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, record{ng by ejecting ink, a copying
machi ne, a facsimle having a communi cation system a nulti-function
recordi ng device 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. |LIQESDbEEACPINGOREADtAMD ink jet recording head
which is a typical one of liquid ejecting heads 1is provided on an ink jet
recordi ng substratlgQuIth ETECROIMNG REPARATIVY NISBRLY) THERFWITH data 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 erndEpp O3t THIK IVERTIEN iAVIc RISATER éRTi:n 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 ihk 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 recording apparatus on which the ink - jet
recording head is nounted readi ng the value of the 10 resistance of the
resistor formed on the base substrate, on the basis of which the ink jet

recording apaa; gtl:i%f}ogfl%ﬂﬂn% fiegt <8t qggg%i B8 GOBLEQ! Bol@liont he 11 quid

ejection fro recording he anese Lai d-open Patent

ppplication el anlnk et 3EEHaaG030Dkhalk MEN chite shamyaatt on 11 m

| ayers constituting t ink ejection portion are n the base

substrate fonr.aanyf; @t %@g@g L& lank-Jstlsthficer qin'acha];%ifv‘és%f(RGW s

sinultaneousfy forme y selectively nelting the fuse by controlling a

logic 20 cineustrrfa@niRd pidilitaneeusing Halakar b rdaticamue Wwitten and
stored on the basis of the state of the fuse. Wth the ink jet head using

such an ik jielforkRGQlH)Ngd sSustdeat.e, Thhe pecukktanli whenmeheoamehnthe 25
head is stored, and still, the structure is sinplified, and the production

Erogerty and og0%thes A fniat i@90do I SR rease alelsuGvealy isialjlet recording
= 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
agai nst 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 nnun%ing 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 eachati g8 LhgaERUNLIENGecWREANENthBKihebrmaeeehdi BOmARRAKAL US IS
sel ectively usable as a normal 1image quality recording machine or as a

phot ographi c shauhi g8 ioRge ﬁ%ﬁ&h%%)s&@%@&démgpﬁBQQH@?.by replacing the
recording head with that of another kind, the ink jet recording head is

t ouched by t@%r%i@hlﬁéQE,thﬂetﬁE ckepl agegmntinkl ResugBcopaialy BRSd it IS
desirable to protect the ink jet recording head fromstatic 20 electricity

attack. For sk¢hchapufipasentddpaneseca haid- apeembBatentt Appl iieat ijert Hei 07 -
06095 3 discloses provision of an electrical discharge circuit around
contact pads reeovreliget appalratasnechieoink tjktt recordiingaseerbliys of the ink
j et recording apparatus. 25 However, the conventional ink jet recording
head capabl e nefcestsariidy tlecheidobyathen uisevdlsvaandher fingers upon
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 problenms. 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 chip i s advant ageous 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. enithe;st zeecOHiding S4d i MavEh@MERE §06rShEring the
peculiar information on the head substrate, the contact for 15 outputting

the peculiar diefentaisuen afs Ros keadHrROM elidldlvestedkeiTapaaidisd the static
electricity attack, and therefore, the there is a liability that storing

el ement is bl]'.@'i@"-‘-,ogéfn trhe cean el icfattie sfedr ed - nf2@swedt ican i s changed when
the head is touched by the 20 user. In view of this, neasurenent against

the static glageindsel s iat-toaedn iPmHemrompplticalti drheldinké j-etolrgstor,di ng head
di scl osed in Japanese Lai d-open Patent Application Hei 07 - 06095 33, the
i nfl uencesof urlaerctitdaitle électa i conyl teatdd 26ravvuded, abdt therieforequired to
provi de a di scharge
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: s 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 q; 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

more easily aRBIUESchatas gLERYEnSQLECQEOPEACt 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 elenent 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 menbegymmaRydiorg T&E phwegrItby:of contact pads which are electrically
contactable to a liquid ejecting apparatus; a storing 25 elenent for storing

i ndi vi dua$ informatimfcobdinglly d itej ecta oir iverdyes] gispvitdesit witidr an ej ecti on
outtet 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,
there is provided a liquid ejecting head for ejection
liquid, comprising electric wiring member including a
plurality of contact pads thch 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
el ectric energy and a groundi ng contact gad, 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

ejecting appakaiy#ic thereRet®pnied thestgand ghher ogbjseglys, features and
advant ages of the present ‘invention will becone nore apparent upon a

consi der at i op1@fratine yf Qlfl @WnAe k5 pIRISGT hblelren nofs atillie demefzeitr ghanbodi ment s
of the present invention taken in conjunction with the acconpanying

draw ngs. 20 iBRI1EHeDEECRNFHre tAonl donBRAYW NeS: cfiegitire chlilyy a schematic view
of a wiring substrate of an ink jet recording head according to a first
enbodi ment okonhecpresentth reart istorifiggwlen2nits a sellemid Gourek of a

Wi ring 25 substrate of an ink jet recording head according to a second
enbodi nent ofconha qir esentf dm\senipglon.thie gureetd iics emesgyermmid @ vi ew of a

s 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 ment

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 wiring substrate shown in Figure 2.

