1 LI QUI 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

ej ecting apparatus is applicable to an ordinary |lo printer which
effects recording by ejecting ink, a copying nachine, a facsimle
havi ng a communi cation system a nulti-function recordi ng device
havi ng such functions in conbination, or the like, and in addition to

an apparatus for dramjnglﬁghkguﬁgEé%IﬁbFﬁﬁﬂbpgﬁpby 15 ejecting liquid

ot her than ink. s been propose hat ink jet recording

head which is a tyﬂkﬁ@i%oﬁﬁEdﬁIdd ﬂﬁbgRggffEé%éﬁ#ﬁﬁyﬁtﬂgﬁl@hovided on

an ink jet recording substrate wt Only Menory) to store
data such as 20 individual information for the particular head such
as its ID (ldentity) cord, a driving particularly property of its ink
ej ecting nmechani sm For exanpl e, Japanese Lai d-open Patent
Application Hei 3 - 126560 discloses an ink jet recordi ng head having
an EEPROM 25 FEEeDt OF CBHE yINSEATIONe ARP oRELAT R |IZRTROV) . It is
known that heat generating resistors for generating energy for ink

ej ection is constitutl®d¢ paegend prigndiliony refacafi hat# ohidyddn | ayers
on a base portion of an ink jet recording substrate of the ink jet

recordi ng hea81e§hdnNg Re’F k% &d e rhdPe at FIRL DS ASmdtioRPPetul i ar

to the head (?thg Igﬁé%%qng 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 ha%ing 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 liguid 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 iﬁk 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



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 jet recording head is nounted readi ng the value of the
| o resistance of the resistor fornmed on the base substrate, on the
basi's of which the ink jet recording apparatus side can effect
optimumdrive controls for the liquid ejection fromthe ink jet"
recordi ng head. Japanese Lai d-open Patent Application Hei 15 6 -
91877 discloses that when the lam nation filmlayers constituting the
i nk ej ection pburabitwref flamimgtdant Relpakdyifo iy 5t 8aper Portion

manuf acturing the ink jet recording, a f si myl t aneously

use (ROM .is,
formed. By sePEc@pvElk IRl thisrgraiedr aekstiA ot de Agkalfbgi ¢ 20

on Che basi o bPOTHE-AE At Aoy detocanod Thalfaliver 82, 10 81 71 Cs
the basis BPCPREMSEAteHr e PPN e nk ] et
of the 25 hoatrerhfEief PERHIADYPHE fead IR AGR,) D1 ITY. “ana

the producgi OEnPBPrF?@Eié(n)grh% G¥medaVifg d S 09Qdrul Nyhe Gase&mfunguch

an ink jet recording head 3 as is capable of recording the

information, afneRsulRf&heididrbect skeptagai NStredtaativelel epbIicity.
Particularly, in the case of an ink jet recording head detachably
nount abl e t o aheepacabsenbinfofmatieni ok ¢ 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



5 recording apparatus, the ink jet recording head is necessarily
touched by the user's hand or fingers upon the nmounting 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
mount ed each time the ink in the ink container is used up, and the
head is-touched by the user's hand or fingers each tine the nounting.
When an ink jet recording apparatus is selectively usable as a normal
i mge quality recording machi ne or as a photographic 15 (high image

it dir hi b | aci t he, I, head with that
of “anot ber ki AR, LEHEAHARLS @F FEEBFACHE HemAT G HBIATe By MERE Rer

h ti f I t., | h t] Lt .s desirable t
protect the i AROPEY HecoPihgoRsas 17 Ot Ao B4 erdetrici ty attack
protect edt éidetricity atte
06095 3 i sl BREL A BEEnC R, FAsnBPE e e i O FREORIAE na e

contact pads HQf,&hQ51Y ifRInte@IBeehi 9MnM { a1’ Bragaembhy picthe

ink jet recording apparatus. 25However, the conventional ink jet
recordi ng headegapdiie Dipadatisngtheinbf piatdrdingohves ibe
followi ng problens. 4 The ink jet recording head having the storing
el enent such asc&daxrlEERROMed byl theduser Japames e rl di dgepenuiat ent
Application He! 3 - 126560 or Japanese Lai d-open Patent Aﬁplication
Hei 6 - 9187 thesnewniddiddblereRista temphdidatesgesbdycedr Eheand
therefore, various inprovenents for a _high production property or for
reduction in §PE%I%H63me?8ﬁteé?@PH%SWﬁEW;thﬁnﬁéﬁﬁn?%ﬁlﬁhezﬁ¢Kmﬂchip

i s advant ageous_when t he ang&nt of recording data i%.larﬁe but it is
ing

10 di sadvant ag8BER Mfferf 1hd "AFIdAL i 87 st |J°T recor ead 1s

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 qualityi recording machine by reﬁlacing
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.



In addition, the problemof the static electricity is not taken into
account. Wen the size of the storing elenent 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 elenent is broken,s or the content of the
stored information is changed when the head is touched by the 20
user. In view of this, nmeasurenent against the static electricity

attack is inportant. , n the ink jet recording head disclosed
in Japanese Laid-opeﬁﬁﬁaﬁ@ﬁtjﬁﬁpf?%%ﬁ4iﬂ¢ E&FdogaY}B%oﬁ%F:ﬁféﬁﬁﬁﬁ
| nfl uence of Lhe,shall e el SLClLY pEBRORS 20 AYALASY, BUb LLoT S

required to p? charge circul € substrate“separately.

For this reason; i vgggg{ it cge £1§ i ciieney, wnsi zing 5
and/ or cost rggﬁgt ?%%\r?are etziAP«g’&Tlggaﬁ/ﬁ/ﬁR%e%j THIéL I NVI(E]N%QO\I:
SAccordingly, ghbah8s@ PAidcdeal rakiget aphlide furesRAt ¢ nBvengizon, to
provide a liquid ejecting head and a liquid ejecting apparatus usabl e
t herew t h whenahtioi Hgbl pfhaeng ecqiplitatedaiteueteesyi arhdythérefore,
suppressed wth a sinple structure. 10lt is another object of the
present invenveohots jmowewEnemtlsi geirdaehigh i pupdead cangrapkirgui dr

ej ecting apparatus wherein the discharge during handling of the
liquid ejecti Agrheaduepien dasisizeogndr seighty anst 9e§d ré6ur ce cont act
pad or a grounding 15 contact pad than to an information output
contact pad, Bynﬂﬁm%mﬁﬁ}ﬁﬂﬁaﬁbﬁﬁghﬁﬁ+9th% PRNFAGP VS "RPNEBRL i onal

overwriting or_rewitin on:.he in&ornat'on énk;ngiitg%ing el ement
due 1o the ol BEPFRE O Strargtids SRERT AF 2089
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 Lald-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



20According to an aspect of the present invention, there is provided
a liquid ejecting head for ejection liquid, conprising electric

wi ring nmenber including a plurality of contact pads which are
electrically contactable to a:liquid ejecting apparatus; a storing 25
el ement for storing individual information; a liquid ejection nmenber,
provided with an ejection outlet for ejegting 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 said storing

el ement, a voRBARr serftceSUESAPRCEIDALFIF®SuUpply the el ectric
energy and a groundi ng 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 ejecti BguRARRAIG USie HTREERPEEMEEN. These and ot her
obj ects, features and advantages of the present invention will becone

nmore appargent upon apeefshdesBd ot afs Gherietliey g tdegchpt i on of
the preferred enbodi nents of the present invention taken in

conj uncti on wptbséhe noeaigiany tbgpdoaidiays.li2iBReEECcDESTRIEAd ON OF
THE DRAW NGS: Figure 1 is a schematic view of a wiring :
substrate of andiakljgtid edecding apparaivcondialpdet sharévith

enbodi ment of the present invention. Figure 2 is _a schematic view of
a wiring 25 substedtethy imflugrcpept b rafiatd chedgcheésilyniSto a

second enbodi ment of t§e pr.esent, iEvention
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 infcrmation in the |
storing element due to the electric discharge is
minimized.

