1 LIQUI D EJECTI NG HEAD AND LI QUI D EJECTI NG APPARATUS USABLE THEREW TH 5

FI ELD OF THE | NVENTI ON AND RELATED ART: The present invention relates to a
liquid ejecting head for ejecting liquid such as ink and a liquid ejecting
apparatus using the sanme. The liquid ejecting apparatus is applicable to an
ordinary 10 printer which effects recording by ejecting ink, a copying
machi ne, a facsimle having a communi cation system a nulti-function
recordi ng devi ce having such functions in conbination, or the like, and in
addition to an apparatus for drawing a figure or a pattern by 15 ejecting

| iquid other than ink. |tri@sIbeere@roy@sehs atpink jet recording head
which is a typical one of liquid ejecting heads 1is provided on an ink jet

recordi ng substratergutbh BJEROMWGReREARRTYS MesBRBYY THEREWIEHdata such as 20
i ndi vidual information for the particular head such as its ID (ldentity)
cord, a driving particularly property of its ink ejecting nmechanism For
exanpl e, Japanese Lai d-open Patent Application Hei 3 - 126560 discloses an
ink jet recording head having an EEPROM 25 (El ectrically Erasable
Programmable ROM. It is known that heat generating resistors for
generati ng enBEgyDf OF THRK @NEENTOON| ANDORELATHPeARTR a 2
The present invention relates to a liquid
ejecting head for ejecting liquid such as ink and a
liquid ejecting apparatus using the same. The liqﬁid
ejecting apparatus is applicable to an ordinary
10 printer which effects recording by ejecting ink, a
copying machine, a facsimile having a communication
system, a multi-function recording device having such
functions in combination, or the like, and in addition
to an apparatus for drawing a figure or a pattern by
15 ejecting liquid other than ink.
It has been proposed that ink jet recording
head which is a typical one of liquid ejecting heads
is provided on an ink jet recording substrate with a
ROM (Read Only Memory) to store data such as
20 individual information for the particular head such as
its ID (Identity) cord, a driving particularly
property of its ink ejecting mechanism. For example,
Japanese Laid-open Patent Application Hei 3 - 126560
discloses an ink jet recording head having an EEPROM
25 (Electrically Erasable Programmable ROM).

It is known that heat generating resistors for

generating energy for ink ejection is constituted in a



plurality of lamnation filmlayers on a base portion of an ink jet
recordi ng substrate of the ink jet recording head, and a resistance

i ndicative of information peculiar to the head (or individual 5
information) is formed. This is useful when the anount of the information
to be store is relatively small. The peculiar information of the peculiar
is acquired by the ink jet recordi ng apparatus on which the ink et
recording head is nounted reading the value of the 10 resistance of the
resistor formed on the base substrate, on the basis of which the ink jet
recording appanahbustgi de tamighteeh eplmnuayvdrisvencanbaskspbotionhe |iquid

ejection fromthe ink jet recording head. Japanese Lai d-open Patent
Application Hef aA5ifk-j@t8¥&cdrdthgsesbthabtwhefi the Laki hation film
| ayers constituting the ink ejection portion are fornmed on the base
substrate forreaoufldnyuhead,t bedi akrpetistenoedindgicatiusecfROM is
si mul taneously formed. By selectively nmelting the fuse by controlling a
| ogi c 20 cirtoforimetied penulianebasthie beadr yodatadtuhdbelwitten and
stored on the basis of the state of the fuse. Wth the ink jet head using
such an irk jénformabidnhgisubsrmade, Thks pexulseful iflemethomesunthe 25
head is stored, and still, the structure is sinplified, and the production
property and eésthsainhgrmatgendtol het RECEgséSoFesathvanYi ARajlét recording
head
The peculiar information of the peculiar is acquired
by the ink jet recording apparatus on which the ink
jet recording head is mounted reading the value of the
10 resistance of the resistor formed on the base
substrate, on the basis of which the ink jet recording
apparatus side can effect optimum drive controls for
the liquid ejection from the ink jet recording head.
Japanese Laid-open Patent Application Hei
15 6 - 91877 discloses that when the lamination film
layers constituting the ink ejection portion are
formed on the base substrate for manufacturing the ink
jet recording, a fuse (ROM) is simultaneously formed.
By selectively melting the fuse by controlling a logic
20 circuit formed simultaneously, binary data can be
written and stored on the basis of the state of the
fuse.
With the ink jet head using such an ink jet
recording substrate, the peculiar information of the
25 head is stored, and still, the structure is simplified,

and the production property and cost saving is good.

In the case of such an ink jet recording head



3 as is capable of recording the information, a neasure should be taken
against static electricity. Particularly, in the case of an ink jet
recordi ng head detachably nountable to a nain assenbly of the ink jet 5
recordi ng apparatus, the ink jet recording head is necessarily touched by
the user's hand or fingers upon the nountsng thereof to the main assenbly
of the apparatus. For exanple, when the head and the ink container are
integral, an ink jet recording head is 10 nounted each time the ink in the
ink container is used up, and the head is touched by the user's hand or
fingers each &snestbepablat ohgreyedinag itk jeformatoeni ng mppavacus is
sel ectively usable as a normal inmage quality recording machine or as a
phot ogr aphi ¢ gBo¢hilghei haenqaasingy seebidi abeobeheheyby replacing the
recording head with that of another kind, the ink jet recording head is
touched by thBauséeubachyti i@ bhe ¢eptaebnemtinknicucheepedangohsadit s
desirable to protect the ink recording head fromstatic 20 electricity
attack. For s@ehaghphtpodeunya %hﬁeg% a B Ho opepePat entf Abpei BKi dRtHei 07 -
06095 3 discloses provision of an el ectrical dISCh$ ge circuit around
contact pats ¥%F°€ﬁé@9r?EB?rEBHﬁeCFP%left%e?h%ec h %s%%ﬁﬁlysof the ink
j et recording a aratu ﬁ Fﬁ ve t he conyentional i recordlng
head capabl e 8? ?B?Fﬁ Yt heurhe mg Rﬁt?%ﬂ P01 § el P et PXnbéts up
the mounting thereof to the main assembly of the
apparatus. For example, when the head and the ink
container are integral, an ink jet recording head is
10 mounted each time the ink in the ink container is used
up, and the head is touched by the user's hand or
fingers each time the mounting. When an ink jet
recording apparatus is selectively usable as a normal
image quality recording machine or as a photographic
15 (high image quality) recording machine by replacing
the recording head with that of another kind, the ink
jet recording head is touched by the user each time of
replacement. In such operations, it is desirable to
protect the ink jet recording head from static
20 electricity attack. For such a purpose, Japanese
Laid-open Patent Application Hei 07 - 06095 3
discloses provision of an electrical discharge circuit
around contact pads for electrical connection with the
main assembly of the ink jet recording apparatus.
25 However, the conventional ink jet recording

head capable of storing the information involves the

following problems.



followi ng problens. 4 The ink jet recording head having the storing el ement
such as ROM or EEPROM di scl osed i n Japanese Lai d-open Patent Application
Hei 3 - 126560 or Japanese Lai d-open Patent Application Hei 6 - 9187 7, 5
unavoi dably has a conplicated structure, and therefore, various

i nprovenents for a high production property or for reduction in size and
wei ght are desired. Fundanentally, a ROM chip is advantageous when the
anount of recording data is large, but it is 10 di sadvantageous when the
amount is small. In addition, the problemof the static electricity is not
taken into account. Wen ire Htzereafrdirey dteard o velreyrerite fadrorsiray i ng t he
peculiar information on the head substrate, the contact for 15 outputting

t he pecul i ar ehémemat sonhohst ReMheadEEBROMetlascvesa8aker Jaganase the static
electricity attack, and therefore, the there is a liability that storing

el enent is brbdkéd;-opent Reteoht 8pplofathensteied nidbhfbi on i s changed when
the head is touched by the 20 user. In view of this, neasurenent against
the static elPepangeet yaadtapkni BaiapérfRALicRALPAeHPAKS] et 9L8Eordi ng head
di scl osed in Japanese_Lai d-open Patent Application Hei 07 - 06095 33, the
i nfluence of vhavseidapévehaét @ cﬁqnypléér@wp%%%, P thereferuired to

provi de a discharge , .
various improvements for a high production property or

for reduction in size and weight are desired.
Fundamentally, a ROM chip is advantageous when the
amount of recording data is large, but it is

10 disadvantageous when the amount is small.

In addition, the problem of the static
electricity is not taken into account. When the size
of the storing element for storing the peculiar
information on the head substrate, the contact for

15 outputting the peculiar information of the head is
relative weaker against the static electricity attack,
and therefore, the there is a liability that storing
element is broken, or the content of the stored
information is changed when the head is touched by the

20. user. In view of this, measurement against the static
electricity attack is important.