Figure 6 is an expl oded perspective view bf an 10 ink ] et

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

noRoure o e 8 % %npmpggshggtcﬁgt@gnig'f hdshy a0 iy ¢l second i nk
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shown in Figure 8. Fi e

SIARCLINGRNi@ of an ink jet
10 is a partly broken perspective

: a secondpf gepE di ngs e} egeRdmsUPSt v LR &PNsthipihgy the ink jet
recording head shown in Figure 8. Figure 11 is a schematic view of a S
nelgading A Jruse figlk Sle@r ikGReEWd Meadd fdidiony afo 4 he head
al circuits therefor, according 25 to the present invention.

o By & i thlodn thieeWr@fsedit 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
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
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
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
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 the 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

will be descehbednk jhe reeeording head atcbhisngnbedirenpresept a type
integral with an ink container, and may be a first recordi ng head H1000

filled with bhaektiisk, as shown in (a) and (b) of Figure 5, and nay be a
second 20 recordi ng head H1001 filled with color inks (cyan ink, nagenta
ink and yell ow i nk) ,Fagushovh if 4 agcleamht(idy) vicdw HIglusetBatiihg amecor di ng
head H1000 or H100l1l is securely supported on a carriage 102 of a main
assenbly of EB® exkejrdtnenecordi ng apparatus by 25 positioning neans and

el ectrical contacts, and is detachably nountable to the carriage 102. Wen
the ink s

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,

made as to the structures of the recordi ng heads H1000 and H1001 in
(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

the recording head can be replaced. 9 The description wll be

detail.

generating thermal energy for creating filmboiling in the ink in response
to an electric signal, and the el ectrothefmal 10 transducer functions as a

recording elenent and is disposed opposed to an ink ejection outlet.
this enbodinment, the recording head integrally conprises a recording

el ement substrate f h§j§§§£ng%??%i@fliiﬁb hhys gobodipgat, the liquid

ej ection nenber is 15 provide

ejection outlets for ejecting the

In

liquid, anddhe diGusd Js 18l Tl 8 in0 nchRlsS waploice &l €atoiic sppower ), and

an ink container for retaining and storing

recordi ng el g@nt;1 substrate. However, the present invention is 20
applicable also to a recording head not having the ink container

integrally. (Reddddsing @i ng head H1000: Figure 6 is an expl oded
perspective view of the first recording head HL000. The first recording
head 25 k1000 conprrresfarftr sécoeaondi ngael BIBOO shbstrat second

10

15

20

25

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
transducer functions as a recording element and is
disposed opposed to an ink ejection outlet. 1In this
embodiment, the recording head integrally comprises a
recording element substrate for ejecting the ink (in
this embodiment, the liquid ejection member is
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
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
H1000 comprises a first recording element substrate
H1100, an electric wiring member (electric wiring

sheet) H1300, and an ink retention member H1500.

the ink to be supplied to the



H1100, an electric wiring nmenber (electric wring sheet) H1300, and an ink
retention menber 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

S of 0.5 M1 nm in which ink supply poy4 H1102 in the formof an el ongated
t hrough-opening (ink flow path) is forned. The ink supply port 1102 of the
first recording el enment substrate H1100 is in fluid comunication with the
i nk supply port H1200 of the 10 ink retention nenber H1500 by bondi ng and

fixing the first recpsgidg el eneniastbg tisdieetHidddspact ree i nkew ref ent i on
menber H1500 with high precision. The SI substrate H1110 is provided with an

array of el egheotrhestal ebadsdgcell caleamesubsHi203 11005 each | ateral side
of the ink supply port H1102, so that arrays interpose the ink supply port
H1102, and there arehé ufihetr psovrding unkdmemt ed@estrated H1h@O ofs Al and
the like for supplying electric power to the electrothermal transducer
el enent s H11@3ns20 tThedSbysabstir atbskkrbie HY lpOohiadedgalkotd iekgessporti ons
adj acent opposite ends of the arrays of the electrothermal transducer
el enents H11@3 Wi.t5h melleoty,ode pidritchoris kHEL@H LiyopostppllfiOZg ithéhel ectri c
power to the electric wiring and for supplying 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 the 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 thP head. Figure 11 show the 5 fuse
and the peripheral circuit. In Figure 11 Yhe fuse is indicated by a
reference H1117. 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< onnesims midd 1 sECon fdidtttidg @ eredéd Ridd  for
nelting the fuse and reading the information corresponding to the nelting

or non-nelti agfoket had Buperiphersecendcditvihgrefferedbriddl8 i s di sposed
adj acent to the first driving el ement H1116 for 15 driving the

el ectrot her mithetreansduter fekenesatinglé@3ectAvei gpaktbee s@kecting the first
driving elenent H1116 for driving the electrothermal transducer el enent
H1103 i s usepeanltibe dngpahataon ¢l etk hgatthe Begond dii yhog ehenment H1118
for driving 20 the fuse H1117 as it is. Therefore, the circuit portion for
sel ectingst h€usecamnd dhevipegipherant ciltth8t.can be forned 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 H11l1l7 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 H11l1l6 for driving the electrothermal
transducer element H1103 is used as the signal for
selecting the second driving element H1118 for driving
20 the fuse H1117 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 Iine connected to the second driving elenent H1118 through 12 a
shift register, a latching circuit and a decoder, mnay be conmon circuit
structure with the circuit for selectingzthe first driving el enent 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 emgnts ikl Ge AMdMad HEIAG nolciseRRkyang & wldge froma 10 VH
vol tage source is connected wth the el ectrothermal transducer el enent

H1103 t hr oughdyheeViaMndm@ilead t Hikldt vheCNRhpateHE G4 iftorf ggonnect i on
with the GNDH 'voltage source is conmmonly connected to the second driving

el ement H111§eoemieciednd thi Adie drisd ridl Bl enkhtamd 1iee fThet driving el ement
H1116 connection to the electrothernmal transducer elenent H1103 t hrough the