20 According to an aspect of the present invention,
there i1s provided a liquid ejecting head for ejection
liquid, comprising electric wiring member including a
plurality of contact pads ﬁhich are electrically
contactable to a liquid ejecting apparatus; a storing

25 element for storing individual information; a liquid
ejection member, provided with an ejection outiet for

ejecting the liquid, for ejecting the liquid using



Figure 3 is a schematic view of a wiring 7 substrate of an ink jet
recordi ng head according to a third enbodi mrent of the present

i nventi on. Figure 4 is a schematic view of a wiring
substrate of an ink jet recording head according to a 5 fourth
enbodi ment of the present invention. Figure 5is a
perspective view illustrating a first ink jet recording head using
the wiring substrate shown in Figure 2. Figure 6 is an

expl oded perspective view of an 10 ink jet recording head shown in
Figure 5. Figure 7 is a partly broken perspective view of a
first recordi RGSEFEBHEENSHHS SEP l@éni????&%rﬁ]HQF§PFﬁksFé9 recor di ng
head shown in Eggu Ehgure 8.1s a pe %g%%ti e_view

5.
illustrating £ igfggc%§quq1 ﬁtep reéoV%?ﬂ%“hé%d‘u5|nga§ mP??%g

substrate for :hheuhakad ol FBGRRARIBRRIOII] Wik caty  Figure
9 is an exploée perspective view of an 1nk jet recordi ng”head shown

in Figure 8. EbgHEEtdd WSt RAM lstoliakenl SRESPEH e thigeWsSRreE a
second recording el ement substrate conStituting the ink“jet recording

head shownsi ncbh@dee Bad for suppliy gHeeeldctsi@ aindigmbing ¥i ew of a
Si substrate including a fuse for storing peculiar information of the
head and peri ghenatiicg roentactt pedef and astdrdItpg2b sbarthecpnesent
| nvention. 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



Figure 12 is a schematic top plan view of an inside of an exanpl e 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 experinment. 5 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS: The descriptioon will be nade as to the enbodi nment s
of the present invention in conjunction 0 with the acconpanyi ng

dr awi ngs. _ Figure 5 to Figure 12 illustrate an ink jet
recordi ng head or an ink jet recording apparatus which is a liquid
ejecting head or a liquid ejecting apparatus according to the present
i nvention. Theubstratperf iafe iddniett teppréingerfiasl wiadorgéngeser# bed.
The recording head of this enbaodipent is of a type integral with an

i nk container?héﬁe ﬁﬁ?@@kﬂ%?quQﬂF ?eEB?ﬁ?%b R tEPPo00 filled with
K . o nono gt Fofe Pyl il BEch Ty ® oo
substrate of an ink jet recording head according to a
5 fourth embodiment of the present invention.

Figure 5 is a perspective view illustrating a
first ink jet recording head using the wiring
substrate shown in Figure 2.

Figure € 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_bfoken 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 plén view of an

inside of an'example of a recording device usable with



magenta i nk and yellow ink), as shown in (a) and (b) of Figure 8. The
recordi ng head 111000 or 111001 is securely supported on a carriage
102 of a main assenbly of the ink jet recordi ng apparatus by 25
positioning neans and el ectrical contacts, and is detachably
nmountabl e to the carriage 102. Wen the ink is used up, the recording
head can be replaced. 9 The descriptionsw || be nade as to the
structures of the recording heads 111000 and H1001 in detail.
(Recordi ng head) 5The first recording head 111000 and the second

di ng head H1p01 both of at i | et r ot her nal
transducer T oFPBetreh attng SHEPHAS BHET G FBALEResEl RGOS PFRTBON | i ng i n

the ink in response; to an electric signal, and the el ectrothermal 10

n. . . .
transducer fuhelTonshs a recordi ng el enent and is di sposed opposed

to an ink e ection oilgte 19 Lhis £ELAGLIEN i} he renaisling bead

integrally conprises recordi ng el enent substrate for ejecting the
ink (in this gghogkpetnmedhe |iquid ejection menber is 15 provided
with ejection outlets for ejecting the liquid, and the liquid is

ej ected using the supplied electric power), and an ink container for
retaining and storing the ink to be supplied to the recording el enent
substrate. However, the present invention is 20 applicable also to a

recordi ng head not having the ink container integrally. (1) first .
recordi ng heaBE&@_l}_MON 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 liguid ejecting head or a liguid 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.



Figure 6 is an expl oded perspective view of the first recordi ng head
H1000. The first recording head 25 111000 conprises a first recording
el ement substrate 111100, an electric wiring nenber (electric wring

sheet) H1300, and an ink retention nmenber 111500. 10 Fi gure
7 is a partly broken perspective view of the first recording el ement
substrate H1100. The first recordi ng el ement substrate 111100

is constituted by a Si substrate 111110 having a thickness 5 of 0.5
mm1l mm in which ink supply port H1102 in the form of an el ongated
t hr ough-opening (ink flow path) is formed. The ink supply port 1102
of the first recordi f§ceFerERiPEiPRtWdtle PE1TEdE P8 tR $h%i d

comuni cation with the in upply rt H120 the 10 i etention
menber HL500 By TBEREFFY %ﬁﬁﬁpﬁeﬁ@@ﬁﬁaar?ﬁs 3@@%@&& i
substrate 111200t ¢ the ink retention menber 111500 with high

preci sion. "The Si substrate 111110 is provided with an array

of el ectrotherpal LiaRSAICR]) €l ements 111103 at 15 each lateral side
of the ink suéplyopogﬁéllll 2, so that arrays interpose the ink

supply port 111102, amnd these a&€ofdirid@lecaldr aYDdedasdshawselgetric
wiring of Al and the like for supplying electric power to the

el ectr ot her maketbaasalyclesace | HIt@t ar21bdOB. o 2Gheypd usdbst eate 111110
is provided al ong edge

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.



portions adjacent opposite ends of the arrays of the el ectrotherna
transducer elenents 111103 with el ectrode portions H1104 for
supplying the electric power to the electric wiring and for supplying
the 25 electric signals for driving the el ectrothermal transducer

el ements H1103, and bunps 111105 of Au are forned at the tops of the
el ectrode portions 111104. 11 . Thwe Si substrate H1110 is
further provided with a fuse and a peripheral circuit therefor forned
t hereon, the fuse being effective to store the peculiar infornmation
of the head. Figure 11 show,the 5 fuse and %he eri pheral ci.rcuit. In
Figure 11 the fuse i< *PHIPcAL Y %faaxééﬁ‘ E’Fg EB ﬁﬁ’iﬁ CHIY] RSV ©
exanpl e, four _fuses H1117 .pal ysilicon ' r di sposed

adj acent a shBL? s%ﬁ%}cﬁeﬁéggq% k%ESESﬁg ?éé?yﬁgf%ogiﬁggéh of the fuses

10 H1117 is connect eqnui &l g SECONd A W1lAeRE eomAd ¢ Hdd &% ARl ting
the fuse and reading the Information corresponding to the nelting or

non-nel ting ofohbeifused Hhhe sacendsdrhve Ny ElcemeRtinglil8hisxaésposed
adj acent to the first driving el enment H1116 for 15 driving the
el ect r ot heg mabft papstiweermrel d@remhidhl08k supply port H1102 in 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 an
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 H111Q is provided along edge
portions adjacent opposite ends of the arrays of the
electrothermal transducer elements HllO3 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.



