2151555 T. LI QU D JET RECORDI NG HEAD BACKGROUND OF THE | NVENTION 5 Fi el d of
the Invention This invention relates to a liquid jet recordi ng head which
performs recordi-ng by jetting a liquid to formflying liquid droplets.
Degcri pti on of the Prior Art 10 - 1 - Ink jet recording methods (liquid
jel pecord- irg nmethods) are recently attracting attention for such
advant ages t hat generation of noise during recording is ne%:!giigyﬁ ry
smal |, that high speed recording is possible and al so that gfcan be
15 done dn so-cal | ed pl ai n paper wi thout need of the special treatnent of
fixing. Anmong them ] Uy | [ thod as disclosed in, for
exanpl e, Japanese LaiL@ypfeDglﬁﬁgl.t éﬁ‘{c‘f@fﬁéga |odrIENo. 51837/ 1979, Deutsche

O fenl'e- 20-gungsschrift (DOLS). 24843064 has a specific feature different
fromother liquid jet recording nmethods in that the driving force for

di schar gi ng [BaAQROROUNDOOFetTHE I MvNaiToRfd by permitting heat energy to act
on a liquid. 25 re specitrcally, according to the recording

met hod di §cl ¢dedd oft theallmwenidiosnt specifications, |iquid which has

recei ved action of heat energy
: This invention relates to a liquid jet

recording head which performs recording by jetting
a liquid to form flying liquid droplets.

Description of the Prior Art

10 Ink jet recording methods (liquid jet record-
iﬁg methods) are recently.attracfing aﬁtention for
such advantages that generation of noise during
recording is negligibly very small, that high speed

N recording is possible and aiso that recording can be

EQ;) 15 done on so-called plain.paper_wifhout-need of the

special treatment of fixing. .
Among them, the liquid jet recording method
as disclosed in, for example, Japanese Laid-open

W, Patent Application No. 51837/1%79, Deutsche Offenle-

20 gungsschrift (DOLS) 24843064 has a specific feature
different from other liquid jet recording methods in
that the driving force for discharging liquid.
droplets is_qbtained by pe:mitting heat_gnergy to
act on a liquid. .

25 | _ More specifically, according to the recording
method disclosed in the above patgnt_specifications,

-liquid which has received action of heat energy



-2- undergoes a change in state acconpanied with an abrupt increase of
vol ume, and through the acting force based on the change in state is
di scharged liquid through the orifice at the tip end of the 5 recording V
head section to be forned into flyirgdiquid droplets, which Iiquid

droplets are attached onto a material to be recorded, thereby effecting i:}
recording thereon. In particular, the liquid jet recording 10 nethod '

di scl osed in DOLS 2843064 is not only applic- able very effectively for the
so-cal | ed duogergogsnanchenger dinn @ badieh@Ecanmaniied with ali |y be enbodi ed
into a recording head in which the recordjng head .paortion js made into a

hi gh densitﬁbﬁupﬁi1n£§6aﬁﬁipﬁcyQ&umaﬂ|aqqlﬁ§%%&ﬁ§'¥hﬁu9?ﬁ&%@ capabl e of

I Vi [ f high | ut i d high | it i gh d. Th o
Pecording. négucecbebtd on the GhaREe d5 Bkl i L b oove. monti oned

t hod h .20 . i qui ' s AN i NQL I f4.ce provi ded f
g?s‘cgar g??\g‘alllfzaﬁfidltgﬁlgg‘g I-ﬁ-‘g‘%?r ﬁat c\%ggﬁé'%}é;ﬁe/#é;%:ﬁnﬁ{%%&'?op{ ﬁ\él o(rai fi gtra

and has g h?%Eo@ﬁgh%?h%Qﬁt S8 edbon'Ricf Ibd e MREGVERpAg on |1 quid Tor

di schargi ng Iirqui oplets, and an electro -thermal 25 transducer as a
means for 0§RgL3kl a&ogiart@ql'mewmqm@ AP Yok hifavd ttdemeducer has a

pair of electrodes and a heat-generating resistance |ayer .
' onto a material to be recorded, thereby effecting
.recording thereon. |
In particular, the liquid jetfreCOrdihg“

10 pethod disclosed'in'DOLS 2843064 is not only applic-
able very effectively for the ‘so-called drop-on
demand recording method, but also can easily be
embodied into a fécording head ih'wﬁich“the:recording'
head portion is made into a high density multi- ' <:>.

15 orifice-of full line type, thus being cépable of |
giving images of high resolution and high quality at
"high speed.

The recording head section of the device to
be applied for the above-mentioned method has a ~ ‘;J

20 jjquid discharging portion having an orifice provided
for discharging liquid and a“liquid pathway, which
is connected to the orifice and has & heat acting -
portion at which thermal énergy aCts‘on.liqUid'for
discharging liquid droplets, and an electro-thermal *

25 transducer as a means for generating thermal energy.

The electro-thermal transducer'ﬁaS’a”ﬁéir of

electrodes and a heat-generating resistance layer



2'3- 1 which i's connected to these el ectrodes and has a region for heat
generation (heat-generating section) between these el ectrodes. A typical
éxanple exhibititng the structure of such a liquid jet recording head is
shgwp in Fig. A Fig. 1B and Fig. 1C jFig. 1A is the front view of a liquid
j ef rlecordi ng ‘head as seen fromthe orlflce side, Fig. 1Bis a partial
sectional view of Fig. 1A when cut along the broken line X - Y and Fig. 1C
is 10 a plan view of the substrate. The recording head.100 has a structure
havi ng oriti cesididdisndohngotdddiscithegengleetirbdes kdd@ hasnad by bondi ng a
grooved plate 103 provided with a certain nunber of grooves of certain

wi dth and depregienaforcheatraenedakine dbesittgeneratingsiseattdaohd?2 provi ded
on its surface with an electro-thermal transducer 101 so as to cover the
surface of th@egﬂ%%?r%?%sioﬁlecFﬁoﬂﬁé -case of the recording head as shown

in the drawing it is SE%? haV|n9 a L nunber of orifices 104. O
course, the present ifv +8ﬁ i $XAPP Flﬁg églanguEHeeﬁﬁﬁﬁFﬁEﬁﬁs°fbut al so
di | f ded th at f th
B csent 1 neerfian “Tﬂﬁv.fﬁﬂf%gdfé%ﬂ' Sp'ﬂébé@& 18 ehBum, 38 £3920080 1 ce 104
for dlscharglfgbllfgu£h@1Fi rn1p§ . P _? tgﬁhggg @cbagg Bgrtlon 106
el'eciro

where thermal enhergy generale ronla ermal transducer
a liguid jet recordlng head as seen from the orifice

side, Fig. 1B is a partial sectional view of Fig. 1A
when cut along the broken line X - ¥ and Fig. 1C is
0, plan view of the substrate.

The recording head 100 has a structure having
orifices 104 and liquid discharging sections 105
formed by bonding a grooved plate 103 provided with a
(:). N certain'number'of grooves of certain width and depth.
at a predetermined line density to a substrate 102
provided on its surface with an electro-thermal |
transducer 10i so as to cover the surface of the
substrate 102. In the case-gg:the recording head as
N2 shown in the drawing, it is shown as haﬁing a plural
number of orifices 104. Of course, the present

invention is not limited to such embodimeﬁts, but
also a recording head with a single 6rifice is -
-included in the category of the present invention.

" The liquid discharging section 105 has an
2 orifice 104 for discharging liquid at its terminal
end and a heat acting portion 106 where thermal -

energy generated from an electro-thermal transducer :



-4- 101 acts on liquid to generate a bubble and cause abrupt change in
state through expansion and shrink- age of its volune. The heat acting
portion 106 is positioned 5 above the heat-generating sectian-107 ‘of the
eliectro- thermal transducer 101 and Mas a heat acting face 108 in contact
with the liquid at the heat-generating section 107 as its bottonrface. Th
heat - generati ng section 107 is consti- 10 tuted of a |ower |ayer 109, a

heat-gene{ating resi stance Iaéer 110 provided on the |ower |ayer 109 and a
first protectPlbeafi§ePn1119pidytacgessrane Rebibdifernd FRUSS| st ance | ayer

110. The heag - nerating.resistance |layer 110 is provided an.its 15 _
sur f ace mﬁthgéfﬁg rﬁéﬁggflénaﬁ&a%f4t%ﬁ?“é&rFéﬁP“ﬁ%d%tﬁﬂQ) %S | ayer 110.
The el ectrod 13,1 o] o the heat-generating portions of the
respective I?%%i fd?%%hggggﬂé‘sections, while the electrode 114 is a

sel ective el ectrode @Mesgggggéggéggeaggggogp10%eq_ @Héﬂlﬂ%ﬂ' j on of each

| i qui d di schargi ng section eneration and i's provided al ong the

liquid pdi hvayopé the héduldeflesalang Bacteohi 207 B thie H1dditalrctive |
| ayer 111 has the function Of separating the heat-generating resistance 25

| ayer 110 fremethel | taahsdteeti DOLt Badl hesi & peatnayting Fade qoisd
di schargi ng section for protection of '
in contact with the liquid at the heat-generating -
section 107 as its bottom face.
The'héat-generating section 107 is consti-
10 tuted of a lower layer 109, a heat-generating
resistance layer 110 provided on the lower layer 109

and a first protective layer 111 provided on the

heat-generating resistance layer 110. The heat-

generating resistance layer 110 is provided oh_its : <:>

15 surface with electrodes 113'and 114 for cur:ent'flow
through the layer 110. The electrode 113 is common
to the heat-generating portions of the respective

liquid_discharging‘sections,_;hile the electrode 114

is a selective electrode by selecting the heat o .'gg

20 generating pqrtion of each liquid discharging section

for heat generation and is provided aldng-thglliQuid__
pathyaj of the liquid discharging se¢tion. = .
-__The_firsé protecfive laygr 111 has the

