" 16 COctober 2006 t - 1 LIQU D EJECTI NG DEVI CE AND LI'QUI D EJECTI NG METHOD
BACKGROUND -OF; THE I NVENTION 1. Field of the Invention Theepce®Hentoos
invention: relates to a technology for controlling flying characteristics
-~ of liquid or a position to which liquidis delivered and to liquid o
ej ecting device and nethod in which liquid in liquid cell is ejected from
a nozzle. The present invention specifically relates to, in Iliquid
ej ecti ng devi ce including heads each having a plurality of liquid ejecting
porti.ons arranged in parallel and Lifguid ejecting nmethod using the heads
each having the ejecting portions arranged in parallel, a technology for
-controlling a direction (a direction'in which liquid is delivered) in
which liquid is ejected fromeach liquid ejecting portion. .2. Description
of 't he Rel at eBIQ\W{[DIﬁQFE?IBGiW@@ h?gl% R it P fETH(hown as a
‘type of liquid ejecting device including heads which each have-a plurality
of liquid éjecting portions arranged in parallel. A thermal nethod that

uses theéggl snerg& to eiect i nk_is known as one of ink ejecting nethods
for inkPetRGRPPNPePE. THE ANVENAHSNe of printer-head chip structure using

the -thermal nmethod, ink_in an ink cell is heated by a heating
: _ 1. Field of the Invention -

The preSehﬁ invention relates to a technology fof
controlling flying characteristics of liquid'or_a_position
to which liguid is delivered.and to liguid ejecting device
and method in which liquid-in liquid cell is ejected from a
1nozzle.. The present invention spécifically relates to, in
ligquid ejecting device including heads each haviﬁg_a

f' : blurality of liquid ejecting portions arranged iﬁ parallel
and liquid ejectiﬁg'method using .the héads each having the
gjécting poftioné arrahged in parallel, a technology for
controlling a direction (a direction in whichrliquid is
‘delivered) in which liquid is ejécted from each liquid
ejecting portion. |
 2. Descripfion of the Related Art

Inkjet printers have been conventionally known as a
type of liquid ejecting device including heads'which‘each
‘havé a plurality of liquid ejecting portions arranged in
rparallél. A thermal method that usés thermal energy té
eject ink is known as one of ink ejecting methods for inkjet
printers. | |

In an example of printer-head chip structure using the

thermal method, ink in an ink cell is heated by a heating




16 COctober. 2006° 2 el enent disposed in the ink cell to produce bubbles in
“the knk on the heating elenent, and the energy of the pngdieieproosof the
~ bubbl es ejects the ink. A nozzle is forned in the upper side of the ink
cél'l . When the bubbles are produced in the ink in the ink cell, the ink is
ejected fromthe ejecting outlet of the nozzle. Fromthe viewoint of head
~structure, there are two nethods, a serial nethod and a line nmethod. In
the serial method, an inmage-is printed. by noving a printer-head chip in
the width direction of printing paper, Ln the. |line nethod, many
printer-chip heads are arranged in the. width direction of printing paper.
to forma line head for the width of the printing paper. Fig. 18 is a plan
view showing a line head 10 of the related art. AIthough four printer-head
. chi ps 1e{Rmentndispegedada Ghe) iakecshdwioi RrPigcel1Bubhtesainytheore
printer- head chips are arranged. |In each printer-head chip 1, a plurality
of nozzt&8& PR thayhegtéreceilrgestv| epd £BF epeeevngli AReaPEodBerEar The
nozzl es Iatgre ahkﬁnged,in'par l1el in a given direction, _and the given
directi 8F 8% BURPLER F§tRe hedihkdi r BcPPEA1Cof St BRTPEniRnEhPaper. Al so,
the printer-head chips,1 are arrang in the given direction. Adjacent
or i nt er “RB&d S¢RF gfl%gFelﬁgrgﬁ id sﬁﬂ?ﬁaF%?thL%ﬁSEZ?ﬁg PROPPBSe each
pri . ps L At . ! :
other. 3Rdehd 3,ROGH o' TnWhkelhst WenR ki RkelSN83d-EREPErdn the
‘ejecting outlet Qf.the nozzle.
- From the viewpoint of head structure, ﬁhere are two
meﬁhods, a serial method and a line methdd. In the serial
' method, an image is printed by moving a printer—-head chip in
the width direction of printing paper. In the. line method,
many printer—-chip heads are arranged in the width direction
of printing paper to form a line head for the width of the
printing papér.'
Fig. 18 is a plan view showing a line head 10 of the
related art. Although four printer-head chips 1 (N-1, N,
N+1, and N+2) are shown in Fig. 18, actually, more printer-—
head chips are arranged.
In each printer-head chip 1, a plurality of nozzles la
having ejecting outlets for ejecting ink are formed. The
nozzles la are arranged in parallel'in a given direction,
and the given direction is identical to the width direction
of the printing paper. Also, the printer-head chips 1 are
arranged in the given direction. Adjacent printer—head

chips 1 are arranged so that their nozzles la oppose each

other, and in-a portion in which two printer-head chips 1




16 October 2006 3 are adjacent to each other, the pitch of the nozzles |a
is consecutively maintained (see the detail of portion f6(ﬂﬁ&&ﬁ&00618) The
related art shown in Fig. 18 has the follow ng problens. When ink is
ejected fromthe printer-head chips 1, it is ideal that the ink is ejected
perpendlcularly to the ejection surface of the printer-head chips 1.

- However, various factors may cause a case in which an angle at which the
ink is ejeCted i's not perpendicular. For exanple, when a nozzle sheet
havi ng the nozzles la formed thereonsis bonded to the upper side of ink
cells” having heating elenents, the problemis that positional shifting
occurs between pairs of the ink cells and the heating elenents, and the
nozzl es l.a.- When the nozzl e sheet is bonded so that the center of the

nozzl es & F§366§PF|GﬁeGaCFnOFh@rceﬁhérPbFCbh@flﬁkec%¢$%l%ﬁd14r%5heatlng
el ement s i,nk_is ejected perpendicularly to the ink ejection surface
(the nof?Fge§H§éFe%¥rWﬁ&@falpﬁaBJEFe ithea defpid 8EcRPSTipBt Medh EHE -i nk
cells and the heating elements, and the nozzles | a, the ink cannot be

‘ej ect ed perpendicularly to the ejection surface. Al so, a positional shift

G TR S R s e N R RS
problems. '

When_ink_is ejected‘fro@,the'printer—head chips 1, it
is ideal that the ink is ejected perpendicularly to the
.ejectien sﬁ;face.of the priﬁterehead Chipsll. However,
Varieus factors maf cause a case in whieh'an'angle'at which
the ink is ejected is not perpendicula:.

For example' wheﬁ a ﬁozzle sheet having the nOzzles la

' formed thereon is bonded -to the upper side of ink cells
having heetlng elements, the problem is that p081t10na1
ehifting occurs between pairs of the ink cells and the
‘heating elements, and the nozzles 15. When the nozzle sheet
is bonded,so that the center of the nozzles la is positloned

' in‘the center ef the'ink'cells and the heating elements, the
~ink is ejected perpendicularly to the ink ejection surface
(the.nozzle sheet surface). However,'if a shift occers
‘between the ink cells and the heating elements, and the
nozzles la, the ink cannot be ejected perpendiculafly to the
'ejection surface. | |

Also, a positional shift can occur due to a difference
in thermal expansion factor between the pairs of the ink

cells and the heating elemente, and the nozzle Sheet,




16 Cctober 2006 4 It is assunmed that, when the ink is ejected
perpendicularly to.the ejection surface, an ink droplet i1§0cHpket¥®sed to an
i deal |y exact position. Wen the angle of ejection of the ink is shifted
f fom perpendicularity by 0, positional shift AL in delivery of ink droplet
is AL =Hx tanOwth the distance (normally 1 to 2 millinmeters in the case
of the inkjet method) between the ejection surface and the surface (a
surface on which the ink droplet is delivered) of printing paper set to H
(His constant). \WWen such a shift injangle of ejection of- the ink occurs,
inthe serial nethod', the shift in angle appears as a shift in delivery
of ink between two nozzles la. Inthe Iline nmethod, in addition to the
shift in dellvery of ink the shift in angle appears as a positional shift
in delivery Be%%\e%?ﬁlf%%d p?@%ﬁerwh%hot%llp& s HigstebA and 19B are _
respectively ,se(j‘:tl n view and, plan view show ng the state of printing
perfornﬁ’&rﬁ’?naﬁﬁu F‘Fgg H%aﬂhﬁoei‘?ﬁtm’i}cﬁu’ff‘%%r|=’l‘ﬁe¥n]ﬁé?a‘€?1b]fﬁ’tpslsl are
rection in whjch the nozzles la are arranged)

|
2[123\129?%6&?56 %éa PﬁaEI geaggﬁ %ﬁﬂCEQ%OSJaEJSQHn ng"'h?lhaiihepramﬂli%g?fpaper Pis

fixed, neh 10. does_no in the wdth recti t he
pr| nti néggg%?n > ﬁ]aelé f’f’)b‘glg Ego% f%‘)m perpenélc‘giarltY CH: .

‘ posmtlonal Shlft AL in delivery of ink droplet is
AL = H'X tan®

‘With.the diétance (normallf 1 to 2 millimeters in the case
. of the inkjet method) between the‘ejection surfacé and the
éurface {a surface on which the ihk droplet is delivered)} of
‘ p#ihting papér set to H (d is constant).
| ‘When such a shift_in'angle of ejeétibn of the ink
éccurs, in the serial method;.the shiff in angle appears as
a éhift in deliVery of ink between two ﬁoZzles la. In the
line method, in addition to the shift in delivery of in?,
thé shift in angle apbears as a'pbsitioﬁal shift in delivery
between two p;inter—head chips 1. |
~ Figs. 19A and 19B are reépeétively a section view and
‘plan view showing the state of printing performed by the
line head 10 (in which thé printer-head chips 1 are arranged
Ain parallel in a direction in whiéh the nczzles la are
arranged) shown in Fig. 18. Ih Figs. 192 and 19B, assuming
thaf printing paper Plis fixed, the line head 10 does not

move in the width direction of the printing paper P, and




. perforns printing while nmoving fromtop to bottomof the plan viewin Fig.
"19B. I.n the section viewin Fig. 19A, anong the line headglfstobdrROGE
_printer-head chips 1, that is, the Nnth printer-head chip 1, the (N+1)-th
printer-head chip 1, and the (N+2)-th printer-head chip 1 are showmn. As -
shown i-n the section viewin Fig. 19A in the N\th printer-head chip 1,
ink is slantingly ejected in the left direction as is indicated by the
~left arrow. In the (N+1) th printer-head chip 1, ink is slantingly ejected
in:the right direction as is indicated_by the central. arrow. In the"
(N#2)-th printer-head chip 1, ink is perpendicularly ejected w-thout a
shift in angle of ejection as'is indicated by the right arrow.

Accordingly, - in the N-th printer-head chip 1, the ink is delivered, being
off to tl%%yﬁ%ffﬂes fRIOTH el e e @ovids threm tamd ta datien kELEheh

pri nt'eréfglead C'hivF 1, the ink is.delivered, being off to the right fromthe
r ef er end&3hosi? ot Fritils, ween both, the ink in the NNth printer- head
chip 1 and &he ihnk in_the (VN+1 -th printer-head chip 1 _are delivered to
opposi te di rEctTEnSEASR t£7 F4%gi ot i3WH cH Rl 1Rk FedelPvered is

(ored SR 0 M PN R | LIS, (Mgt head
the arr Wi 1 hel afy e BofinGe 19BN LHQYW sbelng 16,.OqkQB5r 006 6
E printer-head chip 1 are shown.
As sﬁown‘in the'seétion view in Fig. 19A, in the N-th
. printer-head chip 1, ink is slantingly ejeéfed in the left
.direcfion as is indicatéd by the left arrow. 1In the‘(N+l)—
th printer—head chip 1,"iﬁk_is slantingly éjected in the
‘right direction as is indicatedrby the Céntral arroﬁ. In
thg'(N+2)}th printer—heaa chip 1, ink is perpendicuiarly_
ejected without a shift_in angie éf ejeétion as ié indicated
 by the right arrow. |
Accordingly, in the N-th printeruhead chip 1, the ink
is delivergd, being off to the left from alreference |
position, and in the (N+1)-th printer—head chip 1, the ink
is delivered, being off to the right from the reference
_position. Thus, between both, the ink in the N-th printer-
‘head chip 1 and the ink in the (N+1)-th printer—head chip 1
are delivered to opposite directions. As a result, a region
in which no ink is delivered is formed between the N—th
| printefmhead-Chip:1 and the (N+1)—th printerhead chip 1.
In addition, the line head. 10 is only moved in the direction

qf the arrow in the plan view in Fig. 19B without being




noved in the width direction of the printing paper P. This forns a white
stripe B between the N-th printer-head chip 1 and the (Nbktabet 2008r - head
chip 1, thus causing a problemof deterioration in printing quality.
‘Simlarly to the above -case, in the (N+1)-th printer- head chip 1, the ink
i's delivered, -being off to the right fromthe reference position. Thus, :
the (N+1)-th printer- head chip 1 and the (N+2)-th printer-head chip 1 have
a common region in which the ink is delivered. This causes a - o

di sconti nuous image and a stripe C whgch has a color thicker than the
-original color, thus causing a problemof deterioration in printing
quality. When such a shift in a position to which ink is delivered occurs,
the degree to,which a stripe | ooks noticeable depends on an i mage to be
print ed®EGH éXa Fe?fldghngérscabean%ﬁt tBe PRENTIRS PRReFdNy blahk

porti.on a . strj wi |l . not_look noticeable jf it is forned. Conversely,
~in the igggsoﬁ HbgﬁFiﬁarépﬁh%tgﬁFﬁﬁﬁniFﬁ@eNTﬁﬂaPﬁb%Ye%JWe$$éChﬁ%r¥ions of

. printing:_paper, if slight strip is.formed it wll look noticeable. For
“the pur%ggeegﬁ 6b$%2nPFﬁgg?ﬁe ?%&nﬁﬁ%gniofg@ﬁﬁhcﬁps%?Qi%é?rgé%ﬁﬁé% Pat ent
Appl i cafyi - -44157. ej : referred to as "Earlier
__Applica?%gﬁt%?f?%ggg %geﬁz%?%gﬁébggg%éggSsignee of the present Patent

Appl i cation. g3 4 g, T yentd abRfe R ersfARld Calign by griRlea,al ity of 16
" Cct ober. 2006 7 _ : .
‘ head chip 1, the ink is delivered, being off to the right

‘frbm ﬁhe reference positiOn,. Thus, the (N+1)—th.prinfer"
head chip 1 and the (N+2)-th pFintér—head chip 1 have a
'1é0mm6n region in which the ink is delivered. . This causes a
'discontinuous image and a-Stripé C which has a coior thicker
‘than the 6riginai color, thus qaﬁsing a problem §f |
déferibratidn in‘brinting'quality.

When 'such a shift in a position to which ink is
-delivéréd occurs, the degreerto which a stripe looks
nbtiéeable depends on an image to be printed. For example;
‘since a document or the like has many blank portions, a

‘:stripé will not look noticeable if it is formed. Conversely,

'iﬁ the case of printing a photograph image in almost all the
portions of printing paper, if a slight strip is formed, it
will ion noticeable. |
Fof thé-purpose Qf preventing the formation of such a
stripe, Ja@anese Patent Application No. 2001-44157
(hereinafter referred to as "Earlier Application 1") has,r
been filed by the Assignee of the present Patent Application.

