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INK JET HEAD SUBSTRATE AND INK JET HEAD USING SAME

FIELD OF THE INVENTION AND RELATED ART

The present insentibn relates to an ink jet
head substrate and an ink jet head using the same
wharein ink is ejected through én orifice in the form

of a droplet. more particularly to an ink jet head

" suhbatrata and an ink :et head using tha same in which

‘an ink jet head subatrates ejecting the ink in a

direction perpendicular to the substrate having a
plurality of heaat ganarating rasistors for ajecting
the ink, are arranged on a flat plate staggeredly,
and/or, an ink jet unit having nozzles and ejection
outlets are staggeredly disposed on said ink jet head
substrate.

An ink jet printing method as disclosed in
Japanesa Laid-Open Patent Application No. 5183771979,
for example, has peculiar features as compared with
other ink jet printing method in that the power for
ejecting the ink iz thermal energy applied to the
liquid.

More particularly, ﬁhe recarding or printing
mathod disclosed in the Japanese Laid-Open Patent
Application, the liquid is heated by the tharmal
energy to create a bubble, and the expanding force of
the bubble eject the liquid through an orifice.at an

and of the racording head to the recording material so
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that a desired recovding aof information or pattern is
carried out. Generally., the ink jet head therefor,
comprises an orifice for eajecting the liquid, and a
liquid passage including heat acting portion whare the
thermal energy for ejecting the droplet through the
orifice is applied to the liquid, which constitute a
liquid ejecting portion. It further comprises a heat
generating resistor layer {electrothermal transducer)
for generating thermal energy, an upper protection
laysr for protecting tha heat genarating rasistor
layar from the ink and a lower layer for accummlating
sheet. | ‘

As disclosed in dapanasc Laid-0Open Patant
Application No. 95154/1984, the qriiica plate i=
bonded to the suhstraés. 80 that a racording head of
the type in which the liguid is ejected in a direction
perpendicular to the heat acting portion, is provided.

Figure 8 shows & typicel example of such a
type of recording head. A substrate (beater board)
100 has an elongated ink supply port (not shown) at
the centar thareof. A plurality of heat generating
resistors are juxtabosed with the ink supply port
therebatwean Buch that the distances between -the heat
generating resistors and the ink supply port are
substantially the same. The ink is supplied from the
backside of tha substrate 100. The electric wiring is

provided to\supply the electric energy to the heat
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generating resistors, and is elactrically connected
with electrode ﬁads 103 for extarnal connection, which
are disposed at opposite end surfaces of tha substrate
100.1n the same direction as the line along which the
heat generating rasistors are arranged. To the .
substrate 100, an arifice plafe 107 is bonded, by
which the head shown in Figure 8 is manufactured.’

As for suéh'an ink jet head, a further
increase of the recording speed is desired. As a
means for meeting the desire, increase of the length
of the ink jet head 1s considered. More particularly,
by increasing the racording width, the number of dots
simultanecusly printed can be increased, so that the
printing speed is increased. As a typical example of
such an ink jet head, a full-line type ink jet head
has been proposed. With this, tha printable width is
larger than a width of tha recording material, and
therefore, the recording head is not moved, and only
the recording material is fed, so that it is axcallant
in the increase of the recording speed. .

Usually, the long type iank jet head is
constitu;ed by a plurality of head unit. This is
because, If an attempt is made to manufacture one long
ink jet head using one substrate, there exists the
limitation to the length from the maximum size of the

silicone wafer, Additidnally, a greater number of

©. . electrothermal transducers tﬂan in the conventional
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ink jet head, is much larger in tha long type
recording head with the resﬁlt of significantly
increased probability of occurrences of unsatisfactory
elactrothermal transducers. 8o, the yield i3 very
low. )

If the above-described head units are
arranged on one line (non-ataggered). non-printable
part occurs at the connecting portion batwean adjacent
head units, which is not preferahle. In arder to
avoid the noun-printable portion, the ink supply port
hag to extend to the 'and of the substratae in tha
direction of the arrangémsnt of the heat generating
resistors with the result of dividing the substrate.
U.S. Patents Nos. 5016023 and 5160945 and so on
propose staggered arrangement of the head units on a
flat plate.

