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-1 -VDESCRIPTICN LI QUI D DI SCHARGE DEVI CE AND PROCESS

FOR PRODUCI NG THE SAME Technical Field 5 The present
invention relates to a liquid discharge head used as
a print head or the Iike for an inkjet printer and
relates to a process for producing the liquid

di scharge head. Specifically, the present invention
relates to an inexpensive |iquid discharge head
havi ng satisfactory yield_1Q produced w thout form ng
a through hole in a sem conductor sSubstrate and
relates to a process for producing the |iquid

di scharge head. Backgr d At Fig. 10 is a
cross-secti onal ViGMIO&) FHETHRN print 15 head as an

eX ﬁPbeDfécﬂh%?EJ lgui S Cl ead. |n_Fig. 10,
thg print hea |2@%ﬁggshg%d#%ﬁﬂgggjmﬂ%%%QPUglﬁﬁgT%F SAME
chip 1 bonded on the ink feed nmenber 2. The chip 1

i ncludes heater elenents 3 di sposed on a

Tedmiceid@dtas substrate la; and a coating |ayer 4
di sposed so as to position nozzles 4a 20 above the
r espbet PyesdwatiorvesiténentsldteAntd neli Miglual dichaapgs
4b extends fromregi ons above the heater elenments 3
heagl ¥sgdr ppherpriviyitmacc emmthechi kagfod tan tik jeegpenster
the _heater elenents 3. Furthernore, the

an§2%¥iaﬁaﬁcf%ra Biftiater| BrpAerbest ke thirmigh diekbarge
he%%élﬁggég%%fgéfEJFHEh%aggésggg i£¢é£§¥gkr¥g?g%;szto an
inexpensive liquid discharge head having satisfactory yield
produced without forming a through hole in a semiconductor
substrate and relates to a process for producing the liquid
discharge head.
Background Art

Fig. 10 is a cross-sectional view of a thérmal print
head as an example of a.known liquid discharge head. In Fig.
10, the print head includes an ink feed member 2 and a chip
1 bonded on the ink feed member 2. The chip 1 includes
heater elements 3 disposed on a semiconductor substrate la;
and a coating layer 4 disposed so as to position nozzles 4a
above the respective_heater elements 3. An individual
channel 4b extends from regions above the heater elements 3
to a periphery region communicating with the regions above
the heater elements 3. Furthermore, the semiconductor

substrate la includes a through hole 1b.

On the other hand, the ink feed member 2 includes an
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- 2 ink feed opening 2a and a common channel 2b

t hrough the base of the ink feed nenber 2, the conmon
channel 2b conmunicating with the ink feed opening
2a. In the print heat, ink is fed froman external ink
tank 5 (not shown) or the like into the common
channel 2b through the ink feed opening 2a. The ink
enters the individual channel 4b through the through
hole I b. As a result, the _rgegi ons above the heater
elements 3 are filled wth the ink. Rapid heating of
the heater elenents 3 in this state 10 generates

-hub Qn t.he heater, elements 3. A change in
10PNy JEnetener dinom Giernd Banheuoh the base

i - let of ink ab t he. heat
g egdangesdie e%hg?hf' Pl AQUoR, ChanaS; Rhar ged | nk

el ements 3 throu e" hozz

coprehasm A neeetdl pe Mgk uf%ecprog%%g_glgi gg to forma

pi xel . 15 The print head is pr "descri bed
bel aw. thEi psint tikeatheatgr 1@l @EBNES,R A eeit%ff?%q B¥%k tank
sem conduct or production techniques or the Iike on a
(meibsthoate psehheohtketiontes uhet catRohadh&WPDSAS @frough
for exanple, silicon. A pattern conposed of a soluble
theadink fegdecgeninghdn osdins tinkeenesia shue hi raki v dual
is formed by photolithographic techni ques

C*gar?‘?{  TReBberiar Sttt TPuss hpdentl. sakd i insisallt, ayse
40 BBL DS R e 1L e (905,
appkéﬁfﬁiﬁgéfyﬂ%ho%stﬁgiHeggg%ié¥gments 3 in this state

generates bubbles on the heater elements 3. A change in
pressure during the generation of the bubbles discharges the
droplet of ink above the heater elements 3 through the
nozzles 4a. The discharged ink reaches a recording medium
or the like to form a pixel.

The print head is produced as_described below.

First, the heater elements 3 are fofmed by
semiconductor production techniques or the like on a
substrate (semiconductor substrate la) composed of, for
example, silicon. A pattern composed of a soluble resin,

e.g. a photosensitive resin such as a photoresist is formed

by photolithographic techniques on the heater elements 3 to

~form a sacrificial layer (not shown}). The coating layer

(resin layer) 4 to be a structure is formed on the
sacrificial layer by application such as spin coating.

The nozzles 4a are formed by dry etching in the coating
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25 The nozzles 4a are forned by dry etching in the
coating 3 |layer 4. \Wen the coating |layer 4 is
conposed of a photosensitive resin, the nozzles 4a
are formed by a photolithographic technique. The

t hrough hole I'b serving as the ink feed opening 2ais
formed by wet etching fromthe 5 back side of the

sem conductor substrate la as described in, for
exanpl e, Japanese Pat ent No., 3343875. A di ssol vi ng
liquid for the sacrificial layer is poured through the

through hole I b. Wien the sacrificial layer is

conposed of a photosensitive resin, a devel oper or
l?HgPI ’i?ke ”ﬁ?“p&@ree&ofél?ﬁr%@gﬁﬁf tdhd st kesghRedob® 4 b.

i o g rificial layer is dissolved (el uted)
ptggéééegﬁﬁﬁggc%%%le %h% Poié ifedengiBeformed Byrposed
Eétéﬂiﬂﬂd@%&bh'ét ' te aresin.and is
Pt or med by nacﬁin?%gh§§%%§'cﬁﬁg %Bfgug né%ﬁet tHE e as
theerthyrerear cBenINgr £0Yi s ar Pl b lRePead ofpl et.ed.
In the knomngtechgique%sthe fﬁkgagﬁeﬁoggc*§n§s (%}§%§
bagk tfiglesei thadsehdeosdbsddratsapkarhtOm 4 hes back.iSide in,
of the sem conductor substrate |a. The dissolving
foy qxicapier dapaneserbdtaitaliol.apes3sss pour edi ddy1aual
l.the through hole | b to 20 dissolve the sacrificial
YEYEr fornehet it i@t dgveheistbwwomeh tHotaidh tihe t he
tﬁygﬁg¥@d#ct r substrate la is usuall perforned by
it fer &Nt sot r opfte et e @R hgl otairlaya Hisngonposed of

a %@%@bgéﬁéf¥kég éggfh, a developer or the like is poured
through the through hole 1b. Thereby, the sacrificial layer
is dissolved (eluted) to form the chip 1, |

The ink feed member 2 is composed of aluminum,

. stainless steel, or a resin and is formed by machining. The

chip 1 is bonded to the ink feed member 2. Thereby, a print

head is completed.
In the known technique, the through hole 1b is formed

in the semiconductor substrate 1a from the back side of the

semiconductor substrate la. The dissolving liquid for the

sacrificial layer is poured through the through hole 1b to
dissolve the sacrificial layer. The step of forming the

through hole 1b in the semiconductor substrate la is usually

. performed by either anisotropic wet etching or dry etching,

or a combination of both.

However, anisotropy etching has disadvantages as

described below.
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However, ani sotropy etching has di sadvantages as 25
described below. 4 First, the etch rate is very | ow
(about 0.5 to about 1.0 mMmn). For exanple, the tine
-required for formng the through hole Ib in the

sem conductor substrate la having a thickness of
about 600 pmis at |east about 10 hours. Thus, 5 it

di sadvant ageously takes a very |long production tine.