In the invention of Earlier Application 1, a plurality of




heati ng. el enents (heaters) which can separately be driven are provided in
ink cells, and by separately driving the heating el ement1s,Ocfoldt 2@t i on in
whi ch each i nk droplet is ejected.can be changed. Accordingly, it has been
" thought that the formation of the above stripe (the white stripe B or the
‘stripe:C) can be prevented by the Earliéer Application 1. However, although
Earlier Application 1 deflects the ink droplet by separately controlling
the heating el ements, the result of further study by the present Inventors
has indicated that, when the nethod ¢f Earlier Application 1 is enployed,
the ejection of the ink droplet may become unstable and a printed i mage
‘having high quality cannot stably be obtained. The reason is descri bed

bel ow. According_to study the present Inventors, as described in

PCT/ JP/ éssﬁn@hgésmﬁarﬁer(h?@t@rf?édWhécascanEaem?é@t%qmb@actln-me@") filed by

t he Assignee of .th resent l'i cation, normally, the quantity of
ejectloﬁ%SfPrPﬁRdF 0 nBQElﬁﬁAggesaﬂﬂt Yn%?@%%%t?ﬁYadﬁtﬁht%nﬁh?n

Tends 1 BeREBPE g ?ﬂ%ﬂﬁéﬁiﬁﬁﬂéﬁe{?ﬁmoeﬂﬁ? hih et ol R damteFa nesr val e
(R R o on ST e e Ty o
pover eqHak tRe! BE-RLLHSHeLF BRE YBLYE OLr L&A Le! Inife FEOPEL 2006 8
or the‘strlpe C) can be prevented by the Earlier Application
‘1; =
However, althougn'Earlier Application 1 deflects the
'lnk droplet by separately controlllng the heating elements
| the result of further study by the present Iunventors has
1nd1cated that when . the method of Earller Appllcatlon 1 is
employed the ejectlon of the ink droplet may become
unstable and a prlnted image hav1ng high quallty cannot
”stably be obtained; The reason is described below.
According torstudy by the present Inventors;'as
ldeseribed,in,PCT/JP/08535 (hereinafter referred to as
.ﬁEarlier Applioation'Z") filed by the Assignee of the
present Application, normally, the quantity of ejection of
ink from nozzles does not increase in a monotone in
‘accordance with an increase in'power applied to heating
elements, but tends to'rapidly inoreese when the power
exceeds ‘a predetermined value (see‘Earlier Application z2,
page 28, lines 14 to 17, and Fig. 18). 1In other words, a
 sufficient quantity of ink droplet cennot be ejected unless

power equal to the predetermined value or greater is




supplied, Therefore, in the case of separately driving the heating
el enents, when ink droplets are ejected by perform ng onOditey2oa of only
sone heating elenments, a sufficient anount of heat for ink droplet
ej ection nust be generated only by the driving. Accordingly, in the case
of "-separately driving the heating el enents, when sone heating elenents
are used to.eject the ink droplets, power supplied to the heating elenents
must - be .increased. This situation causes a disadvantageous situation to
size reduction in the heating eleneny which is associated with increased
resolution in the recent years. In other words, in order to performstable
- ejection of ink droplets, the anbunt of generated energy per unit area of
each heatingéelenent nmust be extrenely increased than wusual. As a result,
damage £YPEFAPA-si zed heating el ements is enhanced. This shortens the life
of the heatiT el ements, thus shortening the |life of the head. The above.
robl ens ar eTSFRFFAEFy FBURRE i FRIh L &P DRt f tHaE dd¥nol ogi es
pr ool ¢ ! y !
-descrlbﬁg i, n Jagﬁnese Pategt NO. 780648 (hereinafter referred to as
"Ear| | ePAFPPPCECPBTS%Y VARE 38pafteR! Pht eMte NI ©2BRE R0 (herei naf ter
referred_te . "Earlier A? Iica%ion 4"%. Al t hough Earlier Application 3
di scl os S aﬁgﬁﬁegn?Fo d¥6 95999 n??%ﬁ‘ O%%I%ﬁ$? g(éiﬁﬁ%%ﬁqﬂdaOf I nk), and
Eaf]'ers%§f§E58Q€ra£99§t 3f heat for ink droplet ejectibh nust be
generated only by the driving. ACCordingly; in the case of
separately driving thé heating eleﬁents, whén some heating
‘elements.aré‘uSed to eject the ink droplets, powér sﬁpplied
to the heating elements must bé'increased. .This'situatioﬁ'
causes a disadvantageous situation to size reduction in. the
heating element Whidh is associated with increased |
' resolution in the recent years.

In other words, in order to perform stable ejection of
ink droplets, the amount of generated energy per unit area
-of each heating element must be extremely increased than
usual. As a result, damage to small-sized heating elements
is enhanced. This shortens the life of the heating elements,
thus shortening the life of the head.

The above problems are similarly found in the case of
using the technologiés described in Japanese Patent No.
2780648 (hereinafter referred to as "Earlier Application 3")
and Japanese Patent No. 2836749 (hereinafter referred to as

- "Earlier Application 4").

Although Earlier Application 3 discloses an invention

‘for-preventing a satellite (séattering of ink), and Earliier




Application 4 discl oses an inventi on for the purpose of realizing stabl e
control -of gradations, both are simlar to Earlier Applijgabddiger 20dgn usi ng
a plurality of heating elenments and separately driving the heating
elenments.. By driving sone heating el enments anong a plurality of heating
elements to eject ink droplets, as in Earlier Applications 3 and 4, the
- ink droplets can be ejected and deflected as described in Earlier
Application 3, or gradation control can be performed as described .in
Earlier Application 4. However, in_the_case of using provided heating
el ements which are small-sized in association with increased resolution in
the recent years, when only sonme heating elenents are driven to eject ink
dr opl et %the supply to them of power enabling stable ejection causes a
pr obl em &P ld-@ddrdade dis RS es p8 dRVERELIRBaEPRgtBReRBAPESE It he i nvention
in Earl irera Appli cat i g)g 4, -an increase in the anount of power to.each
heat i ng %&%enént S S5ABIenCoPAr oL REr 8588athoRRe RPRnBRe gedmtlay &1 i nk
dr opl et Eall¥S, iAt .S '%:.ffi ﬁ'ULt to.plerf_org ar dation control which is the
ori gi nal2obj&ét PEPLERE GiR0erlt itOn UFAREar| PLF ﬂ\sbﬂ’c%{fi Bea¥ingonversely, in
Earlier ARpld,Gat | n_the .anpunt f power supplied to each heating
(= : .

element is re ucé‘gl,ﬁ ?’r’? \é%%%e%yadﬁég%flgl Fﬁ?yﬁ’?ﬁ\-’\gfnghgf?‘ﬁ‘ﬁnw opl ets cannot
stably be ejechpdyi Qgﬁgrﬁggg.%goé/ As i s understood framthe above
‘descri ption, |§n the %‘é Cct ober - 20 %)m to @%ng . pol.urallgcy O&e

heating elements to eject ink'erplets,;as in Earlier

Applications 3 and 4, the ink drdplets can be ejeécted and
':deflected as described in Earlier Application 3, or | -

gradation gontrol can be performed asidescribed in Earlier

Application 4. Howevef} in the caée of using provided
, heatingrelémentsrwhich are small-sized in association with
 'increased resolution in the recent years, ﬁhén only some

heating elements are driven to eject ink droplets, the

supply to them of power enabling stable ejection causes a

problem of a decrease in the life of the heating'elements.

In the invention in Farlier Application 4, an increase

in the amount of power to each heating element represents an

increase in the minimum quantity of ink droplet. Thus, it

is difficult to perform gradation control which is the

original objecf of the invention in Earlier Application 4.

Conversely, in Earlier.Applicatién 4, when the amount
of power supplied to each heating element is reduced, there
is a possibility that the ink dropleté cannot stably be

ejected, as described above.

As is understood from the above description, in the




case of using a head including heating elenments which are small-sized in
association with increased resolution, it is inpossiblejdocRbevang the
formati on of the above stripes by the related art and the technologies in
Earlier Applications 1 to 4. SUWMMARY OF THE | NVENTI ON Accordingly, it is
an object of the present invention to performstable ejection of liquid

w t hout shortening the |ife of means of produci ng bubbles, such as heating
el enents, and to control the flying characteristic of the liquid or a
position to which the liquid is del ivéPed. Specifically, the object is to
control a direction in which liquidis ejected, for exanple, in aliquid
ej ecting device having heads each including a plurality of liquid ejecting
portionscaaerahgeding pahedd elneined Bndy i ikt € 0§ eStdotth LG HISIY  heads
each including a plurality of liquid ejecting portions arranged in

par al | el SMALEORHEeY 1 @sdiockitianpect tiof iddeeqyasafisdIMmaRid Ot tshere is
provided, a liquid ejecting device conprising: a liquid cell for containing
liquid; HRPeFaple tofpieiiit tireodimimmgt mranst fidre RiteaeC ishg ipekbhgs in the

liquid in said liquid cell in response to supply of energy; and a nozzle
for ej ectthgredeted rt and sdiad tedhpalbaials by Hasiligrt Apphukaltasner oduced
by the Qbele produci ng 16 Cctober 2006 -ii neans, wherein: said plurality
of bubbl fb‘?o‘%i'ucing means are disposed in said liquid cell; and all the

bubbl e produci ng

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to perform stable ejection of ligquid without shortening the
rlife of means of producing bubbles, such as heating elements,
and to control the flying characteristic of the ligquid or a
position to which the liquid is delivered. Specifically,
the object is to control a direction in which liquid is
ejected, for example, in a liquid ejecting device having
heads each including a plurality of liquid ejecting portions
arranged in parallel and a liquid ejeéting method using
heads each including a plurality of liquid ejecting portions

arranged in parallel.

According to a first aspect of the present invention, there
is provided a liquid ejecting device comprising: a liguid cell for
containing liquid; a plurality of bubble producing means for
producing bubbles in the liguid in said liguid cell in response
to supply of energy; and a nozzle for ejecting the liquid in said

liquid-cel;_by using the bubbles produced by the bubble producing




means in said liquid cell are supplied with energy, and by setting a

di fference between a nmanner of supplying energy to at | eagkioBB(@E sSaid
plurality of bubble producing nmeans and a manner of supplying energy to
anot her one of said plurality of bubble producing neans, a flying
characteristic of the liquid ejected fromsaid nozzle is controlled based
on the difference. According to a second aspect of the present invention,

there is provided a liquid ejecting device conprising: a liquid cell for
containing liquid; a plurality of bubble producing neans for producing
bubbles in the liquid in said liquid cell in response to supply of energy;

and a M "heredpectainy plnealligyi af i huldaiel drioguicdngenbahy asd ng t he
bubbl es;. ed. by.the e._produci n ns rein: . said plurality
of bubb %%%%glugpnéa%ga%{;&g% SfdSosly %%lngg?db?}:ﬁ%@? FPeY%hd al | the
bubbl e n@aodudinngaddansquid sell di«€uiubmealdd afehseppkyeod whdhpgnergy, and
by perfarm ng energy supply so that a difference is set between the tine
requi r 6if Yo% EnErat PRENGS DedBIeeh P tIeNgY G §uBPl¥ing eeRRITBNED sai d

pl ural iy 1Qfskubhkes s ps 204Gl NG-JBaNS A ' [ ‘ enerating
B bubli® Tathe Tioala by Bnarher Jond %gbis’g?dﬁ’%?‘g‘r‘%fwyrﬁ%%g BSh ! e
pr oduciangramegns ofastipyl ngng hemeand ertistanotbkrt hee dbfgeiwikdej ected from sai d

'nozzl e j.s._cqntroll ed on, the differenc According to a third aspect
of the 5pré heY %g‘ﬁ‘t‘ﬁ%aie, Prﬁ‘%ﬁ’élrce”igsmﬁﬁ&?rd@d&aﬂ%&@ﬁ%‘rﬁtﬁ%l&evi ce

conpri ¥iM@hedliquid ejected from said nozzle is controlled based

on the difference.

According to a second aspect of the present invention,
there is provided a liquid ejecting device comprising: a
liquid cell for containing liquid; a plurality of bubble
producing means for producing bubbles in the liquid in said
liquid cell in response to supply of energy; and a nozzle
for ejecting the liquid in said liquid cell by using the
bubbles produced by the bubble producing, méans, wherein:
said plurality of bubble producing means are disposed in
said liquid cell; and all the bubble producing means in
sald liquid cell are supplied with energy, and by
performing energy supply so that a difference is set
between the time required for generating a bubble in the
liguid by at least one of said plurality of bubble
producing means, and the time required for generating a
~_ bubble in the liquid by another one of said plurality of
bubble producing means, a flying characteristic of the
liquid ejected from said nozzle is controlled based on the

difference.

According to a third aspect of the present invention,

- there is provided a liquid ejecting device comprising: a




16 October 2006 12 |liquid cell for containing |liquid; a bubble producing
region for producing a bubble in the liquid in said |iqujglocesérl2008
response to supply of energy, said bubble producing region form ng at

| east part of one internal wall of said liquid cell; and a nozzle for
ejecting the liquid in said liquid;cell by the bubble produced by said
bubbl e producing region, wherein an energy distribution in said bubble
producing region which is obtained when the energy is supplied to said
bubbl e producing region has a difference, and based on the difference, a

flying ~Qﬁgr M sty AN qu jecte [ le is
controﬁféd.Cﬁg%%ﬁd?%gpfgﬁgkggﬁf% ﬂésugg? ET%F%%Rgigggng?ﬁéentlon, t here
i s prowviegedna florgpirddejceciyi agbdebileeinonpei siggidainl sgidd1ieghbdf or
containiqﬁ_Liqui a plurality of bubble producing nmeans for producing

d;

bubbl e$ S t'e 1455 § FSAWPYY Qi #REAIY /i PSR 2 0 suppl y of ﬁner ay;
and a pzAdR i eRjiRht iMaiNgy ldtuidgh 40 maid d4 il 6aldy Py using the
bubbl es proddgggfgﬁhihe bubgﬁggproducingFﬁggns, &ﬂ%réin:]:sald plurality of
bubbl e Wrlddwdi g iedrisivde atildposed! ian remizle |fiqquied ealilng amet sai d I
pl ural it f bhl.e producin ans gnprise: main operation-control means
f or ejé%%?ﬁg'?gqﬁﬁ&d %ﬁ&Hﬁ?a%&qﬁo§¥|Egﬁgggbggﬁypﬁggﬁﬁéde Ekﬁﬁlgo all the
bubbl e bupibddu girdgurR RS ir RFIGrS Uk Heperiat ign e@l@&rgrao laieansuhicsh insuppl i es
the energy to all the bubble producing neans an
- sald bubble producing region which is obtained when the

enerdy is supplied to said bubble producing region has a

difference, and based on the difference, a flying

characteristic of the liquid ejected from said nozzle is

controlled.

According to a fourth aspect of the present invention,

there is provided a liquid ejecting device comprising: a
liquid cell for containing liquid; a plurality of bubble
producing means for producing bubbles in the liquid in said
liquid cell in response to supply of energy; and a nozzle
for ejecting the liquid in said liquid cell by using the
bubbles produced by the bubble producing means, wherein:

- said plurality of bubble producing means are disposed in said
.liquid cell; and said plurality of bubble producing means
comprise: main operation-control means for ejecting liquid

- from said nozzle by supplying the energy to all the bubble

- producing means; and sub operation-control means which
supplies the energy to all the bubble producing means and
which, by setting a difference between a manner of supplying
energy to at least one of said plurality of bubble producing
means and a manner of supplying energy to another one of

-said plurality of bubble producing means, uses said nozzle




whi ch, by setting a difference between a manner of supplying energy to at
| east one of said plurality of bubble producing neans amosaoprapoes of
supplying energy to another one of said plurality of bubble producing
means, uses said nozzle 16 Cctober 2006 13 to performejection based on
the difference of liquid having a fikying characteristic different from

that of -the liquid ejected by said main operation-control neans. According
to a fifth aspect of the present invention, there is provided a |iquid
ejecting device conprising: a |liquid cell for containing liquid; a
plural ity BErPUBRI &1 AMGINGJTRANT NEOR PERIUALOGAUDRIAY TN the Tiquid in
said liquid cell in response to supply of energy; an nozzle for

ej ecti ngavheg| &qblding cdwirdctequsticedl fyrami fgomhehabubbls produced by
t he bubble groducin qFans“dmherein: sai d pluralat% of bubbl e produci ng
means ar &34t S posed Y5 EPdY PEUR CREFFEIHRFLEFAL pRG7RFi ty of bubbl e
produci ng neans ﬁgggrise: mai n operation-control neans for ejecting

Tiquid from $&F8* |0 1y SSp FiTRGEhet ekl BT TP I1MFE L iBBRbI €
- produci AdepBans: p A AU DRSGRLH EORLIQ! AdRRAAS coBLeby sypRLi es the ener gy

to all the bubbl'e producing rmeans ~and ich, by setting fference
bet weenlagwiadineel bffors gepltpingnenkiqyid,o aatplurkéasy ohevwdfblsaid plurality

of o OBk ARt eI e and, & IRNSE, of, SUPPLY D9 energy by said rmin
differencgupd ddxuiich R@¥pBEse to supply of energy; and a nozzle
for ejecting the liquid in said liquid cell by using the
bubbles produced by the bubble producing means, wherein:
- sald plurality of bubble producing means are disposed in
. said liquid cell; and said plurality of bubble producing
means comprise: main operation-control means for ejecting
. liquid from said nozzle by supplying the energy to all the
bubbkle producing means; and sub operation-control means
which supplies the energy to all the bubble producing means
and which, by setting a difference between a manner of
supplying energy to at:, least one of said plurality of
bubble producing means and a manner of supplying energy by
sald main operation-control means, uses said nozzle to
perform ejection based on the difference of liquid having
-a fiying characteristic different from that of the liquid

ejected by said main operation-control means.