GNDH wi ri ng |sedd dHhl3.ciNawlty Hifilhie @RH fiinally Isedéctihbl3hies common for
the first driving elenment H1116 and the second driving el enent H1118. 20
When t he fusesdddnly drsivtimdoes Iredetred H1IMES oD dek bldEi@Azf wiiet | ons as a fuse
cutting voltage source contact for applying a nelting voltage, and when the
output from the shift register or the like, has a
structure similar to the selection circuit for the
first driving element H1116.
A VH pad H1l1l04c 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 H111l8 connected with the fuse H111l7
15 and the first driving element H1116 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 H1117 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. Mrre 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 Hlll?rpy actuating the second driving

el ement H1118 selected by the selection "cCircuit. 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 rgadi ng1bhs fysenstaherABbuSNy B$sdbsrenpeehed. On the ot her
hand, when the information is to 10 be read out, the ID voltage source pad

H1104b is suppkbgfoniitAgarvakt age10ppyeacsautefgvehtagecdndV of a logic
circuit, for exanple), so that when the fuse H1117 is disconnected, the

potential of qtheihp ¥okhage H3ouBCeepadtHilB4btaadsthattebnt he | D pad H1104a
are 15 equal to each other, and therefore, a H |level voltage is outputted

fromthe | D padchltQ4ant Wiens t bemé psehe H1dTt i Scabt comditiediorm Lo | evel
voltage is outputted fromthe ID pad H1104a since the fuse H1111l has a
resi stance vaktteewhi thei 3Df @plltaggesoulhar phe BQ10dbi $banceadahge of the
fuse H1117. In another exanple, the fuse H1117 is repl aced
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 wvoltage
source pad H1104b and that of the ID pad H11l04a are
15 equal to each other, and therefore, a Hi level voltage
is outputted from the ID pad H11l04a. When the fuse
H1117 is not melted, a Lo level voltage is outputted
from the ID pad H1104a since the fuse H111l1l has a
resistance value which is far larger than the
20 resistance value of the fuse H11l1l7.
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 same as the foregoing exanple, but it is not
possible to wite information after theformation. In a further exanpl e, a
resi stance el ement representing information peculiar to the head is 5
formed on the Si substrate H1110, and one end of the resistance elenent is

connected to dhe I pad L4 nPR% ke Ot 'E‘)i%lrt qnd iiss AR EG o the GNDH

pad H1104d. In such a case, the main assenbly of the inkjet recording

appar at us reads & jiQSiisifief tidue Metvesr rHonihe iR pad H1104a and the
G\DH pad H1104d to acquire the peculiar information of the head

corresponding to thenrgskstenEL ¥RhMSle) Na aRysPELSHED eXamphes, structure
of resin material having an ink flow path is forned, for each 15 of the

el ect r ot her mdegretsAUGRy i@l RITRRIS Jril Peuldasueh thesitdaddfid he Si substrate
H1110 as is provided wth the fuses, the wiring pattern or the resistance

el ement tbrourmedhat ahd Migrapytrabee HHINWGE Wrel ke «ard iakk fHeow passage
wal | H1106 for defining each of 20 the ink flow paths 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 H1108.
| 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 ements H1103, thus 25 constituting
a group of ejection outlets H1108. 1In the first recording el enment H1100
thus constituted, the ink supplied fronlghe ink flow path 15 H1102 is

ej ected 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 H1103110he;iel egbriedwithirBagaheat BH3360@iba batleenstiotute the
electric signal path for applying the electric signal for ejecting the ink

to the firstoppeeendicndtakem®it espbsiiiage elit@@otandmas teameduekra 10
pol yi mi de base material and a wiring | ead pattern of copper foil thereon.

Al so, an opeailegent383100r bysehki pgekbarkti b$t thecerdangoal efethesubstrate
H1100 is fornmed, and adjacent the edge of the opening, an electrical

contact for pobbaeticamsed byt heatl geheedeidh pdr thenehiét@4oahetrmalf i r st
recordi ng el ement substrate H1100. Furthernore, the electric wiring sheet
H1300 i s 5 pr evadeduwetrh edemextte HAdl0 3si gnal | nput contact for receiving the
electric signal fromthe nmain assenbly apparatus, and an external signal
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 el ectrical
connection between the electric wring sheet HL300 and the first recording
el ement 25 substrate H1100 are electrically connected by an ultrasonic heat
crinping nmethod between the bunp H1105 forned at the el ectrode portion
H1104 of the first 16 recording el enent '&ubstrate H1100 and the el ectri cal
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 fi [ H1100 fi xed
aftla SUEfe%%‘id%QU%gﬁglgfxt 'f%%%t%?ﬁ%r ghAgo ghameRk s4bskhate I xe

at the ink retention H t is, the surface faces to the

recordi ng matepiakbtWhgnothe s ghar dipgrhead,fit0Ag LkhceOUABE® On the carriage
102), a back side of a part of 10 an electric wiring tape H1300 is fixed by

adhesi ve maighiralspofingbesdedepanti-eroat bhetebachnno Wt Rthe t ape HL300
is bent and is fixed by an adhesive naterial on a side surface

subst anti al | ¥ iperperdicsdlial ctienche Bopdirgtsunfiace.of the ink retention
menber 15 H1500 for the first recording el ement substrate H1100. (2) Second

recordi ngshead H100lodhg segenshureLes di reuheachdlO0dsE unstdpasn§o ej ect
three color inks, namely, 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 HlBQO 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 H1101, an electric wiring sheet
H1301 (electric wiring member), and an ink retention
member H1501. The structures of the second recording

