" I'NK JET HEAD SUBSTRATE AND | NK JET HEAD USI NG SAME - FIRv BF cemPY

| NVENTI ON . AND RELATED ART - The. present invention relates to
an:ink jet. 5 head substrate and an ink-jet head using the sane _ '
~wherein ink is ejected through an orifice'in the form of a dropl et
nore particularly to an ink jet head substrate and an ink jet head
usi ng the sanme in which an ink jet'ﬁéad substrates ejecting the ink in
a 1O'direction perpendicular to the substrate having a plurality of
heat generating resistors for ejecting the ink, are arranged on a flat

plate staggered! yINK JET HRADOSUBSTRATEC AND! IMRI JED SN0 USIRG! $aM@Nd ej ection
" outlets are staggeredly disposed on said ink jet head 15 substrate.

An ink jet printing nmethod as disclosed in Japanese Lai d- Open Pat ent
Application No. 51837/1979, for exanple, has peculiar features as
conpared with ELELD OF THE INVENTION AND RELATED ART

The present insentibn relates to an ink jet
5 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
' substrate and an ink jet head using the same in which
-an ink jet head suhstiates ejecting the ink in a
10 direction perpendicular to the substrate having a
plurality of heat ganarating resistors for ajacting
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
1S 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

20 ejecring the ink is 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

25 emnergy 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



other ink jet printing nmethod in that the power for 20 ejecting the ink is

t hermal energy applied to the i qui d. : More particul arly,
the recording or printing nmet hod- di scl osed in.the Japanese Lai d- Open
Pat ent Application, the liquid is heated by the thermal 25 energy to-
create a bubble, and the-expanding forceqof t he bubble eject the’
liquid through an orifice at an end of the recording head to the
recording material so that a desired recording of

i nformati on or pattern is carried out. Cenerally, the ink jet head

t herefor, COnPt | & alasived’ récodlivy of] dafongatitm o patitexmdia

l'iquid passage i ncl udi ng heat acting portion where the 5 thernal energy
for ejecting 't heasripl @uk.hr GagaTeallky. the dnkf jek MG}S‘I‘FG@"FO the liquid,

o Con L et won W e P AR Sy o 2
liquid passage including heat acting portion where the

5 thexmal 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

10 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=

15 bonded to the suhstra£e. s0 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)

20 100 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 such that the distances between -the heat
generating resistors and the ink supply port are

25 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



for generating thermal energy, an upper protection 10 |ayer for
protecting the heat generating resistor - | ayer fromthe ink and a | ower
| ayer for accumulating. sheet . . : - As disclosed in Japanese
Lai d- Open Pat ent Application No. 95154/1984, the orifice plate.is 15 ..
bonded to the substrate, so that a recording head of the type in which

the liquid is ejected in a direction perpendi cul ar to the heat acting

portion, is provided. : Figure 8 shows a typical exanple of |

such a type of recording head. A substrate (heater board) 20 100 has
an el ongat-ed i ngesepsting @esigtors s )isaelactricdidyx echvecteédr eof . A

plurality of heat generating - resistors are juxtaposed with the ink
suppl y port withcekertinpdenpradeniQh fion Hé‘tel-'@#-t reenneckigBe nWhieh heat
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electric Wring)p§ in tnd'sdie’8e b i ls’ thil®1 8h& Uiddy WREEAYLRE the heat

5 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

10 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

15 such an ink jet head, a full-line type ink jet head
has been proposed. With this, the 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

20 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

35 limitation to the length from the maximum size of the
silicone wafer, Additidnally, a greater number of

©. . electrothermal transducers tﬂan in the conventional



generating resistors, and is electrically connected wi th el ectrode pad
103 for external connect.ion, which are di sposed at opposite end . -
surfaces of the substrata 100°in the same direction as the line al ong

which the 5 heat generating resistors are arranged.- To the =~ substrate.
100, an orifice plate 107 is bonded, by whi ch the head shown in Figure
8 is manufactured. As for skeh an ink jet head, a further

i ncrease of the recording speed is desired. As a 10 neans for neeting the

desire, increase of the length ‘of the ink jet head is considered. Mre

particularly, ink Géti ReA®ASd Guchel4£6@F diddndl dbfig e NUber of dots
simul taneously printed can be increased, so that the printing speed is

i ncreased. As' a nepprdihgchead | vithi théSresult ath signiftcadety, a full-1ine
type ink jet head has been proposed. Wth this, the printable width is
| arger than a widcregpedh probabildtygofseesurrences|of unsatiafacspsy t he

o that Tt i o ofieiteRPReSEa Hamdatnrs .. e ot P W s peed.
Usual |y, thesgl ofged.ype ink jet head is

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

10 avoid the non-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

15 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

20 arrangement gives rise to additional prohlems. Since
the head 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

25 increases tha capacity of image memory of the main
assembly to increase the cost of the apparatus and to

decrease the processing speed. The drawbacks are



constituted by a plurality of head unit. This is - because, if an

attenpt is made to manufacture one long - ink jet head using one
substrate, there exists the 25 Ilimtation to the length fromthe maxi num
size of the silicone wafer. Additionally, a greater number of '

el ectrothermal transducers than in the cofwentional _ :

-4- ink jet head, is much larger in the |long type recordi ng
head with the result of significantly i ncreased probability of
occurrences of unsatisfactory el ectrothermal transducers. So, the

yield is very ©Ppargjcularly significant imchecpsedes ceolar imkadetini ts are

arranged on one |ine_(non-st red o) t abl e curs at the

con?ecthrg p?rtF@Paﬁg e Lit 'ﬂﬂgéhﬂhﬁPPgraﬁh?th%ﬁghnﬁ y I
referable. In e_po nk su
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port has to exten strate I N
head increases with the result of increage of the size

5 of the recording apparatus. Accordingly, the distance
In is desirably small.
With tlie styucture d;i.sclossd in U.S. Patant
No. 5160945 is preferable in this respect because the
head unita linea are in contact. However, the
10 electric connection with the external lines aze
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
15 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 and surracé of the substrate, so that the langth
20 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
25 voltagas across the haat generating resistors are not
. uniform. If an attempt is made to increase the width

of the common electrode in order to reduce the



direction of the arrangenent of the heat generating resistors with the

result of dividing the substrate.- - U S. Patents Nos. 5016023 and
5160945 and so on 15 propose staggered arrangenent of the head units on a
flat plate. g By the staggered arrangenent, uniform

printing is p055|ble over the recording dth wi t hout di vi ding the
substrate. However, the staggered 20 arrdngenent gives rise to additional
probl enms. Since the head unit has at least two recording lines, the
anount of nenory for the data to be printed between | ines of the

nozzl es increasgaststinéd LR cbmbde electrlidel, 20EE sizdYL\@pR t he head
unit lines. This 25 increases the capacity of image nenory of the main

assenbly to i ncsubstrahe basitobet hncamscht\dshharmet pasult ofcenesise the
processing speed. The drawbacks are particularly significant
in the case of dHCERP3PRAK | et apparatus or high density ink jet

apparatus. ,VVth the The similar problem occurs when the electrode
5 pads for external connection are arranged at an and
surface perpendicular ta the line af the heat
generating resigtors. The position of connection to
~ the elactrode padﬁ is limited to the oppasita ends of
the heat generating resistor line. For example, it is
10 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
15 increase of the size and cost of the substrata.

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

20 electrically connect the elaectrode 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.