By the staggered arrangement, uniform
printing is possible over the racording width without
dividing the substrate. However, the staggered
arrangemant gives rise to additional prohlems. 8ince
the ﬁead unit has at least two recording lines, the
amount 6f memory for the data to be printed betwean
lines of tha nozzlas increasas with increase of the
distance Ln between the head unit lines. This
increases tha capacity of image memory of the gain
assembly to increase the cost of the apparatus and to

decrease the processing speed. The drawbacks are
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particularly Iignitichnt in tha casa of color ink jet
apparatus or high density ink jet aﬁparatus. Wifh the
increase of the distance Ln, the size of the recording
head increases with the result of increase of the size
of the recording apparatus. Accordingly, the distance
In is desirably small.

With tlie styucture d;sclosed in U.S. Patant
No. 5160945 is preferable in this respect because the
head unita linea are in contact. However, the
electric connection with the external lines are
carriad out only a top surface of tha substrata. This
is not a significant problem when the density of the
electrothermal transducer arrangement is low.
However, when the electrothermal transducers are
arranged at a high density,'the regsistance of a common
electrode increases, because the common electxode for
supplying the electric power is extended to the
opposite side through between the ink supply port and
the end surtacé of the substrate, so that the langth
of the common electrode is increased. 1n this case,
the voltage drops through the common alactrode ara
different when only one heat generating resistor is
actuated than when all of the heat genarating
resistors are actuated, with the result that the

voltagas across the heat generating resistors are not

uniform. If an attempt is made to increase the width

of the common electrode in order to reduce the
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regigtance of the common electrode, the size of the
substratc has to be increasad with the result of coat
increase.

The similar problem occurs when the electrode
pads for external connection are arranged at an end
surface perpendicular ta the line af the heat

generating resigtors. The position of connection to

the electrode pads is limited to the oppasite ends of

the heat generating resistor line. For example, it is
not possible to extend it from the middle portion of -
the line of the heat generating resistors, and
therefore, the width of the common electrode is
requirad to be increased to avoid the increase of the
resistance of the common electrode. This leads to the
increase of the size and cost of the substrate.

As another problem, when an attempt is made
to raduca tha distance Ln hetween adjacent head units
aach having thg structura shown in Fiqure 8, it is
difficult, as will be understocod from Figure 9, to
electrically connect thae electrode bads 103 and the
extarnal lines at the portion where the head units are
overlappad (a portion 301 in Figure 9), and therefore,
the distance between the head units is not decreased
so much.

1f TAB technique is used for electric
connection between the electrode pads and the external

lines in order to reduce tha distance between

&
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recording materials, as disclosed in Japaness Laid-
Open Patent Application No. 136616/1984, the positions
of the external lines and the electrode pads are
correctly aligned, and therefore. it is difficult to
reduce the distance between adjacent head units.

SUMMARY OF THE INVENTION

Accordingly, it is a principal objact of the
present invention to provide an ink jet recording head.
substrate and an ink jet recording head using the same
in which the distance between ejection outlets is
reduced in each of the recording head units to
decrease thae manufacturing cost of the apparatus, and

in which the electric connection to the heat

' generating resistors is easy.

According to an aspect of tha.presant
invantion, tharae is provided an ink jet head substrate
incluaing a base plate; an elongated through opening,
for ink supply port, extaending in a longitudinal
diraction of the bese plate; a plurality of heat
genarating resisters arranged on the hase plate along
both sides of the opening; a pair of electrodes
electrically connected to the heat generating
resisters; electrode pads for external electric
connection, the pad being arranged adjacent opposite
ends of the base plate substantially in parallel with

a line along which the heat generating resisters ara
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arranged; wharain a length Ls of the base plate
measured in a diraction along the line, a length Lh of
a raﬁge in which the heat generating resisters are
arranged, and a length Lp of a range in which the pads
are disposed, satiafy

Ip < Ls -2 x (Ls - Lh).

According to this aspact, the averlapping aof
the electrode pads for the extermal conmection can be
avoided, so that the electric connection with the
extarnal lines are easy. Additionally, the TAB
technique is usable.  As a result, the distance
between head units can be reduced, and the distance
between ejaction outlets can be reduced. This permits
reduction of the image memory oflthe main'assembly of
the ink jet recording apparatus, and therefore, the
cost of the ink jet recording apparatus can be
reduced.

As regards the wiring, if the wiring is
establighed hetween the opposite ends of the line of
the heat generating resistor to the electrode pads fox
the external comnection as tha cosmon alectrode, the
wiring is raquired to be extended therebetween because
the electrode pads are arranged within a2 smaller range -
than that of the heat generating resistors. This
results in increase of the electric resistance of the
éomgon elactrode. If the width of the wiring is

increased in an attempt to avoid the increase of the
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alectric resistance, the gize of the chip incraasas,
and theratore, the chip cost increases.

