; abcde3e&T] VF6T&l |1 RNI N~WAI p~1 i1 ~ui s~mm ro~~ | NKJET PRI NT HEAD, | NKJET

- PRINTER | NCLUDI NG THE | NKJET PRI NT HEAD, AND METHOD FOR PRODUCI NG THE

| NKJET PRINT HEAD 5 Technical Field The present invention relates to an
i nkj et print head capable of full color printing and having a plurality of

recording elements disposed in a print wdth direction,
printer including the inkjet print head, and a net hod for @mmm&m@m
i nkj et print head. Background Art In recent years, a denan

printing speed is 15 drawing attention t0 an inkjet printer pef! 6?ning l'ine

printing (hereinafter may sinply be referred to as "line pri
line printer can print a predetermned image in color wthou mm@ @"

print head having di scharge nozz ctively causing i
fromthe 20 di scharge nozzles onbgggaﬁgigbﬁing sheet while transﬁ%ﬁ@?ng the

recordi ng sheet. Rows of the discharge nozzles provided over a print width
of the recording sheet are successively disposed for respective colors in a

directi o I@thq‘st |ﬂéﬁﬂ)erﬁﬁ5§ﬁf%ﬁ%faét% ?es%ﬁﬂ% d@g%ove SEANSPAY ation

direction inkjet printers as t §oF exanpl e

2 aline prigder AN Mgt %ﬁ'ﬁﬁoﬁtﬁ@ﬁq?%mxwﬁw@étw giapead chips

di sposed si de by side 1s disclosed as a thermal printer 1 n Japanese

Unexqam ned Patent Application Publication No. 2001 71495. In the thernal
printer, heating 5 resistors are used as energy generating el enents for
gener at Taghpreasureegder gy for di scharging ink from di scharge nozzles. The
head chi ps cause ink drops to fly fromthe discharge nozzles by heating ink
in ink chanbense pyebeateifvedfibhakelatekheocheat ingjeespstiatshedhe heaters,

etc., are provided on one sem conductor substrate in correspondence with
t he nunbepabflediogcitalde codoz! @xinting and having a plurality of
recording elements disposed in a print width direction, an
10 inkjet printer including the inkjet print head, and a method

for producing the inkjet print head.

Background Art
In recent years, a demand for higher printing speed is
15 drawing attention to an inkjet printer performing line
printing (hereinafter may simply be referred to as "line
printer"). The line printer can print a predetermined image
in color without moving a print head having discharge
nozzles by selectively causing ink drops to fly from the
20 discharge nozzles onto a recording sheet while transporting
the recording sheet. Rows of the discharge nozzles provided
over a print width of the recording sheet are successively
disposed for respective colors in a direction substantially
perpendicular to a recording sheet transportation direction.

25 Of inkjet printers as that described above, for example,



The entire structure of the above-described printer can be sinplified by
constructing a line print head by disposing 15 a plurality of the head
chi ps side by side in correspondence with color inks. In addition, the
above-descri bed printer can print at a higher speed than an inkjet printer
of a type in which a print head perforns scanning because its print head
does not 20 need to performscanning in a print wwdth direction. Further,

t he above-described printer has an advantage in that its first print tine
is shorter than that of an el ectrophoRographic | aser beam printer capable
of performng color printing because it does not require a fixing device.
25 However, it is difficult to put such a related |line - 3 printer
descri bed ve . L pt i use u 5t | Qwi, r-obl ens.
Im the fol eqPEiAEer e AE g BRI RE B8all nRReb08, PlbRaT Y &
COTrGSpﬁggenEﬁig%tB%EP%SQBSbﬁﬁgn?yogiﬁgei@e@qs%l%@%@§asT%eE%%thi In a
print head for discharging ink of "a particular color, if an error occurs in
t he posF&m%@giﬁf Jap¥neke! DR RERAnEN @%tethAggﬁ'c%%ifow di scharging the
ink of the particular color are displaced. As result, the color ink does
not | angugnitheiBLORe!, PO9hthanost herabynht0 theduGiing Rkhithtd NG ca¥ahigty. Such
a problemoccurs due to the use of a structure conprising nozzles disposed
in cPrrespederee awet skhle aOShkirgHs g@hefrlaﬁtiﬂga@l%hie@%-s Hairs problem wi |l |
be described with reference to Figs. 13A to 13D. 15 Fig. 13A shows a case

i N whi chenkbaatéxagnplresswhen eaephiynitolteadd sich afrgrimed ik dirsposi ng head chi ps
30A to 30D for respective color inks so that one head chip is in advance of
or behi ddsaheageespardiesg head chi p (staggered arrangenent), discharge
nozzl es are disposed at equal intervals in an 20 arrangenent direction of

t he head chiPke30gatdocBOPs chasei snktHeoheatiochlpsfaprm hbe di spl aced. Figs.
13B to 13D each show a case in which there is an error in the positioning
of any @fischargeadochilgs. by featiBgshoks inhd nkashambpewtsi &y tisatieesd chip
30C is 25 displaced in the arrangenent direction. In this case, - 4
chakyes tha&ui siin thRe hga£ing piesdltarsa badbediep tsarwe&t at-he adiespl aced head
chip 30C and the adjacent head chip 30B and at a boundary between the

di spl ac®d°oN&g§c RPp OB6CS&Hd COREVEELEC SHP ShEAd c Anp COBWE SPRECSNSE e, uneven
printin .m%thhS st reaks Qccuyrs in a sheet transportation direction. Fig.
13C shoWg *Ph&headd 'ﬁrwﬁicﬁlﬁﬁgaﬁgﬁdn8ﬁF5e§OB is displaced in the sheet

transportatigg dirgction In . this faﬁg the dLachargﬁ goz;LeE at the head
chip 30B are _?s%? ted ?EFPﬁEugﬁeg 3n§§8¥?a FSﬁr_ FecProh 8§ A" anount
1O Corr ganandbia diadl Be desplacenmal of Juie BeIdCHALY JIhElae when,

for exanpl €, rizon stra 'ine s carried out,” a
portd on jot,13R ;b TRGeE HirS +fliS Blagednat, sa sAieNty AL of, 1 i 0B
COnsequgnFﬁy,aa S egpeé portion Psbfofngg %Xafﬁgepﬁﬁh?gﬁq%§£§%$¥#¥ﬁ% i ne.

with color inks.
In addition, the above-described printer can print at a
higher speed than an inkjet printer of a type in which a
print head performs scanning because its print head does not
20 need to perform scanning in a print width direction.
Further, the above-described printer has an advantage in
that its first print time is shorter than that of an
electrophotographic laser beam printer capable of performing
color printing because it does not require a fixing device.

25 However, it is difficult to put such a related line



Fig. 13D shows the case in which the head chip 30Dis tilted. In this case,
t he di scharge nozzles at the head chip 30D are also tilted. Therefore,
when, for exanple, printing of a horizontal straight line is carried out,
the 20 printed straight line is bent. In addition, since the interval

bet ween the head chip 30C and the head chip 30D is increased, a white
streak is produced when printing of a solid black image is carried out. As
descri bed above, the discharge nozzles are 25 positioned in correspondence
with the positions of the head - 5 3chips. Accordingly, when a color
print head is constructed by di sposing head chip rows in correspondence
with yell ow, magenta, cyan, and bl ack inks, the foll ow ng problem occurs
even | f o BLeGeSOT pild RAYCh dlae head sehhp ear pespondl ng §.lp one col or
is positioned is increased as stated'in, for exanple, Japanese Exam ned

Patent Apgl ireah L@R nEUBlieAakk@n No. 7-115504. That is, a positioning error
in any of the head ¢hip rows for the respective colors causes what is

cal l ed regi sthathenrt0aequUexhbMeeNthBeqk Bkndkgeharge189zgkes for 10 one
color and those for another color. This |leads t0o a reduction in color

repr odugbbiikiibyiedr esulcbirie sibdndehR@UEHIAN thie PlisNiiikesded ithe dsadescri bed
above. This problemw || be described with reference to Figs. 14A to 14C.

I n F5 gschifA.t 0 ThéGCe ficirel,S ias sumed nithale aldh&olb dierthaglyips fierk rogspective
single colors are precisely positioned. Fig. 14A shows a case in which a
head chpprtdwul2rcavlesporddi By tararpacicucs dn c¢oleopdsd tdicsdlmced i n a
print width direction when head chip rows for the respective 20 col ors,

yel | ow @Yy, ofagéeet el chdyan Ge, nand lelsadlor( K schre gdingpdded ik t hat

order in a recording sheet transportation direction. In this case, a

magent a oMk hienpge tiicuded o loire adies dlispdd dedad &si p rewwd2 ,f dthemagenta (M
is printed by being displaced in a horizontal direction 25 (arrangenent

di recti 6816k dakhdeesd nefyi PRNC O dthige PrioPgFeOsitipn,f dheg@W i nks of the
other colors. Fig. 14B shows a case in_which a _head chip 32 correspondi ng

t o ¥hot KEAUFAPEi PILAT 180 Gualifat | Sucthe meadlem Pacsws32uortedidndi ng to
yeIIOM/ggO) is displaced in a 5 recording _sheet, transpartation direction.
In thisU5sef & PEINGHUTRaGOMPELPed Iy odtd & SHSROEGhe&d chip row 32 for

yellow i s printed by bei.n isplacedq.in th heet transportation direction
! ¥ om ot Far TesRgEafbenar Wy Tk S ogt HihbSotiel HoPSAS TBES 71 g 14C showe a

case in which, hea FR. IO 32 _cqrrespandin o] rticular caolars (that
is, magenta ?RFS g§§§hgﬁbwyg%dggl§8ngE?e%eggt%hFE%F5$§c§2foa?%gPFIted. In
this casgp EgaQ§?_forned by inks of the particular colors by the tilted

head chip rows are printed on the recording
15 Fig. 13A shows a case in which, for example, when a

print head is formed by disposing head chips 30A to 30D for
respective color inks so that one head chip is in advance of
or behind a corresponding head chip (staggered arrangement),
discharge nozzles are disposed at equal intervals in an

20 arrangement direction of the head chips 30A to 30D, that is,
the head chips are not displaced. Figs. 13B to 13D each
show a case in which there is an error in the positioning of
any of the head chips.

Fig. 13B shows the case in which the head chip 30C 1is

25 displaced in the arrangement direction. 1In this case,



15 sheet at snmaller dot intervals. Therefore, the imges are twi sted with
respect to an inmage formed by ink of the remaining color, that is, the
images are printed in atilted state. As described above, the positions of
the ink discharge 20 nozzles considerably affect the printing quality, so
that high precision is required. This is particularly inportant for a
printer capable of printing using a plurality of colors. The shapes of the
i nk di scharge nozzles al so 25 considerably affect the printing quality, so
t hat hi gh precision is required. tnd4order to stabilize ink discharge
angles, that is, to increase ink |landing precision, the cross-sectional
shapes of the discharge nozzles are smothly narrower fromthe inner side
(head cBhBndasSb@elirt 9nt REeSnBuLEE $iiden( ditsehagesuhf ack wiide)f a print
head in correspondence with discharge nozzles 31 shown in Fig. 4. This is
becausediksbibkedchesg eaGhH G0al aphlaRse ALS aWeder _hfera‘&mdhh% iFpEeraryd de to the
outer side of the print head, scattered ink is discharged, thereby reducing
the | anditng HQuptagiysberweknt RBel Ak splalche heger dMigp Fwetanditg osure of
I nvention In view of the above-described problens, it is an object of the
present adfueehitohetd phapi deDan Thkjrelf ok, ntunkydheadicanaly eiafh preventi ng
a reduction in printing quality due to displacenent of a discharge nozzle,
and 3t abitlrezikisg cachaisdiing apeaieeiton rah sphozthariged diMecarioam .r ecor di ng sheet,
an inkjet print head including the inkjet print head, and a nethod for
produci ng t hBignki8€ sphows headcag2é Io whichotket headf chépedbBoned
problems, there is provided an inkjet print head having a plurality of
r ecor di Agsellegent $ndithposdeaeitn txapispot twitdoln  dilresttiion .f orlrditddisar gi ng i nk
from di scharge nozzles. The inkjet print head conprises one nozzle sheet
conpri sicA§ea phedeischrres pozéllest asf sheedemst ahilpa\ BB &% havi ng t he
di scharge nozzl es . g _.disposed in rows for respective ink colors. To
over conElEReé 25FEr éRe Rt PoRBEEHr SHEREFPOLLREAON Sixeskigdd Py dmIgmaunsy i nt
hegg having a plurality of recording el ements _disposed in a(frint wi dt h
di re¢t i GRTFEFPENGIEEhE&PYTRE PRRPLAGHTGPScRer G&ndPA%EN e Ghnkj et print
head coRpLl, 288,270 A2HZ $otMeghrl T LN ALY ST 1 a1

straight line is carried out, a portion of an image is

displaced at a print area of the head chip 30B.

Consequently, a stepped portion is formed in the printed

15 straight line.
Fig. 13D shows the case in which the head chip 30D is

tilted. 1In this case, the discharge nozzles at the head

chip 30D are also tilted. Therefore, when, for example,

printing of a horizontal straight line is carried out, the

20 printed straight line is bent. In addition, since the

interval between the head chip 30C and the head chip 30D is

increased, a white streak is produced when printing of a

solid black image is carried out.

As described above, the discharge nozzles are

25 positioned in correspondence with the positions of the head



el ectroforned netal |ayer and having the di scharge nozzl es di sposed in rows
for respective ink colors; and a plurality of substrate nenbers, each
including at least two of the 10 plurality of recording elenents. The
substrate nenbers are positioned at and affixed to the nozzle sheet so that
t he di scharge nozzles in predeterm ned nunbers in the discharge nozzle rows
for the respective colors correspond to the recording elenents. 15 To
overconme the aforenmenti oned problens, there is provided an inkjet print
head having a plurality of recording Blenents disposed in a print width
direction for discharging ink fromdi scharge nozzles. The inkjet print head
conpri ses one nozzle sheet conprising a predeterm ned 20 el ectrof orned
metal | axghsandaBEYiagnbhe, diachacoeonezz et adl 5RAREY Sl Bt L ka _
respective ink colors; and a plurality of suBstrate menbers, each 1 ncl udi ng

at | easpyt WDsBbsiNg RbHEALhLY 2bwkesar dbRdethbemBBhee FRenSYRILLAL e menbers
are p03|¥|oned at and affixed to a growth surface of the ndzzle 25 sheet so

that theagdefehar 89anPzahasbiAcRr ¢AREST FheedoNuehehy probdem Bclhesdi scharge
nozzle rows for the respective colors correspond to the recording el enents.