Secondly, a nenber functionipg as an etching nmask
needs to be forned in a region other than the through

hole Ib before formng the through hole Ib, thus
di sadvant ageously conpljcating the process. 10 _
Thi ?Egﬁﬁr{q %%Fhﬁt@és?éa%e]rse V&t Yallomi iehepadd di tichebouke
11 8 ed a surface of the sem conductor .
sub@%égﬁé‘la?%rmﬁéﬁm% Cet'dHi g SolteaidRer ebeheto g the
tBHEERE 8o 1t Ak UM py ad i i sadvant ageously .
etched. Thus, it I's 2%%@%%%%@?%£9r ﬁPg§Eﬁgt?fﬂ9€QQﬂﬁq@©a
tisDtkitd N Jtr aBbueaghh ngy the sunf.ace: ? f:“' gt vel
it i's necessary to fg?%1a rotg%%$v8% i ni@&“n5§'no#hus'
y p
it olicwebmnaapeobk ey evess wher Ahe o8 CB&S@hé%ﬁdH'ﬁ?%e.
reaches the surface. On the other hand, dry etching
al s§eRaBdly s aalventegesunasideses i HechbeloWi ndOnbkkSheeds
tthe etch rate is disadvantageously lower than that in
%ies dPrBFCc Bt * Wi orSeddidl Lhaantke chimggmsiolies 1b
b %isad%antageowfly requi red
elore rormimng the "through hole 1b, thus disadvantageously
complicating the process.

Thirdly, in the case where an aluminum pad or the like
is disposed on a surface of the semiconductor substrate la,
when an etching solution reaches the surface, the aluminum
prad is disadvantageously etched. Thus, it is necessary to-
prevent the etching solution from reaching the surface.
Alternatively, it is necessary to form a protective film so
as not to cause a problem even when the etching solution
reaches the surface.

On the other hand, dry etching also has disadvantages
as described below. |

First, the etch rate is disadvantageously lower than

that in anisotropic etching.

Secondly, an etching mask is disadvantagecusly required

in the same way as the second problem in anisotropic etching.

As described above, the use of etching techniques

complicates the production process and prolongs the
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in the sane way as the second problemin anisotropic
etching. As described above, the use of etching :
techni ques 25 conplicates the production process and
prolongs the - 5 production time. Thus, the print
head has poor yield, resulting in high costs.

Di scl osure of Invention Accordingly, it is an object

of the present invention 5 to provide a sinple process
for producing a liquid discharge head in satisfactory
yield at |low costs, the process not including a
(etching) step of formng a through hole in a

§gghcgnductor subgtrate. The present invention
PEVEFCOhES T -pr dBHEnsths Pekis herdl hes pobvi ngelde

pLabl ; cribed below. According to a first
raspec%&%fgfﬁg%%rggg ?-invention, a i quid discharge
a

pheatbéned udesnacgepigonductor chip that has
sem conductor substrate; a plurality of heating

el emerbsdigdgsposad Qn i-cqrd S trate, .the
heating 15 glgﬁents bé%ﬂSkégggnggdygéq%xﬁ#gébﬁpgﬁPtéon

tegatdigd ayeimpbe SiROsees DM@ rSeteRMCE Qfuid disch rge
substrate, the coating |ayer having nozzles, each o?

heatk o setésiaetony aricnhedt dboveoats fOoreSPARAESJ noRe

. of the heating el enents; and individual channels

Thi-35098d2née $hetedmiododduniog substauafe haid i20a

coating |layer, each of the individual channels
S%ﬂ%%ﬁ&%?gé??nﬁu 7 %he outside and a regi on above the

The present invention overcomes the problems by means
for solving the problems as described below.

According to a first aspect of the present invention, a
liquid discharge head includes a semiconductor chip that has
a semiconductor substrate; a plurality of heating elements
disposed on the semiconductor substrate, the heating
elements being arranged in a direction; a coating layer
disposed on the semiconductor substrate, the coating layer
having nozzles, each of the nozzles being arranged abéve a
corresponding one of the heating elements; and individual
channels disposed betweén the semiconductor substrate and
the coating layer, each of the individual channels
communicating with the outside and a region above the
corresponding one of the heating elements, wherein the
semiconductor chip does not have a through hole
communicating with each individual channel; a liquid feed

member having a common channel through a base, the liquid
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correspondi ng one of the heating el enents, wherein the
sem conduct or chip does not have a through hole

comuni cating with each individual channel; a liquid
feed 25 nmenber having a common channel through a
base, the liquid 6 feed nenber being bonded to the
sem conductor chip in such a manner that the common
channel comuni cates with the individual channels of
t he sem conductor chip; and a seal nenber disposed on
the coating | ayer of the sem conductor 5 chip and the-
liquid feed nenber so as to seal the opening of the

fcogm)n channel . |n the first aspect of the present

FRefitIoTE 19109 Serredntactir ssbstonsietdoeshipt ithamech a
0 | e. The seal nber seals the gap between

m?ﬁég%f%%?ﬁq?%b&OﬁgﬁBthﬁﬁﬁgﬁdxpﬁ@nééﬁFéénUthth%hip

s MBen; & serductor, chip is bonded to the |iquid

lfeedIQEﬁ%Z?%hﬁgég,8%h%hée%%mﬁﬁﬁﬁgFggéaFélPhean%ﬁ%ﬁQﬁ}

nehhd helicpymea shappgl -o J{‘ﬁ{ge tlﬁa/e?:h & £C QHgDQerglh an ncgultcdzro r

defined by the liquid feed enber, the Sen condu

clohp mnd ane Lheuseates®maibd:s SO0uBRls 18 ACHN HNG i of
a second aspect of the present invention, a process

thercqmmeguchagnatl i qui d di scharge head includes a
first step of formng a plurality of heating el enents

on A" 5B Ebrduasmeciubsét theepredmntheatvang iehemehts
in a direction; a second step of

s be%p%_ar angeq? _ ( _ _
Form ﬁﬁcg°§ai? FHAtE dogpenofohaie ot ridjt@rh holledi nGhe
seANe3_nBA, L an s?agﬂen%a%l %@‘%Q%%h %qu liquid feed member and
the semiconductor chip when the semiconductor chip is bonded
to the liquid feed member, i.e., the seal member seals the
opening of the common channel. Thereby, the common channel
defined by the liguid feed member, the semiconductor chip,
and the seal member isg formed..

According to a second aspect of the present invention,
a process for producing a liquid discharge head includes a
first step of forming a plurality of heating elements on a
.semiconductor substrate, the heating elements being arranged
in a direction; a second step of forming a sacrificial layer
on a region including areas on the heating elements, the
sacrificial layer being soluble in a dissolving liquid; a
third step of forming a coating layer on the sacrificial
layer; a fourth step of forming nozzles in regions of the
coating layer after or simultaneously with the third step,

each of the regions being located above the corresponding
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sacrificial
liquid; a
t he sacrificial

| ayer;

| ayer being soluble in a dissolving
third step of form ng a coating |ayer on

a fourth step of formng

nozzles in regions of the

coating |layer after or

sibResacTild s gl aYeny dhepel g, the proce

si mul taneously with the third step, 25 each of the
regi ons being | ocated above the corresponding 7
heati ng el enent, and each of the nozzl es passing
t hrough the coating |ayer; @_jifth step of cutting
t he sem conductor substrate along the stacking
direction of the sacrificial |ayer and the coating
hIager to. form sem conductor chips each 5 exposing the
gaLH1Y i et erentay éndagacheo £ o e smardiary pest ivgdi hrangh &he
' step of i rsing the_ sem conductor chips forned
c?%ﬂﬁ% #?f‘?rw & Eé‘%it Fﬁ%P R BIEITY Ithgusemi ecrureive
ocess further,
f f sacrificial