25 If TAB technique is used for electric
connection between the electrode pads and the external

lines in order to reduce tha distance between



I ncrease of the distance in the size of the recording head i ncreases
with the result of increase of the size 5 of the recording apparatus.
Accordingly, the distance - inis desirably small. : -+ Wth
the structure disclosed in U S. Patent No. 5160945 is preferable in
this respect because the head units Lines are in contact. However, the
10 electric connection with the external |ines are carried out only-a
top surface of the substrate. This is not a significant problem when
the density of the el'ectrot hermal transducer arrangenent is |ow
However, when tjpacétdirig Gidtorials; rai diectbsedr in Jedpanassabgibd-at a high
density, the resistance of a comon el ectrode increases, because the
common el ect r odopénrPatent Appjigatipn Ne.c136616 19w rthespositiore to t he
opposite side through between the ink su g&rt and the end surface

|
of the substrat@f theexhermal FEﬂﬁEH““EG‘p %1 BB RAAELER 1 0de i s

eloct rode are CorRarFhionm i Peshiienti Bh e IAYEFTC "
actuated thag \A/Q@ﬂueélﬁgj diiktahee! hoGRGAWdidcent héff vhli®sS are actuated,

with the result that t 25 vol tages across the heat generating resistors
are not ' '

F_THE 1

Accordingly, it is a principal objact of the
present invention to provide an ink jet recording head.
10 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 the manufacturing cost of the apparatus, and
in which the electric connection to the heat
15 ' generxating 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

20 direction 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

25 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



uniform If an attenpt is made to increase the width of the conmmon

el ectrode in order to reduce the resi stance of the common
el ectrode, the size of the S substrate has to be increased with the
result of cost .- ‘i ncrease. The simlar problemoccurs when

the electrode 5 pads for external connegtlon are arranged at an end
surface perpendicular to the line of the heat : generating resistors.-
The position of connection to ‘'the electrode pads is limted to the
opposi te ends of the heat generating resistor line. For exanple, it is
10 not possi bl grismged;catieréinh 1o MengthLAdbE ios Bad plate the |ine of
the heat generating resistors, and therefore, the width of the common
el ectrode is measuxpdl dadat dipection adobg thealdnel @hdepgtk b ofof t he

resi stance of the common el ectrode. This leads to the 15 increase of the
size and cost o* ¥#Rgedfsmplck the heat generating resisters are

arranged, and a length Lp of a range in which the pads

S are disposed, satisfy

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

10 extarnal linaes are eagsy. Additionally, the TAR
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

15 +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

20 the heat generating resistor to the electrode pads for
the external comnnection as the cosmon aelectroda, 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

25 results in increase of the electric resistance of the
common elactrode. If the width of the wiring is

increased in an attempt to avoid the increase of the



As anot her problem when an attenpt is nmade . to reduce the distance Ln

bet ween adj acent.-head unite © . each having the structure shown in Figure .
8, it is difficult, as will be understood fromFigure 9. to 20
electrically connect the el ectrode pads 103 and the external |ines at

the portion where the head unite are over| apped (a portion 301 in

Figure 9). and therefore, t he di stance between the head units is not

decr eased so nmuch. 25 If TAB technique is used for electric
connection between the el ectrode pads and the external lines in order

to reduce the dletepie beiistance, the gize of tha chip increases,. -7-
recording materials, as disclosed in Japanese Lai d- Open Pat ent

Appl i cation Noangssaeanugnnb thmechiB | t9Whincreages: he external [ines and
GTficult o 5 reduce MROTSRLRE AN ARahCah i AT ORAPEs
invention, the common electrode for supplying the
5§ 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.

10 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 éotal
regult of cost decrease. In the casa of tha substrate

15 3in which the driving elements 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.

20 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

25 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



SUMVARY OF THE | NVENTI ON C Accordingly, it is a principal
obj ect of the present invention to provide an ink jet recording head.
10 substrate and an ink jet recording head using the same i n-which
t he di stance between ejection outlets is reduced in each of the .
recordi ng head units to decrease thegmnufacturing cost of the
appar atus, and i n which the electric connection to the heat 15
generating resistors is easy. According to an aspect of the
pr esent invention, there is provided an ink jet head substrate

i ncludi ng a base pl ate; Bigutepdgisca top @ifn view of, a substrate nk supply
port, extending in a_longitudinal 20 direction of the base plate; a
plurality of hedccordingcte &ifizst eubedlmant, of;th8 PERSMMe hase pl ate

al ong bot h sides,of the opening; a pair of electrodes

electrically coﬂ'ﬁ’ggfliao?b the heat generating resisters; electrode
pads for external electrg £ qgNECE 14 & 4R % rﬁ%ged adj acent
opposite ends of the Dase plate %ﬂﬁ&ant iall yo?n par,gfl el with a

line al ong Wsi Cheal@c abesidie @oathaofifst Séulicdimbnt of the present
invention. '

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

10 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 viaw of a substrata
according to a third embodiment of the present

15 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

20 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

25 ink jet head,

Figura 10 is a schematic view of an ink jet
racording apparatus having a full-line type ink jet



arranged; wherein a length La of the base plate measured in a-directioh f

along the line, a length Ln of a range in which the heat generating
resisters are arranged and a length Lp of a range in which the pads 5 .
are di sposed, satisfy " Lp [err] Ls -2 x (Ls - Lh). i
According to this aspect,-the over |l appin fﬂ the el ectrode pads for
t he external connection can be avoi ded, so that the electric
connection with the 10 external lines are easy. Additionally, the TAB
technique is usable. As a result, the distance bet ween head units can
be reduced, andhend usingrthe substpatecaccordingi to thi [pedementn be reduced.
This permts reductlon of the inmage nenory of the main assenbly of 15
the ink jet recéPHFﬂﬁ ®paratus, and therefore, the . cost of the ink
jet recording apparatus can be reduced. As regards the
wiring, if the wiring is est abl i shed between the opposite ends of the
line of DESCRIPTION OF THE PREFRRRED EMBODIMENTS

5 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
10 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

15 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 (heater board) having heat

20 generating ramistors 101: 102, a common électrode for
supplying electri¢ 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

25 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



20 the heat generating resistor to the electrode pads for t he
external connection as the commbn el ectrode, the - wring is required to
be extended ther.ebetween because - the el ectrode pads are arranged :
within a smaller range than-that of the heat generating resistors.
This 25 results in increase of the-electric resistance of the conmmon
electrode. If the width of the wiring i $¥2~ increased in an attenpt to
avoid the increase of the _ el ectric resistance the size of

t he chip increases, and therefore, the chip cost increases.