function of_séparating the heat-generating resistance

25 Jayer 110 from the liquid filling the liquid pathway

of the liquid discharging section for protection of

the heat-generating resistance layer 110 chemically



‘t he heat-generating resistance |ayer 110 chenically - 5- 1or

physi cal | y against the liquid enployed at the heat-generating section 107,
=and al so has the protective function for the heat generating resistance

| gyer to prevent short-circuit through the liquid 5 between the el ectrodes
1 nd 114. *The first protective= &ér 111 al so serves to prevent
electrical |eak between adjacent electrodes. |In particular, prevention of
el ectrical |eak between the respective selective el ectrodes or prevention

o SLeCUhC df pAORSERASD. LRl UEMSOLhRYEA' 8! SR curron

between the el et e under “eac ] pa he "1 iqui d which may
happen to cofBatDL@neLRtLRAY ﬁbEQi%ﬂCﬂo9Eh§Pdeis ORBsCafige. |s | mportant

and for this purpose the first protective layer 111 15 having such a
protective fgpetbeBiveé puAvkded #brl east heat! Genekatingdee8tsthnga under

the liquid pathway. Wereas, the upper |ayer, typically the first
protective | agger to peguenedshorkacgérchitachedughi ehewWhiighiare different
dependi ng_on the place at which 20 it is to be provided. For exanple, . at
the heat -° gehetweengtbeceleattodesi L13sandqdiided Tbebfiwstel lent in (1)
heat resistance, (2) liquid resistance, (3) liquid penetration preventing
char act eri st PEOteativaectavercdhdualeoi sprves) tanprexpasnelerbpirey, (6) 25
i nsul ati ng pio ertz and (7&,breakin resi stance )
eak bétween adjacent electrodes. In particular,
preventién of electrical léak between the respective
selective electrodeé or'prevention of electric
10 corrosion,.which will occur by flow of electric
current between the electrode under eaéh'liqﬁid |
pathway and the liquid which may happen to come into
contact with each other for some cause, is important
(i) and for this purpose the first protective layer 111
) 15 having such a pfoteétive function is provided at least
on the electrode existihg under the liquid pathway. -
Whereas, the upper layer, typically the first
protecEiVellayer, is requifed to have characteristics
which are different depending on the place at which
20 it is to be provided. For example, at the heat-
generating section 107, it is required to be excellent
in (1) heat resiétance,:(Z) liquid résistdnce, (3)
liquid pénetration'pfeventing"charactefistic, (4)
thermal conductivity, (5) antioxidant property, (6)
25 insulating.prbperty.and“i?) breaking resistance,
while in regions other than the heat-generating

sectioﬂ.107,'i£ is réquiréd to be excellent



whil'e in regions other than the heat-generating section 107, it is required

to be excell ent -6- 1 sufficiently in liquid penetration preventing
characteristic, liquid resistance and grgaking -resi stance, although
t hermal conditions may be somewhat alléviated. 5 However,, there

I's nowadays no material for constituting the upper |ayer which can sati sf:
all of the above characteristics (1) to (7) as deS|red and under the

present gyt @@ Piﬁég ointfgﬂﬁpgrsc-e%g hcsrgl 7) are placed
a

under al lI'evi u rene rst ay, of material in

the heat - gena&ﬂ%aaeéfguen i§ ﬁ%%thaséesﬁaC%rQQi g,[qon (1), (4) and

(5), while i'n ot sections t an t eat-generati.ng sé on 107, for
exanpl e, ther&k£st406e, SELEROAgh ChREFRa®f cBRESE LS hafPdR 15 Wi th
preference posed on (25 (3) and (7), thus formng the upper |layers with
the use of csymemONdANTevBiEEaal S Oon the respective regional faces. On the
ot her hand, as different fromthese, in the case of anulti-orifice type
liquid j& 20 recoribwgvéradthéoes mbsi nowallayespechateriagersdrand parti al

renoval of the layers formed are conducted repeatedly on a substrate in the

manuf act ur i repns titdbing Heheuppse b&yénrwhmghacannbam1sﬁynanu1e_

el ectro-thermal transducers:at the sane tine-on the
of the above characterlstlcs (1) to (7) as des1red

.and under the present s1tuatlon, some of the charac—
terlstlcs (l) to (7) are placed under allev1ated
10 - requlrements.. That is to say, ch01ce of materlal
in the. heat- generatlng sectlon is made w1th preference
posed on (l), (4) and (5), whlle 1n other sectlons
than the heat generatlng sectlon 107 for example,
the electrode sectlon, cholce of materlal is made ®
15 with preference posed on (2), (3) and (7), thus '
forming the upper layers with the use of correspondlng

materials on the respectlve reglonal faces._

On the other hand as dlfferent from these,

in the case of a mult1 or1f1ce type liquid Jet _ L o/

20 recordlng head,_formatlon of respectrve layers and

partial removal of the layers formed are conducted
.-repeatedly on a substrate in the manufacturlng step
for thespurpose of formlng a number of mlnute_
electro-thermal transducers at the .same tlme on the
25 substrate. At the stage when the upper layer is

formed, the surface on whlch the upper layer is to be

formed is formed in minute ruggid shape w1th.step

v



“substrate. At the stage when the upper layer is forned, the surface on
whi ch the upper layer is to be fornmed is formed in mnute ruggid shape with
Tstep 1 wedge portion (stepped portion), and therefore the step coverage
characterlstlc of the upper layer at gthis stepped portion becones

rtant. in short, if the step coverage characteristic at this stepped 5
po ion is poor, penetration of liquid will occur at that portion, whereby
el ectric corrosion or breaking of electric insulation may be induced. Al so,
when t he UppeedgayportiosugsepppbaepbatdcmunremﬂetMéﬂéfdna%theat a
probability which is not scarce during manufac- 10 turing steps, liquid
wi | | penetrastepheovighagiecharhgteristicaode tiner ppleyr layeri @t of |ife of
the el ectro-thermal transducer. For the reasons as mentioned above, the
upper | ayer FélﬁeaG¢PBGdtB°§§18608epﬁm§§eBm@@FEﬁ@GG cH&x ghonter idftic at the
stepped portion, lowin grobablllt of qQccuyrrence_qf ‘pinholes.in the Iayer

formed or t hEP®i AEBPeSOV FaﬁﬁyChéFécFQﬁﬁﬁﬁthétné&ﬁﬁgFGF@HQQtent
pocor 00 . oL 1G5, RESBOBERCLLGRH M, he o Al i3 Bl iy hese
DLOLECH ve T aNgL BabekohlUhakeB) bAGEERELCcLRMEALIG, Ry 10 2
constitute aofléﬁéc@fpeefﬂgusakwﬁrmgi, ﬁedeuaheehqyerm%br,ue&%e thed a
upper layer is susceptible to occurrence of failureé
at a probability which is not scarce during manufac—
10 turing steps, liquid will penét;ate through the
failures to cause markedly lowering of life of the
electro~thermal transducer. )

'For the reasons as mentioned above, the uppei

layer is required to be good in step coverage charac-

15 teristic at the stepped portion,'low in prébability
of occurrence of pinholes in the layer formed or the
pinholes, if any, are few'to the negligible extent.

Accordlngly, it has been practiced in the

N\ prior art, so as satisfy these requlrements, to form

20 the upper layer of a laminate of a first prdtective
layer conéiéting”of éﬁ'inorganic insulating material’
and a second protective layer consisting of an
organic material, or further to éonstitute a first

.protectiVe layer of a double-layer structure and a

25 - lower layer of an inorganic insulating materiallvbr

to constitute an upper layer of an inorgahic'méteriai"

which is tenacious, relatively excellent in mechanical



25 tower |ayer of an inorganic insulating naterial, or to constitute an
upper layer of an inorganic material which is tenacious, relatively

excel l ent in mechani cal - 8 - strength and can be closely-contacted and
adhered with the first protective 1 d&er and the second protective .l ayer,
for exanple, a netal. Alternatively, a third protective |ayer constitute

of an inorganic 5 material such as a netal was arranged further on the

second pr,otecti At th d : | -t
oo doneemsar 45 €A Bty SRR S SR oL e

inferior in h%%tcti‘%Sia&%Qc%ﬁon]t%%&% t%ﬁ{ﬁeg S%J'ﬁ‘?]i‘t-hé SsdO4hEd in a pattern as

shown in Fig} S HOWevVer €. cas a constitution, the

partition Wg,&b_t%t%eo&g}{a'&ap@zeréﬁmgfe,f o RS QL. t el eskhaepvéryf ace

formed by catting, and artition wall receives force during cutting to

lower 15 t Qe ¢higanprotlectiv@dldver Aol fittdd OFf Ve Pnogdnde cal
strength is lowered, a part of the flying liquid droplets transmtted from

the orifbcematekrdad Wuch s penritl adhs armmyedidfstiver odnttire second
protective |ayer to cause peel-off of the layer. For 20 this reason,
el ectrical Isegondnproteetiveuilayerdhe |iquid pat hway is increased, whereby
there ensues the problemthat no stable formation of flying Iiquid droplets
becones possi bl e. Although the second protective layer consti-
tuted of an organic_material'is exéeilent_ih_cpating
charagterisﬁic,'it is”inferior_in heat resistance,
10 and thérefo:e it is formed in_a pattern as shown in
Fig. 1C. However, ip the case of such a constitution,
the partiﬁion wall of an organic material is formed on
the orifice'surfaCe formed by cutting, and said
partition wall receives force during cuttipg to lower | o~
15 the mechanical strength. At the portion where C:)
_mechanical_strength.is lowered, a part of the leing _
liquid droplets transmitted from the orifice surface
will be_penetrated to lower aﬁhesion of the second
protective layerfto cause peel-off of the layer.  For ' i\J
20 this reéson, electrical leak into the liquid in. the
liquid.pathway'is.increased, whereby. there ensues the
probiem that_né_stable formation of flying liquid
droplets becomes possible. _
Further, since the Secqnd protective layer
25 is fo;med at the portign excluding the heat-acting

surface due to the characteristics of thg material

as mentioned above, a high step difference will



Further, since the second protective layer 25 is forned at the portion
excl udi ng -the heat-acting surface due to the characteristics of the
gmterial as nentioned above, a high step difference wll 1 result near

t he heat-actjing surface. Hi gher density liquid jet recording heads are

su ptible td formation of step di +f & ence near the heat-acting surface.
On The other hand, in the vicinity of the 5 heat-acting surface, foam ng
and condensation are repeated at a frequency of sone thousand tinmes per
second, an? t he gressure change therehy forned wll fr%guently destroy the
second pr ot ecFPFBLFaPERTf Shfe eﬁ&HPCFHQgh§§Ffé€FIngH§H %c 8ensd LY UMVARY OF

