Also, the present
invention is not necessarily limited to a method for
manufacturing an ink jet head of a specific
15 configuration if only such method of manufacture usés
the resin plate injection method in accordance with the
thought of the present ihvention. Also, if the pozzle
plate member is not made thinner locally so that it can
maintain a strength to the extent that no defects are
20 caused by the application of the method of the present
invention, the flatness of the nozzle plate member is
not necessarily regarded as a prerequisite factor.
In this respect, if a molding member is formed by
photosensitive resin, there may be some cases where the
25 projected configuration to the substrate creates a wavy
pattern on the surface on thé resist side after the

completion of patterning, depending on the luminous



intervals if only the material is provided within a range that can
denonstrate a specific effect. 20 (Second Enmbodinent) Fig. 3 is a plan
vilew partly*showi ng the circunferential configuration of a nolding nenber,
whi ch represents the characteristic part of the nethod for manufacturing an
ink jet head in accordance a 25 second &%odi ment of the present

I nvention. The nol ding nenber used for the present enbodinent is configured
wi th plural kinds of peripheral nenber - 19 - nmolding materials 5a, 5b,
and the |ike, which are connected with one and the same |iquid chanber

mol di ng naterlal 3r%§ 3 O%&ﬂosure ‘an Qﬂ; ocusiﬂa Eonditions of the

exposed pattern. If such case should ensure, a
formation of the kind is not necessarily included in
the method of the present invention, because the
5 irregularities in such size, which may be formed
naturally on the surface on the resist side depending
on the conditions of an exposure, are usually 5eyond
the controlled prevention of the molding member from
becoming thinner at the extrudéd corners thereof when a
10 nozzle plate member molding material is coated on it.
The present invention being structured as
described above, it caﬁ demonstrate effects given
below.
A molding member comprises a liquid chamber
15 molding material to form a common liguid chamber; a
nozzle member molding material to form nozzles; and a
peripheral member molding material configured to be in
extrusions from the side portion of the nozzle member
molding material where the nozzle member molding
20 material on the circumference of the liquid chamber
molding material is not connected with the molding
memﬁer. After this molding member is arranged on a
substrate having pressure generating means on it, a
resin material is coated to make it possible to hold
25 flatness without causing the film thickness of the
resin material coated in the vicinity of the extruded

corners of the molding member with respect to the



configuration such as this, it is possible to obtain 5 t he same effect
as the first enbodinent. (Third Enbodinent) Fig. 4 is a plan view show ng
tthe configuration of a nolding nmenber, which is characteristic of the

met hod for manufacturing an ink jet head ipn, accordance with a 10 third
enbodi nent of the present invention. Thé'ﬁ$%§ént enbodi nent is an exanple
in which the nethod of manufacture of the present invention is adopted when
an ink jet head is manufactured with the formation of nozzles by arrangi ng
in the Iiquid chanber 15 t he nozzl e separation wall nenbers isol ated

fromthe circullgAnca.of e 41Alch ENansoerabRifg NeAKUE fSacaSoRnens | n

Fig. 4, a dry- phot oreactive positive type resist material, such as

COUR (product b re ARG Ghatis Do TOEYoFREa BP hardehunfl khakai sha), s
e Ssups

| am nated on t rate 12 on
removing the resin material, hence improving the yield

when ink jet heads are manufactured.

5 Also, in place of the peripheral member molding
material, an isolated member is arranged in a location.
apart by a given distance from or in contact wifh the
side portion where the nozzle member molding material
on the circumference of the liquid chamber molding

10 material is not connected with the molding member.
After such arrangement.is made, a resin material is
coated, hence-making it possible to obtain the same

effect as described above.



whi ch hea’t ers 11 and ink supply inlets 16 are provided in advance as in the
conventional technique. Then, by nmeans of photolithographic process, a

mol di ng merber is forned on the substrate 12, which conpri 5
menber nol di ng nat each of  the heat egf; the substrate
12 in order to forﬁ!mcuullmllﬂuﬂﬂ“ml d charer™ nol di ngﬁqﬁlsgi%et' Been Rephaserioct ed
with both - 20 -"ends "of "eaéh 0f the nozzle nenber mﬂﬂ I s 14
in order to formthe liquid chanber of an ink jet head | e
Sﬁpa{atlon wal | nmenbers are arranged isolatedly fromthe circunference of
the liquid 5 SRQQQ rg% L pheral nmenber nol ding materials 15 each
extruded from r‘ﬁ‘e ﬁi&ﬂ)efé‘f the liquid

1. A method for manufacturing an ink jet head,

comprising:
a first sfep of arranging on a substrate a passage
5 molding material to form ink paths conductively
connected to discharge ports for discharging ink;

a second step of arranging on said substrafe an
edge portion molding material in the vicinity of said
passage molding material;

10 a third step of arranging on said substrate a wall
formation material to cover said passage molding
material and said edge portion molding material; and

a fourth step of forming said paths with said wall
formation material by removing said passage molding

15 material from said substrate.

2. A method for manufacturing an ink jet'head
according to Claim 1, wherein said paths include a
plurality of nozzle portions conductively connected

20 with said plural discharge ports, respectively, and a
common ink chamber conductively connected with said

plurality of nozzle portions for shareable use.

3. A method for manufacturing an ink jet head
25 according to Claim 2, wherein said edge portion molding
material is arranged in the vicinity of the end portion

of a part of said passage molding material for forming



chanber nDIdinb material 13 at specific intervals. Thereafter, the

processi ng steps_aLe_Lh§_§§H$r§;eiggfe represented in Figs. 17D to 17G The
descriptiorr 10 t hereof w itted. Wth the—substrate~havrﬁg—1he

nmol di ng menber th talnabl as desc&% the nozzl e
pl ate nmenber is 'n ’lg”ﬁF t he VI n|ty of T'dners of

t he nol di ng nenber “as |nLthe first enbodi nent. J F
" possible to elimnate nost of the defects, such as c h
Enbodi ment) Fig. 5 is a plan view showing the configuration of a nolding
menber, which i a [ o met hod 20 for manufacturing an

I nk Jet head |n§a%§o§ ngé 3ﬁthBBFPP?ﬁ.enbodLnent of the present

i nvention. In other words, as shown in Fig. 5, the nolding nmenber used for
t he present enbodi nent conprises a

4. A method for manufacturing an ink Jet head

according to Claim 1, wherein said first step and said

5 second step are executed simultaneously.