To overegger thetnkopeaenkienediphohheds, thehealds chPigVicdedeeaponakingt print
head having a plurality of 5 recording elenents disposed in a print width
directi oo bne doschatgi pgsinkoheamidi sabkaecgeedoasl esatEde innkjretr print head
conprises one nozzle sheet conprising a predeterm ned el ectroformed netal

| ayer aarahpiepngJtbeandisecExags neolz Aaaerdi mskeitcd thi srovwsulh b caespeciove i nk
colors and a plurality 10 of substrate nenbers, each including at |east two
of the prutabDédy oFfheecdsdi rgreketephingTeersubshr ahy wEntérs harel
positioned at and affixed to the nozzle sheet so that the di scharge nozzles
i n predehepnrard forbths rasphetdiveckhalgesnoarisesr sWatf dis cad Legspecti ve
colors correspond to the 15 recording el ements. Each di scharge nozzle row
for ther86tFESPOAANNEOCOFERTI Begivepdséde Ank ddsshamoeanioy zdesaifgiit |ine in
the print width direction, and the substrate nenbers _are di sposed in rows
in raP@ﬁtCPﬂﬁésaPﬁ EBPPEspORdBRCENRIt KOLRE - di SEREr ¢8RSz E0ed. 20 To
overcone the aforenentioned probl ens, .there is quvided an i nkjet print
head ha€PHBCElBPu%8|FP§°6frFEESP&FggléﬁéﬁenF§s&i§&8§e&niﬁ &SI dt h

compr | S8 BREPRG351 BUENGEY BonprPRerAbeE BPBdsterm ned | o T e

This problem will be described with reference to Figs.

14A to 14C. In Figs. 14A to 14C, it is assumed that the
15 head chips for respective single colors are precisely
positioned.

Fig. 14A shows a case in which a head chip row 32
corresponding to a particular color is displaced in a print
width direction when head chip rows for the respective

20 colors, yellow (YY), magenta (M), cyan (C), and black (K),
are disposed in that order in a recording sheet
transportation direction. 1In this case, a magenta (M) image
formed by the displaced head chip row 32 for magenta (M) is
printed by being displaced in a horizontal direction

25 (arrangement direction of each head chip) from other images




25 electrofornmed netal |ayer and having the di scharge nozzl es - 10

di sposed in rows for respective ink colors; and a plurality of substrate
menbers, each including at least two of the plurality of recording

el ements. The substrate nenbers are positioned at and affixed to a growh
surface of the nozzle 5 sheet so that the discharge nozzles in
predeterm ned nunbers in the discharge nozzle rows for the respective
colors correspond to the recording el enents. Each di scharge nozzle row for
t he corresponding color is disposed-ik & substantially straight |ine, and
t he substrate nenbers are 10 disposed in rows in straight lines in
correspondence with the discharge nozzles. To overcone the aforenentioned
probl e re o)A an . hnkj rint head having a plurality of
recordrggrg?§n§ tgngfsgggg ei%tgggigkggﬁsdth direction for 15 discharging
ink fromdis rg o] . 4 TREe LNkl e N Rrkses one nozzle
sheet conpri§F§Q g4§r§§é?§rﬁiEgaéngc%pg?grheggggtgﬂgpaggr and having the
di schar gg rRaaples i figS RS &t dtherOWS ritalc 185PRGhIME (vHe AL ARy
plurality of substrate nenbers, éach including at |least two of the 20
pluralitynigf rogcandidde relspititg the yauhd &lys )M is AR RPSIH ioned at
and affixed to the nozzle sheet so that the discharge nozzles in

pr edet ereicoed ingnieret it rahepdirsehtaoge d1926te oraws TortHike despect i ve
colors correspond to the recording el enments. The di scharge nozzle rows for
the 25 wedpeet iwegeol/formear ®ydit$posddpiaddinthddte ahigchamg8nagzd es - 11
in predeterm ned nunbers are in staggered arrangenents, and the substrate
menber s yailé own ist agderted &y drgere nispila ozl res pdredesheetwi t h t he di schar ge
nozzl es. To overcone the aforenentioned problens, there is 5 provided an

i nkj et prinspesidtian ng regslivnalfirtom oft heer dmdiges doement dyiisposed in a
print wwdth direction for discharging ink fromdischarge nozzles. The

i nkj et phenothead codwpisi-ses one nozzl e sheet conprising a predeterni ned

el ectrof ormed netal |ayer and having the discharge nozzles 10 disposed in
rows? f or respégti V&Ci pRo¥s| ar sasandnavwpl-ahahreg ehipubsweaBé nembers, each
including at |l east two of the plurality of recording el enents. The

subst r afRTHESBENE 180 tho SRt FEd 24t CRAP AT F(EhEF 6 a "GISWER siPfrace of the
| heet t hat i | i det i.ned nh 15

Che di s Hargdthos 2P Foms™ O); HEarbebai o AT & Reortradiond 18 the

i Sposed 48 CRAE s HEGEeCiargB gy, REES o Do CART bt AU S 1 o

stagger ¢ at;3RATRALS, %g n&%%ss%l%sta{%t galrg'gﬁ_%%{ Sonart%e: N4 A9061d 20

ar rangerre_nt S In cor respgn ce WI th t _ a_r ge_ nozz es 0] 51\?er CQITE t he
af of e Rhe@Red tisahh . JRenR et RNAY dahaAR 1dHY elerl litfadarad having a
plurality of recording elenments disposed in a prlﬁt qufh Irection for
di schar giyag tleBK Wik AM@ispeldr 48 R 3hiye HIRMIKIRL MW ¥ the

remaining color, that is, the images are printed in a tilted

state.

As described above, the positions of the ink discharge
20 nozzles considerably affect the printing quality, so that

high precision is required. This is particularly important

for a printer capable of printing using a plurality of

colors.

The shapes of the ink discharge nozzles also

25 considerably affect the printing quality, so that high



25 head conprises one nozzle sheet conprising a predeterm ned - 12

el ectrof ormed netal |ayer and having the discharge nozzl es di sposed in rows
for respective ink colors; and a plurality of substrate nenbers, each
including at least two of the plurality of recording el enents. The
substrate nenbers are 5 positioned at and affixed to the nozzle sheet so
that the discharge nozzles in predeterm ned nunbers in the discharge nozzle
rows for the respective colors correspond to the recording el enents. The

di scharge nozzle rows for the respeeti’ve colors are di sposed so that the

di scharge nozzles 10 in predeterm ned nunbers are in staggered arrangenents
and so that each set of the discharge nozzles partly overlaps another set
of the di r, z7] N recordi di ym.t.r-anspartatj.on.direction,
and the §%%g%%% eq%%éﬁgiérgpg iﬁg%fﬁﬁgg}g%)§#¥%ﬁé€ﬁbnﬁ§% 155?F3§§%ndence
with th hsghar 15 .nozz| es. var t f tion robl ens,
there i %n rl%\%i’dggl%gngisﬁka%t q%rﬁr-r%%s%egéﬁﬁg\%n#&%gaﬁ%%of’o?t%regcor di ng

el enent Y o] 1! B Wi Wy j or. di r.gi j far.om
dischargggﬁgzgﬁgg} Tag %Rﬁ?&? 6&?E?Q%63%%%%H§%h6¥%§§%ﬂgﬁgkﬂ%?L erg eet
conpri SinRG rduwRire dela FnRed nelesC i fe0r (R dTREAl 123y &l Nd havidag th-e

di scharge nozzl es disposed in rows for respective ink colors; and a

plural i ytefr syl r@tie JRFRY Surddel iNHdid At dieasthdae i¢f the
plurality of recording elements. The substrate nmenbers are 25 positioned. at
and af f iceedelspord@n@dt izt deendfrddhe ¥4 31 -shbwn Sheetigo 4.hat the

di scharge nozzles in predeterm ned nunbers in the discharge nozzle rows for
t he resmedisi e oelcaiusegorifespend rios st dtdemradi hagledmeirtess willeer di schar ge
nozzle rows for the respective colors are disposed so that the 5 discharge
nozzl es finomprtdee tiemmmed deu e thearomtier stiaggerfed har ariganeriazi,and so t hat
each set of the discharge nozzles partly overlaps another set of the

di schar geatdeziess link 4 sr eldscdiany adeditdva nekan spstucmiconhdi rlectdiony, and t he
substrate nenbers are in staggered arrangenents in correspondence with 10

t hel @i sEF&cds insz AfesheTd ngy @i e ties giddmemsitsiedned probl ems, there is
provided an inkjet printer conprising a replaceable head cartridge
conprising an inkjet print head having a plurality of recording el enents

di sposed .in_a print width direction 15 for discharging ink from di scharge
nozzl es PigRd OSHE n 8Lz 118 VSRt conpri si ng a predet er ni ned el ect r of or med
netal |ayer and _havin e djscharge nozzl.es djsposed,in,rows for

respect.i ve iﬁ? XbFHrQE %BeoebPXSHQgFﬁéléﬁgrBﬁﬁhiﬁﬂﬁedlﬁréﬁléﬁs, there is 20
provi ded.,an inkjet .printer _conprising a.replaceapl e head cartri.dge

onpr | SRSt (4l BeRe o an RAg 4 <b ) 251 F Hrai SR8 erent s
di sposed i I ] ir i far, . di ar.qi i f i ar ge

nozo] oo o0, tabietile Yot etoriind’s (Al ST M rlind AR et a

layer apghe?? NaMispd ddamedits 0@ 1A R HRAsed dry raus,ihar, rRSRect i ve
landing position of discharged ink on a recording sheet, an
inkjet print head including the inkjet print head, and a
method for producing the inkjet print head.

20 To overcome the aforementioned problems, there is

provided an inkjet print head having a plurality of
recording elements disposed in a print width direction for
discharging ink from discharge nozzles. The inkjet print
head comprises one nozzle sheet comprising a predetermined

25 electroformed metal layer and having the discharge nozzles



- 14 ink colors; and a plurality of substrate nenbers, each including at

| east two of the plurality of recording el enents. The substrate nenbers are
positioned at and affixed to the nozzle sheet so that the discharge nozzl es
in 5 predeterm ned nunbers in the discharge nozzle rows for the respective
colors correspond to the recording el enents. To overcone the aforenentioned
probl ens, there is provided an inkjet printer conprising a replaceabl e head
cartridge conprising an inkjet print head having a plurality 10 of
recording el enents disposed in a pri-n8 width direction for discharging ink
from di scharge nozzl es; one nozzle sheet conprising a predeterm ned

el ectrof ormed netal |ayer and having the discharge nozzl es di sposed in rows

for respg ;[o‘%%d rlt& %ﬂ%%]ﬂg%ﬁ%fﬁg#rvael iité'%k Q:folso trate nmenbers, each 15

i ncl udi ng east two O ality recordi’ng el ements. The

substrat e MeFBeLyeatenBothl! A88eAbn2MnR LEBRILALA GRANN squrface of the

nozzl e sheet so that the discharge nozz n predetf erm ned nunbers in the
di schar ga-Razide droWn it e e Re 4R iGR] o G 1esRPE to the 20

recordi ng el ements. To overcone the aforenenti oned problens, there is

Provi ded-cidridikictle IidMtey CUPYIeH NG & THIACeARIt head Gardd | dae
conprising an inkjet print head having a plurality of recording el enents

di sppsediiisthareying wkdtdroti rcidren g&b oz 1diss.chamgi nch ke thoim*@li scharge
nozzl es; one nozzle sheet - 15 conprising a predeterm ned el ectrof orned
met al | &yeerd anthphaweasy diee rdi dlargde ato znes i iSRp $e b tdu g tnsn fredd
respective ink colors; and a plurality of substrate nenbers, each incl uding
at | easteltent mff drime dpimertalli tha yafr reecbidivigidb tHeeniEdcharbe muhsigat e
menbers are positioned at and affixed to the nozzle sheet so that the

di schar gd spesgdesin rroprse detre meispedt triebemsk iae Itdes ;dissthar gel vorlzitey rows f or
the respective colors correspond to the recording el enents. Each di scharge
nozzl e dw s ted e gramssendiasgie olnsrl udsine adi sypssdd tiwe fulist antial |y
straight line, and the substrate nmenbers are disposed in rows in straight
i nkS i RlddierldsponferGeatiding 1fd sesdifar gEhfoAHREE rate R aife

af orenenti gned problens, there is provided an inkjet printer conprising a

r epl acedNSd HEEFU 5 e AT iaddd xeshra Sy o7 ahfkBteed iR Hedd Hi&ing a
plurality of recording elenments disposed jn a print, wdth direction for

G SChar SRETARDS POt G iy Gt SE AR T eoh SRR Hhddte CHhSTIARey a
predeterm.n el ectrof orned netal l.ayer and having the discharge nozzl es

di sposeé{glznzel%ov{:/sow orf%rrest SctiTE ST VK oorrss;co&%sépo& ref ihttq'fgof substrate
menber s, dnel udi t least two of the plurality of recording
elenentgF%?%@%g §F%b et%Enbers are positioned at and affixed to a growh

surface of the BoLzkenshegh akokBfoRPzeheasAeshisfs! Nk e i schar ge
nu I SC

nozzles in predeterm ned 25 ers in the argé nozzl e rows for the

respect ip¢®vided an inkjet print head having a plurality of
recording elements disposed in a print width direction for
discharging ink from discharge nozzles. The inkjet print
head comprises one nozzle sheet comprising a predetermined

20 electroformed metal layer and having the discharge nozzles

disposed in rows for respective ink colors; and a plurality
of substrate members, each including at least two of the
plurality of recording elements. The substrate members are
positioned at and affixed to a growth surface of the nozzle