THE | NVENTI ON, Th t t b hed f th
vari ous p0|nt%13§lﬁesfggﬁgégggggéogﬁ8%%>a%ggégéék +?ﬁ%§?’hgjgtfwh? thee

present | nvenghaflakohOokos tab0U: 48edehldllahebrcoRand ag iggd i oh s

excellent in overa ur abi y O reqaen repeat €d uses or continuous

uses for a | 0ggrEhAE. aNgnCefe AL Bfohab'ﬂﬁ 'ehe yilihaly0Bed thisaui d

droplet formng c aracterlstlc term Anot her obj ect

of the preSenhehBugBting birkace! 0fbdﬁ1ﬁg' LEL éohﬁbn"sﬁt‘ibﬁ' Bgehead which is
high in reliability in manufacturing working. Further object of the present

invention is repeated at a frequency of some thousand times per

second, and the pressure change thereby formed will
- frequently destroy: the second protective layer formed

AN " near the heat-actlng surface.
10

SUMMARY OF THE INVENTION
| The present inVention haslbeen accemplished
in view of the various points as mentioned above and
(:) | a prlmary object of the present invention is to
15 provide a 11qu1d jet recording head which is excellent
innorerall.dﬂrability ih frequently repeated uses or
continuous uses for a long time and can maintain
stably the initial good llquld droplet formlng
characterxst;c for a long term. .
20 Another object of the present invention is to
provide a liquid jet recording head which is-high in
reliability in manufacturing working.
Further object of the present invention is
to provide a liquid jet recording head which is high
25 in yield also when made into a multi-orifice type.

According to the present invention, there is

provided a liquid jet recording head, comprising an



.to provide a liquid jet recording head which is high 25 in yield al so when
"made into a multi-orifice type. According to the present invention, there
is provided a liquid jet recordi ng head, conprising an - 10 -

ef ectro-thermal transducer having a heat-generating resistance |ayer
provi ded on a substrate, a pair of el ectrodes connect ed electrical |4
to sai d heat-generating resistance |ayer and disposed with a 5 gap
so as to define between them a heaftogenerating section, a liquid

di schargi ng section associated with said transducer haV|ng an orifice for
forming flying ¢éleotrodtbpraeld, taassducesuhavimchway deategenerating
orifice to a liquid, supply chanber and having a heat 10 ~actin ortion
wher e the transdﬁ%%?SEﬁﬁﬁPleéaﬁggt proviseq QjSQQ§trQWﬁ4n§u?aﬁ%é£

d I wh I
Gropl el 1or o Do Bedh™c! KephRii” CGUUG AT 2 16, POl o o
east a margin egeLygREraLEhY 1§'esist%‘ilic%cqratyert %ndg"ai(spdsréd ipfLh syir face

and an area Imredrately: aligned wth sai d heat- generating
section. #refer aghy, sbhasptot deffiine batweerxt &hdm orl y Heat-gene¥ating ar ea
to the side of said heat generating section on which said liquid supply.

chanber is | seatian, Aat M-qaﬂ-dvdli)‘schamiqgr Sesdiiiore dssoniated sukthund

t he heat-generatlng sectio
said transducer having an orifice for forming flying

liquid droplets, and a liquid pathway connecting said

orifice to a liqnid_supply chamber and having a heat U
10 acting portion where the transducer supplies heat to

the liquid for forming the droplets | wherein a

protective layer of organic material is provided on a

part of the electrode area beneath said 1liquid

pathway, excluding at least a margin area immediately .{:)
15 adjacent to said orifice surface and an area =

immediately aligned With said heat generating

section.
Preferably,‘the.protective layer extends only'in the o’
20 area to the side of said heat generating section on

‘which said 1iquid supply chamber is located.
Alternatively; the protective layer may surround the -

heat-generating section.



‘BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A, 1B and 1C are each

present ed for illustration of +the constitution of aliquidjet 5 .
srecording head of the prior art, Fig. 1A showing -a schematic parti al
front view. Fig. 1B a sectional view partially cut taken along the broken
Ii{E?XW'Ln Fig 1A, and Fig. 1C a schematic plan view of BJ substrate; 10
Figs. 2A, 2B and 2C are each pr esent ed for illustration of

the constitution .of a first emhodiyrent of |iquid recording head
according to the present i nvention, Fi g. '2A showing a partial 15

sectional view COBRIEHFODESURIRTION).OF ATHE MRAWINGS a partial sectiona
view taken along the chain Iine AA in Fig. 2A corresponding to Fig. 1B,
and Fig. 2C a schematic = -12- 1 plan view of BJ substrate correspondi ng
to Fig. 1C and Figs. 3A, 3B and 3C are each presented for illustration of
the constitution &L98-seddnd dod®nd 5 1GeRATSHf [9ah d rREVIRFRA heafer

according to the grgoent Jventih Glo FhlPMIns "ol &1 2551domst

Vi ew
5 - recording head of the prior art, Fig. 1A showing a
| schemaéic bartial front v;ew. Fig. 1B a sectional
viéw pértially cut taken along the'broken line XY in
"Fig 1A, and: Fig. 1C a schematic plan.view of BJ
substrate; | ”
10
Figs. 2A, 2B and 2C ére ‘each presented for
illustration of the constitution of a first
embodiment of liqﬁid récording'head according to the
y present invention, Fig. 2A showing a partial
(:) 15 sectional view corresponding to Fig. 1A, Fig. 2B a
partial sectional view taken along the chéin line AA'
- in Fig:. 2A corresponding'to‘Fig. 1B, and Fig. 2C a

schematic



corresponding to Fig. 1A, Fig. 3B a partial sectional view taken along the

chain |line BB

in Fig. 3A corresponding to Fig. 1B, and Fig. 3C a schematic

10 plan view of BJ substrate corresponding to-Fig. 1C. DESCRI PTION OF THE

PREFERRED EMBODI MENTS Referring now 18 the draw ngs,
recordi ng head of the present
Figs. 2A, 2B and 2C show a preferred enbodi -
recordin d of the e i nvention correspqgnding to . Fig, 1A, 1B and
| copdot iaiy vizy SF BFSund¥erte PagpaspaRdiesta; R4ohale: shown |
ﬁfnt view on the orifice side shown-in Fig.:2A is not

that of Fig. 1A, 'but, as apparently seen fromthe sectional

Fig. 2, the fr
dlfferent fro

the liquid Jet
invention is to be 15 described in detai
ment of the liquid jet

Vi ew passi ng throug?f{% Ijzgwjiapg,tlgmw aFbY%ealB BPQSEﬂEeﬁl g8, Vi ew of

substrat e,

i quid
l'i quid j 6t

no secon tective |ayer 1s provided on t

main part of a substrate 202 for liquid jet recording (Bubble Jet:
her ei naf t er sablerehiiart e Fixp. B3 showing na peatlébrSECqmodawlvméwrglng
provided wth a desired number -of

10

15

20

25

corresponding to Fig. lA, Flg..3B a part1a1 sectlonal
view taken along the chaln line BB' 1n Flg. 3a
correspondlng to Flg. lB, and Fig. 3C a schematic

plan view of BJ substrate correspondlng to Fig. 1C.

DESCRIPTION OF THE.PREFERRED EMBODIMENTS

- Referring now to the:drawings,.the:liquid jet

recording head of the present invention is to be

described in detail.

‘Figs. 2A, 2B and 2C show a preferred embodi-

- ment of the liquid jet recording head of the present

invention corresponding to Fig. 1A, 1B and 1C,
respectively.

In the liquid jet recording head shown in
Fig. 2, the front view on the orifice side_shown-in :
Fig. 2A, is not different from that of Fig. 1A, but,
as apparently seen from the sectional-view-passing
through the liquid pathway, Fig. 2B and the_plan_view
of substrate, no second protective layer is provided

on the orifice side relative to the heat acting

surface, but it is formed only on the common liquid

e orifice side

relative to {f¥h§E¥§thH'6ElEﬁeféﬁﬁktbﬁﬁtién'éffﬁrgééoﬁﬂ|¥m98dihe common
-13- 1 chanber side relative to the heat acting surface.

e BN hasil 2666PdiNg | Reaicadeoyingy t6 eRaspresend at its

The
5

f"‘\
- N/
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el ectro-thermal transducers 201 and a grooved plate 203 having a desired
nunber of grooves provided corresponding to said el ectro-thernal
“transducers. 10-10 The BJ substrate 202 and the grooved plate 203
Aponded to each other at predeternmiyned positions with an adhesive or
ot Ker, neans, whereby a liquid pathway 215 is fornmed by the portion of the
subStrate on which the electro-thermal transducer 201 is 15 provided and
the groove portion of the grooved plate 203, said |iquid pathway 215 havi ng
a heat acfli nGhgewheromsifss nalatine ttoftha heastnstdting osurfdee BJ substrat e
202 has a support 216 con- stituted of silicon, glass, ceramcs, etc., a
| ower 20 |ayer 209 cdh& |1t’tii"e‘di dl‘etSFGZ:Of&-‘dig frend R0 whewn dimupport 216,
a heat - gener g | re3|stance 2 0,. a .common e] ectrode 213 and a

sel ection el € ep &IPS G Af Iﬁtt:ﬁ.uf'lf‘ﬁét% 4R on both sides
irst prot gf:ﬁ%@’refﬁq’%yeerfzé’tﬁef\ﬁrn}e%%&@e R PR bl Yok ﬁégt and 4
generat i ng rﬁ%&%%elp)égb% gé FB.J*)O}?&QV?%AH e e? -ect ro-t her mal

el ectrodes and the portions of 38 rodes 2

transducer 2Qiqeas @1'!%745:9@@@ aifo%ad%acwmx 2 aesiddd dBePys, and the

heat - generati ng section 207 is Constituted of
electro-thermal transducers 201 and a grooved plate

203 having a desired number of grooves provided
corresponding to said electro-thermal transducers.