conprises: a~ bonding-s _
18 canduato rcocétﬂﬁﬁg aiaﬁlf@_rit ﬁ%it U%Qmafste%ﬁ c%ﬁﬁg%’lccf%% gﬁéesp each

to a liquid feed nenber Ing a C

erssimy ther Gughiai base 1dysUch %h@ﬂeeﬂse%ﬁ&ﬁqi@g%é Ul q;
S

‘end of the correspondi ng sem conductor chip t he
argbramsr x¢hasteb; oanthwee :stialgl t@eSkeRi 0hn88H s NEBDs formed
. openi n of the common channel with a seal nenber in
1rgide é%ﬁﬁﬁnéFeESimrﬁhetﬂﬂ@sgéaﬁngembqniﬁstd“dmxxw&deonhe
the l.iquid feed nmenber and the coating |ayer of each
Sascgﬁifd'gﬁablchSYe’éhi”qu}@%d’eéhﬁnprpﬁesbof\?dﬁrigalsto@plprﬁaetshea

d ect of the present invention, the
b%?%“ oﬁgggt %IF %‘?ﬁ‘%“}gs SFr8dEcRYCPRABEHT tHE K itsiatest

afeXt Bhe fifth step to a liquid feed member including a
common channel passing through a base in such a manner that
each cut end of the corresponding semiconductor chip faces
the common channel; and a sealing étep of sealing an opening
of the common channel with a seal member in such a manner
that the seal member is disposed on the liquid feed member
and the coating layer of each semiconductor chip bonded in
the bonding step.

In the second aspect of the present invention, the
semiconductor chip is produced through the first to sixth
steps. In the process for broducing the semiconductor chip,
a step of forming a through hole in the semiconductor
substrate is not performed. The individual channels, which

include the areas (chamber for a liquid} on the heating

elements, in the semiconductor chip are formed between the

. semiconductor substrate and the coating layer by dissolution
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20 steps. In the process for producing the

sem conductor chip, a step of formng a through hole
in the sem conductor substrate is not perforned. The
i ndi vi dual channels, which include the areas (chanber
for a liquid) on the heating elenents, in the

sem conductor chip are forned between the 25

sem conduct or substrate and the coating | ayer by

di ssolution 8 - of the sac;ingial | ayer. The gap
between the liquid feed nmenber and the sem conduct or
chip, i.e., the opening of the common channel, is

ze Eed in the sealing step. 5 According to the first

© sg Bt SYFrtH&gled@8HET nvention, the common channe

and e j.ndividual channels can be forned w thout the
f or rrr%{gl gr?poke "TRY oﬁ{fh n]hlrﬂuelq i SR SBRE & Rfl RS
. ding_to e secand aspect of the
SO kRl tor SRIEE 1% 1° B AEERAG,PE0EER oRomialy cnannel,

igngéam&mgjgQgecgggppngh@ﬂ%fl and the individua
channel s can be produced thout a step of formng a

thr deghrhivhe ie die rSemCaRgUet 05 suRSty ARt THGEEPYon,
the |liquid discharge head having satisfactory yield

thewrrdyemopr olasedl adnd avies dsicS.viibaBr EREnmEBE rd4 IR fofmed
the Drawings Fig. 1 is a sectional side view

widdiavdnithgl F9rmatiemtatatd ngravghobets fortipr chudicegdactor

Sdgg%%a%%cording to a first enbodi nent. '

Acceording to the second aspect of the present invention,
the liquid discharge head including the common channel and
the individual channels can be produced without a step of
forming a through hole in the semiconductor substrate.
Thereby, the liquid discharge head having satisfactory yield
can be produced at low costs.

Brief Description of the Drawings

Fig. 1 is a sectional side view sequentially
illustrating a process for producing a head according to a
first embodiment.

Fig. 2 is an explanation drawing illustrating a
production step subsequent to the production step shown in
Fig. 1. |

~ Fig. 3 is an explanation drawihg illustrating a
production step subsequént to the production step shown in
Fig. 2.

Eig. 4 is an explanation drawing illustrating a
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Fig. 2 is an explanation drawing illustrating a 20
production step subsequent to the production step
shown in Fig. 1. Fig. 3 is an explanation draw ng
illustrating a production step subsequent to the
production step shown in Fig. 2. 25 Fig. 4 is an

explanation drawing illustrating a 9 production step
subsequent to the production step shown in Fig. 3.
Fig. 5is an explanation draying illustrating a

production step subsequent to the production step
shown in 5 Fig. 4. Fig. 6 is a sectional side view

cegording to a second enbodinent, the view
p%8%ci‘€%§]p%’gaﬁtr?d° £ %fgie&.ueﬂtsﬁ%v\p?@ rRAssluciipst séaposhemntin

ngg.37 is a sectional side view according to a second
10 enbodi ment, the view corresponding to Fig. 5

showiRg thes ELhrsi,enhadi -1g..8,1s a sectiona

si de 3?em10? a head accofgfﬁghﬁghg MREAETE G 9is

prodecticnaliepl dapvbgueRf & haad ACEARHIHE Lo, 1own in
EXAMPLE 2. Fig. 10 is a cross-sé%fionaF Vi éw of &
Fitherdml print head as an exanple of a known liquid
di scharge head.

Fig. € is a sectional side view according to a second
embodiment, the view corresponding teo Fig. 4 showing the
first embodiment.

Fig. 7 is a sectional side view according te a second
embodiment, the view corresponding to Fig. 5 showing the
first embodiment.

Fig. 8 is a sectional side view of a head according to
EXAMPIE 1.

Fig. 9 is a sectional side view of a head accordingrto
EXAMPLE 2.

Fig. 10 is a cross~sectional view of a thermal print
head as an example of a known liquid discharge head.

Best Mode for Carrying Out the Invention

An embodiment of the present invention will be

-described below with reference to the drawings. In the

following embodiments, a thermal inkjet print head

(hereinafter, simply referred to as a "head") and a process

. for producing the thermal inkjet print head are exemplified

as a liquid discharge head and a process for producing the

liquid discharge head according to the present invention.
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Best Mbde for Carrying Qut the Invention An enbodi nent
of the present invention will be 20 described bel ow
with reference to the drawings. In the follow ng
enbodi nents, a thermal inkjet print head

(hereinafter, sinply referred to as a "head") and a
process for producing the thermal inkjet print head
are exenplified as a liquid discharge head and a
process for producing the_ 254l Lquid di scharge head
according to the present invention. 10 - (First
Enbodinent) Figs. 1 to 5 are each a sectional side

Vi g ntially illustrating a process for
(pro%Ecéﬁgﬁgﬂﬁ%ga according to a first enbodinent. 5

In Fiigs 1,1 Reati e ts 1§ﬁis ormed on a
senié%ﬁhuctor sugg?r%%g?%15§§ l8§8& 8$g§iY%%%n, gl ass,
segquam La IMBL anilals: rat ihhe, I fd ne $sin
technol ogy for produc i%w#%ﬁhéggﬁﬁggnBgéggggn%ﬁ%‘head

aeteoctimnite defices efbodsierstep). In Fig. 1, the

eating el enments are arranged at predeterm ne
heating el ts 12 10 ged at predet d
spaéfngipn thehdamigia wdiemahtsdipect i fernafa tdhe a
sem conductor substrate 11. Furthernore, with respect
ST GREIFIEPEC E1BAL PR enldicompasetioof hei papet, dqllaame in
Fig. 1 the. heating elenments 12 are continuously
ceafjrafg“&r‘fg%EWr inla r S drirken gy pipehpTeces dinedcbnology
£50 rééu@%? lee 10 .make a head having a resolution of
60% pr, tﬁg bty ralvehents 218 pheetroTgia devdrea. 3
(fiRRY kBephe 1n Fig. 1, the heating elements 12 are
arranged at predetermined spacing in the longitudinal
direction of the semiconductor substrate 11. Furthermore,
with respect to the direction perpendicular to the paper
plane in Fig. 1, the heating elements 12 are continuously
arranged with a predetermined pitch in a direction. For
example, to make a head having a resolution of 600 dpi, the
heating elements 12 have a pitch of 42.3 (um) in the
direction perpendicular to the paper plane.