25 sheet so that the discharge nozzles in predetermined numbers



- 16 colors correspond to the recording el ements. Each di scharge nozzle
row for the corresponding color is disposed in a substantially straight

| ine, and the substrate nenbers are disposed in rows in straight lines in
correspondence with 5 the discharge nozzles. To overcone the aforenentioned
probl ens, there is provided an inkjet printer conprising a replaceabl e head
cartridge conprising an inkjet print head having a plurality of recording
el enents disposed in a print wwdth direction 10 for discharging ink from

di scharge nozzl es; one nozzle sheet -cOnpri sing a predeterm ned

el ectrofornmed netal |ayer and having the di scharge nozzl es di sposed in rows
for respective ink colors; and a plurality of substrate nenbers, each

i ncl udi I 0 lLur al i f._recordi 15 el.ements. The
substra?g %@ﬁb??%Eg%gggoéfkgﬁﬁﬁé%ﬁﬁ gﬁﬁ'ggFi%§ é%§§%ﬂ§rﬁ%%ﬁﬁ§sheet so t hat

t he dis%@%&%%g%ﬂé?k%st%% Q%Egﬁkﬁﬂ1'gﬁggﬂ¥ﬁgﬁrs in the discharge nozzle rows

for the respecCtive colors correspon recordi ng el enents. The

di scharge Nnoggl gveuemkOtnbhe rhesRBAtiKRea0LEB12NE dialosed 520 so that the

di scharge nozzles in predetermne ers in staggered arrangenents

With reppeehded anf %%Q_rj@itn?)r%@i WS %ﬂ‘?fgtaéiﬁ%rdélriecf}“ﬁ" and the

substrate nenbers are in staggered arrangements 1 n correspondence wth the

di schar geceezahes e 12nehe sOvapERd he af granrntiened preiwmn ddlere is -
17 provided an inkjet printer conprising a replaceable head cartridge

conpr i sidigcha rigikjgeti nfr iftiorh@dé dhaigeg nd M 1WAl | thhe0fi g dmiciel enent s

di sposed in a print width direction for discharging ink fromdi scharge
nozzl esheaxe coopzlicesheele hozater isticrt aoppedetiergria et latimofrmsded net al

| ayer and havi ng the di scharge nozzles disposed in rows for respective ink
col ors; edrdtaofloumeald tetafl dalystr anel mentiers theach satdngl npzatldseast two
of the plurality of recording elenents. The substrate nenbers are

posi t i ofe@pasedndnl goaist ifred resre cfriowt Hrdurdcdesr of arfte angdaim lsitget so
that the discharge nozzles in predeterm ned nunbers in the di scharge nozzle
r owsV f oPft Fabsdspaet meabesisor sashr desimed nd athd easdortdingfeltdreent s. The

di scharge nozzle rows for the respective colors are disposed so that the

di schar §&UgE22tds Of5 FER OFFd @t Erlemead snuntfdes salks tinpts Mpphes @%angenent s

with respect .to medi um t sportation direction, and the

g reco&%?gg ran
subst r aP@SHEARBES 3fte 3 gg}g‘t?tde&oart?‘ﬁn%% shectorieidtddd&® with the
dischargg n ézI%s.oTolovencone the afarenentioned prohlens,, Hﬂﬁre is 20
provi ded 85 PAR e OfA Fter Ne SFSACSETLA ﬂ%@’ﬁbﬁ emngii{? Hratarpse
conpri si i.nkj_e rint. h g}hvin plurality of r or%in el enent s
di sposeggigrﬁg 6rglwr?t tfv?n!%dtt edirr%% telcgr%vfegr(:%&iosrcsné:rogﬁ gsgoﬁﬁchroo }Iﬁgschar ge
nozyd esycNe 1578 HReRl COMISING & RIS &4t rgformed net al
| ayer ang %5 Eaéfng ?he Eischarge nof%ﬁééﬁhiébosé%qgﬁﬁﬁg§é or respective
corresponding color is disposed in a substantially straight
line in the print width direction, and the substrate members
are disposed in rows in straight lines in correspondence
with the discharge nozzles.
20 To overcome the aforementioned problems, there is
provided an inkjet print head having a plurality of
recording elements disposed in a print width direction for
discharging ink from discharge nozzles. The inkjet print

head comprises one nozzle sheet comprising a predetermined

25 electroformed metal layer and having the discharge nozzles



- 18 ink colors: and a plurality of substrate nenbers, each including at

| east two of the plurality of recording el enents. The substrate nenbers are
positioned at and affixed to the nozzle sheet so that the discharge nozzl es
in 5 predeterm ned nunbers in the discharge nozzle rows for the respective
colors correspond to the recording el enments. The di scharge nozzle rows for
the respective colors are disposed so that the discharge nozzles in
predet erm ned nunbers are in staggered arrangenents and so that each set of
the 10 di scharge nozzles partly overllps another set of the discharge
nozzles in a recording nediumtransportation direction, and the substrate
nmenbers are in staggered arrangenents in correspondence wth the di scharge
nozzl es . r e or t ] d .prohl . .there is,15 pr.ovided an

i nkj et 8%g§9§§8cg§g?9g?n§%% F%%ﬁ%&%gggel éa§°§§ﬁﬁri§§g €OEBPF Mg Yan i nkj et
print hSstBﬁgkggt@ @EMB%E%tYeQEhrg%%ﬁﬁﬁ&%geg%nﬁgg%tdE%%p%&dt%% a print

wi dth direction for discharging ink ffrom di'schafge nozzl es; on€ nozzle
sheet cgiREL3iRg BrPredslaliMned flael of ehued ekl dayerpand 2Q having

t he di scharge ndozzl es disposéd in rows for respective ink colors; and a
plurali F?és@i:i%kl@at hat @neR AR kedfaeh al REbWENNGualraleasls iR AfoANe
plurality of recording elenents. The substrate nenbers are positioned at
and mf f kxedtt goataa@WheS k0@ rgk hbeznezzlie ?&%@lte_t%%im g s

di scharge nozzles in predeterm ned nunbers in the discharge - 19 nozzle
rows fohint bher dspedhirge €0kzeNe GokiseFRPeNEhko relipecedaididag calsements. The

di scharge nozzle rows for the respective colors are disposed so that the

di schar gerrespbes itn phedekcevrdied erushenhs sar e Hakhs ddgetmed eahioadenent s
and 5 so that each set of the discharge nozzles partly overlaps anot her set
of the dpwcliargéhrozpires spondingcaodiong isediismotseandpmorat ati on di recti on,
and the substrate nenbers are in staggered arrangenents in correspondence
Wi th t heubissehiige lyostires ght0 lTneovendombet Isabsftaadee mempeed @rebl ens,
there is provided a nmethod for producing an inkjet print head having a

pl ukQl i BfsePsedcdndirpy Selansirs igihdpddagsi ina cprinespanglemadi mddhi on f or
dischar%ing ink from di scharge nozzles, the nethod conprising the steps of
f or m ngther 8dsshargpePoR&eRg 15 a predeternined pattern onto an

el ectrically_conductive substrate using an insul ating Bhotonesist mat eri al
in correspont@ntEeRFPRe sF28s2 6P aRaNEI SPEACRECBAEMEent PRECIIEchar ge nozzl es

Ol oposedL 00 01 RReCLl, bk cRl sy, seLSElYEly Ly ng o Faver or
o oot LR, A0 LB LU LBLILICT ! A oo Mg Sl aver s
084 oLt RO GO B0 WIS Kb corl I leTeaLegal 0
' head comprises one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and a plurality
of substrate members, each including at least two of the
20 plurality of recording elements. The substrate members are
positioned at and affixed to the nozzle sheet so that the
discharge nozzles in predetermined numbers in the discharge
nozzle rows for the respective colors correspond to the

recording elements. The discharge nozzle rows for the

25 respective colors are disposed so that the discharge nozzles



- 20 nozzles in predeterm ned nunbers in the discharge nozzle rows for the
respective colors correspond to the recording el enents, the nozzle sheet
being forned by separating the electrofornmed |ayer fromthe substrate. 5
Brief Description of the Drawings Fig. 1 is an expl oded perspective view of
a detailed structure of a head of a first enbodinent. Fig. 2 illustrates
the steps of formng a nozzle sheet 10 in the enbodinent. Fig. 3 is a
sectional view of a detailed structure of the head of the enbodi nent. Fig.
4 is a sectional view showing the relBtionship between the positions of
head chi ps and the position of the 15 nozzle sheet. Fig. 5is a plan view
of the arrangenent of the head chips in the first enbodinent. Figs. 6A to

6G illugtr gatr%d%tE%r eg@d i Gh Jheatier 3R g{edveaf}de : g§ ?ﬂ%n%@oapfaent 20

Fig. 7 is an explo perspective view o alle ucturé a head of

a Secon@h%”%%%%%gﬁke Eb%be%s'%r% Hla%€QQ?@faa 4?%&H4§W§mﬂ@QHlof head chi ps

I n the second enbodi nent n view o e arrangenent of head
chi ps ZQOE&e%pbBU%%c%”QQth%%% dlscharge nozzles.

To overcome the aforementioned problems, there is
5 provided an inkjet print head having a plurality of

recording elements disposed in a print width direction for
discharging ink from discharge nozzles. The inkjet print
head comprises one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles

10 disposed in rows for respective ink colors; and a plurality
of substrate members, each including at least two of the
plurality of recording elements. The substrate members are
positioned at and affixed to a growth surface of the nozzle
sheet so that the discharge nozzles in predetermined numbers

15 in the discharge nozzle rows for the respective colors
correspond to the recording elements. The discharge nozzle
rows for the respective colors are disposed so that the
discharge nozzles in predetermined numbers are in staggered
arrangements, and the substrate members are in staggered

20 arrangements in correspondence with the discharge nozzles.

To overcome the aforementioned problems, there is

provided an inkjet print head having a plurality of
recording elements disposed in a print width direction for
discharging ink from dischargé nozzles. The inkjet print

25 head comprises one nozzle sheet comprising a predetermined




- 21 Figs. 10Ato 10D illustrate the positions of head chip rows for
respective colors when any of the head chip rows for respective colors are
di splaced in a print head of the third enbodinent. 5 Figs. 11A to 11C
illustrate the positions of the head chi ps when any of the head chips for
particular colors are displaced in the print head of the first enbodi nent.
Fig. 12 is a perspective view of an internal structure of a line printer of
an enbodiment. 10 Figs. 13A to 13D illustrate the positions of head chips
when any head chips for particular €dlors are displaced in a related print
head. Figs. 14A to 14C illustrate the positions of head chip rows for
respective colors when any of the head chip rows 15 for respective colors

are dlsgh%EEQOf% %e@?h%%%% ﬁ%l%r %rl %av% g t %§E1¥%ﬁag(g é%%{%lng Qut the

| nventi on feun ts o I'nvVen e 20

descri bed sl aheLeRee oo &%Psg r&wv;égamé A1t SSTRAd TeRh), A5 sshewn in
Fig. 1, nkj et print head reinaftér sinply re erred to as ead") 21
whi ch p%&f%%%%tEbQ% members, each including at least two of the
plurality of recording elements. The substrate members are
5 positioned at and affixed to the nozzle sheet so that the
discharge nozzles in predetermined numbers in the discharge
nozzle rows for the respective colors correspond to the
recording elements. The discharge nozzle rows for the
respective colors are disposed so that the discharge nozzles
10 in predetermined numbers are in staggered arrangements and
so that each set of the discharge nozzles partly overlaps
another set of the discharge nozzles in a recording medium
transportation direction, and the substrate members are in
staggered arrangements in correspondence with the discharge
15 nozzles.

' To overcome the aforementioned problems, there is
provided an inkjet print head having a plurality of
recording elements disposed in a print width direction for
discharging ink from discharge nozzles. The inkjet print

20 head comprises one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and a plurality
of substrate members, each including at least two of the
plurality of recording elements. The substrate members are

25 positioned at and affixed to a growth surface of the nozzle



25 printing and has a plurality of recording el enents di sposed - 22 in a

" print wwdth direction for discharging ink fromdischarge nozzles is forned

of an.electrofornmed |ayer formed of nickel or a material conprising nickel
The head 21 conprises a nozzle sheet 23, a plurality of head chips 5
(substrate nmenbers) 25, and a nenber 26. In the nozzle sheet 23, four

di scharge nozzle rows for respective colors, yellow, nagenta, cyan, and

bl ack, are disposed in correspondence with printing operations using the
colors yellow, magenta, cyan, and btadck -and in substantially 10 straight
lines in a direction in which the rows traverse a sheet (that is, print
width direction). In correspondence with the discharge nozzle rows for the

[ eSPECt isHR fOLA $nakhenBeRd SERaRYe2 Al AR TR iSO el AN

nozzl e sheet 23 in straight |ine are a to the noz

23. A sykf age @ﬁs%ﬂ%rﬁﬁ%m%rzza@ RN g e Heead SRS ved doi syPsequent |y

processed into a rough surface, and is affixed to the nozzle sheet 23, so

that i nkopatlgoare thormrd ragbwaendt ke ARG, 26Hand ia LaldAddge 20
shown in Fig. 12. 20 As shown in. Fig. 3, the head chips 25 are forned by

processirdgsa foirl ithen reghsictave 261bysi Alregalsedsad G ttHAChHHgues. Each
head chip 25 conprises heaters 28 and a drive circuit 29. The heaters 28
ar e heatiisghelreee nvbe z(eec dhdprgdeltermine)d hamdeeat iang itk svaRyred
successively 25 disposed side by side. The drive circuits 29 drive the -
23 heatersnzé@mefiie pozzlse sheet ea3h sepr efesdhed ddedhaatgecinodlars cr oss
section openings are disposed above the respective heaters 28. For exanple,
partiti pastilor oviee Lhpat enstd@rasetf ofmedies Ay alayrde Itz Z24s so tehat i nk
chanmbers 30 are fornmed at the respective heaters 28. D scharge nozzles 31
are for egorainge megizme tyhasp oy agd onh gl riegit idmopar®b téwn sfubst rSueh
heaters 28 are di sposed near sides of the respective head chips 25. A side
of eachM@MPga st Arm 22 BGaghered: ke rRAFEEEN 8 1ar egIapRPIsENache idape of
conp teeth sqg as to expose the ink chanbers 30. In the head 21, ink paths
33 He &8 e BPrORe "REFEEE 26 and the dry films 24 so that ink contained
in ink cartridges Y, M qh ang B shown in Fi%. iz is % ided.fromthe
exposed si deS® THEFEPBFetREna18TERENREGACI1PLPReCMAk F824Gi d8d to the ink
chanbers 30.at the respective heaters 28 f.rom. ongi.tudi nal edges of the
head ChPREv485d AFedlRRGal "ais 26O R T35d ™54 3 ¢ ROARERTA £ Ste opposi t e

to the %EQ%rW%%%ec%Qﬁrqgﬁkgr%n2§n§5%tp%%&EQe%Ead having a plurality
of recording elements disposed in a print width direction
15 for discharging ink from discharge nozzles, and one nozzle
sheet comprising a predetermined electroformed metal layer
and having the discharge nozzles disposed in rows for
respective ink colors.
To overcome the aforementioned problems, there is
20 provided an inkjet printer comprising a replaceable head
cartridge comprising an inkjet print head having a plurality
of recording elements disposed in a print width direction
for discharging ink from discharge nozzles; one nozzle sheet
comprising a predetermined electroformed metal layer and

25 having the discharge nozzles disposed in rows for respective



20 Flexible wiring substrates 35 are connected to the pads 34 so that the
head chi ps 25 can be driven. Accordingly, in the head 21, an ink discharge
mechani sm for causing the ink drops 36 to fly fromthe di scharge nozzles 31
conprises the heaters 28, the ink chanbers 30, and the di scharge nozzles 25
31. The head chips 25 are formed by successively di sposing - 24 the
heaters 28 of the ink discharge nmechanismside by side. Fig. 5 shows the
arrangenent of the head chips 25 in the enbodinment, and is an enl arged vi ew
of a portion froma side of a sheet-1in Fig. 12. As shown in Fig. 5, the
head 5 chi ps 25 having the sane structures are disposed in a straight line
on the nozzle sheet 23, at one side of the ink paths 33 for the respective

col or's. sht EBSABEadaRh ol BAAIS sheetl s d g0 thaly bredet or m ned

nunbers of successive har ge nozzles dre grouped in

uni ts, apdi3a;hBak tﬁ%a@esi&w oRs he A H9GR3 9 Ryl In each group

. t
are shifted in a sheet fee irection” In correspondence wth the nozzle

sheet 23;cReadst er Fhaed puhens fenralLs 28 i teathadead L p 25 are

grouped in units, and their positions are 15 shifted in the sheet feed

directi gfifikied t2 €%a087318S shie tShid t IR WHS dikdhe ez f188d in
direction. In order to, for exanple, sinplify the description, Fig. 5 shows

a cae phevbicelint Aege ngin®eRs Ah TeMeidFEIYIJHAE e Edisathe This
al l ows each head chip 25 to effectively use the 20 di scharge nozzl es whose

posi ti orespeetihief tedoirs tthe reheehd eed thy eeidoaiing @ldeferita successi vel y
drive the grouped heaters.