A signal for selecting the first driving element H1116 for driving
the el ectrothermal transducer elenent H1103 is used as the signal for
sel ecting the second driving el enent 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 simlar
to the circuit portion for selecting thaifirst driving el ement
111116. More particularly, the portion fromthe 25 signal line to
which the signal is inputted outside the ink jet recording substrate

to th i Il ted to th d.drivi I t 11
through. 12.a shift TB§: St oFubsHTakes Aig Ot Fo b TE Hrid 1oF FRCtESer ey
b i LI st t 1 i jt.f I ] the first
ariving el emefit F438 (8 drirerdEhEEel crter Tt i hs forkBl oy S
sel ecting t hexfesecond. f inisa0,8h RIEOEdJdilAs @ skBecbepis of 1he

output fromthe s t register or I ke, has a structure simlar

to the sel ect beRutifEUidedattiBe bl ehe ddad Ngreqepent1 HHAS .t VH
pad 1-i1104c for supplying a voltage froma 10 VII voltage source is

connect ed wi t Hukbeard etiid gidaphelral r ahseuicer el ement 111103 t hrough
the VII wiring |lead 111114. A GNDH pad H1104d for connection with the
G\DH vol t age source iIs Toguoal V1l ddrendotsed isolntecasesdrigy dri vi ng
el ement H1118 connected with the fuse 111117
reference H1117. In 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 infeormation
corresponding to the melting or non-melting of the
fuse. The second driving element H1118 is disposed
adjacent to the first driving element H111lé6 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 H1ll7 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



15 and the first driving elenent H1116 connection to the

el ectrot hermal transducer el ement H1103 through the GNDH wiring | ead
H1113. Nanely, the GNDH wiring lead 111113 is conmon for the first
driving el ement H1116 and the second driving elenment H1118. 20Wen
the fuse 111117 is to be nelted, the ID pad Hl1104a functions as a
fuse cutting voltage source contact for mpplying a nelting 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 111117 is to bhe nelted, a viltage éa drivin voltgge §4V for the
el ectrot her maP EP&RE GRS S B enént 2EFBENexGHETEYE P8 fpPPEGaEd the 1D
13 pad H1104a_t o jnstantaneousl|y. di sconpect t rres ding_fuse
H1117 by actugﬁynbetﬁgm%%%éﬁﬁt Fvﬁnﬁug %ﬂ%ﬁfﬂﬁh%%g gé gg Ed98§ t he
sel ection cirgui i i IR, el.e i uct 4 5 between
the 1D voItag%gggﬁFéégpg%éFﬁfgﬁbd%gslﬁga%%%gﬁﬁagﬁgﬁgdrdg%?on of the

fuse out and tRe-eutien &ir&Mid UQR asrt henyply as&qe%@ihgether readi ng
the fuse information, is disconnected. On the other hand, when the

informati op i $etend0dbevieadc lautentt HE1LD voltlageasayr o€ pad HL104b is
supplied with a voltage (power source voltage 3.3V of a logic
circuit, for exappkefrosothdathitemetheténser Hll 7iks,dhssoanect ed,
the potential of the ID voltage source pad H1104b and that of the ID
pad H1104a ar étrscéynal sinleacHother sehpatidieraisudt 40/ thevel
voltage is outputted fromthe I D pad é104a. Wien the fuse H1117 is
not nelted, a EGSFegéFvﬁ%ﬂtéhﬁ?QQ§ 5&93 tted fromthe | D pad Hl1104a

fihgce the fuse HI111 N3% 3.488 BOANCE Y A1 YRhE A Soldlgd FG8T A han

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 cconnected 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 H1l1llé6
and fhe 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 H111l7 is to be melted, a

voltage (a driving voltage 24V for the electrothermal

transducer element, for example) is applied to the ID



20 resistance value of the fuse H1117. In another exanple, the fuse
H1117 is replaced 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 filmformation for the wiring | ead on the
Si substrate H1110. The reading of the isformation is exactly the 19
sane as the foregoing exanple, but it is not possible to wite
information after the formati on. In a further exanple, a

resi stance el enent fresentln% i nfor tigﬁﬁpeculiﬁr o the head is 5
formed on t heP& %UH%E?éFhlﬂ§i pragey F8ReFhetPesi st ance

| t ted t 04 t he, ot d

connect ed ¢ 8°%‘£§C%§moﬁa@ "esa B R e R ek e senbl y
f the ink j t bet

20 the 1D pactERT0% R R s R T T R o

I nformation 0% w@l@eaﬂtcemgseﬂﬁ@l Nghe @16BE L L1 SESRGRtABUE.

In any of such exanples, structure of resin naterial having an ink

flow path is Hetfnesh i each1tagef séhecelweet HatllhebnBbr t reatsidicer
el enents H1103, on such a side of the Si substrate H1110 as is

provi ded wit hthéeiffmemt itdne ofi thagfpst tern and tthe pesestalosiid] enent
t hrough a photolithography. The structure has an ink fl ow passage
wal | H1106 fosudefamitite emditage 2ouree foik H9eeWngaths &weRa ceiling
portion coverlng the top part thereof, and in the ceiling portion,

ej ection outl &R 0HW¥@¢”hrésfSﬂﬁﬁﬂnnqﬁ%e%]ectlon outlets 1107

On the other hand, when the information is to

10 be read out, the ID voltage source pad H11l04b 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
éource pad H1104b and that of the ID pad H11l04a ére

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 H11l04a since the fuse H11lll has a
resistance value which is far larger than the

20 resistance value of the fuse H111l7.

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



are provi ded opposed to the respective ones of the el ectrothermnal
transducer elenents H1103, thus 25 constituting a group of ejection
outlets H1108. In the first recording el enent H1100 thus
constituted, the ink supplied fromthe ink flow path 15 H1102 is

ej ected through the ejection outlet 1107 opposed to the correspondi ng
el ectrothermal transducer element H1103 dfay the pressure of the
creation of the bubble caused by heat generation of the

el ectrothermal 5 transducer el ement H1103. The electric wiring sheet
H1300 is to constitute the electric signal path far appl ing,the
electric signéﬁmﬁoﬁsef%%thRfQﬂ%§giﬁKaWﬁl?hé“FiﬁéiJﬁb@Gngﬁﬁ ePEfrent

substrate H1100, and is fornmed of 10 pol yi m de .base material and a
wiring | ead ngtgFﬁgﬁfl?iﬁﬁﬁH%HQﬁ P%Fﬁ5r€§ﬁ3%9ﬁQ§;19§n openi ng 1-11303
for setting the first. rec i e t. sub -11 i.s forned,
and adj ace%t t he edgte;nogl ?H%@%’énﬁaﬁq&n él g%%?%ggﬁc%o%fegﬁ or

connection w E'%P‘%é-lageﬁ{f&é rafe e cRBRt bod, HELO4 HfeHehgehir $6 recording

el enent substra H1100." Furthernore, the electric wiring sheet H1300
i's provided witbRman &€xtefidali shu@pRakatapell tONta@ I ena@cekving the
electric signal fromthe main assenbly apparatus, and an external
signal input cestattintd3@rdhtarid theneteed ricathecdm petl H1304aar e

el ectrically connected with each other by a continuous wring |ead
pattern of coppédr thei pthaheers det cosatctehriarttilen GdHvwed Hhél4d.