25 head H100l1 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 menber), 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. Ffgure 10 is a partly broken
perspective view 17 to illustrate the structure of the second. recording

el ement substrate H1101l. In the second recording elenment substrate H1101,

th i nk |y, ts H1102 for t ink, th ta j.nk and th

Vol L ow 1k 5 U o Moisiais dinc i & TR A % AT B I GRS of her . as 15
di ff t f t he first j I bstrate H1100, At ti
ateral si de@ L NI T AN TG Qhuppty) BBF: SEL03. TEreEnrBener ma
Ly aneducer ST, AR AL LA OGR! 305 AR B AEROSY,
t he Si bst rat f. ' [ tae H1100,

el gct Iri iuwisr {Jflogle %ht%éépaon(r) lrr{eﬁ;'iest{}{aernz%asdea;tg; g{dg%tagoager@mb r%ilblzotn"{salanﬁ(e formed. On

the Si substrate Qa2 Ak 5&%%5&9%&3‘\/@#{1&&?&0@ aép%CoHaj ection

outlets HI107 ‘are Forhation of resin mater tol it hography.

At the el ectrndg pordd ons HIO4 fQlt from the first recording

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 H11l10a, similarly to the Si substrate
H1110 of the first recording element substrate H1100,
electric wiring, fuses or resistances and electrode
portiops are formed. On the Si substrate H1110a, 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 jet 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 wiring, bunps HL105 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-described 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 ink jet recording head
of the present invention. As wll be und@r st ood fromFigure 12, the 18
recordi ng device conprises a carriage 102 on which the recording head HL1000
shown in Figure 5 and the recording head HL001 shown in Figure 8 are

removably - mouniahli¢ PRIt BE AR B0Ra PR GEAN0AGR 1A rd hPr OVl dod

wth an el ectrical ¢ nfor transmtting driving signals or

the like to %%orraq_}g;e%teia\éf HBlod%t isgg_wplo&hiegggmtr%rlgg%@ldtg external signal

i nput contact provided on the recording an 1001. 10 As shown

0 oures S Ak il s odiectiollnd neadu080 Al Lievasagnd recordi ng

head H1001 are qui to a predeterm ne osition in the <carrifage 102 by a

mount i ng gui %ﬁd#é@% Ut WY dtheodiqQndi ngheeégrmageelbgaqsmunti ng
position in the 15 carriage 102 and by an engaging portion H1930 for fixed
in g the gnk d« ¥ recordivng head 4db4Q anelfin®ting 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 H1930 for
fixed in g the ink jet recording head H1000 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 carfiage 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 2
25 direction (ink ejecting direction). By these abutting
portions, the recording head H1000 is correctly

positioned relative to the carriage 102, so that



to the ink j
ink jet reco

20 positioning itself to the predeterm ned mounting position in the

carriage 102

portion H1580 for a Y direction (a recording nedia feeding direction),

et recording apparatus, and then is fixed at the position.

The

rding head H1000 is provided with an abutting portion H1570 for

in a Xdirection (carriage scanning direction), an abutting

and

an abutting portion H1590 for the Z 25 ditfection (ink ejecting direction).

By these abu
positioned r
contact is e
provi ded on

pi ns of the

The carri age
103 provi ded
mai n scan di
the carriage
of the ejec
of the cagri
onto the 15

10

15

20

25

tting portions, the recording head HL000 is correctly

elative to the carriage 102, so that 19 proper electrical

AR R RAMEAN dAR 2 X QY B2l 3100 A LNt S HL302

t he cont act

el ric wWring sheets H

%li%%grja(‘ialsi efcig@& Q:%rntéa@{lsprfﬁ\éiOQegsrio@id%cf R qafd i age 102.

I'S support recl proca noti o

: _ al'ong the guiding shaft
J1kdths ¢ TR R SeRos o1 3 BRPANAIYS R0 thd R dth the

rection. The recording heads H1000 and 10 H1O001 a carried on

phQd DHCh Hhall HiuBdd 10 drih st 16y TR t8RCIH v idd alrs of each
tion portions are arranged crosses with the scanning direction
agRe Q& rithe liguid is ejected fromthe ejection outlet arrays

recording material 108 fed to the position facing the
The 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
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
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
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)

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

repl aci ng the recordi ng head HL0O00 with recordi ng heads each having the
sanme structures as the 20 recording head H1001 but containing |ight nagenta
ink, light cyan ink and bl ack ink, respectively, the printer can be
operated as a photographic high image q @Iity printer. (Results of ESD

(el ectrostatic discharge) experinents) ESD experinments 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

W ring sheet ¢H{3Q@1 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 paid i@t o heind/HKaut act 3@ad,kap2enare di sposed at
one side of the |ID contact pad H1302a, and the GNDH contact pad H1302d are

di sposed at LhpQtiRehts Has The aperinéaditmpasi aNso2ef, eaehvef the contact
pad are 1.3 mmx 1.3 mmand are 10 arranged at the interval of 2.0 nm The

base materi a'co_n(tfacﬁ:h%_a@ 8aB0RE , WithienGNDREebnidb3®@] pagl palBYRAE de, tard a
plurality of wiring [ines of copper foil are electrically connected to the
I D pads H104s ithen¥Hshpas ikl Fa4urand 3LhemehbHpeetiaalapads tha04d,
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 H11l04a, the VH
pads H11l04c 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 sapples, and the results are as
follows. 21 Table 1 (Cccurrences of electric discharge)
----------------------------------------- Locations 5 ID pad VH pad GN\DH
Pad ----- - - s e oo Sample 1 Yes Yes No Sanple 2
No No Yes Sanple 3Tabl¥e$ NocclDrSaopseofl dbe¥esi¥edischarge)
----------------------------------------- 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 H1302a;,—the discharge occurrted to tie 1D Tomtact 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 1s 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 sinmultaneously. Fromthis result, it is understood that
di scharge to the ID contact pad is di f f uéed 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. %h%u%x IR M AT Hef fa%‘;jta%e@lnce vl Quinded-onvhery &gy d ar storing
el ement is provided i n another substrate. As described in the foregoing, in