5. A method for manufacturing an ink jet head
according to Claim 1, wherein said first step and said
second step are executed in that order.

10 |

6. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding -
material is connected with said passage molding
material on said substrate and arranged to extrude from

15 said passage molding material.

7. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is arranged on the substrate apart from said

20 passage molding material.

8. A method for manufacturing an ink jet head
according to Claim 1, wherein said passage molding
material is formed by a positive type photosensitive

25 resin.

9. A method for manufacturing an ink jet head



nozzl e menber hDIding material 24 to cover each of the 25 heaters 21 on
the substrate 22 in order to formnozzles; a liquid chanber nelding

matetial 23 to forma liquid chanber; peripheral nmengsshHen L 1814l al s
25 - 21 - each circunference of PN er
nmol di ng materi al Zmyl!ﬁﬂmn"ﬂmmmmrva@ Pl portiommméﬂfﬁ‘m F{(;se '
where one end of each tthe"no%zl® nmenber nol ding ma
connected 5 therewith; a nolding nmaterial pattern 26 arranged on the
substrate 22 in a portion away by a given distance fromthe peripheral
menber nol di ng | 25 0 lLi quj . ' "Bt S d 23. In
accordance with %égg?ége% é%%ggﬁ%énﬁb%ﬁgﬁﬂ?@ﬁidﬂﬂégéﬁﬁ .5idfﬂg
material is formed by one and the same material as said

passage molding material.

5 10. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a material different from said

passage molding material.

10 11. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a positive type photosensitive

resin.

15 12. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a negative type photosensitive

resin.

20 13. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a material to be degasified by

means of light.

25 14. A method for manufacturing an ink jet head
according to Claim 1, wherein said wall formation

material is formed by a negative type photosensitive



10 p055|ble to elimnate cracking and other defects as in the first
enbodi ment. Now, hereunder, severat—et hods of manufacture will be

degscri bed, which are present enbodi nent to be able to
pr event the nozzl e n&ﬂ"m ﬂg%@l@ beconj ng t hi nnekhis; e¢ of
the extruded corners of ¢t nber Sith respet" EE trate by
providing a nolding material pattern (hereinafter ref

i sol ated nenber) for the substrate in a portion away by a glven di st ance
from 20 the circunference of the nolding menber. (Fifth Enbodinent) .
Figs. 6A to 6F. §%V|em5 Il lustrating each of the processing steps of the
nmet hod for manu uring an ink jet head in accordance with a fifth

enbodi mrent of the 25 present invention. In accordance with the present
enbodi nent, when :

15. A method for manufacturing an ink jet head
according to Claim 1, said discharge ports are formed

5 between said third step and said fourth step.

16. An ink jet head comprising:
a substrate having energy generating elements
arranged thereon to generate energy to be utilized for
10 discharging ink from the discharge ports, and
a wall formation material connected to said board
having recesses arranged to form the walls of the ink
paths conductively connected with said discharge ports,
wherein edge recesses different from said recesses are
15 further arranged for said wall formation material in
the vicinity of the edge portions of said paths in the
area for said paths to be connected with said

substrate.

20 © 17. An ink jet head according to Claim 16,
wherein said edge recesses are conductively connected
with said paths on said substrate, and provided to

extrude from said paths.

25 18. An ink jet head according to Claim 16, wherein
said edge recesses are provided apart from said paths

on said substrate.



~the liquid chanber is formed for an ink jet head by - 22 - nmeans of the
resin plate injectt ' showmn in Figs. 17Ato 17G. an isorated

mertbér i s ptovi ded, | esin material applied mgsﬁg{ms@gentﬂgaaég{])zzl e
pl ate nmenber in a H mﬁm IHMa gi ven_di stance 5 nzl e
menber nol di ng mat et " e hanber 3! i ng materj Il”n U,Bwords,

a photoreactive positive type resist material is |amna pstrate
32 on which the heaters and ink supply inlets are formed in 10 advance,
and by means of photolithographic process, the nolding nenber 36 is forned

for the provision ofy fozz}es 4od; g 1)04h 0, ENATRERG( 65cEhen $6).

wherein said edge recesses from a space.

20. An ink jet head-according to Claim 16, wherein
5 the edge portion molding material used for forming said

edge recesses remain in said edge recesses.

21. An ink jet head according to Claim 16,
wherein ink supply inlets are provided on said

10 substrate for supplying ink to said paths.

22. An ink jet head according to Claim 16,
wherein said energy generating elements are electro-
thermal transducing elements for generating thermal

15 energy as said energy.



; . : !
Further, on the substrate 32 and the nolding nenber 36, a first coating of

a resin material 37 is 15 conducted for the formation of the nozzl
pl at & “rrenbet (see Fig. 6B). Here, it is desirable t € the thickness
[err] of the resin material 37 obtained by the first goadidgadited Replaced
substrate substantially the sane as that-o040the nol din e
resin material 20 37 can be selectively hardened byj . For
the present enbodi nent, an isolated nmenber 35 is forne resin
patterning in a location apart fromthe side face of the nolding nmenber 36
by a given distance [err] (see Fig. 60 . 25 Here, Fig. 7 is a plan
vi ew whi ch sho 1SCLOSHR | di ng nenber becom ng the nozzl es
and the [iquid chamber,  BRodPrbr RahtifabtOr Th JalPIRR  jet head
comprises a first step of arranging on a substrate a
passage molding material to form ink paths conductively
5 connected to discharge ports for discharging ink, a
second step of arrangiﬁg on the substrate an edge
portion molding material in the vicinity of the passage
molding material, a third step of arranging on the
substrate a wall formation material to cover the
10 passage molding material énd the edge portion molding
material, and a fourth step of forming the paths with
the wall formation material by removing the passage
molding material from the substrate. With this method,
it is possible to manufacture an ink jet head having an
15 ink chamber and'nozzles, which are configured
substantially the same as the molding members, without
creating cracks and other defects that are liable to
occur on the extruded corners of the passage molding
material with respect to the substrate when the

20 conventional technique is applied.