In the ink jet recording head disclosed in
Japanese Laid-open Patent Application Hei 07 - 06095
33, the influence of the static electricity can be

25 avoided, but it is required to provide a discharge
circuit on the substrate separately. For this reason,

improvements in the space efficiency, downsizing



circuit on the substrate separately. For this reason, inprovenents in the
space efficiency, downsizing 5 and/or cost reduction are desired. SUMVARY
OF THE I NVENTION: 5 Accordingly, it is a principal object of the present
invention to provide a liquid ejecting head and a |liquid ejecting apparatus
usable therewith wherein the influence ofg the static electricity is
suppressed with a sinple structure. 10 It is another object of the present
invention to provide a liquid ejecting head and a liquid ejecting
apparatus wherein the discharge during handling of the liquid ejecting head
nore easily @aneuos tosa veltageosoareedesintadt pad or a grounding 15
contact pad than to an information output contact pad, by which the problem
of the breakdown of unintentional overwiting or rewiting of the
information in the storing element due to the electric discharge is
m nimzed. 20 According to an aspect of the present invention, there is
provided a liquid ejecting head for ejection |liquid, conprising electric
wi ring menber SVHYRBYI A BHEpINVBENTIYNHf contact pads which are electrically
contactable to a liquid ejecting apparatus; a storing 25 elenent for storing
i ndi vi dual® i nfoor mat i decFdingliva 1dj et o mdrida ! Fe®iith® an ejection
outlet for
present invention to provide a liquid ejecting head
and a liquid ejecting apparatus usable therewith
wherein the influence of the static electricity is
suppressed with a simple structure.
10 It is another object of the present invention
to provide a liquid ejecting head and a liquid
ejecting apparatus wherein the discharge during
handling of the liquid ejecting head more easily
occurs to a voltage source contact pad or a grounding
15 contact pad than to an information output contact pad,
by which the problem of the breakdown of unintentional
overwriting or rewriting of the information in the
storing element due to the electric discharge is
minimized.
20 According to an aspect of the present invention,v
there is provided a liquid ejecting head for ejection
liquid, comprising electric wiring member including a
plurality of contact pads Which are electrically
contactable to a liquid ejecting apparatus; a storing
25 element for storing individual information; a liquid

ejection member, provided with an ejection outlet for

ejecting the liquid, for ejecting the liquid using



ejecting the liquid, for ejecting the liquid using 6 electric energy
supplied through a part of said plurality of contact pads, wherein said
contact pads include an information contact pad electrically connected
with said storing element, a voltage source 5 contact pad for supply the
electric energy and a grounding contact pad, and said voltage source
contact pad or said grounding contact pad is disposed at each of both
sides of said information output contact pad, wth no individual
i nformation contact pad which is 10 electrically contactable to the liquid
ej ecting appatatusjctaeeebhet veppliedThbseughdaophet obj seid, features and
advant ages of the present invention will becone nore apparent upon a
consi der ati onpbirahetfobFowbngat® dessri pheoainfsahd peoefactedadabodi nents
of the present invention taken in conjunction with the acconpanying
drawi ngs. 20 BREEFAPESCREPTPONOEOTHEODRAW No3d Flgarei¢alsya schematic view
of a wring substrate of an ink jet recording head according to a first
enmbodi nent of ceheepiedent thngandi ACrENGueeeRent, aa skpbhAgRcSOHEREOf a
Wi ring 25 substrate of an ink jet recording head according to a second
enbodi ment5 of CPREapEeBaAt TPAVEHPPSH. thPgBteCcEris angEd¥nabficavi ew of a
Wrin
d grounding contact pad, and said voltage source contact

pad or said grounding contact pad is disposed at each

of both sides of said information output contact pad,

with no individual information contact pad which is

10 electrically contactable to the liquid ejecting
apparatus, therebetween.
These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
15 description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1 is a schematic view of a wiring
substrate of an ink jet recording head according to a
first embodiment of the present invention.
Figure 2 is a schematic view of a wiring
25 substrate of an ink jet recording head according to a
second embodiment of the present invention.

Figure 3 is a schematic view of a wiring



7 substrate of an ink jet recording head according to a third enbodi nent
of the present invention. Figure 4 is a schematic view of a wiring
substrate of an ink jet recording head according to a 5 fourth enbodi nent
of the present invention. Figure 5 is a perspective viewillustrating a
first ink jet recording head using the wirjng substrate shown in Figure 2.
Figure 6 is an expl oded perspective view of an 10 ink jet recordi ng head
shown in Figure 5. Figure 7 is a partly broken perspective view of a first
recordi ng el ement substrate constituting the ink jet recording head shown

in Figure 5 FEipyteaBei 6faapeispegetveevberinyl Hebnakboertibag £6 second ink
jet recording head using a wiring substrate for the ink jet recordi ng head
of Figure 1. Ehgudeefbbaimenexpkotdrd peesprttineenteéwnof an ink jet
recordi ng head shown in Figure 8. Figure 10 is a partly broken perspective
view 20 of a second Fieporaidg laeneritersthist natesv const iiutiinygg the ink jet
recordi ng head shown in Figure 8. Figure 11 is a schematic view of a S
substrate inebbdingta Phsenfonkstieti ngcpeduhgaheadf acaardongoto the head
and peripheral circuits therefor, according 25 to the present invention.
Figure 12 3s &oschbnembedinpnpl ah vhewcsesant invention.
Figure 5 is a perspective view illustrating a
first ink jet recording head using the wiring
substrate shown in Figure 2.
Figure 6 is an exploded perspective view of an
10 ink jet recording head shown in Figure 5.
Figure 7 is a partly broken perspective view of
a first recording element substrate constituting the
ink jet recording head shown in Figure 5.
Figure 8 is a perspective view illustrating the
15 second ink jet recording head using a wiring substrate
for the ink jet recording head of Figure 1.
Figure 9 is an exploded perspective view of an
ink jet recording head shown in Figure 8.
Figure 10 is a partly broken perspective view
20 of a second recording element substrate constituting
the ink jet recording head shown in Figure 8.
Figure 11 is a schematic view of a Si substrate
including a fuse for storing peculiar information of
the head and peripheral circuits therefor, according
25 to fhe present invention.

Figure 12 is a schematic top plan view of an

inside of an example of a recording device usable with



i nside of an exanple of a recording device usable with 8 the ink jet
recordi ng head according to the present invention. Figure 13 is a schematic
view illustrating an ESD experinent. 5 DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS: The description will be nade as to the enbodinents of the
present invention in conjunction 10 wth he acconpanying draw ngs. Figure
5to Figure 12 illustrate an ink jet recording head or an ink jet recording
apparatus which is a liquid ejecting head or a liquid ejecting apparatus
according to the present invention. The 15 respective constituent-el enents
wi || be descrthedinkThetr eeooddigghkasddodctbrdimgbodi teatpresenta type
integral with an ink container, and may be a first recordi ng head H1000
filled with biav&ntnkn.as shown in (a) and (b) of Figure 5, and nay be a
second 20 recording head H1001 filled wth color inks (cyan ink, nagenta
ink and yel | ow i nk), FAgusteows iirs (@a)sciredaiti)c vefewFilduwestgatimg @écor di ng
head H1000 or H1001 is securely supported on a carriage 102 of a main
assenbly of theDjakppEimeBEerdi ng apparatus by 25 positioning neans and
electrica% contacts, and is detachably nountable to the carriage 102. \Wen
the ink

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

The description will be made as to the

embodiments of the present invention in conjunction
10 with the accompanying drawings.

Figure 5 to Figure 12 illustrate an ink jet
recording head or an ink jet recording apparatus which
is a liquid ejecting head or a liquid ejecting
apparatus according to the present invention. The

15 respective constituent-elements will be described.

The recording head of this embodiment is of a
type integral with an ink container, and may be a
first recording head H1000 filled with black ink, as
shown in (a) and (b) of Figure 5, and may be a second

20 recording head H1001 filled with color inks (cyan ink,
magenta ink and yellow ink), as shown in (a) and (b)
of Figure 8. The recording head H1000 or H1001 is
securely supported on a carriage 102 of a main
assembly of the ink jet recording apparatus by

25 positioning means and electrical contacts, and is
detachably mountable to the carriage 102. When the ink

is used up, the recording head can be replaced.



is used up, the recording head can be replaced. 9 The description will be
made as to the structures of the recordi ng heads H1I000 and H1001 in detail.
(Recording head) 5 The first recordi ng head HL000 and the second recording
head H1001 are both of a type using an electrothermal transducer for
generating thermal energy for creating fign1boiling inthe ink in response
to an electric signal, and the el ectrothermal 10 transducer functions as a
recording element and is disposed opposed to an ink ejection outlet. In
this enbodinment, the recording head integrally conprises a recording

el ement substrate forrej erddddgdieod Rk 1(1i e iide eydad et , the liquid

ej ection nenber is 15 provided with ejection outlets for ejecting the
liquid, and tbeuttqued b§ ehectedouding hbedsuppbdedartierlodt ipower), and
an ink container for retaining and storing the ink to be supplied to the
recordi ng el egentilsubstrate. However, the present invention is 20
applicable also to a recording head not having the ink container
integrally. (1Retbrdingebead)ng head HL000: Figure 6 is an expl oded
perspective view of the first recording head HL000. The first recording
head 25 HL000 conpri®es fd fdtr steqassbimdl dpasl ddt0 sulsktihet esecond

recording head H1001 are both of a type using an
electrothermal transducer for generating thermal
energy for creating film boiling in the ink in
response to an electric signal, and the electrothermal

10 transducer functions as a recording element and is
disposed opposed to an ink ejection outlet. In this
embodiment, the recording head integrally comprises a
recording element substrate for ejecting the ink (in
this embodiment, the liquid ejection member is

15 provided with ejection outlets for ejecting the liquid,
and the liquid is ejected using the supplied electric
power), and an ink container for retaining and storing
the ink to be supplied to the recording element
substrate. However, the present invention is

20 applicable also to a recording head not having the ink
container integrally.
(1) first recording head H1000:

Figure 6 is an exploded perspective view of the

first recording head H1000. The first recording head

25 H1000 comprises a first recording element substrate
H1100, an electric wiring member (electric wiring

sheet) H1300, and an ink retention member H1500.