electric : ) i .
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 H111l0 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 H1l1l07 are formed. The ejection outlets 1107
are provided opposed to the respective ones of the
electrothermal transdiucer elements H1103, thus
25 constituting a group of ejection outlets HlldB.
| In the first recording eiement H1100 thus

constituted, the ink supplied from the ink flow path



wiring sheet H1300 and the first- recording el enent 25 substrate
H1100 are electrically connected by an ultrasonic heat crinping

nmet hod between the bunp 1-11105 fornmed at the el ectrode portion
111104 of the first 16 recording el enent substrate 111100 and the
el ectrical contact H1304 of the electric wiring sheet H1300
corresponding to the el ectrode portion Hb104 of the first recording
el ement substrate H1100. 50n a flat surface around the first
recordi ng el enent substrate H1100 fixed at the ink retention nenber

H1500 (that is,_the surface faces to the recardin r when t he
recordi ng heat11440b® ?l?9ﬁﬁ9ﬂ§§§°8ﬁht5%9cﬁ%ﬁq & %ﬁg?eg iﬁé&k si de of

f 10 | H130 d
el A CRBEHEEGL G GeidebpREd élr%c% r%%mt?’.%ﬁ@ﬂg RN
bent and 'S fg Eflo iy dﬁﬂ(}cfsd'%‘iﬁ't\ﬁ% S'c@%a??{:{}'a&ﬁ the

substantial | y perpen ng surface o e 1 nk
retention menpgpnie ey iy Hehe éﬁéiafﬁﬁpr&k‘ RGceLRRBALoSHbSR Bt €

H1100. (2) Second recordi ng "head 111001 The second recordi ng head
HL1001 funcdi oBgaki®ducer element H1103.

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



ej ect three color inks, nanely, the cyan ink, the magenta ink and the
yell ow i nk. As shown in Figure 9 20 which is an expl oded perspective
view, the second recordi ng head H1001 conprises a second recording

el enent substrate H1101, an electric wiring sheet 111301 (electric
wiring nenber), and an ink retention nenber H1501. The structures of
t he second recording 25 head 111001 arejgimlar to the first
recordi ng head H1000 described in the foregoing. Figure 10 is a
partly broken perspective view 17 to illustrate the structure of the
second recordi ng el enment. substrate H1101. In the second recordjng

el enent subst FaFerding mlenemtesupakratppill Yorangd fheosleeErifl cyan

ink, th ta ink the yellow ipk, 5 f or red t ended
i n haral 1 ol wPPREEEEH DIHePT K6ei S1apPrLs ok IndoRRERE PLPGD 1 ccor i ng
| ement subst 111100 At i teral. s f f th

"nk suppl y pobriasiontiis do FEEREFREY Fro il BRERBne e e 0s and

ej ection outl et 1 g nednpgeneral ly along a
L i e at Ry

line. On the substrate o the Si substrate

111110 of &he first pacarding shermy sdhstr ahe £14400%e R rRug C
W ring, fuses or resistances and el ectrode portions are fornmed. On

the Si substrafteméfid 19ihstindcel H11DOWE pRSS age vl lisikltétBnt aod
ejection outlets 111107 are formation of resin material through a
phot ol i t hogr apapbeAtHI 50 eltdettr dde pbet s anfackl fatesotosthel yi ng t he
el ectric power to the electric wiring, bunps 111105 of Au or the |ike
are forned. 20eFakdiRy mal@grgilnyhappbhat¥egording heafhEl@@8ctF pti on

will be made as to recqQrdi ng devic n which the above-descri bed
recordi ng healiPREGDU 4l E%Fa%FdGBE i%gls 3 RaFermdfcOtop BRER U ew

of an insige of 2 SXAWAAh? LBEORL5H9 APV 5RdBIPhEhesive

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

200 which is an exploded perspective view, the second
recording head H1001 comprises a second recording
element substrate H1101, an electric wiring sheet
HléOl {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



25 with the ink jet recording head of the present invention. As wll
be understood from Figure 12, the 18 recording device conpr.ises a
carriage 102 on which the recording head HI000 shown in Figure 5 and -
the recordi ng head H1001 shown in Figure 8 are renovably nountabl e at
a correct position. The carriage 102 is 5 provided with an el ectrical
connecting portion for transmtting driving signals or the like to
the respective ejection portions through the external signal input
contact provided on the recording heads HL000 and 111001. 10As shown
in Figures 5 and 8, the first recording head HL000 and the second
recordi ng headoHiQQhsaratguittedttrmcaupeedét enen swxbrpbgiecoading t he
carriage 102 by a nounting gui de H1560 for guiding the recordi ng head
to the. head nsusreny pubstiare iH1i0He 150 celrg issgondozeanddbyd an
engagi ng portion H1930 for fixed in g the ink jet recording head
111000 rel at i féepgnthaubrkrit® HdOdrdithgeaphak aturPlyap@rthed182¢ i xed

t th itiaqn. ink jet di d 1110 ' ided, with
an abut i ng paPei BASLHIS7 0y 55 HGGRPFOntR THOG® YGILHY 1k

predeternigedag%uggémgdp?§ét%141égggﬁgggcgﬁr%%giy%%@fﬁ_ gséngrection

(carriage Scannin I'Fection an i nNg or ayY

direction (3 LREAE g TR iU G rdh’ ERL! PIRet HULARIARU LI NG
portion 111590 for the Z
~ 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 aleong a line. On the
Si substrate H11ll0a, 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
photblithography. At the electrode pértion H1104 for
supplying the electric power to the electric wiring,
bumps HL105 of Au or the like are formed.
20 {Ink jeﬁ recording apparatus)

The description will be made as to a recording
device on which thg 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



25 direction (ink ejecting direction). By these abutting portions,
the recording head 111000 is correctly positioned relative to the
carriage 102, so that 19 proper electrical contact is established
bet ween the external signal input contacts 111302 provided on the
electric wiring sheets 111300 and 111301 and the contact pins of the
el ectrical connecting portion provided ijg 5 the carriage 102.

The carriage 102 is support for reciprocal notion along the guiding
shaft 103 provided in the main assenbly of the apparatus and extended
in the main -scan direction. The recordi ng heads 111000 and 10 111001
a carried on theotding adpy il couphishata diartidasn 102 @whi vhichethe
ejection outlets of each of the ejection portions are arranged
crosses wth ERECEEANG| kRpHIHIOO0 shovr ik agéndosheThe |iquid

is ejected fromthe, ejection let arra onto the 15 recordin
Tt or i al 108 FEEOFELIR TR HINON FACTRGTR B R i G CoBERETeobY a

i ck- |1 13 d f i I 09. Gi t he
P ecor il ng_heaBoTRTBB0S Rt 1 roraParab RS palhohSOF R Ther Loy ©

structures.as : r ' : 0 : AN Lght
magent a in&, P%gﬁ%ag9dﬁﬁﬁaghg%&@%?gé%;%H%%ngggﬁglt?@gﬁ;?gt ggprinter

can be oper at gdagsmac PHd Q@Lfi%ﬂgf:skﬂ%ﬁﬁlé negerialiidey tBr Later .
(Results of ESD (el ectrostatic discharge) experinments) 25ESD

experiments havepbeeiveadiddad odUbowtibné hehsReandheeceatdirngl el ement
substrate 111101 having the circuit shown in Figure 11. The results
are shown in 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
H1001l 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 pargiage 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