10 The BJ substrate 202 and the grooved plate 203
are bonded to each other at predetermined positions
with an adhesive or other means, whereby a liquid
pathway 215 is formed by the-portioh of the substrate

on which the electro-thermal transducer 201 is

15 provided and the groove portion of the grooved plate

203, said liquid pathway 215 having a heat acting
portion 206 as a part of its constitution.
The BJ substrate 202 gﬁs a support 216 con-
N\ stituted of siliéon, glass, ceramics, etc., a lower:
20 layer 209 constituted éf-Sioz, etc. provided on said
support 216, a heat-generating resistance layer 210,
a common electrode 213 and a selection electrode 214
provided along the liquid pathway 215 on both sides -
of the upper surface of the heat-generating resistance
25 - layer 210, and a first protective layer 211 which -

covers over the portion of the heat generating

resistance layer 210 which is not covered with



5 | gm nates provided successively fromthe side of the support 216, nanely

a lower layer 209, a heat- generating resistance |ayer 210, and a | ower

| ayer of the first protective |ayer 211 constituted of. an i nqrganic¢
insulating material and an upper layeqy of 10 the first protective |ayer

211 constituted of an inorganic material, the surface of the upper |ayer df§
the first protective layer 211 (heat acting face 208) is contacted directl
with the liquid filling the liquid pathway 215. 15 On the ot her
hand, thd swelfegteaffes ndditer-paroiors cof retlecBtddes 2b8eand Rb4tly with

an upper |ayer conprising the second protective |ayer 212 and the first
protective | ayer 21Thexfileatepithermal otryensdueart 6lchast aode side, said -

upper |ayer- _being 20 also provided in_such ,a format the bottom portion of

the comon MeGh-FenerAfdn IR RN L$RT rasni bF PALN| PaGtd ’B8hway 215. The
I t be forned in thjis r, but it.cap al be f d i

the-order ofthEnPeRb-gEnR g s ehtn ST tnconstsbiled R protective |

I 212 f . | j« |l e . Side. . t] fier formati

of 'the | guer VAT iy Hbd PSR VoY, EbhHHE" ifevor ihe TP TR O

FEor PLOL SRR LY, Beheti LRl: (BLgBL a0allg Hager (el of e
mey generating resistance layer 210, and'a lower layer of
the fifst protective layer le-cdnstitutedvof:an
inorgaﬁid'insulating=material and;an upper ‘layer of -
10 the first protective layer 211 constituted of an
| inorganic material, the surface of.the-upper.layef
of the fiist protective layer'zil.(heat-acting face -
208) is contacted directly with the liquid £filling
thé liquid pathway 215. ' S 7
15  On the other hand, the surface of the selec- .
tion electrode 214 is covered mostly with an upper.
layer comprising the second protective layer 212 and
the first protective layer 211'1aminated'in this
order.from theﬂeiectrode sidé; said upper layer being ' \o/
20 a1s0 provided in such a form at the bottom portion - . |
of the coﬁmon liquid chamber provided upstream of the
liquid pathwéy 215.  The upper layer may not be
forméd in this order, but it can aléo be formed in
the order of the first protective layer 211 and the
% gecond protective layer 212 from the selection

electrode side.. Alternatively, after formation of

the lower layer of the first protective layer 211 and



be formed as the third protective layer at the 5 outernost |ayer. The

| ower |ayer of the first protective layer 211 is constituted of an
tnorgani c insulating material such as an inorganic oxide (e.g. SiQ2) or an
inotganic nitride (e.g. Si3N4), and-Hé upper |ayer constituted of a
maferiial which is 10 tenacious, relatively excellent in mechanical
strength and can be.el osely contacted and adhered with the |ower |ayer of
the_protec?ive | ayer, net al terial sucrrég}'T when t he

f or exanpl.e,
| over |ayel offheh&eQ& eénﬁ’t"i‘ﬂf‘e agsdr 32 f dhifed pfesi frm Thus, by
arrangenment of_ _al r.C t e f. an.._nargqani.c ' td vel
tenacigty and r?gcﬁé‘%yglﬁpegri&#&% ogfuglheas%lg%%e&’d{g %eoér‘?j;/‘*]ée.'glugﬁée"? J;I'}\;ye?/ of the

first protecti I rsq ts %Q$£*E i, H%$a i Welp" 40N ated in
l'iquid di schart\él%nglgﬁggﬁ .tj%ﬁﬁ arly gongnt e Cf??ététg;cv{x?nmg@gﬁ 'ac’é 208, can
sufficiently b aRsaRrdd aHd \thide fidiedtivfe alOpaatdiae a great extent
the life of the electro-thermal transducer 201. The upper |ayer . of the
first protectiowtermoet Abydias altwd ldiers Aayedf e tthevBirsthen forned as.
the third protective |ayer as described above. In the case of the liquid

j et recordi ng predeciVesiayen 217 ds Tonstd tohevb ol titeganiacover ed
-16- only with the protective |layer 211. The material for constituting the
| ower |ayer dinsulating material such as an inorganic oxide (e.g.

Sioz) or an inorganic nitride (e.gqg. Si3N4), and the

upper layer constituted of a material which is

~ 10 tenacidus, relatively excellent in mechanical
strength and can.be closely égntacted and adhgred
with fhe lower layer of the proﬁective layer, for
examplé,.a metél material such as Ta when ﬁhe lowef_
—~ . layer_of the first protective layer is forﬁéd of §i0,.
C .

15 Thus, by arrangeﬁent of a layer constitutéd of an
inorganic ha&ing relativély tenaciﬁy_and‘mechanical
strength such aé a metal for the uppér.laYer of the
fifst proﬁective layer, the shock froﬁ the cavitation

\_ action generétéd ih liquid discharging, particularly

20 at.the heat acting surface 208, can suffiq?ently be

abéorbed.fo givé thé.effect of_eiongating”to a great

extent the life of the elecﬁro-thermal transducer

201. The upper layer of the first protective layer

211 has also the #ame effecf,_even when fofmed as

25 the_third pfétective layer as described above.

- In the case of the'liquid_jet recdrding head

200 shown in Fig. 2, the common electrode is covered



of yhe first protective |ayer 211 may suitably be an inorganic insulating
material excellent in thermal 5 conductivity and heat resistance, for

exanpl e, inorganic oxides such as SiQ2, etc.; transition netal: oxi des such ‘
as; titani um oxi de, vanadi um oxi de, ni.obi um oxi de, nol ybdenum oxi de, _ '
tant al um oxi de, tungsten oxide, chroni®m oxide, zirconium oxide," 10 o
haf ni um oxi de, | ant hanum oxi de, yttri um oxi de, nanganesa\s%ide and the

| i ke; metal oxides such as alun1nun1OX|de cal ci um oxi de, strontium oxide,
bari um oxj de i.d I reof hi gh resistance

nitrides such a? SI q::ﬁc?ffll nl%trlrl%cqg%% %m hitri dg boron nitride,
tantalumnitride, et terhe s . further
thin filmmterials ?&gﬁﬂgs semlcg'%(sfugoors ?%rgﬁous S‘F%I co anor phous
sel eni um et of whiec lFilt@¢te prowecesivel angR v 1 ikapWuLedbhe W@ to have 20
hi gh resi stance during the manufacturing steps such as by the sputtering

met hod, the GﬂBrgahhud;thdatﬂmm'mﬂﬂermah(uxdemlent imetlgamaghase reaction
nethod, the liquid coating nethod and others. As the material .which can,

f orm t he Yuppeondapsivityorndhbepitr resisdeacs vdmyanamnpke £ he third protec-
tive layer, in addition to Ta as_mentioned above, there nmay be enployed the
elenents of un@rgaggg pguges suph.as 8102, etc., tran51tlon

metal oxides such as titanium oxlde, vanadlum oxlde;

nloblum oxlde, molybdenum oxlde, tantalum oxlde,.