H1100, an electric wiring nmenber (electric wring sheet) H1300, and an ink
retention nenber H1500. 10 Figure 7 is a partly broken perspective view of
the first recording el enent substrate H1100. The first recordi ng el enent
substrate H1100 is constituted by a Si substrate H1110 having a thickness

5 of 0.5 M1 nmm in which ink supply por{, HL102 in the formof an el ongated
t hrough-opening (ink flow path) is forneé{ The i nk supply port 1102 of the
first recording elenent substrate H1100 is in fluid conmunication with the
i nk supply port H1200 of the 10 ink retention nenber H1500 by bondi ng and
fixing the first reciglirg &lierentpattist fatokerdl PG stpe dtherd nkiew etfent i on
menber H1500 with high precision. The Si substrate H1110 is provided with an
array of el ecthet iermal recanddugeeleinenenssbstlt®B8ealil108. each | ateral side
of the ink supply port H1102, so that arrays interpose the ink supply port
H1102, and there areHarfiet prasddbidaesieowntelsadistiratd Hldd Gbfis Al and
the like for supplying electric power to the electrothermal transducer

el ements H1108ong0itheesi byubsfiasubkitrabei Bl ptBvhdednal enghédlgesporti ons
adj acent opposite ends of the arrays of the electrothermal transducer

el ements H1108fwlt A maréctmedénpBhiFBninki13oRPt Br PetpplyifAg tRetBrectric

power to the electric wring and for supﬁlying,the ,
form of an elongated through-Opening (ink flow path)

is formed. The ink supply port 1102 of the first
recording element substrate H1100 is in fluid
communication with the ink supply port H1200 of the

10 ink retention member H1500 by bonding and fixing the
first recording element substrate H1100 to the ink
retention member H1500 with high precision.

The Si substrate H1110 is provided with ah
array of electrothermal transducer elements H1103 at

15 each lateral side of the ink supply port H1102, so
that arrays interpose fhe ink supply port H1102, and
there are further provided unshown electric wiring of
Al and the like for supplying electric power to the
electrothermal transducer elements H1103.

20 The Si substrate H1110 is provided along edge
portions adjacent opposite ends of the arrays of the
electrothermal transducer elements H1103 with
electrode portions H1104 for supplying the electric
power to the electric wiring and for supplying the

25 electric signals for driving the electrothermal
transducer elements H1103, and bumps H1105 of Au are

formed at the tops of the electrode portions H1104.



25 electric signals for driving the electrothermal transducer elenents
H1103, and bunps H1105 of Au are fornmed at the tops of the el ectrode
portions H1104. 11 The Si substrate H1110 is further provided with a fuse
and a peripheral circuit therefor formed thereon, the fuse being effective
to store the peculiar information of the%head. Figure 11 show the 5 fuse
and the peripheral circuit. In Figure 11 ]he fuse is indicated by a
reference HI1I17. In this exanple, four fuses H1117 of polysilicon resistor
are di sposed adj acent a short side of the ink supply port H1102. Each of

the fuses 10 H1117 i sreoryiechast oddde ailsaoond duntheg ¢Jrer@tedHiitd for
nelting the fuse and reading the information corresponding to the nelting

or non-nelting efhsthendf asperIpresetondrdiuivi tigeebeoentottdd8 i s di sposed
adj acent to the first driving el enment H1116 for 15 driving the

el ect rot her mathéraosdutbe €hseaehtihifl88fechigeghal storesthecting the first
driving elenent H1116 for driving the electrothermal transducer el enent
H1103 i s usedpasulhersighakrmbbionsefethenpeatie swicnnce drl by elferent H1118
for driving 20 the fuse H1117 as it is. Therefore, the circuit portion for
sel ecting 1 hefseeoadddrhei pgrépbeeal Fiie8itcan be formed with the structure

simlar to the circuit portion for selecting the first driving
In Figure 11 the fuse is indicated by a

reference H1117. 1In this example, four fuses H111l7 of
polysilicon resistor are disposed adjacent a short
side of the ink supply port H1102. Each of the fuses

10 H1117 is connected with a second driving element H1118
for melting the fuse and reading the information
corresponding to the melting or non-melting of the
fuse. The second driving element H1118 is disposed
adjacent to the first driving element H1116 for

15 driving the electrothermal transducer element H1103.

A signal for selecting the first driving
element H1116 for driving the electrothermal
transducer element H1103 is used as the signal for
selecting the second driving element H1118 for driving

20 the fuse H111l7 as it is. Therefore, the circuit
portion for selecting the second driving element H1118
can be formed with the structure similar to the
circuit portion for selecting the first driving
element H1116. More particularly, the portion from the

25 signal line to which the signal is inputted outside
the ink jet recording substrate to the signal line

connected to the second driving element H1118 through



el ement H1116. More particularly, the portion fromthe 25 signal line to

whi ch the signal is inputted outside the ink jet recording substrate to the
signal line connected to the second driving el enment H1118 through 12 a
shift register, a latching circuit and a decoder, mnmay be conmon circuit
structure with the circuit for selectin he first driving el ement H1116.
The selection circuit H1112 for finally selecting the 5 second driving

el enent H1118 on the basis of the output fromthe shift register or the

li ke, has a structure simlar to the selection circuit for the first

driving el emegt shHi1#46rcdi¥tepadaHid04RiH§r cSUPRLYi Agdaavaktagerfroma 10 VH
vol tage source is connected wth the el ectrothermal transducer el enent

H1103 t hr oughmbhep¥HcwinfbAgch eadit Héd tdct Ar&ENDH: pathélldf4dui or feennect i on
with the GNDH voltage source is conmonly connected to the second driving
el ement Hl118seosnedhgdtiket iithe BuseihldYedSnandllhé.fiTsds driving el enent
H1116 connection to the electrothernmal transducer elenent H1103 t hrough the
GNDH wi ri ng | eadeHti108. cNaneliy, Hihé2GNDH finahyyl eatdecHing3ths common for
the first driving elenment H1116 and the second driving el enent H1118. 20
When the fluseskitdond dsivénpeedenead, HLhé8| Onphde bAsO4acfuhbei ons as a fuse

cutting voltage source contact for applying a nelting vol tage, and when the
output from the shift register or the like, has a

structure similar to the selection circuit for the
first driving element H11ll6.
A VH pad H1104c for supplying a voltage from a

10 VH voltage source is connected with the electrothermal
transducer element H1103 through the VH wiring lead
H1114. A GNDH pad H1104d for connection with the GNDH
.voltage source is commonly connected to the second
driving element H1118 connected with the fuse H1117

15 and the first driving element H111l6 connection to the
electrothermal transducer element H1103 through the
GNDH wiring lead H1113. Namely, the GNDH wiring lead
H1113 is common for the first driving element H1116
and the second driving element H1118.

20 When the fuse H111l7 is to be melted, the ID pad
H1104a functions as a fuse cutting voltage source
contact for applying a melting voltage, and when the
information indicated by the fuse is to be read out,
it functions as a signal output contact. More

25 particularly, when the fuse H1117 is to be melted, a
voltage (a driving voltage 24V for the electrothermal

transducer element, for example) is applied to the ID



information indicated by the fuse is to be read out, it functions as a
signal output contact. Mre 25 particularly, when the fuse H1117 is to be
nelted, a voltage (a driving voltage 24V for the electrothermal transducer
el ement, for exanple) is applied to the 1D 13 pad H1104a to instantaneously
di sconnect the corresponding fuse H1117 oy actuating the second driving

el ement H1118 selected by the selection circuit. At this tinme, the

el ectrical conduction 5 between the ID voltage source pad H1104b for reading
the information of the fuse out and the outer circuit such as the voltage
source for repdingliféafuseinshéntantoos]lyidisiconmacectiee. On the ot her

hand, when the information is to 10 be read out, the ID voltage source pad
H1104b is supptrespontding Yoseagel{powerasouatenyothagee@oB¥ of a logic
circuit, for exanple), so that when the fuse H1117 is disconnected, the
potential of dhevimyvelemget Bbdli8esphectadody tine sdbecbiorhe | D pad H1104a
are 15 equal to each other, and therefore, a H I|evel voltage 1is outputted
fromthe | D padrenibda Awidh g Helays eeheHielierimi gt gastdusticn Lo | evel
voltage is outputted fromthe ID pad H1104a since the fuse H1111l has a

resi stance vaPaevaRnchhesIPavolhrger SehaRet Red 2Bl @ébsfanckeddl @ of the

fuse H1117. In_ another exanple, the fuse H1117 is replaced ,
the information of the fuse out and the outer circuit

such as the voltage source for reading the fuse
information, is disconnected.

On the other hand, when the information is to

10 be read out, the ID voltage source pad H1104b is
supplied with a voltage (power source voltage 3.3V of
a logic circuit, for example), so that when the fuse
H1117 is disconnected, the potential of the ID voltage
source pad H1104b and that of the ID pad H1104a are

15 equal to each other, and therefore, a Hi level voltage
is outputted from the ID pad Hll04a. When the fuse
H1117 is not melted, a Lo level voltage is outputted
from the ID pad H1l1l04a since the fuse H1l1l1ll has a
resistance value which is far larger than the

20 resistance value of the fuse H1117.