20 Tabl e 1. The electric wiring sheet H1301 under the
experinments has the I D contact pad H1302a, the VH contact pad H1302c,
the G\NDH contact pad H1302d at the 5 positions shown in Figure 13.
More particularly, the VH contact pad H1302c are di sposed at one side
of the ID contact pad H1302a, and the GNDH contact pad H1302d are

di sposed at the other side. The opening ¢dj nmensi ons of each of the
contact pad are 1.3 nmx 1.3 mmand are 10 arranged at the interval

of 2.0 mm The base material of the electric wiring sheet H1301 is
polyimde, and a plurality of wiring Iines of copper foil are

el ectrically pvApectetetoridnd IcONsags He1eAabliphedHbginsepritivac and
the G\DH contact pads H1104d,,K 15 respectively. , In Figure 13,
a seni spheri c8FCEERR1 cHRIRRY HHGY §ORRASES Qi%QﬁnﬁﬁﬁaéﬁegooPhEh?E) -
contact pad H1302a_at the, position i abov e | nt act d
13095 and i 5 CLRRDFLEA" o HIE e AgR FRE G ang ERE SheREt: i ¢
di scharging tqg.the ke cii v ta : Y -
experinments a é}lgacr)?iglggouj[e%rﬁh%gflo%ng%%ép}@i%Oang%%gg%gg%?sl%re as

fol lows. 21 Tghl gadr{LEcurgences of electric discharge) Locations
51 D pad VH pad GNDH pad” Sanpl e 1YesYesNo

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

10 HlOOl a carried on the carriage 102 such that
direction in which the ejection ocutlets 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 109,

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
guality 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



Sanpl e 2NoNoYes Sanpl e 3NoYesNo 10Sanpl e 4NoYesYes Frequenci es of
occurrencesl/ 43/ 42/ 4 15 The results of experinments show t hat
al t hough the discharge is tried aimng at the I D contact pad H1302a,

t he di scharge occurred to the ID contact pad 111302a only in one of
the four sanmples. Therefore, it 20 is understood that discharge to
the I D 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 sanple 1 with which the discharge occurred to the
I D contact pad, the 25 discharge to the VH contact pad al so occurred
si nul t aneous! ¥2P¥Feom this result, it is understood that discharge to

VI cont act pad and/ ofPChPLE SR SHERE. TROENBLFOF BTy Weect | bt on,
the storing eXperiments has the ID contact pad H1302a, the VH
contact pad H1302¢, the GNDH contact pad H1302d at the
5 positions shown in Figure 13. More particularly, the
VH contact pad H1302c¢c 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.



element is provided in the recording el ement substrate. 5 But, the
simlar effects are provided when a simlar storing elenent is

provi ded i n anot her substrate. As described in the foregoing,
in the recording head of this enbodi 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 I D contact pad adjacent thepeto, so that discharge to
the 1D contact pad is effectively inpeded. By doing so, the adverse
influence, to the storing elenent, of the static electricity attack
upon contact of the user's hand or finger_ tq the head when 15

the. head is nount ed $8P¥hd dRFFRAERNRS tF CHECHErR di8ehBF9ebf the
apparatus, is prevented. Recently, the circuit on the substrate for
the ink jet recording is inproved, it is quite durable against the
the static electricity would be sufficient if the disposition of the
contact' pad of these enbodi ments of,the Jyyesent invention are

enpl oyed. The description will be nade as to the positional relation
anong the ED contact pad, ther¥H,2@ contpsd pasipangatihe GNDH cont act
pad with nore specific exanpl es. Enbodi nent 1

Sample 1 Yes Yes No
Sample 2 No No Yes
Sample 3 No Yes No
10 Sample 4 No Yes Yes

e .t St S A St e o ey i o T Y oy T 4ty Fr7e —— — —— oy ——

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



23 Referring to Figure 1, the 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 the electric wiring sheet of the
second recording head used with the ink jet recording head of this
enbodi nent. Referring to Figure 1, the ejectric 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 di sposed substantially at the central portion of the
portion wher ethRecsistened af gl adipgent oW srartaqt3eadapaddpEposed.
The 1D contact_pads H1302a are respectively connected to 15 the ID
pads connecteﬁmﬁﬁtﬁoPF%C?d%%J+ﬂll7 (a sinple connecting line or the

resi stance el enent (Rigure 11 % rov'ded.a&.the os{te.ends of
each of the three inﬁﬁﬁﬁéSI%O%S ?§n$ﬂéﬁﬁ?r ﬁﬁg'sgg nd- ¢t di ng

I t bst 1101 i n, Fi . [ j
113020 are di SaoRSHtat ongorie il (Y Fretpradto ¥ hon? AR ACer S

pads H13023 (fhe, StHe ahpyeat her @ichay a0k %P@vi@cf@fhte%cb Bafls1441302a
in Figure 1) adjacent the I D contact pad Hl1302a array. Mre

particul arly, sitBrifbSebshadt nBNtproviidedHi 25atoiiactsupadsati302c are

i mredi ately adj acent to the I D contact pad H1302a array (namely, with
no I D contact pad HlIaeskeibbdt weethe fEhregeiWyi tontletrgradsiiH302c
24 are electrically connected to the VH pads H1104ct;Eigure 11)

provi ded in thead eéttbie ytradimentrlone (& gatd 1 VHecoppesit e

ends of the second recordiqﬂielenent substrate H1101.
pad and the GN 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 countermeasureﬁent

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



5Si x GNDH contact pads H1302d are arranged along 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 enbodi nent, the GNDH contact pads H1302d are 10 i nmedi ately
adjacent to the ID contact pad H1302a array (namely, with no ID
contact pad H1302a therebetween). These )H contact pads H1302 d are
electrically connected to the GNDH pads H1104 (Figure 11) provided in
the el ectrode portion H1104 (Figure 15 10) at the opposite ends of

t he second recordi ng el enent substrate H1101. The ot her

ext ernal signal inpuRefentrasysteilB0inst Her thhadesteiptD omtiddt bpads
H1302a, the VH contact pads H1302c and the GNDH contact pad H1302d,
are used 20 fw®adel 28tk crpdwer Jstipprycréinthdiaachnsicordisy sentheg and
receiving signals such as control signals or, the | ike. I n
the case of thérFRkTRIINETHr REnPReBBS Bt HE S E4&Rt i nvention, the
| D contact pads H130 25 m@ich are r.el ative.weak ainsH:the attach
of static electricitﬁ%gPéep stTi BhTISEant Pl 9 He 15t i al
portion of.the, r i I,n t act Lan. k . This
position i% hg%gé%g £€$¥%J%ﬂggcgygp Eﬁﬁgégft:E%%lgﬁékggeyt%gﬁ pul at es

the second regfedings hgad ddedndectBydhy hedd®isd3ehiks FRECIRE | ess
conscious so as not to touch the external si gnal 5 |nput cont act

H1302, and thgeef eegordiey padsl difspasedembod MRerEeNt RELPLFinPrtd S not
easi |y touched. In addition, the ID contact pads H1302a are
adj acent to amdguneel posed dietoedr wheiMH dodtacti 3pad iklgo2eidad t he
G\DH cont act pad H1302d, and therefore,
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 1ID 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¢c 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