tungsten ox1de, chromlum oxide, 21rcon1um oxlde,n. k)
10 hafnlum ox1de, lanthanum oxlde, yttrlum oxlde,

manganese oxlde and the 11ke, metal oxldes such as

_alumxnum oxlde,.calc1um oxlde,'strontlum ox1de, |

barium oxlde, s111con ox1de and complexes thereof-

'hlgh re51stance nltrldes such ‘as 5111con n1tr1de,

O

15 aluminum nltrlde, boron nltrlde, tantalum nltrlde,

'etc. and complexes of these 0x1des and nltrldes,'
further thln fllm materlals such as semlconductorsl
.of amorphous szllcon, amorphous selenlum, ‘etc. which
have low reslstance as bulk but can be made to have
20 hlgh resxstance durlng the manufacturlng steps such
as by the sputterlng method, the CVD method, the -
vapor dep051t10n method, the gas phase reactlon
method the llquld coatlng method and others.
As the materlal whlch can form the upper layer
25 of the flrst protectlve layer and the thlrd protec-:

tlve layer, 1n addltlon to Ta as mentloned above,

there may be employed the elements of the group IIIa



1 of; the periodic table such as Sc,*Y and others, the elenents of the
group IVa such as Ti, Zr, Hf and others, the elenents of group Va such as
Vv, Nb and others, the elements of the group Vla such as Cr, M, 5 Wand

oth rs it he elenents of the group VIdI1Buch as Fe, Co, Ni and others;

al fpoys of t he -above negtals such as Ti-Ni, Ta-w, Ta-M-N, N-C, Fe-Co,

Ti - Fe-Ti, Fe-N ,o F6-Cr, Fe-Ni-C and others; borides of the above netals
such as Ti-B Ta-B, Hi-B, WB and 10 others; carbides of the above metals
such as TilC ofr the \peziopicC tawleC sugh @artr othearRd @thergestld® the above
metals such as Mb-Si, WSi, Ta-Si and others; nitrides of the_above netals
such as Ti-N, SNSMENtEQf 4ive GIRUD; I‘é?noswcﬂfﬁ T’Thezﬁpp’éf ®BJer of 15 the

first protectl | ayer _and the third protective | aye e fornmed by use
of these mated %;%f C63FHI Wﬁﬂ?ﬁuﬂENQQﬁﬂﬁ) ?l%ﬁa%e?ﬁo &Re a8PButtering

hod, th |
and the Eh?r?%”% \?Z“i %s“%iﬁi "y, “‘?a%%éﬁt ot Yl
al ternati vsl yws%rHa eopet}pé)r%g@ﬁg vIPt S®uchOist he third
nt

protective layer, iIn p ace of a S|ng e ayer as oned above, such a

layer may be gbiceed Ny tahd RAHBSE! iAl1d¥8 dfecrd abovermégyps of the
first protectlve Iayer: as the first prot'ective |layer shown in Fig. 2.
-18 - such as Ti-Ni, Ta-w, Ta-Mo-Ni, Ni-Cr, Fe-Co, Ti-W,
Fe-Ti, Fe-Ni, Fe-Cr, Fe-Ni-Cr and others; borides of
the abeve metals such as Ti-B, Ta-B, Hf-B, W-B and
10 others;.eerbides of the above metals such as Ti-C,
z2r-C, V-C, Ta~-C, Mo-C, Ni-C and others; silicides of
the above hetals such as Mo-Si, W-Si, Ta-Si and
others; ﬁitrides of ﬁhe above ﬁetals such as Ti-N, .
~ Nb-N, a-N and others; and so on. The upper layer of
15 the first protectlve layer and the thlrd protective
layer can be formed by use of these materials
according the vapor deposition methed,_the
sputtering method, the CVD method, etc. The upper_
N _ layer of the first protectlve layer and the thlrd
20 protectlve layer can be a single layer as descrlbed
or_alternatlvely some_of these can of course be
combined. Also, fef the third pretéctive ;ayer,-in
place of a single layer as mentioned above, such_a,
layer_ﬁay be combined with the'materia;_for the
25

lower layer of the first protecgive layer(_es the

first protective layer shown in Fig. 2.



Thg second protective layer 212 is constituted of ~an organic insulating
materi al excellent in prevention of liquid penetration and liquid
resistance and it is further desired to have such physical 5 -properties as
(4) good filmformng property, (2) close structure with few pinhol es; (3>T
to be not swollen or dissolved in Thk8ink enpl oyed, (4) good insul ating '\‘)
property when fabricated into filmand (5) high heat resistance. Such
organic materials 10 may include the follow ng resins, for exanple,
siliconegresin,  flu@ni r.esin,. ic polyam >-addition.po rization
type poI&inide, poIyrgﬂ%%éakéhﬁé§é§@$%f319%¥§Fa?g2pg?yﬁ%Pfgnggé c acid
ester, epoxyg %%'!&réq?fi*lali!rfs@fé@iﬁfﬁh&e{-fgi n&?@&gﬁﬂtl?n phenolic resin,
p-vinyl phenol resin,” Zirox resin, ttiazine resin, resin (triazine resin
and bi smal eipHedenaddin idF PRpWIE pecderseion and 2146814 r&khgtahban these,
it is also possible to formthe second protective |ayer 212 by vapor

deposi tion ahda iz0 ipolfugtherefed Ded €6 KlevévabenephyBeegef . Further, the
second protective |ayer 212 can. also be formed by filmformation according
to the pPaspropentims 2 (i) wddd tficlmstorhingr ppapeptgani2) mononer s,

i ncl udi ng, for exanple, thiourea, thioacet- 25 -amde, vinyl ferrocene,

1,3, 5-trickelesgbstraeturenhvirdbdierepinhelesne(3) ekteckenotpyrroline,
napht hal ene, pent anet hyl benzene, nitrotol uene, o '

‘swollen or dissolved in the ink empidyed,'(4)'good

insulating property when fabricated into film and

(5) high heat resistance. “SuCh'drganic'matériéls | 'L;
10 may include the following resins, for example, |

silicohe feSin}Iflﬁbrine réSin,'éromaﬁichbolyaﬁidé;'

additioﬁ:polymeriéafion type pOIYimide, pdiybéﬁzimi-

dazole, metal chelate polymer, titanic acid ester,

Q

epoxy resin,;phthélic'acid fesin,'thétmoéétting '
15 phenolic resin, p-viﬁylﬁhénoi'résin, Ziroi.résin,
triazine resin, BT resin (triazihe resin_ahd |
bismaleimide addition polymerized resin) and others.
Othef_thaﬁ'thesei_it is also possible to form the
second pfbtectiﬁe layer 212'by vapor'deéoéifioh of a
20 polyxylyléne reéin'o: derivatives thereof.

' Further, the second protectiYé layér'212 can
also be'formed'by fi1m formation aéCOrdiﬁg'to.the
plasmé'polymerizaﬁidﬁiWith the use of various orgénic
. monomers, inéluding}'fof éxémple,'thfbﬁreé, thioacet-
25 amide, vinyl férrocehe;“1,3;5-trichiorobénieh§}
chlorobenzene, styrené,'férrocéné; pyrfoline,

naphthalene, pentamethYlbenzene, nitrotoluene,

L]



~

19-:1 acrylonitrile, diphenyl selenide, p-toluidine, p- xylene,

- N, N-di et hyl - p-tol uidine, toluene, aniline, diphenyl nercury,

hexanet hyl benzene, malononitrile, tetracyanoethylene, thiophene,

benzeneselenol 5 tetrafluoroethyl engg et hyl ene, N-nitrosodi phenyl am ne,
tyl ene, 1,2, 4-trichlsorobenzene, propane, etc. However, if it is desired

to epare a hlgh gensity nmulti-orifice type recording head an organic

material different fromthose as nmentioned above 10. which can very easily

be subj ectbd @enyilowticriilieho-digtaphilc seldd it My~ tasiidhle, ke enpl oyed as
the material for form ng the second protective |ayer 212. Exanpl es of such
organic mater|’S’¥I1§n¢ayN:Md;@@ﬁlyﬁdmtnhmchmmdlﬁmgmanQpe (trade
nane: 15 PI'Q produced by Htachi Kasei Co.), a polyinmde resin (trade
name: PYRALI NGipheayde desrrumy Phexamet hyidienzeneno makanetiidng X ade nane:
JSR- CBR, CBR—%D%% p&pduc y Japan ,Synt heti ¢ Rubber Co.), Photonith (trade

name: produce ngrd thiophege, ﬁﬂﬂiﬁﬂﬁﬁ e&ROlpol yi i de resins
e e B e O B R o 1,
o |t A R Pl S
when heat energy is pabwetbed if it is des1red to prepare a high '
density multi-orifice type recording head, an organic
material different from those as méntioned above
10 which can very easily be subjected to minute 1itho-
gfaphic working may desirably be employed as the
material for forming the second protectiVé_layer 212.
Examples of such organic materials may include a
~ polyimidoisoindiloquinazoline,dione (trade name:
PIQ, produced by Hitachi Kasei Co.), a polyimide
resin (trade name: PYRALIN, produced by Du'Pont),
a cyclized polybutadiene (trade name: JSR-~CBR,
CBR-M901, produced by Japan Synthetic Rubber Co.),
N\, - Photonith (trade name: produced by Toray Co.), and
20 other photosensitive polyimide resins as preferable
ones.
The lower layer 209 is proviéed as a layer
for contro;ling the flow of heat generated primarily
from the"heat-generating section 207 toward the side
25 of'the';uppo;t 216.  Choice of the material and

designing of.the layer thickness for the lower

iayer are made so that, when heat energy is permitted



-2G- to act on liquid at the heat acting section 206,

t he heat generated

fromthe heat-generating section 207 may be controlled to flow in greater
anount towards the side of the heat acting section 206, while when'5

cgrrent passage to the el ectro- t her mal 20r ansducer 201 is turned off, t.he

heat remaining in the heat generating section.207 may flow rapidly tomard
the side of the support 216. Exanples of the materials consfituting the
| ower |ayer 209 may ingc| ude [erréhas 10 previously mentioned and i norganic

mat eri al

S&ngﬂlﬂpr&&%ﬁl%x?ﬁe eukaabhsachhngl GRFSELPHe 200aghdei u

alun1nun1OX|de and t he |

| heat -
generati ng rrésq%t%%%r? % f’i‘l’b tf’? Pgaéoéégﬁfggtqgtglatﬁgﬁ%ggﬂogﬁ701?at he

naterlals

f
el oo ) HEL AR Pl Ea 18" £ A8y (ER bFaPLrPARBAAT Rowarhe!
ni ckel - chr oiyiNs fid V&# %'ﬁ&'&é‘”&é{m%oséé{wﬂ“zé%m %BE%CW.FE 0

nmetal s such as hafnium |[|anthanum zir

nrum tanfum tanta

m oxi de,

Mor e
tride,
r 20
tungste

mol ybdenSim dirghidtnpLdeage Ure. 19036l 8t r6L EherAhl O¥$ahBALERE and borides
t her eof as preferable ones. Anong the materials constituting the h

generating ral sismeriey £ 2,10chespest arénian IRGakinbehedfeary be mentioned
~as excell ent one, and above

10

15

20

25

generatlng_sect10nf207_may flow rapidly toward the
siﬁe of the support 216. Examples of the materials
cdnstituting the lower layer 209 may include SiO2 as
previous;y mentioned and - inorganic materials,
typically méta1 oxides such as tanfalum oxide,
magnesium oxide, aluminum oxide and the like.