To overcome the aforementioned problems, there is
provided an inkjet printer comprising a replaceable head
cartridge comprising an inkjet print head having a plurality

10 of recording elements disposed in a print width direction
for discharging ink from discharge nozzles; one nozzle sheet
comprising a predetermined electroformed metal layer and
having the discharge nozzles disposed in rows for respective
ink colors; and a plurality of substrate members, each

15 including at least two of the plurality of recording
elements. The substrate members are positioned at and
affixed to a growth surface of the nozzle sheet so that the
discharge nozzles in predetermined numbers in the discharge
nozzle rows for the respective colors correspond to the

20 recording elements.

To overcome the aforementioned problems, there is
provided an inkjet printer comprising a replaceablé head
cartridge comprising an inkjet.print head having a plurality
of recording elements disposed in a print width direction

25 for discharging ink from discharge nozzles; one nozzle sheet



The order in which the heaters 28 are drive will be described with
reference to Figs. 6A to 6G Seven di scharge 25 nozzles 31 of each group
are successively controlled in - 25 stages fromphases 1 to 7 fromthe
di scharge nozzles 31 at a sheet 14 entering side. In Figs. 6A and 6G the
di scharge nozzl es are given nunbers in correspondence wth the respective
phase nunbers. 5 As shown in Fig. 6A when the sheet 14 shown in Fig. 12 is
fed, in phase 1, discharge nozzles 1 nearest the sheet entering side are
driven in order to formdots Dl. Then5 when the sheet 14 is fed to the

posi tions of next discharge nozzles 2 (Fig. 6B), the next discharge nozzles
2 are driven 10 to formdots D2. Subsequently, discharge nozzles 3 to 7 are

success&xﬁgﬁ gih% gégeé%gggﬁggkan1§%%?65@g ﬁggfﬁegﬁ%d L e F%@ ssively form

respectrv |ng t he

di schar e nggzL g alsggagggeﬁegwegﬁgguﬁ@a ah, difLers 5ng L3g3yeand the

di schar ge nozzl es sane nunbers’ i n erent groups

can be dhicves alet Ningagepl 9811ty bhesleadiale fehbaukd deop for formng

one dot 1s used to formo varying the nunper of liquid drops for

fornlnglhélﬁdQHé det 1ehbe QW6eo@ftthpﬂQEaﬂityabwegec%gd%Q that a tone is
produced. In thé enbodi nent, up to eight liquid drops are used to formone

dot .5 A gethedtkor Tﬁé%ﬁgstbﬁtébﬁéﬁbdgécélr@eéo@(iéébﬁeﬁh%%t add W Il be
described with reference to Fig. 2. In order to sinplify the description,

in Fig aZfieebyts0BReOhokhee2B8hdesCRar §BaozBkedidbBasieWhozzles28n First,
as shown in Fig. 2(B), an insulating photoresist nmaterial is used to forn1a

resi st pagdetédfminetihnambbirektiasshef dapphaxigaahelzy 184 rowslFormebat 0 a

stai nl ess-steel substrate (matrix) 101 shown in Fig. 2(A). The substrate 5
101 i s ekepeckdakl gotomducbrrrespnddhas ahehirekpesidnof edppeoxismatel y 1 nm
Using a mask 104, only a pattern resist layer 103 is irradiated with | aser
light. Fhehpdisehargesherzllayepwl@8ri $heorwedebpondiisgosiodgrdiischar ge
nozzles in rows for respective colors substantially in straight 10 lines
and-0 n dherprpAt 1w at Rugstastiianlys sshewahitn 1kng, BndTRbesisz®ssraggch

di scharge nozzle in each di scharge nozzle row of _the corresponding color is
appr oxi REREPFS12T9i A SRAGSEhEN; APEvAR BECREORTt Rénesntidrs of adj acent

nozzles is approxinmately 42 Vim_ 15 Next, homn in Fig. 2(0,
devel opﬁ@ﬁfe?EOBQPPFédwéﬁf‘ the discharge nozzies

To overcome the aforementioned problems, there is

provided an inkjet printer comprising a replaceable head

15 cartridge comprising an inkjet print head having a plurality
of recording elements disposed in a print width direction
for discharging ink from discharge nozzles; one nozzle sheet
comprising a predetermined electroformed metal layer and
having the discharge nozzles disposed in rows for respective

20 ink colors; and a plurality of substrate members, each
including at least two of the plurality of recording
elements. the substrate members are positioned at and
affixed to a growth surface of the nozzle sheet of the
nozzle sheet so that the discharge nozzles in predetermined

25 numbers in the discharge nozzle rows for the respective



after which, as shown in Fig. 2(D), an electrofornmed |layer 105 is
selectively fornmed to a thickness of approximately 12 ~mon portions of the
substrate (matrix) 101 where the resist layer 103 is not formed (the
substrate 101 is plated). 20 The el ectroforned | ayer 105 is fornmed of

nickel or a material conprising nickel. Then, as shown in Fig. 2(E), the
resist layer 103 is renoved. After this, the electrofornmed |ayer 105 is
separated fromthe substrate 101, thereby form ng the nozzle sheet 23. 25
The above-described nozzl e sheet havi¥f the di scharge - 27 nozzle rows
for the respective colors may al so be fornmed by etching or punching.
However, the etching nethod, which is a wet etching nethod, is an isotropic

et ehi ng crbhadoo2adspbhus « MRS debodiibigC Whiepl e kor meblas, dissehiange nozzl es

with 5 the proper sizes with high precisi‘on. The punching netho poor
reprodugibbizhket ¥okegausehkt cot rdisbbneyhly E%%%?Rti'snﬁ‘i shsEang phal es

corresponding to the discharge nozzles wt e sane shape and size when a

punchi ngubkadatis1ngpkacad ghln 13edi,t i29@, thie spwREHRe HRmRLROG desul ts in
hi gh manuf acturing costs because in requires a secondary processing

oper at i @A sgueeto iBUi-b st hat stermightwheneshe nhebeseapenkenrdwither ef ore,
the nozzle sheet is forned by an el ectrof orm ng nethod using nickel or a

mat €5 i atheodpeichargelhorizdkel. because this method nakes it: possible to
form di scharge nozzles of the sane required shape and size precisely at the
proper | ocatTonsvencthe hbzzhéoshrehtabntblepsabktehspethand has good
reproduci bility. In the enbodinent, since the electroforned |ayer 105 is

t hi nner prbad deke anegingtj €20 plrayée rl @®mpad sihgwa irepliageadlet head
cross-sectional shape of each discharge nozzle 31 is snoothly narrower

t owar ds cargrodoe sompxdeinBy aaf finkijeg i nfedgachigy iy o pillveadridyt h
surface side of the electrofornmed |ayer 105 by naki ng use of such a shape,
an i nk @fs&Rsrgeiaggrdemengsakiisresgd therely in% WickdasiiFgatdlen andi ng
precision. In order to showthe - 28 relationship between the position
of the £8¥zPdsshesring ird CrempEdischargeonorrd eféa@reningszis ishegtsi npl e
manner, the qQther structural conponents are not, shown iin Fig. 4. Although,

in the EAPBATFERL, 2nPERECTRITIAG defdetent osmetk Medsils daneed Pddsed as the

teri f._the el ectrof d | , that is, .th | e sheet,
Al s, bo AU aE En B RGN BROR 6P SRS APEREoChdBt FoRY R SR SIBE a0

101 is gpge 0f Stal nbass shecl heqause spailess stgel has excel | ent

flattening eristics and-i ncr eases the separabi’'l ity of natura

oxi de fHh%ﬂuhﬁn@aﬁtahﬁnget%%d%fthgl%ﬁ%r%ﬁHEEB%%df@é%@dﬁ%@O”ium

15 elements. The substrate members are positioned at and
affixed to the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements. The
discharge nozzle rows for the respective colors are disposed

20 so that the discharge nozzles in predetermined numbers are
in staggered arrangements with respect to a recording medium
transportation direction, and the substrate members are in
staggered arrangements in correspondence with the discharge
nozzles.

25 To overcome the aforementioned problems, there is



The head chips 25 include the heaters 28 as energy generating el ements for
generating pressure energy for 15 discharging ink fromthe discharge
nozzl es of the discharge nozzle rows for the respective colors forned in
the nozzl e sheet 23 fornmed by separating the electrofornmed | ayer 105 from
t he substrate 101 as descri bed above. As shown in Fig. 3, with an ink

di scharging direction and the surfaces of the 20 heaters (recording

el enents) 28 being perpendicular to each other, the head chips 25 are
affixed to the nozzle sheet 23 in erdér performa face-shooter nethod. In
this enbodinment, ink is discharged by the face-shooter nethod because the
head chips 25 are stably affixed to the nozzle sheet. 25 As descri bed

above, ;psve Lt ggtmatf BLYRGDY orpr 291 581 Li ¥eBd Hig i0agl Gl ps 25 to

one noz eet I'Scharge noz Ie o or the respectlve

col ors EEQE ﬁ%&é‘ihl Spf’lacegj BEOB‘EEnQOﬁ'eEa'dOﬂ%vﬁ%er e%‘ih‘}’aﬁ\é‘?ﬁ IT any

of the are IS possible to
di spl acgteetecetdthg e%ﬁeﬁeenetegogbactar YepRoat %Sidttahelrr%%%%n' s given
with reference to Fi Fig ows a case in which a head

chip roﬁb§2dﬁghh§rgﬁhb'QHkaEr6ﬂ|Q&sbﬁa@béphéﬁédebn %n@e%@z%h%ps%@@t
direction; Fig. 11B shows a case in a head chip row 32 is

di spd acedmprigisheat preadtdiringakidoB] eafdofio@mell Re$RAVG aFeGaSRId n vvhl ch
head chip rows 32 for particular colors are tilted. Since the discharge

nozzl eshakengorfeddiBchBegpr aperzleecaiispnsedf ihheowezzloe heplectitia hi gh
precision, it is possible to prevent displacenent between the discharge 15
nozzl esih@r cbherpar thaubaplaekoisy Afceubistghye menmbeirs,erdaeti nent, it is
possible to prevent a reduction in printing quality caused by the

di spl acenmedtiddihgany dkashetdiosoliatpe pdrnzrkéddtyand trecsiraliinig ze the | andi ng
positions of the ink on the sheet. 20 Therefore, the printing quality can
be enhamdenenaistholll shissrbdei menbeirs descpiolsédd Lgsiedg ads amd exanpl e a
thermal |ine printer for discharging ink by driving heaters, the present

i nviht | A filgefott ol ienigred thhevgtaceTRér &her 80zizRE 1§ NtSq At itHe |
applicable to, 25 for _exanple, a line printer for discharging_ ink by
dr|V|ngdlsghéggeppéiééﬁécﬂpl@r@ﬂéﬁéﬁﬂénﬁﬁsf%%ﬁ?Q§ﬁ Héhﬁ%V%‘j%ﬁqnﬁﬁgﬁarlnter

i ncluding the above-descri bed grlnt head 21 will be described with

referené ZF&eFFﬁwslforA Pﬁneeﬁ PﬁFéWelf°l§rsnQQﬁ¥q§@Hnﬁetf mmodat ed in

a 5 rectan ular housi n 5% h a she t tra é§ nt ai ni ng sheets

L0 s aobarpanedRai e, dhe BaSE & Fg s TP Ed %6 e housing 12

t he sheets 14 can be .f ed. V%e .t he sgeet % % i's |nserted |nt the I|ne
€

printer LEPPEES Mt h§°%P6F % Re %ﬁ&@ PS4 ar ddﬁgalﬁﬁgﬁaqﬂf et - f eed
rol{ger 16 by AREHeheGHTRCAY SN RAUALYUY arrangements with

respect to a recording medium transportation direction, and
the substrate members are in staggered arrangements in
correspondence with the discharge nozzles.
To overcome the aforementioned problems, there 1is

20 provided an inkjet printer comprising a replaceable head
cartridge comprising an inkjet print head having a plurality
of recording elements disposed in a print width direction
for discharging ink from discharge nozzles; one nozzle sheet
comprising a predetermined electroformed metal layer and

25 having the discharge nozzles disposed in rows for respective



of the sheet-feed roller 16 causes the sheets 14 to be fed towards the back
of the line printer 11 fromthe sheet tray 13 in the direction of arrow A
In the line printer 11, reverse rollers 17 are disposed at a side towards
whi ch the 15 sheets are fed. By, for exanple, rotation of the reverse
rollers 17, the direction in which the sheets 14 are fed is swtched to a
forward direction, as indicated by arrowB. In the line printer 11, the
sheets 14 whose feeding direction is switched to the direction of arrow B
are 20 transported by, for exanple,-siur-rollers 18 so that the sheets 14
pass over the sheet tray 13, and are discharged froma di scharge sl ot

di sposed towards the front surface of the line printer 11 as i ndi cat ed by

arrow G kN bl Liing i LNESG LY+ (418 h1ead arlid Jas2Qd s Joen) aceably

di sposed as di cated By arrow'D between e spur ro’Iers 8 and the -

31 di sqne&aalagotat '1@afst&et%a@f6%r§ g%@:a%q,tf e ggg% C' uding Iine

heads for yel magent a, cyan, l'ack 1's7disp t e bottom of a

hol der 22 chawicag aTPi"ee@%E%rt'Pa'%%dm%m%s and %&&1@@6@4&&\% npgenta, cyan,
and black ink cartridges Y, M C, and B are Successively disposed in the

hol der 22£i%Bids tal k@ws nbhe 1l RA R Riehhl thPdicHITREE P, 1 Sahar gi ng
respective color inks onto the sheets 14 fromthe respective |line heads. 10

As descpirbaetakeyfeds nie®easnaaz lteeshigelicHaolgd oWz 0@ dows WU Hes a
characteristic of the present invention, is provided, the positional

preci si epspkcedve diodohlar gerrezpossl ito corpersairelind kdregtantfsaci ITHat | ng
repl acenent of the cartridge conpared to that in the past. 15 (Second
Enbodi nentschbmgeheofzizist remsodionenthe frawspeditsotenrapd oraz Are rdwpdsad t he
respective ink colors are forned in the nozzle sheet 23 substantially in

st rai ghtsol thes &hé dasche rdier eotzizdes 2@ nededte nrhieyed mowdress @ rsheet