the recordi ngyoiead @fsdihis,gnbodi ment, one or both of the VH contact pad
and the GNDH cont act Sééhéﬁ% di sposed at both of 10 the sides of the ID

contact pad adj acentIﬁhﬁffl@t9®réeoiﬁ§aae9&§fp@w§,t@héhgtbpiﬁgnt act pad is
effectively inpeded. By doing So, the adverse influence, tothe storing

el ement, of thepsdil it g)LSFId&d tyn athacke89BAin§OB afbnef sbgrusee’.s hand
or finger to the head when 15 the.head is nmounted to the carriage or to the

mai N assenblpnof die ARBaArat WS fdck Praepred i FRRCaitdry .a tdigniledn cuit on the
substrate for the ink. jet recording is inproved, it is quite durable
agai nst the sitdddithg element is provided in 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 agailnst 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 made as to the positional relation anong the ID contact pad, the VH
25 contact pad and the G\DH contact pad with nore specific exanples.

Enbodi ment 1 23 Referring to Figure 1, #he description will be made 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

t act ti ft lectri LI heet t he, d i head

E_Szdaﬁm- tl E"E E;"i”lnﬁ ) e %%“%%%ﬁlg%fﬁt Hitie Zér%spcﬁhétﬁffﬁﬁégf?éﬁg”?ol .
igure 1, e electric wring shee i S,RLQV erna
signal inputmggﬁtggtgongoip Jt%eégc%ggéQQengﬁ é?é%éF@bﬁpﬁﬁ g@%tacts

H1302, six p%qis%r%mbgdiﬁggﬁgggogﬁggH@%%gﬁg ?ﬂgggtggg_disposed substantial ly

at the central "portion o external signal input
et 02 PR Tocan Byegr g hap s soen  Ecipznect Vel
ggggg?:;ngng?Q§P%gagﬁfg&¢?%§ﬁéﬁﬁep@k%Q%ﬂto@F%ﬂ%r%le%%kik RiQuirded at 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 pads 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 this enbodinent, the VH 25 contact
pads H1302c are inmedi 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 Lhe gheckrode 190 AR HELAA col FLAURg 10hisaknga opposi te ends of

the second récording élemne substrate Hl I cont act pads

HL302d are arkanged ahgng. ohecAr iy (g LheckDoaantact seadsibi02a on the

ot her side, is, t i de below the array o D contact pads

H1302a in Fi gu; VB e JRaktjeC Ul + o Rudishics @HRodi-®iply the GNDH cont act
pads H1302d gré%f%einnédﬁatelf aE?ggent tg the 1D confhct pad H1302a array

(nanely, w thnelRPreprhagleRadudk3dde thapabet ween). These VH contact pads
H1302 d are electrically connected to the GNDH pads H1104 (Figure 11)

provided yn the el ect{denpRrébRPatil194ds FioRo2di srdOdradngbe 9DER§I te 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 invention, the |ID contact pads H1302a
25 which are relative weak against the aftach 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 the user, ganjgul abgssthe, BeEGRd: o Negas d fapbepd by hand.  Usual Iy,

the user is e or €SS conscl o SO as not to tou e extern signal 5

i nput contactth{élligﬁ_%%,r a@%ehhgﬁgfgggr b%gip%ggtggsgggeggggh t he center portion

is not easily touchéd. 'I'n addition contact pa 302a are adjacent

Lo, ntertased detuend by Wiscontgct. ey H13026ond. B ENDK cont ac

pad H1302d, and ther arged finger of the user
| s brought S%eg§%n%%iwu§8'sgogggh%%t tgagoué%O%ﬁet Bk e rplaBCHieRly di scharge

occurs, the scharge ten toward the VH contact pad H1302c and/ or

to the GNDH jeenfraciorRadtHEG29 r athhek nehakorevart et ko dsDaaepaeEd 15 pad
H1302a. Thus, the. structure of the present
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 1if 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 heéad 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 portion of electric wring of a first
recordi ng head usable with an ink jet reébrding 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

recording head is for the bl.ack in and _t herefore en ers of the
el ectric powEFCEGHpRY %@ﬁpgéﬁs&ofhghec ﬂ?F§|l§$gnépdc%ﬁF§@#g%§re smal | er
than the secgond _recording head for .the cyan, ent a | | ow,i nks, 5 as
descri bed in%ﬁﬁe ?fse@%b ?ﬁbﬁ%@cﬁ5ﬁéb e fhg%% ?Vigégqf%%sdf Pﬁe mai n

assenbly of the ink j. recor di a r i bl e of pting the
third record ﬁ%ﬁg;jéﬁﬁnﬁ%ié§¢%ﬁ f%gﬂ%bﬁﬁggéng%%%%pFﬁﬁtFﬁ6§%ﬁ§ whi ch has

the same StTyelune gi%%eg%a}ogefosre%%%d ABEE" Harieadn £l B PR on wher e

the first recor renoved. r t he 0Sitions of the 21

external signal jnpyt,contacts . E%%%%.g%&kﬁﬁﬁ@ﬂﬁ.to the positions of the

external “signal 1Tnput contacts 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 H111l7, 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
contact pads H1302a of the external signal input contacts H1302 on the

electric wring sheet H1300, six, and the positions th

ereof are

substantially at the center of the portion where the 20 external signal

i nput contacts H1302 are provided. The |ID contact pads
to the ID pads which in turn is connectéd to a fuse Hl
line or a resistance elenent, Figure 11) disposed at e
ends of the ink 25 supply port H1102 of the first recor

bstrate H1100, Faur VH contact pads H13
adj acent ‘1o cHE FFHAPUE (Fie 1 EBArdcE Tpadc i S05H A