10 if an electrically charged finger of the user is brought so close
to the I D contact pad H1302a that electrical discharge occurs, the
di scharge tends to be toward the VH contact pad H1302c and/or to the
G\DH cont act 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 Jyroken, overwitten or

rewitten. Enbodi nent 2 Referring to Figure 2, the
description will be 20 nade as to an ink jet recordi ng head accordi ng
to a second enbodi rent of the present invention. Figure 2 is

an enl arged view olechriwaldyngonseghad Fagihe dohass PéiPhen of
electric mﬁring_of a first recording head usable with an ink |et
recording 25 KBaAUER chrdimPgethis BA® oo $RIHCIREPEEEPRGHL OO i gur e

2, the electrig,wring.sheet HL300 is, provided with 21 external
si gnal i nput égﬁﬁgﬁ?sgqhéﬁéﬁh?hBPPPﬁéFg %%é?ég%ﬁﬁﬁhéeﬁ88 is for the

bl ack i nk, an?e&@?&f%Sréieﬁ%ﬂ% gﬂgggggtgfﬂiiﬁa'electric power supply
0 a

contact's, the contr si'gnhal contacts are snaller than the second

ECOr! 79, DERC L, LSS e ESRepie a0d YOO bA¥SSppicyybec
mai n assenbl ytat hhgay ndr j@le meCebdingt appads aliBdas opnapabl etivér
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 n¢ ID conﬁact 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 H1101l.

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



accepting the third recording head which is for the photographic
printing and which has the sane structure 10 as the second recording
head, at the position where the first recording head is renoved.
Therefore, the positions of the 21 external signal input contacts
111302 correspond to the positions of the external signal input
contacts 111302 of the second recording ;5 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 wiring sheet H1300, six, and the positions thereof are
subst anti al | ypartite @k¥dar Bhis neoqﬂctrﬂtqnons\/\héré taeb@taahachaly
signal input contacts 111302 &are provided. The I D contact pads H1302a
are connect edthg wpery D‘l’fﬁﬁéif\ﬁhluéﬁrlﬂa’{‘{ﬁ"%ﬂqtsesc(i}ﬁﬁeéﬁéﬁnflo a fuse

H1117, a sinple wiring line or resista nent ure 1

di sposed at e&EROBRIRERNHHIY, théi‘nélndé'I E E%éléujp%ﬂp’iﬁ)f%
111102 of the.first recordln elene bstrat %&g 5? |¥

cont act pads ﬁf@ﬁZEO%?%E ggﬁ BP ad ACShE e array

of tne 1D gonig gl ageﬁlg%ég%as%tz opggl gﬂ@f@éor% d%n@aggﬁg &PEp@éécﬂy of

the 1D contac I'n Fi'gure More particalarly,

enbodi ment, the Vhecoshest M&oHli%QZﬁo@r&slmye@o@bﬁbm adj acent to
the 1D contact pad H1302a array (nanely, with no ID contact pad

H1302a t her ebet ween) .InThadVtiospntirctimpadat kitB802edarel 3MPaected to
the VII pads H1104c (Figure 11) provided in the el ectrode portion
H1104 (Fi gurea@jadesposedrat inlterpppedi hetverrds tdfe VHecontact pad
| H1302¢c and the GNDH contact pad H1302d, and therefore,
10 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 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



10 first recording el enent substrate. Four GNDH cont act pads
H1302d are arranged al ong and adjacent to the array of the ID contact
pad H1302a at one |l ateral side (below the array of the ID contact
pads H1302a in Figure 2. Mre particularly, in 15 this enbodi nent,
the GNDH contact pads H1302 d are i mredi ately adjacent to the ID
contatt pad H1302a array (namely, with ng ID contact pad H1302a

t herebet ween). The GNDH contact pads H1302d are connected to the GN\DH
pads H1104 (Figure 11) provided 20 in the electrode portion 111104
(Figure 7) at the opposite ends of the recording el enent substrate
H1100. recdhéing hesadxiterfcal theghbdck Nk, comt dbeseHiB8O2 ot her
than the I D contact pads H1302a, the VIl contact pads H1302c and the
GNDH cont act phd PuRoR¥s of chesedegbriorpefarturplyowentaapsdt yeho t he

transi stors, sending and receivggg signals such as control signals or
the Iike. 28control siguak HGIMGCHSt Ak AT (e dPRgSREF of this

embodi nent, simlarly to the. first enbodi ment, the |ID nt act. pads
13025 v oh_ SPEOTOINT | A duiar She FUGRY HERGRTISA A0t YeLdpr aonkd)

electricity are ﬁgg&%#%%§q1§ %p%g%ggig$£g¢§§%§he central portion of

t he external ?Pg contact “portron and therefore, the

user does not eaSilyHEQQQQrEh€¥$5%§¥¥¥§H§ 1924 F18028na4 1 assemblgn

addition, the ID contact pads 2a are adjacent to and 1 nterposed

bet ween the VQrcentachk ppsts AdbdJ#h383capparihies D gaphackrpads

H1302d, and therefore, even when if "an electrically charged finger of
t he 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 H11l02 of the first recording element
substrate H1100.

Four VH contact pads H1302c are arranged along



user is brought so close to the ID contact pad H1302a that el ectrical

di scharge occu

rs,

the discharge tends to be toward the VH contact pad

H1302c and/or to the 15 G\NDH contact pad 111302d rat her than toward
the I D contact pad H1302a, and therefore, the peculiar information in
the head is not easily broken, overwitten or rewitten. Enbodinment 3
20Referring to Figure 3, the third enmbodj;mvent 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 enbodi nent. A second
type recordi ngnheadjatentitse ertfeodirmagt ofiselse tHe sedend pacdoHdBHga

el ement substrate H1101 which is the same as 29 the first

enbodi ment, amld the deterzlkermiad rigpovRethe ratraiisddithentIDi SoBRRGL I n

t he disposition of the external input contacts H1302 on {he external
el ectric wiri ®GAssELR0PASE FFLT Skt er¥Rre HAFHACULABLY - cORt BAS

111302 provide
pads H1302a.

Fhed

the elgctric wiri heet 01 1D t
2Rt cite YIS P S05aTE g dt s fngedia ety

pacs nadea L T2 : . : f A
el ootric weri ROSReRt Mt h Serre Rad i G El fhehie o o
the external gjigRahol BRULL SRR HE302a 20 M ARGY) . 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 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

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

opposite ends of the rgcording 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

25 for electric power supply to the transistors, sending

and receiving signals such as control signals or the

like.



Along the array of the ID contact pads H1302a, six VH contact pads
H1302c are arranged adj acent thereto at one | ateral side thereof, and
six GNDH 15 contact pads H1302d are arranged adjacent thereto at the
other lateral side thereof. Mre particularly, in this enbodinent,
the VH contact pads H1302c are inmedi ately adjacent to the I D contact
pad H1302a array (nanmely, wth no I D comsact pad H1302a 20

t herebetween), and the GNDH contact pads 111302 d are imedi ately

adj acent to the ID contact pad H1302a array (nanely, with no ID

contact pad H1302a t herebetween).. ., Accordi.ng to the,.ink jet r r.di n
head of this 25 enbogicﬁv?ﬁ }ngiﬂ%lgﬁ ylrtkoljte erFF?’é&‘:}%bk*béa%C%eoﬁf ige 1D
cont act pads i C 8 I [RY j . at h; of
static ePectrF%ﬁgéf%¥€%bg%?%ﬁ%ﬁghﬁkéoggﬁﬁ€¥%ﬁ%?%?%%hggﬁfhekggn%?al

portion of the,gKLernghdsiminalza RRYENCORE akd1 RANY QR al13E4inand
t herefore, the user does not easily touch the ID contact "pad 111302a.