Accordi ng to anghdSdxtasyindl! wotind DouREA06. i nvention, the conmon

el ectrode for supplying the 5 electric energy to the heat generating
resistor is ext endda those dFigutésn the dbkensidnalhdegendacarss i ng
resistors are arranged. In addition, the wiring for connection with
the pads is shoPscf9tk¥%:hat the - above-descri bed probl em can be

avoi ded. Ls: Length of tha substrate 100 measured in a
5 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. -

10 Ws: 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
“uanits., -

15 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

20 (ejéction energy generating elements) for ejecting the
ink are formed with the ink supply port 104
therebetween. To the opposite ends of the heat
generating resistor line, common electrodes 102 are
connected respectively. The common electrode 102 is

25 extended away from the ink supply port 104 toward the
end of the substrate, and is bent before ihe end of
the substrate Qnd is connected to the electrode pad



10 The nunber of layers of the el ectrodes i ncreases for the

pur pose of the wiring for the - el ectrodes, but the advantageous effect.
of the chip . size reduction is nore significant with the total |
result of cost. decrease. In the case of the substrate 15 in which the
driving elenents are built in the suhstrate, the nunber of electrode

| ayers is not |ess than two for the™driving el ements, and therefore,
there is no need of increasing the nunber of |ayers only for the

el ectrodes. 20 These and ot her objects, features and

advant ages of t be3 pfaxs cunneotiom ivithuvthe betormallime. Thapparent upon a

consideration of the follow ng ~ description of the preferred

enbodi nents of ehectrode padscis extendedplongcthe Jongdtudinabend th t he.

acconpanyi ng dr awi ngs. BRI EF CRI PTI OF THE
panying dr 2 8de o edal

substrate. tion to the common e egﬁﬁzde
pads, there are provided additional pads connected

5 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

10 pads, the alactroda pads for extaernal connaction ara
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,

15 the distance Ln between nozzle lines can be minimized,
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 brocessing

20 speed. S8Since the electrode 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

25 addition, the necessity for long common electrode can
be avo}ded to such an extent that the voltage drop is

not a problem.:’ -

25



Figure 1 is a top plan view of a substrate according to a first

enbodi enent of the present i nvention. ' Figure 2 is a top
plan view of an ink jet 5 head accordi ng to the first enbodinent of the
pr esent i nvention. ~ Figure 3 is a perspective view of an
ink jet - head according to the first ﬂrbodl ment of the present

i nvention. 10 Figure 4 is a top plan view of a substrate
according to a second enbodi mrent of the present i nvention.

Figure 5is a top plan view of a substrate according to a third
enbodi nent. of the preseMabld bl givesnhmeerical exsmples foFiyguwikah is a top

plan view of a substrate according to a fourth enbodi rrent of the
present i ritfertiieoheat gmrating regigtees A0k &hFOB“'ﬂP% ew of a

tsub'st rate 20 acgtgr di ng f‘ﬁ% ggerrbgg%v %3 glg%tels% i nventi on

width Ws, the length Lh, the number of electrode pads
5 103 for the axternal connection, a pitch of the
electrode pad 103, and the length Lp.

10

15

20

25



el ement. Figure 9 is a top plan view of a conventional 25 ink

j et head. ~Figure 10 is a schematic view of an ink jet
recordi ng apparatus having a full-line type ink jet , head .
usi ng the substrate according to the present . invention. -
DESCRI PTI ON OF THE PREFERRED EIVBODIIVEN‘I:_S_’Ear . The preferred
enbodi nents of the present I nvention |1 be described in conjunction
with the aconpanyi ng draw ngs. Enbodi ment 1 Figure 1
is atop plan viewof a ink jet 10 head substrate according to a first
enbodi nent of the present invention. - Figure 2 is a top
pl an view of an ink jet head according to this enbodi nent of the
pr esent
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I nvention in which the substrates are arranged in a 15 staggered nmanner.

Figure 3 is a perspective view of an ink jet " head according to this
enbodi nment . : In Figures 1 - 3, reference nuneral 100

desi gnates a substrate (heater board) having heat 20 generating resistors
101; 102, a comon el ectrode for o sgggLying electric energy to the heat
generati ng resistors 102; 103, elecfrode pads for electric

connection with external |ines; 104, an ink supply port formed in the
substrate 100; 105, an external 25 wiring board; 106, external wring;
107, an orifice Pl ahe reqiided) memdty (1€ Ydndet)l@fidatref or red; and
109, a support for supporting the substrate 100 and

-12- t he dkstancsl Lni batwadnaatzleslines when the ink jabshedd gures,

t he di nensional |egends are as follows;

is manufactured using four substratee described above,
as shown in Figure 2, are as follows:

5 Ln

Ws + (a width of noszle lines)

4.0 + 0.4 = 4.4 mm
Required amount of the memory = Ln/(pitch of the
heat generating resistors) x (the number of
nozzles) = 4.4 x 10°3/84.6 x 1076 x 50 x 4

10 = 10400 (bits)

The aama considaration is made to thﬁ
conventional ink jet head shown in Figure 9 using
conventional substrates shown in Figure 8. It is-

' assumed that the dimensions of the substrate and the
15 elements in the substrate are the same as tha 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,
pli] Ln = 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 mamory = Ln/(the pitch of the heat
25 generating reasistors) x (the number of nozzles)
- = 6.4 x 10°3/84.6 x 1078 x 50 x 4 = 1513 (bits)

It will be understood that the amount of the



Ls: Length of the substrate 100 neasured in a 5 direction along which the
heat generating resistors 101 are arranged. - Lh; Length of the
heat generating resistor range. : Lp:. Length of a range in which the-
el ectrode pads 103 are provided. 10 Ws; Wdth of the substrate
100 measured in a direction perpendicular to the direction al ong which
the heat generating resistors 101 are arTEﬁged; Ln: A distance

bet ween nozzl es of  two head units. 15 Referring to Figure 1,
an ink supply port 104 - for supplying the ink to the ink passages are

for med sub rat! deddry N8 ¢88ECLmbIatRAt 2R0LbpEbRAltwo  direction
of the substrate 100, through the substrate 100." To lines of heat -

gener ati ng resi #xirdslhat 2fediei madl bgntreargnveptional i strwttament s) for
ej ecting the ink are formed with the ink supply port 104

t her ebet ween. .To the oppﬁhﬁtmtépntﬁtlhé& made agcteran @xampdei st or
| ine. common electrodes 02 are ﬁpgect gggectlvel The comon

el ectrode 102 i Pf Zcmapp W%HPB BFOtR Mt HH¥2 toward the
end of -the SQPS%&%E%&«SH@. %m?%ﬁ%uﬁ? wéf&iﬁgphggt geanerating

resistor layer (HfBy) or the like and an electrode
layer of Al or the like are formed in this order
“through thin film formarion technigue such as
spattering or the like, The layexs are patterned to
19 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
15 electrode pada 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
20 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

25 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



the substrate and is connected to the el ectrode pad | '. 103 for

connection with the external line. The el ectrode pads i s extended al ong
the | ongi tudi nal and ~of the substrate.. In addition to the comon

el ectrode pads, . there are provided additional pads connected 5 with
sel ection el ectrodes (not shown) electrlggl connected with -
respective heat generating resistors. Here, the length Lp of the area
i n which the el ectrode pads for external connection are di sposed.
satisfy Lp [err] Ls - 2 x (Ls - Lh). By form ng such electrode 10
pads, the el ecthosdinpdateeiakxt SubieqaeftEe] i external eléctrodd Wit hin
an area where the substrates are not over | apped even when the

substrates are piatengdtp comprisimg@cddiimide £ilm having cBppesi ng t he
substrate 100 shown in Fi 15 the di stance Ln between nozzle |ines

can-be nini ni ze¥iring 10&/%%1"9?1"1! et d8pA8 aEfRARestedn bTARL G emory can
bonded on the substrate. After completing all the

S 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.