According to another aspect of the prasent
invention, the common electrode for supplying the
electric energy to the heat generating resistor is
extended in a direction in which the heaat generating
resistors are arranged. In addition, the wiring for
connection with the pads is shortest so that the -
above-described problem can be avoided.

Tha number of layers of the alactrodes
increagses for the purpose of the wiring for the
electrodes, but the advantageous effect of the chip
gize reduction is more significant with the éota].
regult of cost decrease. In the casa of tha substrate
in which the driving elemente are built in the
substrate, the number of clectrode layers is not less
than two for the driving elements, and therefore,
there is no need of increasing the number of layers
only for the electrodes.

These and other objects, features and
advantages of the prevent invention will become more
apparent upon a consideration of the following
description of the preferred ambodiments of the
prasent invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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Figure 1 is a top plan view of a substrate
according to a first embodiment of tha prasent
invention.

Figure 2 is a top plan view of an ink jet
head according to the first embodiment of the prasent
invention. '

Figure 3 is a parspective view of an ink jet
head according to the first embodiment of the present
invention. '

Figure 4 is a top plan viaw of a substrate
according to a second emhadiment of the prasent
invention.

Figura 5 is a top plan view of a substrata
according to a third embodiment of the present
invention,

Figure 6 is a top plan view of a substrate
ﬁccord:l.ng to a fourﬁh embodiment of the present
invention.

Figurae 7 is a top plan view of a substrate
according to a fifth embodimeat of the pres.ent
invention.

Figure 8 illustrates a conventional ejection
element.

Figure 9 is a top plan view of a conventional
ink jet head.

Figura 10 is a schematic view of an ink jet
rvaecording apparatus having a full-line type ink jet
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haad using the substrate according to the prasant

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present
invention will be described in conjuncﬁion with the
accompanying drawings.

Epbodiment 1

Figure 1 is a top plan viaw of an ink jet
head substrate according to a first embodiment of the
present inventiom.

Figura 2 is a top plan view of an ink jet
head according to this embodiment of the present
invention in which the substrates are ;rrnnged in a
staggered manner.

Figure 3 is a perspective view of an ink jet
head according to this embodiment.

In Figures 1 - 3, reference numeral 100
designates a substrate (heatar board) having heat
ganarating ramistors 101: 102, a common électrode for

supplying electric energy to the heat generating

Tesistors 102; 103, electrode pads for electric

connection with external lines: 104, an ink supply
port Formed in tha substrate 100; 105, an external
wiring board; 106, external wiring; 107, an orifice
plate in which ejection ocutlets 108 are formed: and

109, a support for supporting the substrate 100 and
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the external wiring board 105.
In those Figures, the dimensional legends are
as follows:
Ls: Length of the substrate 100 measured in a
direction along which the heat generating resistors
i01 are arranged. -

Lh: Length of the heat generating resigtor range.

-9

Lp: Length of a range in which the electrode pads
103 are providaed. -

We: Width of the substrate 100 measured in a
direction perpendicular to the direction along which
the heat generating resistors 101 are arranged.

Ln: A distance between nozzles of two head

“units. -

Referring to Figure 1, an ink supply port 104
for supplying the ink to the ink passages are formed
subgtantially at the center in the longitudinal
direction of the substrate 100, through the subatrate
100. To lines of heat generating resistors 101l
(cjéction energy generating elements) for ejecting the
ink are formed with the ink supply port 104
therebetween. To the opposite ends of the heat
generating xesistor line, common electrodes 102 are
connected respectively. The common electrode 102 is
extendad away from the ink supply port 104 toward the
end of the substrate, and is bent before ihe end of

the substrate and is connected to the electrode pad
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103 for connéctian with the external line. The
electrode pads is extended along the longitudinal end
of the substrate. In addition to the common electrode
pads, there are provided additional pads connected
with selection electrodes (not shown) electrically
connected with respactive heat genarating registors.
Here, the langth Lp of the area in which the electrode
pads for external connection are disposed, satisfy

Lp £ Ls - 2 x (Ls - Lh). By forming such electrode
pads, thea alactroda pads for axtarnal connection are
disposed within an area where the substrates are not
overlapped even when the gubstrates are arranged
staggeredly.