- 23 - As showmn in Fig. 7, a nolding nenber is structured with a nozzle
menber nol ding naterial 34 that covers each of the heaters 31 on the
substrate 32 for the formation of nozzles, and a liquid chanber nol di ng
material 33 to 5 formthe liquid chanber, and also, a straight |ined

i sol ated nmenber 35 is arranged in a position apart by a given distance from
one side face of the liquid chanber ndVdldg material 33, this side being
opposite to the portion where the nozzle nmenber nolding nmaterial is 10
connected therewith. Then, on the substrate 32, the nolding nenber, and the
i sol ated nenber 35, a second coating is conducted by use of a photo- or

t herno- hardening resin material, which is the sane as the material of the
isolated 15 °~ nenber 35. This resin material is hardened by nmeans of

FIG. 1

Bs<

11—




light or heat on the entire surface of the substrate, thus formng the
nozzl e plate nmenber 38 (see Fig. 6D). Thereafter, a photohardening type
oxygen ‘proof plasma material 39 is coated to make a thin filmon the 20
nozzl e plate nenber 38, and by neans of photo- |ithographic process,
removed sections 40 are forned in specific positions: here, the positions
are such as to face each of the heater2z/(fe Fig. 6E). Then, by neans of

the plasma irradiation, orifices 41 are forned on 25 the nozzle plate
menber 38. The nol di ng nenber 36 is dissolved and renoved to formthe
nozzles and the |iquid chanber (see Fig. 6F). - 24 - In this respect,

t he di stance L6 between the one

i
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side face of the nolding nmenber 36 and the isol ated nenber 35 shown in Fig.
6E can be appropriately selected depending on the filmthickness [err] of
the 5+« nozzle plate nenber 38 on the nolding nenber 36 so as to arrange
the surface of the nozzle plate nmenber 38 to be substantially horizontal

Wi th respect to the substrate 601. Here in accordance with the present
enbodi nent, given [err] 0.1 (nm, for Mazpl e, such 10 di stance is
approximately [err] < 20 x [err]. In accordance with the present

enbodi nent, the isolated nenber 35 acts |like a bank so as to prevent the
resin material, which beconmes the nozzle plate nmenber, fromflow ng out on
the circunference of the 15 nmol di ng nmenber, 36. Therefore, the thickness
of the resin material is not made locally thPnner in the vicinity of the
extruded corners of the nolding negber—wi-th-Jespect=ty the substrate. In

this way, it is 5a
FIG. 3

//43

FIG. 4
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possible to prevent the occurrence of the cracking and 20 ot her defects.
Al so, since the isolated nmenber 35 and the nozzle plate nmenber 38 are
formed: by one and the sanme material, the close adhesi veness of these
menbers is excellent, and al so, this arrangenent nakes it easier 25 to
carry out process controls at the tinme of manufacture. (Sixth Enbodi ment)

- 25 - Figs. 8Ato 8F are views illustlsédfl2ng each of the processing steps
of the nethod for manufacturing an ink jet head in accordance with a sixth
enbodi mrent of the present invention.

FIG. 5

21—

24

FIG. 7
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5 As shown in Figs. 8A to 8F, the present enbodinent is a nethod of
manuf acture in which an isolated nenber 54 is arranged apart by a given

di stance from one side face of a nolding nenber 52 as in the fifth

enbodi mrent (see Fig. 7). However, this isolated nenber 54 is 10 f or med
by a material 55 different fromthe resist material of the nolding nenber
52 and the material of the nozzle plaﬁ%/ﬂznber 55. This is only the

di fference between the nethods of the fifth enbodi mrent and present one. 15
As the material 53 of the isolated nenber 54, it is conceivable to use the
phot oreacti ve negative type resist, ORDYL SY300 (product nane - .
manuf act ured by Tokyo OChka Kabushi ki Kaisha). |If the nolding nmenber 52 is

formed by a positive 20 type resist, it is preferable to shield the
nol di ng menber 52 in order to avoid any photoreaction t he
oy e By 32
{
FIG. 6A
)
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FIG. 6B ™

FIG. 6C

FIG. 6D ™
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nmol di ng menber’ 52 when the isol ated menmber 54 is bei ng patterned. Also, for

the material of the nolding nenber 52 to 25 be used for the present
enbodiment * it is necessary to select the one which is not dissolved by use
of the devel opnent agent applied to the nmaterial 53 when the - 26 -

material 53 is being patterned. Further, in accordance with the present
enmbodi ment, the isolated menber 54 renbii2in the nozzle plate nenber 55
after the formation of the 5 nozzl e plate nenber 55 is conpl et ed.
Therefore, it is desirable to select a material for the isolated nenber,
the chem cal and nechani cal properties of which are

FIG. 8A

FIG. 8B

FIG. 8C

FIG. 8D

FIG. 8E

58

FIG. 8F RS T




close to those of the material used for the nozzle plate nmenber. 10
(Seventh Enbodinment) Figs. 9A to 9E are views illustrating each of the
processi ng *steps of the method for manufacturing an ink jet head in
accordance with a ninth enbodi mrent of the present invention. 15 ~As
shown in Figs. 9A to 9E, the present enbodinent is also the nethod of
manuf acture in which an isol ated nembed 782 i s arranged apart by a given

di stance fromone side face of a nolding nenber 64 as in the fifth

enbodi ment and sixth enbodi nrent (see Fig. 7). However, 20 what differs -
fromthe fifth and sixth enbodinents is that the isolated nmenber 63 is
formed by the sane resist nmaterial as that gf t he nol di ng nmenber 63. In

ot her words, the resist material 62 is | angynhated on the substrate 61 on

whi ch heat d i T T
e ea.érs an |,f7(3: 52/1

FIG. 9B

o 68 66
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6 e 70
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25 supply inlets (not shown) are arranged in advance (see Fig. 9A).