Sacrificial layers 13 are formed in regions to be
individual channels in a semiconductor chip, each of the
regions including areas (to be a chamber for a liquid) on
the heating elements 12 (second step). The sacrificial
layers 13 are each formed of a resin layer composed of a
photoresist or the like.

Coating layers 14 are formed on ranges including the

regions having the sacrificial layers 13 (third step). The
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direction perpendicular to the paper plane.
Sacrificial layers 13 are forned in regions to be
i ndi vi dual channels in a sem conductor chip, each of
the 20 regions including areas (to be a chanber for a
liquid) on the heating elenments 12 (second step). The
sacrificial Ilayers 13 are each forned of a resin
| ayer conposed of a photoresist or the |ike. Coating
| ayers 14 are formed on ranggs.including the 25
regions having the sacrificial layers 13 (third step).
The - coating layers 14 function as known nozzle
rrier ers d are formed. by
“SaeFhd fg&ﬂ% Do BheL ¥R 2a5 Ie?‘mg, n%zlﬂ TR
pvherped i atng S_a mann
t hat eac{?%ﬂf};eta%g %gngégﬁ{fgés?% aﬁp CcEﬁ rlgi%tf;'g}c}ébﬁ/esmn
cbheisgrrespondi ng heating el enment 12 (fourth step).
The nozzles 14 are forned of a photoresist or the
|i kdicgglas 16 areafdrutdie i$AGhel kehaknd ayaejes:é% in€such
so as to pass through the coating |ayers 14. 10 As
2 SOV Y rthRitgeagh ohetlmammidisctier 16ubséd adarddt 1S above
cut with a dicing machine or the like along cut |ines
“L@l %ﬂFdfesé’GPdPPﬁe%eq}QlT(q ifhementegR. (Epgrti? sfegis cdhe
EI cut élnes L2. Cut lines LI are cut lines

ylng i 5?tF%¥E§ ot 4 RDOFATRGiERecs ddte fliidicalsd apeto
réE%h E%etgéﬁrfﬁyg fﬁ¥l¥ﬁﬁﬁ oflihg?sséjégléaIﬁ;sgh%hrough

portions not 1nc Udi
the coating layers 14.

As shown in Fig. 2, the semiconductor substrate 11 is

. cut with a dicing machine or the like along cut lines L1 and

cut lines L2 (fifth step). Fig. 2 shows cut lines L1 and
cut lines L2Z. Cut lines L1 are cut lines lying in portions
not including the sacrificial layer 13. In this embodiment,
cut lines L1 lie in the portions not including both of the
sacrificial layer 13 and the coating layer 14,

Cut lines L2 are cut lines each lying in a
substantially middle portion of the corresponding
{continuous) sacrificial layer 13. Cutting the substrate

along cut line L2 results in symmetrical semiconductor

. substrates 11 at both sides of cut line L2, the resulting

symmetrical semiconductor substrates having the same shape
when one of the symmetrical semiconductor substrates is
reversed by 180°.

Since cut lines L2 are cut lines lying on the’
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sacrificial layer 13 and the coating |ayer 14. Cut
lines L2 are cut lines each lying in a substantially
m ddl e portion of the corresponding (continuous)
sacrificial layer 13. Cutting the substrate 20 al ong
cut line L2 results in symetrical sem conductor
substrates 11 at both sides of cut line L2, the
resulting symmetrical sem conductor substrates having
the same shape when one of ;the symetrica
sem conductor substrates is "reversed by 180. 25 Since
cut lines L2 are cut lines lying on the 12 respective
rggcrif]cial | ayers 13, the sacrificial layers 13 are
exPosed At aGTd i adad {ayeenfl Bf tide cacrifgcial layers 13
rei ter n f the resulting cut pieces shown in
a€§d$§é§gé§Fng§P§e a?%sagh%FaQ#ﬂﬁf%€§eﬁP bhddct or
chi prres [ S [ g, 2 is difficult to,
be per?é?ﬁggé£iﬁg% éﬁigggﬂégggikgﬁ% %%%r9¥QQﬁSaFLP§9eF§
Filg. ZThe absepeedofot acisf qlsal aus €S
cavities correspon%iﬂﬁ‘foq%ﬁgJgg%#ﬁ%?%?% t%ﬁi%f'%ls to
fun€titbingsac| sanvandes rdyri DOi §ULLF N ltthys 8L BELESBmeq
10 processing accuracy and the like. As shown in Fig.
113 theaghsehtp 40 il isamrigedian aatenk 151 containing a
dissolving liquid 52 (sixth step). Wen the
sacFI'fi ¥ singepdy $he3spsrebitpiazbriposed A aauses
caggggoresist, the , dissolving liquid 52 is preferably a
eveﬁgpg?r{%ﬁpqqﬂ}ng to the sacrificial layers 13 to

function as clearances during cutting, thus affecting
processing accuracy and the like.

As shown in Fig. 3, each chip 10 is immersed in a tank
51 containing a dissolving liguid 52.(sixth step). When the
sacrificial layers 13 is each composed of a photoresist, the

dissolving liquid 52 is preferably a developer for the

. photoresist. Alternatively, for example, the cut ends may

be sprayed with the dissolving liquid 52 without immersion
in the dissolving liquid 52.

When each chip 10 is immersed in the dissolving liquid
52, the sacrificial layers 13 in the chip 10 are dissolved
in the dissolving liquid 52 to form a fluid. The fluid is
drained (eluted) to the outside. On the other hand, the
coating layers 14 are not changed in shape and the like
before and after immersion in the dissolvingrliquid 52. As
shown in the right side in Fig. 3, cavities are formed in

portions that had been occupied with the sacrificial layers
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15 photoresist. Alternatively, for exanple, the cut
ends may be sprayed with the dissolving liquid 52
wi thout imrersion in the dissolving liquid 52. when
each chip 10 is imersed in the dissolving liquid 52,
the sacrificial layers 13 in the chip 10 are dissol ved
20 in the dissolving liquid 52 to forma fluid. The
fluid is drained (eluted) to the outside. On the other
hand, the coating layers_lfsare not changed in shape
and the like before and after inmmersion in the
dissolving liquid 52. As shown in the right side in
cavities are formed in 25 gortions t hat had

ig..3 f din 2
LinertBh cididd o EANE He W T oA g BRaRaks M, CpRd
\ it i L ndi vi-dual. ch I 14 h
G LEP SRNShARHLE HIE I IS Bodilet 30N L