According to a sixth aspect of the present invention,
there is provided a liquid ejecting device comprising: a
liquid cell for containing liquid;. a bubble producing
region for producing a bubble in the liquid in said ligquid
cell in response to supply of enérgy, said bubble

producing region forming at least part of one internal




a flying characteristic different fromthat of the liquid ejected by said
nmai n operation-control means. According to a sixth aspecig otobdeopsesent
invention, there is provided a liquid ejecting device conprising: a

liquid cell for containing Iiquid; a bubble producing region for producing
a bubble in the liquid in said liqui,d _cell in response to supply of

ener gy, said bubble producing region fornlng at | east part of one internal
16 Cctober 2006 14 wall of said liquid cell; a nozzle for ejecting the
liquid in said liquid cell by the bubble produced by sai d bubbl e

produci g 1e8k08s A1 1gARET LA 9D CORLEO o TBADSYOLEN, &1 B6d Sy g d T rom

said nozzle by supplying energy to sal | e produci ng reg and sub
operat|mn-semdrbhquneaoelmhbphth@ybsﬁbléngraddtéaebﬁnseldnbahbeaergy
distributign i,n sai d,bubbl e BroducinESre ion which is obtained when the

ener gy PSCSHGRPPedePbO84i BobibBPET 26l PﬁﬁrPégmﬁﬁnSuggécgaid nozzle to

per f or megpeekl ORgubasedonnskhg HbEfzﬁéeB%esuBElkf'lﬁ‘j' dnayinga flying
characteristic different fromthat of t liquid € ecte by said main
operat|@ﬁléohvbbﬂenﬁanéuCAﬁgom@gn@nboa@cbewﬂwmipaagﬁamnﬂﬁbnﬂnylpresent

i nventign nsthgre |s rov%ged a 8}% §§éect|ng met hod whi ch; conpri ses

“using a“griFal ity of P UBS *BPodu hS T &Y F§Gi*d¥cel | to produce

- bubbl esdiibtkigutdogonhakaed babbhe bﬂ@&d&ﬂﬁ@|re@ﬁon§@ﬂﬂk¥iﬁgsenergy to said
pluralltg of bubbl e producing
tained when the energy is supplied to said bubble
producing region, uses said nozzle to perform ejection
based on the difference, of liquid having a flying
characteristic different from that of the liguid ejected

by said main operation-control means.

According to a seventh aspect of the present invention,
there is provided a liquid ejecting method which; comprises
using a plurality of bubble producing means in a liquid cell
to produce bubbles in liquid contained in the liquid cell by
supplying energy to said plurality of bubble producing
means, ejects the liquid from @ nozzle by using the produced

- bubbles, wherein the liquid ejected from said nozzle is

- .controlled to have at least two different characteristics by
using: a main operation-control step in which the liquid is

- ejected from said nozzle by supplying uniform energy to all
the bubble producing means in said liquid cell; and a sub

- operation-control step in which energy is supplied to all
the bubble producing means in said liquid cell and in which,
by setting a difference between a manner of supplying energy
to at least one of said plurality of bubble producing means
and a manner of supplying energy to anothe£ one of said

plurality of bubble producing means, the liquid ejected from




means, ejects the liquid froma nozzle by using the produced bubbles,
wherein the liquid ejected fromsaid nozzle is controllqgckgbg@#%6at | east
two different characteristics by using: a main operation-control step in
which the liquid is ejected fromsaid nozzle by supplying uniform energy
to all the bubble producing nmeans_in said liquid cell; and a sub
operation-control step in which energy is supplied to all the bubble
producing means in said liquid cell and in which, by setting a difference
bet ween a manner of supplying energy to at |east one of said plurality of

bubbl e Yolvol] S f s | yi.ng. energy,to, anot her one of
said pﬁ%&é ?#%g%%p%%bgﬁggngégg?ﬁgé%%éﬁ%%ﬁﬁﬁéhﬂgﬁeﬁ&cngEF%ﬁv?r%n116

Cct ober 2066y Tharseitdriezzbedi sfeomit of dded tb@e;e@fomhteh@_iguia_erence to have
a flying characteristic different fromthat of the |iqui ejected in said
mai n opeTfTGI dOntRAF BReP. CRRERIFHPHFE Y 1 &itgRt h aspect of the present
invention, there is provided a |liquid ejecting nethod which conprises
using a pl ur af* FE9TrinGulbblan srichie agrasanefi ha présantd cel |l to produce

bubbl es 1} I OHU ined_in._t iguid cell suppl.vi energy to said
pl urali t%/ﬂ‘é%ﬁjﬂlh%rg'l gt%%r%ogﬁc %gv%gg%s% ngj%uc Qg etjﬁggﬁpauﬁgtg?%%hécﬁpzzI e by
using; ¢¢mpqﬂsa¢umednbuhbpbsraMWEyeﬂﬂ1%deﬂé @dﬁ@u@ﬁﬁgt@éaﬁ50ﬂ%3ﬁld. nozzl e
is contrplled to have at |east two different characteristics by using: a
mai n ope %ﬁ?%ﬂr?ﬁ#%rﬁﬂ PIEgHCenRIBRI8F et sl 1L | (Nt iMedmigaitBenozzl e by

suppl yi NQiquid cell by supplying energy to said plurality of bubble

- producing means, ejects the liquid from a nozzle by using:;
the produced bubbles, wherein the ligquid ejected from said

- nozzle is controlled to have at least two different
characteristics by using: a main operation-control step
which ejects the liquid from said nozzle by supplying
energy to all the bubble producing means in said ligquid
cell; and a sub operation—control step which supplies the
energy to all the bubble producing means and which, by
setting a difference between a manner of supplying energy
to at least one of said plurality of bubble producing means
and a manner of supplying energy in said main operation-
control step, uses said nozzle to perform ejection based on
the difference of liquid having a flying characteristic
different from that of the liquid ejected in said main

operation-control step.

According to a ninth aspect of the present invention,
there is provided a liquid ejecting method which comprises
- using a bubble producing region forming at least part of
one internal wall of a liquid cell to produce a bubble in
liquid contained in said ligquid cell, ejects the liquid

from a nozzle by using the produced bubble, wherein the




energy to all the bubble producing neans in said liquid cell; and a sub

operation-control step which supplies the energy to all 1§bRidpuPRgB
produci ng means and which, by setting a difference between a nmanner of

supplying energy to at |least one of said plurality of bubble producing
nmeans and a manner of supplying enefgy in said nmain operation- control
step, uses said nozzle to performejection based on the difference of
liquid having a flying characteristic different fromthat of the |liquid
ejected in said nmain operation-control step. According to a ninth aspect

of the pn Aty | 150 t ' vi de liguid ejecting nmethod which
conprise%gﬁgépngaéggggb goﬁrggégigézgégi%% ?%ﬁ%%%gf%g F%:E?V%a?Y of one
i nternal lwakk 6fvoaflliydnigdchekhcteorpeseduseba hubhye 4 maid quid contained in
said liquid cell, ejects_the liquid froma nozzle by using the produced

bubbl e, QREFBACPRECTSTOLt 5hEP 2008N1¢B, Py¥qEREPEYEBTe8NEESH §8i d nozzle is

control | edatoshawacaly Last-ibiR ikhyino Lhat agharn stic8,hy: disi no: a main
operation-control step in which, by supplying energy so H an energy
di st ri butegaonn isaiug iferl, e lpooduciing e jreegican fironundsfiar moddlpi d is ej ected
_fron1saigngozzle' and _a.sub oggra ion-contro%,sgep in which, by setting a
di fference®ifi FHQ 8HSF8§%8PSFP GPloftFR S&i dPBEHnl €Y FPEGdEnE r egi on when
energy igisgppkhed ta sakdchabllediRredueiii®d 63 Yrid Hipding
characteristic of the |iquid
: producing region when energy is supplied to said bubble
producing region, a flying characteristic of the liquid
ejected from said nozzle is controlled based on the
difference to differ from that of the liquid ejected in

-said main operation-control step.

According tc a tenth aspect of the present invention,
there is provided a liquid ejecting device comprising: a
liquid cell for containing liquid; a plurality of bubble
producing means for producing bubbles in the liquid in
sald liquid cell in response to supply of energy; and a
nozzle for-ejecting the liguid in said liquid cell by
using the bubbles produced by the bubble producing means,
wherein: said plurality of bubble producing means are
disposed in said liquid cell; and all the bubble producing
means in said liquid cell are supplied with energy, and by
setting a difference between a manner of supplying energy
‘to at least one of said plurality of bubble producing means
and a manner of supplying energy to another one of said
plurality of bubble producing means, the liquid ejected
from said nozzle is controlled based on the difference to

be delivered to at least two different positions.

- According to an eleventh aspect of the present




ejected fromsaid nozzle is controlled based on the difference to differ

fromthat of the liquid ejected in said main operation-¢@oktdbkr ZJ08P-
According to a tenth aspect of the present invention, there is provided a

liquid ejecting device conprising: a liquid cell f or containing liquid; a
plurality of bubble producing neans-for producing bubbles in the liquid in
said liquid cell in response to supply of energy; and a nozzle

for-ejecting the liquid in said liquid cell by wusing the bubbles produced
by the bubbl e produci ng nmeans, wherein: said plurality of bubble producing

means ar génvehspesedidyresaid ﬁﬁo@ﬁﬁ@dcﬁhhulér@j@ﬂlr{&%{eﬁggl e producing
means in said liquid cell are supplied wth energy, setting a

di f f er enEEMBEE R & #&ﬂﬁéﬁ eklduppt yeonyaimdmgy 1itoids hepsmrammtyﬂ= said

luralityso nea and, a e f suppl |ng energy to
gngt her )cs)]r&;e]g %ﬁl%ﬁﬂ ﬁltgf}n%f P% b%IdeUp“"‘i"L@@ug} hagﬁﬁaﬁg e i qui d
ej ect ed 1f.goid s daarmizzhegulsl centr ohl edspasad wn sl 1¢i BEeéﬁé‘E&y% o be

delivered to at | st two different positions. According to an el eventh
aspect offhd T fore oeEEhBE Podeliard jinyeatidodiqeh@resils yr ovi ded

d I for .containing liquid;, a
L:ﬂ?gl|S$§£ﬁ?n%3%gﬁgﬁ§fﬁﬁ C|ﬁg@ﬁ§gﬁ¥ Fhéq%?%%%%ﬁ%ﬁxg<%BF%§1@H St he liquid

‘in said vVieggin:ceklidi plueshongef (bmepl proﬁuerueg gyeansfindea nozzle for
eJeCtlngdtgg%géénfndsggd ngkaqgéfE and all the bubble producing

means in said liquid cell are supplied with energy, and by

performing energy supply so that a difference is set

between the time required for generating a bubble in the

liquid by at least one of said plurality of bubble

producing means, and the time required for generating a

bubble in the liquid by another one of said plurality of

- bubble producing means, the liquid ejected from said nozzle

is controlled based on the difference to be delivered to at

least two different positions.

According to a twelfth aspect of the present
invention, there is provided a liquid ejecting device

comprising: a liquid cell for containing liquid; a bubble

producing region for producing a bubble in the liquid in

said liquid cell in response to supply of energy, said

 bubble producing region forming at least part of one
internal wall of said liquid cell; and a nozzle for ejecting
the liquid in said liquid cell by using the bubble produced
by said bubble producing region, wherein an energy
distribution in said bubble producing region which is
obtained when the energy is supplied to said bubble

producing region has a difference, and based on the




usi ng the bubbl es produced by the bubbl e produci ng neans, wherein: said
plurality of bubble producing neans are disposed in saiqgloctmeszagl | ; and
all the bubble producing neans in said liquid cell are supplied with
energy, and by perform ng energy supply so that a difference is set
between the tinme required for generaid ng a bubble in the |I|iquid by at

| east one of said plurality of bubble producing neans, and the tine
required for generating a bubble in the liquid by another one of said
plurality of bubble producing neans, the liquid ejected fromsaid nozzle

i s contrelilfedrbased emethegdid fseres Egogesgfaig(@ggfie ti% at least two
0

different positions. According to a twelfth aspect e present

i nvent i ofontKeldefistpriowi debiverddydicd a¢j éebshgtdevitéferanprising: a |iquid
cell for 89££f+géng | iquid; a bubble producing region for producing a
bubbl e i A the iquid in said liquid cell in response to supply of energy,

said bubble pgoducing region formng at |east part of one internal wall
of said |iqui dg‘%%ﬁ(,jlrg%dt%an&f]zllréeﬁafg'hef'%ﬁ?‘?‘hgogt% IRX§FeAti n said |iquid

cell by usivegribe, bublte 1y Qduradedby sahdi hubhl e HPAG;G region, wherein
an energy distribution in said bubble producing redion which is obtained
when t heCeRREYFLRS: supbidwdd teekhitbhubblmipiroduciquidseg on has a
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: the liquid in said liquid cell in response to supply of
energy; and a nozzle for ejecting the liquid in said liquid
cell by using the bubbles produced by the bubble producing
means, wherein: said plurality of bubble producing means are
disposed in said liguid cell; and said plurality of bubble
producing means comprise: main operation-control means for
ejecting liquid from said nozzle by supplying energy to all
the bubble producing means; and sub operation-control means
which supplies the energy to all the bubble producing means
and which, by setting a difference between a manner of
supplying energy to at least one of said plurality of bubble
producing means -and a manner of supplying energy to another
one of said plurality of bubble producing means, performs
control based on the difference of the liquid ejected from
said nozzle to be delivered to a poéition different from a
position to which the liquid ejected by said main

operation-control means is delivered.

According to a fourteenth aspect of the present
invention, there is provided a  liquid ejecting device
comprising: - a liquid cell for containing liquid; a
plurality of bubble producing means for producing bubbles

in the liquid .in said liquid cell in response to supply of




controlled to be delivered to at least two different positions. According
to a thirteenth aspect of the present invention, there i§oRidd¥ &/ A
liquid ejecting device conprising: a liquid cell for containing liquid; a
plurality of bubble producing neans for producing bubbles in the liquid in
said liquid cell in response to supply_of energy; and a nozzle for
ejecting the liquid in said liquid cell by using the bubbles produced by
t he bubbl e producing neans, wherein: said plurality of bubble producing
means are disposed in said liquid cell; and said plurality of bubble

producingn@§§m§ SUTPL |.$65 - i @, ORerakian- tr ans for jecting liquid
fromsaid nozzl e by suppl@ing engﬁégkﬁgaalﬁg %Eéugﬁbbies%%% u%lﬁﬁlneans;
and sub oper dty onstont tiod pwlainkes Wi edusup by eshd heusisier qyrddudldg t he

bubbl e produci ng neans _an ich, by setting a difference between a manner
of suppl' ity € F&&ntos%igléihﬁgiiﬁ§y6ﬁy§%¢@%6IHF%@F?@nQﬁmﬁﬁﬁﬁﬂQEG pr oduci ng
means. andi fpdguInein ofa SHPPI ARG RNALIYdd AN Nefarane Ol saldupldiral ity of
bubbl e produci ng nmeans, perforns control based on the difference of the
i qui d HE[AEE T dirarsai @omrdes e e detiaered coataocposictinen firf f er ent

froma 1.0 . i he_liquid ejected by said in

operatio -cgﬁfloﬁgﬁggﬁs%Fg&da?%%e?%azf§§%%rﬁ? ¥%?%1%E%nqgﬁﬁﬁﬁhfébpect of
~the present thewvenbbbe, prbeneih§ peamsdedna |4 shefactdng Aeviqe
conprising: a ljquid cell for containing liquid; a plurality of bubble
produci FFHEanER+ 6k J§PB&&éFﬁg‘¥ﬂﬁﬂﬂyést0 ~all the bubble producing

means and which by setting a difference between a manner of
supplying energy to at least one of said plurality of
bubble producing means and a manner of supplying energy by
said main operation-control means, controls the liquid
ejected from said nozzle to be delivered to a position
different from a position to which liquid ejected by said

main operation-control means is delivered.