10 Embodiment 2

In Embodiment 1, the aelectrode is extandad
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

15 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

20 in the form of a stripa axtending codirectionally 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

25 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



be decreased, and therefore, the cost can be decr eased. Additionally,"

the reduction of .the anount of the menory results in-increase of the
processing 20 speed. Since the el ectrode pads for the external

connection and the respective el ectrodes are formed at opposi te sudes
of the substrate, the length of the el ectrode pad arrangenent region
can be reduced wi t hout increasing tRA&8=nunber of electrode pads. In 25
addition, the necessity for |long common el ectrode can be avoided to
such an extent that the vol tage drop |s not a probl em

-14- ::nmoJ ?cgﬂhv ﬁ%&’éﬁ"s&%ﬁﬂr itch of the
heat generati ng reS|stors 1 ﬁﬁ% nunber OF ‘heat generatlng resistors
101, the | engt hthéretdre, theWdtindion iofe th@ngilbetiate LOONHEHSY real

el ectrode pads 5 103 for the external connection, a pitch of the
el ectrode pad 198, thedlirectiongpeérpgndicular to the line of tha heat
generating resistors 101 is made smaller. By tha
§ 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
10 pitch of the heat generating resistors 101, the numbar
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.
15 The required memory (bit number) and the
distanca In betuain nozzle are as follows:
In =3.0+0.4=3.4 mn
quuired amount of the memory = Ln/(pitch of the
heat generating resistors) x (tha numbher of
20 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
25 capacity of the memoxy can be reduced as compared with
" Embodiment 1.

Embodimaent 3
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-20-

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.



[err] . S - 16- . The
required nenory (bit nunber) and the di stance Ln between nozzle lines
when the ink jet head i's manufactured using four substrates described

;above,
-21-

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, Figur. 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

10 pads 103 for the axtarnal 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

1S substrate 100 through the semiconductor mamafacturing
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.

20 ' However, ' 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

25 xegisters can be manufactured together with the

driving elemen;a and latching circuit through known
ﬁi-duos prbcess.



as shown in Figure 2 are as. foIIoms: 5 Ln = W& +-(a wi dt h of nozzle

| ines) =4.0+0.4=44mMm . Requi-red anmount of the
menory = Ln/(pltch of the : ' heat generatlng resistors) x (the nunber
-of - nozzles) = 4.4 x 10[err]/84.6 x 10[err] X 50 x 4 10 . =
10400 (bits) '~ The sane con5|%brat|on is made to the
conventional ink jet head shown in Flgur@‘ usi ng conventi onal
substrates shown in Figure 8. It is assuned that the dinensions of the

substrate and the 15 elenents in the substrate are the sane as the above
except for the el ectrodempesfa fokNtRe WG IRXHAT ﬁ!ébic cirddit@S €he to be

provi ded between the substrates, at | east mnmm s reqU|red bet ween
substrat es, andmanufacnunsubmancess is thdJsanewas+iﬁwnﬂmhﬁmémthn.nozzIe
i nes) + (substrate i nternal) 4.0 + 0.4 + 2.0 = 6.4 mm

The anount of the requi rEPiedoBjves mricalf gxamnbes for a-pitekquired
number of mogzl 88) the nat 'stnerating“Fentarori® (8} Hhq srmber 95 x 4 - 2‘213
(bits) 5 heat generating resistors 101, the length Ls, the

width .Ws, the length Lh, the number of electrode pads

103 for the external connection, a pitch of the

electroda pad 103, and the length Lp.

. It will be undarstood that the amount of the
10 required memary 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.

15 Embodiment §

. Figure 7 is a top plan view of the substrate
according to Embodiment 5 of the present invention.
The manufacturing method of the subStrate of this
ambodiment is similar to that in Embodiment 4.

20 Houwever, as shown in Figure 7, the pattern of the
common alactroda 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.

25 By this, the conpon elactrode 102 and the electrode
pad 103 are connected through minimum distance.

Therefore, the number of electrode layers is



It will be understood that the anmount of the

-17- required menory in this enbodinent is approx. two - thirds
that required by the conventional structure,. The. description -
will be nmade as to an exanple of a manufacturing nethod for the '
substrate of this enbodiment. On a silégon-maferj a heat generating
resistor layer (HfB[err]) or the |ike an@t®an el ectrode - layer of Al or
the like are formed in this order through thin filmformation

t echni que such as spattering or the like, The |layers are patterned to

10 provide theindiaisediSNBEA! by Othet Tohdnbh Sudd b iheC aT8BEroda €l ectrode
102 and sel ection (respective) el ectrode (not shown). Then, the

silicon wafer |ixayom Sarwtheé driving elepents 20l andofth@ Bpeka] or the |ike,
and thereafter, t he thro%gh hole is fornmed in the portion where the
elgragt. 20%d

15 el ectrode itheopumber ofp|elactrode lavey d® ed to form

the electrode pads HerelSen %' Wi11 e understoos from comparison

5 between Figures 7 and 5, the alectrode 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.

10 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

15 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.

20 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

25 invention,
| As shown in Figure 10, the ink jet apparatus
is provided with a line type heads 220la - 22014, and



hole portion. This is then, patterned to provide the

ext ernal

el ectrode pads 103. Thereafter; the silicon - ~ wafer is.cut intoa -
predeterm ned size, thus providing 20 the substrate (heater board) 100.
An orifice plate 107 manufactured through .electroform ng, is bonded on
the heater board so that the heat ¢generating resistors are aligned

with the ejection outlets. Thus, e€J $tion elenent is

manuf actured. A plurality of such ejection elenents

25
are arranged in

t he staggered manner as shown in Figure 4 and are bonded on the

support 109 by 4he 1ine type head 22018i D021GiE Ardl seibeenyent|y, an

external el ectrode plate 105 conprising polyimde filmhaving copper

wiring 106 to vdipgpordtednbicadsokiexr 220R2cuttl fred@terwined bonded on the

substrate. After conpleting all the 5 Wrij?éi the driving elenents are
I

shield by siliciervale iasthe firectipnok ¥

or

waraligligmt ect them fromink

therebetween. The bottom surface of each of the heads

5§ 220la ~ 22014 is provided with 3456 ajaction outlet

facing downwardly at_the intervals of 16 ejection |

outlets per mm in a line along Y dikrection. _ By this,

218 mm width can be recorded.

Each of the head 220la - 22014 ejects

10 recording liquid using tharmal enargy, and is

- controlled by head driver 2220. A head unit is

constituted, including heads 220l1la - 2201d and the

holder 202, The head unit is movable in the vertical

direction by head moving means 224,

15 Below tha haads 220la -~ 22014, head caps

2203a - 22034 are disposed adjacent to one another

corraesponding to the heads 220la - 22014.

Each of the

head caps 2203a - 22034 contains ink absorbing

material such a= sponge therein.

20 Tha caps 2203a - 22034 are supported by an

unshown holder. A cap unit is constituted. including

the holder and caps 2203a - 2203d. The cap unit is

movable in X diraction by the cap moving means 2225.

