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,of the Invention This invention relates to an ink j et printer fol Zediult 200

ink droplets to record letters and i mages. Description of the Related Art
The ink jet printer is a type of printer for recording letters and i nmages
formed fromink dots arriving on a recording medi um such as paper after
being emtted as droplets of ink fromfine nozzles arrayed in the printer
head. The ink-jet printer is characterized in having a high recording

speed, a |ow recording cost andriwr tfer C@fweagi |y performcolor printing:
Printer heads in the ink-jet printer of the related art conme in two types:

a so-called serial head shorter than the page width of printing paper, and
a so-called |line head having al nost the same | ength dinensions as the page

wi dth of printing paper. As nethods for enlttlﬁg the ink droplets there are
the piezo method utilizi AGKEREPIE QF (THE f BKENTIOMhd a thermal met hod

utilizing a thermal (or heat-emtting) element. The line head nethod
ment i oned abov&ieds ikl the Ievealtisdad, is characterized in not requiring
a drive neans such as a notor) to nove in the direction of the page width
when - 1 2 Zhiid 1 av2004 orecelaittas tooath ekl enter i nbasst sr carl thei ngde
conpact and costs can be reduced. Conpared to the piezo nethod, the thernal

met hod i SpharasdpétEedol Rdddta I NEE easknNandha iyder of drive el ements and
pl acenent density in order to emt the ink droplets is relatively easy, so

the thermal nephed,is,ideal Eo%h%s%éﬁéﬁhéhﬁrk'”e head nethod. This

i nvention therefore proposes an ink-jet printer conprising a thermal type

line head. CD”Q%reqdﬁ)trEE If%gegEEQOd ;Bg tPeégghtg%I %%lyg%ordlng

letters and images formed from ink dots arriving on a recording
medium such as paper after being emitted as droplets of ink
from fine nozzles arraved in the printer head. The ink-jet
printer is characterized in having a high recording speed,
a low recording cost and further can easily perform color

printing.

Printer heads in the ink-jet printer of the related art
come in two types: a so-célled serial head shorter than the
page width of printing paper, and a so-called line head having
almost the same length dimensions as the page width of printing
paper. As méthods for emitting the ink droplets there are the
piezo method utilizing a piezoelectric element, and a thermal
method utilizing a thermal (or heat-emitting) element.

The line head method mentioned above, unlike the serial
head, is characterized in not requiring a drive means such

as a motor, to move in the direction of the page width when



,. the, di sadvant ages of | ow energy efficiency and | arge power consunption
during recording. To elimnate these di sadvantages, the plurality of
thermal el enments such as enployed in thermal type serial heads nust 7bsuN 2004
apportioned into a certain nunber of blocks, and a time-division drive
met hod for sequentially driving each thernmal elenent in a block on shared
time nust al so be applied to each block. The ink-jet printer of the related
art also generally utilized digital imge processing such as the so-called

di ther netdosrantg’, efé @hedpbfinsiedncARERAG tanBPneTe Bbnbh tOLRY. cdPbMEVer,
these nethods essentially utilize a plurality of dots to express the print
tones so dh@tpd hgeagtual resolution of the print is low, and the dots have
a grainy, rough appearance to the hunan eye that reduces the image quality.

The dot size fore de smal | er ,and.t he .dot acepent. density -
2 2 Z aur a%@fﬁ%‘?eggegﬁ%gn%&e et rTrF%Lﬁ?r%r ogg‘et énep"?lf‘%tiﬂﬁgﬁggoll&ti on
and image quality. ,O these proplens, the dot size in both the thermal type
li ne hea&*gﬁﬁﬁ?Bé%éﬁi%@h@é@%&h‘lﬁ%ﬂﬁﬁ&g EhgI 1erbey PERKS Y RN b8 of
the thermal elenments, the dianmeter of the nozzles and the volune of the
chamber t3'¢ Reecnpatydantel bY ineordlRpdra ianiels beengn&ndread.etHowever ,
conpared to serial heads, the problem of dot placenent density is difficult
to elimnnakxithvehgreabyt,ype ktheetheatsl Tetshgd ald emésl diertws ¢ hei flact
that while the serial head will have several hundred nozzles, the |ine head

will requile severabatihaesayh NOZri £Sihkehe crasend pErbRst HedNad
sheet of paper. The | arge nunber of nozzles not only greatly reduces the

product i o PAre: b r9aEEke c_rsmu.f?@ig&_ea Ritle 50 OF 52 £5R7 ﬂté:aw because of
the large scale increased in head driver circuits and the related hi gher
costs and rel i ahldlYea TRE" €Y G fo 5 QYR "L 20 58L! G dd N¥a It NOd
the disadvantages of low energy efficiency and large power
consumption during recording. To eliminate these
disadvantages, the plurality of thermal elements such as
employed in thermal type serial heads must be apportioned into
a certain number of blocks, and a time-division drive method
for seqguentially driving each thermal element in a block on
shared time must also be applied to each block.

The ink-jet printer of the related art also generally
utilized digital image processing such as the so-calleddither
method and error diffusion method to express print tones.
Howevgr,thesemethodsessentiallyutilizea;ﬂuralityofdots
to express the print tones so that the actual resoclution of
the print is low, and the dots have a grainy, rough appearance

to the human eye that reduces the image quality. The dot size

must therefore be made smaller and the dot placement density



is utilized~which employs an array of a plurality of head chi ps containing
A specified nunber of nozzles. Line heads utilizing this tiling nmethod are
conprised for instance as shown in Fig. 19. In Fig. 19, a line heqd‘lelllﬁ 7200k
conprised of a plurality of head chips 2 (Five head chips 2 are shown in

the figure.) - 3 2 2 Jil~~ 2004 each installed with a specified nunber

of nozzles (not shown in drawing) are connected so as to be arrayed in a
straight line. As also shown in Fig. 19, the nozzles arrayed in a straight

line and itrher deaed ahi P84d2 reodphipyidiee the ppzEkeny R&8osukdiot 884 iy Qe
bl ocks 3 and the nozzle of each block is driven in sequence by

time-divigjpnefFach head chip 2 is therefore also conprised of a drive
circuit 4 containing drive elenents such as the aforenentioned thernal

el enent s. Thes%dehg% C|r%%&e é4 Q%%pgctlvelé ggﬁ%gfgo d t a¥%%£e leISIOﬂ

driven block 3. Here, rive circu
el enent a an ‘§MAtch|ng el enment 4b_as shown in Fig. 21 When t he

swit chin 239 $hqiecEd aoh sp 4 ﬁ’é”ﬂlbie\/@a@iegﬁé'lal)l%ﬁ e @AY SR If | ows
in the thernaL el enent 4a so that the thermal elenent 4a emts heat and

em ts i nkhe &mzehe ficbheeshenmiadgepernand s THa gldirale tgr of £ dre n@ 2mk ¢S of
each block 3 are in this way sequentially tine-division driven by the

cor r esporadidhg hdr veod wig aufi tthe shaniatr itk desiee thled. vdbumges £ tihe aidkne
head 1 configured by tiling of this kind, the above described nunber of
tinme-diviggi dréyepehagesenar dgy ot her words) the nunber of nozzles for
each block is set regardless of the nunber of nozzles for each head chip 2.

-4 However, compared to serial heads, the problem of dot
placement density is difficult to eliminate in thermal type
line heads. This problem is due to the fact that while the
serial head will have several hundred nozzles, the line head
will require several thousand nozzles in the case for instance
of an A4 sheet of paper. The large number of nozzles not only
greatly reduces the production pace of nozzle manufacture,
but also creates problems because of the large scale increased
in head driver circuits and the related higher costs and
reliability.

Therefore a method using the so-called tiling method
isutilized'which employs an array of a plurality of head chips
containing a specified number of nozzles.

Line heads utilizing this tiling method are comprised
for instance as shown in Fig. 19.

In Fig. 19, a line head 1 is comprised of a plurality

of head chips 2 (Five head chips 2 are shown in the figure.)



~ 0 ~~~ lu~~ The wiring of the drive circuit 4 corresponding to the drive
elenent for emtting ink fromeach nozzle is therefore different and the
wiring for each head chip 2 in the entire line head 1 becomes confl? chikd2004
and the configuration of the drive circuits 4 for each head chip 2 is
therefore different. One block is conprised of 16 nozzles as shown in Fig.
20, and each head chip 2 has 15 nozzles. Wien the nunber of tinme-division
drive phases is 8, the first head chip 2A is conprised of a drive circuit 4

for driviemcndzazd esliednwphase dpeclfliougmsky a¥ shawnéd e 2HéwnA
second head chip 2B contains a drive circuit 4 for driving the nozzle for

phase No.inlGimfwihe)fhist cBheEor8ndsHozgl €5 £arapba -n 4 dyonghy, 14 of
t he seconld bl oc“l,<, gs shovvﬁ in Fig. 21B. Homever,athe%ti;l\(/ien (%onéfggurat %on

requires fighricating multiple types of head chips 2A, 2B containing
different types of circuits, and creates the problemthat efficient nass

production is %}ff%cult so that . the rran%llf acturing cost of the head chip 2
and the |ine chi%*15PSHER ISUMARY OENEHER 7 RIVERBTREY AdVited Sdir 3 &b Bbove

problenms with the related art, this invention has the object of providing a
| i ne headiHk2Péttheinftad chdwisng duwRy i srhAdftdee Doizrg © d9t ve Isadeiisel @¢dnor e
efficient nmass production due to a sinple head chip - 5 ~ ~ ~~N 204
confi gur dtritonblaedk s drath@ tHranprg b gh eesbbitd dn iandr i vegei guaddignakong
wi th reduced power consunption. To attain the above objectives, according

to one adpeetmef- dihei PIesertatNRMEd @hig hel € thetd oy ded 26 doMod Biea
printer emtting droplets of ink arriving as ink dots form ng i mages and

letters rgcqr dpdi pot 012 hdGOrdidih FRIL YR 10M+Ae | L DEMBRRY RAMIN G & the
plurality of nozzles arrayed in the width direction
aforementioned thermal elements. These drive circuits 4
respectively correspond to a time-division driven block 3.