'According to a fifteenth aspect of the present
invention, there is provided a liquid ejecting device
comprising: a liguid cell for containing liguid; a
bubble producing region for producing a bubble in the
liquid in said liquid cell in response to supply of
energy, said bubble producing region forming at least
‘part of one internal wall of said liquid cell; a
nozzle for ejecting the liquid in said liquid cell by

--using the bubble produced by said bubble producing
region; main operation-control means which ejects
liquid  from said nozzle by supplying energy to said
bubble producing region; and sub operation-control

.means which, by setting a difference in an energy

distribution in said bubble producing region which is




inthe liquidin said liquid cell in response to supply of 16 COct ober 2006
19 energy; and a nozzle for ejecting the liquid in saidificityner 2008l | by
usi ng the bubbl es produced by the bubble producing neans, wherein: said
plurality of bubble producing neans are disposed in said liquid cell; and
said plurality of bubble producing jgans conprise: main operation-control
nmeans for ejecting liquid fromsaid nozzle by supplying the energy to al

t he bubbl e produci ng neans; and sub operation-control nmeans which supplies
energy to all the bubble producing neans and which by setting a difference

bet ween abfBORGH @fhersURD: YERErEREnRY 4102t Lgast %%%&f%ﬁ'}%ﬁe!o' urality of
y

bubbl e produci ng means and a nanner of supplying energy said main
oper at | Ot @BHEABIY FsaEnsn conenslrs lishaHe gligui éj eded fd ofrsmi d nozzle to

be deliv ositi;on . different froma position to which [iquid
ej ect ed éfgabgza%%iﬁkbggga Ton~ ot &F’ﬂ%dﬁ%g?ElSQHQhﬁﬁﬁﬁeﬁ%cording to a

fifteentfirampacposfi ttiften pr@sent chi RN QN1 d heseckePrAyidedqa liquid
ejecting device conprising: a liquid cell for containing liquid, a bubble
pr oduci nif+@gPBR AL By SRt Aglambamis €9 rAehievekeduid in said liquid cell
in response to supply of energy, said bubble producing region formng at

| east part ofPAefRerHanear il aM#i;bEegahdmaggﬂti@éltheapﬂaﬂaﬂm for

& ect! nauheddi d ine58 €l LI GER o PY 1 UL S0 PYEPE RLuced By
which, by using a plurality of bubble producing means in a
liquid cell to produce bubbles in liquid contained in said
liquid cell by supplying energy to said plurality cf bubble
producing means, ejects the liquid from a nozzle by using
the produced bubbles, wherein the liquid ejected from said
nozzle is controlled to be delivered to at least two
different positions by using: a main operation-control step,
in which the liquid is ejected from said nozzle by supplying
uniform energy to all the bubble producing means in said
liquid cell; and a sub operation-control step in which all
the bubble producing means in said liquid cell are supplied
with energy and in which, by setting a difference between a
manner of supplying energy to at least one of said
pluraiity of bubble producing means and a manner of
supplying energy to another one of said plurality of
bubble producing means, the liquid ejected from said
nozzle is controlled based on the difference to be
-delivered to a position different from a position to which
the liquid ejected by said main operation-control step is

delivered.

According to a seventeenth aspect of the present

invention, there is provided a liquid ejecting method which




region; main operation-control neans which ejects liquid fromsaid nozzle
by supplying energy to said bubble producing region; anggggRber 2006
operation-control neans which, by setting a difference in an energy
distribution in said bubble producing region which is 16 Cctober 2006 20

obt ai ned when the energy is supplied,to said bubble producing region,
controls the liquid ejected from said nozzle to be delivered to a position
different froma position to which the liquid ejected by said nmain
operation-control nmeans is delivered. According to a sixteenth aspect of

the pres@mforika¥ention, a thg:81ii$ PKLeVi i oMl j ecting.nmethod which,
by ugi ng a E):Ilurallilty&%fa g}bbrﬁlel%yogucii)ﬁggln%aé]%@nﬂég ﬁ%&blgql%e | to produce
bubbl es%iimuliﬁqGEéllcbﬁtlaimmbé wdiles hnqlidute! tobyasgpliyi rgianergy to

sai d pl yr.al i Q ubbl e roduci ng nmeans, ejects the liquid from a nozzl e
by us?ngl%lf“ﬁ%eiyﬁ?%ﬁu Ld°BRRb B SRIREAET ot ﬁ%l‘{iiwjaaje}jpﬁ&d PpBAEsai '([j )
nozzl e iggodontingl heghs p cted ivner edqhogakrbgast I €f8RL Positions by
usi ng: g&r?ai n ogerati on-%:)%nt rol st ep,q in ﬁvhli ch I%C?%\Bl I qd{S’ i s%ej ected from
sai d noZPFePbydsepp| Hikklesunrheraiendreyyl tanial lejeleebulbbbe pabduci ng neans

g nek A, decebi, ANLE AUBLOREL A Lot gL seLR LD winch all | the
whi ch, byf$erenngasidiifdrer ®yCeasbrnesmain BYHIeH i0h-sURRLYI Ngcgpergy to at
| east 09% géigﬁjéke liquid is ejected from said nozzle by supplying

uniform energy to all the bubble producing means in said

liquid cell; and a sub operation-control step in which all

the bubble producing means in said liquid cell are supplied

with energy and in which,, by setting a difference between a

manner of supplying energy to at least one of said plurality

of bubble producing means and a manner of supplying the

energy in said main operation-control step, the liquid

ejected from said nozzle is controlled based on the

difference to be delivered to a position different from a

position to which the liquid ejected in said main operation-

control step is delivered.

According to an eighteenth aspect of the present
invention, there is provided a liquid ejecting method for
ejecting liquid in a liquid cell from a nozzle which
comprises using a bubble produced in the; liquid by supplying

. -energy to a bubble producing region in said liquid cell, said
bubble producing region forming at least part of one
internal wall of said liquid cell, wherein the liquid
ejected from said nozzle is controlled to be delivered to at
least two different positions by using: a main operation-

control step in which, by supplying the energy to said




plurality of bubble produci ng neans and a manner of supplying energy to

anot her one of said plurality of bubble produci ng neans, 14 beiobkiod €j ect ed
fromsaid nozzle is controlled based on the difference to be delivered to

a position different froma position to which the liquid ejected by said
mai n operation-control step is delixered. According to a seventeenth
aspect of the present invention, there is provided a liquid ejecting

nmet hod which 16 COctober 2006 21 conprises using a plurality of bubble
producing neans in a liquid cell to produce bubbles in liquid contained in

sai d | ipHdl <€ @JdodR)i5YPRLYL BY SHerigy: t&&?f lunabiyoRf i publl ¢
produci ng neans, ejects the liquid froma zzl e 6y using the produced
bubbl es Pukitdeeprorheing quedi @) ect ethiffitom, sahd lhquidieis sejpartadl | ed to be

del i ver o at. least .two_different positions by using: a, nmain
operatiggy%bﬁgbo %gféée’iﬁn%h?c§P rﬁéﬁ?%ﬁﬁQT79§n£F8§t§ ®Pr¥n sai d nozzl e by
suppl yi nghichyi bgr Beeaengyat Oedditgy hel HUbihe iRHOdUC5Ag MBS 14N said 1iquid
cell; and a sub operation-control step in which all the bubble producing
nmeans | RTOVFIPEqiihéchels dpleaiigspivhan thiet knenergysasdpphieditth, , by
settingqa;dit c : er ,of suppl.yi.ng energy, to at |east one
of saidspﬁurapg%gg gfggﬁﬁﬁﬁg:%%%%%gﬁﬁb}ﬁggné §ﬁ§fggﬁgﬁ%e?%5? suppl yi ng the
ener gy iligsaidderfachedpérat i s onrizzdle Skeponthelléquisl bej ected from said
nozzle is contrglled based on the .
_ delivered to a position different from a position to which
the liquid ejected in said main operation-control step is

delivered.

According to a nineteenth aspect of the preéent
invention, there is provided a liquid ejecting device
having heads each
including a plurality of liguid ejecting portions arranged
in parallel in a predetermined direction, the liquid
ejetting portions each comprising: a liquid cell for
containing liquid; a plurality of heating elements for
producing bubbles in response to the supply of energy; and a
nozzle for ejecting the liquid in said liquid cell by using
the bubbles produced by the heating elements, wherein: said
plurality of heating elements are arranged in said
predetermined direction in said liqﬁid cell; and all the
heating elements in said liquid cell are supplied with

- enexgy and by setting a difference between a manner of
supplying energy to at least one of the heating elements
and a manner of supplying energy to another one of the
heating elements, a direction in which the ligquid is
ejected from said nozzle is controlled based on the

difference.




difference to be delivered to a position different froma position to
which the liquid ejected in said main operation- control jsbeRbes20dg! | ver ed.
According to an eighteenth aspect of the present invention, there is
provided a liquid ejecting nethod for ejecting liquidin a liquid cell

froma nozzle which conprises usingsa_ bubble produced in the; liquid by
supplying energy to a bubble producing region in said liquid cell, said
bubbl e producing region formng at |east part of one internal wall of said
liquid cell, wherein the liquid ejected fromsaid nozzle is controlled to

be de'iVeredAE@o@&inée@§FatﬁMéd#iE&%rﬁgbeeesgfigﬂ% edifing: a main
operation- control step in which, by supplying t energy to said 16

Cct ober 12g08ti0R, Blubid el produdideg! ae@imcbejeb‘aincpmbwgyedna;mngbu;l on in |
said b roduci region.s unifor the,liquid.s ejecte rom sai
nozzl e; 'ﬂg% ga@ascglblgﬁgg%%ri] i dorthAdit tet 8%] Hqu%i q]ﬁcwgs "Ag7&n energy
di stri batrrenged Haighhubklile inproguehBge Wi &4 | S RBIged tyhen the energy is
supplied to said bubble producing region to have a d!fference, phe l'iquid
ej ect ed 1 ABAT s8I A ho¥k IRe1itd opsneaeh | eenri H@g:del 1eved tolkh fosition
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nozzle for ejecting the liquid in said liquid cell by using
‘the bubbles produced by the heating elements, wherein: said
plurality of heating elements are arranged in said
predetermined direction in said liquid cell; and all the
heating elements in said liquid cell are supplied with
energy, and by performing energy supply so that a difference
is set between the time required for generating a bubble in
part of the liquid by at least one of the heating elements,
and the time required for generating a bubble in another
part of the liquid by another one of the heating elements, a

direction in which the liquid is ejected from said nozzle is

controlled based on the difference.

According to a twenty-first aspect of the present
invention, there is provided a liquid ejecting device having
heads each including a plurality of liquid ejecting portions
arranged in parallel in a predetermined direction, the

- liquid ejecting portions éach comprising: a liquid cell for
containing liquid; a plurality of heating elements for
producing bubbles in response to the supply of energy; and a
nozzle for ejecting the liquid in said liquid cell by using
the bubbles produced by the heating elements, wherein: said

plurality of heating elements are arranged in said




havi ng heads each including a plurality of liquid ejecting portions
arranged in parallel in a predeterm ned direction, the hieioBer BRio8Cti Ng
portions each conprising: a liquid cell for <containing liquid; a plurality
of heating elenents for producing bubbles in response to the supply of
energy, and a nozzle for ejecting_.the_liquid in said liquid cell by using
t he bubbl es produced by the heating el enents, wherein: said plurality of
heating el enents are arranged in said predetermned direction in said
liquid cell; and all the heating elenents in said liquid cell are supplied

Wi Lh  CRAGX:3RA1 YA SEL EE 00 S U TalieNa ASHIBRR13 DRANEL, Olacrp P! ing

energy to at | east one of the heating elenents and a manner of supplying

ener gy ttheaheefer emeref iheudpdatidngoekbeébenhs, heatdinealienenits whi ch t he

liquid is. ejected fr sai d nozzle.s contralled based on the difference.
16 Oct'og’érldzalbgulgfeﬁg%o? Aol tsc?tglﬂ%eﬁt Béﬁﬁeﬁgﬁ‘é‘éfb%?w?% %resent

i nvent i @annkkebe sSpPlPvhgashardy @y dreieakkngndeyt cendavdfigngheads each

including a plurality of liquid ejecting portions arranged in parallel in

a prede@gFWFﬁéﬁ i extiomen i supgdiving| eetiay Poraridhsreack obnprising: a

liquid I . £0 I-n i qui d; lural.it f. heating el ements for
produci %ggbﬁ%gfléggi%é;}%ég{p%%sg é&grgﬁgggﬁpﬁlyw%(y}égt&eg LHHE &% nozzle for
ej ecti ngjtheelli fuon saidaick4liequisd copklrobyedsbaged on the

difference.

According to a twenty-second aspect of the present
invention, there is provided a liquid ejecting device having
heads each including a plurality of liquid ejecting portions
arranged in parallel in a predetermined direction, the
liquid ejecting portions each comprising: a liquid cell for
containing liguid; a plurality of heating elements for
prpducing bubbles in response to the supply of energy; and a
nozzle for ejecting the liquid in said liquid cell by using
-the bubbles produced by the heating elements, wherein: said
plurality of heating elements are arranged in said
predetermined direction in said liquid cell; and for each of
the heads, energy is supplied to all the heating elements in
said liquid cell, and by: performing energy supply so that a
difference is set between- the time required for generating a
bubble in part of the liquid by at least one of the heating

- elements, and the time required for generating a bubble in
another part of the liquid by another one of the heating
- elements, a direction in which the liquid is ejected from

said nozzle is controlled based on the difference.

According to a twenty-third . aspect of the

present invention, there is provided a liquid ejecting




the bubbl es produced by the heating el ements, wherein: said plurality of
heating el enents are arranged in said predetern!ned_dlre@tkﬁmetmxmald
liquid cell; and all the heating elenments in said liquid cell are supplied
with energy, and by performng energy supply so that a difference is set
between the tinme required for generati ng a bubble in part of the Iiquid by
at |l east one of the heating elenents, and the tine required for generating
a bubble in another part of the liquid by another one of the heating
elements, a direction in which the liquid is ejected fromsaid nozzle is

control | 2dthascanebn! Benfkl $€5 Aoty ALAAINQ] atlienlyal i1 st aspect of
the present invention, there is provided a liquid ejecting device having
heads ea&huraditui ag é;%ﬂlmeﬂjaqtumgIpoqmidnﬁj&m#i?gydpmnppansllim'ranged Ln
arallel ;i.n termned.direction, the liquid ejecting portions eac
gonprisi%B:agpfgééﬁéfQiﬁeE aﬁfec%%%¥aFﬂPnglﬂPh i%ﬂeggﬁﬁQUP82F59n%f heat i ng
el ement sehoh ipcDadidNY Hubbues ta11esponsstQAnting supRly; of energy; and a

nozzle for ejecting the liquid in said liquid cell by using the bubbles
pr oducedPhyrehit hedf iRftdnenehesentwhelay prosiicdngpbupllés yirof heati ng

T said i e et und PR b BT SRR b e e Buppl f ed to &l
the heat bajnel @nemged nin saiid birgdedesel hed amtrdit isef tinngaaqdi f f erence
bet ween ?iqglacgmceerllo;f a%%%l %iog(‘z:llgnfegrgyejteoct%tngl ?:%Zt l(i)cgt?ic?fir;[ hs%irgieat 'ng
liquid cell by using the bubbles produced by the heating
elements, wherein all the heating elements in said liquid
cell are supplied with energy, and by setting a difference
between a manner of supplying energy to at least one of
the heating elements and a manner of supplying energy to
another one of the heating elements, a direction in which

the liquid is ejected from said nozzle is controlled based

on the différence.