;.FOr the material constituting the heat-
generating resistance léyer 210, it is possible'to
employ most of the materials which can generate heat
as desired by passage of current.

More specifically, such materials may-.include,
for exampie, tantalum nitride, nickel-chromium,
silver-pa;ladiuﬁ.alléy, silicon semiconductors, or
metals such as hafnium, lanthanum, zirconium, -. |
titanium, fantalum, tungsten, molybdénum, niobium,
chromium, vanadium, etc.,,alloys thefeof and borides
thereof.as preferable ones.

. Among the materials coﬁstituting.the-heaf-
generating resistance layer'210,.especially_a metal
boride may be mentioned as excellent one, and above

all hafn;hm boride has the best characteriétic, and

eat- 25

V_./

n,



al | hafnium bori de has the best characterlstlc and . -21- 1 next to this
conmpound there are zirconi um bori de, Ianthanun1boride, vanadi um bori de and
ni obi um boride with better characteristic in the order nentioned. The
heaf - generating resistance |ayer 210 can'5 be formed by use of the
(?lals as menti oned ;above accordi-nglte the nethod such as el ectron beam
vap deposition or; sputtering. As the material constituting the el ectrodes
213 and 214, nost of the electrode materials conven- 10 tionally enployed
may be useg effectivel For exanple, there may- be enpl oyed netal s such as
A, Ag, Au, PtTe¥h, t%tg 1EW°9§E°Bthhb§§enﬂFerFargonepacbp@dés.are provi ded
at predeternin 0sitio desired,sizes, ,shapes and thicknesses by

vapor 15 deposf?? L) sl %r+$?e V%@a@hémnﬁ?é%ﬁﬁlaEGnﬁﬂPPgan5°Fhée

tit t h h d th d
o eamof 1 nIPES BOLCA Do KRMIRL L1 BHid SRR, oPRRY §8REBRedae ost of
the materials are 20 Tl‘?efﬁé?atV?éﬁ(e?é(@ihéblﬁgslggah?ﬁglﬁia%:hg%g?ﬁgnu) el

substantially free fromthe 1 nffuence on”shape

of the recdrdipg Feafed bynees @ﬂ%ﬁ@ﬁﬁsﬂérﬂ&iénssuﬁéﬁelaﬂgdcélﬂ?%e of .
being applied with mnute precise working easily with it ac
preci si on bei mj:msdiryg até atHe tne BGA f sli¢heds electron beam vapor
dep051tlon or sputterlng. |
As the material constltutlng the electrodes”
\ 213 and 214, most of the electrode materlals conven-

10 tionally employed may be used effectlvely. For
example, there may be employed metals such as Al,d
Ag, Au, ?t; Cu,_etc. By use of these materials,.
electrodes are provided at predetermined positions
i“/ to desired.sizes,_shapes.and thicknesses by vaporp-

15 deposition or the like. . | |
) As the materlal constituting the constltuent
- member for the common llquld chamber prov1ded on the

Slde upstream of the grooved plate 203 and the heat

actlng sectlon 206, most of the materlals are

20 effectlvely avallable, so long as they are free or
substantlally free from the 1nf1uence on shape by the
heat during worklng of the recordlng head or under
enc1ronment during usage and capable of belng

. .applled w1th mlnute prec1se worklng ea51ly with 1ts

95 _

face prec151on belng eas11y attained, and further
can be worked so that.the'liquid may flow smoothly

through the pathways formed by such workings.



can be worked so that the liquid may fl ow snoothly through the pathways
formed by such worki ngs. -22- Typical exanples of such materials may
i nclude ceranics, glass, metal, plastic or silicon wafer as preferable
opes. In particular, glass or silt+cdd wafer is one of preferable, .
materials, since 5 it can easily be worked and has appyopriate heat ijb
resi stance, thermal expansion coefficient and thermal conductivity. In

order to_prevent the ours%fe of the or Lfice 204. fronEcon1ng t her ear ound of
the Iiquld | eaked, iTYRE Pt FEIPRECE ° pﬁ??b oRetREBLEelM®¥urface 10 around

the orifice Zozljh%gat e‘{e’t[%@h%é gqu% gatnenf [ npiggtggsgroglﬁgcggueous liquid.

and oil repéfrﬁ rea taseé of ‘a non-aqueous Tiquid. Figs. 3A

3B and 3C shp, fgése;&ﬂﬁf&ﬂfér&ﬁeéﬂb%gﬁgkt%umﬁ | gaykd bgt recording

head accordlng present 1 nventi correspondlng to Figs. 1A 1B

and 1C respegty el wafed Nes | bl ¢ ] SretE8pTeNEabeada38) shave in Figs.
3A, 3B and 3C, Fig. 3A showing the front view on the orifice side is the

same as §i g.itdlAad@as2y 6 woPRE@N4hY Kesnapppoprhatecheaenal view Fig.
3B passing through. the liquid pathway and the substrat.e plan view Fig. BC

t he second|re§xsﬁanueJenharmalnexpansuodedoeﬁfiheentlandethermade and the
heat - generating section.  That .is‘to say, . the:liquid jet: . .

conductivity. In order to prevent the outsxde of

the orifice 204 from coming therearound of the llquld

leaked, 1t is preferred to apply on the outer surface N

10 around the orlflce 204 water repelllng treatment in
the case of an aqueous llquld and Oll repelllng
treatment in the case of a non-aqueous 11qu1d

Flgs. 3A, 3B and 3c shown a 'second preferred

embodlment of the lquld ]et recordlng head accordlng

¢

I3 to the present 1nventlon correspondlng to Flgs. lA,
lB and 1C respectlvely. - -

In the lquld jet recordlng head 300 shown
in'Figs. SA, 3B and 3C Flg. 3A show1ng the front
view on the or1f1ce 51de is the same as Flg. lA, but, | ;J

20 as apparently seen from the sectlonal view F1g. 3B |
passlng through the 11qu1d pathway and the substrate
plan view Flg. 3C, the second protectlve layer is
not prov1ded on the orlflce surface and the heat-
generatlng sectlon.' That is to say; the llquld ]et

2% recordlng head 300 shown in Flgs. 3A, 3B and 3c has

the same constltutlon as the llquld Jet recordlng head

200-shown in'Fing ZA,léB and 2C ercept'that the



*25 recording head 300 shown in Figs: 3A, 3B and 3C has the same
constitution as the liquid jet recording head 200 shown in Figs. 2A, 2B and
2C except t'hat the -23- 1 protective layer 212 is provided excluding
onIy an.area around the heat- generatlng section 207 (207-1, 207-2, 207-3),

é)the orifice surfacg, as shown in g~ 3c. In the I|qU|d ] et. recordlng
he 300, the 5 . . distance between the orifice surface and the protec- tive
| ayer 212 made of an organic material should preferably be at |east 30 pm

he | h i d bed
dot ai | byt reroreract N MAYEE Az I PLGTiiRa’ Ve e Pty of TRt R Rdi ng
head as Showny g %%%a@%miﬁayss@efz@%ﬁeﬁofcg g4ling septhe

fol |l ow ng procedure er was ¢ oxi

formed into adpus, fadd thd hositlis kiieseadd SaQ%ﬁawmfe{'ﬁf a gubstrate.

On the substrate was forned by sputtering a heat generatli ng re5|stance

| ayer of HfB2 to a t hIgkeles sl 0duidOfe ) r&6bLaTRY RESACSODYELRE deposi tion
of Ti layer of 50 [err] and Al |ayer of 5000 [err] according to el ectron

beam vapd@ depibstancea. betiyenayhefotifiedosat fabeganghthespeptecthe pattern

as shown in Fig. 2C was formed to form
tive layer 212 made of an organic material should

preferably be at 1east 30 um. )
'The liquid jet recording head of thelpresent
U ‘ invention is now deséribed in detail by feferring to
10 ~ Examples. |
Example 1
Thé_liquidujet recording head as shown in.

Figs. 2A, 2B and 2C was prepared according to the

foliowing procedure.

15 An Si wafer was thermally oxidized to-be:
formed into a SiO, film with a thickness of 5 um to
proVide a substrate. On the gubstrate was formed by

7 sputtering a heat generating resistance layer of
U

HfB2 to a thickness of 1500 £, followed successive
20 deposition of Ti layer of 50 A and Al layer of 5000 &
according to electron beam vapor depqsition.?

By way,of'the photoiithographic steps, fhe
pattern as: shown in Fxg. 2C was formed to form
electrodes 213 and 214. The size of the heat acting

25 face was found to be 50 um in width and 150 um in
length, with the resistance being 150 ohm, including

the resistance of the electrodes. ' R



el ectrodes 213 and 214. The size of the- heat acting 25 face was found to
be '30 pmin width and 150 pmin length, with the resistance being . 150 ohm

includi.ng the resistance of the el ectrodes. -24- 1 . Then as the .«

econd protective layer 212, a PIQlayer with a thickness of 2.0 err] m@fj
grepared on the hatched portlon i Nn-F24. -2C according ta the fol 'owi ng 3

"steps. 5 The substrate having the heat-generatinge.resistance Iayer
and the electrodes in desired patterns was washed, dried and coated with 'a

Pl Q sol ution by a spj,nner (spinner rotation conditiQns unger. coating
COﬂdItIOhSZ the flré#h%TEp $06P¢ pRFC2B EE°§8Et1VFh a?@Eb%ﬁ 23t ep 4000 rpm

fnonat?gs) and’\fxégé ﬂ?e% ’?g%ﬁ{‘oggg&é)\?%%& 8t @f ?‘Enag'al?eé [eg]%tdf \?rel y at
[err] for 6Q,Mm ﬂ’fﬁ e??%&rti& h PR 83cl( QEQQ%&ng&oT%@ Gka Co.)

was then 15 e coate ayer 6y a spi nner after drying
subj ect ed tq@(mgf g)y pse of a mask-aligner, followed by devel opnent
processing to obtain a desired Pl Q | ayer pattern. Subsequent |y, etching of
the Pl Q Payer was periersalstiibe anacinfathel heakl-gen@ratinhgom tenper at ure.