Here, each drive circuit 4 is comprised of a thermal
element 4a and a switching element 4b as shown in Fig. 21.
When the switching element 4b is turned on by the drive signal,
drive current flows in the thermal element 4a so that the thermal
element 4a emits heat and emits ink from the corresponding
nozzle.

The plurality of nozzle units of each block 3 are in
this way sequentially time-division driven by the
corresponding drive circuit 4 so that ink is emitted.

However, in a line head 1 configured by tiling of this
kind, the above described number of time-division drive phases
or in other words, the number of nozzles for each block is
set regardless of the number of nozzles for each head chip

2.



». of the recording nediumwhich is al nost perpendicular to the feed direction
,of the recording medi um conprising head chips having a specified nunber of .
nozzles and a drive circuit to drive each nozzle, wherein a plurayi}yiusf (834
the head chips are arrayed in the width direction thereof to formthe |ine
head so that the nozzles each head chip has and the nozzles the nei ghboring
head chi ps have are not arrayed in the feed direction of the recording
medium To also attain the above objectives, according to anot her aspect of
the present inuért winidder® dise pIOW dedi aBuirk4] ebrpeispRidi et &ithé he
nozzl es each head chip has are sequentially tine-series driven by separate
driving, ®&nd d ha dwuersof dfeep9agl eaxeachnheadnCion Nas iisS vaR Jd¥SoeT

mul ti pl e of the nunber of phases for the separate driving of the nozzles.
To al so af:;tad % bj ecl.i_v o [ o_still, anot her aspect of
the pr esgfnlt?ﬂl%/éelbngi %28 Fﬁgr Jg?ti%sl nﬁf gfv?lge%géﬂ ?%E&j 8?‘ 1B Pt TEE tE'tnlst*‘El)lgre
dropl ets .aof ink riving as ink - 6 2 2 JUN 2004 dots form ng inmages
a1 ot 1 dios BeathadoRtn®S FRESIGRT 7RI A IR A 1 RR B4 ORARFrigha
plurality of nozzles arrayed in the width direction of the recording medi um
whi ch i s it cigarpehdicdion cesh hedbed idl Retsi bhesk foye Addddratiant medi um
conpri sing head chi ps having a specified nunber of nozzles and a drive
circuit to dri ®aecddlpaglozizs ecompnridsiech cef pl uradbz ¢ Yeof achehlwead iohifisg ar e
arrayed in the width direction thereof to formthe |ine head so that the

nozzl es each dirRdLdth phbaa andppar hagf theidwzzées whennehghbempwr head
chi ps have are arrayed in the feed direction of the recording nmedium To

al so att aisnd Ne1 APOYEnORIEGHd U5iSa s 86CPLiaNY 1 St | L apabheraspest féé the

present invention, there is provided an ink-jet printer, wherein sai

I i . tiall I.e- [ ' b t
' vi ng, ey RECat B, B B Foal o M s TRl ST BHARR of

the part of the_nozzles the neighboring,head_chips have and the nunber of
nozzIOes Fr-aped 5P 4R ]f%e%ls cﬁl?‘g\ﬂli bR gth'héerecér gty b dfiaad &k 2B the

integer multiple of the nunmber o
contains a drive circuit 4 for driving the nozzle for phase

No. 16 of the first block, and nozzles for phase No. 2 through
14 of the second block, as shown in Fig. 21B.

However, the above configuration requires fabricating
multiple types of head chips 2A, 2B containing different types
of circuits, and creates the problem that efficient mass
production is difficult so that the manufacturing cost of the

head chip 2 and the line chip 1 is high.

SUMMARY OF THE INVENTION
In view of the above problems with the related art, this
invention has the object of providing a line head ink-jet
printer having lower manufacturing costs because of more

efficient mass production due to a simple head chip



,. of phases for the separate driving of the nozzles. In the above structure,
.the nozzles for each head chip are set as an integer nultiple of the nunber
of phases for separate driving of the nozzles or set as this figuLe ﬁ@ﬂ@@ﬂ@i
wi th the nunber of overlapping nozzles, so that when a plurality 812 ad
chips are arrayed by tiling to conprise a |line head, 2 2 ~ut~ 2004 the
bl ock of time-shared driven nozzles are matched in a coordi nated manner
with the head chips. Therefore) by arraying a plurality of head chi ps each

havi ng a comf i gavahéomf amw zhasshér |haeihgaliganrbe cadt i eiireed bymage
so-called tiling, so that along wi th obtaining high image resol ution and

hi gh irrag@lwgt%talexgamﬁh%a%e@! sswg%ntcoqﬁﬂﬁhgiyie%ahe power consunption

can be reduced by time-division driving of the nozz "Further, the

structure of t rive circui ontai.ni ng. the drive elenepts for driving
each nozzle i shlf gtstaaﬁen {85 8}31)8% Ee)%c-f ecclr]ﬁqlpves%' t‘_’hca'fmélgllPlgfe{;'ﬂe%lﬂi‘:"ce’ashpf)(éL
conpri sed §¥ arra ingla_gluraLity of head chi ps each containing an

i dent i cal® OGP EFFENT 1RXRE tdidtbe tHRNP AL EYPEAEA Meddikeni iRy Wt ag
produced, efficient mass production can be achi eved. BRI EF DESCRI PTI ON OF
THE DRAWSNES- H B9 dreBlgtis adnrkany rpavigise@s vakydow off ool agima geoss
section of the overall structure of the enbodinment of the ink-jet printer
of this iamditdtomer#impc@risdacntoss surdrdhab nmediweaf firben Ankipeth@adnt er
of Fig. 1. Fig. 3 is a block diagramshow ng the recording and control

Zyst em ofhdhengl £gii€al i €ir 68i ko 58CLIsOArirA vidie iinnkte @l d¥d Hisfe OfiFh0. 1.

B of the recording medium which is almost perpendicular to the
feed direction of the recording medium comprising head chips
having a specified number of nozzles and a drive circuit to
drive each nozzle, wheréin a plurality of the head chips are
arrayed in the width direction thereof to form the line head
so that the nbzzles each head chip has and the nozzles the
neighboring head chips have are not arrayed in the feed
direction of the recording medium.

Toalsoattain the above objectives, according toanother
aspect of the present invention, there is provided an ink-jet
printer, wherein the nozzles each head chip has are
sequentially time-series driven by separate driving, and the
number of the nozzles each head chip has is an integer multiple
of the number of phases for the separatedriving of thenozzles.

To also attain the above objectives, according to still

another aspect of the present invention, there is provided

an ink-jet printer emitting droplets of ink arriving as ink



w. 2 ~.~~N 2004 Fig. 4 is a block diagramshowing in nore detail the |ine head

.and the head drive circuit of Fig. 3. Fig. 5is a first drawing show ng the
PNM processing by the head drive circuit of Fig. 4. Fig. 6 is a secpnfiN 2004
drawi ng show ng the PNM processing by the head drive circuit of FIg. 4.

Fig. 7A and 7B are respectively a flat view and a bottom vi ew show ng the
structure of a one color portion line head for the ink-jet printer of Fig.
1. Fig. 8Ais a side view showing a cross section taken along lines A - A

in the |liaetbeddrafing gimdfesFagd BRtteds Stdeorview shaw NP Be£6P88ngeCtion
taken along lines B- Bin the line head of Fig. 7B. Fig. 9 is a

perspect | ¥EaYuRlebm! 861 140 E8ah oY i Rb%a F1LeEED; ELORE LD, DELLOM BhGR F1 O

10 is a flat view show ng the detai structure o chi ps he

| i ne head; of Fl Q.: .+ Ei.Q.  11. ] rspective view . show t.he detail ed
structur elgjfﬂ:% ﬁfel dntol}%l%seﬁl':rll%r c?>a<f| %%Ieyggﬁotrﬁénr%gﬁd%ﬁi%wgﬁcﬁ gs ?Rﬁgsﬁen
fromthe bottom side. 12A to_12C are schematic di agrans showi ng the

Fi gs.
rel ation B?rPﬁEd&ﬂW%ig‘Euﬁrtﬂ% tegdt hireetdomucd shees@f meddngnmpdinn he
line head of Fig. 7. Firg. 13 is a schematic di agram show ng the nozzle _ g
2 2 JUN 20empraipddgetesrdiphine hiavdnwal sfefifief2Buniqr dfl mszaleism ng
chart showing the drive signals for one block of nozzles in the |Iine head
of Fig. 18ndR gribfe icd racwit dui Brdivegeamis howizng t he dhive sigTurasiker one
bl ock of nozzles in the line head of Fig. 12B. Figs. 16A and 16B are

schemat i Coflr ghé NgSashomi pe hhe stiugled @ O @ildvie dieack efohhenseeerd
enbodi nent of the ink-jet printer of this invention. Fig. 17 is a schematic

di agram spW §8mt PReNPZakenakaY d @h%n?Hﬂé“ﬁ{g%ﬁggfeg%ﬂ'h&gpeghgﬁ %%gis a

timng chart show ng the drive signals for on ock of nozzles™i l'ine

head of Fi Fig. .19 is a.-schematic drawing show ng the interrelation
o?at h(ca) dr%l\gg %lZF(t:-‘u:ogs t\%‘\,iet Ifﬁl%tzhzelpfsi n%l?%le% l?ﬁwgﬁq‘éﬁga%ae‘go‘?h{?lﬁegﬁ?’?i §ir8|n

drive of the line, hea s;guctured by tiling in an ink-jet printer of the
rel ated att*2EP§. 130§ %‘E@le%FPGt&P&P‘M?é EROWF AGOTHE Nfo 293 &L W r ay

To also attain the above objectives, according to still
another aspect of the present invention, there is provided
an ink-jet printer, wherein said nozzles each head chip has
are sequentially time-series driven by separate driving, and
the number of the nozzles each head chip has is the number
of the part of the nozzles the neighboring head chips have
and the number of nozzleé arrayed in the feed direction of
therecording mediumadded to the integermultiple of the number
of phases for the separate driving of the nozzles.