In addition, the hbcsemtectstpads Hi3e2aieley nmdjpreehtohedand
i nt erposed between the VH contact pads H1302c and the GNDH cont act

pads H1302d, asnBstastedDIle,atevidie icknabakl pettricaldfy thkeaegedrhahger of
the user is brought so close to the I D contact pad H1302a that
el ectrical di sétbaajeimpeiureynitded giosthangél IEhdsndo therkedorewatie t he
VH contact pad H1302c and/or to the GNDH contact pad H1302d rat her
than toward tHEerDleentrRt a1yl £90gh, thadlR mandmsite padnBl3Bea1 i ar
nformation in the head is ot easily broken, oyerwiifen of
adjacent to and interposed between the VH contact pads’
10 H1302c and the GNDH contact pads H1l302d, 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 Hi302c and/or to thé
15 GNDH contact pad H1302d rather than toward the ID
contact pad H130Za, 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



Referring to Figure 4, an ink jet recording head according to a
fourth enbodi ment will be described. Figure 4 is an enl arged vi ew of
the external 20 signal input contact portion of the electric wring
sheet of the second recording head used with the ink jet recording
head of "this enbodi ment. A second type recording head of this

enbodi nent uses the second recording el eggegnt substrate H1101 which is
the sane as 25 the first enbodinent, and the difference fromthe
first enmbodinent is only in-the disposition of the external input
contacts H1302 on the external electric 31 wring. Si x pads
of 32 externalthei §habt i emeadicemtacesd] theodi Hransanged foamt hheel ectric
wi ring sheet H1301 are I D contact pads H1302a, The | D contact pads
H1302a are 5 d&iispbseEradieanhtisaonyyaint ke dhironitiont péntBe t he

portion where the external signal .in ontacts H1302 are_ provjded.
Around the | DEEOREAEE Bt IEETOEtaRLo0s Bol e PErEretdBLBREEHE ghi

side of the IQ.cgntact pads H1302a in Figure 4), the VH contact pads
H1302c and/ or "10*t'He GNDH cont act pads H1302d are di sposed at

posi tions adjacent t@ﬁ&?%gdsEQEh3?fe£€E%d %%géggtigggé éﬁé%égﬁ ais

are interposed between t VH cont act pads and the

contact pads Hi302dpidvides |andiheudnBat rderectigp et R18DE are
transverse direction. In other 15 words, two arrays of three ID

contact pads Hb3@3atest eputd milliored arhd D eohtbak pedsiwIGuda tdie
portion where the external signal input contacts 111302 are provided,
and three arraysangedhingonprargg tsidinyH doneaciompads Hh80a¢rantisen x
GNDH cont act pads H1302d 20 extend so as to interpose the respective
ones of the aefayfbeolendieh | ddt adechads WHiBDmh 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 H1302¢ 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 H1302Z 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



According to the ink jet recording head of this enbodi nent, each of
the I D contact pads H1302a are interposed between the VH contact pads
H1302c or the 25 GNDH contact pads H1302d whi ch are di sposed around
it, nmore particularly, at the top, bottom left and right. For this
reason, the peculiar information in the head 3.2 of this enbodi nent
is less easily broken, overwitten or réaitten then in the heads of
t he ot her enbodi nents. Mrre particularly, in this enbodinent, the VH
contact pads H1302c are inmediately adjacent to 5 the ID contact pad

hod the conr SBRPERYe 1t alSsbe SaPLas] At R RE }lzﬁén{?g%%fhe D
contact pad 1&%@8@ ALARY. kY 8}%1 rﬁa o‘% C%ﬂﬁaEFePﬁgo |

t her ebet ween) jet recording or egol ng

embodi nents i §58pt gbddnf8d da2i1Hos6uLH ém@ZﬁjQﬁhEB@tt¥9§SH1§®§a'S
applicable to the ink jet recording heads of various Ink ejecting

types. The external ghgpabitiew) eNt@ECKSntAcAnyadd HIBOde afrer egoi ng
enbodi ments, may be a pad connected to the simlar set of pads. As to

the 1 D cons actkdpadsnt ttheyantyinterpsabd ebaisvaarf ahravHonontatt ngagads
when the storing element is an information witable (not only
readabl e) el eHdAB2c 29w cthali GPH catectopagdsi R3S eadbodnbriithe rafipgre, -
probl em of the overwiting or rewiting of individual |nfornat|on in
the storing eP¥fBntf d%fé qleatyd catadyi eharerd (fingey @fohhEnasHeatr

mounting, can bguéﬁ{ 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 ﬁ1302d 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 seéond
recording element substrate H110l 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



Wil e the invention has been described with 25 reference to the
structures disclosed herein, it is not confined to the details set
forth and this application is intended to cover such nodifications or
33 changes as nay conme within the purpose of the inprovenents or the
scope of the following clains. 34 WHAT IS CLAIMED I S: 1. A
liquid ejecting head nountable to a |iqu,d ejecting apparatus, said
liquid ejecting head conpri sing: a recording elenment for
generating energy for effecting recording by ejecting liquid in
response to a driving voltage applied thereto; an electric
power |ine, cwaménged to said recording elenent for suppl ying the
driving voltage to said recording el enent groundi n
electrical |ine, conréét ggd Foogag% ?&Rﬁﬁﬂﬂln@lépé%ehﬁpu?cﬁontac s

g:gﬁ;L;C?L;yngSSaglF%ﬂfé%éi rd| ?#ﬁ#?%gﬁ%ﬂg|%Pe@§p§5§é?o?r ei ng
G vi ng vol t agD; CaRkEcE SR '*ﬁ%F%?;ff.kfe“m Rokice ¥as B AR
e T e et el e redes
el ectrical Coﬁb§9§§nlﬁﬁét6“ﬂﬁb 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 ﬁortion
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
inferposed between the VH contact pads H1302¢ 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



a first electrical contact electrically connected with said storing
el enent; and a plurality of second contacts electrically
connected with said recording elenent through said electric power
line or said grounding line; wherein said first contact is
provided in a region between two of said second contacts which are
di sposed adj acent to said first contact,s.respectively. 2. Aliquid
ej ecting head according to Claim1, wherein said first electrical
contacts constitute a first contact array, and said second el ectrical
contacts constitute second contact arrays which interpose said first
contact arrayef th3s pmbodinehtejisctlieng testladowkiimg overe@rathen,
wherein said first contact array does not conprise any of said second
el ectrical cofraggyritten then jiguitheecheads ref Hdwd oddesdrding to C aim
2, wherein said seg¢ond contact arrays do not,cogﬁéise any, of said

[

first electri CEPOEMEALEs. MoresPaRtieWlatd Vuj 8¢ tREShEBRCEHEMi ng to
Claim 1, wherein idfirst electrical contacts,.constitut Lrs
contact arrayeibai SartAeh i shabPr: £ BBlSuE e orthieehE tecond
contact artgay Feh,.di (YA HBQS h j d_fikst Coptact
arrays. 3% %tht% F?%ﬁ%%gé%%%??%&aaegﬁﬁﬁgcggﬁFﬁghtSl a?ﬁ1g?
wherein said Ebh%EcEOﬁéécﬁl3GaéﬁﬂH@be¥tkéé@7PQ§ﬁﬂtm%tWﬂgﬂ eahflasecond
contacts in a first contact array direction and in a second contact
array directi pader 833000d v id inedilatel ycodi fedntaficaxhei Lecti on.