In another example, the fuse H1117 is replaced
with a simple wiring on the Si substrate H1110, and
the presence or absence of such wiring may indicate
information to be stored and read out. In such a case,

25 the peculiar information of the head is written during
film formation for the wiring lead on the Si substrate

H1110. The reading of the information is exactly the



with a sinple wiring on the Si substrate H1110, and the presence or absence
of such wiring may indicate information to be stored and read out. In such
a case, 25 the peculiar information of the head is witten during film
formation for the wiring lead on the Si substrate H1110. The reading of the
information is exactly the 14 sane as thg foregoing exanple, but it is not
possible to wite information after the Tormation. In a further exanple, a
resi stance el enent representing information peculiar to the head is s
formed on the Si substrate H1110, and one end of the resistance elenent is
connected to threl DspatdeHid0dgoingndxbhples hietitent is nobnpotedble the GNDH
pad H1104d. In such a case, the main assenbly of the ink jet recording
apparatus reatls ariesi shaneravabneabeewethe fiOrmaeidd. pad H1104a and t he
G\DH pad H1104d to acquire the peculiar information of the head
corresponding to thelr esiSteice wampld,n aamesofstsucste edamdngs, structure
of resin material having an ink flow path is forned, for each 15 of the

el ectrot her makeprensduées éhémemasipnlpscubhasuth hhsi deadfishe Si substrate
H1110 as is provided wth the fuses, the wiring pattern or the resistance
el enent thr oujhraeghenokhendgr aphgtrahe Bitlet uperdhase andi ak £hew passage

wal | H1106 for defining each of 20 the ink flom/Eaths and a ceiling portion
covering the resistance element is connected to the ID pad H1104a,

and the other end is connected to the GNDH pad H1104d.
In such a case, the main assembly of the ink jet
recording apparatus reads a resistance value between
10 the ID pad H1104a and the GNDH pad H1104d to acquire
the peculiar information of the head corresponding to
the resistance value.
In any of such examples, structure of resin
material having an ink flow path is formed, for each
15 of the electrothermal transducer elements H1103, on
such a side of the Si substrate H1110 as is provided
with the fuses, the wiring pattern or the resistance
element through a photolithography. The structure has
an ink flow passage wall H1106 for defining each of
20 the ink flow paths and a ceiling portion covering the
top part thereof, and in the ceiling portion, ejection
outlets H1107 are formed. The ejection outlets 1107
are provided opposed to the respective ones of the
electrothermal transducer elements H1103, thus
25 constituting a group of ejection outlets H1168.
| In the first recording eiement H1100 thus

constituted, the ink supplied from the ink flow path



top part thereof, and in the ceiling portion, ejection outlets H1107 are
formed. The ejection outlets 1107 are provided opposed to the respective
ones of the electrothermal transducer el enments H1103, thus 25 constituting
a group of ejection outlets H1108. 1In the first recording el enment H1100
thus constituted, the ink supplied fromfhe ink flow path 15 H1102 is
ejected through the ejection outlet 1107 opposed to the correspondi ng

el ectrot hermal transducer elenent H1103 by the pressure of the creation of
the bubble caused by heat generation of the electrothermal 5 transducer

el ement H1103H1Tb2 eteefectedi thngugsheehe H300tisntouttenstidute the
electric signal path for applying the electric signal for ejecting the ink
to the first opposedi hg thenentrsabsndang ¢ld00rothdringl f brargddeten 10
pol yi mi de base material and a wiring | ead pattern of copper foil thereon.
Al so, an openéhgmenB081108 byethenprehesureref teeocueagieneadntheubstrate
H1100 is forned, and adjacent the edge of the opening, an electrijcal
contact for conbetéei epuspdhbyhbeetegenedetionpofttba elieaodrethensati r st
recording el ement substrate H1100. Furthernore, the electric wiring sheet
H1300 is %robrdeaduwrer aheBRbErHALOsi gnal input contact for receiving the

electric signal fromthe main assenbly apparatus, and an external signa
i nput contact H1302 The electric wiring sheet H1300 is to

constitute the electric signal path for applying the
electric signal for ejecting the ink to the first
recording element substrate H1100, and is formed of a
10 polyimide base material and a wiring lead pattern of
copper foil thereon. Also, an opening H1303 for
setting the first recording element substrate H1100 is
formed, and adjacent the edge of the opening, an
electrical contact for connection with the electrode
15 portion H1104 of the first recording element substrate
H1100. Furthermore, the electric wiring sheet H1300 is
provided with an external signal input contact for
receiving the electric signal from the main assembly
apparatus, and an external signal input contact H1302
20 and the electrical contact H1304 are electrically
connected with each other by a continuous wiring lead
pattern of copper foil.
The electrical connection between the electric
wiring sheet H1300 and the first recording element
25 substrate H1100 are electrically connected by an
ultrasonic heat crimping method between the bump H1105

formed at the electrode portion H1104 of the first



20 and the electrical contact H1304 are electrically connected with each
other by a continuous wiring |lead pattern of copper foil. The electrical
connection between the electric wring sheet HL300 and the first recording
el ement 25 substrate H1100 are electrically connected by an ultrasonic heat
crinmping nmethod between the bunp H1105 forned at the el ectrode portion
H1104 of the first 16 recording elenent substrate HL100 and the el ectrical
contact H1304 of the electric wiring sheet HL300 corresponding to the

el ectrode portion H1104 of the first recording el enent substrate H1100. 5

On a flat surtaeeraipgndithenti sabstee0edHDY00cheebhesybsttat eaHl100 fi xed
at the ink retention nenber H1500 (that is, the surface faces to the

recordi ng mat ebhahcwhgn3bheorechedebgcbead #i10DRAgi shesbuntedoon the carri age
102), a back side of a part of to an electric wiring tape H1300 is fixed by
adhesi ve nmat ebrakspAndingondedhpoeleohrofiet herelient HLtOW piEnghet ape H1300
is bent and is fixed by an adhesive naterial on a side surface
substanti al | yfpespendcoublang ebetmbertbendehgaser Hate0of the ink retention
menber 15 H1500 for the first recording el ement substrate H1100. (2) Second
recordi ng head H1001 Orhex sfEloonds yfearadianpurshd el QO Stuncstdaordin®d ej ect
three color inks, nanely, the cyan ink, the
element substrate H1100 fixed at the ink retention
member H1500 (that is, the surface faces to the
recording material when the recording head H1000 is
mounted on the carriage 102), a back side of a part of
10 an electric wiring tape H1300 is fixed by adhesive
material. An unbonded portion of the electric wiring
tape H1300 is bent and is fixed by an adhesive
material on a side surface substantially perpendicular
to the bonding surface of the ink retention member
15 H1500 for the first recording element substrate H1100.
(2) Second recording head H1001
The second recording head H1001 functions to
eject three color inks, namely, the cyan ink, the
magenta ink and the yellow ink. As shown in Figure 9
20 which is an exploded perspective view, the second
recording head H1001 comprises a second recording
element substrate H1101l, an electric wiring sheet
H1301 (electric wiring member), and an ink retention
member H1501. The structures of the second recording
25 head H1001 are similar to the first recording head

H1000 described in the foregoing.

Figure 10 is a partly broken perspective view



magenta i nk and the yellow ink. As shown in Figure 9 20 which.is an expl oded
perspective view, the second recording head HL001 conprises a second
recording elenment substrate H1101, an electric wiring sheet H1301
(electric wiring nenber), and an ink retention nenber H1501. The structures
of the second recording 25 head H1001 are, simlar to the first recording
head H1000 described in the foregoing. Figure 10 is a partly broken
perspective view 17 to illustrate the structure of the second. recording

el enment substrate H1101. In the second recording elenment substrate H1101,
three i nk suppbyipoussrktéORhef etrthbeueganfi hke sbheondgeatardinkgand t he
yellow ink 5 are forned and are extended in parallel with each other, as is
di fferent fromlehenti ssbsteevrdHidOlel elrenthes ubstorad erddidODingt respecti ve

| ateral sides of each of the ink supply port H1102, el ectrotherm
transducer el efremestHstbStantdeeHédfilontbuekeiskHsupPlyoparesallianged
staggered, generally along a line. On the Si substrate Hl1110a, simlarly to
the Si substrépe thelcgasf inke theshmapesbpdinl endnthe gabsevatBkHI100,
electric wiring, fuses or resistances and electrode. portions are fornmed. On
the Si substrate Fermed, apAkars erEGNPESsafePdarldeH1I7d6RaRACH| ecti on
outlets H1107 are formation of resin material .through a _ photolithography.
At the el ectrB888epor 8SoASHEIHASFEpt from the first récording

- element substrate H1100. At respective lateral sides
of each of the ink supply port H1102, electrothermal
transducer elements H1103 and ejection outlets H1107

10 - are arranged staggered, generally along a line. On the
Si substrate H11l1l0a, similarly to the Si substrate
H1110 of the first recording element substrate H1100,
electric wiring, fuses or resistances and electrode
portions are formed. On the Si substrate H111l0a, ink

15 flow passage walls H1106 and ejection outlets H1107
are formation of resin material through a
photolithography. At the electrode portion H1104 for
supplying the electric power to the electric wiring,
bumps H1105 of Au or the like are formed.

20 (Ink jef recording apparatus)

The description will be made as to a recording
device on which the above-described recording head is
mountable. Figure 12 is a schematic top plan view of
an inside of an example of a recording device usable

25 with the ink jet recording head of the present
invention.

As will be understood from Figure 12, the



supplying the electric power to the electric wring,

bunmps H1105 of Au or

the like are fornmed. 20 (Ink jet recording apparatus) The description wll

be nmade as to a recording device on which the above-d

escri bed recording

head is nountable. Figure 12 is a schematic top plan view of an inside of

an exanple of a recording device usable 25 with the i
of the present invention. As will be understood from
recordi ng device conprises a carriage 102 on which the
shown in Figure 5 and the recording head HL001 shown

nk jet recording head
Figure 12, the 18

recordi ng head H1000
in Figure 8 are

removably nounatabtiénat davioer echppbsesi oancafheagaritagenleRick bBherovi ded
with an electrical connecting portion for transmtting driving signals or
the like to thecordspechesd Bileefi shoporinoRsguheobgandhthexternal signal

i nput contact provided on the recording heads H1000 and H1001. 10 As shown
in Figures 5 aado8dingieheéadstlOpécohdingineBiowte0® and réwovekbdrid recordi ng
head H1001 are guided to a predetermned position in the «carriage 102 by a
mount i ng gui daokrs8bleoptgai EPAgeEhePoseEdPd ndr e atREBaFRe HEAdi frount i ng
position in the 15 carrigge 102_and by an engaging portion H1930 for fixed

in g the ihk Pepvigesri

ABaBlPEDDOCRE| @PRYRCTiNgG portion for

transmitting driving signals or the like to the

respective ejection portions through the external

signal input contact provided on the recording heads

H1000 and H1001.