In the above structure, the nozzles for each head chip
are set as an integer multiple of the number of phases for
separate driving of the nozzles or set as this figure added
with the number of overlappingnozzles, sothatwhenaplurality

of head chips are arrayed by tiling to comprise a line head,



., in the line head of Fig. 19. Figs.21A and 21B are circuit diagrans show ng
.the drive - circuits for one block of nozzles in the |line head of Fig. 19.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Hereafter, the preferred A

enbodi nrents of the invention - 10 .. 2 2 JUN 2004 are describefl % dUHeIZQQI

while referring to Fig. 1 through Fig. 18. The foll owi ng descri bed

enbodi nents are preferred Wrking exanples of the invention and so are

preferably Iimted in regards to their technical aspects ) however unl ess

ot herw seclsd dilesickt b€ sdope afardd dpverh avisldwtatenhedHyd the a

foll ow ng description and not |limted by these aspects of the invention.

(Printer oyef@idacéaUpbn@hr Wiecvenal heals waie of the ink-jet printer of
t he enbodi nent of this invention is shown in Fig. 1 and Fig. 2. In Fig. 1

ond 9. 2. Snohibedeboan Bye 00 i oprisetiel 8 bns heaa20 eyl v

thermal el ements not s €l emen emtting
dropl ets ,of ink) and.having a PNM ( se nunher dyl atiqn) function for
todul at | A O REBE T e BBEE FORATHESE N ard BESS Aeh e ot 1T age
having a width |argely equal to a paper P. The ink-jet printer 100 is
conpri sed¥% %1 93 nkefeabl 1pg, fophPar réeadswétthopbtagningimbskdarrgection
140, a paper tray 150, and an electrical circuit section 160 installed in a
cabi net ITEEoIheienbindt hish iimafaw mprklhtvheyshapégbk ra doitgiptl-anghedt
paral | el epi ped. A paper ejection slot 111 for the paper P is fornmed in one
end of themsbtnetthbfowadidcantiuap Hidechtubbteduddd by time-division

driving of the nozzles.

Further, the structure of the drive circuit containing

the drive elements for driving each nozzle is the same for

each head chip so that a 1ine head can be comprised by arraying

a plurality of head chips each containing an identical drive

circuit, and since only one type of head chip is being produced,

efficient mass production can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a fragmentary perspective view of showing a
cross section of the overall structure of the embodiment of
the ink-jet printer of this invention.

Fig. 2 is a cross sectional view of the ink-jet printer
of Fig. 1.

Fig.3isablockdiagramshowing therecordingandcontrol
systemof theelectrical circuit sectioninthe ink-jetprinter

of Fig. 1.



» 2 Z ~~N n004 112 for the paper tray 150 is fornmed in the other end of the
.cabi net 150. The line head 120 contains four color CWK (cyan, nagenta,
yel I ow, -bl ack) and nozzl es not shown in the drawing are installed above the
end of the paper ejection slot 111 to face downward. The paper f _ﬁm:tﬁﬂ
130 is conprised of a paper feed guide 131, paper feed roller 132, 133, a
paper feed notor 134, pulleys 135) 136, and belts 137, 138, and is
install ed bel ow the edge of the paper ejection slot 111. The paper feed

guide 131 is faried a hevel Hilaile dbapeaandidwingl ed wore specsiiednepen
gaps below the line head 120. The paper feed rollers 132 and 133 forma

pair of roiherfchd MHdlaln&ontagt araRd aiedpstabkedign hoth sides of the
paper feed guide 131, nanmely on the side of the tray inlet/outlet 112 and

h id f th i i 1. Th d 134 h
(he,side of Unepapes eheel sl okl TS BFOSL LRSY N oL 20, 8- gh0

in Fig. 2 is install éd belowthe papér gul de

paper feed rollers 132, 133 by way of the pulleys 135, 136 and the belts
137) 137.b3fhg{’ﬁ ﬁ&a#eétfﬂs‘é%t?%ﬁciﬁﬁ o Idifbri%ed of the line feed roller

141, line feed nptor 142 and gear 143) and is installed on the tray
inlet/outlet 11B19ppbsifeat hecpafediooning e PEANYIIGheTHAY ineotesdingl | er
141 is fornmed in a roughly sem circul ar tubular shape and installed in
proxi mtybyothhehpagerdfices cbrteitl1®X onigdheitray inlet/outlet 112 side.
The line feed 12 b 2 2 JUN 2004 notor 142 is installed above the |ine

feed roller 14giqnd7a sardd meed rieoreBeddiierd pth Falder 1AL 2l bhsogeam 143.
The paper tray 150 is fornmed in a box shape capable of storing a plurality

of sheet sy 0byPaREYiRS Phd RHANCEL PE A4 51 28e Ee(i.o*}aioaﬁnpf&?rl%g”ﬁe;éz
engaged with a spring 151. The paper tray 150 is installed from belowthe
l'ine feedf390££8nink-jet printer of Fig. 1.
Fig. 8A is a side view showing a cross section taken
along lines A - A in the line head of Fig. 7A.
Fig. 8B is a side view showing a cross section taken
along lines B - B in the line head of Fig. 7B.
Fig. 9 is a perspective view of the line head of Fig.
7 seen from the bottom side.
Fig. 10 is a flat view showing the detailed structure
of the head chips of the line head of Fig. 7.
Fig. 11 is a perspective view showing the detailed
structure of the nozzles in proximity on the head chip of Fig.
7 as seen from the bottom side.
Figs. 12A to 12C are schematic diagrams showing the
relation of the drive circuits and the structure of each head

c¢hip in the line head of Fig. 7.

Fig. 13 is a schematic diagram showing the nozzle



» 140 . to the tray inlet/outlet 112. The electrical circuit section 160
controls the driving of each section and is installed above the paper traﬁmk
150. Therefore, when using this type of ink-jet printer 100, the Qs%rﬂJN
after turning on the power to the ink-jet printer 100, pulls out the paper
tray 150 fromthe tray inlet/outlet 112 and presses a specified nunber of
sheets of paper P inside the paper tray 150. When the sheets of paper P are
pressed in, the paper clanp 152 raises up the end portion of the paper P by
nmeans of amhmmpdment ofint k@esrimyg Hodd andrpwesses t he paper P against the
line feed roller 141. The line feed notor 142 then drives and rotates the
l'ine feed roll e 14 d,o e p Rd S Q, PAPE d
roller 132 froﬁﬁ?heaﬁaggrat?§?§?§o%h%gft?B?ﬁ313%3%¥§9é§§”%§ﬁ1ers %§%$§133
are rotat (Y ti.n of t aper. fee tor, 134, and the
paper P fc’glga E%Iloém h‘ggp}a{tggrgl%%e(ﬁlr oﬁleerf%g |éaafded)€o£?%e E) per feed guide
131. The |ine head iéo_then pPerating at a specified - 13 1.2 2 !UN 2004
tining, emts il és+8f2iTkEFProM A1 RBF 2SR WiRshct A Tie FdFere B aind
record characters and images forned of dots fromthe ink droplets. Then,

t he paperfo™ faite ot ofkomit e z7dey fretihpolliae 18314 st eféoted2B.om t he
paper ejection slot 111. This process is repeated until the recording is
conpl ete. A bl ddlgsdi algf mnaslows®kg airtee etkeheitdal drdawimhéssSebioiwdmglothé or
recording and control in the ink-jet printer 100 of Fig. 1 of this
inventiostdmuchons bp Ehe 13ndA Hedd esti @ReCiskedld 1R SHOMRG tMd A the
pre-established correction data in a ROM map nethod, a head drive circuit

163 for dmwifuk Gotineehedd 130:s a FPDLEQLACi reuit 164 for controlling
notor drive and other control as well as a nmenory 165 constituted by a |Iine

buffer menory ang 2,9n¢S¢"ENEIRLY a 0829085 WAhd Lt Sl e A0eEpST N
in the line head of Fig. 16.

Fig. 18 is a timing chart showing the drive signals for
one block of nozzles in the line head of Fig. 17.

Fig. 19 is a schematic drawing showing the interrelation
of the drive circuits with the line head in an example of
time-division drive of the line head structured by tiling in
an ink-jet printer of the related art.

Fig. 20 is a schematic drawing showing the nozzle array
in the line head of Fig. 19.

Figs.'21A and 21B are circuit diagrams showing the drive

circuits for one block of nozzles in the line head of Fig.