Then, by nmeans of photolithographic process, there are fornmed the nol di ng
menber 63 t‘o produce - 27 - nozzles and a liquid chanber, and the

I sol ated nenber 64 arranged apart fromthe nol ding nenber 63 by a given:

di stance (see Fig. 9B). Subsequently, aephotosetting or thernosetting 5
resin is coated on the substrate 61, tB& 1l ding menber 63 and the isol ated
menber 64 to forma nozzle plate nenber 65 (see Fig. 9C). Thereafter, a
phot ohar deni ng type oxygen proof plasma material 66 is coated to nake a
thin filmon the 10 nozzl e plate mgpber 102, and then, by neans of

phot o- { .

FIG. 10

73

-T1

FIG. 11

82

83




| i t hographi c process, renoval sections 67 are forned in specific positions
in the shape of orifice: here, the positions are arranged to face the
respecti ve ‘heaters (see Fig. 9D). By the irradiation of plasma, orifices 15
are formed on the nozzle plate nenber 65. The nol ding nenber 63 is

di ssol ved and renoved, thus form ng tEﬁﬁ zzles and |iquid chanmber (see
Fig. 9E). However, if a material that ifgenerate gas by reaction caused
by neans of light or the |like, such as 20 ODUR ( product nane -
manuf act ured by Tokyo Chka Kabushi ki Kaisha), is used as a resist material

62 for. the nmethod of manufacture described above is also conceivabl e
to arrange a renoval section 67 on the oxygen proSB plasna materi al 66
formed on the nozzle 25 pl at e Wlng a

removal section 68 for the formatijon of a hole t ¢/ renove the gas fo be

gener at ed when 3Eﬁ,t§plaap menber| 64 is

L-92

FIG. 13A

Xo 95

FIG. 138
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- 28 - hardened by neans of reaction (see Fig. 9D). After that, by the

pl asma irradiation, a degasification hole 70 is formed on the nozzle plate
menber 65 through the renoval section 68 (see Fig. 9E). 5 In this
respect, the processing step for the provision,of the degasification hole
70 may be applicable to the fourth enbodi nent lﬁdﬂﬁ in Fig. 5 or the sixth
enbodi nent shown in Figs. 8A to 8F. (Seventh Enbodi nent) 10 _ The
configuration of the isolated nenberdgg or the fifth and sixth

enbodi ments is not necessarily limt ;nghe e shown in Fig. 7, but

concei vably, the configurations shown in g. and Fig. 11 are
101
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adopt abl e. 15 Fig. 10 and Fig. 11 are_plan views show ng ot her
exanpl es of the configuration of the isolated nenber, respectively. In

ot her viords, the isolated nenber 73 shown in Fig. 10 is forned on the
substrate 72 to surround the 20 nol di ng menber 71 entirely apart fromit
by a given distance. Here, the nDIdinq nmepber conprises the nozzle nmenber
‘nmol ding material to cover each of 'the AdatZrs 74 on the substrate 72 for
the formati on of nozzles, and the liquid chanber nolding material 25
“connected to the one end of each nozzle ni#fber nol din terial. Also, the -

R ~ o i/ S TS S S 103
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FIG. 17C
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& <«
- 29 - Fig. 11 are formed on the substrate 84 dividedly to surround the
nDIdlng menber 82 entirely apart fromthemby a given distance. The nol di ng
menber conprises the nozzle nenber nolding material to cover each of the 5
heaters 83 on the substrate 84 for the formation of nozzles, and the liquid
chanmber nol ding material connected to 2ﬁ}? ends of each nozzle nember
nol ding material for the formation of & Ziquid chanber for an ink jet
head to be arranged in the liquid chanber by 10 arrangi ng the nozzle
separation wall nmenbers to be isolated fromthe circunference of the liquid
chanber. In accordance with the nethod that uses the isol ated nenber
structured in the either way as desgf%tég' 3%3:it I s possible to prevent
the 15 occurrence of cracking an défelts, because the thickness
of the resin material is not made thinner in
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the vicinity of:the:extruded corpe of the noleh -ggybgﬁ:wqt@@mggpecﬁxio ]
thé substrate as A ERE HEE$I th enbodi mgn N e |_.ﬂ_*bhfh¢8!€d:..
respect;; the pres nBEMQfEME'ﬂEHS' S )t necessar il %ﬁﬁrﬁﬁf"ﬁltﬁiﬁe ; F).g@@ ,,,,,
configurations sh in Flg 10, and FitgH 9REEhg ¢ eTg f SNeadaged.
for the surface off tiheGrioM Re1997 ate menpen to heﬁ#—a'{“”ﬁewvee?rfh ’5139'“

menber and the isql gted nenber w tih {25 respecﬁ?ﬁéiﬁhé surﬁﬁg
substrate if only |t he nDIdlng confiduration isi{such that the thlcﬁggii
t he nozzle plate nber_is not madedt o cause- criagiig OF RECEIFID i

— b lop~-5 IPOS

defects on the extruded corners of the nolding Tember "W Th respect to t he
substrate after theR MEZHODSFOR MANUFACTURING AN INK JET HEAD, AND
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AN INK JET HEAD

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method for
manufacturing an ink jet head, and an ink jet head
ménufactured by such method.

Related Background Art

An ink jet head is arranged to discharge ink from

"its nozzles as fine droplets for recording characters,

images, and others. It has outstanding advantages as

means for outputting images in high precision, as well

as for printing at high speeds. Particularly, thé

mefhod that uses pressure exerted by'bubbles (air

bubbles) created by electrothermal transducing elements

(hereinaftér referred to as heaters) or the like, that

is, the so-called thermal ink jet recording method

(disclosed in USP 4,723,129, Japanese Patent

Publication Nos. 61-59911 to 59914), is characterized

in that such method enabies an apparatus tb be

manufactured compactly, and that it makes easier for

the apparatus to record images in high density, among - %;1

other advantages. _ )
Fig. 14 illustrates a thermal ink jet head

described above as cﬁé example. Fig. 14 is a _ _-}ﬁ~

perspective view which shows the so-called side shooter




maguf act ured. (Eighth Enbodiment) 5 == . Further, there is no need for
each of the isolated nmenbers of the fifith to seventh enbodi nents to be a

merber separated fro ﬁ“ﬁﬁeﬂeiFﬂﬂﬁanﬂb’.and | i qui d chamber nol di ng
mat érials. Fig. 12 |§ gﬂﬂ%hﬁﬁ/ShOM}ﬁg the configuration 10 of a
mol di ng nmenber whi ch |i of 4ge- net hod for manufacturing an

L ink jet head-in accordance with an eighth enbodlnent of the present

invention. In agg é Tgéﬁhﬂxéiﬁﬂgnéa nmenber 93

s arranged to feTmcontact A g-atg materi al
. of a nol ding nenber 92 forned ON=Hh& in Fig. 12, and
~ then, a nozzl eAB AO T G is coated on the substrate 91.