After washing wth water and drying, the photoresist was peeled off with a
peel i ng |i quresistarhdr ldyet cawdl bhebakquradeﬁenn]désnréﬁ
patterns was washed, dried and coated with a PIQ -
solution by a spinner (spinner rotation conditions
under coating conditions: the first step 500-r§m):'”; '_ ;.)
10 10 sec., the second step 4000 rpm, 40 sec.). Next,
the coated product was left to stand at 80 °C for
10 minutes and, after the solvent was evaporated off;
baked tentatively at 200 °C for 60 minutes. A photo-
resist OMR-83 (produced by Tokyo Oka Co.) was then (W
15 applied on thé coated layer by a spinner 'and after | |
drying subjected to exposure by use of a mask aligner,
followed by development processing to obtain a-
desired'PIQ layer pattern. Subsequently, etching of

the PIQ layer was performed with an etchant for PIQ

20 at_room-temperature.--After washing-wiﬁh_water and
.drying, the photoresist was peeled off with a peeling
liquid for OMR, followed by baking at 350 °C' for 60
minutes to_cémplete:the steps for forming the PIQ
layer pattern. | |
25

- The PIQ layer -had a thickness of 2.0 um-at the
portion_&here-there is no heat-generating resistance

layer and electrode on the substrate, and a thickness



ﬁinqtes to conplete the steps for formng the PIQ | ayer pattern. 25

The PIQ | ayer had a thickness of 2.0 pmat the portion where there is no

heat - generating-resistance | ayer and el ectrode on the substrate, and a

thlckness 25 1 of 1.8 pmon the heat-generating resistance |ayer and the
Chrode surfaces. Thi,s exhibits goo®P step coverage characteristic.

Sub quent to formation of the PIQ layer 5 pattern, a [err] sputter |ayer

was deposited by high rate sputtering to 2.2 pn1as the | ower |ayer of the

first profec I owed further b LLO of _a Ta | ayer
0.5 pmpt h?ck %y sp%t eri nglzjt o% Cnléaa‘53{7sgefrher‘"‘ ppréq %/%@‘e&% ?hjé]aifelf'st pr ot gctlve
10 layer 2133nd°~5u{é‘9eil=§‘é<é eepsuxﬂf‘aéé’{ B\lrﬁf@sé ﬁlté §68&V§€'e19' ass plate

~was adhered as de3|gned T is, sim as s t here

adhered a gr Qee- e ha¥ a8 te X IOV e S|ze mndth 50 pn1x 15 " depth 50
[err] x length 2 for formng an ink inlet pathway and a heat acting

portion on the BJ sulibsdguenteto afoedtigh|of tiod tROE DiydP [err] and 30
V was applled at 800 Hz on the electro-thernmal trans- ducer of the

recordi ng heazatt&m,prae@axoa‘;i sputtdx duayer Wasvatepbsited deyl kigh espondi ng
to the signal s Py rtaring to 3.2 wik as the 1owir ‘Layer ot 'ine
first protective layer 211, followed further by
laminatiqn of a Ta layer 0.5 um thick by spdttering
‘0of Ta as the upper layer of the fifst-proﬁective
10 jayer 211.
| As the next step, on the BJ substrate, a
~grooved glass plate was adhered as designed. That
is, similarly as shown in Fig. 2B, there'  adhered
. a grooved glass plate (groove size: width 50 um x
15 depth 50 um x length 2 mm) for forming an ink inlet
pathway and a he;t acting portion on the BJ substrate.

When a rectangular voltage of 10 uS and 30 V
was applied at 800 Hz on the electro-thermal trans-
ducer.of the recording head thus prepared, the liquid
20 ‘was discharged corresponding'to'the signals applied
to form flying liquid droplets stably.

Liquid jet recording heads with nozzle
‘densities of 6/mm, 8/mm apd.12/mm were prepared
according to the constitution as described in this
25 Example and the constitution as shown in Fig. 1,

respectively. The discharging test for flying liquids

droplets continuously was conducted for each head and



Liquid jet recording heads with nozzle densities of 6/mm 8/ mmand 12/ mm
‘were prepared according to the constitution as described in this 25 Exanpl e
and the constitution as shown in Fig. 1, respectively. The discharging test
for flying liquids droplets continuoygl y was conducted for each head and
-26- conparison was nmade with respect to the percentage, of failures at Q_;
[err] pulse to obtain the results as shown in Table 1 (each, test being

conducted for 1000 sanples). 5 Tabl e 1 Nozzle
density: 1 6¢qmpar8$qn1waslﬁada1Gmﬂhtréubecn Eblaheabbrcentage
0.1% 0.2% 7. 2% Exanpl e - 0.08% 0.1% 0. 4%)10

As apparentI9fsé%h1¢¥%ﬁ1QheleespulselnOTabtelm theerksad tef.ashe present

i nvention i-s hardly |ncreased in gﬁrcentage of failure at [err] as conpared
with the pri%ShowRtinyEapl tasthbeingzrondgctedngpry may be

I ncreased, t£€€ |nd|c tlgg excellent durability and reliability. Al so, the
liquid jet ? FHPHES of thi's Exanpl e coul d i ntain-stably the good

l'i qui d- dgopl et - forn1ng character*séic ft t he |n|t|al stage for a

_ Nozzle density: G/mm . 8/mm:_ 12/mm

'Constitution,.

Prior art .~ . - 0.1%  0.2% 7.2% .
Example D © 0.08% 0.1% . 0.4% 9

10
As_appa#entLy:seen from :he,resu;ts in Table

1, the head of the present invention is hardly

increased_iﬁ percentage of failure at 1b85as compared

with_the prio; art example, even when the nozzle A
15 density may be increased, thus indicating excellent

durability.and_reliability.:

_ Also, the;iiquid jet recording head of this
Example could.mgin;ain.stably the good liquided:oplet-

~

| quming characteristic at the initial stage for a - - -
20 long term. Eutther, it was_high_in reliability in '
the manufacturihg working, and the production yield
when making_a mu1ti-orifice.was also high..
Example 2
_The liquid jet recording head as shown in
25 Fig. 3a, 3B and _3C.was prepared according to the.
following procedure. |

An Si wafgr._ was. thermally _oxidize___d_ to be



*20 Jong term Further,. it was high in reliability in the manufacturing
wor ki ng, and the production'yield when making a nulti-orifice was al so
hlgh Exanpl e 2. The liquid jet recording head as shown in 25 Fig. 3A 3B
and 30was prepared according to the fﬁllomnng procedure.. An Si wafer was

ryal |y oxidized to pe -27- Tméd into a [err] filmwith a
th ness of 5 um{o provide a substrate. On the substrate was forned by
sputtering a heat generating.resistance layer of [err] to a thickness of

1900 A 1ol ovednda Suecessiis enas Lieh 4 i dols o B and A Tayer

of 5000 A according io el ectro® beam vapor depositlion. way of the

phot ol i t hogr apbi provaRs, at BabRirhee! a@nstﬁwnshﬁé@ﬁitéNQAMas formed to form
10 electrodes 213 'and 214. The size of the heat acting face was found to

be 30 [err] i @ovndahbgndphtlelanyl ai heatngeheryitihgt ke sietiagicece being 150
ohm including the resistance of the electrodes. Ngxt, as the second

. protective | ajayezldf HEB, &oPhQthdgknesist bfa 150i0c Bnefoldowed um was
prepared aon the hatched pgrtlon in Fig. 3C according t0 the follow ng
steps. Thé susseeaseinaydrgoslisinbapfg@ielayengof 50 A and Al

layer.of.SOOO_A accordlng.to electron beam wvapor
deposition.

By way of the photolithographic steps, the
pattern as shown in Fig. 3C was formed to form

10 electrodes 213 and 214. The size of the heat acting
face was found to be ‘30 um in width and 150 um in
length, with the resistance being 150 ohm,-including.
the resistance of the electrodes. |

- Next, as the second protective layer 212,

15 a PIQ layer with a thickness of 2.0 um was preparéd
on the hatched portion in Fig. 3C according to the
féllowing_steps.

The substrate having the heat-generating

— resistance.layer‘and the electrodes in desired

20 patterns ﬁas washed, dried and coated with a PIQ
solutidn by a spinner (spinner rotation conditions
under coating conditions: the first step 500 rpm,

10 sec., the second step 4000.rpm, 40 sec.). Next,

the coated product was left to stand at 80 °C for 10

2 minutes and, after the solvent was evaporated off,

baked tentatively at 220 °C for 60 minutes. A

photoresist OMR-83 (produced by Tokyo Oka Co.) was



resi stance | ayer and the electrodes in desired 20 patterns was washed,
dried and coated with a PIQ solution by a spinner (spinner rotatiaon

condi tions under coating conditions: the first step 500 rpm. 20 sec., the
second step 4000 rpm 40 sec.). Next, the coated product was left to stand
at [err] for 10 25 ninutes and, afte 8the sol vent was evaporated off, bakgg
tentatively at [err] for 60 mnutes. A photoresist OVR-83 (produced by
Tokyo Cka Co.) was -28- then. applied on'the coated | ayer by a spinner

by dovel spmiiet R, S5 (ISR el B, RelBReptpbEn - T O

by devel opnen SS1 ng rn.