According to a twenty-fourth aspect of the present
invention, there is provided a liquid ejecting method
which comprises using heads each including a plurality

~of liquid ejecting portions arranged in parallel in a
predetermined direction, the liquid ejecting portions
each including: a liquid cell for containing liquid; a
plurality of heating elements for produéing bubbles in
response to the supply of energy, the heating elements
being arranged in said predetermined direction in said
liquid cell; and a nozzle for ejecting the liquid in said
liquid cell by using the bubbles produced by the heating

- elements, wherein all the heating elements in said liquid

cell are supplied with energy, and by performing energy




el ements and a manner of supplying energy to another one of the heating
el enments, a direction in which the liquid is ejected frogreddrdomzl e is
control |l ed based on the difference. According to a twenty-second aspect of
the present invention, there is provided a liquid ejecting device having
heads each including a plurality of Jdquid ejecting portions arranged in
parallel in a predeterm ned direction, the liquid ejecting portions each
conprising: a liquid cell for containing liquid; a plurality of heating
el ements for produci ng bubbles in response to the supply of energy; and a
nozzl e f @upRiiCtdNgnhe ol idyird o 2aisd IdaquiliGrldy Ry Using the bubbles
produced by the heating el ements, wherein: sal 5ﬁura ity of heating

el enent s r&R igecarfged demegaitd ngpre defodrle ied pdirteotfi ahei nismiid biyqui d cel |

and for C f. the h .. ener is.supplied to all the heating el enents
in saidgﬁiggggtcgpﬁ,ogﬁggﬁy 8§Fg§9nﬁﬁﬁmﬁﬁgﬁgya§9pﬁp§ §éMfhat a difference
is set beeweemred fert geBetragunbed bHobnienenabhigna,r Bubkl e rypart of the
liquid biéat | east one of the heating elenents, and the tine required for

gener at i ng % iBuby énckhegnepgeeipihe dfeatiad iedwingnitye ,amot her one of the

heat | .18 dhsestign o ywhich the liquid is ejected f i d
nozzl o1 STEoherar &t SRAEH ERB I g RSac R, Grifngid 2omadAty- hi rd

aspect. ofist hentppédent banednbhothet HEFEcir8npeovided a liquid ejecting 16
COct ober 2006 25 \ : :




met hod whi ch conprises.using heads each including a plurality of liquid
gj ecting portions arranged in parallel in a predetermn ndé Qhitebsc£0¥n, t he
liquid ejecting portions each including: a liquid cell for containing
liquid;, a plurality of heating el enents for producing bubbles in response
to the supply of energy, the heating elenments being arranged in said
predeterm ned direction in said liquid cell; and a nozzle for ejecting the
liquid in said liquid cell by using phe-bubbl es produced by the heating
el enents, wherein all the heating elenents in said liquid cell are
~supplied wth energy, and by setting a difference between a manner of
supplying energy to at |east one of the heating elenents and a nmanner of
suppl yi ng energy exampaBObiBsa eh i, e feakiRg &l 8RN Savidhflia ection in
which the liquid is ejected fromsaid nozzle is controlled based on the
di f f er enddrsicédvinggcharacteensyid ouand sspenigef the present invention
there is_provided a liquid ejecting nethod which conprises using heads
- each i nGifdierercplar diinrey diditdrichided @i aatd RGRAK b2NSndANged i n
parallel in a predetermned direction, the liquid ejecting portions each
includiﬁ&eﬁgﬂi&%ﬁtrihuﬂiohorldqnﬁaimaﬁldd(aﬂgébogd Bhyiaki ty of heating
el ements_for producing bubbles in response to the supply of energy, the
heat i ngCBREREHET 1shdicndiffranyed Ficoms ahe miedet engingd direction in said
liquid cell; and a nozzle for ejecting the liquid in said liquid cell by
usi ng tHB3paEELEISsisdaerdbbyelbethdat | Myerefore, liquid ejected

from a §ingle nozzle can be controlled to have one of a

plurality of flying characteristics.

In example embodiments, by delivering liquid to a first

position, .and setting a difference or time




el enment's, wherein all the heating elenents in said liquid cell are
supplied with energy, and by perforning energy 16 COct oberl62086ber2606 suppl y

so that a difference is set between the tinme required for generating a
bubble in part of the liquid by at |east one of the heating elenents, and
the tinme required for generating a bubble in another part of the Iliquid
by another one of the heating elenents, a direction in which the liquid is
ejected fromsaid nozzle is controlleg based on the difference. 16 Cctober

2006 27 In exanple enbodinents, by ejecting liquid having a first flying
characteristic, and setting a difference or tinme difference in the supply
of energy;e gy, dpstribution, liquid having a second flying
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characteristic ferent’ f _
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i1 er once o T e A EhH Sise "6 G rrerence i h the supply of
energy or e”efgyéégégig %y L%Eﬁents, for example, when a pl E
r plurality
of.heating resistors in a liquid cell have no

equal resistances, by setting a difference in supplying

energy to the heating resistors, the time required for

producing a bubble on each heating resistor can be set to be

equal. This can eiiminate a shift in a direction in which

liquid is ejected.

| Accordingly, for example, when there is a shift in

position of delivered liguid for two adjacent liquid

ejecting portions, by setting a difference in supplying

energy to the heating resistors for one or both liquid

ejecting portions, the times required for producing bubbles

on the heating resistors can be controlled to differ. This

can change the direction in which the liquid is ejected and

can adjust the interval between positions to which the

liquid can be delivered.

In addition, by changing the direction in which each
liguid eje;ting portion ejects liquid, for example, for each
line, or within one line, by appropriately changing
directions in which some liquid ejecting portions eject

liquid, printed image quality can be increased.




lLiquid ejected froma single nozzle can be delivered to one of a plurality
...of positions. In-exanple enbodi nents, for exanple, when ggrbdisirt pbos Of _
heating resistors in a liquid cell have no equal resistances, by setting a
di'f ference in supplying energy to the heating resistors, the tine required
for  producing a bubble on each heating resistor can be set to be equal.
This can elimnate a shift in a direction in which liquid is ejected.
“Accordingly, for exanple, when there is a shift in position of delivered
“liquid for two adjacent liquid ejectigng portions, by setting a dlfference
in supplying energy to the heating resistors for one or both liquid
ejecting portions, the tines required for producing bubbles on the heating
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image q agbgﬁtcaﬁvggtkgﬁrggsgﬁgégg qEctober 2006 29 BRIEF DESCRI PTI ON. OF
THE DRAWNGS Fig. 1 iss. an ex per spective vi ew show ng a

Figs. 2A and ZB are a detalled plan view and side view
_ahowing the arrangement Qf heating resistors in the printer—
head chip shown in Fig. 1;
Figs. 3A'andl3B afa graphs showihg the felatipaship.
obtaiﬁed.in the éase of eaqh separate hea#ing resistor_IS as
‘,ia_this embodiment between a differenca in bubble prodﬁcing
‘ tima of ink and the ajection anglé of ink droplets; |
_Eig. 4 is a side sectional view showing”the
rélationship betﬁeen'nozzlea and printing paper;
Fig. 5 is a schematic circuit,diagram ahowing a first
example in which the difference between the bubble produc1ng

'tlmes of blsected heatlng resistors can be set;

Fig. 6 is a schematic circuit diagram showing a second

example in which the difference between.the bubble producing
 times of bisected heating resistors can be set;

;Fig. 7 is a schematic circuit diagram showing a third
embodiment in which the difference between the bubble
producing times of biaected‘heating resistors can be set;

| Fig. 8 is a table showing results obtained in.the
circuit shown in Fig. 7;

Fig. 9 is a schematic circuit diagram showing a fourth




.printer-head chip to which a liquid ejecting device of the present
invention is applied; Figs. 2A and 2B are a detail ed pl ang\0dWweanghesi de
~-view showing the arrangement of heating resistors in the printer- head
'chlp shown in Fig. 1; Figs. 3A and 3B are graphs shomnng the relationship
obtained in the case of each separate heating resistor 13 as in this
‘enbodi nent. between a difference in bubble producing tinme of ink and the
ejection angle of ink droplets; Fig. 4 is a side sectional view show ng the
rel ati onship between nozzles and prd r¥gi ng paper; Fig. 5 is a schematic
circuit diagramshowng a first exanple in which the difference between

t he bubbl e produci ng tines of bisected heating resistors can be set; Fig.
in which the

6 i ] d

i 11 or et bRt eEen 1 i e aaﬂagggyﬁggefpggggg? bREGERER hoat | ng

:' t t t_dj h third
 orbod T O CROFRe o8 ParEhBe BEr Vet ERB-BUBLP o 2By BOLRTRY (i oS of
-bi sected heaﬁigg {6SISLORS; ffﬁ]spfaf:ﬁgn &%Sx}%uaest ahl § Shqﬁ rcbglcresu! ts

obhtained iin the <circuit s own I'n s a sc ircuit

di agr amamowzngnaﬂgur bh &ﬁdoszQ?%go&QOQf é&l 2 %”&P& ich the
difference between the bubbl producing tines o i Sect eating
resistors capife BBtis a plan view showing the specific shape of
the circuit shown in Fig. 9;
Fig. 12 is an illustration of a first modification to
which the present 1nventlon is applled
| .Fig. 13 is an 1llustrat10n of a second modlflcatlon to
which the present 1nvent10n is applled; |
Fig. 14 is an illﬁstfation Of-a third.modification to
" which the preéeﬁtfinvention is applied;
Fig. 15 'is an iliuétration of a fourth modification to
which the present invention is applied; H
Fig. 16 is an illustration of a. fifth modification to
which the present invention iS'applied;
" Fig. 17 is an illustration of a sixth.modificafion to
‘Which the present invention is applied;
e Fig. 18 consists of'plan views showing a line head of
'the related art; ana '
Figs. 19A and 19B are a sectional view and plan view
showing the state of an imége printed by the line head shown

in Fig. 18.

DESCRIPTION OF THE PREFERRED EMBODIMENTS




Fig. 10 is an illustration of. the val ues of i nputs Bi and B2 in Fig. 9, and
positions of delivered droplets; Fig. 11 is a plan viewigltbag2ede
s?elci fic shape of the circuit shown in Fig. 9; Fig. 12 is anillustration
of a first nodification to- which the present invention is applied; Fig. 13
is an illustration of a second nodification to which the present invention
is applied; Fig. 14 is an illustration of a third nodification to which
the present invention is applied; Fig. 15 is an illustration of a fourth
nodi fication to which the present _inyention is applied; Fig. 16 is an
i'llustration of a fifth nodification to which the present invention is
applied; Fig. 17 is an illustration of a sixth nodification to which the
present invention is, applied; Fig. 18 consists of plan views showing a |line
head of th ?e?rglﬁ%‘%lr&‘%& %‘gaﬂf—? g%f.eﬁqmt Aty PR Y &-52 A§ECETEHRA  vi ew and
pl an vi show ng_the state of an image pri-nted by the |ine head shown in
“Fig. 1Bt |6‘§|?‘éﬁeﬁ‘?ﬁ PREFRRRETT ENBCEY MERTE A5 R ober 2006 31 An
enbodi nent . the present_jnventiqn is described belowwth reference to
t he accorrpag%/:lL geldr%%_aﬁrgs?i%c’g&eal%f%ésfnece ol oder Wpé‘a‘r%lsoﬁvé‘élfyi e vi ew showing a
ﬂ ‘printér—head chip 11 to which a liquid ejecting device of

‘the present invention is appliéd. In Fig. 1, a nozzlé sheet .
17_is bonded to a barrier layer 16. The nozzle sheet 17 is
“Shown, with it separated.

The p;interuﬁead chip 11 is of a‘typé'ﬁsing the above
thermal ﬁethod. In the printer-head chip 11, a base member
14 includes a semiconductor subsfrate composed of siliéon,
‘etq., and heating resistors 13 {whiph correspond to bubble
prodﬁCing units or héating elements in the present iﬁVentién,
and which ére used to produce bubbles in a liquid when being:
supplied with energy) formed on one surface of the
semicbnductor sﬁbstfate 15. The heating resistors 13 are
eleétrically connected to an external circuit by a.conductOr

: pOrtion'(not shown) formed on the semiconductb: subsfrate 15.

The barrier layer 16 is made of a photoseﬁsitive

.cyclized rubber resist or an exposure—curing dry—film resist,
'and is formed by stacking the resist on the entirety of the
Suiface of the semiconductor substrate 15 on which the
heatihg resistors 13 are formed, and using a
photolithography proceés to remove unnecessary portions.

The nozzle sheet 17 has therein a plurality of nozzles

18 having ejecting portions, and is formed by, for example,




prlnter-head chip 11 to which a liquid ejecting device of the present
invention is applied. In Fig. 1, a nozzle sheet. 17-is bgwashd2oas barrier
| ayer 16. The. nozzle sheet 17 is shown, with it separated. The
printer-head chip 11 is of a type using the above thermal nethod. In the
printer-head chip 11, a base nenber 14 i ncl udes a seni conduct or substrate
.. conposed of silicon, etc., and heating resistors 13 (which correspond to
bubble producing units or heating elenents in the present invention, and
“whi ch .are used to produce bubbles i-n 3|+ quid when being supplied with
energy) formed on one surface of the sem conductor substrate 15. The
heating resistors 13 are electrically connected to an external circuit by

a condquggctﬂyygﬂdyhdrggb u@%% pthP qnthe seg&cgg?g %0%8882 frate 15.

The barrier |ayer otosenS| i've esi st or

an exposiy chﬁi&édl%r&roy tfh'el 'isla&%s'e% 1ay@hd 1igS £0 HEQ Q}{esgé‘g%% %hgfreSI st

on theentirety of the surface of the sem con uctor 570n which

the healldgozegiest arss chd 269 rbapLIR, t@n%hgsbeglﬁlehgtelfl ftﬂggraphy process
to renmove unnecessary portions. The nozzle sheet 17 has therein a -

pl ur al i-fheadfi ngozalsds tok h3Yi RGa®) g6t i RAPALELOBS, 18NdahSohghRRARY, for
exanpl e, 16 Cctober 2006 32 electrofornlng t echnol ogy using nickel. The

nozzl e dleedting7 reisd sromded3ont o the barrier |ayer 16 so that the positions
of ~the nozzles 18 can correspond to the positions of the
: Ink cells 12 are constituted. so as to surround the
heating res1stors.13;by the substrate member 14, the barrier
layer 16 and the nozzle sheet 17 Specifically, the
..substrate member 14 forms the bottom walls of the ink cells
12 the barrier layer 16 forms the side walls of the ink
: cells 12, and the nozzle. sheet 17 forms the top walls of the
“ink cells 12. 1In thlS structure the ink cells 12 have
aperture reglons in the front rlght of Flg 1. The‘aperture
regions are connected to ink- flow paths {(not shown).
The above prlnter—head chip 11 normally includes the
heating resistors 13 in units of hundreds, and the ink cells
12 provided with the. heating resistors 13. In response to a
command from the control unit of the printer, each heating
resistor 13 is uniquely selected, end the ink of the lnk
‘cell 12 corresponding to the heating resistor 13 can be
ejected from the nozzle 18 opposing the ink cell 12.
In other words, inAthe printer-head chip 11, the ink
cell 12 is filled with ink supplied from an ink conteiner

. (not shown) joined to the head 11. By allowing a pulse

~current to flow through the heating resistor 13 in a short




heating resistors 13, that is, the nozzles 18 can oppose the heating
resistors-13. Ink cells 12 are constituted. so as to surngargbiehgoosheat i ng
resistors '13: by the substrate nenber 14, the barrier |ayer 16, and the
nozzl e sheet 17. Specifically, the substrate nenber 14. forms the bottom
walls of the ink cells 12, the barrier layer 16 forns the side walls of
the.ink cells 12, and the nozzle. sheet 17 forns the top walls of the ink
cells 12. In this structure; the ink cells 12 have aperture regions in the
front right of Fig 1. The aperture_ gggiLons are connected to ink-flow paths
(not shown). The above printer-head chip 11 normally includes the heating
resistors 13 in units of hundreds, and the ink cells 12 provided with the.
heating resistors 13. In response to a conmand fromthe control unit of

the priht®F: E3EnCRREPLRg 1rEQi $tBFCUBS TR qudly e tedt®desdifdothe i nk of
‘the ink,_cell 12.corresponding to the -heating resistor 13 can_he ejected
fron1thé3n6§zfgpiéf%p58§Fﬁ -t hBS i AR E 12 938 GelRte vistd LU & he
printers;head chip.11, the ipk cell 12 is filled with ink suppljed froman
Pnk contai REPIUERS: ThngwRs AP Rt YA I BRI TR 2 pul se
~current w ‘ t t] istor, in a.short. 16 Qctober 2006
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portion touching the heating resistor 13,
equal to that of the dislodged ink in the portion touching
the nozzle 18 is ejected as ink droplets from the nozzle 18,
and is delivered onto the printiﬁg paper.
Figs. 2A and 2B are respectively a detailéd plan view
and éide sectional view showing the arrangement‘of the
heating resisfors 13 in the head 11. In the plan view in
"Fig{'ZA,‘the position of the nozzle 1BVis‘indicated by the
chain lines. |
As shownAin Figs. 2A and 2B, in the head 11 in this

embodiment, one ink cell 12 includes two separate heating

‘resistors 13 arranged in parallel. In other words, the ink

'cell 12 includes biéected heating resistors 13. The
direction in which the heating resiétors 13 are arranged is
a direction (the horizontal direction in Figs. 2A and 2B) in
which the nozzles 18 are arrénged.