COncelvany, aftef the naterlal of;the_nDIdlng menber 93 i s hardened by
means of |ight A method for manufacturing an ink jet head

comprlses a first step of arranglng on a substrate a
passage molding materlal to form ink paths conductively
5 connected to discharge po;tstfor discharging ink, a
second step of arranging "'on the substrate an edge
portion molding material ln the v1c1n1ty of the passage
" molding material, a third step of arranging on the
substrate a wall formatxen ‘material to cover the
10 passage molding material and the edge portion moiding
material, and a fourth step of forming the paths with
the wall formation material by removing the passege
molding material from the substrate. With this method,
it is possible to manufacture an ink jet head having an
15 ink chamber and nozzles, which are configured
substantially the same as the molding members, without
creating cracks and other defects that are liable to
occur on the extruded corners of the passage molding
material with respect to the substrate when the

20 conventional technique is applied.
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20 or -heat, it may be kept remaining as a part of the maﬁ@#%ﬁ51%e
liquid chaner for an ink jet head without dissolving such na#f$al for
renpval together with the nolding nmenber 92. Al so, in accordance with the
fifth enbodi ment to 25 t he seventh enbodi nent descri bed above, it nmay be
possi ble to arrange an isol ated nenber Igcgblx only on the | ocation where
the crack and other defects are - 31 - Irable to occur. Further, it my

o th s gap or i nhctEeR” RpR, IalERREEIRERR R Bk SR ERRb el T qur ¢
chanmber 5 nol ding material. AN INK JET HEAD
ABSTRACT OF THE DISCLOSURE

A method for manufécturing an ink jet head
comprises a first step of arranging on a substrate a
passage mblding material to form ink paths conductively
5 connected to discharge ports for discharging ink, a
secona step of arranging on the substrate an edge
portion molding material in the vic%nity-of the passage
. molding material, a-third étep of afranging on the
substrate a wall formation material to cover the
10 passage molding material énd the edge portion molding
material, and a fourth step of forming the paths with
the wall formation material by removing the passage
molding material from the substrate. With this method, -
it is possible to manufacture an ink jet head having an
15 ink chamber and'nozzles, which are configured
substantially the same as the molding members, without
creating cracks and other defects that are liable to
L occur on the extruded corners of the passage molding

material with respect to the substrate when the_

20 conventional technique is applied.
FIG. 1 1 -
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(Nnth Enmbodiment) In addition, it is preferable to adopt npdegpghown in
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comprising:
a step of arranging on a substrate a passage molding
material to form an ink passage, said ink passage
including a plurality of nozzle portions communicating
with plural discharge ports, respectively, and a common
ink chamber commonly communicating with said plurality

of nozzle portions, and an edge portion molding material

to form an edge portion in a vicinity of said passage
molding material corresponding said common ink chamber,
said edge portion not having said discharge ports;

a step of arranging on said substrate a wall
formation material to cover said passage molding
material and said edge portion molding material ; and

a step of remov*ng at least sald passage molding
material from said subst?a e to form said ink passage
with said wall formation material.

2. A ﬁethod for manufacturing an ink jet head
according to Claim 1, wherein said paths include a
plﬁrality of nozzle portions conductively connected
with said plural discharge ports, respectively,.and a
common ink chamber conductively connected with said

plurality of nozzle portions for éhareable use.

3. A method for ménufacturing an ink jet head
according to Claim 2, wherein said edge portion molding

material is arranged in the vicinity of the end portion
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of a part of said passage moldihg material for forming
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the orifice 94 and the nozzle wall at 0.05 x H6 or including the
alighnent tol erance of both of them 25 provi dejd RERAACENMN kLm-t Hi ckness
H6 of the nozzle plate nenber on the noldi'ng nenbgr s~fer+4 O. 1-{nT) (see

Z go_, G?Z)ncel vaﬁlﬂ"ﬂ"ﬁlﬂ“jmu "l"l??rglrjlc)\cjethhégEil Stsolou%i o E@ngége"ﬁﬁ?/al cn: tmr)urée

nmol di ng nmenber. #¥n each tshe*nozzl es, a small holle 196, which i s not used
for 5  discharging droplets may be arranged thrjough the surface ¢f the
nozzle plate to the nozzle 95 in the vicinity of tireteadthg—end—ofithe

nozzl e 95 as skhawd tBmmbg. ihRBchamber.

=

4. A method for manufacturing an ink jet head
according to Claim'l, wherein said first step and said

5 second step are executed simultaneously.

5. A method for manufacturing an ink jet head
according to Claim 1, wherein said first step and said
second step are executed in that order.

10

6. A method for manufacturing an ink jet head
according to Claim 1, wherein sald edge portion molding
material is connected w1th sald passage molding
material on said substrate and arranged to extrude from

15 said passage molding material.

7. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is arranged on the substrate apart from said

20 passage molding material.

8. A method for manufacturing an ink jet head
according to Claim 1, wherein said passage molding
material is formed by a positive type photosensitive

'25 resin.