Subsequent | a ¢4y %’@9 ﬁ/ﬁi&& %&a% o%‘ﬁfe&eﬁ ..O{"n daw Lhmgaxet chant  for

PIQ at room tenpe er washin wat el a ryrng, the

phot or esi st a‘ﬁ%ﬂ&%‘-'%ﬁéwé’& 1y adeeldpaeht IptdcbasiflyReof ol | owed by
baki ng at 350 for 60 mnutes to conplete the steps for 10 formng the

Pl Q | ayer pabtwin alliedired Ry hager patekrrss shbdeQuently,at the .
portion where there is no heat-generating resist- ance |ayer and el ectrode
on the sbstetahdngmf theiRlQcayeaf Was$ perfoérmedtwbthéan- generati ng
resi stance 15 layer and the el ectrode surfaces.. This exhibits good step
cover age ch&tebast fiox PIQideqiaon tepperaturen ohftar waghiager
with water and drying, the photoresist was*peéled'
off with a peeiing-liquid for OMR, fOIIOwed°By baking
at 350 °C for 60 minutes to complete the ‘steps for | W,
10 forming the PIQ layer pattern. | '
The PIQ'layerihad-afthickneSS”bsz;O um at
the portion where there is no heat—generatin§ resist-
ance layer and electfode on the substrate, and a |
thickness of 1.8 um on the heat-generating resistance <
15 layer and the electrode surfaces. This exhibits good
- step coverage characteristic. |
Subsequent to formation of the PIQ layer
pattern, a Sio2 sputter layer was deposited“ﬁy high

- K.)

rate sputtering to 2.2 um as the lower layer of the
20 first protective layer 211, followed'fﬁrther'by
lamination of a Ta layer 0.5 um thick by sputtering
of Ta as the upper layer of the first protective
layer 211. |

As the next step, on the BJ substrate, a

25 grooved glass plate was adhered as designed. - ?hat
is, similarly as shown in Fig.'3B, there is adhered

a grooved glass plate (groove size: width 50 um x



pattern, a [err] sputter | ayer was deposited by high rate sputtering to 2.2
[err] as the lower |layer of the 20 first protective layer 211, followed
further by [ami nation of a Ta layer 0.5 pmthick by sputtering of Ta as the
upper layer of the first protective-lmyer 211. As the next step,: on the BJ
_suﬁi}rate, a 25 grooved gl ass plate was adhered as- designed.' That is,
sinmfarly as shown,in Fig.3B, there is adhered a grooved gl ass plate
(groove size: width 50 [err] x ~ 29 1 depth 50 [err] x length 2mm) for
form ng ah i depthl &0 pat hnehersgh 2niwatfartfonming tamningn imkeB) substrate.
When a rectangul ar voltage of 10 [err] and 30 V was applied at 800 Hz on
the el ectro- PRdhvay @sh heat @gtigig (R ¥ ren nghe sHR&EtT R EDared, the

[ qui d droplets ot SoMeTIG AR AT eer Aol 1 2 SERml ¢ as
desor ! bed aboks SR AU HOh AT e R dors Lhauhgy a0 ng,
07l 308 11 i, e GG LK e o] O 1 84 o O vhen
was discharged corresponding to the signals applied
to form'flying liquid.droplets stably.
The liquid-jet recording head of this

_Example as described above could maintain stably the

~ 19 . good liquid-droplet-forming characteristic at the
initial stage for a long term. Further, it was high
in reliability in the.manufacturing working,_and the
production yield when making a multi-orifice was also
N - high.
NST
o -

20

25



25 = 30 - CLAIMS. 1. A liquid jet recording head, conpri sing
an el ectro-thermal transducer having a heat-g€nerating 5 resi stance

| ayer provided on a substrate, a pair of electrodes connect ed

jlectrically to- said heat- generating resistance |ayer and di sposed w Lh

gap so as to define between thema heat-g T e T T a'liquid
di scharging section associated W th sanﬂmﬂnmﬂnmummtcer havi ng a‘ﬁ/
orifice for formng flying |iquid dropPers; and a Il g#ti d®pat hway connecting
said orifice todagghggid supply chanmber and having a heat acting portion
where the trans upplies heat to the liquid for form ng the droplets,
wherein a protective 15 - layer of organic -material is provided over at
| east part. of the substrate, overlying at |east a part of the el ectrode
area beneath saig, | gNi diigaidvayet PHEofdchydi RBadl | cadpriBANY N & €2
| medi atel y adj acent to the orifice surface and an area i nmedi atel'y aligned

20 with sai cehecstroethennahg teahsducer hating 2a Relatsgetheraiting
recordi ng head according to cllaim1 wherein said grotective | ayer extends
only in the resistance layer provided on a substrate, a pair of

' electrodes connected electrically to said heat-
generafing rgsistahce'layer arid disposed with a gap so

as to define between them a"heatégéne:ating section; a

liquid discharging section associated with said K.)

10 transducer having an orifice for forming flying-liquid
droplets; and a 1i§uid pathway connecting said orificé

"to a 1ligquid supply chamber and having a heat acting
portion where the transducer supplies heat to the
liquid for forming the droplets, wherein a protective

15 layer of organic material is provided over at least
part of the éubstrate,'overlying at least a part of

the electrode area beneath said liquid pathway, .but
excluding at least a mérgin area immediately adjacent

to the orifice surface and an area immediately aligned {\)

20 with said heat generating section.



area to the side of said heat gener atii ng section on which said liquid
supply chanber is located. 5°3. A liquid jet recordi nghead according to-

¢llaim 1 whérein -said protective layer su S sai d heat generating

segtion.. 10 4. Aliquid jet recording h mmm“mo any
precedi ng clai'mincluding a plurality of orifij ““%ﬂ“ J et
recofdi ng head accqrding to any preceding claimainrcluditg ® ﬁlurallpy of
heat acting 15 portions. - 32_433. - Aliquid jet recording
head according to claim 5 wherein sai 'heat_ acting portions are
separated by partp{i of ¥ahuid fet recordinyg H¥ad !a?corr%?fgd'w death 1
according to 5 any precedi ng claimwherein-said heat dcting portion is
formed by joi ni ngwberdinubsaidt epiratieegiva d lalyert r exitesidmlonlanstiugy on
the surface thereof and a grooved plate having a forned groove. 8. _ A
liquid jet recor dﬂﬁgahsadtgeceﬁéisngft gaid he lgepeas@é:dmg aeea(;mmﬁm:j n
said organic materjal,is a_resin,,9. Aliquid jet recordin ea
accordigg to any Bbgsgdinaaé ai nAABAS n §§F@13ioF®€FFVE'I§f%r¥Q? &34 m

formed by gl asma pol yneri zation of an organic 15 nonomner .

3. A liquid jet recordingihead according to claim 1
wherein - said " protective layer - suerUnds-said heat

generating section.

10 4. A liquid jet recording head according to any
‘preceding - claim including a plurality of orifices.

5. A liquid jet recording head according to any

iy preceding claim including a plurality of heat acting

15 - portions.



10. Aliquid jet recordi ng head accordlng to any preceding claim

wherei n saldﬂmjﬁﬁﬁe—ﬂa%eLLaL_Ls.pon|n1d0|50|hdolqu|nazoI|nedlone 11.

Aliquid jet head accordlng to 20 any of claims,1-to 7 wherein
gaid organic wm mde resin. - 33 -12. Aliquid jet,
recordi ng hea y of clainms 1.to 9 whereiyn said organic R
material is a cycllzed polybutadlene 13. . A liquid jet recording héﬁﬂ’
according to 5 any of claims 1 to 9 whéRein said organic material is a
phot osensitive pglyinde rgs e WA LLgui d recor ead
according to anygprecedlngﬁcpgﬁ% Erf?ﬁ?ﬁ%ﬂ% ﬁﬂ BEFOr: %F§%bﬁﬁbided

“between sai d subgisghe %nq,ﬁ@égiﬁ]eagai]@ &q{lera%e B&n %z*;ttiad}‘ e gyer

A liquid jet recording head accordi ng. to-any prece arm

anot her protect|gepéﬁaeédcayspapugegogfwalqgterlaI dlfferent fron1the
material of said protective Tayer is provided 15 further on said heat
generating resistance | ayer of said heat generating.portion. 16. A
liquid jet recording head substantially as described herein with reference
to Figures 2A, 2By, 2C or t& Eiguddsm BRorddimg héadaaeespaiyigndo’0

draw ngs. _
any preceding claim wherein said heat acting portion
~is formed by Jjoining said substrate: having said

electro-thermal transdueen_dn the surface. thereof

.) | aﬁd a grooved plate having a formed groove. . K,j_
8. . A liquid jet recording head according to
10 any preceding claim wherein Said organic material is
a resin. | |
9. A liquid jet recording head”aécoﬁding to.

any preceding claim wherein said protective layer is
a film formed by plasma polymerization of.én organic
) 15 monomer. ..\ | 9
10. A liquid jet recording head accdrding to
any preceding claim wherein said organiec material is

polyimidoisoindoloquinazolinedione.

1. A liquid jet recording head according to
20 any of claims 1 to 7 wherein éaid organic materialll

is polyimide resin.
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12. - A liquid Jjet recording head according to

'any of claims 1 to 9 wherein said organid material

is a cyclized polybutadiene.

13. A liquid jet recording head according to
any of claims 1 to 9 wherein said organic material

is a photosensitive polyimide resin.

14, A liquid jet recording head according to
any preceding claim wherein an underlying layer is
provided between said substrate and said heat

generating resistance layer.

15. A liquid jJet recording head according to

‘any preceding c¢laim wherein another photecti#e

layer constituted of a material different from the
material of said 'prote;tive layer 1is provided
further on said heat generating resistance layer of

said heat generating portion.

16. - A liquid jet recording head substantially
as described herein with reference to Figures 2A,
2B, 2C or to Figures 3A, 3B, 3C of the accompanying

drawings.