In such aAbiSected type in which.one heéting resistor
13 is longitudinally separated, eadh separated heating
resistor 13 has the same length and a half width. Thus, the
resistance of the separated heating resistors 13 is double

that of the original heating resistor 13. By connecting the




and the expansion of the ink bubble dislodges ink of sone volunme (the ink
boi | s)-. 1n this manner, ink of.a volune equal to that ofigideetdtsbagdged i nk
in the portion touchlng the nozzle 18 is ejected as ink droplets fromthe
nozzl & 18, and is delivered onto the printing paper. Figs. 2A and 2B are
respectively a detailed plan view and side sectional view show ng the
arrangenment of the heating resistors 13 in the head 11. In the plan view
in Fig. 2A, the position of the nozzle 18 is indicated by the chain
lines. As shown in Figs. 2A and 2B, i3y the head 11 in this enbodi ment, one
ink cell 12 includes two separate heating resistors 13 arranged in

~parallel. In other words, the ink cell 12 includes bisected heating
_re5|stors 1% The dlrectlon in ih the heating resistors 13 are arranged
is a dPFESETN Pﬁ@tﬁ89|f8ﬁ%§F°HFr étFBnS?ﬁlﬁﬁgsth%A§%ﬂ%r?tﬁd|n whi ch the

| h t whi ch heat
pggfsszr£%f% I°s F%ﬁ%.ora.h§|ﬁ§3§g§a?h§e egéﬁ g%%%?%?%%$ﬁ§§§|nga nglstor
13 h | . . Thu th I f th
18 hae tinpsaied saotiiand 2 Ralh il hD cTOUE -L0E; L8l St ange, of the

rESIStO%l%%S %ﬁa%oﬁ@e%hbn% Rggnéf ﬁgéQPﬁéa%QQ§st§é f?paratEd he?ting

resistors 13.in series eparate resistors 13 having the

dou]?l e reSI@éﬁ@ce§na6§de90m§€‘t€ﬂe' Bngel he%hes%ich%%l&h%zt Ay poagl stance
I.S 1Tour . '

Athe.heatlng res;stors 13 must.be heated by supplying a
certain amount of‘power to fhem.’ This is because enérgy
generated at the boilrié used to eject'the_ink. When the
résisfance is sméll, & current fd pass muét'be.increaéed;
Hdwever, by increésing the resistance of the heating

' resistors 13, the-iﬁk can be brought fo a boil with a small
_cgrrent. : | o | |

| This:can also reduce the size of a transistor 6r the -

like for passing the current, thus échieving a reduction in

occupied space. By reducing the thickness of the heating

resistors 13, the resistance can be increased. However,
when considering material selected for-the héating resistors
13 and its strength (durability), there is a limitation in
:reducing the thickness of the heating resistors 13.
~  Accordingly, by sepérating the‘heéting'resistorVIS-without
reducing its thickness,lthe résistance of'thé heating
.ﬁesistors 13 is increaéed.
When éne ink cell 12 includes the bisected heating
resistors 13, it is common that the time (bﬁbble producing

time) required for each heating resistor 13 to reach a




. times that of the original heating resistor 13. Here, in order that the ink
i.n the ink cell 12 may boil, the heating resistors 13 mygtodishheadgcd by

-supplying a certain anmobunt of power to them This is because energy
generated at the boil is used to eject the ink. Wen the . resistance is
small, a current to pass nust be increased. However, by increasing the
resi stance of the heating resistors 13, the ink can be brought to a boi
wth a small current. This can al so reduce the size of a transistor or the
like for passing the current, thus aglyeving a reduction in occupied

space. By reducing the thickness of the heating  resistors 13, the

- resistance can be increased. However, when considering material selected
for the heating resistors 13 and its strength (durability), there is a

1 nit at itGARSFaWEGudiorg PPAd 10Ei EkRedskofst Rethbatbagedealstors 13.

~Accordingly, B¥ separating the heating resistor 13 without. reducing its

t hi ckness, t A8y BiFerhRdel8F it herhelt i ¢S PIET Gl ly 1% sidendricemled. When

one ink ,cell, 12 in@ludgs t he bisected he resistors 13, it. is common

o
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'13'to r%_%qﬁ% 16 Cctober Zpgg. ES te rature for.boiling the ink is set to
be equal® “The BiSected r &8 StoF nfﬁsgggaﬁﬁﬁgrca???sn%?UF%ﬁn?lcal- in shape.
Due to %Hf%%&%th“iBrBGBB&EOBrohEcEﬁgCQEHBP tPRL creation of the -
'  difference in bubble producing time may éause a case in
'ﬁhich the ink on one heating resistor 13 and the ink-oﬁ_the
ofher‘heatihg resistor 13 do.ndt boil. |
.. When the diffefence in bubble prodﬁcing'time is_created,'
the anglerof ejecﬁion,of ink is not ﬁerpendiéuiér, and a
position to which-ihk is delivered is off the-corféct
' position. | |
Figs. 3A and 3B are graphs showing relatidnships
'obtaihed'in the case of each separate heating resistor 13 as
in this embodiment‘between a difference in bubble préducing
time of inkrand the ejection angle of ink droplet. The
values shown in the graphs are computer—-simulated reSults._
Ip each graph,. the X-direction indicates a direction (the
direction of therheétinglreéiétors 13 arranged in parallel)
in whiéh the nozzles 18 are arranged. The Y-direction
indicates a direction perpeﬁdiéulér'to the X—direéﬁion,
which isra direction in which the ptinting paper 1is carried.
Regarding therdata in both graphs, the horizontal axis
indicates difference in 5ubble producing time. In Figs. 3A

and 3B, a time difference of 0.04 microseconds corresponds




a dlnen5|on such as thickness changes. This causes a difference in bubble
producing tine. The creation of the difference in bubeQGnggkpmmg tinme
may cause a case in which the ink on one heating resistor 13 and the ink
. on the other heating resistor 13 do not boil. Wen the difference in
“bubbl & producing tine is created, the angle of ejection of ink is not
per pendi cular, and a position to which ink is delivered is off the correct
position. Figs. 3A and 3B are graphs showi ng rel ationships obtained in the
‘case of each separate heating resist@gs 13 as in this enbodi nent between a
di fference in bubble producing tine of ink and the ejection angle of ink
droplet. The values shown in the graphs are conputer-sinulated results.
i on_i ndi cat es the direction of

| h U

tﬂeeﬁgafgthEES|§t&P$ ffréfﬁaﬁﬁéﬁepﬁ 53?&F%8P%%eﬁﬁ%$EFéﬂc?heaﬁ%ziIes 18 are
Ll di t di l to th
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difference in bubb time atine difference

-of 0.04 m Crﬁ§3888g§ﬂ§@5rQﬁg{?édswl:l-@nc&iﬁpgfeg&?ﬁn Kupih Pe %%@%Jsﬁ%gg“ of a

- 3-percent resistance difference a tine d erence of onds
correspeide tie arvarldl, @he aBlh18PBEOX)BBEELY 8£61RRT E8Nhot esi stance

di f f erence.
pe;pendlcular. Thus, the position to_Which ink is delivered
~is off the correct position. |
Accordiﬁgly,;in thié embodiment, by using the above
characteriStic, the bubble prpducing times of the.heating.'
fesistors i3 are gontrolled. | |
N Ih.the present invention, means of ejecting an ink

-,dePiét from the nozzie 18 by supplying (uniform) energy tO‘
all of heating resisfbrs'13 in one ink cell 12 is réferred'
to as a "main operation controller". In other words,
control for ejecting an ink droplet from the nozzle 18 is
1réferred,to.as the “"main operation controller". The control
is performed such that; as in this embodiﬁent, Wheﬁ‘oﬁe ink
o cell 12 includes bisected heating resistors 13, the
rsimultaneous supply of egual amounts of_energy (power)
‘brings ink on the heating resistors 13 to a boil so that the
time required for each heating resistor 13 to have a
temperature for_bringing the ink to a boil can be
theoretiéaily equal, in other words, an angle at which the
.ink is ejected can be perpendicular to a surface onto which

-the ink is delivered.




As descri bed above, when difference in bubble producing tine is created,
the amgle of ejection of ink is not perpendicular. Thus,gidi€HPsddd on to
which ink is delivered is off the correct position. Accordingly, in this
-enbodi ment, by using the above characteristic, the bubble producing tines
of the. heating resistors 13 are controlled. In the present invention,
‘means. of ejecting an ink droplet fromthe nozzle 18 by supplying (uniform
energy - to all of heating resistors 13 in one ink cell 12 is referred to

~as a "main operation controller". Inether words, control for ejecting an
i nk droplet fromthe nozzle 18is referred to as the "main operation-
controller". The control is perforned such that, as in this enbodi nent,

when one ink_ cell 12 i ncl udes bi sected heating resistors 13, the
S|nultaneousU§ﬁbbet%$S FRRRNE NI G, Pl r YIPRBBVRT )enanidshgz itie on t he
heatlng %IStOFS 13.to aﬁ50|l so that the tine required for each heating
resi st of 831G KEFESLOTPelperar Ghats 8r IBFLREPRGEt he FRk Potueepi Fhean be

heor ot Lopll oeialn At e B G e 43 "
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for at B%ﬁé& gae gk tﬁg HSQE&H@ £8§l§t8£§ 13 o produce a bubble, i
_therebyrsetting a difference hetween a manner Of supplying
energy to the et least one ﬁeating resistor 13 and a manner
. of supplylng energy to the at least one other one heating
) _re51stor 13, or by controlllng the manner of supplying the
Cat least ooe heating reSistor 13 to differ from that by the
main.operetion controller, the use of the difference-ejects,
{from the nozzle 18, an inkldrOplet having a flying
characteristic (such as a flfing direction a flying path,
or rotation moment of a flylng ink droplet) different from
that of an ink droplet ejected by the main operation
controller,rin other words, means for controlling the iok
droplet ejected from‘the.nozzle 18 to be delivered to a
‘7p051tlon to which an ink droplet ejected by the main
operation controller is delivered is referred to as a “sub
operation controller“. However, the sub operation
controllerris identical to.the main operation controller in
supplying energy to all the heating resistors 13 in the ink
cell 12. | |
Accordingly, for example, when the resistances of the

bisected heating resistors 13 have an error and differ, the




to produce a bubble and the tine required for at |east one other one of
the heating resistors 13 to produce a bubble, thereby settdagher20dd f erence
between a manner of supplying energy to the at |east one heating resistor
1."3 and a manner of supplying energy to the at |east one other one heating
Tesistor 13, or -by controlling the manner of supplying the at |east one
~heating resistor 13 to differ fromthat by the main operation controller,
the use of the difference ejects, fromthe nozzle 18, an ink droplet
~having a flying characteristic (suclgg@s - a flying direction, a flying path,
or rotation noment of a flying ink droplet) different from that of an ink
droplet ejected by the nain operation controller, in other words, neans
for cong‘lreoltl.i ng .t he itnk SerO |l et ejected fromthe nozzle 18 to be delivered
to a poSITTOY CSEMNOR Sar Y AR VEr Gp et tEFEBFEd By PERBLRPROIBEERGL i on
control l.er_is livered is referred to as _a "sub eration controller".
However ,t_%tnfsuaé sﬁ}%uosper%ltei on e &§§PP§P’| %?‘ei g‘aFBeﬂPFE%’t?E?B ERARCHRI hSBper at i on
control lgrs d.n ppl.yi;ng_gn t l'l. _the_heati resistors 13 in the ink
cell 12.86%{,5]((?(?% ﬁ%gﬁb&l%oﬁie%%fnegh\%héﬁkt hig %gf:gggngjégmof the bisected
heatl ng Jedpiedldich1 13103V € o8N LALECLnANGods R 8h. 1L NGn 16, FhODEL, 2006 38

glfEl I'n bu bFe pro t

- heating resistors 13 have a erenc . ucrng Ime. Thus, the
- use of aenlopithe 1aRLHA)eRRLALI 98 627t ERbheEneSBbELScENEo80El gnat which the

ink is ejected from
: .However, by using the sub operation controller to control
Each heating resistor 13 fo have an equalrbubble producing
;“time,_the éngle at which the ink is ejected‘can.bé set at
'pérpendicﬁlarity.

Next, éetting Of-the adjustmenf of the angle of
ejegtion of ink ié‘deScribed beiow with reference to Fig. 4.
'Fig; 4 .1is a side sectional view Showiﬂg the-relationship
'between the nozzles 18 and.priﬁting papér'P.

Although the distance H between the tTips of the nozzles
18 and the printing paper P is approximatély 1 to 2

1Amillimeters in the case of an ordinary inkjet printer, it is
ﬁere assuméd that the distance H is maintained at a constant
“value, namely, apﬁroximgtely 2 millimeters. The reason the
-distance H must be maintained at approximately the constant
value is because a change in the distance H changes the
position to which the iﬁkrdroplet is delivered. 1In other
words, when an ink droplet is ejecﬁed pérpendicularly to the
surface of the printing paper P, the position to wﬁich the
ink droplet is delivered does not change; even if the

distance H changes to some degree. Conversely, when the ink




perpendicularity, so that the position to which the ink droplet is
delivered is off from the correct position. .However, hyossdbegrddee sub
~.operation controller to control each heating resistor 13 to have an equal
“blbbl e producing tinme, the angle at which the ink is ejected can be set at
perpendi cularity. Next, setting of the adjustnent of the angle of ejection
of -ink is described belowwth reference to Fig. 4. Fig. 4 is a side

'secti onal: view showi ng the rel ationship between the nozzles 18 and
printing paper P. Al though the distange-H between the tips of the nozzles
18 and the printing paper Pis approxinately 1to2 mllinmeters in the. _
~case of an ordinary inkjet prlnter is here assunmed that the di stance H

£ d. at tely 2 |l t
The T eaSORELRS Lo, SPAREECHPRISECbLe HE?HE e S SRR vt el the. const ant
I h di st h t to which
ek PSSR eBE 2o gl POgpRe By RRCE o ) e3 ﬂ«?nﬁlslobf’& s
ted d t t P, th
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the dishapge Hichangesyto sone degree Conversel y, when the ink 16 Cctober
2006 39 droplet is ejected and deflected, with its flying characteristic

changed, t hewRosi £hON-& 8o WL £dh td¥e HHK prdrfRl Sind 5 I8l p/qned sclggages. in

accordance with the change
dpi, the interval (dot 1nterva1) between p031tlons to which

. each ink droplet i is dellvered ;s
25.40 x 1000/600 =~ 42.3 (pm)

In addition, ~assuming that 75% of the above value, that
is; 30 um is the maximum movable. amount a deflectlon angle

0 (deg) is
tan20 = 30/2000 ~ 0.015
Thus, 8 ~ 0.43 (deg)

The reason the makimum movaele amoﬁnt of dot is 75% is
as follows: For example, when two bits are used for control
signals,_the number of control sighals fof-moving a dot is
- four. 1In order to establish continﬁity to dots formed by-'

-adjacent nozzles 18 in the above range, it is reasonable
that the distence among the four dots is set to 3/4 (= 75%)

of one dot piteh (42.3 pm) . In this embodiment, the maximum




in the distance H. When the resolution of- the printer-head chip 11 is 600
~dpi, the interval (dot interval ) between posjtions to whijgloctdtREPodenk
droplet i is delivered is 25.40 x 1000/600 42.3 (m In addition, assum ng
that 75% of the above value, that is, 30 mis the maxi num novabl e anount,
a deflection angle 0 (deg) is tan2(err) = 30/2000 0.015 Thus, 0 0.43
(deg) The reason the maxi num novabl e anmount of dot is 75%is as follows:
For exanhple, when two bits are used for control signals, the number of.
control signals for noving a dot is- feow. In order to establish continuity
to dots formed by adjacent nozzles 18 in the above range, it is reasonable
that the dlstance anong the four dots is set to 3/4 (= 75% of one dot
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movabl e "Ssunt PEeSEE éF §§ an a8 tOB?téﬂ BRheResul ts shown in Figs.
‘3A and 3B ob d I f

bubgre prohng%SEESEE%é ?$§V%nc%a%n :bp OXI fﬁ? £ e'é%nﬁ thegﬁggeesTh?s‘
oLt eopanle i A d291epABGC LA LoRENG2 49! aBRPLRX, f@tﬁ ¥p1 & 75% The above

distance His preferabl € range ?ers to 5

m 1 | et g Itsirdgomfrfre%ﬁr abloy aﬁﬁtrommaleawx'on%be'p}a oA, val ue

“in the range of
- This corresponds to a re51stance difference of approx1mately

'6f75%.‘ The above dlstance H is preferably set to the range
of'075 mllllmeters to 5 millimeters, and is more preferably
“set to apﬁfokimateiy a constant valﬁe-in the raﬁge'of 1
‘millimeters-to 3.milliméters
A value less than 0. 5 mllllmeters as the dlsfance H
causes a small maximum movable amount of dot by deflectlve
fejectlon of an 1nk droplet so that a suff;01ent_mer1t of
7'the deflective ejection cannot be obtained. Conversely, in
'the case of a value greater than 5 mllllmeters as the
dlstance H, the prec131on of a position to which the ink
droplet is delivered tends to decrease (because it is
,présumedrthat an effect of ai£ resistance to the ink droplet
increases while the ink droplet is being delivered).
~Next, an example of a case in which the'direction of
'ejection of_ink is changed is more specifically described
below.
Fig. 5 is a schematic circuit diagram showing a first
‘example in which the difference in bubble producing time of
the heating resistors 13 can be set: In the first example,

the printer—head chip 11 is controlled so'that_energies of




.mllineters to 3 millinmeters. A value less than 0.5 millinmeters as the

di stahce H causes a small maxi nrum novabl e anount of dot i@ e6dg ve
ejection of an ink droplet, so that a sufficient nerit of the deflective
. ejection cannot be obtained. Conversely, in the case of a value greater
than 5 millinmeters as the distance H the precision of a position to which
- the ink droplet i's delivered tends to decrease. (because it is presuned
" that an effect of air resistance to the ink droplet increases while the
ink droplet is being delivered). Nexii an exanple of -a case in which the
direction of . ejection of ink is changed is nore specifically described
below. Fig. 5is a schematic circuit diagramshowing a first exanple in

whi ch t i.ff _ipn _bubble.p i i f t heat | i st 13
can be SSETer R TPHPER A B CPRE oy ey HRRRLCH p R & Bt r ol | ed
t hat ;.en i 2 -.41  diff. t {s :
i mul { afoasry Phe TLERS IO R b CERER LY 4T e LR e FARGaUST ¥ Sl vi ng
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ensured that, - for Stable ejection of In d?op}ets, Sutficient anounts of

ener gi egoar 8+ayPR! Le8ct foh Nt YK hes f)f@té'eis%lgfﬂ:éiéét %m{ﬁlt%%@b' e

ejection of ink droplets can be achieved wh controlling the direction
Of;ejeCéhéBgQéstBEelQﬁpﬁl@@be%§-tﬁbn€ﬁotH@a@ﬂHHnEeQES%BEBQXB$Up@hﬁstO each

heating _
stable’ ejection of ink droplets can be achieved while
rcontrdlling the diregtion.of ejection of the ink_droplets.