Ta the heads 220la - 22014, cyan, magenta,

2% yellow and hlack inks are supplied from ink containers

2204a - 22044 through ink supply tubes 220%a - 220534,

raspactivealy, to parmit color printing.



hum dity. In this manner, a recording head shown in Fi gure 3 having

the staggered ejection elemmts, are .conpleted. 10 Enbodi nent 2

I n Enbodi ment 1, the electrode is .extended " around adj acent the end
portion. Wth the increase of t he nunber of heat generating resistors,"
the increase of the voltage drop is_pot negligible. In Enbodinent 15
2, the electrode is inproved fromthis 5¢ ndpoi nt .  Figure 4
is a top plan view of the substrate. As shown in this Figure, the
pattern of the comon el ectrode 102 is different fromthat in

Enbodi ment 1. The 1ﬁbr§h€?m§:ugug§fgataa' GQApiRlagiectrode 2 is

20 in the formof a stripe extending codirectionally with . the line of

t he heat gener aactipn exfi $her ejdCtioniomtlet. Théraforajotthel biquistie 102 and

the el ectrode pad 103 for t he external connection are connected with
i ni num di keveisedn ther ink eontainersc2204c 123044 pEe lowed 25 | ayer

structive ( ough bl & ilmiael ron and L {RIGR HoglREro00 o
the 5 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
10 rollar 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
15 Dbelow the ejecction 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
20 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

45 electric charging, the recording material is attracted
on the belt 2206. "

Before and after the charger 2212, pinch



-19- common el ectrode 102 is not extended around, and t heref ore,
the di mension of the substrate 100 measured ~ "in the direction
perpendicular to the line of the heat - (generating resistors 101 is nade
smaller. By the 5 reduction of the size of the substrate, the distance .
Ln between nozzle |lines can be reduced, @&k t herefore, - the required
anount of the nenory can be further r educed. Table 1

al so gives nunerical exanples for a 10 pitch of the heat generating

resistors 101. the nunbg heat e erating,.resistor 10% the I ength

s the - weih 2t a8, Jan LA are  qeipned thr SotReRTRRE SR e

103 for the ext aI n | 103, and
1 SQINE61 18 2208 L6 Pogtto e nunbeér}%%g?iget

the length Lp. requrred nenor
di stance Ln bet \mtnqnget@rﬁ@q,eﬁqlh Ln 3.0 + 0.4 3 4 mm
Requi red anmount of the nmenory = Ln/(pltch of the heat generating

resistors) x (the nunber Tha ré&éhraing natctml)s 2227/ axalcojtainetiSAnG x
10-[err] x 505 X :f cassette 2232, and is fed out one~by-one by rotation
ot 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
" 10 provided with an apax 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
15 nead movgﬁg 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
20 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.
_25 Theraefore, the ink may be the ope which is requified
upon the appliqation of the recording sigmal.
auditionaiiy; the ink may be tha one which is solid



= 9038 (bits) It will be understood that the anount of the

requrred menory in this enbodi nent is reduced. As w |l be -
understood fromthe above, the 25 capacity of the nenory can be- reduced as;
conpared with Enbodi nent 1. Enbodi ment 3 . .

- 20- : Figure 5 is a top plgp.view of a substrate

(corresponding to Figure 1) of Enbodinent 3. In this enbodi nent, the
density of the heat generating resistor 101 arrangenent is so high

that the pitch of 5 the electrode pads 103 for the external connection of

t he respecti ve buatcis ortsmiifiedoby hestiinge carry out - the afterward

el ectric connection. Therefore, the er el de pads 103 is
reduced. To accorrpl"rh?npl""ﬁf’gntd'ﬁ‘(ﬁ%"?l ﬁe??%liﬂé’i BuBit in the 10

substrate 100 tjgegggﬁtmnig%cw RIhoRE M1y Benands 2 long

ink jat head or to a taxtila printing systam

5 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

10 fine images with high quality, 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 tha like. ’

15 The prasent 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

20 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.

25 Patent 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



process. The signal lines for the driving el enents 201 and the GN\D

lines for the driving elements 201 are formed into a matrix, thus =
reduci ng the nunber . of . ext ernal -connection el ectrode pads 201. 15

- .Such driving el enents can be manufactured t hr ough known NMOS
process, for exanple. Except for _ the built in driving elenents, this
enbodi nent is the same as in the fir28-enbodi ment in the nanufacturing
met hod. 20 Tabl e 1 gives nunerical exanples for a pitch of
t he heat generating resistors 101, the nunber of: heat generating

L B b, P, U, A 5 1

of el ectrode pa ‘connection, a pitch-of the 25
el ectrode pad 1Qh-deitidndheyhéNsiidiuel. the principle is! budh |¢ndte agnder st ood

that the anpunt of the required nenory in this enbodi nent is reduced.

least one driving signal is applied to an
electrothermal transducer disposed on a liquid (ink)

5 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

10 the heating 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

15 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

20 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.

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

Laid-Open Patent Application No., 123670/1984 wherein a



The required capacity of the inage nenory can be reduced, and ‘the

manuf acturing cost can be reduced. Enbodi nent 4 Figure 6
is a top plan view of a substrate 5 according to Enbodinent 4. In

Enbodi ment 3. Figure 6 is a top plan view of .a substrate
(corresponding to ~ Figure 1) of Enbodinment 4. In this enbodi ment, the
density of the heat generating resistor =% arrangenent is so hlgh
that the pitch of the electrode 10 pads 103 for the external connection
of the respective el ectrodes is too small to carry out the af t erward

educed. To acoSRBRPRISIY 8 Gued e I Hisdrion oufidfy R BLRAEE 100
bui It in the 151e&ub&ﬁﬁm1%aahawbﬂ&usw £AQ Wy¥hiurRNUf act uri ng

process. The signal lines for the driving elenents 201 and the GN\D
lines for the daisclgsed elfeWapandie M#ld-Open Pt i KjylivatioarNg, thus
reduci ng the nunber of external connection el ectrode pads 201. 20
However, the nuili3846df1%84é oherednpan son€ging for absorbing prgssuren this
enbodi nent, {he dr|V|ng elenents 201 and the logic circuit for driving
them for 5 ¥exp PE thethermal; eneray |ﬁ°9’ﬁﬂ§§”‘|‘lﬁf‘9hﬁ?

the ejecting portion.

The provisions of the recovery means and/or
the auxiliary means for the preliminary operstion are
prxeferable, because they can further stabilisze the

16 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

15 alamant or a combination thereof. Also, means for
effecting preliminary ejection (not for the recording
operation) can stabilize the recording operation.

The ink jet recorxding apparatus may be used
as an gutput terminal of an information processing

20 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

25 reference to the structures disclosed heraein, it is
not confined to the details set forth and this

application is intended to covar such modifications or



reduci ng the nunber of el ectrode pads 103. Such shift 25 registers can be

manuf actured together with the driving elenments and | atching circuit

t hrough known -~ Bi -CMOS process. : . . .