H1302a are connected
117, a sinple wring
ach of the opposite
ding el ement

red H8 <o

(above the array of act d H1302 r
particularly? ﬁnfh9§‘e§ o&dﬁé %ﬂ éﬁ paéggiégg éﬁggﬂgt

1BTTSL?taﬁ'typiﬁaacﬁf‘u%@?&%ahere%%&eeﬁ%”t?ﬁgr%f?agéﬁ? ?953 G e

connect ed t0 e NiiRdS ¢ HIARAS LU & 1) Ha@@vzlcd%q

portion H110: ure’7) di sposed at t posite en

SN T e

recor di ngse! YO At frptgofn@ﬂh@é et @-ﬁt o@aadalgﬂa%f)%a%{ Aarranged

al ong and adj ent to the array o contact pa

side (bel ow thg i arfay Plcdf@dtPpad H1302a therebetween).

H1302a at one | ateral
The VH

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

10 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

15 this embodiment, the GNDH contact pads H1302 d are

immediately adjacent to the ID contactt 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

20 in the electrode portion H1104 (Figure 7) at the

opposite ends of the recording element substrate H1100.

The other external signal input con

other than the ID contact pads H1302a, the

tacts H1302

VH contact

pads H1302c and the GNDH contact pad H1302d, are used

25 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 imediately adjacent to the I D contact
pad H1302a array (nanely, with no ID contact pad H1302a therebetween) .
The GNDH cont act pads H1302d are connected to the GNDH pads H1104 (Figure
11) provided 20 in the electrode portion2#41104 (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®¢eP5diven? nghantnf ebef VFeP 51 i keadicht akhtdnt r ol
signals or the I|ike. 28 According to the ink jet recording head of this
enbodi ment, SMROddmenty o S 1@iTdyt i FAESE AR OABMERGnt pats H1302a
which are relative weak a %jnst he attach qf static electricity are

posi ti oned 599@5@F§n$@9ﬁ|% a2l eh& REE B6raitdi SoiBite 38 &STal  signa

i nput contact portion H1302, and therefaqre, the wuser,_does not easily touch
the ID conta&@epé&tﬁfgbfgiSﬁﬁtéﬁdﬁaﬁﬁﬁflﬁﬂgylBr@oﬁpééFlﬁ H1302a are

adgoent 10, g Jarpgses etyeen e \Hocotiact hads, 1 a0z and Lhe
charged fi ngesrig%falt hl%pu Sec:ronitsac: r%%grhctiosno Hcl|3%§€f ta(rjldt rt":‘f’lelr%fcoornet,a(;ctheo ad H1302a
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 Jjet recording head of this embodiment. A second type

recording head of this embodiment uses the second

recording element substrate H1101l 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 enbodinent w1l be described. Figure 3 is
an enlarged view of the external signal 2Pnput 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 nment u?%% t rs??eﬁggﬁhﬂﬁﬁﬁJd hgﬁgﬂ%¥%¥gﬁ%%9?ﬁf %%&Emhlch is the

sanme as 29 th first

enbodi nent i s Y dilbd id f r;nal, 4 ontacts H1302
on the ext er neﬁ tI r%d;i%e\jﬂmtrsﬂ%; tnlE'l Sll)?l pa% ?%)%lggtoer T“tsfegnal i nput
contacts HI30Z diroy UL My e ﬂ#a%melaer& D cont act
pads H1302a. g&%ct 6n§a'ﬁ%§02a are arrange& In a Iongﬁ?hdlna
direction (in, Jl dﬂ rectlon of the length of the electric wiring sheet
H1301) at 10 t e center of the portion where the external signal input

contacts E1302 are ps@yi g8ds 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. More particularly, in this enbodi nent, the VH contact pads H1302c
are immediately adjacent to the I D cont3ct pad H1302a array (nanely, 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 thisSY §téﬁﬁééﬂﬁgn?F §$ﬁiF§PE§a§opPﬁglPPrg§ gﬂﬁo&?ﬁ?ﬁ??ﬁthe I D

contact pads H1302a .which are relatiye we ai nst he attach_of static
electricity éﬂgnﬁisFPPBﬁe&°§gacguB?FgﬁPPaﬁﬁﬁggt £Rd EbﬁFF%Prﬁorﬁﬁgn of the
external signal input contact .portion H130 and . t herefare, e user does
not easily tGFER &S BO oﬁ?&&@ypﬁﬁuﬁ%36%§.%PnCQHEFFEOH?%tﬁ§3bga60ntact pads
and the GNDN cont act TpatReH 0B, Cnal £ HoT ey S b, Do GV el 112 S eF oot ri cal 1y
charged f|nger,.of the. user | br ought | gse e | t act, pad H1302a
that eleCtr iagélacg’lnécc ﬁéDr 6@%?@&(%%#%3 %&%ﬁ%ﬁggkgey@s ctogt%%Ql %tdgpwar d the

VH cont act p%ﬁ3%%%p%%&ﬂgyé”6ﬁﬁhtéghéag%*pads H1302d, and therefore, .