CHMTRANAGR! &1\t Brd hea SRSRSGH dﬁ@%ﬁéi’“&ﬁarﬁf@%ﬂ%%
of a

14b after the dissolution the sacrificli ayers

aflter e dikeatingo®! &Mt sherare dLsposed-d Nt herhe
respective individual channels 14b. Thereby, the

hesttilipy 0emaohsi hz|age diposend candhet pespeaddister ate 11,
~the heating elenments 12, and the coating layer 14
ingdvildgathehaprel esl4da and the individual channels
14b. 10 As shown in Fiﬁé 4, each chip 10 is bonded to
an FRRTERY: diisd)chiesd  Renpel DncYusmdihey senéppndagieor
i nk feed ngﬁ% 21 is c osed of al um num stainless
Su?ﬁééﬁ?ealggr c@eﬁ%&P@rFZgReBtFe%?n,aQﬁ e copkérdndaver
14hﬂ§v§n80£ﬁevﬁééifé§lﬂ%a and the individual channels 14b.
As shown in Fig. 4, each chip 10 is bonded to an ink
{liquid) feed member 21 (bonding step). The ink feed member
21 is composed of aluminum, stainless steel, a ceramic
material, a resin, or the like and has a hole vertically
passing through a base in the figure. The lower side of the
through hole functions as an ink (liquid) feed opening Zla.
The interior of the through hole functions as a common
channel 21b.
In the ink feed member 21 according to an embodiment

shown in Fig. 4, a face to which each chip 10 is bonded has

lower in height than the other face. As shown in Fig. 4,

when the chip 10 is bonded, an upper face of the coating

layer 14 of the chip 10 has substantially the same height as
the other face, which is not bonded to the chip 10, of the
ink feed member 21.

Each chip 10 is bonded in such a manner that openings
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passi ng through a base in the figure. The | ower side
of the 15 through hole functions as an ink (liquid)
feed opening 2la. The interior of the through hole
functions as a conmmon channel 21b. In the ink feed
menber 21 according to an enbodi nrent shown in Fig. 4,
a face to which each chip 10 is bonded has 20 | ower
in height than the other face. As shown in Fig. 4,
when the chip 10 is bonded, jan_upper face of the
coating layer 14 of the chip 10 has substantially the
sane height as the other face, which is not bonded to

he chi p,.10,. of the ink ed. menber 21. 25 Each chi
ob ofeg WRnas §Eéﬂn%fﬁafwﬁ%rfat%att%8p€ﬁm@% qhanngl ¢
i ndiayy ne face . the common ¢ nel 21b
Subé%%%gﬁ?ﬁ§?§gé %id%ﬁRFh%%ig.gS,ga ?d%niggp
(ECOFSRFPRNGING oL 9 S SEH RIS Qhet B?egéﬁqﬂventioéle) is

invention) is bonded wth an adhesive so as to
behdpdsdd hoant haheppes I3 face Oftdt he @1@@%&@&1 | &Y &heldpper

of the chip 10 and the upper face of the ink feed
faganiedr t2% Coedlinmglayap)ld e thepcR2pi 30 aarsheagte npimaer

formed of a resin film conposed of a polyinmde, a

Egser ofothehénki keedmamrare @ lof(sgalipbabtémi | conposed

of @hckel, um nu stainless steel, or 10 the |iKke.
The TAQhERR v&7 2F i%s SHESHoBemPar FPnebwdr of aeeisf Tilhe
| ayer

iR advance or is disposed on e coatjn
B8R o P AN AL e 2P ha ST nk o ebt o e phee

neANe$bYe composed of nickel, aluminum, stainless steel, or

‘the like. The adhesive 23 is disposed at the lower face of

the top 22 in advance or is disposed on the coating layer 14

rand the upper face of the ink feed member 21. The adhesive

23 is bonded by thermocompression or the like.
As a result, the opening disposed at the upper side of

the ink feed member 21 is sealed with the top 22. In other

-words, the opening of the upper side is capped with the top

22. Thereby, the common channel 21b is defined by the ink
feed member 21, the chip 10, and the top 22.

The step of dissolving the sacrificial layers 13 (Fig.

3) may be performed after the step of bonding the chip 10 to

the ink feed member 21 (Fig. 4) or after the step of bonding
the top 22 (Fig. 5).
As shown in Fig. 5, ink enters the ink feed member 21

through the ink feed opening 2la, passes through the common

.channel 21b, and enters the individual channels 14b of the
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23 i s bonded by thernoconpression or the like. As a
result, the opening disposed at the upper side of 15
the ink feed nenber 21 is sealed with the top 22. In
ot her words, the opening of the upper side is capped
with the top 22. Thereby, the common channel 21b is
defined by the ink feed nenber 21, the chip 10, and
the top 22. The step of dissolving the sacrificial

| ayers 13 (Fig. 20 3) may ?ﬁ perfornmed after the step
of bonding the chip 10 to e ink feed nmenber 21

(Fig. 4) or after the step of bonding the top 22
,. ink enters the ink feed

Fig. shown in Fig
]r(‘th‘g]eor zfe#ﬁpauaheth%am@feé@aleaﬁénﬂaglmtam@a%w
5 21b, and enters the
gélbédro %ualﬁ%bganne sl%ﬁb Ghélefglh‘éh? CHYt et i ngt
t er at
e 6“% PRds ShECTRLE: f‘%eat. RS AR B cs,
Jeﬂ,pre& SHEEoHUShAY Mﬁl ’ f b ,
ll e., gxpanglon an% shri égigggtﬁub%ggﬁ)LH%géﬁ%rges
palitscifaigesad @asplefs Itrtk tas dnephles st ude 10l Sicde les
t hrough the nozzles 14a. In Fig. 5 the flow of ink

l4as | Adi Eagedd bythe rios: of( Sakohd FEmdiioch rehtl)y Rirgews6
and 7 are each a sectional side view according to a

(SCOBAIERRPSHI9E of the present invention. Figs. 6
10 gnd 7 orreipond to Figs. 4 and 5, respectively.
The™ t%f p 704 SPRB SeRFd BrodiiRentigreaccording

to'geggkggé éﬁbg ‘%%%é of the present invention, Figs. 6
and 7 correspond to Figs. 4 and 5, respectively. The chips
10 used in the second embodiment are identical to those in
the first embodiment. The ink feed member 21 differs in
shape from that in the first embodiment. The number of
chips 10 differs from that in the first embodiment.

Materials of the ink feed member 21 and the top 22 are

~identical to those in the first embodiment.

In the first embodiment (Fig. 4), the chip 10 is bonded

to one side of the ink feed member 21 across the through

hole (common channel 21b) from the other side.

In contrast, in the second embodiment, the upper faces
of the ink feed member 21 have the same height. The chips
10 are bonded to both sides of the ink feed member 21 across
the through hole {common channel 21b) from each other.

As shown in Fig. 6, the chips 10 are bonded in such a

‘manner that openings of the individuwal channels 14b face the
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the first enbodi ment. The ink feed nenber 21 differs
in shape fromthat in the first enbodi nent. The
nunber of chips 10 differs fromthat in the first
enbodi nent. 15 Materials of the ink feed nmenber 21 and
the top 22 are identical to those in the first
enbodinent. In the first enbodinent (Fig. 4), the chip
10 is bonded to one side of the ink feed nenber 21

across the through hole (cognon channel 21b) fromthe
other side. 20 In contrast, 1n the second enbodi nent,
the upper faces of the ink feed nenber 21 have the

sanme hei ght. %Ee chips 10 are bonded to both sides of
CORET RETRES AeRDRRS 24a G a0 st Rdet FPEhegh Hopel 210
channel b) fromeach other, As sho | n Fig.
f%&ﬁg&crﬂh%g 10 grr}%%% 35F5sudhigh a8 rﬁ‘?#%‘{ tHyat-ne
cpanngs (¢ chey pdryd fuplyghanels, 14h, Lacg, 408 J 16
common channel 21b an ace across thelcohmbh Channe

TR wWhemc@achnobhero Mhe apRed,faggsr MUush & &y
bonded to the chips f%, of the ingsfged nenberq?f are

ceefuialg layeesght . of THhes chilpen 1oharehkgsal 0 ang ikenrded,
upper faces of the 5 coating |ayers 14 of the chips 10
ar eRegsiadwi nitheiight 7, Abeshopn22 niditgpnddd ubéntjoph@2
IS bonded using the adhesive 23 so as to be di sposed
achFSENE €8afP nes |y diss digperedt pe the proalllind daiegs 14 of
th%h%hgkgmﬁ8f ink is indicated by arrows in

In Fig. 7, the flow of ink is indicated by arrows in
the same way as in Fig. 5. As shown in Fig. 7, ink enters
the ink feed member 21 through the ink feed opening 21a,
passes through the common channel 21b, and enters the
individual channels 14b in the chips 10.