18.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereafter, the preferred embodiments of the invention

- 10 -



.. software processing by nmeans of a CPU and DSP configuration. Signals such

.as record data) are input fromthe signal input section 166 to the_si na*
processor-control circuit 161 arranged in a record sequence, and?saniﬁNC)UQH
correction circuit 162 for correction processing such as correcting
irregularities in each nozzle, color correction, and Y correction. Then
signals such as for record data after correction are extracted fromthe
signal processor-control circuit 161 according to external conditions, such
as the nozmzé @eNaribedyer delnd,l ahd ldpelf e3irgingg t aRd gsentit @Bodghviei 44 2
2 JUN 2004 signals to the head drive circuit 163 and each control circuit
164. The {wad drive circuit 163 controls driving of the |ine heads 120
based on the drive signal. The control circuits 164 controls driving of the
paper feed not Jing f o) 42. and the line head 120 for
cl eaning etc., q'glaeég%lplc)irlg\?ﬁlébd?ie\?%%%b}g%l ém%?éﬁglegq:s?uc r%splf%?errg rd data
are tenporarily recorded i tge_nennr .165 and extracted as needed. A_bl ock
i agr am SOV TP SRARRA T 88 b F R 0T Thb: PRridi hERE 108 Takp T Hel Kadd Hi ¢ o
circuit of Fig. 3, is shown in Fig. 4. The head drive circuit 163 is
confi gur éd* ¥F8IpELEdrIrttiere: shakRd Cavli ¥PRECARd IPNREVBH UL ¢ ©A © tHar hibad
drive circuit 163 is conprised of a tone counter 163a, a converter 163b, a
serial -patdAted, cohgestepcl@dc E@nel andatailomader rd®8dliAd tedowy ithdig. 5,
the tone counter 163a, is a counter for counting up the PNM (pul se nunber
modul at i Y1 sk BRG. ddherepniem ehalhdlkh CoRpakashihenegunisyakue wirthehe
record data fromthe data | oader 163d, and outputs an "H' when the record
data is hipghsteibgan the count value. The serial-parallel converter 163c, as
shown in Fig. 6, after processing in serial data the thermal el enent data

to sinultaneou§g&fyggf ggégggﬁ %%f%é§%£gjn nunber of tine-drive divisions

duri ng one tone,

The overall structure of the ink-jet printer of the
embodiment of this invention is shown in Fig. 1 and Fig. 2.

In Fig. 1 and Fig. 2, an ink-jet printer 100 is comprised
of a 1line head 120 having thermal elements not shown in the
drawing, as drive elements for emitting droplets of ink, and
havingaiPNM(pulsenumbermodulatidn)fuﬁctionfornmdulating
the number of dots form the ink droplets in a recording range
having a width largely egual to a paper P.

The ink-jet printer 100 is comprised of a 1ine head 120,
a paper feed section 130, a line feed section 140, a paper
tray 150, and an electrical circuit section 160 installed in
a cabinet 110.

The cabinet 110 is formed in the shape of a right-angled
parallelepiped. A paper ejection slot 111 for the paper P is

formed in one end of the cabinet 150, and a tray inlet/outlet



converts the serial data into parallel data. - 15 2 2 JUN 2004 The line
head 120.is conprised by tiling of a plurality of head chips 121 each
"having one tine-division driven block. A tinme-division driven p Qﬁ
generator circuit 12l1a, holds the output for the total nunber of " p ases
and fornms one sub-unit with the thermal elenent 121b, the sw tching el ement
121c, and the gate circuit 121d. The gate circuit 121d forns a | ogic "AND
gate" input with the signal fromthe tinme-division driven phase generator

circuit %%baf%&dt%&?ﬁ%%é&fifwytbﬁosﬁé'Bbéﬁ%@ﬁhheEh%p@%ﬁéf”eﬂ@3§ﬁtﬁﬂﬁ when
t he phase and data input to the AND gate are , the sw tching

el ement ;cé e H%ro”egk%;‘ﬁﬁgedﬁé% 15 J%&?ﬁ@n@ Fé‘@?t 0112&? &{i‘ﬂxée(rwaﬁ he

i nk. (He ructuré) Vi éw and a om Vi eW Show h structure

for a line head 120 for o e r rtion_.in the ink- rinter 100 of

F o, "1 e gttt g enShackn RRG. DOREHAP BAF SREVEIG TR A Ohoss
sectional view taken along the lines A A and Fig. SB is a cross sectional
vi ew t akéF saligrtahbefli abo VB -tiE oengi gf rBe Ramegreheak)omarkspectlve
view as seen fromthe bottomside is showmn in Fig. 9. As these figures
show, an tionksuppigwhehedl?22a is fornmed in a slit shape in the center of
the line-shaped head frame 122 of the line head 120. A plurality of head

chips 121 formetieobaPidr G Plsaicer P66 13 ¢ acdhetbmpr1 Hedod hed i ler e d e
head 16 2 2 JUN 200# franme 122 . The head chips 121 are forned in a

st agger egx flﬁér&%'lonp‘a'ﬂ)é}mf%e% des 1Q-:fr tlh% | Ak ssuppRb yp 8ol @eé&%@o@é‘rtlhﬁi head

frame 12 As shomn al so |n Fig. 10, a pl'urality of thermal elenents 121a

are ar rayed jdl g 1 o n&kbs;aee' y3hol §51223 81 g epsthe fead, oy 121

and on the op e Sl row of "connedting ‘el"enent’s are arrayed in
I

a
a row paired mnth t he therna el.ements 121a
P the edge of the paper ejection slot 111. The paper feed gulde

131 is formed a level plate shape and installed with specified
open gaps below the line head 120. The paper feed rollers 132
and 133 form a pair of rollers in mutual contact, and are
installed on both sides of the paper feed guide 131, namely
on the side of the tray inlet/cutlet 112 and the side of the
paper ejection slot 111. The paper feed motor 134 as shown
in Fig. 2 is installed below the paper feed guide 131, and
is linked to the paper feed rollers 132, 133 by way of the
pulleys 135, 136 and the belts 137, 137.

The line feed section 140 is comprised of the line feed
roller 141, line feed motor 142 and gear 143, and is installed
on the tray inlet/outlet 112 opposite the paper feed section
130. Theline feedroller 14l is formedinaroughly semicircular
tubular shape and installed in proximity to the paper feed

roller 132 on the tray inlet/outlet 112 side. The line feed



]

In this exanple) the thermal elements 121a are arrayed at 600dpi. A
switching circuit 121c for performng tine-division drive of the head Chﬁ@

"121° (thermal element 121a) and (logic) gate circuits 121d are re):sgedh:l vel

| ai d out between the connecting elenents 121b and the thermal el enents
121a. The tenperature of the head chip 121 rises due to the (ink) em ssion
operation but the top surface and side surface of the head chip 121 are
imrersed in ink so that the head chip 121 is directly cooled by the ink. A

nozzl e plrdeod2d4paykngna il 1Wrad i dWo9k ROEZh18% € 248 ar eofialared N, tdeghead
chip 121 by way of a menmber 123 formng the flow path 123b and the

plural i ty; ofs fAxkd egmRait enls d23a éaﬁ@%mlln]f Oendlochd L renber

123, each fluid conpartnment 123 ouses t her enent s ayed in
the head chip 1 and further ach th 12 b ext ends fror%{ IL_I uid
conpartments 1735 £5HTe Bhyd b th% 855‘9 ‘g 2229 ??@é’

i ght-sensitive pI astic such as so-called dry - 17 2 2 JU~1 2004

phot or esi$tOT ¥he hoRENEAPRdte Of2402° hRdRf fBRPEXaRpFe by "d et ¢t9hi My and
receives anti-corrosive plating such as of gold or palladiumto prevent
corrosi orfkzeisean@yhele a manaw fbanedlfd pmasgrd cvbgli ag sefritde I nk.
supply holes 122a and al so so the nozzles 124 formone-to-one pairs wth

t he thermile ehermant sa$211%H0 ilsni vt beal 1war fsomtbel &% itk toneaf &etriactl?3a are
connected by the flow paths 123b forned in the nenber 123 and to the

nozzl es 124@ £0rfRE kRabhamzzieuelate1124. The idked abkcdd6 dis@ati@ched to
the other surface of the head frame 122 by way of the filter 125. The

filter 12540 0ripd LANAQNAs the. | AK:3uRY L Aol £5, 1228:30d Lld 144 s the

job of preventing debrl s and clusters o nk mat er | romth tank 126
frompenetralg‘ g, the ozzle 5|d 124, 5Thelnktank 126 is fornmed in a
doubl e | a¥fet-d -\[/] ??i é’el a%aop‘f"ﬁe Sier°Pabi net 126b. A spring nmenber
126¢ is placed between the bag 126a and the outer cabinet 126b to nake the
bag 126a wi den 'Iirtﬁlf%’éoﬁﬁt’e‘f’hgfldés“‘rﬁet]ilhﬁ F¥PE P& Hink wh§ Tt Rib} RECEL 9 a

negative pressure,
the user, after turning on the power to the ink-jet printer

100, pulls out the paper tray 150 from the tray inlet/outlet
112 and presses a specified number of sheets of paper P inside
the paper tray 150. When the sheets of paper P are pressed
in, the paper clamp 152 raises up the end portion of the paper
P by means of the action of the spring 151, and presses the
paper P against the line feed roller 141. The line feed motor
142 then drives and rotates the line feed roller 141, and one
sheet of paper P is fed to the paper feed roller 132 from the
paper tray 150.

Next, the paper feed rollers 132, 133 are rotated by
the driving action of the paper feed motor 134, and the paper
P fed from the paper feed roller 132 is fed to the paper feed

guide 131. The line head 120 then operating at a specified

« 13 -



k.

and. the ink is prevented fromnaturally |eaking away fromthe nozzle 124.