even if an electrically charged finger of the user 1is
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 H1101l which is the same as
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 wiring sheet of the second3fecording head used with the ink
jet recording head of this enbodi nent. A second type recording head of this
enbodi ment uses the second recording elenment substrate H1101 which is the
same as 25 tg Hirst enbodi nent, and the difference fromthe first

enbodi nent is gnpg'in the disposition of the external input contacts H1302

on the external el ecé%gpg&st%{]\%r'e?ge?%%ﬁdgi@% &Wg cSkgphal input

contacts H1302 provi on Ctric wrin are 1D contact

pads 113023, 4Th9sl Buegakast cpadnciaes ace,d dhspased ouisiantia |y at the

central portion o ortion where the extern signal input contacts

H1302 are provi .\ LD co ctpp 0 a ow, |left
si de and rigﬁ?)égﬁgagﬁ ?%@glghggggéctﬁgéng ?ﬁ%&%%giﬁgﬁégﬁ?§@%§19?%e VH

contact pads $H302c ARYRtantially 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. 1In other

15 words, two arrays of three ID contact pads H1302a
extend inclined at the central portion of the bortion
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
embodiment, 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 GN\DH contact pads H1302d are di sposed 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 |ongitudinal 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 contacts3H1302 are provided, and three
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 arrays of

he ID ds H1302a. A di he i nk j ' d of thi
enbodi mont . GcRTOP FHECDIERH A6 Lpais CAES0 a AP EENy nECPRBaan e woon the.
VH tact ds H A 2d whi ch di d
around 11, R0 & BEACCE SRy, D) G TEBA BE PR OFLEE and right. - For this

reason, the %%ggéfﬂéﬂt%ﬂorHBE%OEaEQiEQfanﬁg §3 tﬂ%%t%%ﬁogﬂﬁggknEnt is less

easily broken;, overwitten 0 ewitten then int eads of the other

embodi ments. My %mqowt% _taiala s IH JHIcS a?@bqgl}n@%@a’telgh%d}ﬂé'c%%@ ag pads
y a d

H1302c are i medi ate jacent to s the I'D contact p H1302a array

(namely, withyRo I_Ilj:)co?ﬁ:%tcﬁi(:tpa@agil@mz%rtr@? eheheesn) widd nihe pG\DH cont act
pads H1302 d are imedi ately adjacent to the ID contact pad H1302a array
(namely, wthd@dd? ¢ a8t302a 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).

10 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

15 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.

20 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

25 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



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 set of pads. As to the ID contact
pads, they nmay be usable as information3Wwiting pads when the storing
elenent is an information witable (not only readable) elenment. 20
According to the foregoing enbodi nents, the problemof the overwiting or
rewiting of individual informati,Qn.in e storlng ment due to the
static ol ectPRBEy womatyhm@a&m 5 SRARasE o GBE whi e the
invention has been des th 25 r eren t.0 the st.ructures di scl osed
herein, it slmpﬁc?tveg‘gﬁ’fl né’& t\g{let & &t e? h‘?e Qfl&rctwﬁngmﬁjltatﬁ”? appl i cati on
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 ejecting liquid,
conpri si ng:

5



an electric contact portion including a plurality of contact pads which are

electrically connectable to a I|iquid ejecting apparatus; a storing el enent
for storing individual information; a liquid ejection nmenber, provided with
an ejection outlet for ejecting the liquid, for ejecting the |I|iquid using

the electric energy supplied through a part of said plurality of contact
pads, wherein said contact pads includeg nformati on contact pads

el ectrically connected with said storing elenent, a voltage source contact
pad for supplying electric energy and a groundi ng contact pad, and wherein
directly agpacent toaeach sgde of ach of said information contact pads,
sai d vol tage source contact pad or said grounding contact pad is disposed.
2. Aliquid ejecting head according to Claim1l1, wherein said informtion

contact pad has;a fiAsiiggP%a%ie%ﬁﬂﬂ%qﬁﬁﬁyfoqngagg%ég bet;qf said voltage

source contact “pad and 0 g cont act rises a plurality of
second contacprpadnarrays which is disposed interposing said first contact

pad the array. 3. A quui ejectin hqu a cordLn%ltg.Clain1§ - rherein
there are provided a®Blarafttyc ofButh $4°d ' st E6nPdct B_H artays, and
each of sai¢ egntast g@ésa«,ﬁﬁah@redéI&e@ﬂj}ealmtyerc@as@@ttamgate second
contact pad arrays. 3
liquid ejecting apparatus;
a storing element for storing individual
information;
a liquid ejection member, provided with an
ejection outlet for ejecting the liquid, for ejecting the
liquid using the electric energy supplied through a part of
said plurality of contact pads,
wherein said contact pads include information
contact pads electrically connected with said storing
element, a voltage source contact pad for supplying
electric energy and a grounding contact pad, and wherein
directly adjacent to each side of ach of said information

contact pads, said voltage source contact pad or said

grounding contact pad is disposed.

2. A liquid ejecting head according to Claim 1,
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 comprises a plurality of
second contact pad arrays which is disposed interposing

sald first contact pad the array.

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

directly interposed by said second contact pad arrays.