(print width direction), and the head chips 25 are di sposed on the nozzle
sheet iAnr @mgg@r§db§trer@ng@mept§t eaidyiso |theds darhc gratesyforidence with the

di schar nozzles. In this enbodi ment, discharge nozzle rows for respective
col¥ts gluiécaﬁw@s@eazare& REZEY SWealaps PEmat@r diedclefr gdenozzl es in

predeterm ned nunbers _are ,in - 32
discharge nozzles in a recording medium transportation

direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.
To overcome the aforementioned problems, there is

15 provided an inkjet printer comprising a replaceable head
cartridge comprising an inkjet print head having a plurality
of recording elements disposed in a print width direction
for discharging ink from discharge nozzles; one nozzle sheet
comprising a predetermined electroformed metal layer and

20 having the discharge nozzles disposed in rows for respective
ink colors; and a plurality of substrate members, each
including at least two of the plurality of recording
elements. The substrate members are positioned at and
affixed to a growth surface of the nozzle sheet so that the

25 discharge nozzles in predetermined numbers in the discharge



staggered arrangenents, and head chips 25 are di sposed on the nozzl e sheet

i n staggered arrangenents in correspondence with the discharge nozzles. The
other structural features are the sane as those of the first enbodi nent,
and, thus, 5 will not be described below. In addition, the nethod for
produci ng the nozzle sheet is the sane, and, thus, will not be described
bel ow either. As shown in Fig. 7, a head 21 is fornmed of an el ectroforned

| ayer fornmed of nickel or a material 10 conprising nickel. The head 21
conprises a nozzle sheet 23, a plurall?y-of head chips (substrate nenbers)
25, and a nmenber 26. In the nozzle sheet 23, four discharge nozzle rows for
respective colors, yellow, nagenta, cyan, and black, are disposed in

corresp%%n%er%h Tt r&tﬂengre%%%r 4iNS AR LSRG NG G A e@ | ow,

magenta, cyan, bllack so that the discharge nozzl'es 1 n predeterm ned

hunber s rake réii HR0AL rich t3, A0 AL A i A IANGRNRIY S, 1 My £ dHg erval s
bet ween the di scharge nozzles in a direction in which the rows traverse a

sheet (tBabelcti vl idd oMsdtdhHidigGdsad) -sd HHEA HesPNdRNME 2D Wt dhe
di scharge nozzle rows for the respective colors, the head tchips 25 are

di sposednopriede tee#dne S herlbedd iard M ragurred A 3nGRIRMNS al are
affixed to the nozzle sheet 23. A surface of the nmenber 26 facing the head

chi p& 250l shattbseqheridty df aees $HG dhalrgea nodgle s Warmaey antkrilspd fixed 25
to the nozzle sheet 23, so that ink paths are fornmed between - 33 the
menber 2Goahert sethedd thar diisdd@ r2@ showlda iF g rErorddihg Ghestioms t he
arrangenent of the head chips 25 in the enbodinent, and is an enlarged vi ew
of a pottreospordmttiice siideasfianhe asiteathel SubstiFiag.e h2mb&srssheawen im Fig. 8,
5 the head chi ps 25 having the sanme structures are di sposed on the nozzle
sheet 23tiegggresl tamaaasmendiss jinaced nespendesteagydarted her rdiryeveergd on bot h
sides of ink paths 33 for the respective colors. In each head chip 25,

heat er sN®&2a€€ -di sposed at ink path sides, that is, the head chips 25 on 10
both sides of the ink paths 33 are oriented so that each head chip 25 on
onetQide i s FBtaVeYCPBE HBEr eESTRMERLAEBBECPLrOBLEREN hB&FSCRASP 25 on t he

ot her side. .-This nmakes it possible for the head 21 to supply . ink to each
head ChPSOTSCERr GLAI ThRe! (BRE. PHORISE NG, e e to Rt Fo AT ASE6E ngly, 15

AT G SRR R

rotating. .hea hi Qn..one .si.de- t hrough.an angl e of 18Q.degrees with
respect %tl%%ggcl% g‘:ao C |sp Eh hlerlkot%ﬁ:eorrns‘q‘{lfIL &haﬁ:ﬁfsq?f%sdrgch(ﬁ sposed at

Subst antieahloy UG oantiers e Yules of the respectiae fead ol ps 28,4 n an
arr angenent Ogil rection lglfgstthée 3 sg%'ar ge nozzl i%fe(sgr%{nfldav&? _ ﬁlsa i ?}sdcti on),
so tdat 5t &sge,a%%letﬁrﬁ&%opfpatt&%r@ﬁ%%a@{%l%%ttﬁg@lq;ﬂ-coﬂwmdm the head 21,
flexible wWring substrates connected to the pads 34 of 25 adjacent head
chi ps 25udise rRiteVenrtied fHromHeing iHESRPRGresist material in
correspondence with sizes of and distances between the
discharge nozzles disposed in rows for respective ink
colors; selectively forming a layer on a portion of the
20 substrate where the resist layer is not formed by
electroforming using a predetermined metal; removing the
resist layer; separating the electroformed layer from the
substrate; and positioning a substrate member comprising the

plurality of recording elements at and affixing the

25 substrate member to a nozzle sheet so that the discharge



- 34 close to each other, that is, frombeing concentrated at one portion.

- When the discharge nozzles are shifted in this manner, the order in which

the heaters of the head chi ps above the 5 ink paths 33 are driven by drive
signals is opposite to the order in which the heaters of the head chips
bel ow the ink paths 33 are driven by drive signals. Therefore, in the
enbodi nent, each head chip 25 is fornmed so that the driving order by a
drive circuit can be switched. 10 Accordingly, in the enbodinent, in the
one nozzl e sheet 23, four discharge- itz e rows for the respective ink
colors are disposed precisely at the proper |ocations so that the discharge
nozzles in predeterm ned nunbers are in the staggered arrangenents with the
di st anc Hween .t jacent .di_s r zzl ei ng equal
n"the Qreerron™s REcERtRitoty ShrBa sl e TSR A AR Pect
(print widih «di.r [ e ip f 1 t 1,544 nozzl e
sheet 22%9% ngnﬁggpggﬁpeﬁgggg %%é%gko%g%§§§&§ﬁﬁ%ﬁé%$?$§?x%%%%ﬁgﬁ€nt, it is

possi bl @16ReRt8YeRhe? nbs2Ye! is@ReltN bald nff IFdir2Q GHAlsE ZAYSS th%_ _
di spl acenent of any of the discharge nozzles, and, thus, to stabilize the

| andi ng epegittrio@6 rafddin ¢’ ¢edm RReOBURe rS@et . In addition, the size of
each di scharge nozzle is reduced, and, thus, the interval between each

nozzte is reduced. Therefore, it is 25 possible to increase resolution. -
35 (Third Enbodinment) In the second enbodi nent, four discharge nozzle rows
f or theBregffeCkiseeipaliohs odr & hei Ppeasdcigisn t he nozzl e sheet 5 23 so

t hat, di scharge nozzles in predeterm ned nunbers are in the staggered
arrangenent sFiwt hlt he dnséaptedbédt peenpeathvdi st¢har gé nodzteibedng t he sane
in the direction in which the discharge nozzle rows traverse the sheet
(print wtduktdireectfi anheagndft ke fiead embpslidendr.e di sposed on the nozzle
10 sheet 23 in the staggered arrangenents in correspondence with the

di scharge noFktie Zowslushrahes ehbodiapat off dprhéng di schalgesheztzl e rows
are di sposed so that each set of discharge nozzles partly overlaps anot her
setl®f dbséhar gBPREEFEES -in a sheet transportation direction (recording 15
medi um transportation direction). Fig. 9 shows the arrangenent of head
chips 25 in Fhe: erbddi AeftCtafBelsVaRveRfarge8t ot éRoPEAUEEREROAL r om t he
sheet 14 side in Fi 12. As,,shown in Fig. 9, the discharge nozzles of the
di schar §&¢n ??Feofo%gefSPng§H§@Frve col ors 20 are disposed in staggered
arrangenents,.and,i n_such _a, manner _t hat charge nozzles in

r Ak rann of.adj% ent gi
staggered arfangefents’ Fﬁ?gééa?gcﬂéﬁﬁesﬂ8Y%Pgs 5? &R agﬁSPﬁ Pt hree
d'SCharg%tQ%éﬁl%§e3£o%{%ﬁbﬁg JE %e%%e%kiB%e%n%'%ﬁg'ﬁgéition of the

15 nozzle sheet.
Fig. 5 is a plan view of the arrangement of the head
chips in the first embodiment.
Figs. 6A to 6G illustrate the order in which heaters
are driven in the embodiment.
20 Fig. 7 is an exploded perspective view of a detailed
structure of a head of a second embodiment.
Fig. 8 is a plan view of the arrangement of head chips
in the second embodiment.
Fig. 9 is a plan view of the arrangement of head chips

25 in a third embodiment.



By virtue of the above-described structure, overlapping 25 portions where

- the locations for formng dots by the - 36 discharge nozzles are

adj acent each other allow m xture of dots by the correspondi ng two adj acent
head chi ps. The m xture of the dots makes the variations of the
characteristics between the adjacent head chips |less 5 noticeabl e, and,
thus, can prevent a reduction in printing quality. Fig. 10A shows a case in
whi ch, for exanple, when a print head is forned by disposing the head chips
25 for the respective colors in the stlaggered arrangenents in the 10
sheet-feed direction, the discharge nozzles are disposed at equal intervals
in the arrangenent direction of the head chips 25, that is, the head chips
are not disp d. i Fho+~1 S e, Leh. e I .S
di spl aced in#gggirég%i 5% ?ﬁDka?%ﬁs?ﬁ%@%e%iégié\%?gbgi‘lgd?gt ﬁg%‘ai éﬁl na 15
d'rECt'QBwQeEBQn@bggk%%ikg SB@o?@e%hékequdb@e%hbogéag!%hiéogo%gows a case
ee ir

in which a head chip 25 is displaced 1n the sheet- ction; and Fig.

10D 5ho‘f%rar%%%%cit@v‘é’“ic%holi%agr%h'dE%tpaéc@Eie it Gt 8d4 RS neal RE sgn from
Figs. 10B to 10D, even if any of 20 the head chips 25~thensel ves are

di spl acedi rihemdosghange nozzles are formed in the nozzle sheet at the
proper |ocations with high precision, so that it is possible to prevent

di spd acenent rpgsany1Rftbhei1pozzi gstfoteeorb pasiteshar o€0kAE. hdad
Accordingly, in the enbodinent, since the discharge - 37 nozzles are

di sposea@hipsr @veni anyhefsthgghead ahhiapBIEdRNba3® ilchdlareae oset adfe di scharge
nozzles partly overl aps anot her set of discharge nozzles in the sheet

t ranspodiiapilacedi Hecthen priatoheiadg ofedhemftirans poblcatimemtdi rection), as in
5 the second enbodinent, it is possible to prevent a reduction in printing
qual ity causEtlghyldi $pl aceeeapeofivayvbéwt b€ dnsthaegrahbosikestuard, thus,
to stabilize the | anding position of discharged ink on the sheet. In
addi ti opf ehédisezprahtezcloidiasckabgdinerntl.e i s reduced, and, thus, the 10
interval between each nozzle is_reduced. Therefore, it is possible to

i nckkase resbLast oh3AFEPt héP, ivhrphrerbastha PReithanaceér hsadcshbesween

adj acent head chi ps becone | ess noticeable, and, thus, a reduction in

pri nt i n§h§GaRnYy headoco-&ft d@r PRILAGUdEL JOLAFS irdabidiisplaned ildkjdet print
head, the_inkjet printer, and the nmethod for producing the inkjet print
head arée&FFéétP&énFnaﬁﬁébenting a reduction in printing quality caused by

Figs. 14A to 14C illustrate the positions of head chip
rows for respective colors when any of the head chip rows
15 for respective colors are displaced in a related color print

head.

Best Mode for Carrying Out the Invention
Hereunder, embodiments of the present invention will be

20 described with reference to the drawings.

(First Embodiment)
As shown in Fig. 1, an inkjet print head (hereinafter
simply referred to as "head") 21 which performs line

25 printing and has a plurality of recording elements disposed



20 di spl acenent of any of the discharge nozzles, and in stabilizing an ink
di scharge angl e. - 38 CLAIMS 1. An inkjet print head having a plurality
of recording elenents disposed in a print wwdth direction for discharging
ink fromdi scharge nozzles, the inkjet print head 5 conprising: one nozzle
sheet conprising a predeterm ned el ectroforned netal |ayer and having the
di scharge nozzl es disposed in rows for respective ink colors. 2. An inkjet
print head according to Claim1, wherein the 10 el ectroforned netal |ayer
form ng the nozzle sheet conprises -nidket or a material conprising said
nickel. 3. An inkjet print head having a plurality of recording elenents
di sposed in a print width direction for discharging ink fromdi scharge

nozzIesinpQeEEgﬁkehig%hn%igggg%ég %%gpgfgéﬁ%%ﬁiﬁbq? ?é%éﬁ“%ﬂ conprising a

pr edet er'm ne ectroforne I"ayer —an Scharge nozzl es

di spos eqiis@hﬁgi\gﬁc%g,gizr%ggp%t e ok (GO1-Qr f%lte%e'%%q%o%félrcﬂll‘a% Ple sy rate

menbers, eac at 20 Teast two o pl'ura r écor di ng

ohaonsSF MEKEAN NS shsate g o 098 g Bosdalllved Lo,
the di s¢hapde seazal @oz0We sPkelth®3, a plurality of head chips
5 (substrate members) 25, and a member 26. In the nozzle
sheet 23, four discharge nozzle rows for respective colors,
vyellow, magenta, cyan, and black, are disposed in
correspondence with printing operations using the colors
yellow, magenta, cyan, and black and in substantially

10 straight lines in a direction in which the rows traverse a
sheet (that is, print width direction). 1In correspondence
with the discharge nozzle rows for the respective colors,
the head chips 25 are successively disposed on the nozzle
sheet 23 in straight lines and are affixed to the nozzle

15 sheet 23. A surface of the member 26 facing the head chips
25 is subsequently processed into a rough surface, and is
affixed to the nozzle sheet 23, so that ink paths are formed
between the member 26 and a head cartridge 20 shown in Fig.
12.