10 As shown in Figures 5 and 8, the first

recording head H1000 and the second recording head

H1001 are guided to a predetermined position in the

carriage 102 by a mounting guide H1560 for guiding the

recording head to the head mounting position in the

15 carriage 102 and by an engaging portion H

fixed in g the ink jet recording head H10

1930 for

00 relative

to the ink jet recording apparatus, and then is fixed

at the position. The ink jet recording head H1000 is

provided with an abutting portion H1570 for

20 positioning itself to the predetermined mounting

position in the carriage 102 in a X direction

(carriage scanning direction), an abutting portion

H1580 for a Y direction (a recording media feeding

direction), and an abutting portion H1590

for the Z

25 direction (ink ejecting direction). By these abutting

portions, thevrecording head H1000 is correctly

positioned relative to the carriage 102,

so that



to the ink jet recording apparatus, and then is fixed at the position. The
ink jet recording head H1000 is provided with an abutting portion H1570 for
20 positioning itself to the predeterm ned nmounting position in the
carriage 102 in a X direction (carriage scanning direction), an abutting
portion H1580 for a Y direction (a recordjng nedia feeding direction), and
an abutting portion H1590 for the Z 25 direction (ink ejecting direction).
By these abutting portions, the recording head H1000 is correctly
positioned relative to the carriage 102, so that 19 proper electrical
contact is espabpéshetebetrneed tbrtaext esnabtshyhahed npetweent abés H1302
provided on the electric wiring sheets H1300 and H1301 and the contact

pi ns of the etetérhadl stgnatécinpygtpoohteotprvvdddprovided hencthnei age 102.
The carriage 102 is support for reciprocal notion along the guiding shaft
103 provi ded ehetheicnmainingsehbeysoflBhe appaibddds and ekeendetach the

mai n scan direction. The recordi ng heads HL000 and 10 H1001 a carried on the
carri age 102 pinh thathedetectrbpailncohnepting epetidnnpoevieed dh each of
the ejection portions are arranged crosses with the scanning direction of
the carri dge EBQ.CJhéiﬁQQUﬂQZFS ejected fromthe ejection outlet arrays

onto the 15 recording nmaterial 108 fed to the position facing_the
he carriage 102 is support for reciprocal

motion along the guiding shaft 103 provided in the
main assembly of the apparatus and extended in the
main scan direction. The recording heads H1000 and
10 H1001 a carried on the carriage 102 such that
direction in which the ejection outlets of each of the
ejection portions are arranged crosses with the
scanning direction of the carriage 102. The liquid is
ejected from the ejection outlet arrays onto the
15 recording material 108 fed to the position facing the
ejection outlets by a pick-up roller 131 and a feeding
roller 1009.
By replacing the recording head H1000 with
recording heads each having the same structures as the
20 recording head H1001 but containing light magenta ink,
light cyan ink and black ink, respectively, the
printer can be operated as a photographic high image
quality printer.
(Results of ESD (electrostatic discharge) experiments)
25 ESD experiments have been carried out with the
second recording element substrate H1101 having the

circuit shown in Figure 11. The results are shown in



ejection outlets by a pick-up roller 131 and a feeding roller 109. By
replacing the recording head HI000 with recording heads each having the
sanme structures as the 20 recording head H1001 but containing |light nagenta
ink, light cyan ink and bl ack ink, respectively, the printer can be
operated as a photographic high inmage qqg}ity printer. (Results of ESD
(electrostatic discharge) experinents) 25 ESD experinents have been carried
out with the second recording el enent substrate HL101 having the <circuit
shown in Figure 11. The results are shown in 20 Table 1. The electric

wi ring sheet #4804 under the experinents has the ID contact pad H1302a, the
VH contact pad H1302c, the GNDH contact pad H1302d at the 5 positions shown
in Figure 13. Mre pdittd @ilesrdni,c twherindH staettadtl 3pad UdiRG2¢cter € di sposed at
one side of the |ID contact pad H1302a, and the GNDH contact pad H1302d are
di sposed at thepethmentsdeasThbeopBntogtdchepsdon$308a, eabd YH t he cont act
pad are 1.3 mmx 1.3 mm and are 10 arranged at the interval of 2.0 nm The
base materi al contathepatieBiBPécwi thagCERBecorti30t pgdpblyPAddet the a
plurality of wiring lines of copper foil are electrically connected to the
| D pads HI5104ROsihéowd shads H1646UAAdLEhe MONDH RV et l pakds HIND4Ad,

VH contact pad H1302c are disposed at one side of the
ID contact pad H1302a, and the GNDH contact pad H1302d
are disposed at the other side. The opening dimensions
of each of the contact pad are 1.3 mm x 1.3 mm and are

10 arranged at the interval of 2.0 mm. The base material
of the electric wiring sheet H1301] is polyimide, and a
plurality of wiring lines of copper foil are »
electrically connected to the ID pads H1104a, the VH
pads H1104c and the GNDH contact pads H1104d,

15 respectively.

In Figure 13, a semispherical test contact 140
is caused to approach to the ID contact pad H1302a at
the position right above the ID contact pad H1302a and
is supplied with the voltage of +20kV, and the

20 electric discharging to the respective contact pads
are observed. The experiments are carried out with

four samples, and the results are as follows.



15 respectively. In Figure 13, a sem spherical test contact 140 is caused
to approach to the I D contact pad H1302a at the position right above the ID
contact pad H1302a and is supplied with the voltage of +20kV, and the 20

el ectric discharging to the respective contact pads are observed. The
experinments are carried out wwth four s |l es, and the results are as
follows. 21 Table 1 (Cccurrences of electric discharge)
------------------------------------------ Locations 5 ID pad VH pad G\DH
=T I e R --- Sanple 1 Yes Yes No Sanple 2
No No Yes Sanple 3 MNpIéesl Nocdbrsagde & Nae¥asi¥esiischarge)
----------------------------------------- Frequenci es of occurrences 1/4 3/4
Y e 15 The results of
experinments show that although the discharge is tried aimng at the ID
contact pad H1302ar--the-diseharge-ecedrred-to-the-+b-eentact pad H1302a
only in one of the four sanples. Therefore, it

Locations

5 ID pad VH pad GNDH pad
Sample 1 Yes Yes No
Sample 2 No No Yes
Sample 3 No Yes No

10 Sample 4 No Yes Yes
Frequencies of
occurrences 1/4 3/4 2/4

15
The results of experiments show that although

the discharge is tried aiming at the ID contact pad
H1302a, the discharge occurred to the ID contact pad
H1302a only in one of the four samples. Therefore, it

20 is understood that discharge to the ID contact pad can
be effectively impeded by the existence of the VH
contact pad and/or the GNDH contact pad adjacent the
ID contact pad. In the case of sample 1 with which the
discharge occurred to the ID contact pad, the

25 discharge to the VH contact pad also occurred
simultaneously. From this result, it is understood

that discharge to the ID contact pad is diffused by



20 i s understood that discharge to the I D contact pad can be effectively

i npeded by the existence of the VH contact pad and/or the GNDH contact pad
adj acent the |ID contact pad. In the case of sanple 1 with which the

di scharge occurred to the ID contact pad, the 25 discharge to the VH contact
pad al so occurred sinultaneously. Fromtfiis result, it is understood that
di scharge to the ID contact pad is diffused by 22 the existence of the

adj acent VH contact pad and/or GN\DH contact pad. In the foregoing
description, the storing element is provided in the recording el enent
substrate. 5tBotexibeestsi barthéf edtscane pHovodedcwhpadaasdpbkar storing
el ement is provided in another substrate. As described in the foregoing, in
t he recordi ngGNhBadoontathi pagmbodi nent, one or both of the VH contact pad
and the GNDH contact pad are di sposed at both of 10 the sides of the ID
contact pad adjacent Irheret dformsgoitrmatdediauipdrign t dhchestUdTigunt act pad is
effectively inpeded. By doing so, the adverse influence, to the storing

el enent, of théeweati ésepEeviidert yinatthec K agsoifinRrten sHestsare s hand
or finger to the head when_15 the head is nounted to the carriage or to the
mai n assenbl Pubs the appatarusffpstpravenpeavidgeepey, 2t ReMitf¥Fcuit on the

substrate for the ink jet recording is inproved, it is quite durable
agai nst the sPhprang element is provided 1in another substrate.

As described in the foregoing, in the recording
head of this embodiment, one or both of the VH contact
pad and thé GNDH contact pad are disposed at both of

10 the sides of the ID contact pad adjacent thereto, so
that discharge to the ID contact pad is effectively
impeded. By doing so; the adverse influence, to the
storing element, of the static electricity attack upon
contact of the user's hand or finger to the head when

15 the head is mounted to the carriage or to the main
assembly of the apparatus, is prevented. Recently, the
circuit on the substrate for the ink jet recording is
improved, it is quite durable against the static
electricity, and therefore, the countermeasurement

20 against the static electricity would be sufficient if
the disposition of the contact pad of these
embodiments of the present invention are employed.

The description will be made as to the
positional relation among the ID contact pad, the VH

25 contact pad and the GNDH contact pad with more
specific examples.