This.negative pressure is further set to reduce the capillary actio f%ﬁﬂe

nozzle 124a so that the ink can be prevented from being puIIed|31h

nozzle 124a. An electrical wiring 127 nmade of so-called FPC (flexible - 18
2 2 JtJt~ 2004 printed circuit board) is attached from above the head chip
121, along the outer side of the head franme 122 to the outer
circunferential surface of the ink tank 126. The electrical wiring 127 is

for suppltyiminel| eeht tealirpplertand dmctiianla igal e t6® ilpabeadncbhp 121,

and is connected to the connection termnal 121 of the head chip 121. In

the abovepshéHcl Wikd ﬂé@otakchﬁrﬁe%lﬂsetaﬁd QRAEs | ke h 83K 22810 DB Nk
supply hol es 122a and supp ied by way of the f M/path 123b to the fluid

conpart ment | e 2 [ o] n Cir r_shape,
and the center of %ﬁéﬁ ti %%é ?%écé% SV§ %u% Pﬁe§ﬁ§§5§ﬂvg'%§ ggure
of the in the nozzl e reating the so-called meni scus

ef f ect . A&éﬁ%\fe e{“gaegisl%r?ﬂl‘?%'be‘?ofc m‘grﬁ?a?e’élee}r%?lFéoTﬁﬁota%HIV\hen
ai r bubbl es, occur on the thermal elenent 121b surface, ink particles are
em tted T tRECRBES| d s12APearedhBntilde %orq%rdeaahlﬁea@r@rﬁ©tq21 has
a specified nunber of first phase tinme-driven nozzles 124a as shown in Fig.
12A, and cont aitndlak idiegranwiiot28g( shet ehengrdicaduicti ¥kdi it el t bghc
circuit 121d explained in Fig. 4) for driving these first phase nozzles.

The firstlephater nogzbedihddaneDrici sl i inegrb haad jeid pAdide epMpobsesone
ti me-division driven block 129. The head chip 121 of Fig. 13 may al so be

conprlsembfg a;sggctghgd indier s O secandwRhase ®{gthgrd phase nozzles 124a

- 19
A correction circuilt 162 stored with pre-established

correction data in a ROM map method, a head drive circuit 163
for driving a line head 120, a control circuit 164 for
controlling motor drive and other control as well as a memory
165 constituted by a 1line buffer memory and a one screen memory
are connected in a signal processing control circuit 161 for
software processing by means of a CPU and DSP configuratioﬁ.
Signals such as record data, are input from the signal
input section 166 to the signal processor-control circuit 161
arranged in a record sequence, and sent toa correctioncircuit
162 for correction processing such as correcting
irregularities in each nozzle, color correction, and 7
correction. Then signals such as for record data after
correction are extracted from the signal processor-control
circuit 161 according to external conditions, such asgs the

nozzle No., temperature, and input signal, and sent as drive



shown as shown in Fig. 12B or Fig. 12C, and a drive circuit 128 for driving
these nozzles. Mre specifically, besides each block 129, being conprised
of the second phase or in other words 16 nozzles on one head chip QZNMSZUUH
shown for exanple in Fig. 13, each head chip 121 contains a drive circuit
128 for 16 nozzles for nozzles from phase No. 1 through 16 or in other
words for two blocks 129. In the drive circuit 128, phase Nos. from 1
through 16 are assigned in sequence in the drive circuit 128, the first

phase i s <iamlseat ahephasa doivé ¢hrough 863anth asacouh Pheseiscuit
conprised of phase No. 9 through 16. As shown in Fig. 15, the signal |ines

Al through A8 are respectively connected to each phase of the drive circuit
128, and each phase is connected to the control signal lines Bl or B2. The

e o tne! A LRLD DRISS A ARMIENI Ao SN E 2Py SRR B g dd 1

this way, the nozz a'for éac ase i s sequenti

power unpt i an b red In this case, each head chip 121 can be
pr ovi dedq\/ﬁ qff’ 11%2) g’ (Td’ut'ib!@ F i §& I0ates Thte CRRRAL SR Fesl b4r t he

nunber of phases as descrlbed above, and the nozzles for each bl ock for one
time- d|v@ﬁqﬁFQﬁ$v@ﬁlﬁha§90faEQQMﬁ&Rﬁft@eﬁﬁlmetérréﬁﬂbsth§3hmn¢1ﬁ@@@tlca
structures on identical head chips 121 so that each head chip 121 including
the drivencdiorui42 , #2081 the Rinté-headODi0hfisranliederimocatst futdse@. oA |ine
head 120 can therefore be tiling structured, by arraying a plurality of

head chi phel2lrDfe assbnghe tS)iRfhaXONPibBedsOff i ivec6+8CHRES B3S having
identical circuit structures, so that the head chips 121 can be

manuf act Westh At a fs.)wcm{-oPaeﬁeﬂrpgh@%émm:?dl%qn'dnekgr:a%t%herefnser eddd. t he

cost of the line head 120 and the ink-| prlnter st e reduced.
A draw ng show nglgg% 8!3 %El %tnug etaJ. ld Q%ereve%% the line head

120 and the head drive circuit of Fig. 3, is shown in Fig.
4,

The head drive circuit 163 is configured to perform
time-shared driving and PNM modulation. The head drive circuit
163 is comprised of a tone counter 163a, a converter 163b,
a serial-parallel converter 163c and a data loader 1634d.

As shown in FPig. 5, the tone counter 163a, is a counter
for counting up the PNM (pulse number modulation) pulses. The
converter 163b compares the count value with the record data
from the data loader 163d, and cutputs an “H” when the record
data is higher”£han the count value. The serial-parallel
converter 163c¢, as shown in Fig. 6, after processing in serial
data the thermal element data to simultaneously drive nozzles
at a certain number of time-drive divisions during one tone,

converts the serial data into parallel data.



_in the second enbodiment of the ink-jet printer of this invention is shown
in Figs. '16A and 16B. The line head 120 conprised of head chi ps 1§é sﬂg&n
- inFirgs. 16A and 16B has nozzle regions that nutually overlap on Zh d@@*
of each head chip 121. This design is intended to prevent problens that
typically occur in structures having no nozzle overlap as shown in Figs.
12A and 12B, where irregularities in ink em ssion anounts between head
chips and errors in the inpact position are brought about by
characteristicyrQf 1thQ RQQVARAR sNOBAIS S 4P M8 131y ROS I HARING £EHOr S,
and are causes of the so-called banding noise. 1n other wrds, each head
chip 121 in.Fi_g. .16A, . Of z] es. _124a .cansi st.i.n f nber
equal to Oa’c‘nn hg\?gir éﬁpgo??iﬁoﬁaggﬁg{?g% ﬁgétJfﬁre?l?d%&ivgisolno%ﬁﬂvle‘g‘?l?rbs]t%épllﬁase
portion 21 . 2 2 JUf~ 2004 of nozzles, and contains drive _circuits 128 for
driving thdsdhozsY 88 1o0Rn & o2t LR85 FFNETE A thfpit2 A End At fozzl e
124a of the head chip 121B on the other side are thus alternately used in
si deways tdre 9BEPuEA] o Hitheck BAS Numb ¢e o 8psr EFIOHOTMF PRES WMDY he
bandi ng noi se prone to occur between the two adjacent head chips 121A and
121B) i s wieducete avlle ainkdviedteaten The2 hbad thle Ewli2ichiasgshdwment RiZlc 16B,
may be conprised of a nunber of nozzles 124a consisting of a nunber equal
to an oveld@pnRoghitencadded d @2a sspeticf fedenuirbeniitnibha &bMRsdaVieg DO
drive second phase portion and, drive circuits 128 to drive these nozzles.
More specifegllie: Baphdes s eACtn DI OGkn 2% Ao TN 1A XA Enidk g 17,
bei ng conpriséd of a nunber of nozzles consisting of an overlap portion (3
pi eces) aqf nozzles added tqQ a firs hase .paQrti o 6 piece of nozzl es
cont ai ne&’hoans%n%e%%ﬁaggﬁi ﬁlfﬁulo? #%Egt REF \(/?\:/(:)nreds‘{labée‘iL ngr88rr%%llesed of nine
nozzl es, each h?ad chiip 121 is further _conprised of nine drive
serial/parallel converter 163c¢, and when the phase and data

input to the AND gate are both "H”, the switching element 121c
is turned on to drive the thermo element 121b and emit the
ink.

(Head structure)

A flat view and a bottom view showing the structure for
a line head 120 for one coleor portion in the ink-jet printer
100 of Fig. 1 are respectively shown in Fig. 7A and Fig. 7B.
Fig. 8A is a cross sectional view taken along the lines A -
A, and Fig. 8B is a cross sectional view taken along the lines
B - Bof Fig:. 7B. A fragmentary, perspective view as seen from
the bottom side is shown in Fig. 9.

As these figures show, an ink supply hole 122a is formed
in a s8lit shape in the center of the line-shaped head frame
122 of the 1ine head 120. A plurality of head chips 121 formed

of silicon plate are attached on the other side of the head



.. circuits (not shown in the drawing) for driving the nine nozzles. Phase No.
.1 through 6 are attached in sequence to each nozzle 124a as shovxﬁaiguﬁio%%
17, and in that case the overl apping nozzles are assigned with p .
from1l through 3 the sane as the overl apped nozzl es. Besides phase No. from
1 through - 22 z 2 ~u~~ 2004 6 constituting the first phase, the
respective signal lines Al through A6 are connected to the correspondi ng
drive circuits 128 for each phase, so that the nozzle 124a for each phase

i s sequenfiahéy 2@ vea Hosskdhdp st hzl sirgnbb smeldowaigt i gerd 8 foom e hendri ve
signal lines Al through A6. Therefore, the nozzles 124a that make up each

phase areolrbyen sDd880uENERe ARk (NEHPOVWERoEBNSHBRL i tGAN rpéaaeﬁyggg In
this way, by each head chip 121 has a nunmber of nozzles consisting of a

nunber of er I ed: Lo e | DES has unber . as
descri bedlg%b\fle?@g%g&égg%%Fdlgcﬁlgézg?"é éégjr]f]t)u\r?a}sfling@ao% F?r‘eeor | c-j\l/|fse|r&o"°ﬁm%Irllfésphase

portion) 'f driven_by a drive circuit 128 caontained on the sane head chip.
121) so t:’ha%ae%’éﬁ ﬁé‘%&y%‘{p”izi TRYcBRpESed Uf FHRALY cEP1f ivVe2RiFEdPt s

128. Therefore, a line head 120 can therefore be tiling structured, by
arrayi ng  ptifalred Ghikedd? thiprd192 6hea annrgkteypédecompriaeddf drive
circuits 128 having identical circuit structures, so that the head chips
121 can beoermeotasoueddmgntisow2ddstrieyabeiangdissaprodusatired wacgethe
nunbers, and the cost of the line head 120 and the ink-jet printer 10 is
t her ef or et ediueedel bmenhas al@nve. descri bed enbodi nent, the head chips 121
are conprised of a specified nunber of nozzles for a time-division driven
one phase, two-ase HdletdtSLe PhERE théBmal elements 121a are arrayed
at 600dpi. A switching circuit 121c¢ for performing
time-divisiondrive of the head chip 121 (thermal element 121a)
and (logic) gate circuits 1214 are respectively laid out
between the connecting elements 121b and the thermal elements
12la. The temperature of the head chip 121 rises due to the
{ink) emission operation but the top surface and side surface
of the head chip 121 are immersed in ink zo that the head chip
121 is directly cooled by the ink.