9. A method for manufacturing an ink jet head
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The present invention.is not necessarily linited %@——-f%e—%he-ﬁe%dkng"
-menber and nozzle plate nmenber nolding material, PREhABEMENDSHEET chlly -
‘reférred to i nt he—erbedi-rentsas descri bed above S thHé <yl

i nventd on i s not necessar ted to thod {o AN i nk
IE‘QM} i gurati g%ge onl
i nj ection method]i n the

jet head of a s

manuf act ur e use

t hought of the present |nvent|on Also, if the nogzle plate nenber S not
made thinner locally so that it can maintain a stremgtirto The extent that
no defects ar eacddbrdik@UesdcPyihhe, apRereahi eRial phkeadl! fedaahngt he present
i nvention, the flatness of the nozzle pl ate nmenber is not necessarily
regarded as a mE€IELAl Sisefotmédrby ! Snkhafdr ébpeshmel materdladi @g watider is
formed by photosensitive resin, there may be sonme cases where the 25

proj ect ed confpagsage anoldihdematdsiabte creates a wavy

5 10. A method for manufacturing an ink jet head.
according to Claim 1, wherein said edge portion molding
material is formed by a material different from said

passage molding material.

10 11. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a positive type photosensitive

resin.

15 12. . A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a negative type photosensitive

resin.

20 13. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is formed by a material to be degasified by

means of light.

25 14. A method for manufacturing an ink jet head
according to Claim 1, wherein said wall formation

material is formed by a hegative type photosensitive
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pattern on the surface on the resist S|de after the conpletlon of

patterning, depenti-ng—en—the-Lum nous
focusing conditi nﬁﬁUOf t he exposed pattern. If such

formatiron of th
present |nvent|

ﬂu !mﬂl’luﬂfmessalﬂrlr%gu glr :ngeceisi |rr-1-such si ze, whilc

be formed naturally on the surface on the resist side dd&ﬁdﬂEBd@Bﬁ h
condi tions of an exposure, are usually beyond the cgntjrol | ed prevenyi
t he nol di ng menber from becom ng thinner at the extrjuded corners thergof

when a 10

negealia.pl ate nenber nolding material id.coated on it ..l

present invention being structured as
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15. A method for manufacturing an ink jet head
according to Claim 1, said discharge ports are formed

between said third step and said fourth step.

16. 2An ink jet head comprising:

plural discharge ports for discharging ink,

a substrate having energy generating elements
arranged thereon to generate energy for discharging
ink from the discharge ports; and

a wall formation material connected to said
substrate having recesses arranged to form the walls
of an ink péssage, said ink passage including a
plurality of nozzle porfions-communicating with said
plural discharge ports, respectively; and a common
ink chamber commonly communicating with said plurality
of nozzle ports wherein edge recesses different from
said recesses and not having said dischérge ports
are further arranged in said wall formation material
in a vicinity of said common ink chamber.

17. An ink jet head according to Claim 16,
wherein said edge recesses are conductively connected

with said paths on said substrate, and provided to

- extrude from said paths.

18. An ink jet head according to Claim 16, wherein
said edge recesses are provided apart from said paths

on said substrate. '__“““—-—4————__~
This Sheet Has
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dés"éfi bed abbve, it can demonstrate effects gi ve BE’I’WFM?H?DC% imele) menber

conprises a | i'quW ding materi al
chanber; a nozzle menber noldin terial to form-.
menber: nol di ng mat

| : W““‘\ %ﬂt,o be 39 extrysiiorsQfFEBN199E §i e
portion of the nozm“ I g material whe¢re the nozzle ngenper
nol di ng 20 !

bn{ i quid

ozzl es; and alperi pheral

mat ertal € ort t e circunference of the ol di ng

material is not connected with the nolding nmenbei,_After this nold}ng
menber is arranged on a substrate having pressure generating nmeans on it, a
resin material is cht edrnolmakiettheadsagrerdsngote g3aim 6t ness wit hout
causing the filmthickness of the resin naterial coated in the vicinity of

the extruded ORI F2idhLHge FRACCRERBECTt A BPREFECct to the

S

10

15

20. An ink jet head-according to Claim 16, wherein
an edge portion molding material used for forming said

edge recesses remain in said edge recesses.

21. An ink jet head according to Claim 16,
wherein ink supply inlets are provided on said

substrate for supplying ink to said paths.

.22. An ink jet head according to Claim 18,
wherein said energy genéi'atiﬁg_- élements are electro-
thermal transducing elements for generating thermal _

energy as said energy.
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1. A method for manufacturing an ink jet head,.

comprising: |

a step of arranging on a substrate a passage molding
material to form an ink passage, said ink passage
including a plurality of nozzle portions communicating
with plural discharge ports, respectively, and a common
ink chamber commonly communicating with said plurality
of nozzle portions, and an edge portion molding material
to form an edge portion extending in a thin shape from or
arranged apart from said passage molding material
corresponding said common ink chamber, _
said edge portion not having said discharge ports;

a step of arranging on said substrate a wall
formation material to cover said passage molding
material and said edge portion molding material ; and

'~ a step of removing at least said passage molding

material from said substrate to form said ink passage

_with said wall formation material.

2. A mgthbd for manufacturing an ink jet head
acco;ding to Claim 1, wherein said paths include a
pPlurality of nozzle portions conductively connected

with"sa;d plural discharge ports, respectively, and a

- common ink chamber conductively connected with said

25

plurality of nozzle portions for shareable use.

3. A method for manufacturing an ink jet head
according to Claim 2, wherein said edge portion molding

material is arranged in the vicinity of the end portion

Fx:
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‘"WHAT IS CLAIMED IS: 1. A nmethod for manufacturing an_ink jet

conpri si ng: f arranging on a substrate a pas
mat eéfrial to ?gfﬁfgﬁgrﬁFﬁﬁé§§ager sai d i nk passage i fnc

nozzl e portlo
and a common |

nozzl e portions,
on said substrate a wal l fornatlon material to cover
material and said 10 edge portion nol ding materi al

difference in

th plural 4 i schargelp res S

|y communi Cgtl ng wt sai%iap‘ilgi‘ ﬁ?ﬁy
andLan" rtlon mol di ng materi gl ;j_a.step_of
sai d passage nol ¢

£
S—t-—for-ma

baiightomfmonaiidkwehbmbernati on material according to the

| ocati on of said passage nolding material and said edge
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4. A method for manufacturing an ink jet head
according to Claim 1, wherein said first step and said.

second step are executed simultaneously.