7. Aliquid ejecting head according to Claim1, wherein the

i nformati on | sonhdictaped W3iHesenmey dnambbenceltdf @ dDecbniaat

i nterconnection in said recording el ement. 8. Aliquid ejecting
head accor di n§adoHEBAE M Ahexghtaiaendai d storing el enent conprises a
fuse di sconnectable by a external electric signal. . Aliquid

9
ej ecting KBad accordi tekBgF nFecoshici®Ringadary ev%rehgthd enent

i ncl udes a re%kgtance e uid ej.ectin

according to Fﬁ?i?gfquﬁ %m?ﬁﬁfpﬁgépﬁsl%? Yt d % &Re FEg?ng?
storing quUi@jecting 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 te 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 and this

application is intended to cover such modifications or



11. A liquid ejecting apparatus usable with a liquid ejecting head
for ejecting liquid, said apparatus conprising: a liquid ejecting
head according to Clains 1; and a carriage reciprocable in a
predeterm ned direction while carrying said liquid ejecting head.

12. Aliquid ejecting head nountable to a |iquid ejecting apparatus,

said liquid ejecting head conpri sing: 33 a recording elenent for
generating energy. for effecting recording by ejecting liquid in
response to a driving voltage applied thereto; an electric

power |ine, connected to said recording elenent, for supplying the
driving vol t aghkahgesaasl megarahengichémebhe purpose «f gihheundi ng
electrical line, connected to said recording elenent, for

el ectrically dmpuademgnisier rideorsgiong efehatfollowing cdagmeri ng

el ement for storing individual information which is capable of being
read out with a voltage applied thereto which is |Iower than the
driving voltage; and a plurality of head electrical contacts
el ectrically connectable to apparatus electrical contacts provided in
t he apparatus when said head is nounted to the apparatus, said head
el ectrical "contacts including: a plurality of first electrical
contacts electrically connected with 36 said storing elenent; and

a plurality of second contacts electrically connected with said
recording el ement through said electric power line or said grounding
i ne;



wherein each of said first contacts is provided in a region
surrounded at |east by three of said second contacts which are

di sposed adj acent to said first contacts, respectively. 13. Aliquid
ej ecting head according to Claim12, wherein said first electrical
contacts constitute a first contact array, and said second el ectrical
contacts constitute second contact ariBdys which interpose said first
contact array. 14. A liquid ejecting head according to O aim 12,
wherein said first contact is directly interposed between said second
contacts i'HAT 55 SEALHHY att: array direction and in a second contact
array direction cr055|ng W th the flrst contact array direction.

15. A liquid eject ad acc 12,. wh th

i nf or mat ?on i le1 nd} EQPEEGJS(} ﬁﬁggmﬁc'éq‘&ﬂ qgéﬁg@pgaggms,

i nter connemuidtqumhemhngrlmdraﬂmylmngrrent 16. A | i qU| d ejecting
Pﬁ?g gfggrdl hg to G'réb@i' eﬂiﬂéﬂﬁlﬁh&aﬁhgrén% b a
ej ecting ﬁﬁ&%@@?’&ﬁb‘ﬁﬁﬁ @%ﬁ%}tﬁ% ﬁﬁgﬁ@ taggﬁgp}lgﬁi #@)erﬁé]’l qui d
contai ner for storiaf$ mtag.pﬂwer i, canneete ring gleraenis for
usabl e W t gupplyinguthe driviagivoltapead séﬁref‘.bﬁﬁh ehanhe sal d

and o P ary g%‘gﬂpéc 5 lg%ﬁﬁf"hggc&ﬁﬁgﬁmﬁ?%%°é@gﬁ#§ﬁﬂﬁ2
whi | e car rigrsledsc element
stonng element for storing individual information which is
capable of being read out with a voltage applied thereto which is lower than
the driving voltage; and
a plurality of head electrical contacts electrically connectable to
apparatus electrical contacts provided in the apparatus when said head is
mounted to the apparatus, said head electrical contacts including:

a first electrical contact electrically connected with said storing
element; and

a plurality of second contacts electrically connected with said
recording element through said electric power line or said grounding line;

wherein said first contact is provided in a region between two of
said second contacts which are disposed adjacent to said first contact,
respectively.

;-n

2. A liquid ejecting head according to Claim 1, wherein said first
~ electrical contacts constitute a first contact array, and said second electrical
contacts constitute second contact arrays which interpose said first contact
array.

3. Aliquid ejecting head according to Claim 2, wherein said first
contact array does not comprise any of said second electrical contacts.

4. A liquid ejecting head according to Claim 2, wherein said second
contact arrays do not comprise any of said first electrical contacts.

5. Aliquid ejecting head according to Claim 1, wherein said first
electrical contacts constitute first contact arrays, and said second electrical
contacts constitute second contact arrays which directly interpose each of
said first contact arrays.
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6. A liquid ejecting head according to Claim 1, wherein said first
contact is directly interposed between said second contacts in a first contact
array direction and in a second contact array direction crossing with the first
contact array direction.

7. A liquid ejecting head according to Claim 1, wherein the information
is indicated by presence or absence of a electrical interconnection in said
recording element.

8. A liquid ejecting head according to Claim 1, wherein said storing
element comprises a fuse disconnectable by a external electric signal.

9. A liquid ejecting head according to Claim 1, wherein said storing
element includes a resistance element.

10. A liquid ejecting head according to Claim 1, further comprising a
liquid container for storing liquid.

11. A liquid ejecting apparatus usable with a liquid ejecting head for
gjecting liquid, said apparatus comprising:
a liquid ejecting head according to Claims 1; and
a carriage reciprocable in a predetermined direction while
carrying said liquid ejecting head.

12. A liquid ejecting head mountable to a liquid ejecting apparatus, said
liquid ejecting head comprising:

arecording element for generating energy for effecting recording
by ejecting liquid in response to a driving voltage applied thereto;

an electric power line, connected to said recording element, for
supplying the driving voltage to said recording element;

a grounding electrical line, connected to said recording element,
for electrically grounding said recording element;

a storing element for storing individual information which is
capable of being read out with a voltage applied thereto which is lower than
the driving voltage; and _

a plurality of head electrical contacts electrically connectable to
apparatus electrical contacts provided in the apparatus when said head is
mounted to the apparatus, said head electrical contacts including:

a plurality of first electrical contacts electrically connected with
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said storing element; and
a plurality of second contacts electrically connected with said
recording element through said electric power line or said grounding line;
wherein each of said first contacts is provided in a region
surrounded at least by three of said second contacts which are disposed
adjacent to said first contacts, respectively.

13, A liquid ejecting head according to Claim 12, wherein said first
electrical contacts constitute a first contact array, and said second electrical
contacts constitute second contact arrays. which interpose said first contact
array.

- 14, A liquid ejecting head according to Claim 12, wherein said first
contact is directly interposed between said second contacts in a first contact
array direction and in a second contact array direction crossing with the first
contact array direction.

15, A liquid ejecting head according to Claim 12, wherein the
information is indicated by presence or absence of a electrical
interconnection in said recording element.

16. A liquid ejecting head according to Claim 12, wherein said storing
element comprises a fuse disconnectable by a external electric signal.

17. A liquid ejecting head according to Claim 12, further comprising a
liquid container for storing liquid.

18. A liquid ejecting apparatus usable with a liquid ejecting head for
ejecting liquid, said apparatus comprising:
a 11qu1d ejecting head according to Claims 12; and
_ a carriage reciprocable in a predetermined direction while
carrying said liquid ejecting head.