A nozzle plate 124 having a plurality of nozzles 124a
are formed on the head chip 121 by way of a member 123 forming
the flow path 123b and the plurality of fluid compartments
123a as shown in Fig. 11. In the member 123, each fluid
compartment 123a houses thermal elements 12l1la arrayed in the
head chip 121, and further, each flow path 123b extends from

the fluid compartments 123a to the edge of the head chip 121

by means of light-sensitive plastic such as so-called dry



2 2 ~~| ~~ 2004 portion, such as 16 nozzles for exanple for a two-phase

" portion, 'or may be conprised a specified nunber of nozzles of a

“tinme-division drive first phase portion or second phase portion, flop JUN 200%
exanpl e nine nozzle consisting of three overlap portion nozzles added to
si X nozzles of a first phase portion. However, this invention is not
limted to the above exanpl es, and each head chip may conprise a nunber of
nozzl es consisting of an integer nultiple of the tinme-division driven
nunber of,phasessoLean integer multiple of the tinme-division driven nunmber
of phases added to the overlap portion of nozzles, and a |line head nmay be
configured by raying -a ural j of head_chips of.a,single type conprised
of 1 dent toal "t JUi BPRva Bl L2V oF el R Matba St Blsdurervs *the
drive circuit 128, on each head chip 121 was conprised of thermal elenents
as drive BEnERFEIRERe Pt X TATEKE| B A AbtSYFRi #8doHy SHi% ¥xanpl e and
may for instance contain piezoelectric elenents as drive elenents. - 24
REPLACEVENTL SHEEImM2t8 RERVent ZogATs i SnCEAMKRED bSs: thep ixUN 20Mdf drmad
ink-jet printer emtting droplets of ink 5 arriving as ink dots form ng

i mages anth lretdweestrerogdddgontfo th e dads diupgp Inediame é rorea dhdeabeadsbavi ng
a plurality of nozzles arrayed in the width direction of the recording

nmedi um Wi £ nio® zAldB$ b 4PES PRFI LU AL oh @ gder § ead it hecth &Pmafl dhenégear di ng
medi um conprising: 10 head chi ps having a specified nunber of nozzles and a

drive circiiy 4tQ é@ﬁ@ﬁﬁf&}é{s?rﬂhveefgﬂﬁ% 88&%!&1:%{&?1;é?‘i%%”%ké'céﬂ&@ééég' es
manner, erein a plurality of sald head chips are arrayed rn said wdth
direction thereof.to formsajd.lipe head .so that 15 the zz| es each. head
chi o has Bhd EReEhEY, PR A el hb GhBBHA A hedtr CRPBRERaIe art Robo aF Py ad
in said feed direction of the recording nedium 2. An ink-jet printer
enitting thopleesiéfta fiezmrdritvihg 897z Rtat®otAttng i nages and letters
recorded onto a recording nediumfroma |line head having a plurality of
nozzl es arrayedt ninhdagidtie direattittachedt e teeorthay sedfamenwhifchhis

al nost perpendicular to the feed direction of the recordi ng nmedi um

conpri si ngea@5fhemd ARiZpdohawangoé sheciffiilede nuhbBr @hendzl osr anzisaidri ve
circuit to drive each nozzle, wherein a plurality of said head chips are
arrayed ifosmréd whdehvdd ecié oinkheueefit dosa sabd kinkle fgeri 50st bak the
nozzl-es each head chip has and the nozzles the 30 nei ghbouring head chi ps

have are ﬂ?xlﬁl ﬁfrﬁi‘@q',einrtisr?g} ddéﬁf@sd%%&tdﬁ% Pb-Ehger eQQr ‘H{aﬂ?el%g&'i U} ogai d
eac I

nozzl es ead chip has are sequentially tineseries driven by separate

driving, and t e f .sai d_nozzl each.head . chip has,is_an i ger
nul tiple %galgg gﬁﬁger&zgf fﬁ%’é“s ser?eo?g%é% %séﬁgroatt%ledﬁovzl Ho° o?lgﬁe%\gz'zl es.
3. An ink-je rinter enittingpdroplets of  ink arriving as jink dots_formng

i mages a ?tejc BrsankchiedSohPE™E S ddord PR tietli Wi $F oY at PRnB2Bedd ®Ravi ng

a plurality 25
and the outer cabinet 126Db.

A spring member 126c is placed between the bag 126a and
the outer cabinet 126b to make the bag 125a widen to the outer
side. The ink is in this way subjected to a negative pressure,
and the in].c is‘prevented from naturally leaking away from the
nozzle 124. This negative pressure 1s further set to reduce
the capillary action of the nozzle 124a so that the ink can
be prevented from being pulled in to the nozzle 124a.

An electrical wiring 127 made of so-called FPC (flexible
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.. REPLACEMENT SHEET ~ 3 SEP 2D02 2 2 JUN 2004 of nozzles arrayed in the width

.direction of the recording nediumwhich is al nost perpendicular to the feed

direction of the recording medi um conprising: head chips having a7 pduiy i78@h
nunber of nozzles and a 5 drive circuit to separately drive each nozzle in
a sequential tinme-series manner, wherein a plurality of said head chips are
arrayed in said wwdth direction thereof to formsaid |line head so that the
nozzl es each head chip has and part of the nozzles the 10 nei ghbouring head
chi ps hawriaree@rehyediitnboainil)f detl aki techednfobmt héovec otttk readdiuhp 4.

An ink-jet printer emtting droplets of ink arriving as ink dots formng

i mages and 1 etdlessg recorsetde5s0ak0od LB@OMGaY fRdiaim{ s o a1 é ey head
having a plurality of nozzles arrayed in the width direction of the

recor di ng: fuRdiue #Bh el 1S il Tnd o ROF PERAI EHkaLahe 108 98L diikalipi, of the

recordi ng nmedi um conprising: head chips having a specified nunber o

nozzl es Y I rcyj .drjve each.nozzle, wherein.a pluraljty of
sai d heagﬂgﬁfnpiolaér#e %Sfr%/{e'dy’;‘%pgg’il%%egﬁcatﬁ 1 83E BRveRorast LR Tt Rk d

|l i ne head ,so that thﬁ ozz| es .each_head_chip has and_ the nozzles the

nei ghbouri i Hedd Ocht B FAY & ket Al r 32d T CeaRG Srtedti t o5t e canti gt B9t he
recording nmedium said nozzles each head chip has are sequentially

ti neseri e€TiREh bylsefartdte hradi adirard it-he nunber of said nozzles each
head chip has is the nunber of said part of the nozzles the neighbouring
head 30 chi ps Baveledabbeensiherctoirepzzhes iark ayedsuppthed eachndi tlest i on
of the recording nedium added to the integer nultiple of a nunber of phases
for saidisgparaile U2EVviBg tofe titk NOZgbes. hd3a & A i NKahat spiggitedg asy
claimed in claiml, wherein the head chips are arranged in a staged manner.

6. . . . : ; l,ai o i hi
An i nlsral;,%fpﬁhetﬁoﬁspékﬁ'i;%ﬁb't{zb Czi:r?é 1 3i PRSI AY dhen hepsd % ',{Eésrr%;r&?ﬁ

arranged in a staged manner. ~ue~ zooa I NK-JET PRI NT

The present, | t] royi.de ink-j_ et _printer.havin i resol ution
and | naggt%qeugpl!?;,eﬁog\?vaﬁo%g %%%Eﬁ?rp | 5n$l WIS EPERE ’C%H{&a?ﬁia 51T RE
heads. The ink-jet printer emits droplets of ink arrivin%_as i nk dots

form g PHaddis Atk | BEFERS S acbrafRe BHEo X & Sordt PP REAT T RSP YT fie
head having a plurality of nozzles arrayed in the width direction of the
recordin@é%QHQNﬁWﬁﬂ%ﬁl?%ethﬁstpéhﬁemﬂ%ﬁﬂ%w ¢peahénpestiadisicectd bhedf t he
recording nmedium and the printer conprises head chips having a specified
nunber ometizztwes ahfegtdrivaixiveuroltaegdr idve aswhi adzzbe then e oia B
plurality of the head chips are arrayed in the width direction thereof to
form t he dlieveeriead 290 t Bad wihen adzzbebbeacho bead axht pehase Rd1 RANdm&h c t he

nozzl es the nei ghboring head chi ps have are arrayed in
121b surface, ink particles are emitted from the nozzle 124a.
In the line head 120, each head chip 121 has a specified
number of first phase time-driven nozzles 124a as shown in
Fig. 12A, and contains a drive circuit 128 (switching circuit
121c¢ and logic circuit 1214 explained in Fig. 4) for driving
these first phase nozzles. The first phase nozzles 124a
contained in each head chip 121 comprise one time-division
driven block 129.