By using the substrate 100 shown in Figure 1,

'the distance Ln between nozzle lines can be minimirzed,

by which the required amount of the image memory can
be decreased, and therefore, the cost can be
decreased. Additionally, the reduction of the amount
of the memory results in increase of the processing
speed. Since the elactrode pads for the external
connaction and the respective electrodes are formed at
opposite sides of tha substratq. the length of the
eleactrode pad arrangement fegion can be reduced
without increasing the number of electrode pads. In
addition, the necessity for long common electrode can
be avo;ded to such an extent that the voltage drop is

not aibrdblé@-ff_i«
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Table 1 gives numerical examples for a pitch -
oi.’.the heat genarating resistors 101, the number of
heat generating res:lstoré 101, the length La, the
width Ws, the length Lh, the number of electrode pads
103 for the aexternal connection, a pitch of the
electrode pad 103, and the length Lp.



Takble 1

Resistor 101 . Pads 103 Substrate 1po
Pitch | No. Width Lh | Pitch | No, wWidth Lp Ls Ws
{n) ' {mm) (p) (rem) (mm) | (mm)
Emb. ‘1 84.6 50 4,23 90 54 2.43 5.5{ 4.0
" 2 42.3 100 4.23 160 30 - 2.40 5,5 5.0
=3 42.3 .| 200 8.46 300 28 4.20 10,5 6.5
. 4 84.6 50 4.23 90 54 2.40 5.5 3.0
" 5 42.3 200 8.46 309 |_ 28 4.20 10.5 5.0
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The required mewory (bit number) and the
digtance Ln batwaen nozzle linas whaen tha ink jet haead
is manufactured using four substratee described above,
as shown in Figure 2, are as follows:

Ln

Ws + (a width of noszle lines)

4.0 + 0.4 = 4.4 mn
Required amount of the memory = Ln/(pitch of the
heat generating resistors) x (the number of
nozzles) = 4.4 x 1073/84.6 x 1076 x 50 x 4
= 10400 (bits)
The aama considaration is made to thﬁ
conventional ink jet head shown in Figure 9 using

conventional substrates shown in Figure 8. 1t is-

‘ assumed that the dimensions of the substrate and the

elements in the substrate are the same as the above
except for the electrode pads. Since the axtarnal
lines sre to be provided between the subatratas, at
least 2 mm is required bétween substrates, and
therefore,
La = Ws + {width of the nozzle lines) + (substrate
interpnal) = 4,0 + 0.4 + 2,0 = 6.4 mm

The amount of the required memory is as

follows:
Raquirad memory = Ln/{the pitch of the heat

generating reasistors) x (the number of nozzles)

= 6.4 x 10°3/84.6 x 1075 x 50 x 4 = 1513 (bits)

It will be understood that the amount of the



10

15

20

25

-17-

required memory in this embodiment is approx. two
tﬁirés that required by the conventional structure.

The description will be made as to an example
of a manufacturing method for the sub#trate.of this
embodiment. On a 'silicon wafer, a heat generating
resistor layer (HfBy) or the like and an electrode
layer of Al or the like are formed in this order

through thin film formation technique such as

spattering or the like, The layexs are patterned to
provida the heat generating rasistors 101 tha common
alectrada 102 and selection (reséeciive) electrode
(not shown). Then, the silicon wafer is coated with
protection layer of 8i0; or the like, and thereafter,
the through hole is formed in the portion where the
alactrode pads are formed. Additionally, gold is
laminated to form the electrode pads at the through
hole portion. This is then, patterned to provide the
axternal alectrode pads 103. Thereafter, the silicon
wafer is cut into a predatermined size, thus.praviding
the substrate (heater hoard) 100.

An orifice plate 107 manufactured through
e@lectrotorming, is bonded on the heater board so that
the heat generating resistors are aligned with the
ajection gutlets. Thus, ejection element is
manufactured. A plurality of such ejection elements
are arranged in the staggered manner as shown in |

Figure 4 and are bonded on the support 109 by a
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bonding material. Subsequently, an external electrode
plate 105 comprising polyimide film having copper
wiring 106 to which beam leads are connected (TAB) is
bonded on the substratﬁ_. After completing all the
wiring, the driving elements are shield by silicone
resin material or the like to protect them from ink or
humidity. In this manner, a recording head shown in
Figure 3 having the staggered ejection elements; ara
completed.
Embodiment 2

In Embodiment 1, the electrode iz extendad
around adjacent the end portion. With the inc;rease of
the number of heat génerating resistors, the increase
of the voltage drop is not negligible. In Embodiment
2, the electrode :l_s :meroved. from this standpoint.

Figure 4 is a top plan view of the substrate.
As shown in this Figure, the pattern of the common
electrode 102 is different from that in Embodiment 1.