The head shown in Fig. 5 or 7 eliminates a step of
forming a through hole or the like in the semiconductor
substrate 11, the step having been conventionally performed.
Thus, the head can be formed through simple steps.

Examples of the present invention will be described
below.

{EXAMPLE 1)

Fig. 8 is a sectional side view of a head according to
EXAMPLE 1.

A positive photoresist PMER-LAS00 (manuféctured by
Tokyo Ohka Kogyo Co., Ltd.) was applied by spin coating on a

silicon wafer (semiconductor substrate 11) including heating
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10 the sane way as in Fig. 5. As shown in Fig. 7, ink
enters the ink feed nenber 21 through the ink feed
openi ng 2la, passes through the common channel 21b,
and enters the individual channels 14b in the chips
10. The head shown in Fig. 5 or 7 elimnates a step of
15 formng a through hole or the like in the

sem conductor substrate 11, the step havi ng been
conventional ly performed. _ Jhus, the head can be
formed through sinple steps. Exanples of the present
invention wll be described below 20 (EXAVMPLE 1)

ig. 8 is a sectional side view of a head according to
e%&%\?\ﬂ%% SR BsFPi Ravpvtidtisdings sPRERI P AagDo  After

| Tokyo Ohka.K Co.. Ltd.

oABOVBCL ] Blo oG, DI IONG, B LLE) 03 o,
: i ncl udi ina 17

ddSENG QNG HOL, aélpéicﬁﬁéxe &b) ani'ﬁ%ng' 991&% Mtor

elenents 12 so as to have a thickness ©

t EXPOGHHY 1 WhinBn @il BiSkd @t 4 1GR8T ankin e 1 ARRET S0 1PRALQL SISt

was devel oped with a devel oper (3% aqueous sol ution
wegfer ttet famet Ayteammel wadyednoxi day andird need sM bAttern
deioni zed 5 water to forma channel pattern. The
WaN EXPe spds s th piite erask wds geeposed ad ldwdcheonmasknd for
al.igner and allowed to stand for 24 hours in a

24, bOlgGeANak L HIRISR aAMeReh6EEr abl e negat i ve

hot or esi st applied by spin
P A.photocufg%-e %ggatgveyphékoresist was applied by spin

coating on the resulting patterned resist at the number of
revolution such that the photoresist has a thickness of 10
pm on sacrificial layers 13. Exposure was performed with a
mask aligner. Developing was performed with a developer
(OK73 thinner, manufactured by Tokyo Ohka Kogyo Co., Ltd).
Rinse was performed with a rinse liquid (IPA). Furthermore,
nozzles l4a each having a diameter of 15 pm were formed
above the heating elements 12.

The wafer was subjected to dicing with a dicing machine
to cut the wafer into pieces each having a desired chip size,
thus forming chips 10. A photomask for the positive resist
was designed in such a manner that dicing lines lie on the
patterned positive photoresist,

Next, the chips 10 were continued to be immersed in an
organic solvent (PGMEA) capable of dissolving the positive
photoresist while applying ultrasonic vibration until the

positive photoresist was completely dissolved and eluted.
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coating on the resulting patterned resist at. the
nunmber of 10 revolution such that the photoresist has
a thickness of 10 mon sacrificial layers 13. Exposure
was performed with a mask aligner. Devel opi ng was
performed with a devel oper (OK73 thinner,
manuf actured by Tokyo Chka Kogyo Co., Ltd). Rinse was
performed with a rinse liquid (IPA). Furthernore, 15
nozzl es 14a each having a_dhgn@ter of 15 pmwere
formed above the heating efenments 12. The wafer was
subjected to dicing with a dicing nmachine to cut the
waf er into pieces each having a desired chip size,
t husR%@t‘ﬁeﬁlﬁnéhW%h 10PA muphotnyiaskweoe paefposid itve form
esi st eS|gned in such a manner that dicing

?n%%qfeeg \gﬂat REd AREEEE Aerl posiale pHbt or esi st .

Next re co d to be rsed in an

or g EHEoPORRE AP dapasreto weralpggoéﬁ‘m Raned of
Posit t Si uItras ni c

sV| br a%éilsgns%%g %t%héfg%ﬁ%oié?uve P 1otor eéixls‘sts Vas in Fig. 8,

tigorgliet aloy wdisssehyed @Qﬁl(flaljtsqq.lclbﬁe RaRL aceuent é’Mthh

| PA and drying were perforned to form the nozzles 144
megnckd rdiavi dnakrasbasnef stHdlinddrithg1 othernbpnd 413 ke

feed nenber 21 conposed of stainless steel was forned
ClHp i firrenghe Asomhowrhianiiilg 218,  Botdienghids k:nfesmed

bonded using a silicone adhesive in such a manner t hat
bYeftiriedeg Bgetﬁélpnﬁ©v$ﬁﬁkﬂ ghamesl $empsreturheforhl phour.

10 f ce Qe common chapnel 21b. Bondi ng was perforned
te in® eed member was designed in such a manner that the

upper face of the ink feed member 21 had substantially the
same height as the upper face of the chip 10 in this state.
Then, a polyimide sheet (top 22) having a desired shape and
having a thickness of 25 um was bonded to the faces that had
the same height.

The silicone adhesive was also used here as an adhesive
(adhesive 23) under the same bonding conditions.
Furthermore, the silicone adhesive was applied along the
periphery of the polyimide sheet to surely seal the sheet so
as to prevent ink from leaking. In a series of bonding, the
amount of the adhesive applied was exactly adjusted so as to
prevent occlusion of the common channel 21b and the nozzles
1l4a due to the overflow of the silicone adhesive.

Then, a terminal 24a on a printed-circuit board 24 for
driving the chip 10 was connected to a terminal 10a {pad} on

the chip 10 by wire bonding. Furthermore, the connection
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by allowing the chip to stand at roomtenperature for
1 hour. The ink feed nenber was designed in such a
manner that the 10 upper face of the ink feed nenber
21 had substantially the sanme height as the upper
face of the chip 10 in this state. Then, a polyimde
sheet (top 22) having a desired shape and having a
t hi ckness of 25 mwas bonded to the faces that had
the same height. 15 The SI| %one adhesi ve was al so
used here as an adhesive hesi ve 23) under the sane
bondi ng condi ti ons. Furthernnre the silicone
adhesi ve was applied along the periphery of the
pBBF&?WnWR?sﬁﬁﬁ%ﬁdtUl§Brél96%%§ﬂttGﬂPQ§WeeES$0 adkegiore) so
vent I)g_ffromleaklng In a series of bonding, the
RUREH Te CRBRESFVN TG I0R f&smeRgensyindjused
W§9ha§h prevent occlusion of the common channel 21b
and nozzles 1l4a due to the overflom10f t he
si | ifg@ne T .
printed- g??%ﬁ??gg%%?g%&m ?g%%%ﬁ}?@#ngn he C argfﬁg'
redfitectietohetaatedmnat Qa- pad) n@nfagﬁufe‘e &IHHO ak0
by wire bonding. Furthernore, the connection
depfmatiioe wasrseabeddw tio aleee@lgenbf(emaxyazwsmk could be
adhesive) so as to prevent the connection portion
stakdm Béisafardedontact with ink. The resulting head
was tested for ink discharging. The 5 results
(BFAYBREL £t ed t hat there was no failure, such as

defecti ve .operati due to | eakage of |nk and i nk
Couf § £ sec 1ona sgde va$]of a head according to

EXAMPLE 2.

a

Chips 10 including heating elements 12, nozzles 1i4a,
and individual channels 14b were produced in the same
procedure as in EXAMPLE 1.