‘Since the amount of eﬁergy éupply'tb_each heating |
résiStorIIS only neéds about half the amount of energy fof
stable ejection, p:oblems as desdiibed in the relatéd ért
and Earlier Applications‘l,‘S, and 4 do not.occur. This-is
1¢aused by a featﬁre of.tﬁe present invéntion in that the |
heating distributions of heating régions kregidns on the two
heating reéistors 13) are changed while maintaining the |

- total energy amount shpplied to each heating résistér 13,
ﬁithout separately driving the plurality of heating |
resistors 13.'

In Fig. 5, resistors Rh-A and Rh-B are the bisected
heating resistors 13, respectively. The circuit is formed
so that a currenf can flow into or from a path (midpoint)
for connectiﬁg the resistors Rh~A and Rh-B. A resistor ﬁx
is used to deflect an ejected iﬁk dfoplet. The resistor Rx
and a switch Swb function to control the amount of heat by
the resistors Rh-A and Rh~B. A power supply VH is used to

allow a current to flow in the resistors Rh-A, Rh-B, and Rx.




resistor 13 only needs about half the anobunt of energy for stable

ej ection, problens as described in the related art and Barddisder 2006
Appllcatlons 1, 3, and 4 do not occur. This is caused.by a feature of the
present invention in that the heatlng di stributions of heating regions
(reglons on the two heating resistors 13) are changed while naintaining
the total energy anpunt supplied to each heating resistor 13, wthout
separ ately driving the plurality of heating resistors 13. In Fig. 5,
resistors Rh-A and Rh-B are the bisecfed- heating resistors 13,
respectively. The.circuit is formed so that a current can flowinto or
froma path (mdpoint) for connecting the resistors Rh-A and Rh-B. A

resi st or is_used_.to defl ect jected,ink, droplet, The resistor Rx
‘and a smntchIgMglgunétl8ﬁs?%l%%h€?%F the Shbthit of"Heiie P the resistors

Rh- A d fl h
RSP R R A e R R R R
the ci it qcl %nn%glhrg%a%aﬂrs%lgrtapsea achasx@rkéHQOI{l?OQ“ect ed to

ei ther “contact’, e swtch urne 6n, a Currén Tdws from

the po“@&o%PQBEyp¥WeEOshgﬁlge§HSE8rEhghfésﬁﬁgoﬁg Eh—ﬁbanﬁgﬁﬁfﬁt fggws in

t he resistor . "When th si stances o eresistors and -B are

“equal t@u@%htotfh%s tlhethamagi§t9£ heat @RBAT Bhedréfibbensésistors R-A
and Rh B are equal.

“the re51stors Rh-A and Rh-B are equal to each other, the
amounts of heat geﬁerafed in the resistoré Rh-2A and Rh-B are
. equal. | |
Conversely, when the switch Swa is furﬁed‘on by
”conﬁecting the swiﬁch Swb to either contabt, the_éﬁrrents
flowing-in the resistors Rh-A and Rh—-B have different wvalues.
Thus, the amounts of heat gene?ated in both are different.
Fof example, in Fig. 5, when fhe.switch Swb is connected to
the upper contact, currents flow in portions in which the
Rh-A and Rx are connecfed to each ofher in parallel, and
‘meet to form a combined current. The combined current,flows
in the resistor Rth; Thué,rthe current flowing iﬁ the
.résistor Rh-A_isrless than that flowing in the Rh-B. This
can lower the amount of heat generated in the resistor ﬁh—A
~than that generated in the resistor Rh-B.
Here, in accordance with the resistance of the resistor
Rk; the ratio between_the amouﬁt of heat generated in the
resistor‘Rh—A and the amount of heat generated in the
~resistor Rh-B can be set freely. This can set a difference

in bubble producing time between the resistors Rh-A and Rh-B.




Conversely, when the switch Swa is turned on by connecting the switch Swb
‘to either contact, the currents. flowing in the resistorggRrtdyepnghgn- B
have different values. Thus, the anmobunts of heat. generated in both are
different. - For exanple, in Fig. 5 when the swtch Swb is connected to

t he upper contact, currents flow in portions in which the Rh-A and Rx are
‘connected to each other in parallel, and neet to forma conbi ned current.
The conbined current flows in the resistor Rh-B. Thus, the current flow ng
inthe resistor Rn-Ais less than-thgt -flowing in the Rh-B. This can

| ower the anobunt of heat generated in the resistor Rh-A than that
generated in the resistor Rh-B. Here, in accordance with the resistance of
t he resi

Rx, th tip b t he. t_of _heat g d.in th
051 St of PR A N A PRE B0 bREZBF oAb C QRHET GO | 4 1RECT LY oW B can be

set fregly. -Lhi ap_sei-a.difference in bubble producing tine between the
resi st orgé%ﬁ%;‘% %ﬁg‘ &ﬁ Egaﬁlgg Ct ober 2006 - 43 Thus, in response thereto,

the directi ogilgilgj:ﬁ%té%n%}g% %,? géré)s&l et & ﬁee %%ncgi%d.s'wg nJlarly to the

above case,. when t connect e 0 the Tower contact, the

rever se ckhahakic@AshbP+1B0l 85t bl | r | in the
resi st of Rh- Ato betgreatgeerert%gﬁtfgﬁgf #?%v%%geil%ngtlﬁ%ar%%%% Rh-B. In

“order teosak,atdiukf engpeengf the 78%erihe £EORLAPNSDI the DRINEENL RRH= Rh-A =
'Rh-B). and Rx is : :
A to be greater than that flowing in the resistor Rh-B.
In order to set a difference of 6.75%, the reiatipnship

 between Rh (= Rh-A = Rh-B) and Rx is

(Rh x Rx)/(Rh X (Rh + Rx)) = ;-
Rx/(Rh + R) =
1 - 0.0675 =

0.9325

Heﬁcé, Rx = 13.8 x Rh
| Therefote, in a circuit equivalent to the circuit'in
Fig. 5, when the biseéted'heatiﬁg resistors 13 are connectea
to each other, the switching of the:switch Swb can change
| the currents flowing in the biseéted heating resistorsrl3.
‘,This can set a difference in bubblé producing time between
" the resistors Rh~A-ahd Rh—B,'sé that'the direction of
ejection of ink droplet can be cﬁanged;
Fig. 6 is a schematic circuit diagram showing a second
examplé in which the difference in bubble.prodUCing time

between the bisected heating resistors 13 can be set. 1In




(R x RX)/(Rh x (Rh + X)) = Rx/(Rh + R _ 1 - 0.0675 = 0.9325 Hence, Rx
.~ 13.8 x Rh Therefore, in a circuit equivalent to the cirgudioter208d 9-- 5.
when the bisected heating resistors 13 are connected to each other, the
switching of the switch Swb can change the currents flowng in the

bi sected heating resistors 13. This can set .a difference in bubble
producing time between -the resistors Rh-A and Rh-B, so that the direction
~of ‘ejection of ink droplet can be changed. Fig. 6 is a schematic circuit

di agram showi ng a second exanple i-nh avi-€ch the difference in bubble
producing tine between the bisected heating resistors 13 can be set. In 16
Cct ober 2006 44 the second exanple, the circuit is controlled so that

enerol sl Sala AT Aamuits ca0 be suphied La Lhe, bl seoted

heati ng reS|stors di'f ferent L1 mes t echni que,

- the totAnAlpull (f fAr O SURRNLGDhBhAE NEAtLAOLLERYSLEY S, 1 when an.

ink droplet iIs eject can be. nai ntal ne an anoun Whireh*" T he i nk

dropl et poajecticabheaRs ng %rs@_@tomusla A2 rofLAE! LORLET the 1nk droplet

can be perfornmed, and by setting a difference in supply of energy to each

-hﬁatl_ng resi 196,18y udihgatHLe ebchASqRE SSeRd t@&’&ftélﬁ’éh&@rb@e obtained in
t hat :
energy supplled to the heating resistors 13 when an ink

gdroplet.is ejected can be maintained to an amount at which

gthe inkrdroplet can stably be ejected. .Thus, stable
ejectidn of the ink droplet can be perforned. and by setting
a dlfference in supply of energy to each heatlng resistor 13,
a feature of the present invention can be obtalned in that
the heatlng dlstrlbutlons of heatlng reglons are changed
whlle malntalnlng the total energy amount supplled to each
heatlng resistor 13.

In Fig. 6, the resistors Rh-A and Rh-B are the bisected
heating resistors 13, respectively. When only a switch Swa
is turned on, a current can flow only in the resistor Rh-A.

" When oniy'a switch Swb is turned on, a current can flow only
in the resistor Rh-B. -

In this cireuit_structure, by turning on the switcnes
Swa and Swb at different times, a difference can be set
between a time in which an ink droplet'on nhe reeistor Rh-A
comes to a boil and a time in which an ink droplet on the
reeistor.Rh—B comes to a boil.

Fig. 7 is a schematic circuit diagram showing a third

example in which the difference in bubble producing time




the heating distributions of heating regions are changed while maintaining
‘the total energy anpunt supplied to each heating resistQqkddobetnodd 9- 6.
the resistors R1-A and Rh-B are the bisected heating resistors 13,.
.respectlvely Wien only .a switch Swa "is turned on, a current can flow only
in the resistor Rh-A.  Wien only a switch Swb is turned-on, a.current can
.flowonly in the resistor Rh-B. In this circuit structure,. by turning on
the switches Swa and Swb at different tines, a difference can be set
between.a time in which an ink dropl gt on the resistor Rh-A cones to a
boil and a time in which an ink droplet on the resistor Rh-B conmes to a
boil. Fig. 7 is a schematic circuit diagram showing a third exanple in
~which the difference in bubble producing tinme 16 Cctober 2006 45 between
the bi s@@F@&eﬁe%ﬁn&lﬁ@ﬁt@éoh@aggngaﬁeﬁés5@::8 1% camebe hietd. extmmpl e, the
difference in.current between resistors Rh-A and Rh-B can be set to four
types, EﬁﬁrdfSﬁﬁmﬂﬁﬁechﬁnglﬁﬁ@ﬁﬁPEﬁ 4R FRAKTERbPPeEvReh be ejected can
‘be set. ig g §S|gtors Rh- A and Rh-B are the bisected heating
reS|stoF§si§t FESBBC ¢8 Th Fﬁ?sb%x%ﬁﬁléo FPRT rEYRQY RRKY are equal -

to each 8ther circuit t a current,can flowinto or
5bR P oo

froma path REy lPoWhiS%n%%tfﬂﬁ gﬁ%P 85 STorke lsC LRl BT B. Thr ee

resi-st OBE set.
In Fig. 7, the resistors Rh-A and Rh-B are the bisected
heating resistors 13, respectively. 1In this example, their
- resistances aré‘equal to each other. The circuitlis'formed
so thét a current can flow into or from a path (midpoint)

. for connecting_the resistors Rh-a énd Rh-B. Threé:registors
Rd are uéed to changera directiqn in which an ink-drOplet
¢an.be ejected._ A transistor Q functions'as a.switch for
thé resistoré Rh-2 and Rh-B. The circuit includes an 1nput
peortion C from which a blnary control input 81gnal (viv only

- when a current may flow) is input. The circuit 1ncludes-

binary-input C-MOS/NAND gates Ll and L2, and input portions

B1 and_BZ.from'which'binary signals (50" or "1") for the

NAND_gates L1 and L2 are input. The NAND gates L1 and L2
| are supplied with-powef from a power_supply VH. The three
-resistors Rd, the transistor Q, the input portion C,'and Bl
and B2, and the NAND gates Ll and L2 function to control the
amounts of energies generated in tﬁe resistors Rh—A and Rh-B.
Here, betwéen the‘resistor Bx shown in Fig. 5 and the
resistor Rd shown in Fig.'7, the foilowing relationship

holds:




Rd are used to change a direction in which an ink droplet can be ejected.
"A transistor Q functions as a switch for the resistors Rgchgyagd@ds B. The
~ci,rcuit includes an input portion C fromwhich a binary control input
signal ("1" only when a current may flow) .i's input. The circuit includes
bi nary-input C MOS/ NAND gates L1 and L2, and input portions Bl and B2 from
whi'ch.-binary signals ("0" or "1") for the NAND gates L1 and L2 are input.
The NAND.gates L1 and L2 are supplied with power froma power supply VH.
The three resistors Rd, the transi.stsgr -Q the input portion C, and Bl and
B2, and the NAND gates L1 and L2 function to control the anounts of
energi es generated in the resistors Rh-A and Rh-B. Here, between the
resistor Rx shown in Fig. 5 and the resistor Rd showmn in Fig. 7, the
followi ng relationship - holds: 16 October 2006 46 Rx = 2Rd/3 Therefore,
when Rd 1.5 x 13.8 x Rh = 20 x , gfifference of 6.75% can be set. At
first, in Fig. 7, when is are i% & ﬁé i nput portions Bl and B2, and
"1" isinput to the input portion C, -inputs to the NAND gates L1 and L2
are is, so that the .outputs of the NAND gates L1 and L2 are Os. Thus, no

cury ot Lotenbe it Spla oyl 209, BRI S B B
Rh-B haH@f@@%@hcée§ksgaﬁggscan be set.
At first, in Figﬁ 7, when ls are input to the input.
' portions Bi and B2, and "1" is input.to the input portion C,
‘inpﬁts to.the NAND gételel and L2 ére 13} so that the
~outputs of the NAND gates L1 aneré are 0s. Thus, no
current'flows in thé resistor Rd, and a current caused by a
- power supply VH flows only in the re51stors Rh—-A and Rh-B
fs;nce the resistors Rth and-Rh—B'have equal resistances,
the currents flowing in the resistdré Rh—-A and Rh-B are
equal to ‘each other.
| Néxt,AWhen "b" is inﬁut fo the input portion B1l, "1" is
input to the input portion B2, and "1" is input to the input
portion C, the outpﬁté of the NAND gates L1 and L2 are "1* ‘
and “o", respectively. Thus, a current flows in the NAND
gaﬁe Ll, while no current flows in the NAND gate L2. In |
this case, the current flowing in the resistor Rh-B is
2Rd/ (Rh + 2Rd)‘when the current flowing in the resistor Rh-A
is set to 1. Here, when Rd ~ 20.7Rh, 0.977 (approximately
- 2.3% decrease) can be obtained. |
Also, when "1" is input to the input portion B1l, "0" is

input to the input portion B2, and "1" is input to the input




the currents flowng in the resistors Rh-A and Rh-B are equal to each
other.* Next, when "0" is input to the input portion Bl, "i5'0dtShernOfd/t tO
t he i nput portlon B2, and "1" is input to the input portion C, the outputs
of the NAND gates L1 and L2 are "1" and "0", respectively. Thus, a current
flows in the NAND gate Li, whil-e no current flows in the NAND gate L2. In
~this case, the current flowing in the resistor Rh-B is- 2Rd/(Rh + 2Rd) when
the current flowing in the resistor Rh-A is set to 1. Here, when Rd (err)
20. 7Rh, 0.977 (approximtely 2. 3@6d§ﬁ;ease) can be obtained. Al so, when
"1" is input to the input portion BI1, " is_ input to the input portion
B2, and "1" is input to the input 16 Cbtober 2006 47 portion C, the

out puts of the NAND gates L1 and L2 are "0" and "1", respectively. Thus,

no curr ®Etieows i itheheulANDs gétéhe1NAmn|getascnirend L2oase otd'y in the
NAND gate L2. In .this case, the current flowing in the resistor Rhi-Bis
Rd/ ( Rh ﬁnﬂd)"l\'/{heﬁeﬁﬁécéaﬂﬁém f FBWB ngnPnceheentsfiows Rh-phe iNANRt to 1.
When Rd P 20.7Rh, 0.954 (approxinmately 4.6% decrease) can he obtained.
.When Os 93t& PﬁpuﬁhﬂéetﬁeCPHEGPtpgiPW§n§nBE spdtee, NARH gate R2.input to the
i nput p ﬁﬁlon , both the outputs of the NAND gates L1 and L2 are Is. _
‘Thus, r&nf&3fro PnCBBFﬁné Lt NAND: gbhesredighar LBh-Bnis hi s case, the

curreht /qﬁhng de L enrgﬁlstor thiS 2Rd/ (3Rh + 2Rd) when_ the current

curren owing 1In the resistor Rh-A
" is set to 1. When Rd =~ 20. 7Rh, 0.954 (approx1mately 4.6%
decrease) can be obtalned
When 0s are input“to the input pqrtions Bl and B2, and.

niw iS'input to the input porfionfc, both the outputs of the
.NAND gates‘Ll and L2 are_léf Thus, éurrents flow in.both C—
MOS /NAND gatés Li and L2. In this case, the current flowing
in the résisto; Rh-B is 2Rd/(3Rh‘+ 2Rd) when the current .
flowing in the Rh~A is set to i.- When Rd = 20.7Rh, 0.933
l(approkimately 6.7% decrease) can be obtained.