The head chip 121 of Fig. 13 may also be comprised of

a specified number of second phase or third phase nozzles 124a

- 319 -



the feed direction of the recording nmediun) the nozzles each head chip has

" are sequentially tine-series driven by separate driving, and the nunber of

"the nozzl es each head chip has is the nunber of part of the nozzl?tez t]\']ﬂ c?i[mg
nei ghbori ng head chi ps have and the nunmber of nozzles arrayed in e"Tee
direction of the recording nedium added to the integer nultiple of the
nunber of phases for the separate driving of the nozzles. FIGURE 1 a 27
.AKU. A. A. A  AV. . As. As. A" . As. A. Ash. Asr. Avr. As. A. AU. A. AU. A. . AKCU. A y. A|r A. AN.
ANV AK Als 1 BH AV Spirh xSRI #1 4] cabgalGalsGa) Cal£@) Cah8 a drive circu

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc

al #X2 q
} xsni d_Z] cakfcac] ca‘]1 caF%aFca-‘]hcaE] ca]’ca] ca] ca] ca]c, a] ca] ca] ca] ca] ca] ca]ca
ca] ca] ca]ca]ca]ca a . ,
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a] ca] ca] cARRE k33 aPEafes) 8t BhaFeapEaicaladdien] ‘ea]réa] d8) ezl ed] cal ¢
a] cal ca] ca] ca] calJcalvXwv E I;
v B "dveit g s mhibd Y| d@]ica]xadltayoafoal ceac]am'txaw cahcaliga)] da,cajaalcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! t ###33\ SKWBAR5& &&&S$' a'
e's'"’ head chip 121 contains a drive circuit 128 for 16 nozzles for
(J((())Q))*JI*u***+}xsni d_Z]] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]c
aJjcalC ppzzles from phase No.. 1 through 16 or in other words for two
aJ ca] ca] ca] ca] ca] ca] ca ﬁ ca] cal ca] ca] ca] ca] ca] ca! +0O+h+s++++, , , u,, .AIFO
gOOOOOOOJbEi]l 1! %5)@ wr mhc”~Y] ca] ca] ca] ca] ca]cal ca]jcalUc a]c
aJcaJ ca] ca caJca]lca]cal calca]ca]ca]ca]c
a] ca)] ca] ca] ca] ca cal D2| 2223<3v3334/ 4h44445555 5a556NB6666 7\777 R8} xs
n} d ]Z] ] I:a] I:a] L&]%&?’l?a]%ﬂ‘b%]‘lﬁa‘i %‘é}Ea}%é}oBPé&]eca'Féa] &rqQe 1 through {870}
a] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca! R8} 888. 9=9v99999: D : : :
E; o ><|ad& /A %}%@%}%%PQHZF] ¢8] Ehpcaréyecaiaadd] dd & a] e il eafcal ca
] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal >: ?2v?~?????6@ @OAQ
" A_AAAAABREBER CaCCeophiBRRBDODSEhwsehlp X] tadllrough 8, and a second phase
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cajcalc is comprised of phase No. 9 through 16. As shown in Fig. 15,
aU] ca] ca] ca] ca! 5Er EEE%\ FFFF8Go GGG HgQHHHI M | 1 | OJmJuJJJJJ<KxKKK+L}xsni d Z]]c

a] ca] ca] Gal i LRI LAl Es A1 through A8 are respectively connecte
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca?ca] cal] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] cal +

LdLLLLNP%@'@%?%B‘W@@Q@Q@% EPPRERQALETRIR RsNb fla gl £81calfal eaheal ca

]calcalc

aJ ca] ca] ca] ca] ca] ca] calcal.ca]c a] ca ca ca SS SYdaTTT
Tr 0P UKV ST P PGPS SR REUSS] Pealih bl & LR RAP Lo a4 o bal cal

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] cal ca] caI quZZZ[ [[
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a! ?azaaa4bpbbb*Iogrthtd@dddebeeferrbe fljX 44 f Cghegpygtthhrs@ Us Zejoedca] zhl gal ca]

ca] ca]ca]ca] ca]ca]ca] ca]ca]c

a] ca] ca] calowd g aana] eakc ol adcaganpedjosalca] asd cataak@i® hhhi 9w ii2j mw

j 11 kKkkkl T H I'l'l mXmmmm>nunnn} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] caj,calicpd cahedal ealsahcal£adicpd cap ealbgal pal paldAl HEPOoFPHRO000A
pppp6araqar 8rsrrr(sgssss't tttttOu}xsnid Z]]calcalc, a] ca]ca]cal ca] caJ ca] ca]

cal cal cal Gl aaleal C@é{ﬁigaéfadr&aéSaicﬂésaiﬁélr?ﬂﬁékcé‘% nozzles per the

a]ca]ca]ca C uuuv

6yl 52I zzzz vvrrrhc" cal ca
2 cal ea] CHERFEA £ i%a]ac%]i%a%raa%a? P aRL T b LER L £47 64 BT okt Eh 2222
ZZZ){g{{{IYIII}F}}}}}}~~V 27? :
}xsni d_Z]hleek gk Freajtdd]cad tal eaprafitdyerapbapea] edpcarédedabrajeayea] caj
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
r xJKQB7t *giXact{ vpkf 3 & sriitth ZHehea]azel beaheall ced cal tdkoalics capad chjpa] cal c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] c*a] ca] ca8O H* CLOYPE' () -
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|K K$" 10%& - 10%& ()-01'10%9 & ()-v10Q & ()-sl"10%9 & () -

A ANAAA A1 A NAAA A1




. PEj K-K3I "10% & ()-0"10% & ()-.!10% & ()-,"10% & () -

Li*F109% & ()-F(10% & ()-#& "109% & ()-E Y 2008
}si K3 " 10% & () - &109% & () - 10] 10] 10] =10% & ()- 9" 10%4 & () - Y71 " 1004 & B ¥ -
W& ()- V_  RkiK-KLO%& ()-"10% & ()-1"10% & ()-1"10% & ()-| FLO% & ()-Y

cl0%9 & ()-1"1099 & ()-kU

i K-K$P"10%4 & ()-!"10%9 & ()-"10U & ()-"10%9 & ()-s"10%9 & ()-P"10%9 & ()-1F10%
& () -

LlE:]i) K- K3F1084 #h ( 1 46010 (erid0d&.()-, FI10% & ()-i *10%U & ()-F(M 1099 & () -

#8&"'10% & () -9} si K3F10% & ()-&10%& () - 10]10]10]:10@ﬂ&f()-|9nf109@&f():
;72:)10% & () -65wul@%rfe Meddd 1o K'dDYZE €1 t30U He( k11EXF & {Du LY, (by 10%
"()-<

'(') 01/2“;{? fc) ( )PaiillQ{}/@%( LS HKKR O3B & bl ThAGE & £ - pH10% & QrF109E& () -sni'l
100 () 008 L)1 LI I 10388, ) 105109 () 10780 - 1008 0717
}si K2"10% & ()-V109%&' ()-V10z10z10z=10%& ()-|910%& ()-Y7"10%& ()-5"10%&
() - CDUIé@@ﬁ@@@FFFJPGfO%@?§-EHGWREGF-Uhﬂ?ﬁ&¥31<can be manufactured
"109%& ()-F1l0%& ()-y&10%&' ()-Yz/liK-K 10%&' ()-"10%& ()-"10%& ()-s"109%&' ()-P"
10%&()-,m#ﬂU%&QQSEﬂu%@%%ng@mysxgnroduced in large numbers, and the

3) 109 ()-0110%& ()-, 109%& ()-i*"109%& ()-F(M 109&' ()-#&" 109%& ()-SF109%& ()-|#
)*+,-}si kost of thelinehead 120 and the ink-jet printer 10 is therefore
3)10%&' ()-s109& ()-V101010=10%& ()-]9 10%& ()-Y7j'!'10%& ()-65'10%& ()--:vX K
-K'10%' (pedudOF& ()-"10%& ()-v | F10%& ()-Y

109 () -m 109K ()-&10%& ()-Mri K-KI"10%& ()-"10% ()-"109% ()-s"10%&k ()-Pl "1

0% ()-," 10%&' () g'+L0%&: { 12V 1 ,
i K- KO" 10%&' () - " 109 g ?shf\é%}g‘g( EASPYEEE YY) S FISTORS A Fifoddre Rg2d
109 ()- Jitwvl it KO" 109 ()-101Q10=109%&' ():]9"10%&' ()- Y7 109 () -
65) 10%& (3° 3‘?“‘10%‘3?}’% S 'ﬁ“q%lk%Kﬂglg & (’)‘ll‘g'lb%)&' 3 -lnﬁi%fo@é (508
"109%&R () -, '109&. () -Yy&IO0Y%&' ()-=Ss10%R' ()-s" 7#t ###3$$\ $K% K, K' 109%&' () - P
F109& () -SATORREEY2PL 0GR 1 10385 () 1620AR T )1 €500k () - KWBAR5& &&JE, K" 10%
& 3"10%& ()-<
0* 109%&' () -. 109%FK9 -1, i'&@%%% 120109@pf)se@ pRd&igdd &5 ms bl 21 dskownxihC' 10%
% 1094 & ()- 10 10 10)=10%&' ()-]9lI "10%& ()-Y7"10%& ()-65"10%& ()-s""'
(J(((dENMEXd9% 1044 &n@) 1HMELA4 L f92218%r& g(i)on< 1084 & fiht€ally overlap
104 & ()-L110%9 & ()-())Q))*dEmbC'10% 104 & ()-"1099 & ()-s" 109 & () -
PF10% & (9n .both sides of each head chip 121. This design is intended
to prevent problems that typically occur in structures having
no nozzle overlap as shown in Figs. 12A and 12B, where
irregularities in ink emission amounts between head chips and
errors in the impact position are brought about by
characteristics of the no overlap nozzle structure and
positioning errors, and are causes of the so-called banding
noise.
In other words, each head chip 121 in Fig. 16A, has a

number of nozzlesl1l24aconsistingof anumber equal toanoverlap

portion added to the time-division drive first phase portion
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10%&()- 1094 & ()-*J* u* x *+O+dEan10% 10% & (.) -,"10% & () -1*c109 & () - F( 10