5. A method for manufacturing én ink jet head
according to Claim 1, wherein said first step and said

second step are executed in that order.

6. A method for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is connected with said passage molding

material on said substrate and'arranged to extrude from

said passage molding material.

7. A metbod for manufacturing an ink jet head
according to Claim 1, wherein said edge portion molding
material is arranged on the substrate apart from said

passége molding material.

8. A method for manufacturing an ink jet head
according to Claim 1, wherein said passage molding

material is formed by a positive type photosensitive

resin.

9. A method for manufacturing an ink jet head

This Sheet Has Been Replaced




portion mol ding material ; and a step of renoving;
nol ding material from said substrate to form sai
formation material. 2. A method for n

31nﬂu£||g|nummuf'“ LT A S

"sai g wal |
head accordin
portions cond
respectively,.
plurality of nozzle portions for shareabl e use.
manufacturing an ink jet head 25

\J

onfror® i ik chanber conductival' confreeted

Tacturing an j nk jet.

and ‘a

A nmet hod for

A h

according to€rafmrZ,” wherel n sai d edge

portion nol di ngcestdingl tdScaaimnyedwharkha \saﬁuneageoi:oth&oﬁnﬁloma&hgon of
a part of said passage nolding material for formng

S
)
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material is formed by one and the same material

passage molding material.

10. A method for manufacturing an ink jet
according to Claim 1, wherein said edge portion
material is formed by a material different from

passage molding material.

11. A method for manufacturing an ink jet

according to Claim 1, wherein said edge portion

as said

head
molding-

said

head

molding

material is formed by a positive type photosensitive

resin.

12. . A method for manufacturing an ink jet

according to Claim 1, wherein said edge portion

head

molding

material is formed by a negative type photosensitive

resin.

13. A method for manufacturing an ink jet:

according to Claim 1, wherein said edge portion

head

molding

material is formed by a material to be degasified by

means of light.

14. A method for manufacturing an ink jet

head

according to Claim 1, wherein said wall formation

material is formed by a negative type photosensitive

This Sheet Has Been
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"36 said common i nk chanber. 4. A nethod for mant

accordlng to_glgLﬂLlf_mhe+erﬁ—sa|d first step an
execut ed sinultaneousl thod for nanufac
according to “ um E:Idflrst

executed in tﬁu \‘M et hod foré nuf

- according to aainf1,t mhereln sai d edge portion
~connected with said passage nol ding material on

to extrude from15 sai d passage nol di ng nat erl

dREPLAtEﬁnENT mt

d said second sfe

| di ng_nmateri al
said substrate an

aqt uf Brif@rd9%k |

arranged

#0r

manuf act uri ng afegix. j et head according to Caim1l, mhereln sai d edge
portion nolding material is arranged on the substrate apart from said

15. A method for manufacturing an ink jet head

according to Claim 1, said dlscharge ports are formed

5 between said third step and said

fourth step.

16. An ink jet head comprising:

- plural discharge ports for discharging ink,

a substrate having energy generating elements

{:y arranged thereon to generate energy for discharging
10 ink from the discharge ports; and

a wall formation material connected to said

substrate having recesses arranged to form the walls

of an ink passage, said ink passage including a

plurality of nozzle portions communicating with said

plural discharge ports, reépectively, and a common

15

said recesses and not having said discharge ports

ink chamber commonly communicating with said plurality
of nozzle portions wherein edge'recesses different from

are further arranged in said wall formation material

extending in a thin shape from or arranged apart from said

common ink chamber.

20 ‘'17. An ink jet head according to Claim 16,

wherein said edge recesses are conductively connected

with said ink passages on said substrate, and provided to

extrude from said ink passages.

25 18. An ink jet head according to Claim 16, wherein

said edge recesses are provided apart from said.ink passages'

_—

on said substrate.
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20 passage qQLQLﬂg_ﬂHLELLaL~—8—'A nethod for

head according to Caiml, mherﬁ n sald -passage

by a-positive ty w ﬂ resin. 9.
manuf act uri ng anpm“mm |“ | 39 accor
sai d edge portion nDIdlhg naterlal |s forned by
as said passage nolding material. 5 10.

&@%‘ngﬁ% i gkf Joﬁred'

an ink jet head according to daim1, wherein s

A method for
dilng2 8oAUE 1999 1, erein
orje and the sang terial
A nmethod Tor—man{if act uri ng
edge _portion | di ng

material is formed by a material different from

sai d passage nol di ng

materi al . 19. An ink jet head according to Claim 18§,

wherein said edge recesses form a space.

-20. An ink jet head-according to Claim 16, wherein

5 2l edge portion molding material used for forming said

edge recesses remain in said edge recesses.

21. An ink jet head according to Claim 16,

(&- wherein ink supply inlets are provided on said
10 substrate for supplying ink to ink passages.

.22, An ink jet head according to Claim 18,
wherein said energy genera lng elements are electro-
thermal transducing elements for generating thermal

15 energy'as_said energy. |
-

-
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10 11.

_ Abloroe—~8 TPOS
yng an ink jet head according to

A net

aim 1, wherein said|ecOtRLAGEMENDSHEBT df ng material is forned by a positive

type photosensitive re¢sifn. I5-

D. A nethed_for pmnufacturing an

ink jet head accordin 10@@-}9‘9 govhe

by means of light. 25

1
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sai'd édgé pbrtfon nol fling material is fprmed by aﬂ”fﬁl‘ﬁﬁh@ﬂs}%@a&é@.qe% iege"d"‘
hod for [ninabaaitr | E‘?a:,e%ﬁ ] h% Seq
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head accordi ng @@ qgnt%A% gidy said wall formation nater
by a negative type phot0Sens
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DATE OF RECEIPT 2112000

1. A method for manufacturing an ink jet head,

comprising:

a step of arranging on a substrate a passage molding
material to form an ink passage, said ink passage inéluding
a plurality of nozzle portions. communicating with plural
dischéfge ports, respectively, and a common ink chamber
commonly communicating with said plurélity of nozzle
portions, and an edge portioh molding material;

a step of arranging on said substrate a wall formation
material to cover said_passage.mdiding_material and séid
edge porfion molding material so as to form a difference.in
heightfof.said wall fprmétioh material- according to the
location‘of said passage moiding material and said edge
portioh,molding material;_apd _

a step of.removing.at least said passage molding
material from said substrate to form said ink passage with
said wall formation material. |

2. A mgthod for manufécfuring an ink jet head
according to Claim 1, wherein said paths include a
plﬁrality of nozzle portions conductively connected
with.said plural discharge ports, respectively, and a’
common ink chambexr conductively connected with said

plurality of nozzle portions for shareable use.