On the other hand, an ink feed member 21 composed of
stainless steel was formed by machining. The chips 10 were
bonded to the ink feed member 21 with a silicone adhesive.
As shown in Fig. 9, the chips 10 were disposed in such a
manner that entrances of individual channels 14Db opposite

each other face a common channel 21b. Bonding was performed

- by allowing the chips to stand at room temperature for 1

hour.

The faces of the ink feed member 21 for bonding with
the chips 10 were designed so-as to have the same height.
Thus, upper faces of coating layers 14 of the chips 10 were

equal in height. A polyimide sheet (top 22) having a
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stably discharged. (EXAMPLE 2) Fig. 9 is a sectiona
side view of a head according to 10 EXAMPLE 2. Chi ps
10 including heating elenments 12, nozzles 1l4a, and

i ndi vi dual channels | 4b were produced in the sane
procedure as in EXAMPLE 1. On the other hand, an ink
feed nenber 21 conposed of 15 stainless steel was
formed by machi ning. The chips 10 were bonded to the
ink feed menber 21 with a_siljicone adhesive. As shown
in Fig. 9, the chips 10 weré& disposed in such a

manner that entrances of individual channels 14b
opposite each other face a common channel 21b
d%ﬁa‘?ﬂgslv@%e FEYF SeaEY 20 BYyiakrew mf 2% ohivps honded to

tﬁtand at oon1t§%pekature for 1 hour. The faces of

Re"FRR" f & F SrefBerP 2 ForeBondi iy heiokt -t A epdpisndo
desi S to. haveg t he .sane hei.ght, Thus,

1IGEES PP ISR IndBs | o MoV TR UHRE e TR

udad il 4 height s A PRlyldd A S)t"iﬁe.‘t %E?E’hg@c?%ea,\élr%%

a 20 desired shape and having a ickness o
s ineiscdren dethels@ vet Res URRET i G ngMEneh pues ale ih
hei ght, of coating |layers 14 of the ghipéhﬁﬁg The ©
pslyincicte shdkesivesuasl alsml used sheee a5 a0 adhasiwet
(adhesive 23). Furthernore, the 5 silicone adhesive

inga L egapllicadiiabongln e sreriigpherfy bohdiihg, the amount of the

adhesive applied was exactly adjusted so as to prevent
occlusion of the common channel 21b and the nozzles 14a due
to the overflow of the silicone adhesive.

Then, terminals 24a on printed-circuit boards 24 for
driving the chips 10 were connected to terminals 10a (pads)
on the chips 10 by wire bonding. Furthermore, the
connection portions were sealed with a sealant (epoxy resin
adhesive) so as to prevent the connection portions from
being in contact with ink.

The resulting head was tested for ink discharging. The
results demonstrated that there was no failure, such as
defective operation due to leakage of ink, and ink could be

stably discharged.
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pol yi m de sheet to surely seal the sheet so as to
prevent ink fromleaking. In a series of bonding, the
amount . of the adhesive applied was exactly adjusted
so as to prevent occlusion of the comon channel 21b
and the nozzles 14a due 10 to the overflow of the
silicone adhesive. Then, term nals 24a on
printed-circuit boards 24 for driving the chips 10
were connected to termnals,,L0a (pads) on the chips
10 by wire bonding. Furtherndbre, the connection
portions were sealed with a seal ant (epoxy resin 15
adhesive) so as to prevent the connection portions
from being in contact w FRAMR. The resul ting head

st ed .for..ink discharging. The results
gghnﬁ§§$%ﬂ56PF%§Fﬁ?ﬁg?egﬁﬁg Qékﬁﬁﬁqlﬁﬁé, such as
def gctdi Ipn t 0.l ge of ink, and ink
coul d sgggcggag%%fycﬁigc n%rlélg%@zl CCLAIMS 1. A

liquid dissherasdiead ceuBeiskpg; a semconductor chip
i ncluding: a sem conductor substrate; 5 a plurality

of heat iagplelemEntys odi 5pasedy 08 diheh t 5 NIsgERAHCEHAN the
substrate, the heating el enents being arranged in a
sefireduetorasvbat rage | ayer htiatpagedlonchte being arranged
. sem conductor substrate, the coating |ayer having
thgz Al&§ctéarh of the

a coating layer disposed on the semiconductor
substrate, the coating layer having nozzles, each of the
nozzles being arranged above a corresponding one of the
heating elements; and

individual channels disposed between the
semiconductor substrafe and the coating layer, each of the
individual channels communicating with the outside and a
region above the corresponding one of the heating elements,

wherein the semiconductor chip does not have a
through hole communicating with each individual channel;

a liquid feed member having a common channel through a
base, the liquid feed member being bonded to the
semiconductor chip in such a manner that the common channel
communicates with the individual channels of the
semicondugtor chip; and

a seal member disposed on the coating layer of the
semiconductor chip and the liquid feed member so as to seal

the opening of the common channel.
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10 nozzl es being arranged above a correspondi ng one of

the heating elenents; and individual channels

di sposed between the sem conductor substrate and the

coating |layer, each of the individual channels

conmuni cating with the outside and a 15 regi on above

the correspondi ng one of the heating el enents,

wherei n the sem conductor chip does not have a

t hrough hol e communi cating wth each individua
channel ; a liquid feed nenbé&f having a common channe
through a base, the liquid feed nenber being bonded
to the 20 sem conductor chip in such a nmanner that the
commotie Hdidld déerhanveatesd Wiaderdhegi hdi vidiml 1,
ghanneéglof t he ~sem conductor chip; and a seal nenber
FEpds dd ort 1 cgﬁ?ijrf@eff‘%%/%rhacﬁ at ﬁérs§eﬁP@@nﬁ@%thﬂndlng

u f eed se 25 the

wEO AL B LALEL T SE0a TP 532033 §ReS  Famitpnding
g&@qﬁg;g% he or claiml, wherein the

" ITquid feed ﬁgnggg hggggfjgﬁég%Fgcésf%? "Bonth it W fhan

thdesarmdcereuct ghd chhd and @ sacendsf age fafe %1%%9 as
wth the seal nenber, the first face I1s lower In

amheipgler tthas bft haesec@ﬁdnc_f; arSye et the $R60RdnHaEELT Schip.
t he sane hei ght as an upper face of the coating |ayer
& t Be ldanidontischorgeiqad cBmpAikingi d di scharge head

conprising: a pair of sem conductor chips, each
enﬁCgﬁﬁ%cqﬁwsqmﬂqynductor chips, each semiconductor chip