Embodiment 1



electricity, and therefore, the counterneasurenent 20 against the static
electricity would be sufficient if the disposition of the contact pad of

t hese enbodinents of the present invention are enployed. The description
will be nmade as to the positional relation anong the ID contact pad, the VH
25 contact pad and the G\DH contact pad w,th nore specific exanples.
Enbodinent 1 23 Referring to Figure 1, e description will be nade as to
an ink jet recording head according to the first enbodi nent of the present
invention. Figure 1 is an enlarged view of the external 5 signal input

contact portion of therelech§i coWrignge Sheghe detbeisecoOndyietopdi ng head
used with the ink jet recording head of this enbodinent. Referring to

Figure 1, thewRledd ito W ik Shaetrddb3Qilinigs hplaeV iaded rddinigh t32 text er nal
signal input contacts H1302. O these 10 external signal input contacts
H1302, six pads s endddicentitacit pads gib3@2a \ihivelmtaros .di sposed substantial ly
at the central portion of the portion where the external signal input
contacts H1302 are diFsposedl Theanl| &ntangedtvpadsoflBORacarernaspectively
connected to 15 the I D pads connected with the fuse H1117 (a sinple
connecting | isigrerl tihwutesigttawe relmem ofFitdger @letbric priovinded at t he
opposite ends of each of the
sheet of the second recording head used with the ink
jet recording head of this embodiment. Referring to
Figure 1, the electric wiring sheet H1301 is provided
with 32 external signal input contacts H1302.0f these
10 external signal input contacts H1302, six pads are ID
contact pads H1302a which are disposed substantially
at the central portion of the portion where the
external signal input contacts H1302 are disposed. The
ID contact pads H1302a are respectively connected to
15 the ID padé connected with the fuse H1117 (a simple
connecting line or the resistance element (Figure
11) ) provided at the opposite ends of each of the
three ink supply ports H1102 of the second recording
element substrate H1101 shown in Figure 10.
20 Six VH contact pads H1302c are disposed along
one side of the array of the ID contact pads H1302a
(the side above the array of the ID contact pads
H1302a in Figure 1) adjacent the ID contact pad H1302a
array. More particularly, in this embodiment, the VH
25 contact pads H1302c are immediately adjacent to the ID

contact pad H1302a array (namely, with no ID contact

pad H1302a therebetween). These VH contact pads H1302c



three ink supply ports H1102 of the second recording elenent substrate
H1101 shown in Figure 10. 20 Six VH contact pads H1302c are di sposed al ong
one side of the array of the ID contact pads H1302a (the side above the
array of the I D contact pads H1302a in Figure 1) adjacent the ID contact
pad H1302a array. More particularly, in ghis enbodinment, the VH 25 contact
pads H1302c are imredi ately adjacent to the ID contact pad H1302a array
(nanely, with no I D contact pad H1302a therebetween) These VH contact pads
H1302c 24 are electrically connected to the VH pads H1104c (Figure 11)
provi ded in theeetbettoteapdytcometiidd té Filgeired P3datHl hedopposite ends of
the second recording elenment substrate H1101. 5 Six GNDH contact pads
H1302d are ar (Bbgede al bhgprohiededr ay oliet dked¢Droedatpett pansHHIBH2a on t he
other side, that is, the side belowthe array of the ID contact pads
H1302a i n Fi guFegdreMbPE partheubppdyiténendsi sf ebhodseemnd t he GNDH cont act
pads H1302d are 10 i mredi ately adjacent to the I D contact pad H1302a array
(nanely, withreecrdieeneberepadswisbratet hetebet ween) . These VH cont act
pads H1302 d are electrically connected to the G\DH pads H1104 (Figure 11)
provi ded i the el ectricdENRS GHT a1 o ASFifg A0 U B rRO R raRNIeE G39%Si t e ends

of the second recording _elenent substrate H1101.
the array of the ID contact pads H1302a on the other

side, that is, the side below the array of the ID
contact pads H1302a in Figure 1. More particularly, in
this embodiment, the GNDH contact pads H1302d are

10 immediately adjacent to the ID contact pad H1302a
array (namely, with no ID confact pad H1302a
therebetween). These VH contact pads H1302 d are
electrically connected to the GNDH pads H1104 (Figure
11) provided in the electrode portion H1104 (Figure

15 10) at the opposite ends of the second recording
element substrate H1101.

The other external signal input contacts H1302
other than the ID contact pads H1302a, the VH contact
pads H1302c and the GNDH contact pad H1302d, are used

20 for electric power supply to the transistors, sending
and receiving signals such as control signals or the
like.

In the case of the ink jet recording head of
the present invention, the ID contact pads H1302a

25 which are relative weak against the attach of static
electricity are positioned substantially at the

central portion of the external signal input contact



The ot her external signal input contacts H1302 other than the |ID contact
pads H1302a, the VH contact pads H1302c and the GNDH contact pad H1302d,
are used 20 for electric power supply to the transistors, sending and
receiving signals such as control signals or the like. In the case of the
ink jet recording head of the present inyention, the |ID contact pads H1302a
25 which are relative weak against the attach of static electricity are
positioned substantially at the central portion of the external signal

i nput contact 25 portion H1302. This position is hard to be touched by the
user, when thpouséennEDBPNL at®si 4 e siaciond i ecardlity Headblbyhddniey Usual |y,
the user is nore or |ess conscious so as not to touch the external signal 5
i nput cont act th&302erandhéhetkéoneerthanpadsadesposedseabntihe center portion
is not easily touched. In addition, the ID contact pads Hl1302a are adjacent
to and i nter posedriéngebaatheyVhRgdnt dbtuglad/, HIBD2seandl s heo@NRH cont act
pad H1302d, and therefore, 10 if an electrically charged finger of the user
is brought soleksseonscihes| Boceataet padteus2bhehaxtesnett sigapldi scharge
occurs, the discharge tends to be toward the VH contact pad H1302c and/ or
to the GNDH é&bRbAcEophdcHIBb282r apher tharnfoboar Bheheaflp dbéapacedis pad

H1302a. Thus, the structure of the present i
at the center portion is not easily touched.

In addition, the ID contact pads H1302a are
adjacent to and interposed between the VH contact pad
H1302c and the GNDH contact pad H1302d, and therefore,

10 1f an electrically charged finger of the user is
brought so close to the ID contact pad H1302a that
electrical discharge occurs, the discharge tends to be
toward the VH contact pad H1302c and/or to the GNDH
contact pad H1302d rather than toward the ID contact

15 pad H1302a. Thus, the structure of the present
invention is such that peculiar information in the
head is not broken, overwritten or rewritten.
Embodiment 2

Referring to Figure 2, the description will be

20 made as to an ink jet recording head according to a
second embodiment of the present invention.

Figure 2 is an enlarged view of an external
signal input contact portion of electric wiring of a
first recording head usable with an ink jet recording

25 head according to this embodiment. Referring to Figure
2, the electric wiring sheet H1300 is provided with 21

external signal input contacts H1302. The first



invention is such that peculiar information in the head is not broken,
overwitten or rewitten. Enbodinent 2 Referring to Figure 2, the
description will be 20 nmade as to an ink jet recording head according to a
second enbodi nent of the present invention. Figure 2 is an enlarged vi ew of
an external signal input contact portioqnpf electric wiring of a first
recordi ng head usable with an ink jet recording 25 head according to this
enbodi ment. Referring to Figure 2, the electric wiring sheet H1300 is
provided with 21 external signal input contacts H1302. The first 26

recordi ng headebsrfi@hgt heall askrbhkthang146rr ehRf €andt beepeifbees of the
el ectric power supply contacts, the control signal contacts are smaller

than the seconHe neebedsngrhend &decthéccyaner nagepla aodtyetspwhaks, 5 as
described in the first enbodi nent. However, the carriage 102 of the main
assenbly of tbetrok pégnadcoodtagtappaeasmslisrcapabl ehefseacwépti ng the
third recording head which is for the photographic printing and which has
t he sane strucetaoedifigabetefsecbohd cgeny dnagehtadandt yéheoposnkspn where
the first recording head is removed. Therefore, the positions of the 21
external signak fdeparibedt ant sheHf302tcembedpoadtto the positions of the
external signal input contacts H1302 of the second recording
However, the carriage 102 of the main assembly
of the ink jet recording apparatus is capable of
accepting the third recording head which is for the
photographic printing and which has the same structure
10 as the second recording head, at the position where
the first recording head is removed. Therefore, the
positions of the 21 external signal input contacts
H1302 correspond to the positions of the external
signal input contacts H1302 of the second recording
15 head when the head is mounted to the carriage 102.
The number of the ID contact pads H1302a of the
external signal input contacts H1302 on the electric
wiring sheet H1300, six, and the positions thereof are
substantially at the center of the portion where the
20 external signal input contacts H1302 are provided. The
ID contact pads H1302a are connected to the ID pads
which in turn is connected to a fuse H1117, a simple
wiring line or a resistance element, Figure 11)
disposed at each of the opposite ends of the ink
25 supply port H1102 of the first recording element
substrate H1100.

Four VH contact pads H1302c are arranged along



15 head when the head is nmounted to the carriage 102. The nunber of the ID

cont act pads

H1302a of the external signal input contacts H1302 on

electric wring sheet H1300, six, and the positions thereof are

substantially at the center of the portion where the 20 external sig
input contacts H1302 are provided. The 1[) contact pads H1302a are c
to the ID pads which in turn is connected to a fuse H1117, a sinple
line or a resistance el enent, Figure 11) disposed at each of the op

ends of the i

nk 25 supply port H1102 of the first recording el ement

t he

nal

onnect ed
W ring

posite

substrate H110Ad Eayec¥hitcoot anht padsyHiBORhealP aonaagedpatoHy32Za and
adj acent to the array of the ID contact pad H1302a at one lateral s
(above the armayook fheekBlcoentactabpudstkt382aaynoFi gheell. chbrect

particul arly,

in this enbodinment, the VH contact pads H1302c are

i mredi at el y 5padpatédf2aoinh&igDreodt adfopadadii3odal ar vy {manel s,

I D contact pad H1302a therebetween). The VH contact pads H1302c are
connected to enboUilmpatls thel1Udccoptgarerady PiélPdedrenimmedépeetyode
portion H1104 (Figure 7) disposed at the opposite ends of the_ 10 fi
recordi ng el erBigcsubstpatbe FBuFOTNBFLcBAfabl3BadsaFrsp2dnanelsdr ran

al ong and adj

si de (bel ow t Wéthr Py I8f cPREaFD pad H1302a therebe

10

15

20

25

acent to_the array of the_|ID contact Ead y13q%$ a&Hone
ween) . e

contact pads H1302c are connected to the VH pads
H1104c (Figure 11) provided in the electrode portion
H1104 (Figure 7) disposed at the opposite ends of the
first recording element substrate.