More particularly, the common electrode 2 is
in the form of a stripe axtending codirectiaonally with
the line of the hear genarating resistors 101. Thus,
tha common electrode 102 and the electrode pad 103 for
the external connection are connected with minimum
distances. Therefore, tha electrode layer has a two
layer structure through an insulating layer as is
different from Embodiment 1. However, as will be

understood when Figures 4-and 1 are compared, the
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common electrode 102 ie not extended around, and
therefore, the dimension of the substrate 100 meagured
in the direction parpendicular to the line of the heat
generating resistors 101 is made smaller. By the
reduction of the size of the substrate, the distance
Lo between nozzle lines can be reduced. and therefore,
the required amount of the memory can be Ffurther
raduced.

Table 1 also gives numerical exawmples for a
pitch of the heat generating resistors 101, the number
of haat ganarating rasistors 101, the length Ls, the
width We, the length Lh, tha number of electrode pads
103 for the extermal connection, a.pitch of the
alactrode pad 103, and the length Lp.

The required memory (bit number) and the
distanca In betwaﬁn nozzle are as follows:

In =3.0+0.4=3.4 mn

Re_quired amount of the memory = Ln/(pitch of the
heat generating resistors) x (tha numbher of
nozzles) = 3.4 x 1073/84.6 x 10°% x 50 x 4

= 9038 (bits)

It will be understood that the amount of the
ragquirad manmory in this ambodiment is reduced.

As will be understood from the above, the
capacity of the memoxy can be reduced as compared with
Embodiment 1.

Embodimaent 3
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Figure 5 is a top plan view of a substrate
(corresponding to Figure 1) of Embodiment 3. Ian this
embodiment, the density of the heat generating
ragistar 101 arrangament is sé high that the pitch of
the electrode pads 103 for the external connection of
the respective electrodes is too small to carry out
the afterward electric comnection. Therefore, the
number of electrode pads 103 is redpced. To
accomplish this, driving elements 201 is built in the
subatrate 100 through the semiconductor wanufacturing
process. The signal ‘lines for the driving elements
201 and the GND lines for the driving elements 201 are
formed into a matrix, thus reducing the number of
external cdnnection electrode pads 201.

Such driving elements can be manufactured.
through known NMOS process, for example. Except for
the built in driving elements, this embodiment is the
same as in the first embodiment in the manufacturing
method.

Table 1 gives numerical examples for a pitch
of the heat generating resistors 101, the number of
heat generating resistors 101, the length Ls., the
width Ws, the length Lh, the number of elactrode pads
103 for tha external comnection, a pitch of the
electrode pad 103, and the length Lp.

It will be understood that the amount of tha
requirad menory in this enbodiment is reduced.
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The required capacity of the image memory can
be reduced, and the manufacturing cost can be reduced.
Embodiment 4

Figure 6 is a top plan vidw of a substrate

according to Embodiment 4. In Embodiment 3, Figure 6

"is a top plan view of a substrate {correspanding to

Figure 1) of Embodiment 4. In this embodiment, the
density of the heat generating resistor 101
arrangement is so high that the pitch of the electrode
pads 103 for the external comnaction of the respective
electrodes is too small to carry out the afterward
electric connection. Therefore, the number of
alectrode pads 103 is reducad. To accomplish this in
Embodiment 3, drivihg elaments 201 is built in the
suhstrate 100 through the semiconductor manufacturing
process. The signal lines for the driving elemants
201 and the GND lines for the driving elements 201 are
fornad.into a matrix, thus raducing the number of
oxtarnal connection electrode pads 201.

' Hawever, ' the number of electrode pads 103 is
still large. In this embodiment, the driving elements
201 and the logic circuit for driving them, for
example, shift register are built in, thus further
reducing the numbar of electrode pads 103. Such shift
xegisters can be manufactured together with the

driving elemen;a and latching circuit through known
ﬁi-duos prbcess.
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Except for the built in logic circuits, the
manufacturing process is the same as in Embodiment 3.

Table 1 gives nﬁmerical examples for a pitch
of the heat generating resistors 101, the number of
heat generating resistors 101, the length Ls, the
width We, the length Lh, the number of electrode pads
103 for tha'external.connection, a pitch of the
electroda pad 103, and the length Lp.

It will be undarstood that the amount of the
required memory in this embodiment is reduced.

As will be understood, tha raguirad capacity
of tha image memory can ba reduced éimilarly to
Embodiment 3, and therefore, the cost of the apparatus

can be reduced.