- including:

a semiconductor substrate;

a plurality of heating elements disposed on the
semiconductor substrate, the heating elements being arranged
in a direction;

a coating layer disposed on the semiconductor
substrate, the coating layer having nozzles, each of the
nozzles being arranged above a cofresponding one of the
heating elements; and

individual channels disposed between the
semiconductor substrate and the coating layer, each of the
individual channels communicating with the outside and a
region above the corresponding one of the heating elements,

wherein the semiconductor chip does not have a
through hole communicating with each individual channel;

a liquid feed member having a common channel through a

base, the liquid feed member being bonded to the pair of
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including: 10 a sem conductor substrate; a plurality
of heating el enents disposed on the sem conductor
substrate, the heating elenents being arranged in a
direction; a coating |ayer disposed on the
sem conductor 15 substrate, the coating |ayer having
nozzl es, each of the nozzles being arranged above a
correspondi ng one of the heating elenments; and
i'ndi vi dual channel s di sposed_between the
sem conduct or substrate and“thé coating | ayer, each of
the 20 individual channels communicating with the
out si de and a regi on above the correspondi ng one of
SERECPRALFFRY elldmenfscinghereh mother seniswohdactannehighat
tgoes not have a. through hole communicating with each
Rdf VAl © eFOMEURN} 6rfF @S R dythérdhaidngl schannels
0 n e hrough a 25 base, the liquid feed
Oﬁe er” eﬁ%%“%%%&édc Pt Pair of 23 seniconductor
chi fagi in.s nper. that
com%soﬁe?%aﬁ%g?@ggdpg ni (%it gél vttm%{éh%f)n'glfl%d}wedifalorh%he

pEhanel semiebniiet sentgdud ofs G Resdndha é&ﬁ#il{aﬂgferthe
di sposed on the coating layers of the 5 pair o

coemc ariduneiedr, chi ps so as to seal the opening of the
comon channel. 4. A process for producing a liquid
ﬁ.scﬁh@g@cﬁggdﬁor producing a ligquid discharge head,

comprising:

a first step of forming a plurality of heating elements
on a semiconductor substrate, the heating elements being
arranged in a direction;

a second step of forming a sacrificial layer on a
region including areas on the heating elements, the
sacrificial layer being soluble in a dissolving ligquid;

a third step of forming a coating layer on the
sacrificial layer;

a fourth step of forming nozzles in regions of the
cbating layer after or simultaneously with the third step,
each of the regions being located above thé corresponding
heating element, and each of the nozzles passing through the
coating layer;

a fifth step of cutting the semiconductor substrate

along the stacking direction of the sacrificial layer and

the coating layer to form semiconductor chips each exposing

the sacrificial layer at the corresponding cut end; and
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conprising: a first step of formng a plurality of
heating el ements 10 on a sem conductor substrate, the
heati ng el enents being arranged in a direction; a
second step of formng a sacrificial |ayer on a
region including areas on the heating el enents, the
sacrificial layer being soluble in a dissolving
liquid; 15 a third step of form ng a coating |layer on
the sacrificial |ayer; ggrth step of form ng
nozzl es in regions of the ating layer after or
simul taneously with the third step, each of the

regi ons being | ocated above the correspondi ng 20
heatd ngl><é'+he P, oﬁnmww tthiee spoizbedupassi g ps
fthroggh t coa | ayer; a fifth step of cutting
PABSS e ¢ JEFG § BBt At Bhe o isfplrnagsiaaridgto

of t he _sacr cial layer and the coating
d?%§§$&%q5¥oFﬁFgéﬁfgﬁﬁ%u%?%ﬁ Lrchi ps each exposing 25 the
SaCKHehAl chasodled e, SoLkeapandl g, cul end and 24

a sixth step of I mrersin e se ctor chips
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di ssol ve the sacrificial |ayer ereint roceg
létpttherfteanphiesesttd adond @glshg@dofe@@r}ﬁiéﬂ{}%@ach

sem conductor chip at latest after the fifth step to
1qpqqq$mgdafggmmqgnmhﬁnnel passing through a base in such a

- manner that each cut end of the corresponding semiconductor

chip faces the common channel; and

a sealing step of sealing an opening of the common
channel with a seal member in such a manner that the seal
member is disposed on the liquid feed member and the coating
layer of each semiconductor chip bonded in the bonding step.

5. The process for producing a liquid discharge head
according to claim 4, wherein the bonding step is performed
for each semiconductor chip subjected to the sixth step.

6. A process for producing a liquid discharge head,
comprising:

a first step of forming a plurality of heating elements
on a semiconductor substrate, the heating elements being
arranged in a direction; |

a second step of forming a sacrificial layer on a
region including areas on the heating elements, the
sacrificial layer being soluble in a dissolving liqguid;

a third step of forming a coating layer on the
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i ncl udi ng a comon channel passing through a base in
such a manner that each cut end of the correspondi ng
sem conductor chip faces the conmon channel; and 10 a
sealing step of sealing an opening of the comon
channel with a seal nenber in such a manner that the
seal nenber is disposed on the |iquid feed nenber and
the coating |ayer of each sem conductor chip bonded
in the bonding step. 5. The,process for producing a
liquid di scharge head 15 ac% rding to claim4, wherein
the bonding step is perforned for each sem conduct or
chi p_subjected to the sixth step. 6. A process for
Sﬁ?%éﬁ&ﬁ%ﬂi aaVrgai d di scharge head, conprising: a

first step,of forming a plurality of heating el ements
20 6h f§“§g]?n' E%‘?i%ugﬁl J?O%B’gt PREELeE het Heagigig elferrbnt s

i n [N di rection; second step of
c?%?ﬂg%d%ggga%???#c?gls %§25a9§?h§§yr@b?%nt$%6$hkﬁquftep'
aFeasr ent hesh 109 sacrificial Jl.ayer
ebei ng soleubI% ?ﬁé ag%}rgdsg{g\%%%dl %gg?]%;QZ %r(isfﬁorndils ef)me
obftHeoMRbBgng €Datidimigs,| ARy aknt Be 2Re nSALrdd iEidling
| ayer; a fourth step of form ng nozzles in regions of

thrvaighc bhei ngatayerlafdrer or sinul taneously with the
third step, each of the regions being |ocated above a

cor febpbHtistgrond Bustinfiet heatemigceldenentrs subndreash

of the nozzles passin%,
along the stacking direction of the sacrificial layer and

the coating layer to form semiconductor chips each exposing
the sacrificial layer at the corresponding cut end; and

a sixth step of immersing the semiconductor chips
formed in the fifth step in the dissolving ligquid to
dissolve the sacrificial layer,

wherein the process further comprises:

a bonding step of bonding a pair of the semiconductor

chips at latest after the fifth step to a liquid feed member

including a common channel passing through a base in such a

manner that the cut ends of the semiconductor chips are

disposed across the common channel from each other so as to

face each other; and

a sealing step of sealing an opening of the common
channel with a seal member in such a manner that the seal
member is disposed on the coating layers of the
semiconductor chips bonded in the bonding step.

7. The process for producing a liquid discharge head




~ further conprises: 15 a bon

through the coating layer; a fifth step of cutting the
sem conduct or substrate along the stacking direction
of the sacrificial layer and the coating |ayer to
form sem conductor chi ps each exposing 10 the
sacrificial layer at the corresponding cut end; and a
sixth step of imrersing the sem conductor chips
formed in the fifth step in the dissolving liquid to
di ssol ve the sacrificial Iaégr, wherein the process

ng step of bonding a pair
of the sem conductor <chips at |latest after the fifth
step to a liquid feed nmenber including a common
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the cut ends of the sem conductor chips are disposed
ACrUES THE OWEROENERHRT FHOIMcGEReh tot kbe sbxiEs StEp.20
face each other; and a sealing step of sealing an
openi ng of the comon channel with a seal nenber in
such a manner that the seal nenber is disposed on the
coating layers of the sem conductor chips bonded in
the bonding step. 25 7. The process for producing a
l'iquid discharge head 26 according to claim 6,
wherein the bonding step is performed for the

sem conduct or chi ps subjected to the sixth step