Four GNDH contact pads H1302d are arranged
along and adjacent to the array of the ID contact pad
H1302a at one lateral side (below the array of the ID
contact pads H1302a in Figure 2. More particularly, in
this embodiment, the GNDH contact pads H1302 d are
immediately adjacent to the ID contact pad H1302a
array {(namely, with no ID contact pad H1302a
therebetween). The GNDH contact pads H1302d are
connected to the GNDH pads H1104 (Figure 11) provided

in the electrode portion H1104 (Figure 7) at the

i de

with no

rst
ged
| at er al

opposite ends of the recording element substrate H1100.

The other external signal input contacts H1302
other than the ID contact pads H1302a, the VH contact
pads H1302c and the GNDH contact pad H1302d, are used
for electric power supply to the transistors, sending
and receiving signals such as control signals or the

like.



contact pads H1302a in Figure 2. Mirre particularly, in 15 this enbodi nent,
the GNDH contact pads H1302 d are immediately adjacent to the I D contact
pad H1302a array (nanely, with no I D contact pad H1302a therebetween) .
The GNDH cont act pads H1302d are connected to the GNDH pads H1104 (Figure
11) provided 20 in the electrode portion J§1104 (Figure 7) at the opposite
ends of the recording elenent substrate H1100. The other external signal

i nput contacts H1302 other than the ID contact pads H1302a, the VH contact
pads H1302c and the GNDH contact pad H1302d, are used 25 for electric power
supply to the transi flcars,disendiong rend ke geitviregosidgmal $1esuc fofaghdent r ol
signals or the Ilike. 28 According to the ink jet recording head of this
enbodi nent, sembbdihgntp shwilarsy eobbdéntnrsttéamboédimennt ache pads H1302a
which are relative weak against the attach of static electricity are

posi tioned 5 sobsaant patlbyH4aBORhewbiahrakepoetabhvefvweak agaensbl  signal

i nput cont act ﬁortion H1302, and therefore, the user does not easily touch
the | D contacthpadttagb2af shahddi eleatrinetymEenpasitparsdH1302a are

adj acent to and interposed between the VH contact pads 10 H1302c¢ and the
GNDH cont act paEstemBn2dlyantl thereeBiealepertipenoffthn exeerhftal ly

charged finger of. the wuser is brought so close to the ID contact pad
H1302a signal input contact portion H1302, and therefore, the

user does not easily touch the ID contact pad H1302a.

In addition, the ID contact pads H1302a are

adjacent to and interposed between the VH contact pads’

10 H1302c and the GNDH contact pads H1302d, and therefore,
even when if an electrically charged finger of the
user is brought so close to the ID contact pad H1302a
that electrical discharge occurs, the discharge tends
to be toward the VH contact pad H1302c and/or to the

15 GNDH contact pad H1302d rather than toward the ID
contact pad H1302a, and therefore, the peculiar
information in the head is not easily broken,
overwritten or rewritten.
Embodiment 3

20 Referring to Figure 3, the third embodiment
will be described.

Figure 3 is an enlarged view of the external
signal input contact portion of the electric wiring
sheet of the second recording head used with the ink

25 Jet recording head of this embodiment. A second type
recording head of this embodiment uses the second

recording element substrate H1101 which is the same as



that electrical discharge occurs, the discharge tends to be toward the VH
contact pad H1302c and/or to the 15 GNDH contact pad H1302d rat her than
toward the ID contact pad H1302a, and therefore, the peculiar information
in the head is not easily broken, overwitten or rewitten. Enbodinent 3 20
Referring to Figure 3, the third embodinejy wll be described. Figure 3 is
an enl arged view of the external signal 1nput contact portion of the
electric wiring sheet of the second recording head used with the ink 25 jet
recordi ng head of this enbodi nent. A second type recording head of this
enbodi ment useket hersecendodirent di agd et eaedt £ Sabsheat Erdth1OAewhi ch is the
same as 29 the first enbodinent, and the difference fromthe first

enbodi nent i sfonky embofiemenspbsi ondbp of the despeshbionnplittbentacts H1302
on the external electric wring. s Six pads of 32 external signal input
contacts H1362teroeidédproh chetarestHld0i pnnghshesteHidDledeetrid cont act
pads H1302a. The ID contact pads H1302a are arranged in a |ongitudinal
direction (inwihéndirection of the length of the electric wiring sheet
H1301) at 10 the center of the portion where the external si%pal i nput
contacts H1302 are pﬁﬁViG@ﬂs of 32 external signal input contacts

H1302 provided on the electric wiring sheet H1301 are
ID contact pads H1302a. The ID contact pads H1302a are
arranged in a longitudinal direction (in the direction
of the length of the electric wiring sheet H1301) at

10 the center of the portion where the external signal
input contacts H1302 are provided.

Along the array of the ID contact pads H1302a,
six VH contact pads H1302c are arranged adjacent
thereto at one lateral side thereof, and six GNDH

15 contact pads H1302d are arranged adjacent thereto at
the other lateral side thereof. More particularly, in
this embodiment, the VH contact pads H1302c are
immediately adjacent to the ID contact pad H1302a
array (namely, with no ID contact pad H1302a

20 therebetween), and the GNDH contact pads H1302 d are
immediately adjacent to the ID contact pad H1302a
array (namely, with no ID contact pad H1302a
therebetween) .

According to the ink jet recording head of this

25 embodiment, similarly to the first embodiment, the ID
contact pads H1302a which are relative weak against

the attach of static electricity are positioned



Along the array of the ID contact pads H1302a, six VH contact pads H1302c
are arranged adjacent thereto at one |lateral side thereof, and six GNDH 15
contact pads H1302d are arranged adjacent thereto at the other lateral side
thereof. Modre particularly, in this enbodi nent, the VH contact pads H1302c
are imediately adjacent to the ID contagt pad H1302a array (nanmely, with
no I D contact pad H1302a 20 therebetween), and the G\DH contact pads H1302 d
are imrediately adjacent to the ID contact pad H1302a array (nanely, with
no I D contact pad H1302a therebetween). According to the ink jet recording
head of this s@bseabbiahkntatsthel aehyrad poetiomsof ebtbodéxearnathe | D
contact pads H1302a which are rel ative weak against the attach of static
electricity aségpasi inpnedc@otastbsoahional Y362, téaedcenerafopertiba of the
external signal input contact'?ortion H1302, and therefore, the wuser does
not easily toushrt#deesDnebneasi lpatowe3obae Th eetacbnradh@lPPleont act pads
H1302a are 5 adjacent to and interposed between the VH contact pads H1302c
and the GNDH cont act JpadsidiEord, e Ihe&certaces, Pagiredli02%n adi®%ectrical Iy
charged finger of the user is, 6 brought so close to the ID contact pad H1302a
t hat eIeé%ri%%Ua8?§EhEPg%ngcéUF§Fpgﬁ%ddPgE%%?%et?%nﬁg ?BHB%CEOP?Ggard t he

VH cont act paglg% gzgngngﬁngk%Ht%%n%ggﬂ pads H1302d, and therefore,

even if an electrically charged finger of the user is
brought so close to the ID contact pad H1302a that
electrical discharge occurs, the discharge tends to be
10 toward the VH contact pad H1302c and/or to the GNDH
contact pad H1302d rather than toward the ID contact
pad H1302a, and therefore, the peculiar information in
the head is not easily broken, overwritten or
rewritten.
15 Embodiment 4
Referring to Figure 4, an ink jet recording
head according to a fourth embodiment will be
described.
Figure 4 is an enlarged view of the external
20 signal input contact portion of the electric wiring
sheet of the second recording head used with the ink
jet recording head of this embodiment. A second type
recording head of this embodiment uses the second
recording element substrate H1101 which is the same aé
25 the first embodiment, and the difference from the
first embodiment is only in the disposition of the

external input contacts H1302 on the external electric



contact pad H1302d rather than toward the ID contact pad H1302a, and
therefore, the peculiar information in the head is not easily broken,
overwitten or rewitten. 15 Enbodinent 4 Referring to Figure 4, an ink jet
recording head according to a fourth enbodinent will be described. Figure
4 is an enlarged view of the external 20,;signal input contact portion of
the electric wring sheet of the second recordi ng head used with the ink
jet recording head of this enbodinent. A second type recording head of this
enbodi ment uses the second recording elenment substrate H1101 which is the
sane as 25 theitingt enbodinent, and the difference fromthe first '
enbodi nent is only in the disposition of the external input contacts H1302
on the external el ectyix Bltls wifr i32g.exSiexngdds ighald?2 iextur maintsicgrsal | nput
contacts H1302 provided on the electric wiring sheet H1301 are |D contact
pads H1302a. Hh202[lprowided padshéllgDeatnie Gidisposkdetubsd@htandly at the
central portion of the portion where the external signal input contacts
H1302 are proDi dedtapr opadst he30 e corftheetI a0 Rads )2a patow, | eft
side and right side of the ID contact pads H1302a in Figure 4), the VH
contact pads fasposednappptantially at the central portion of the

portion where the external signal input contacts H1302
are provided. Around the ID contact pads H1302a (above,
below, left side and right side of the ID contact pads
H1302a in Figure 4), the VH contact pads H1302c and/or

10 the GNDH contact pads H1302d are disposed at positions
adjacent thereto. Each of the ID contact pads H1302a
is are interposed between the VH contact pads H1302c
and the GNDH contact pads H1302d in the longitudinal
direction and in the transverse direction. In other

15 .words, two arrays of three ID contact pads H1302a
extend inclined at the central portion of the portion
where the external signal input contacts H1302 are
provided, and three arrays which comprise six VH
contact pads H1302c and six GNDH contact pads H1302d

20 extend so as to interpose the respective ones of the
arrays of the ID contact pads H1302a.