20 As shown in Fig. 3, the head chips 25 are formed by
processing a silicon substrate 27 by integrated circuit
techniques. Each head chip 25 comprises heaters 28 and a
drive circuit 29. The heaters 28 are heating elements
(recording elements) for heating ink and are successively

25 disposed side by side. The drive circuits 29 drive the



respective colors correspond to the recording elenents. 25 4. An inkjet
print head according to Caim3, wherein the - 39 electroforned netal

| ayer form ng the nozzl e sheet conprises nickel or a material conprising
said nickel. 5. An inkjet print head having a plurality of recording

el ements disposed in a print wwdth direction for discharging 5 ink from
di scharge nozzles, the inkjet print head conprising: one nozzle sheet
conprising a predeterm ned el ectrofornmed netal |ayer and having the

di scharge nozzl es di sposed in rows fot3respective ink colors and 10 a
plurality of substrate nenbers, each including at |east two of the
plurality of recording elenents, wherein the substrate nenbers are

positi onedrat-sang affixed to a growmh surface of the nozzle sheet so that
t he di scharge nozzles in predeterm ned nunbers in the discharge nozzle 15

rows for therpnespeskidespeker $3c9sr geperdsta EBethﬁQOEQ&eﬂ1%Ee€§B%§ 6. An
inkjet print head according to Claimb5, wherein the el ectrofornmed netal

| ayer feewitAignt bpenanglse askReeli spIHId S@OVR Gl ¥sp JBY irla &y Bri si ng
said nickel. 20 7. An inkjet print head having a plurality of recording

28. For example, partitions for the heaters 28 are formed

5 by dry films 24, so that ink chambers 30 are formed at the
respective heaters 28. Discharge nozzles 31 are formed in
the nozzle sheet 23 so that ink drops 36 can fly.
Such heaters 28 are disposed near sides of the

respective head chips 25. A side of each drive film 24

10 where the heaters 28 are formed has the shape of comb teeth
so as to expose the ink chambers 30. In the head 21, ink
paths 33 are defined by the member 26 and the dry films 24
so that ink contained in ink cartridges Y, M, C, and B shown
in Fig. 12 is guided from the exposed sides. Therefore, in

15 the head 21, the ink is guided to the ink chambers 30 at the
respective heaters 28 from longitudinal edges of the head
chips 25.

In each head chip 25, a pad 34 is formed at a side
opposite to the side where the heaters 28 are provided.

20 Flexible wiring substrates 35 are connected to the pads 34
so that the head chips 25 can be driven. Accordingly, in
the head 21, an ink discharge mechanism for causing the ink
drops 36 to fly from the discharge nozzles 31 comprises the
heaters 28, the ink chambers 30, and the discharge nozzles

25 31. The head chips 25 are formed by successively disposing



el ements disposed in a print wwdth direction for discharging ink from

di scharge nozzles, the inkjet print head conprising: one nozzle sheet
conprising a predeterm ned 25 el ectroformed netal |ayer and having the

di scharge nozzl es - 40 disposed in rows for respective ink colors; and a
plurality of substrate nenbers, each including at |east two of the
plurality of recording elenents, wherein the substrate nenbers are
positioned at and affixed to 5 the nozzle sheet so that the discharge
nozzles in predeterm ned nunbers in t2¥ di scharge nozzle rows for the
respective colors correspond to the recording el enents, and each di scharge
nozzl e row for the corresponding color is disposed in a substantially

strai ght plbi B2 L gPHlnt nE0 WAL (AHCEEHT Qorand Lhe ;SbSlr g Jrember s
n t I'imes e a0

are di spose rows instraig orrespondence w t'h “the ‘di schar ge

nozzles. 8. fdglnklghoRS! thengadaAGEALAL G ! Pnll ALUL/ cniBiE’ 81 ihhe
el ect rof or med %Etal ayer form ng e nozzl e sheet conpr ses.1% ni ckel or a
mat er i akpeOoBRLLSIi R@ntd Anll §ehn @n1ARddiKiBkWPHML Read jhavi i gﬁl urality

of recording elenents disposed in a print wwdth direction for argi ng
side of a sheet 14 in Fig. 12. As shown in Fig. 5, the head
5 chips 25 having the same structures are disposed in a
straight line on the nozzle sheet 23, at one side of the ink
paths 33 for the respective colors.
In the head 21, the nozzle sheet 23 is formed so that
predetermined numbers of successively formed discharge
10 nozzles 31 are grouped in units, and so that the positions
of the discharge nozzles 31 in each group are shifted in a
sheet feed direction. In correspondence with the nozzle
sheet 23, predetermined numbers of heaters 28 of each head
chip 25 are grouped in units, and their positions are
15 shifted in the sheet feed direction. Fig. 5 exaggerates the
shift amounts in the sheet feed direction. In order to, for
example, simplify the description, Fig. 5 shows a case in
which three groups of seven discharge nozzles are used.
This allows each head chip 25 to effectively use the
20 discharge nozzles whose positions are shifted in the sheet
feed direction in order to successively drive the grouped
heaters.
The order in which the heaters 28 are drive will be
described with reference to Figs. 6A to 6G. Seven discharge

25 nozzles 31 of each group are successively controlled in



ink fromdi scharge nozzles, the inkjet print head conprising: 20 one nozzle
sheet conprising a predeterm ned el ectroforned netal |ayer and having the
di scharge nozzl es disposed in rows for respective ink colors; and a
plurality of substrate nenbers, each including at |east two of the
plurality of recording elements, wherein 25 the substrate nenbers are
positioned at and affixed to - 41 a growth surface of the nozzle sheet
so that the discharge nozzles in predeterm ned nunbers in the discharge
nozzle rows for the respective color£Xxorrespond to the recording el ements,
and 5 each di scharge nozzle row for the corresponding color is disposed in
a substantially straight line, and the substrate nenbers are di sposed in

rows insshhakghtohi pRask8 qo&Besp@@@ﬁn%ﬁewuaacha%gélﬁsQa&g% Agzzkeg. 10. An
inkjet print head according to Claim9, wherein t he el ectrof ornmed net al

layer fgrakRgiihenkezzhg sheet cemrpriges Bhckeh @t, atﬁét@&%%ha%%%pr's'ng
said nickel. 11. An inkjet print head having a pIura ity of recodrding

e|eﬁentﬁodt§§QSQ§elQl&eﬁrhﬁhka@thndbbg%bbganﬁghcdl%Qﬂﬁrﬂhﬁg ink from
di scharge nozzles, the inkjet print head 15 conprising: one nozzl e sheet

conpri Sragpacpiedepaagenadmpkeest.r of orned netal |ayer and having the
di scharge nozzl es
5 As shown in Fig. 6A, when the sheet 14 shown in Fig. 12
is fed, in phase 1, discharge nozzles.l nearest the sheet
entering side are driven in order to form dots D1. Then,
when the sheet 14 is fed to the positions of next discharge
nozzles 2 (Fig. 6B), the next discharge nozzles 2 are driven
10 to form dots D2. Subsequently, discharge nozzles 3 to 7 are
successively driven in synchronism with the sheet feed to
successively form respective dots (Figs. 6C to 6G).
Accordingly, in the embodiment, the discharge nozzles 31 in
one group are driven at different timings, and the discharge
15 nozzles 31 labeled with the same numbers in different groups
can be driven at the same time.

In the head 21, a liquid drop for forming one dot is
used to form one dot. By varying the number of liquid drops
for forming this one dot, the size of the dot is varied, so

20 that a tone is produced. In the embodiment, up to eight
liquid drops are used to form one dot.

A method for forming the above-described nozzle sheet
23 will be described with reference to Fig. 2. In order to
simplify the description, in Fig. 2, only some of the

25 discharge nozzles are shown.



di sposed in rows for respective ink colors; and a plurality of substrate
menbers, each including at 20 | east two of the plurality of recording

el enents, wherein the substrate nenbers are positioned at and affixed to
the nozzl e sheet so that the discharge nozzles in predeterm ned nunbers in
t he di scharge nozzle rows for the respective colors correspond to the
recordi ng el enents, and 25 the discharge nozzle rows for the respective
colors are - 42 disposed so that the discharge nozzles in predeterm ned
nunbers are in staggered arrangenent £6 and the substrate nenbers are in
staggered arrangenents in correspondence with the discharge nozzles. 5 12.
An inkjet print head according to Caim1ll, wherein the el ectrofornmed netal
| ayer form ngs nopzz e r 4 ni ck . At ef | Li si ng
sai d nickel.gﬁ%$€ﬁﬁg%ﬁﬁﬁg§bpfén§9 ea%§§§Vi%§ gﬁ%ﬁa?afﬁ?ysé?ééggggg?ng

el enent gadbspasedsi sd8aPtbnEophndbn rdish 86t 199ek0R 091 $GRA" 9 R 1 LRl from

di scharge nozzles, the inkjet print head conprising: one nozzle sheet
conpri sbfigapppbRénbeeniyned ebeetr @hobAed HELahihakvek-ardehaving the

di scharge nozzl es di sposed in rows for respective ink colors; and 15 a

pl uralitybetragbstmateigpnberssheaahihnetigdi pgagt, | east stwatehtiche
plurality of recording elenents, wherein the substrate nenbers are
posiiioned at addcatfiicsedyt ecadgeeiwb sudf aae af thheknezzl @fsheet so that

t he di scharge nozzles in predeterm ned nunbers in the discharge nozzle 20
rows foappleximspetyi Yemmol oUsingr nespekdltd,t balyeaopditngrel eweitss, and

t he di scharge nozzle rows for the respective colors are disposed so that

t he di s¢chgegelA8zzkesrirndpreddt withnédsrmunibegbtar e The sbaggemed
arrangenents, and the substrate 25 nenbers are in staggered arrangenents in
correspdpgéatelaven 103 43 fommedi Soladgepnsinbedistharae inokjzdespri nt head

according to Caim13, wherein
in rows for respective colors substantially in straight

10 lines and in the print width direction as shown in Fig. 5.
The size of each discharge nozzle in each discharge nozzle
row of the corresponding color is approximately 17 um, and
the interval between the centers of adjacent nozzles is
approximately 42 pm.

15 Next, as shown in Fig. 2(C), development is carried out,
after which, as shown in Fig. 2(D), an electroformed layer
105 is selectively formed to a thickness of approximately 12
um on portions of the substrate (matrix) 101 where the
resist layer 103 is not formed (the substrate 101 is.plated).

20 The electroformed layer 105 is formed of nickel or a
material comprising nickel. Then, as shown in Fig. 2(E),
the resist layef 103 is removed. After this, the
electroformed layer 105 is separated from the substrate 101,
thereby forming the nozzle sheet 23.

25 The above-described nozzle sheet having the discharge



the el ectroformed netal |ayer formng the nozzle sheet conprises nickel or
a material conprising said nickel. 5 15. An inkjet print head having a
plurality of recording elenments disposed in a print width direction for

di scharging ink fromdi scharge nozzles, the inkjet print head conprising:
one nozzl e sheet conprising a predeterm ned 10 el ectrofornmed netal |ayer
and having the discharge nozzles disposed in rows for respective ink
colors; and a plurality of substrate nmenbers, each including at |east two
of the plurality of recording el ements] wherein the substrate nenbers are
positioned at and affixed to 15 the nozzle sheet so that the discharge
nozzles in predeterm ned nunbers in the discharge nozzle rows for the

respect | | Qrs _cqrre nd. to the recording. el enents, and the discharge
'1'1\6"223%090%13 FLEIR LESPESitave acroé.o(ﬁsg&? egﬁ tk}?a&do[ eddi

nozzl e rows for “the respectiv or's S SChar ge

nozz1 es kRRLEIsLeLingd 20 NUeLS AT G4 SLAdgey Sl AldAngamenl s and so

t hat each 'se argé nozzlds partly overlaps aro et° of the

di schar ge ., B9z gh el Aok, 110 AP dIdHBASANS RYAPHAHLEL 16y and the

substrate nenbers are in stéggere arrangenents in orrespoddenpé with the
di schar %uﬁqzﬁda%ﬁ %%l £ AR 10K ) fwlnnlttﬂée%Qﬁfsa%@ A4 M %@rﬁl,

wher ei n - the el ectrof orned neta ayer formng the nozzl e sheet
conps i SepeNbeple 10k i3 s¥REARMIL G iRG oyl d nickel . 17. An inkjet print

head having a plurality of recording elenents disposed in a print width
direction forhdi pahanghgdmethod has poor reproducibility because it

is difficult to continue forming holes corresponding to the
discharge nozzles with the same shape and size when a
punching blade is replaced. In addition, the punching

10 method results in high manufacturing costs because in
requires a secondary processing operation due to burrs that
remain when the holes are formed.

Therefore, the nozzle sheet is formed by an

electroforming method using nickel or a material comprising

15 nickel because this method makes it possible to form
discharge nozzles of the same required shape and size
precisely at the proper locations on the nozzle sheet at the
same time, and has good reproducibility. In the embodiment,
since the electroformed layer 105 is thinner than the resist

20 layer 103, as shown in Fig. 4, the cross-sectional shape of
each discharge nozzle 31 is smoothly narrower towards a
growth surface. By affixing the head chips 25 to the growth
surface side of the electroformed layer 105 by making use of
such a shape, an ink discharge angle is stabilized, thereby

25 increasing ink landing precision. In order to show the



5 ink fromdischarge nozzles, the inkjet print head conprising: one nozzle
sheet conprising a predeterm ned el ectroforned netal |ayer and having the
di scharge nozzl es di sposed in rows for respective ink colors: and 10 a
plurality of substrate nenbers, each including at |east two of the
plurality of recording elenments, wherein the substrate nenbers are
positioned at and affixed to a growh surface of the nozzle sheet so that
t he di scharge nozzles in predeterm ned nunbers in the discharge nozzle 15
rows for the respective colors corresgond to the recording el enents, and

t he di scharge nozzle rows for the respective colors are di sposed so that
the di scharge nozzles in predeternined nunbers are in staggered

arrangengits ﬁ%rﬁ@t Rat,eeac h%e%o%q fa)% U3 Y98 A7 8S 3‘16‘

over |l aps anot her s of the discharge nozz es In a recording med |um

transpoihat HeR 1 ¢ibaGt b3+ Hanthehbe SuUbst Pat & fenhsns, @y %aﬁ‘ﬁe%t agggRy ed

arrangenments in correspondence W th the discharge nozzles. 18. "An i nkj et
print heade2Ceerdiche @oﬁap@nlehtswﬁaefreeln%@%h% alegtirof oy med netal | ayer

form ng the nozzl e sheet - conprises nickel or a material conprising
sai d nickel.although, in the embodlment, nickel having excellent
5 1ink resistance is used as the material of the electroformed
layer, that is, the nozzle sheet, copper may_also be used as
the material of the nozzle sheet.
Although the substrate 101 is made of stainless steel
because stainless steel has excellent flattening
10 characteristics and increases the separability of natural
oxide film, it may also be made of glass sputtered with
chromium.
The head chips 25 include the heaters 28 as energy
generating elements for generating pressure energy for
15 discharging ink from the discharge nozzles of the discharge
nozzle rows for the respective colors formed in the nozzle
sheet 23 formed by separating the electroformed layer 105
from the substrate 101 as described above. As shown in Fig.
3, with an ink discharging direction and the surfaces of the
20 heaters (recording elements) 28 being perpendicular to each
other, the head chips 25 are affixed to the nozzle sheet 23
in order perform a face~shooter method. 1In this embodiment,
ink is discharged by the face-shooter method because the
head chips 25 are stably affixed to the nozzle sheet.