3. A method for manufacturing an ink jet head
according to Claim 2, wherein said edge portion molding
material is arranged in the vicinity of the end portion

of a part of said passage molding material for forming




resin. 15. A method for manuf acturing an ink je
said discharge ports are fornmed 5 bet ween s
fourth step. 16. An ink jet head conprising: p

di schargi havi ng energ ene
t her eon Jﬂ“ﬂﬁ“ﬁﬂlﬂﬂﬁ[ﬂm for di schar gi n)gtﬁ?nk

and 10 ¢ atwall Sormation material connec
recesses arranged to formthe walls of an ink p
including a plurality of nozzle portions comun

di scharge port ssaidespeutanvelnyk cmahlzecommon i nk

(REPEAGEME‘IEBHBETIU

eH-seRrat o€ or
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ed to said suhdtr

ssage, said inkp

chanmber comonly
comuni cating with said plurality of nozzle portions, 15 wher ei
recesses different fromsaid recesses are '

o Caimi,
said

ts for
ranged
ports;

at e havi ng

assage

pl ural

I n edge

4. A method for manufacturing an ink jet head

according to Claim 1, wherein said first step and said

5 second step are executed simultaneocusly.

5. A method for manufacturing an ink jet head

according to Claim 1, wherein said first step and said

second step are executed in that order.

10

6. A method for manufacturing an ink jet head

according. to Claim 1, wherein said edge portion molding

material is connected with said passage molding

material on said substrate and arranged to extrude from _ .

15 said passage molding material.

7. A method for manufacturing an ink jet head

- according to Claim 1, wherein said edge portion molding

material is arranged on the substrate apart from said

20 passége molding material.

8. A method for manufacturing an ink jet head

according to Claim 1, wherein said passage molding

material is formed by a positive type photosensitive

25 resin.

9. A method for manufacturing an ink jet head



further arranged in said wall forrmation nateri alm—where+a—s fﬂ I
~formation material has a difference in height a cEERhAG@MEﬂTt&&@E
sai d i nk passage-and—said edge recesses. 20
according to Gaim sai d edge r ss@s |ar gqﬂgqmm\/
connected wt j mgmges on said sﬁ‘ggtrc , %% provi de
fromsaid in '

—

18. An ink jd

—

16, wherein sald edge recesses are provided aparjt fromsaid ink

sai d substrate.
sai d edge recess&scaﬁi_rﬁg?\ €PaCLaim 1,

10
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cation of

7 An I nkj}jet head

I
1o extrude
fo Cl aim

gssages on

39 19. An ink jet head accor'etnmg—to CTraim 16, wherein

material is formed by one and the same material

passage molding material.

10. A method for manufacturing an ink jet
according to Claim 1, wherein said edge portion
material is formed by a material different from

passage molding material.

11. A method for manufacturing an ink jet

according to Claim 1, wherein said edge portion

wherein said edge portion molding

as said

head
molding

said

head

molding

material is formed by a positive type photosensitive

rasin.

12; . A method for manufacturing an ink jet

according to Claim 1, wherein said edge portion

head

molding

material is formed by a negative type photosensitive

resin.

13. A method for manufacturing an ink jet:

according to Claim-l, wherein said edge portion

head -

molding

material is formed by a material to be degasified by

means of light.

1l4. A method for manufacturing an ink jet

head

according to Claim 1, wherein said wall formation

material is formed by a negative type photosensitive



200 An ink jet head according to Claim 16, wherein 5 tion
.ol di ng m ng sai d edge rece Sgﬁ? edge
recesses. 21. An ink jet ad accordlng to Cl ai m{l slippl y
inlets areJHm MI“M!‘ Hlﬂ subst r-at38 for uppl vi ng i m i Nk
passages d according to daimlilg 22 &8 I 4 gnergy

generati ng el ement s are electro- thermal transduc]ng el enents f«¢
generating thermal 15 energy as sai d enerqgy. S

resin.

15. A method for manufacturing an ink jet head
according to Claim 1, said discharge ports are formed

5 between sald third step and said fourth step.

16. An ink jet head comprising:

plural discharge ports for discharging ink;

a substrate having energy-generating elements.arranged
thereon to generate energy for discharging ink from the
discharge ports; and

10 a wall formation material connected to said substrate
having recesses érraﬁged to form the walls of an ink

passage; said ink passage including a plurality of nozzle

portions communicating with-said plural discharge ports,
respectively, and a common ink chamber commonly
communicating with said plurality of nozzle portions,

.15 wherein edge recesses different from said recesses are
further arranged.in said wall formation material,

wherein said wall formation material has a difference

in height according to the location of said ink passage and
said edge recesses. |

20 '17. An ink jet head according to Claim 16,
| wherein said edge recesses are conductively connected
with said ink passages on said substrate, and provided to

extrude from said ink passages.

25 18. An ink jet head according to Claim 16, wherein

said edge recesses are provided apart from said.ink passages

on sald substrate.
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19. An ink jet head accordihg“tb Claim 16,

wherein said edge recesses form a space.

20. An ink jet head-according to Claim 16, wherein
S an  edge portion molding material used for forming said

edge recesses remain in said edge recesses.

21. An ink jet head according to Claim 16,
wherein ink supply inlets are provided on said

10 substrate for supplying ink to ink passages.

-22. An ink jet head according to Claim 16,
wherein said energy generating elements are electro-

thermal - transducing elements for generating thermal

15 energy'aSgsaid energy.