-22- -~ Except for the built inlogic circuits, the o
manuf acturing process is the same as in-§ odi ment 3. Table 1

gi ves nunerical exanples for a pitch of the heat generating resistors
101, the nunber of 5 heat generating resistors 101, the length Ls, the
width W, the Iength Lh, the nunber of electrode pads . 103 for the

ext er nal conneo&ﬁannnsaaaihaﬁ ©nd Mlthin tBeCpirpudesdad the. and the length
Lp. It will be understood that the amount of the 10 required

menory in this impravements| or rtha@anpe of the followlng alaimse under st ood,
the required capacity - of the inmage nenory can be reduced simlarly to
Enbodi ment 3, and therefore, the cost of. the apparatus

10

1%

20

25



can be reduced. 15 Enbodi nent 5 Figure 7 is a top plan view
of the substrate according to Enbodi nent 5 of the present invention.‘
The manuf acturi ng nmet hod. of the substrate of this: embodi ment.

simlar to that in Enbodi ment 4. 20 However, as shown m”"
pattern of the common el ectrode 102_4f- d| fferent. ﬂ,’ ”i“"ﬂﬂﬂi#lm
particularly, the common el ectrode 102 is in the formdf & st

extending in a direction in whi ch the heat generating resistors 101
are arranged. 25 By this, the common el ectrode 102 and the el ectrode

pad 103 are conrmd_t.ﬁw #i¥di num di st ance. Ther ef or e, the nunber
of electrode |ayers

i ncreased, but by tl‘}e coﬁﬂo%sj@toPePﬁes'éP%H?%Em’ﬁF%Ts for the

driving el ements 201 and tﬁfsé%}a%e circuit element 202, the nunber of
el ectrode | ayer is ’

an alongated through opening, for ink supply
5 port. extending in a lnngitudinal direction 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



not increased. As will be under st ood from.conparison 5 bet ween Fi gures 7
and 5, the electrode 102 is not ext ended around, and therefore, e -

di mensi on of the substrate 100 neasured in a directj |

to the direction of the line of the heat generati ng”m"ﬂmmngﬂm” 1
line, is shorter than in Enbodi nent 3. .1#2; By avoidi ng whes '«

i ncrease of the nunber of el ectrode yers. the liability of inproper
i nsul ati on bet ween el ectrode | ayers can be avoi ded, thus

increasing the reliability. Table 1 gives nunerical exanples

for a pitch 15said chambeailegtiogat i80eitenddd towddd thé opposica of

heat generating resistors 101, the length Ls, the width W, the |length
Lh, the nunber =nds oft satd hases palate sndfis qurvedxadiacant dheection, a
pitch of the el ectrode pad 103. .and the length Lp. 20 It
will be underst 58¢s Rad if oot fRtd Pads.cquired menory in this
enbodi nent is reduced. Referring to Figure 10, there is shown
an exanple of an ink jet apparatus using the ink jet head of

full-Tine tyge using.theasphRdtrita abcbP@iRg OGP Tlaido2] NMERiNGA"-
As shown in Figure 10, the ink jet apparatus
comprising built-in driving elements for driving said

heat generating resister.

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

driving elements.

5. A substrate according to Claim 1, wherein
said pair of electrodes comprises discrete electrodes
15 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.

20
6. A substrate according to Claim 5, further _
comprising built-in driving elements for driving said
heat generating resist'er.
25 7. A substrate according to Claim 6,

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



Is provided with a line type heads 2201a - 2201d. ahd —
- 24- ) the line type head 220la - 2201d are securedly supported by

a hol der 2202 with predeterm ned intervals in the dire lmmmmm
paral lelism  therebetween. The bottom surface of each of '"H""
2201a - 2201d is provided with 3456 ejection outlet faC|n downthardl y
at the intervals of 16 ejection outt¥ds per mmin a line along Y
direction. By this, 218 nn1mndth can be recorded. Each

of the head 2201a - 2201d ejects recording liquid using therma

energy, and is gont r gl 1.6 &thﬁé fadriver 2220. A head unit is
constituted, |nclud|ng hea&% 2?01a - 201d and the hol der 202. The head

unit is novable in the vergiwality ofli st itedy apfasiga®Vi ng means 224. 15
Bel ow t he heads 220l1a - 2201d, head caps 2203a - 2203d are di sposed

adj acent to oneskxaggéredly, each of said substrate including:;
a base plate;

5 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 -

10 opening:

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

electrode pads for external electric
connection, said pad being arranged adjacant opposite

15 ands of said basa plate 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
20 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:
25 ejection outlets faced to said heat
generating resister, respectivaly: and

ink passages in fluid communication with said



corresponding to the heads 220l a - 2201d. Each of the head caps 2203a_

- 2203d contains ink absorbing material such as s erein.
The caps 2203a - 2203d are supported by an . unshown
i's constituted. including t he hol der and caps ZZOBaBiﬂ@ m‘m‘m
unit is - novabl e in X direction by tgi cap novi ng ne
To the heads 220l a - 2201d, cyan, nmgenid°~ 25 vyellow and black inks are
supplied fromink cont ai ners 2204a - 2204d through ink supply tubes
2205a - 2205d, respectively, to permt color printing.
The ink supply ejectifidrecutiaby aepiwitl the supply ipartef the ej ection
outlet. Therefore, the liquid |l evels in the ink containers 2204a -
2204d are | ower by a predeterm ned distances fromthe ejection outlet
5 positions. The agfaratus is provided with an

9. An ink jat head according to Claim 8,

vwherein said pair of electrodes comprises discrete

5 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

14 pads.

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

driving sajid heat generating resister.

15
11. An ink jet head according to Claim 10,
further comprising built-in controlling elements for
the driving elements.
20 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 ta said heat generating
resistars, and said common electroade is in the form of
25 a stripe extending along the line, and said common
electrade is connected to the pads with minimum

distance.



el ectrically chargeabl e seanm ess belt 2202 for feeding_?zﬁﬁ_th_ngngngﬁ__
sheet 227 (recording material). : The bel t 'S extended .

around a driving 10 roller 2207, idler rollers 2209 an
- tension roller 2210 and is driven by a belt driving “&m “IMH“‘ ;
contronled by a

operatively connected with the driving _3 _roller 2207
not or driver 2221. The belt 3206 travels in x direction |ight
15 below the ejection outlets of the heads 220la - 2201d. The downwar d
defl ection thereof is confined by a secured support 2226.
A cleaning unit 223A.f unaniinic Jer headvaccordingaper Cilatm X2, t he | i ke
deposited on the surface of the 20 belt 2206. A charger
2212 functions tirdhes comprising buidgaipecdrining jelements foR charger 2212 .
I s actuated or deact yated by a charger drjver 2222. By the
electrostatic atfPYiPsof gr tbﬁﬂPFﬁggigg ¥®RISYBT .| ectric charging, the
recording material is attracted on the belt 2206. Bef ore
and after the charger 2212, pinch

5 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.,
10 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;

15 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

20 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

23 to said heat generating resisters;
electrxode pads for external elactric

connection, said'pad 5e1ng arranged adjacent -opposite



rollers 2211 and 2211a are disposed to cooperate Wthw
rollers 2209 and 2209a to urge the recording  ° sheet e bel t

2206. "~ The.recording materials 2227 are. co mw!ﬁm ﬂ"l

cassette 2232, .and is fed out one-by-one by rotation

roller 2216 drlven by the rmtor driver -3g- 2223, and is fed to an apex -
guide 2213 in a direction - X by the feeding roller 2214 and the pinch

roller 2215 controlled by the sane driver- 2223. The guide 2213 is 10

provided with an apex space to permt flexing of the r.ecor di g sheet .
Ref er ence nuner #nds298 spid Hgecplate phstan iﬂix&arwﬂ% recei vi ng

the di scharged sh bove-descr i bed d 2220.
the 15 head néviﬁger@%w yhig ppid SofY Aot Tk 5*‘? e mot or

drivers 2221 an ae&nd t he charger - driver 2222, are all controlled
by a control ci rcw 2219. In the foregoi ng enbodi nents,
the i nk has \ wherein a length Ls af said base plate

5§ measured 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);
10 said apparatus further comprising:
ejection outlets faced to said heat
generating resister, reSpectively, and
ink passages in fluid commnication with said
ejection outlets and with the supply port;
15 an ink container for containing ink to be

supplied to said ink jet head.