25 As described above, the print head is formed by



19. An inkjet printer conprising: a replaceable head cartridge conprising
an inkjet print head having a plurality of recording elenents disposed in a
5 print width direction for discharging ink fromdi scharge nozzl es, and one
nozzl e sheet conprising a predeterm ned el ectrofornmed netal |ayer and
havi ng the di scharge nozzles disposed in rows for respective ink colors. 10
20. An inkjet printer according to Caim19, wherein the el ectroforned
nmetal |ayer formng the nozzle sheet conprises nickel or a materi al
conprising said nickel. 21. An inkjet2%r+nter conprising: a replaceable
head cartridge conprising an inkjet print 15 head having a plurality of
recordi ng el enents disposed in a print wdth direction for discharging ink

rom di 36h353aqNARE! BRa 00 R 2e NRR GATNISIALA RLeqRlel e

el ectroforne tal” I'ayer and "having t ar ge nozzl'es edﬁgﬁbsed in

rovs f0liGRARGEH! KBt G Fo ARhA Altldiik Ao st GJTRIher S, each

i ncl udi ng at two of the plurality recordi ng el enent's rein the

The di SERsraeongr s e Tn S R ederat mns] nirBere iRt he g, Sanarde nozzle
rows fobft R®e head chips 25 are displaced, it is possible to
5 prevent displacement of the corresponding discharge nozzles.

The reason is given with reference to Figs. 11A to 11C.

Fig. 11A shows a case in which a head chip row 32 for a
particular color is displaced in a head chip row direction;
Fig. 11B shows a case in which a head chip row 32 is

10 | displaced in a sheet feed direction; and Fig. 11C shows a
case in which head chip rows 32 for particular colors are
tilted. Since the discharge nozzles are formed in the
proper locations of the nozzle sheet with high precision, it
is possible to prevent displacement between the discharge

15 nozzles for the particular colors.

Accordingly, in this embodiment, it is possible to
prevent a reduction in printing quality caused by the
displacement of any of the discharge nozzles, and to
stabilize the landing positions of the ink on the sheet.

20 Therefore, the printing quality can be enhanced.

Although the embodiment is described using as an
example a thermal line printer for discharging ink by
driving heaters, the present invention is not limited
thereto. Therefore, the present invention is applicable to,

25 for example, a line printer for discharging ink by driving



- 46 respective colors correspond to the recording elenments. 22. An inkjet
printer according to Caim2l, wherein the electroforned netal |ayer
form ng the nozzle sheet conprises nickel or a material conprising said
nickel. 5 23. An inkjet printer conprising: a replaceable head cartridge
conprising an inkjet print head having a plurality of recording el enents

di sposed in a print width direction for discharging ink fromdi scharge
nozzl es; 10 one nozzl e sheet conprising a predeterm ned el ectroforned netal
| ayer and having the di scharge noza &0 &i sposed in rows for respective ink
colors; and a plurality of substrate nenbers, each including at |east two
of the plurality of recording elenents, wherein 15 the substrate nenbers
are posi.ti d i . r,ow:h face of the nozzle sheet so

t hat thgaéggg S?§é§%o§§ %?éﬁg %ggggggr§$n8%g%3%%érs in the discharge nozzle
rows for thepr cti I S d h M| . 20 24.
P S S R i S R e s L

Layer Tonmyag the AeserepsAeql LROTRELICAAA! Ekelrigl domaterial conprising

sai d nickel . . An inkjet printer conprising: areplaceable head cartridge

conprising ag lﬂKéi%rPﬁi@k 25 bsaﬂnhﬁﬂéngn@ipéapgg&&3mﬁédéegerghps el ement s

di sposed in a print wwdth direction for discharging in rom

di schar gechaaghiesr a8asiegzhe . sheet 168BRELSKNG anhRkedetgrniined _
el ectroformed netal |ayer and having the di scharge nozzl és 5 disposed in

rows foeoheapechigvehieekscolors; rardraipgumabiiiyh ahtsubsisnate ipemdRr s, each
including at |least two of the plurality of recording el enents, wherein the
subst r afeomenbersaareofioshei anediaty agg ahki xedete tlle canzbee feldieet so t hat
t he di scharge nozzles in 10 predeterm ned nunbers in the discharge nozzle
rows for theWhen the sheet tray 13 is inserted into the line
printer 11 from the slot, the sheets 14 are pushed against a
10 sheet-feed roller 16 by a predetermined mechanism. Rotation
of the sheet-feed roller 16 causes the sheets 14 to be fed
towards the back of the line printer 11 from the sheet tray
13 in the direction of arrow A. In the line printer 11,
reverse rollers 17 are disposed at a side towards which the
15 sheets are fed. By, for example, rotation of the reverse
rollers 17, the directicon in which the sheets 14 are fed is
switched to a forward direction, as indicated by arrow B.
In the line printer 11, the sheets 14 whose feeding
direction is switched to the direction of arrow B are
20 transported by, for example, spur rollers 18 so that the
sheets 14 pass over the sheet tray 13, and are discharged
from a discharge slot disposed towards the front surface of
the line printer 11 as indicated by arrow C. 1In the line

printer 11, the head cartridge 20 is replaceably disposed as

25 indicated by arrow D between the spur rollers 18 and the



respective colors correspond to the recording el enents, and each di scharge
nozzle row for the corresponding color is disposed in a substantially
straight line, and the substrate nmenbers are disposed in rows in straight
lines in 15 correspondence with the discharge nozzles. 26. An inkjet
printer according to Caim?25, wherein the electroforned netal |ayer
formng the nozzle sheet conprises nickel or a material conprising said
nickel. 27. An inkjet printer conprising: 20 a replaceabl e head cartridge
conprising an inkjet print head haw iyt aplurality of recording el enents

di sposed in a print wdth direction for discharging ink from di scharge
nozzl es; one nozzle sheet conprising a predeterm ned 25 el ectrof orned netal
| ayer a i he.di scharge nozzl es f I - 48 disposed in rows for
respectpgggﬁékago%%ggf and a plurality of substrate menbers, each including

at | east t"‘DIHftltlthQ%&rééi:Héig%?rEﬁorghaghgkﬁ’@’it Enc%ﬁ%@é”éﬁﬁ% substrat e

nmenbers are positioned at an iXxell to 5 a growt h sar the nozzl e

et SheAS, BRE B et pagethal eyt SHERAION SRR Aredat el ned
the bottom of a holder 22 having a predetermined shape, and
5 the yellow, magenta, cyan, and black ink cartridges Y, M, C,
and B are successively disposed in the holder 22. This
allows the line printer 11 to print images by discharging
respective color inks onto the sheets 14 from the respective
line heads.

10 As described above, since a nozzle sheet for four
colors, which is a characteristic of the present invention,
is provided, the positional precision of each discharge
nozzles is compensated, thereby facilitating replacement of
the cartridge compared to that in the past.

15

(Second Embodiment)

In the first embodiment, four discharge nozzle rows for
the respective ink colors are formed in the nozzle sheet 23
substantially in straight lines and in the direction in

20 which they traverse a sheet (print width direction), and the
head chips 25 are disposed on the nozzle sheet in rows in
substantially straight lines in correspondence with the
discharge nozzles. 1In this embodiment, discharge nozzle
rows for respective colors are disposed in a nozzle sheet so

25 that discharge nozzles in predetermined numbers are in



to the recording elenents, and each di scharge nozzle row for the
corresponding color 10 is disposed in a substantially straight |line, and
the substrate nmenbers are disposed in rows in straight lines in
correspondence with the discharge nozzles. 28. An inkjet printer according
to Caim27, wherein the electrofornmed netal |ayer formng the nozzle sheet
conprises 15 nickel or a material conprising said nickel. 29. An inkjet
printer conprising: a replaceable head cartridge conprising an inkjet print
head having a plurality of recording 3 efents disposed in a print width
direction for discharging ink fromdischarge 20 nozzl es; one nozzle sheet
conprising a predeterm ned el ectroforned netal |ayer and having the

di schar lL.as .di pn r o' tive i nk | or.s; d a

ol ur a1 £y aReEeR At rPBSRARAR, | AR ¥ FRARE, 28 < BB (e

plurali EKSOBO%Qﬁgr g%x%gteg%n%@a%ge%ﬁr %irr}gﬁgém%%tst he %lél?ﬁle&?) J&ers are

t
g o)
positioned at an ixed to t nozzl e et so that the discharge nozzl es

in predgtenmiped cAUERGHS el Bolhg edl, SCHAIS tARZZ |58 MR 0 A Jrespective

colors correspond to the recording elenents, and 5 the di scharge nozzl e

rows fogreheneespaet ke t&elser $randedirapesed R ittt hendi, sehrrge nozzles
in predeterm ned nunbers are in staggered arrangenents with respect to a

reca di pg LedotMpler ABsReibald e 1&h!.eCtinoRddard drf)e tHebsletaicd mybers are in
staggered arrangenents in correspondence with 10 the discharge nozzles. 30.

An i nkj etrofducihgheaed accend sheket dsaitMe?$anmsheeid) tthaisgl edtinofnyyred net al
| ayer formng the nozzle sheet conprises nickel or a material conprising
sai d ni bkeddes8tribAn bekjoet efdrihetrer conprising: 15 a repl aceabl e head
cartridge conprising an inkjet print head having a plurality of recording
el enents di shaselown anpFigt W dahhdade2li oa formddsoliangi ng i nk from
di scharge nozzl es;
electroformed layer formed of nickel or a material
10 comprising nickel. The head 21 comprises a nozzle sheet 23,
a plurality of head chips (substrate members) 25, and a
member 26. In the nozzle sheet 23, four discharge nozzle
rows for respective colors, yellow, magenta, cyan, and black,
are disposed in correspondence with printing operations
15 using the colors yellow, magenta, cyan, and black so that
the discharge nozzles in predetermined numbers are disposed
in staggered arrangements, with equal intervals between the
discharge nozzles in a direction in which the rows traverse
a sheet (that is, print width direction). 1In correspondence
20 with the discharge nozzle rows for the respective colors,
the head chips 25 are disposed on the nozzle sheet 23 in the
staggered arrangements and are affixed to the nozzle sheet
23. A surface of the member 26 facing the head chips 25 is

subsequently processed into a rough surface and is affixed

25 to the nozzle sheet 23, so that ink paths are formed between



one nozzl e sheet conprising a predeterm ned 20 el ectrofornmed netal |ayer
and having the discharge nozzles disposed in rows for respective ink
colors; and a plurality of substrate nmenbers, each including at |east two
of the plurality of recording elenents, wherein the substrate nenbers are
positioned at and affixed to 25 a growmh surface of the nozzle sheet so
that the discharge - 50 nozzles in predeterm ned nunbers in the

di scharge nozzle rows for the respective colors correspond to the recording
el enents, and the di scharge nozzle + @& for the respective colors are 5

di sposed so that the discharge nozzles in predeterm ned nunbers are in
staggered arrangenents with respect to a recording nediumtransportation

directiop. gugribe subsk ahe FEINRLS LG gl SkAdgR)ed i3 kaggeysnts in

correspondence W e discharge nozz inkj et “primnter

according topChal i 3o, eherel 4 Lheqehest 8oL fEdnaEhaky|gxessf g ng Lhe

nozzl e sheet nprises nickel or a“material conprising sard nickel. 33. An

i nkj et phENERbOAABAES Add 3s' B8Rl @naaRhedN9ad Rl b @%‘?‘ct‘i%?xprfixﬁ&nng an
inkjet print 15 head having a plurality of recording el enents di sposed in a

print wigdthsdyeeeli @Rel @heditsahanai 1 oi. Nk of r omsdissehar g8 mqezzl g@s; one
nozzl e sheet conprising a predeterm ned el ectrofornmed netal "l ayer and

havizig the desehahdpsnoszhasidg dhepesed ishriewarker ar@speGboked R col ors;
and a plurality of substrate nenbers, each including at
the nozzle sheet 23 in an alternately displaced manner
(staggered arrangement) on both sides of ink paths 33 for
the respective colors. In each head chip 25, heaters 28 are
disposed at ink path sides, that is, the head chips 25 on
10 both sides of the ink paths 33 are oriented so that each
head chip 25 on one side is rotated 180 degrees with respect
to each head chip 25 on the other side. This makes it
possible for the head 21 to supply ink to each head chip 25
through one ink path 33 system for each color. Accordingly,
15 the structure of the head 21 is simplified, so that the
printing precision results in higher resclution.

Even 1f the head chips 25 are disposed by rotating each
head chip 25 on one side through an angle of 180 degrees
with respect to each head chip 25 on the other side, pads 34

20 are disposed at substantially the centers of sides of the
respective head chips 25 in an arrangement direction of the
discharge nozzles 31 (print width direction), so that the
positions of the pads 34 are not changed. Thus, in the head
21, flexible wiring substrates connected to the pads 34 of

25 adjacent head chips 25 are prevented from being disposed



| east two of the plurality of recording elenments, wherein the substrate
menbers are positioned at and affixed to the nozzle sheet so that the

di scharge nozzles in 25 predeterm ned nunbers in the discharge nozzle rows
for the - 51 respective colors correspond to the recording el enents, and
t he di scharge nozzle rows for the respective colors are di sposed so that

t he di scharge nozzles in predeterm ned nunbers are in staggered
arrangenents and so that each set 5 of the discharge nozzles partly
over |l aps anot her set of the dischargefozzles in a recording nmedium
transportation direction, and the substrate nenbers are in staggered
arrangenents in correspondence with the discharge nozzles. 34. An inkjet

printerc?&ggrqgn%agg g% qus%hawhﬁgei%r%ﬁ?b%Qn%l%%%Hyﬁ%yy% d“%éﬂnhﬁy?r
form ng € noZzl'e Sheet ¢cénprises i CKel or a material conprising said
ni ckel . n inkjet printer conprising: a replaceable head cartridge

conprispﬁgtén inkjet print head having a plurality of recording el enents

di sposed in gndp PhbNG: WEALDGHI heeti ol £ok disebagnging bRk hLaRLdi scharge
: P

nozzl es; one nozzle sheet conprising a predeterm ned el ectroforned netal
layer amdehayideg tihewdiigthange heazeles of $pesedald dhaws ¥oveesretive ink

colors; and 20 a plurality of substrate nenbers, each’including at
5 ink paths 33 are driven by drive signals is opposite to the
order in which the heaters of the head chips below the ink
paths 33 are driven by drive signals. Therefore, in the
embodiment, each head chip 25 is formed so that the driving
order by a drive circuit can be switched.