Q& ()-$10% & ()-! 109 & () - O+h+s+++++,, dE:/ 10]

10] =109 & () -| 9109 & ()~ Y7"10% & ()- 5F10% & ()-210% & () 22 JUN 2004
OF10% & ()-,,,,U,,*-C-rP. /!X "10%& ()--!""109%& ()--!"]"10%& ()-

Cnt' 10%&' ()-' &10%&' ()-s10%&k' ()-V 10]c--& .. A /zX6./! X Q
F("100/aa&'()-mq:("lofy&'()-mx "109%& () -1 X, "109%& ()-!X

"109%& ()-,"10%&' ()-//F0g000000aVK@ X' Q 10 10 10)=10%& ()-

| 94109 ()¢ }{B%Q%ﬂ%s()- 'n>é2 %Qléﬁal(r)s & LPYE D Q0001813 1ABVK@ X fhg these
10F10%9x& () - | 10%OX&

F10%0x &' (r%%pfy x& () - &10%)x&' ()-VvP10%Ox& ()-sz111!2D2| 22dEVK@ X! Q

10s 0% 109%Ox&' () -, 1090x& ()-"109%0x& () - F109%0x& () - 10%Ox& () - 223<3v
333dEVK@ X! Q

10F(010%)x&' () The TRBZEE (}24P1090x& ¢ ) Perfosid® (321DodRe CRERABRES() - 34
| Ah4444dEVK@ X! Q _

10v710%90xX& 43 oS 1thdk&a@d ch i IRk &1y jhe pidvex &ide a it (VDR e RPePX &' () -
4555 5555]5bCI XI Q 1P"109%& ()-#&10%& ()-=s 1094 & ()-s 100x 100x
100x=#10%xd (- OFA6MANVE ©)-fSabb6MB6BUELBCEXI0Qs in the overlap region.

1, 109& ()-"10%& ()-0!10%&' ()-"10%& ()- |#10%& ()-Y

V10%&' () -66&hh\s’ wadELEE Qanfinld %o (e 'pAOVE €9 -0 dd 0P &t wBehOlRe(fwo

s 109%& ()- P10%& ()-78R8}888.9dEbC XI Q 10" 10%&' ()-."10%& ()- ,

1056 () - A PELALIEL 308 ()4t 4005 000 9990690 IEQ1 b 020,
10=#109& 9"10%& ()-Y/"10%&' () - 65F10%& ()-210%& ()-99:D:: dEYNC'X'Q

The head chip 121, as shown in Fig. 16B, may be comprised
of a number of nozzles 124a consisting of a number egqual to
an overlap portion added to a specified number in the
time-division drive second phase portion and, drive circuits
128 to drive these nozzles.

More specifically, besides each block 129 as shown for
example in Fig. 17, being comprised of a number of nozzles
consisting of an overlap portion (3 pieces) of nozzles added
to a first phase portion (6 pieces) of nozzles contained on
one head chip 121 or in other words being comprised of nine
nozzles, each head chip 121 is further comprised of nine drive
circuits (not shown in the drawing) for driving the nine
nozzles.

Phase No. 1 through 6 are attached in seguence to each
nozzle l24aas shown inFig. 17, and in that case the overlapping
nozzles are assigned with phase No. from 1 through 3 the same

as the overlapped nozzles. Besides phase No. from 1 through
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1 i 10%: ()-"10% ' ()-v P"10% ()- St 10% () - %40% ()-S10%& ()-t:
B ><dEYNGIXIQ 1 "109%& ()-"10%& ()-f"10%& ()- CP" 10%& ()-
F10%& () - 100& () - ><| <<</ = ==dEYNCI XI @ 1
("109%&' ()-\ & 10%&' ()-$" 10%& ()-""10% ()-! 10% ()-" 10%& () - ==>A>3:>dEineth
O 1 S5"10% ()-03"10%& ()-1"10%& ()-
TFL09%&' () -, 109 ()-*" 10%& () - >: 2v?{?| 2} 2~22?bCI XI Q 194.0% () - YV10%&' () -V
10 10 10=#10%& ()-9"10%& ()-7"10%& ()-???6@ @IWELC! X! Q
1"109&' ()~ Boh¥& {ut1nd0lKe( First0YRale)e,Y the respective signal lines
109’ ()- 61 "10%&’ ()- @A AAAAABAEDC X1 Q 1" 10%& () - 109 () -

10%?4' ()'l ].Lot/fg‘r&).l hﬂ-@%ﬁfe(%oﬁ‘g %QO@& é& %@@@r@% ﬁ%d@ Ve circuits
1, M 109%&" () -* 10/«& @109 () -$ & ()-T"10%& () - CCC( Df DDDAE

03100 %7%81 %ff%%%%gﬁﬁ ﬁ%@ ()%%?%%éér Esau%lcs 1g4a for each phase

"109%&' () -m 109 ()-%d09%&' ()-=s109& ()-s 10_10
10=810%& 1) SFERSES FEFHELRF XVEPR RafGslpop Fhfoggoppls shown in Fig. 18
F109&' ()-!10%&' ()-P"10%& ()- n¥109%&' ()- FF8GoGGEG HAELC! X! Q
1$" 1098 (Epom 19vg ¢riveosd'onel Ligugs (Alsthguggl) A6 .
PF10%&' ()-*HgHHHI M I dEBCI X1 Q 101 109%& ()-.109%& ()-," 109 ()-i*"109%& () -
F(Flo%&'()-#&ITh@%ﬁﬂ@rélIEHGNHdﬁﬂIéHJHZ%EJ%&&F ﬂaﬂé'up each phase are
driven in sequence, and the power consumption can be reduced
In this way, by each head chip 121 has a number of nozzles
consisting of a number of overlap nozzles added to one or two
times the phase number as described above, and eachblocknozzle
comprising a time-division one phase portion, is driven by
a drive circuit 128 contained on the same head chip 121, so
that eachhead chip 121 is comprisedof identical drivecircuits
128.
Therefore, a line head 120 can therefore be tiling
structured, by arraying a plurality of head chips 121 of a
single type, comprised of drive circuits 128 having identical
¢ircuit structures, so that the head chips 121 can be
manufactured at lowcost by beingmass producedinlarge numbers,
and the cost of the line head 120 and the ink-jet printer 10
is therefore reduced.
In the above described embodiment, the head chips 121

are comprised of a specified number of nozzles for a

time-division driven one phase, two-phase or three phase
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head chip may comprise a number of nozzles consisting of an

0% & ()-Y

integer multiple of the time-division driven number of phases
or an integer multiple of the time-division driven number of
phases added to the overlap portion of nozzles, and a line
head may be configured by arraying a plurality of head chips
of a single type comprised of identical tyvpe drive circuite.

Further, in the above embodiment, the drive circuit 128
on each head chip 121 was comprised of thermal elements as
drive elements however this invention is not limited by this
example and may for instance contain piezoelectric elements

as drive elements.
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sequential time-series manner,
wherein a plurality of said head chips are arrayed in
said width direction thereof tc form said line head so that
15 the nozzles each head chip has and the nozzles the
neighbouring head chips have are not arrayed in said feed

direction of the recording medium.

2. An ink-jet printer emitting droplets of ink
20 arriving as ink dots forming images and letters recorded
onto a recording medium from a line head having a plurality
of nozzles arrayed in the width direction of the recording
medium which is almost perpendicular to the feed direction
of the recording medium comprising:
25 head chips having a specified number of nozzles and a
drive circuit to drive each nozzle,
wherein a plurality of said head chips are arrayed in
gaid width direction thereof to form said line head so that
the nozzles each head <chip has and the nozzles the
30 neighbouring head chips have are not arrayed in said feed
direction of the recording medium,
said nozzles each head chip has are sequentially time-
series driven by separate driving, and the number of said
nozzles each head chip has is an integer multiple of a

35 number of phases for said separate driving of the nozzles.

3. An ink-jet printer emitting droplets of ink
arriving as ink dots forming images and letters recorded

onto a recording medium from a line head having a plurality
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4, An ink-jet printer emitting droplets of ink
arriving as 1ink dots forming images and letters recorded
onto a recording medium from a line head having a plurality
of nozzles arrayed in the width direction of the recording
medium which is almost perpendicular to the feed direction
of the recording medium comprising:

head chips having a specified number of nozzles and a
drive circult to drive each nozzle,

wherein a plurality of said head chips arxe arrayed in
said width direction thereof to form said line head so that
the nozzles each head chip has and the nozzles the
neighbouring head c¢hips have are arrayed in said feed
direction of the recording medium,

said nozzles each head chip has are sequentially time-
series driven by separate driving, and

the number of said nozzles each head chip has is the
number of said part of the nozzles the neighbouring head
chips have and the number of nozzles arrayed in the feed
direction of the recording medium added to the integer

miltiple of a number of phases for said separate driving of

the nozzles.

5. An ink-jet printer as claimed in claim 1, wherein

the head chips are arranged in a staged manner.

6. An ink-jet printer as claimed in claim 3, wherein

the head <chips are arranged in a staged manner.
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line head so that the nozzles each head chip has and part of
the nozzles the neighboring head chips have are arrayed in
the feed direction of the recording medium, the nozzles each
head chip has are segquentially time-series driven by separate
driving, and the number of the nozzles each head chip has is
the number of part of the nozzles thé neighboring head chips
" have and the number of nozzles arrayed in the feed direction
of the recording medium added to the integer multiple of the

number of phases for the separate driving of the nozzles.

FIGURE 1
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