20

23



20 Dbeen described as liquid ink. However, a soli-d-i which is SO|Id

at room tenperature or Iomer and is - reqU|f|ed above the room
tenperature . Generally, i the ink jet. type, Thlﬂ’ﬁheetﬂksnesn

tenperature 30 [err]C - 70 [err]C to stablllze of the
ink. 25 Therefore, the ink may be the 094._ whi ch | I upon
the application of the recording signal. Addltlona

be the one which is solid -27-

but is requified by beating. The present invention is
applicable to a ABSTRACTt QFcTBE i DiS gREar at us which highly demands . a |ong

ink jet head or to a textile brlntfhg‘systenl 5 conprising pre-pr
appar at us and post - Anodnk sjek) headasubatrayy inclwdingea ppasent
the |l ong ink #ﬂt head capable of prlntln wi t hout non-

i nventi on.

uniformty can HRI3HeGyPReBLo

system capabl e QoY | UetRE4YEEYin a longitudinal direction of the

-9

10

15

20

25

base plate; é plurality of heat generating resisters
arranged on the base plate along both sides of the
opening; a pair of electrodes electrically connected
t0 the heat generating resisters; electrode pads for
external electric conmection, the pad being arranged
adjucant opposite ends of the base plate
substantially in parallel with a line along which the
heat generating resistars are arranged; wherein a
length Ls of the base plate measured in a direction
along the line, a length Lh of a range in which the
heat ganarating resistars are arranged, and a length
Lp of a range in which the pads are disposed, satisfy
ip < s -2 x (Ls -~ Lh).

ocessi ng

ket fhrough; agenind. fox,ipk: $WRPApar at us or



10 fine images with high quality, can be provided———"""" Wen the

I nk jet head according to the preset inventiaon, %ﬁ Pﬁ%@ke ggabance in’
t he i mage can be avoided in.a facsimle naﬁp hi ne -

or printer or the like. 15 - = The prese tlcularly-
suitably usable in.an ink jet recordi ng head and paratus‘
wherein thermal energy by an el ect rot her mal transducer Iaser bean1or
the like is used to cause a chanq_ of state of the ink to eject or

; of the picture
on.-of & Le@qrdi rjg are possible
o] | prli ncijpl e are preferably the

di scharge the ink. This
el ements and the high rgsol utd
The typical structure ahd t§
ones disclosed in U S. |25

at et Nos. 4.723, 129 {and |4, 740, 796. The

principle and SET OO S AT fa cl0RL . AU oo 403 n- denand

type recording syst e?n ahd I nuous type r I n 102
- 28- : .
101
b I == ——T~—-104
| 100
107 106 105 109 .
([ [
22
asssicans - onbsnwas - 'oo

- —108

cowuones 1 r‘;:::-:-:;:: :-0

e || |

Oravecccsesan

FIG 2



system Particularly, however, it is suitable FUf*rﬁ"";—_Gﬁ_aEﬁahd type

because the principle is such that at | east Ng g &hXE&QR kgaﬁl IS .
applied to an el ectrothermal transducer dis |nk) 5.
retaining sheet or |iquid passage, the driving. smml\ i enough to
provi de such a quick tenperature rise . beyond _ '
nucl eation boiling point. by ~ whi ch the thermal energy is prOV|ded by

t he el ectrothermal transducer to produce filmboiling on 10 the
heating portion of the recordi ng head, whereby a ~ bubbl e can be forned
in the liquid (ink) corresponding to each of the driving signals. By

t he producti on, devel opnent and contraction of the the bubble, the
liquid (ink) is ejected through an ejection outlet to 15 produce at | east
one droplet. The driving signal is . preferably in the formof a pulse,
because the - devel opnent and contraction of the bubble can be

ef fected instantaneously, and therefore, the liquid (ink) is ejected

wi th quick response. The driving 20 signal in the formof the pulse is

preferably such as di sclosed in U S. men/tlaé\ios.lots%ﬁoéw and
> . : ; f

4,345,262. In addition, the tenperature |n?rea5| {

ot Ls s
— :Z: -
] 103
1 - F _ 102
| , .7
Ws C ™ [ tol
% LL U T——100




rate of the heating surface is preferably such as

& n
Patent No. 4, 313,124. 25 - I'n addition, e e%mﬁﬁlbn S
applicable to the structure disclosed in Japanese | ‘ Patent
Application No. 123670/ 1984 wherein a _

- 29- common slit is used as the ejection outlet for plural
el ectrothermal transducers. and to the structure’ di scl osed i n Japanese
Lai d- Open Patent Application No. 138461/ 1984 wherein an opening for
absorbing pressure 5 wave of the thermal energy is forned corresponding
to the ejecting portion. The provisions of the recovery
means and/ or the auxiliary means {ar thHDﬁreI|n1nary operation are
pref erabl e, because they effects of the
present invention. As for}|such_neans, t here aqe cappi ng neans for the
recordi ng head, cl eapi ng means theLgqu pr’%ya or sucki ng neans.
T N —— d— 102
E;_ S e
——a——20]
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Ws 10}
~104
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02 103. 202
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prelimnary heating neans which may be the el-ectrothermal—transducer,
an additional heating 15 elenent. or a conblnatlon thereof Al so, neans

for effecting prelimnary ejection (not for Rclmmd R
operation) can stabilize the recording operatiOn , ii e I nk Jet
recordi ng apparatus may be used as an outputjte

i nformation processing 20 apparatus such as conputer or the I| e, as a
copyi ng apparatus conbined with an i mage reader or the |ike,

as a facsinile nachine having informtion sending and receiving
functions. Whi'l e the invention has been described with 25
reference to the structures disclosed herein, it .is not confined to
the details set forth and this application is intended to cover such
nodi fications or - 30- changes
as may conme within the purposes of the I mpr ov t r the scope of
the foll ow ng clilms Ls sz

. Lh - 202
r 3 Lp MIPZ
102
101

.
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- 31- . WHAT I's CLAIMED IS : 1. Anink jet head substrate

conpri si ng: . a base plate; 1 Th lace ough
opening, for ink supply 5. port, extending in a}l ol i{ffct i on of .
said base pl ate; o . aplurality off h resisters

arranged on said base plate along both sides of said openi ng; 10

a pair of electrodes electrically connected to said heat generating
resisters; el ectrode pads for external electric -
connection, said pad being arranged adjacent opposite ends of said
base plate substantially in parallel with 15 a Iine along which said heat
generating resjsters are arranged, '

o th Ls :
of said base p]ate r——*ﬁﬁﬁﬂﬂﬂﬁiﬁuu fr—ch—t-ect-totr—atomy—tie—ttme—a ngt h Lh
of a r angb—ia-whl-a- @819 heat generating resisters are 20 aranged,

gﬁéﬁ'Tﬁ'ﬁﬁTbﬁ sal d

and a lengthiLp QONT r
. i |

2221 2222 2223
{ 5 1 f
MTR CHARGER | | MTR
DRVR DRVR DRVR

HD
DRVR




v

pbds are disposed, satisfy - ThisSheet Has/BRenReplhded 1S ﬁr#LAééwfwﬁﬁhtET l

& A substrate according to d ai 5 a|d pair_of S
?orrprl ses discrete el ectrodes numnmmlﬂt,m \3120“&3% [ .
-ef fective to supply . electric '