10 Accordingly, in the embodiment, in the one nozzle sheet
23, four discharge nozzle rows for the respective ink colors
are disposed precisely at the proper locations so that the
discharge nozzles in predetermined numbers are in the
staggered arrangements with the distance between the centers

15 of adjacent discharge nozzles being equal in the direction
in which the discharge nozzle rows traverse the sheet (print
width direction). The head chips 25 are affixed to this one
nozzle sheet 23 to form a print head. Therefore, as in the
first embodiment, it 1s possible to prevent a reduction in

20 printing gquality caused by displacement of any of the
discharge nozzles, and, thus, to stabilize the landing
position of discharged ink on the sheet. In addition, the
size of each discharge nozzle is reduced, and, thus, the
interval between each nozzle is reduced. Therefore, it is

25 possible to increase resolution.



| east two of the plurality of recording elenments, wherein the substrate
menbers are positioned at and affixed to a growh surface of the nozzle
sheet so that the discharge nozzles in predeternm ned nunbers in the

di scharge nozzle 25 rows for the respective colors correspond to the
recordi ng - 52 elenments, and the discharge nozzle rows for the
respective colors are disposed so that the discharge nozzles in
predet erm ned nunbers are in staggered arrangenents and so that each set 5
of the discharge nozzles partly overl|3Hps another set of the discharge
nozzles in a recording nediumtransportation direction, and the substrate
nmenbers are in staggered arrangenents in correspondence wth the di scharge
nozzles. 36. An inkjet printer according to Caim35, wherein the 10

el ectroforned netal |ayer formng the nozzle sheet conprises nickel or a

material co LS80 ¢ Pa)l | . 37. A nethod for producing an inkjet print
head havingngf% E?a????g%@éﬁégording el ements disposed in a print width

direction fofndiRenaLabnd LRBoALABLE] SEOALOG10BRALES. nbE1L HRLNOC

conprising the steps o ormng a resist |ayer ng a pre erm ned

pat t er n £gat @ han r%!s%{ét::_rtii‘}@' L% 162RAUG V8 sPHRIT alne i3 @l%éazgé NSyt i ng

phot oresi st material in correspondence with sizes of an I stances between

t he gli sghakge thazzkies claspas ad zizN 20 1hoWT el HaS PR inteidets GRlLNS
selectively formng a layer on a portion of the substrate where the resist

| ayer i sheoisthayeeddoy rebagemeh@kMivighushed da skiedel Sathers mial ; renoving
the resist layer; 25 separating the electrofornmed |ayer fromthe substrate;
- 53 addscharge nozzle being the same in the direction in which ‘
the discharge nozzle rows traverse the sheet (print width
direction), and the head chips 25 are disposed on the nozzle
10 sheet 23 in the staggered arrangements in correspondence
with the discharge nozzle rows. In this embodiment, further,
discharge nozzle rows are disposed so that each set of
discharge nozzles partly overlaps another set of discharge
nozzles in a sheet transportation direction (recording
15 medium transportation direction).
Fig. 9 shows the arrangement of head chips 25 in the
embodiment, and is an enlarged view of a portion from the
sheet 14 side in Fig. 12. As shown in Fig. 9, the discharge
nozzles of the discharge nozzle rows for respective colors
20 are disposed in staggered arrangements, and in sﬁch a manner
that, of adjacent discharge nozzles in staggered
arrangements, three discharge nozzles 31 and another three
discharge nozzles 31 overlap in a sheet-feed direction.
By virtue of the above-described structure, overlapping

25 portions where the locations for forming dots by the



positioning a substrate menber conprising the plurality of recording

- elenents at and affixing the substrate nenber to a nozzle sheet so that the

di scharge nozzles in 5 predeterm ned nunbers in the discharge nozzle rows
for the respective colors correspond to the recording elenents, the nozzle

" sheet being formed by separating the electroforned | ayer fromthe

substrate. 38. A nethod for producing a print head according to 10 Caim
37, wherein the step of formng a |ayer by electroformng is carried out
using a material conprising nickel.- 36 -
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nozzles are formed in the nozzle sheet at the proper

locations with high precision, so that it is possible to
prevent displacement of any of the nozzles for each
particular color.

25 Accordingly, in the embodiment, since the discharge
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set of discharge nozzles in the sheet transportation
direction (recording medium transportation direction), as in
5 the second embodiment, it is possible to prevent a reduction
in printing quality caused by displacement of any of the
discharge nozzles, and, thus, to stabilize the landing
position of discharged ink on the sheet. 1In addition, the
size of each discharge nozzle is reduced, and, thus, the
10 interval between each nozzle is reduced. Therefore, it is
possible to increase resolution. Further, variations in the
characteristics between adjacent head chips become less
noticeable, and, thus, a reduction in printing quality is
prevented.
15
Industrial Applicability
The inkjet print head, the inkjet printer, and the
. method for producing the inkjet print head are effective in
preventing a reduction in printing quality caused by
20 displacement of any of the discharge nozzles, and in

stabilizing an ink discharge angle.
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disposed in rows for respective ink colors.

2. An inkjet print head according to Claim 1, wherein the

10 electroformed metal layer forming the nozzle sheet comprises

nickel or a material comprising said nickel.

3. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
ink from discharge nozzles, the inkjet print head

15 comprising:

one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and

a plurality of substrate members, each including at

20 least two of the plurality of recording elements, wherein

the substrate members are positioned at and affixed to
the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the

respective colors correspond to the recording elements.

25 4. An inkjet print head according to Claim 3, wherein the
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5. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
S5 ink from discharge nozzles, the inkjet print head
comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and

10 a plurality of substrate members, each including at

least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle

15 rows for the respective colors correspond to the recording
elements.

6. An inkjet print head according to Claim 5, wherein the
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

20 7. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
ink from discharge nozzles, the inkjet print head
comprising:

one nozzle sheet comprising a predetermined

25 electroformed metal layer and having the discharge nozzles
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least two of the plurality of recording elements, wherein

the substrate members are positioned at and affixed to
5 the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements, and
each discharge nozzle row for the corresponding color
is disposed in a substantially straight line in the print

10 width direction, and the substrate members are disposed in
rows in straight lines in correspondence with the discharge
nozzles.

8. An inkjet print head according to Claim 7, wherein the
electroformed metal layer forming the nozzle sheet comprises

15 nickel or a material comprising said nickel.

9. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
ink from discharge nozzles, the inkjet print head
comprising:

20 one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and

a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein

25 the substrate members are positioned at and affixed to
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a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
rows for the respective colors correspond to the recording
elements, and
5 , each discharge nozzle row for the corresponding color
is disposed in a substantially straight line, and the
substrate members are disposed in rows in straight lines in
correspondence with the discharge nozzles.
10. An inkjet print head according to Claim 9, wherein
10 the electroformed metal layer forming the nozzle sheet
comprises nickel or a material comprising said nickel.
11. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
ink from discharge nozzles, the inkjet print head
15 comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
20 least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the

respective colors correspond to the recording elements, and

25 the discharge nozzle rows for the respective colors are
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members are in staggered arrangements in correspondence with

the discharge nozzles.

5 12. An inkjet print head according to Claim 11, wherein
the electroformed metal layer forming the nozzle sheet
comprises nickel or a material comprising said nickel.

13. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
10 ink from discharge nozzles, the inkjet print head
comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
15 a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
20 rows for the respective colors corresﬁond to the recording
elements, and
the discharge nozzle rows for the respective colors are
disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements, and the substrate

25 members are in staggered arrangements in correspondence with
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the electroformed metal layer forming the nozzle sheet

comprises nickel or a material comprising said nickel.

5 15. An inkjet print head having a plurality of recording
elements disposed in a print width direction for discharging
ink from discharge nozzles, the inkjet print head
comprising:

one nozzle sheet comprising a predetermined
10 electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
15 the nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements, and
the discharge nozzle rows for the respective colors are
disposed so that the discharge nozzles in predetermined
20 numbers are in staggered arrangements and so that each set
of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction, and the substrate members are in staggered

arrangements in correspondence with the discharge nozzles.

25 16. An inkjet print head according to Claim 11, wherein
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comprises nickel or a material comprising said nickel.
17. An inkjet print head having alplurality of recording
elements disposed in a print width direction for discharging
5 1ink from discharge nozzles, the inkjet print head
comprising:
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
10 a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
15 rows for the respective colors correspond to the recording
elements, and
the discharge nozzle rows for the respective colors are
disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements and so that each set
20 of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.
18. An inkjet print head according to Claim 17, wherein

25 the electroformed metal layer forming the nozzle sheet
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comprises nickel or a material comprising said nickel.
19. An inkjet printer comprising:

a replaceable head cartridge comprising an inkjet print

head having a plurality of recording elements disposed in a
5 print width direction for discharging ink from discharge

nozzles, and

one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors.

10 20. An inkjet printer according to Claim 19, wherein the
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

21. An inkjet printer comprising:
a replaceable head cartridge comprising an inkjet print

15 head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles

20 disposed in rows.for respective ink colors; and

a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein

the substrate members are positioned at and affixed to
the nozzle sheet so that the discharge nozzles in

25 predetermined numbers in the discharge nozzle rows for the
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electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.
5 23. An inkjet printer comprising:
a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

10 one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and

a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein

15 the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle
rows for the respective colors correspond to the recording
elements.

20 24. An inkjet printer according to Claim 23, wherein the
electroformed metal. layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

25. An inkjet printer comprising:
a replaceable head cartridge comprising an inkjet print

25 head having a plurality of recording elements disposed in a



10 10 10L99T#10%&' ()-uWIELC LML 10% & ()-y1l0% & ()-M10% & ()- 10% & () -
10% & ()-y@10% & () - AJAEbC LMLY, & 10% & ()-L$!'10% & ()-1" 10% & () -
FIOW & ()-:110% & ()-L@10% & ()-)fdEDC LML1
10% & ()-9/z10% & ()--10% & ()-+10%W & ()-*110%W & ()-(10% & ()->rxnmbC
LMLL@GMLOY%&' ()- 10" 10" 10" &RO#10% & () - F7
10%6 & ()-ff510% & ()-s310% & () - WIENC
LML10%&' ()-z10%& ()-M 109 ()-&10%& ()-3"10%&k ()- 10%& ()-*cdEnbC
LMLL@L0%&' () - $10%& ()-"!109& ()- - 10P& ()- MLO%&' ()-L!10%& ()- Hx dEnmbC
LMLy1s109%&' ()-9/"109%&' ()-y-109%& ()-+z109%& ()-* 109%& ()-y3(MLO%& ()- RxnmbC
LMLL, MLO%&' ()- 10 10 10999: $10%& ()-Y7:!109%& ()-y5 10%&' ()-310%& () -
{2qu6ng : : ; : . ; : ;
In & $1 g& USEP BHERGHECE) &°F) S45RPEP398 (PR T g s R A8 ) - s#100& ()
-1 #1098 6,»qL8.{\ = ! : 10%& ()-L,:10%& ()- 10 10
10‘&f$10%&f()-$!‘&T$10@@iﬁf()-$!‘&f$10%@f()-$;SYdE{\:
1109 () - ! 10g6e (ho3@Hd0¥B 6} - BAPWsihy 818%8abtakmined

electroformed metal layer and having the discharge nozzles

5 disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to

the nozzle sheet so that the discharge nozzles in

10 predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements, and

each discharge nozzle row for the corresponding color
is disposed in a substantially straight line, and the
substrate members are disposed in rows in straight lines in

15 correspondence with the discharge nozzles.

26. An inkjet printer according to Claim 25, wherein the
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

27. An inkjet printer comprising:

20 a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nczzle sheet comprising a predetermined

25 electroformed metal layer and having the discharge nozzles
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least two of the plurality of recording elements, wherein

the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet of the nozzle sheet so
that the discharge nozzles in predetermined numbers in the
discharge nozzle rows for the respective colors correspond
to the recording elements, and

each discharge nozzle row for the corresponding color
is disposed in a substantially straight line, and the
substrate members are disposed in rows in straight lines in
correspondence with the discharge nozzles.

28. An inkjet printer according to Claim 27, wherein the
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

29. An inkjet printer comprising:

a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and

a plurality of substrate members, each including at

least two of the plurality of recording elements, wherein
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predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements, and

5 the discharge nozzle rows for the respective colors are
disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements with respect to a
recording medium transportation direction, and the substrate
members are in staggered arrangements in correspondence with

10 the discharge nozzles.

30. An inkjet print head according to Claim 29, wherein
the electroformed metal layer forming the nozzle sheet
comprises nickel or a material comprising said nickel.

31. An inkjet printer comprising:

15 a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nozzle sheet comprising a predetermined
20 electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to

25 a growth surface of the nozzle sheet so that the discharge
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nozzles in predetermined numbers in the discharge nozzle
rows for the respective colors correspond to the recording
elements, and
the discharge nozzle rows for the respective colors are
5 disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements with respect to a
recording medium transportation direction, and the substrate
members are in staggered arrangements in correspondence with
the discharge nozzles.

10 32. An inkjet printer according to Claim 31, wherein the
electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

33. An inkjet printer comprising:
a replaceable head cartridge comprising an inkjet print

15 head having a plurality of recording elements disposed in a
print width direction for discharging ink from discharge
nozzles;

one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles

20 disposed in rows for respective ink colors; and

a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to

the nozzle sheet so that the discharge nozzles in

25 predetermined numbers in the discharge nozzle rows for the
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respective colors correspond to the recording elements, and
the discharge nozzle rows for the respective colors are
disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements and so that each set
5 of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.
34. An inkjet printer according to Claim 33, wherein the
10 electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.
35. An inkjet printer comprising:
a replaceable head cartridge comprising an inkjet print
head having a plurality of recording elements disposed in a
15 print width direction for discharging ink from discharge
nozzles;
one nozzle sheet comprising a predetermined
electroformed metal layer and having the discharge nozzles
disposed in rows for respective ink colors; and
20 a plurality of substrate members, each including at
least two of the plurality of recording elements, wherein
the substrate members are positioned at and affixed to
a growth surface of the nozzle sheet so that the discharge
nozzles in predetermined numbers in the discharge nozzle

25 rows for the respective colors correspond to the recording
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disposed so that the discharge nozzles in predetermined
numbers are in staggered arrangements and so that each set
5 of the discharge nozzles partly overlaps another set of the
discharge nozzles in a recording medium transportation
direction, and the substrate members are in staggered
arrangements in correspondence with the discharge nozzles.

36. An inkjet printer according to Claim 35, wherein the

10 electroformed metal layer forming the nozzle sheet comprises
nickel or a material comprising said nickel.

37. A method for producing an inkjet print head having a
plurality of recording elements disposed in a print width
direction for discharging ink from discharge nozzles, the

15 method comprising the steps of:
forming a resist layer having a predetermined pattern
onto an electrically conductive substrate using an
insulating photoresist material in correspondence with sizes
of and distances between the discharge nozzles disposed in
20 rows for respective ink colors;
selectively forming a layer on a portion of the
substrate where the resist layer is not formed by
electroforming using a predetermined metal;
removing the resist layer;

25 separating the electroformed layer from the substrate;
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and

positioning a substrate member comprising the plurality
of recording elements at and affixing the substrate member
to a nozzle sheet so that the discharge nozzles in
predetermined numbers in the discharge nozzle rows for the
respective colors correspond to the recording elements, the
nozzle sheet being formed by separating the electroformed
layer from the substrate.

38. A method for producing a print head according to

Claim 37, wherein the step of forming a layer by
electroforming ié carried out using a material comprising

nickel.