According to the ink jet recording head of this
empbodiment, each of the ID contact pads H1302a are
interposed between the VH contact pads H1302c or the

25 GNDH contact pads H1302d which are disposed around it,
more particularly, at the top, bottom, left and right.

For this reason, the peculiar information in the head



10 the GNDH contact pads H1302d are di sposed at positions adjacent

Each of the ID contact pads H1302a

pads H1302c

and the GNDH contact pads H1302d in the | ongitudinal

and in the transverse direction. In other 15 words, two arrays of t
contact pads H1302a extend inclined at t central portion of the
where the external signal input contacts H1302 are provided, and t
arrays which conprise six VH contact pads H1302c and si x GNDH cont act pads
H1302d 20 extend so as to interpose the respective ones of the arr
the I D contacbfpadssHidb3aiméacol di hgstoehbelynkrpeeény ecoedwnyithead of this

enbodi nent ,

each of the ID contact pads H1302a are

t her et o.

is are interposed between the VH contact

di rection
hree | D
portion
hr ee

ays of

i nter posed between the

VH cont act pads kHa@802cten then25nCGhbkl beatlactf palds ¢iBO2d whi ch are di sposed

around it,

nore particularly, at the top, bottom left and right.

For this

reason, the peobbdamenhfor Meferrartidheldead 30 tdfis Hebetderiitent is | ess
easily broken, overwitten or rewitten then in the heads of the o
enmbodi ments. MbeeVPaeentarar bgdsi H1BARS enbodimedtatellica¥predntate pads
H1302c are immedi ately adjacent to 5 the I D contact pad H1302a_array
(narmely, viththe D ceshegét Ppdditd8B2aathay ebedReeNn) , WAkl RReIBNDH cont act

pads H1302 d are innediatelg
(nanel y, wi t hCRBtEptcBAdaEL302a therebetween), and the

10

15

20

25

adj acent _to the ID contact Bad H1302a
GNDH contact

pads H1302 d are immediately adjacent to the ID
contact pad H1302a array (namely, with no ID contact
pad H1302a therebetween).

The ink jet recording head of any of the
foregoing embodiments is not limited to those of the
ejecting types, but is applicable to the ink jet
recording heads of various ink ejecting types.

The external signal input contacts in any of
the foregoing embodiments, may be a pad connected to
the similar set of pads. As to the ID contact pads,
they may be usable as information writing pads when
the storing element is an information writable (not
only readable) element.

According to the foregoing embodiments, the

problem of the overwriting or rewriting of individual

information in the storing element due to the static
electricity upon the head mounting, can be solved.

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

application is intended to cover such modifications or

t her

array



pad H1302a t herebetween). 10 The ink jet recording head of any of the
foregoi ng enbodinents is not limted to those of the ejecting types, but is
applicable to the ink jet recording heads of various ink ejecting types.
The external signal input contacts in any of 15 the foregoing enbodi nents,
may be a pad connected to the simlar s L of pads. As to the ID contact
pads, they may be usable as information Wwiting pads when the storing
elenment is an information witable (not only readable) elenent. 20
According to the foregoing enbodi nents, the problemof the overwiting or
rewiting of dngigddual mdyhfem@tiiathim e migydng &f egrant due to the
static electricity upon the head nounting, can be solved. Wile the

i nventi on hasimpeeivaestrd hed tid lsccte ref ertenc® tlowiey séTrabeddur es di scl osed
herein, it is not confined to the details set forth and this application
is intended to cover such nodifications or 33 changes as may conme within
the purpose of the inprovenents or the scope of the followng clains. 5 34
WHAT IS CLAIMED IS: 1. Aliquid ejecting head for ejection liquid,

conpri si ng:
5



electric wiring nmenber including a plurality of 5 contact pads which are
electrically contactable to a I|iquid ejecting apparatus; a storing el enent
for storing individual information; a liquid ejection nmenber, provided with
an 10 ejection outlet for ejecting the liquid, for ejecting the liquid
using electric energy supplied through a spart of said plurality of contact
pads, wherein said contact pads include an information contact pad

el ectrically connected with 15 said storing el enent, a voltage source
contact pad for supply the electric energy and a grounding contact pad,

and said vol t@gaTsdar €CeAEMEDPaéb: pad or said grounding contact pad is

di sposed at each of both sides of said information output contact pad, with
no individual 20 ilnf oknhidehdconeatin@adeathi £or i el etetenri tbivyd, cont act abl e
to the liquid ejecting apparatus, therebetween. 2. A liquid ejecting head
according to €PEPHLEINJ25 wherein said information contact pad has a first
contact pad array, and one or both of said voltage source contact pad and
sai d groundi ng cont a5 i35 Widdfs P eF pinFrldding & Rladdhd Worftlact pad
arrays which is_disposed ipterposing.sajd.first contac d  array, and

sai d firstsanSOEEESHdpégﬁtH fcbaarﬁrgé§§trlca£fy ENEECELBIE 875

liguid ejecting apparatus;
a storing element for storing individual
information;
a liquid ejection member, provided'with an
10 ejection outlet for ejecting the liquid, for ejecting
the liquid using electric energy supplied through a
part of said plurality of contact pads,
wherein said contact pads include an
information contact pad electrically connected with
15 said storing element, a voltage source contact pad for
supply the electric energy and a grounding contact pad,
and said voltage source contact pad or said grounding
contact pad is disposed at each of both sides of said
information output contact pad, with no individual
20 information contact pad which is electrically
contactable to the liquid ejecting apparatus,

therebetween.

2. A liquid ejecting head according to Claim 1,
25 wherein said information contact pad has a first
contact pad array, and one or both of said voltage

source contact pad and said grounding contact pad



are positioned at inner portions of said contact pad 5 arrays. 3. Aliquid
ej ecting head according to Claim?2, wherein there are provided a plurality
of such said first contact pad arrays, and each of said first 10 contact
pad array is interposed by said second contact pad arrays. 4. Aliquid

ej ecting head according to Claim1, wherein said information contact pad
has a plurality 15 of first contact pad arrays, and one or both of said
vol t age source contact pad and said grounding contact pad conprises a
plurality of second contact pad arrays which is disposed interposing each
of said firstcompontssct gpad wralayty; chdesaind! fdorgtacdngpaskeeonchysont act 20 pad
arrays are positioned at inner portions of said contact pad arrays. 5. A
i quid ej ect iwig. diedd aticgradiaty indGiaignnly sadlterfains tsaichtatftoro®et i on cont act
pad is interposed 25 between one or both of said voltage source contact pad
and groundi ngp Et-actndEdlich bl end gredondvfiagi st fiakstagy@d sarr ay
direction and a second pad array 36 direction crossing with the first pad
array directidgit BsiAIqnad ¢ tejletighg Hed® e &dr ding 1@QaitmPBd  wherei n
said storing elenment is provided in said 5 liquid ejection nenber. 7. A
liquid ej éctifgarwad according to O aim 6,

3. A liquid ejecting head according to Claim 2,
wherein there are pfovided a plurality of such said
first contact pad arrays, and each of said first

10 contact pad array is interposed by said second contact

pad arrays.

4. A liquid ejecting head according to Claim 1,
wherein said information contact pad has a plurality
15 of first contact pad arrays, and one or both of said
voltage source contact pad and said grounding contact
pad comprises a plurality of second contact pad arrays
which is disposed interposing each of said first
contact pad arrays, and said first and second contact
20 ~ pad arrays are positioned at inner portions of said

contact pad arrays.

5. A liquid ejecting head according to Claim 1,
wherein said information contact pad is interposed
25 between one or both of said voltage source contact pad
and grounding contact pad in a direction in which a

first pad array direction and a second pad array



wherein in said storing elenent, the information is indicated by presence
or absence of an electrical 10 interconnection provided in said |liquid
ejection nenber. 8. Aliquid ejecting head according to Claim@8, wherein
said storing elenent conprises a fuse 15 di sconnectabl e by an external
electric signal. 9. Aliquid ejecting heagd according to daim6, wherein
said storing elenent includes a resistance elenent. 20 10. Aliquid
ej ecting head according to Claim1l, wherein said liquid ejecting head
further includes an ink container for storing the liquid. 25 11. Aliquid
ej ecti ng appatiatarst usabhdoad iy avitdh qihed fefjrect ipwd heach f aoti mg@ctomg | i qui d,
said apparatus conprising: 37 a liquid ejecting head above-di scussed any
one Clainms 1 - 10; and a carriage reciprocable in a predeterm ned
direction while carrying said liquid ejecting head. 5
6. A liquid ejecting head according to Claim 1,
wherein said storing element is provided in said

5 liquid ejection member.

7. A liquid ejecting head according to Claim 6,
wherein in said storing element, the information is
indicated by presence or absence of an electrical

10 interconnection provided in said liquid ejection

member.

8. A liquid ejecting head according to Claim 8,
wherein said storing element comprises a fuse

15 disconnectable by an external electric signal.

9. A liquid ejecting head according to Claim 6,

wherein said storing element includes a resistance

element.
20
10. A liquid ejecting head according to Claim 1,
wherein said liquid ejecting head furfher includes an
ink container for storing the liquid.
25 11. A liquid ejecting apparatus usable with a

liquid ejecting head for ejecting liquid, said

apparatus comprising:



37

a liquid ejecting head above-discussed any one
Claims 1 - 10; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.