4. Aliquid ejecting head according to Claim1l, wherein said information
contact pad has a plurality of first contact pad arrays, and one nore both
of said voltage source contact pad and said groundi ng contact pad conprises
a plurality of second contact pad arrays which is disposed to interposing
each of said first contact pad arrays. 5. Aliquid ejecting head according
to Caim1, wherein said information @gntact pad is directly interposed

bet ween one or both of said voltage source contact pad and said grounding
contact pad in a first pad array direction and in a second pad array
direction crossing w thidued féjsitimadcheardr agcdirdeoti on. Chaii 1j qui d ej ecting
head accordijng to daiml wherein said stori el enent s _proyided in said
liquid ej @b??%h“n%%%r%n%?r%ﬁli%i%“éﬁaé& PR BHS RoRIUARCOM Ry to O ai m 6,
wherein inrsakd sQFAPY ®AenEMtayd heddfekembiranpbsn bRdkgad edo byads esence
or absence of an electrical interconnection provided in said liquid

ej ection nepbeee gonactt RAJ ajdctdith Headdaeeordnhgct or@faf anBr issvher ei n

said storing_el nt . c i se i_SC aple_py.an I
el ectric s?gﬁg\lsgg%{% (??B%%%mg? g:c r}%ﬁ%thg)g?f gggg&él ﬁé??g bga?%é%?ggﬁher ein
said storing ehesgepbdsimgl emles @f residstfanee ebemapnt. padlOarAal/squi d ej ecting
head according to Claiml, wherein said liquid ejecting head further

i ncludes an ink 36
5. A liquid ejecting head according to Claim 1,

wherein said information contact pad is directly interposed
between one or both of said voltage source contact pad and
said grounding contact pad in a first pad array direction

and in a second pad array direction crossing with the first

pad array direction.

6. A liquid ejecting head according to Claim 1,
wherein said storing element is provided in said liquid

ejection member.

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

interconnection provided in said liquid ejection member.

8. A liquid ejecting head according to Claim 6,
wherein said storing element comprises a fuse

disconnectable by an external electric signal.

9. A liquid ejecting head according to Claim 6,

wherein said storing element includes a resistance element.

10. A liquid ejecting head according to Claim 1,

wherein said liquid ejecting head further includes an ink



container for storing the liquid. 11 . Aliquid ejecting apparatus usable
with aliquid ejecting head for ejecting liquid, said apparatus conprises:
a liquid ejecting head according to Claim1l; and a carriage reciprocable in
a predetermined direction while carrying said liquid ejecting head. 12. A
liquid ejecting apparatus usable with a liquid ejecting head for ejecting
liquid, said apparatus conprising: a ldquid ejecting head according to
Claim2; and a carriage reciprocable in a predetermined direction while
carrying said liquid ejection head. 13. Aliquid ejecting apparatus usable

wWth a |ligdbdtagheet tog Headi d@reied ectquig.l i quid, said apparatus
conprising: a liquid ejecting head according to Claim3; and a carriage
reciprocable in a predetermined direction while carrying said liquid

ejecting head. 14. AAlmaw?eéje@éﬂﬂgg Akys ugabhe with 3 Mam&i

;
ej ecting head for ejecting liquid, said apparatus conprising: a liquid

ej ecti ng hegdcacoordeag f@r(§3&¢mzhgzﬂﬂﬂuuﬂ,C&Bndagepaeatpsocable in a
predetermined direction while carrying said liquid ejecting head. 15. A
liquid ej eCCMRG*apparatus usable with a liquid ejecting head for ejecting

l'iquid, said apparatySiiquid ejecting head according to Claim 1; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.

12, A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 2; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejection head.

13. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 3; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.

14. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 4; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.

15. A liquid ejecting apparatus usable with a liquid

ejecting head for ejecting liquid, said apparatus



37 conprising: aliquid ejecting head according to Caim5; and a carriage
reci procable in a predetermned direction while carrying said liquid
ejecting head. 16. A liquid ejecting apparatus usable with a liquid

ej ecting head for ejecting liquid, said apparatus conprising: a liquid

ej ecting head according to Claim6; and a carriage reciprocable in a
predeterm ned direction while carryimy said liquid ejecting head. 17. A
liquid ejecting apparatus usable with a liquid ejecting head for ejecting
liquid, said apparatus conprising: a liquid ejecting head according to
Claim7; &WPraséneriage reciprocable in the predeternlned direction while

carrying sai d "q“'glng &an Q@%%h%fﬁ%ad“%d g g6t lknd;gpRar ghys usable

with aliquid ejec ead for cting ald appar at us
conprising: a |liquid epeciang heembfmmahkhrupta)paedemeamlaad a carriage

reci procabl.e in.a predeterm ned direction ile carr said liquid
ej ecting FE&Gctign ﬂﬁF?ﬁuFﬁrEYé%Ql %ﬁ§3ﬁ§§ 8ykﬁgﬂ aliquid

ej ecting head for ejecting |iquid, sald apparatus conprising: a liquid

ej ecting the head according to Claim?9;
16. A liquid ejecting apparatus usable with a liquid

ejecting head for ejecting liquid, said apparatus
comprising:
a liquid ejecting head according to Claim 6; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.

17. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 7; and
a carriage reciprocable in the predetermined

direction while carrying said liquid ejecting head.

18. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 8; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.

19. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting the head according to Claim 9;
and

a carriage reciprocable in a predetermined



and a carriage reciprocable in a predetermned 38 direction while carrying
said liquid ejecting head. 20. A liquid ejecting apparatus usable with a
liquid ejecting head for ejecting liquid, said apparatus conprising: a
liquid ejecting head according to Claim10; and a carriage reciprocable in
a predetermned direction while carrying said liquid ejecting head.
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direction while carrying said liquid ejecting head.

20. A liquid ejecting apparatus usable with a liquid
ejecting head for ejecting liquid, said apparatus
comprising:

a liquid ejecting head according to Claim 10; and
a carriage reciprocable in a predetermined

direction while carrying said liquid ejecting head.