- and - said common el ectrode 3; extended toward the opposite -
ends of said base palate and IS curved adjacent the ends. and is
.connected to said pads. . A substrate according to Claim 2,
further - conpNKsJRE® HEADtSUﬂiSEMEwd\@ dNENtEET FEEAD i US ING sSAME

heat generatlngAgqugtquF THE DISCLd§UR#\substrate according to Claim3
further 10 conprrsing -1 ontro ng el ements for the
. : An ink jet head substrate including a base
plate;'an elongated through opening; for ink'supply
port, extending in a longitudinal direction of the
base plate° a plurallty of heat generating resisters
-arranged on the_base plate along both sides of the
opening; a pair of.electrodes electfically 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 resis#efs are'arranged:.whefein a
length Ls of the base nlate measured in a direction
along the line, a length Lh of a’range in which the
heaﬁ'generating resisters_are'a:ranged, and a length
Lp of a range in which the pads areldisposed, satisfy
Lp < Ls.42 x (Ls - Lh). o

Figure l :



*

driving el enents.

sai d pair of electrodes conprises discrete el ectrodes
el ectrode which is effective to supply
generating resisters, and
" extending along the line, . and said common

stripe

connected to the pads wi th nini mum di stande.
according to Cdaimb5, further

5.

.S

A substrate accordi ng

. electric en
aid common el ectrode i S

‘4r4§%ﬁ¥ﬁW5=WWEF%*h

| REPLAGEMENS BT il -

ergy t
iDatet:h

20

2720% |
B e s

ltbl.lU

6. A substrate'

_c_qprisLng.buiIt-in dfiving'elenents for

~driving said he e — 7. A substrate
according to Caim 6, Jurther cdabrising byilt-ijn controlling el enents
fpr the driving etenehtsYQj - Lp 4_I' 1 - 33-
- ﬁ . . . ﬂ' n.;.;.........:.....,..t ‘/103 _
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¢

8.  An ink jet head: T aplurality of substrg rLanggd

- staggeredly, each of said substrate including; REP - ;
5 ‘an el ongat ed t hrough opening, for 'ink supply LﬂcEﬁ?ﬁT@#ﬁ%$

~extending in a |ongitudinal direction of said base’ pba&ee_,zz MAR ]9%
a plurality of heat generating resisters - arranged cr=saig-—hase I
al-ong both si-des of said 10 opening: ' a pair of electrodes
electrically connected to said heat generating resisters;
el ectrode pads faor external electric -~ connection, said pad belng
arranged adj acent opposite 15 ends of: said base.plate substantially in
parallel” with ~a line along which gaid heat generating resisters are
arranged; - - wherein a length Ls of said base plate

~measured in a direction along the line, a length Lh of 20 a range in mhlch
said heat generating resisters are ~arranged, and a length Lp of a

range in which said *~  pads are disposed, satisfy.
107 100 08 09
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.

Lp.[err] Ls -2 x (Ls - Lh); . i sai d i nk jret 'ee ﬂ%&ﬁggﬁéET'[
&,

conpr|5|ng - 25 , ej ection outlets faced to s%?
generating resister, respectlvely and q 29% 4396 n fi| uid
- conmmuni cation with sald : L ej ection oufl|l 28 “amd WY hH {He -
supply port. 9.  An ink jet head according to Caims8,
‘wherein said palr of electrodes conprises discrete 5 electrodes and a
common el ectrode which is effective. 3 to supply electri.c energy.to said
heat generating - resisters, and said common el ectrode is extended
toward the opposite ends of said base palate and is - curved adjacent
‘the ends and is connected to sai d 10 pads. |'02 ' 10. An ink jet head
according to aim9, g L ' o

] P

102
__20I

T—10l

Ws

R 02 103 202
- _ Lh | .
v ] 77 '

7 >1

e B A ——— 7

/////////.///I/// yrs 20'
\\\\\\\.\\\\\\\\ SR l Ol

wel C—C—____




furtner conprising built-in driving el ements for

generating resister. 15 . 11. Anink.jet -

710, . further conprising.built-in controlling

driving elenents. 20 12. An ink jet head

wherein said pair of el ectrodes conprises discretel

common el ect rode whi ch is effective - - to supply electric energy to said
heat generati ng resisters, and-said common electrode is in the form. of
25 a stripe extending along the line, and said commobn el ectrode is
connected to the pads with m ni mrum- di st ance. ' 13.

“An- ink jet head accordlng to Cla|n112 4 - further. conpr|5|ng bui l't-in
mlwngehmmnsfm S _
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102103

AAAARARAARARNRN
PPP7I7 720777

AN N AN
L Ll L

08 107 100

Ik




<

driving said heat generating resister. 5 14.f; @ﬁg&?@ﬁﬁﬁmd
jccording to daimi13, further conpr|5|ng bui I{f “1"h~contr ol | n
mmWMSfor - the driving el enents. .€§2QMMEU. .
according to Claim 8, 10 wherein said ink jet hea - : ' i dt h
| ar ger than a width of. a. recordlng mat eri al . 16. An_
ink j et apparatus conprising: an ijh |nclud|ng 15 '
a.plurality of substrates-arranged - - staggeredly, each of said substrate
including;, - ~ a base plate; - an el ongat ed through
opening, for ink supply - port, extendlng in a longitudinal direction of
said 20 base plate;- ' - a-plygrality of heat generating resisters
arranged on said base plate. along bot h Sides of said - openi ng;

a pair of electrodes electrically connected 25 to said heat generatlng
re5|sters

.?'e 107 "'1?3' 100 301

FIG. 9



“electrode pads for external électYic

arranged adj acent opposite o _ _
ends of said base plate substantially in parall

whi ch said heat generating resisters are
wherein a length Ls of said base plate

the lines a l'ength Lh of -
resisters are '
pads are di sposed,

S

ar
- a range in which

atisfy ko [er

sai.d apparatus further conprising:

connect i on, id . pe ' :
. || REPLACENIENT SH 3eT |l

el w tlh a-llne -
AR ’

5 nmeasured ijln.

ranged, Date :

sai d heat. generati ng

arrangéd,-and a length Lp of a range in which said

r] Ls -2 x (Ls - -Lh);

10

ejection outlets faced to

~said heat generating resister, respectively; and - ink
passages i 1rard comunrcation W tn sald €l ection ourters and yith
t he supplyjport; [I5 2219 an 1nk container for contalning iInkltq be .
. Ve . .
CONT : o
2221 '%222- 2223
{ .
DAVR SHVR- = | | BRvR
2220 - - _2202
o 4 : o 220 d 2212
HD : 2209a
DRVR | g 2205d | [(/220l¢ 221la
2204a / 2205¢ | ///2201b |
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/J TEXT OF THE ABSTRACT

An ink jet head substrate including a base plate (100); an elongated through opening (104), for
ink supply port, extending in a longitudinal direction of the base plate; a plurality of heat
generating resistors (101) arranged on the base plate (100) along both sides of the opening; a
pair of electrodes (102) electrically connected to the heat generating resisters (101); electrode
pads (103) for external electric connection, the pad being arranged adjacent opposite ends of
the base plate (100) substantially in parallel with a line along which the heat generating
resisters (101) are arranged; wherein a length Ls of the base plate (100) measured in a
direction along the line, a length Lh of a range in which the heat generating resisters (101) are
arranged, and a length Lp of a range in which the pads (103) are disposed, satisfy
Lp <Ls-2 x (Ls-Lh).
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