‘Embogiment 5

Figure 7 is a top plan view of the subxtrate
accarding to Embodiment 5 of the present invention.
The manufacturing method of the subStrate of this
ambodiment is similar to that in Embodiment 4.
However, ay shown in Figure 7, the pattern of the
common alactrode 102 is different.

Maore particularly, the common electrode 102
is in the form of a stripe extending in a direction in
which the heat genaerating resistors 101 are arranged.
By this, the common electrode 102 and the electrode
pad 103 are connected through minimum distance.

Therefore.'tha number of electrode layers is
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increased., but by Fhe common use of the electrode
layers far the driving elaments 201 and the logic
circuit element 202, the number of electrode layer is
got increased. As will be understood from comparison
between Figures 7 and 5, the electrode 102 is not
extended around, and tharefore, tha Aimension of the
substrate 100 measured in a direction perpendicular to
the direction of the line of the heat gemerating '
resiétor 101 line, is shorter than in Embodiment 3.

By avoiding tha increaza of the numbar of
electrode layers, the liability of improper ingulation
between selectrode layers can be avoided, thus
incraaging tha reliability.

Table 1 gives numerical examples for a pitch
of the heat generating resistors 101, the number of
heat generating resistors 101, the length Ls, the
width Ws, the length Lh, the number of electrode pads
103 for the extaernal connection, a pitch of the
electrode pad 103, and the length Lp.

It will be understood that the amount of the
required memory in this embodimant is reduced.

Referring to Figqure 10, there is shown an
example of an ink jet apparatus using the ink jet head
of full-line type using the substrate of the present
invention,
| As shown in Figure 10, the ink jet apparatus
is provided with a line type heads 220la - 22014, and
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the line type head 2201a - 22014 are securedly
supported by a holder 2202 with predetermined
intervals in the direction X with parallelism
therebetween. The bottom surface of each of the heads
2201a ~ 22014 is provided with 3456 ejaction outlet
facing downwardly at_the intervals of 16 ejection |
outlets per mm in a line along Y direction. By this,
218 mm width can be recorded.

Each of the head 220la - 22014 ejects
recording liquid using thermal aenargy, and is

- controlled by head driver 2220. A head unit is

constituted, including heads 2201a - 2201d and the
holder 202, The head unit is movable in the vaertical
direction by head moving means 224. '

Below the haads 220la -~ 2201&, head caps
2203a - 22034 are disposed adjacent to one another
corresponding to the heads 220l1a - 2201d4. Each of the
head caps 2203a - 22034 contains ink ghsorbing
material such a= sponge therein.

The caps 2203a - 22034 are supported by an
unshown holder. A cap unit is constituted. including
the holder and caps 2203a - 22034. The cap unit is
movable in X diraction by thé cap moving means 2225.

To the heads 220la - 22014, cyan, magenta,
yellow and hlack inks are supplied from ink containers
2204a - 22044 through ink supply tubes 220%a - 220534,
raspactivealy, to parmit color printing.
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' The ink suﬁply is effectéd'hy capillary
action of tha sjection outlet. Therefore, the liquid
levels in the ink containers 2204a - 22044 are lower
by a predetermined distanges from the ejection outlet
positions.

The apparatus is provided with an
electrically chargeable seamless belt 2202 for feeding
the racording sheet 227 (recording material).

The balt 2206 is extended around a driving
roller 2207, idler rollera 2209 and 22092 and a
tension roller 2210 and is driven by a belt driving
motor 2208 operatively connected with thae driving
roller 2207 and controlled by a motor driver 222i.

The belt 2206 travels in X direction light
below the ejcction outlets of the heads 2201a -~ 22014.
The downward deflection thereof is confined by a
sacured support 2226.

A cleaning unit 2217 functions to remove
péper dust oxr the like deposited on the surface of the
belt 2206.

A charger 2212 functions to electrically
charge the belt 2206. The chargar 2212 is actuated or
deactuvated by a charger driver 2222, By the
electrostatic attraction fbxc. provided by the
electric charging, the recording material is attracted
on the belt 2206. "

Before and after the charger 2212, pinch



10

15

20

25

-26-

rollers 2211 and 2211a are disposed to cooperate with
the idler rollers 2209 and 2209a to urge the recordiag
shaat 2227 to the belt 2206. _

The raecording materials 2227 arse contained in
a cassette 2232, and is féd out one~by-one by rotation
of a pick-up roller 2216 driven by the motor driver
2223, and is fad to an apax guide 2213 in a direction
X by the feeding roller 2214 and the pinch roller 2215
controlled by the same driver 2223. The guide 2213 is
provided with an apex space to permit flexing of the
recording sheet.

Reference numeral 2218 designates a sheet
discharge tray for receiving the discharged sheet.

The above-described head drivar 2220, the
head mv;;zg means 2224, the cap moving means 2225,
the motar drivers 2221 and 2223 and the charger
driver 2222, are all controlled by a control circuit
2219. .

In the foregoing embodiments, the ink has
been described as liquid ink. However, & solid ink
which is s0lid at room temperature or lower and is
requified above the room temperature. Generally, in
the ink jet type, the ink is heated to a2 temperature
30 % - 70 ®C to stabilize the viscasity of the ink.
Theraefore, the ink may be the ope which is requified
upon the applic_ation of the recording sigmal.
Mditionaiiy; the ink may be tha one which is solid
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but is requified by heating.

The prusanﬁ invention is applicable to a -
textile printing apparatus which highly demands a2 long
ink jat head or to a taxtila printing systam
comprising pre-processing apparatug and post-
processing apparatus. By using the present invention,
the long ink jet head capable of printing without oon-~
uniformity, can be provided. 'Therafora. a texti;e
printing apparatus or system'capdblé of ﬁrinting very
fine images with high guality, can be provided.

When tha ink jet head according to the
present invention is used, disturbance in the image
can be avoided in a facsimile machine, copying machine
or printer or the like.

The prasant invantion is particularly
suitably usable in an ink jet recording head and
recording apparatus wherein fhermal energy by an
electrothermal transducer, laser beam or the like ia
used to cause a change of state of the ink to aject orx
discharge the ink. This is bacause the high density
of the picture elements and the high resolution of the
recording are possible. |

The typical structure and the operational
principle are preferably the ones disclosed in U.S.
Patant Nas. 4.723,129 and 4,740.796. The principle
and structure are applicable to a so-called on-demand

type recording system and a continuous type recording
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gsystem. Particularly, howaver, it is suitabla for ;nn

on-demand type because the principle is such that at

least one driving signal is applied to an

electrothermal transducer disposed on a liquid (ink)
reta;ning sheat or liquid passage, the driving aignal
being enough to provide such a quick temperature rise
beyond a departure from nucleation boiling point. by
which the thermal energy is provided by the
electratharmal transducer to produce film beiling on
the beating portion of the recording head, whereby a
bubble can be formed in the liquid {ink]) corresponding
to each of tha driving signals. By'the production,
development and contraction of the the bubble, the
tiquid (ink) is ejected through an ejection outlet to
produce at least one droplet. The driving signal is
preferably in the form of a pulse, because the
development and contraction of the hubhle can be
aeffected instantaneously, and therefore, the liquid
{ink) is ejected with quick response.  The driving
signal in the form of the pulse is preferably such as
disclosed in U.S. Patents Nom. 4,463,359 and
4,345,262. 1In addition, the temperature increasing
rate of the heating surface is preferably such as
digcloged in U.S. Patent No. 4,313,124.

In addition, the prasent invention is -
applicable to the structure discloséd in Japanesge

Laid-Open Patent Application No., 123670/1984 wherein a
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common slit is used as the ejection outlet for plural
electrothermal transducers, and to the structure -

disclosed in Japanese Laid-Open Patent Application No.
138461/1984 wherein an opening for absoxrbing pfassure
wave of the thermal energy is formed corresponding to
the ejecting portion.

The provisions of the recovery means and/or
the auxiliary means for the preliminary operation are |
preferable, because they can further stabilize the
effects of the present invention. As for such means,
thare are capping means for the recording hgad,
cleaning means thevefor, pressing or sucking means,
preliminary hesting means which may be the
elactrothermal transducer, an additional hsating
alamant or a combination thereof. Also, means for
effecting preliminary ejection (not for the recording
operation) can stabilize the recording operation.

The ink jet recoxding apparatus may be used
as an gutput terminal of an information processing
apparatus such as computer or the like, as a capiing
apparatus combined with an image reader or the lika,
or as a facsimile machine having information sending
and receiving functions.

While the invention has been described with
reference to the structures disclosed herain, it is
not confined to the details set forth and this

application is intended to covar such modifications or
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changas as may come within the purposes of the
improvements or tha scope of the following claims.
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WHAT 18 CLAIMED IS:
1. An ink jet head substrate comprising:

a base plate:

an alongated through opening, for ink supply

5 port. extending in a longitudinal dfrection of said:
base plate;

& plurality of heat gemerating resisters
arranged on said base plate along both sides of said
opening: _

10 a pair of electrodes electrically connected

to said heat generating resisters;
electrode pads for external electric
connection, said pad being arranged adjacent dpposite
ends of said base plate substantially in parallel with
15 a line along which said heat generating resistere ara
arranged;
wherein a length Ls of sald base plate
measured in a direction along the line, a length Lh of
a range in which said heat generating resisters are
26 arranged, and a length Lp of a range in which said
pads are disposed, satisfy

Lp £ Ls -2 x {Lg - Lh).

2. A substrata according to Claim 1, wherein
25 said pair of electrodes comprises discrate electrodes
' and & common electrode which is effective to supply

alactric energy to said heat generating resisters, and
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said common electrode is extended toward the opposité
ends of said base palate and is curved adjacent the
ends and is commected to said pads.

3. A substrate according to Claim 2, further

comprising built-in driving elements for driving said
heat generating resister.

4. A substrate according to Claim 3, further
comprising built-in controlling éléments for the

driving elements.

5. A substrate according to Claim 1, wherein
said pair of electrodes comprises discrete electrodes
and a common electrode which is effective to supply
alactric energy to said heat ganerating resisters, and
said common electrode is in the form of a stripse
extending along the line, and said common electrode is

connected to the pads with minimur distance.

6. A substrate according to Claim 5, further _
comprising built-in driving elements for driving said
heat generating resisfer.

7. A substrate according to Claim 6,

further comprising built-in controlling elements for
the driving elements.
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8. An ink jet head:

a plurality of substrates arranged
staggeredly, sach of said substrate including:;

a base plate;

aﬁ elongated through opening, for ink supply
port, extending in a longitudinal direction of said
base plate;

a plurality of heat generating resisters
arranged on said base plate along both sides of said -
gpening:

a pair of alactrodes alectrically connected
to saiad heét generating resisters;

electrode pads for external electric
connection, said pad being arranged adjacant opposite
ands of said basa plata substantially in parallel with
a line along which said heat generating resisters are
arranged;

wherein a length Ls of saild base plate
measured in a direction along tha line, a length Lh of
a range in which said heat genarating resisters are
arranged., and a length Lp of a range in which said
pads are disposed, satisfy

Lp § Ls -2 x (L8 - Lh);

said ink jet head further comprising:

ejection outlets faced to said heat
generating resister, respectivaly: and

ink passages in fluid communication with said
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ejection outlets and with the supply port.

9. An ink jet head according to Clainm 8,

wherein said pair of electrodes comprises discrete

electrodes and a common electrode which is effective

to supply electric energy to said heat generating
resisters, and said common electrode is extended
toward the opposite ends of_said base palate and is
curved adjacant the ends and is connected to said
pads.

i0. An ink jeat haad according to Claim 9,
further comprising built-in driving elements for

driving sajid heat generating resister.

11. An ink jet head according to Claim 10,

further comprising built-in controlling elements for
the driving elements.

12. An ink jet head according to Claim 8,
wherein said pair of alectrades comprises discrete
electrodes and a common electrode which is effective

to supply electric energy to said heat generating

resistars, and said common electroade is in the form of

a stripe axtending along the line, and said common
electrade is connected to the pads with minimum

distance.
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13. An ink jer head according tao Claim 12,
further comprising built-in driving elements for

driving said heat gennrating register,

14. An ink jet head according to Claim 13,

further comprising built-in controlling elementz= for
the driving elements.

15. An ink jet head according to Claim 8.,

wherein said ink jet head has a recording width largar
than a width of a recording matarial.

16. An ink jef apparatus comprising:

an ijh including;

a plurality of substrates arranged
staggeredly, each of said substrate including;

a base plate;

an elongated through opening, for ink supply
port, extending in a longitudinal direction of said
base plate;

a plurality of heat generating rasisters
arranged on said base plate along both sides of said
opening:; |

a pair of elactrodes elactrically connected
to said heat generating resisters;

electrxode pads for external elactric

connection, said'pad 5e1ng arranged adjacent -opposite
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ends of said base plate substantially in parallel with
a line along which said heat generating resisters are
arranged; ' |

where;n a length Ls aof said base plate
mnasqred in a direction along the line, a length Lh of
a range in which said heat generating resisters are
arranged, and a length Lp of a range in which said
pads are disposed, satisfy

Lp < Ls -2 x (Lg - Lh);

said apparatus further comprising:

ejection outlets faced to said heat
generating resister, respectively; and

ink passages in fluid cbmmunicétion with said
ejection outlets and with the supply port;

an ink container for containing ink to be

supplied to said ink jet head.