. The circuit is forﬁed éo thét the ¢urrent flowing from
thé resistor Rd to the NAND gate L1, and the.current flowing
from the resistor Rd'to the NANﬁ:gate L2 can flow iﬁto the
ground'of a power—pircuit for driving the C-MOS/NAND gates
L1 and L2, which is not shown in Fig. 7.
| Fig. 8 is a table showing the above results. As shown
in Fig. 8} in response to the inputs to the ihput portions
Bl and B2, the current flowing in the resistor Rh-B with
respect to the currenf flowiﬁg in the resistor Rh-A can be

o changed. |

In the circuit in Fig. 7, in a case in which a position




flowng in the Rh-Ais set to 1. Wen Rd ~ 20.7Rh, 0.933 (approximtely

- 6. 7% decrease) can be obtained. The circuit is fornmed sokhakodeh8omur r ent
fl.oning from the resistor Rd to the NAND gate Li, and the current flow ng
fromthe resistor Rd'to the NAND gate L2 can flowinto the ground of a
power-circuit for driving the CGMOXS/ NAND gates L1 and L2, which is not
showmn in Fig. 7. Fig. 8 is a table showing the above results. As shown in
Fig. 8 in response to the inputs to the input. portions Bl and B2, the
current flowing in the resistor Ri-B,gvth respect to the current flow ng
inthe resistor Rh-A can be changed. 1n the circuit in Fig. 7, in a case
in which a position 16 October 2006 48 obtained by inputting 1s to the
input portions Bl-and B2 is wused as a reference position of dot, when "0"
i s. i nputthteinage bvh dipugdingod sBioaiiie” inpps paptions BheandpB? bortion

B2, a deflection anount .corresponding to 25% of one dot pitch can be

“obt ai ned®8Fh&F '@ Toierenset PP§ithen RFUECtporheEBN" Bl BRdINBULikOi nput to

t he inp;{hﬁ'éporti n B2, .a dzflect i on amount corresgondi ng ‘to 50% of one dot
pi tch can® JEPSHt ZOF&dOmWhénaBE afe mRpdPPRS FRethApLAPYorRPBREOBL and B2,
a defl e¢fjon %ﬁ nt tc:orresgon ing to 75%.0f one dot ~pitch can be obtained.
Fig. 9i$’a i-¢ % PERPRCAFEFERPSREIPHAGTE Fobireh OR%adFe in which

the-difEﬁ&&ﬂ?%ahhb%U%BESiHEHQUChHgﬁtLTE is input to the input
| portion Bl and "0"'is input'to_the-input portion B2, a
deflection amount corresponding to 50% of one dot'piteh can
- ;be obtained. When 0s are input to the input_portioﬁs Bl and
_1.32,.a deflection amoent corresponding to 75% of one dot
pitch can be obtained. |
Fig. 9 is a schematic circuit diagram'shOWing a fourth
'_exemple in which the difference inlbubble producihg time
'between the bisected heating resistors 13 can be set. Fig.
é also shows a modification of the circuit shown in Fig. 7.
_ in the circuit in Fig. 7,rsinCe the voltage of the
power supply VH is applied to the C-MOS/NAND getes Ll end L2, .
(high withstand'voltage)'PMOS transisters that are .usable
even at the voltage of the power'supply VH must be used as
the C-MOS/NAND gates Ll and L2, thus limiting the degree of
freedom in selection of traneistors in design. Accordingly,
~-as shown .in Fig. 9,,transistbrs Q2 and Q3 of a typelsimilar
to that of a tramsistor Q1 are provided and each transistor
can be driven at a low voltage. This caﬁ lower driving
voltages for gates L1 and L2 (AND gates,in'Fig. 9) . Three

- transistors Rd, the transistors Q1, 02, and 03, input




bet ween the bisected heating resistors 13 can be set. Fig. 9 also shows a
modi fi'cation of the circuit shown in Fig. 7. In the circuidoiibdizges /.
si.nce the voltage of the power supply VHis applied to the CMOS ﬁNAND gates
L1 and L2, (high withstand voltage) PMOS transistors that are usable even
at the voItage of the power supply VH nust be used as the C MOS/ NAND gat es
L1 and L2, thus limting the degree of freedomin selection of transistors
in design. Accordingly, as shown in Fig. 9, transistors @ and B of a
type simlar to that of a transistorysdJL are provided and each transi st or
can be driven at a low voltage. This can lower driving voltages for gates
Ll and L2 (AND gates in Fig. 9). Three transistors Rd, the transistors Qi,
Q, %? i nput_ 16 _Cct ober 2006 @49 ortions C, Bl, and B2, and the AND
gates LP &ﬁ&oﬂf Fun@tvoﬁndt§zooﬁPﬂo¢h?h NRngakes bl AedtL3eferatienin the
resistors -B. Also, although the resistors Rh-A and Rh-B in the

circuit nng}r&? &P& §@Puposh8§eh@&ﬁageP§§P§?§né§sth?nr?ﬁbst%¥$CU|t in

. Fig. 9, %Qg_a ﬁha ce of the resistor Rh-Ais ,set to bée smalleér than that
-of the ﬁh "condi tion, when the transistors @ and @B are not in

oper 1 o0 (2apkal el MLETS10 FULLELSS MO B 16, 4 Yes,reststors ).
fﬁgrent%iEEQW%ngn'gibhe7 5§§'§E%r%oRna@eaggugT E%Qfggaggggl Va“ﬂ$s Thus,
. circuit in Fig. 9, the resistance of the resistor_RhQA is
- set to be smaller than that of the Rh-B.
- In this condition, when the transistors Q2 and Q3 are
not iﬁ'operatioo (a state in wﬁidh no currents flow in the
,.three resistors Rd), and currents flow 1n the resistors Rh —-A
fand Rh-B, respect;vely, the currents flow1ng in the
reSLStors Rh-A and Rh-B have equal values. Thus, the
‘re51stor Rh—-A generates the amount of heat less ‘than that by
the resistor Rh-B because the resistor Rh-A has a resistance

less than that of the resistor Rh-B. 1In this case, setting

is established so that an ejected ink dr0plet can be

dellvered to a p031t10n which is away half of the maximum

movable amount of ink droplet from a reference p031tlon of
dellvery
Fig. 10 is an illustration of the values of ioputs Bl
and B2 and positioos to which ink_droplets are delivered.
‘As shown in Fig. 10, in this embodiment, the position to
which the ink droplet is delivered can be changed to four.
-_When.Os are input to the input portions ﬁl and B2, the ink

droplet can be delivered on the leftest in Fig. 10 ({(default).




. resistor Rh-A generates the anmount of heat |ess than that by the resistor
Rh- B Because the resistor Rh-A has a resistance l.ess thapy blgheroobhe
resistor Rh-B. In this case, setting is established so that an ejected ink
dropl et can be delivered to a position which is away half of the maxi mum
novabl e amount of ink droplet froma reference position of delivery. Fig.

10 i-s an illustration of the values of inputs Bl and B2 and positions to
Which-ink droplets-are-delivered. .As shown.in Fig. 10, in this
enbodi nent, the position to which t ink droplet is delivered can be

changed to four. Wen.0s are input to the input portions Bl and B2, the
ink droplet can be delivered on the leftest in Fig. 10 (default). 16

Oct ober 2006 50 - v%en "1" is input to the i-nput portion Bl and "0" ‘is

i nput to theWWﬁﬁu Ipodsi 4APBE, teuthenispattspokkooni Blt hedt Wo" iesistors Rd

~connected in series to the transistor @B (no current flows in the resistor
Rd connedtRBH it Wﬁ?t%%ﬁﬂﬁERQﬁthQQPZrA§U§Iﬁ@§@I@lsphéleurnenthEIDWDng in

the resistaor s smal l er_than that obtained when Os are input to the

i nput. ﬂﬁ?ﬁﬁ%ﬁﬂ?ﬁBf“gﬁd“ﬁ%?cq%ﬂmeFePer&P§otphtbﬁi§ré§§éstpﬁeQ§uKﬂ@nt f1 ow ng
in the res 1, SLQ! é?1 ﬁgpller ,than that flomnng |n" the resistor Rh-B
Next , mhen |Wﬁnhnt G KESERLAE 56 CogRestedngo: the tsapapatoro t he
i pggts D00 a2 GlEnt Ll 0 %'?;reﬂtt %‘iow&%%' L
is smaller than that obtalned when 0s are lnput to the input
.portlons Bl and BZ However, also in this case, the current
flow1ng in the resistor RheA is smaller than that flowing in
.the'resistor Rh-B.
Next,rwhen "0" is input to the input,portion Bl and “1"
is input to the input portion B2, a current flows in the
‘resistor Rd connected to the tran31stor 02 (no current flows
in the two resistors Rd connected 1n series to the
'tranSistor Q3) As a result the current flow1ng in the
resistor Rh-B is further smaller than that obtained when wn
is input to the input portlon Bl and "0" is 1nput to the
input portion BZ. In this case; tne current flowing in the
. resistor Rh-B is smaller than that flowing in the resistor .
Rh-A. |
. When 1s are input to the 1nput portlons Bl and B2,
currents flow in the three transistors Rd connected to the
.tran51stors Q2 and Q3. As a result, the current flowing in
the-resistor Rh—B.is further smaller_than that obtained when
"0" is input to the input portion Bl and "1" is input to the

input portion B2,




in the two resistors Rd connected in series to the transistor B). As a
result, the current flowing inthe resistor Rh-B is furtigan.sgmbbgs than
t hat obtained when "1" is input to the input portion Bl and "0" is input
- to the input portion B2. In this case, the current flowing in the
resistor Rh-B is smaller than that flowing in the resistor Rh-A: \Wen is
are input -to.the input portions Bl and B2, currents flowin the three

transistors- Rd connected to the transistors Q and @B. As a result, the
current flowng in the resistor Ri-Bqis further smaller than that obtained
when "0" is input to-the input portion Bl and "1" is input to the input
portion B2. 16 Cbtober 2006 51 By using the above technique, two
positions, namely, ight and left positions to which an ink droplet can be
del i ver ed ar%Ys‘é%thWﬁ’ edpree techhiaeer rieca pusitiions + @amgdiveh the ink
dropl et - be delivered. In response to the values of inputs to the input
portion§* Egtaﬁa BéefEnPOSéFBP?ﬁaE9 phérh| 8n bk FeORERL £330 thR position to
whi ch tg ivered. In the circuit showmn in Fig. 7, a

maxi munfeft 7%/8 fagﬁesethgg#tEﬁseﬁﬁthonBU%dC%¥¥?F?d%%%%?qu)%Ppmsltlon to
hreh, AR ALOBLE o SpEL UL B MALE Dy Lred oot Bt sl St g Hoverer
e{eCtedvgﬁﬁeQ gffiﬁﬁﬁﬁgntgnghg fﬁpgt Sortlons Bl and B2, an |
.,arbitrary'posifien can be set as the pesition to which. the
‘iﬁk droplet;is delivered.

In the circuit shown in Fig. 7, .a maximum of 75% of one
dot pitch can be ﬁoved with respect-ﬁo a position to which
an ink dreplet is delivered which is used as a reference.
HCweVer in this case as described above, an angle at which
‘the ink droplet 1s ejected has a deflectlon angle of 0.86
degrees with respect to the vertical llne

In the example in Fig. 9, the 1nputs to the 1nput
portlons B are represented by two bits, that is, "0" and “0”,
Wwo" and "1iv, "i* and "0V, and "1" and “1". " When the o
poSition to which the ink droplet can be-delifered is moved
based on the_2~hit value, one dot pitch must be divided into
three. 1In other words, four positions_are'formed as the
positioﬁ to which the ink droplet can be delivered.

In the circuit shown in Flg 9 (also as in the example
in. Flg 7, when the 1nputs to the input portions Bl and B2
are changed from 0s to 1s, the angle at the ink droplet is
ejected ohly needs to change by 0.86 degrees. Since a value

- corresponding to the difference in resistance at this time




degrees with respect to the vertical line. In the exanple in Fig. 9, the
inputs to the input .portions B are represented by two bifgyetddpbodes, 0"
and "0", "0" and-"1", "1" and "0", and "1" and "1". Wen the position to
which the ink droplet can be delivered is noved based on the 2-bit val ue,
one dot pitch nmust be divided into "three. In other words, four positions
are fornmed as the position to which the ink droplet can be delivered. In
the circuiit shown in'Fig. 9 (also as in the exanple in Fig. 7), when the
inputs to the input portions Bl and- B2 -are changed fromGOs to is, the
angle at the ink droplet is ejected only needs to change by 0.86 -degrees.
Since a value corresponding to the difference in resistance at this tine-

16 Cctoher g -.52 is.6.75% as described above, a resistor may be used
¥ i e 26 SREREAORS 6

in whic OVResPstafic8LBF RRAYBPS. Ufedi 2 ance of Rh-A
X 1.0675,Fi g. i JLlan . vie owi ng resistors Rh-A and Rh-B that
-satisfy§?ﬁé%a§§éer%% g P%ﬁgﬁppﬂbﬁﬁsfhe exanple in Fig. 11, the resistors

Rh- A and Rh-B have equal widths (10 m. The resistor Rh-A has a
| ongi tudi nal length (the vertical length in Fig. 11) of 2.0 gm and the

(D s connect on Ka K nanr Ly teReer g, KT, T3 bR () S 8 "
connected to the drain of the transistor QL in Fig. 9, and a portion (3)
1S
Fig. 11 is a plan view showing resistors Rh-A and Rh-B
* that satiéfy the above relaﬁionship; In the exampie in Fig.
rllf_thé resistors Rh-A and Rh-B have equal Widths (10.um).
The resistor Rh-A has a lbngitudinal length (the verfical
léhgth in Fig. 11) of 20 Mm, and the resistor Rh-B has a
longitudinal length of 21.4 pm.
In Fig. 11, a portion fl) is connected to thé_power
supply VH in.Fig. 9, a potﬁion (Z)iis connécted to the dréin
of the tramnsistor Q1 in Fig. 9, and a portion (3) is
connected to the drains of both transistors 02 and 03 in‘Fig.
9. These connections are not shown in Fig. 11.

In the example in Fig. 11, the area ratio between the

resistors Rh-A and Rh-B is
21.4/40 = approximately 1.0675

- Next, in this embodiment, the Case of correcting a
shift in the position to which the ink droplet is delivered
is described below.

.Fig. 12 is an illustration of a first modification in




connected to the drains of both transistors @ and @G in Fig. 9. These

connections are not. shown in Fig. 11. In the exanple in ﬁ%gaaé&wzb@f area
rati o between the resistors Rh-A and Rh-B is 21.4/40 = approxi nately

170675 Next, in this enbodiment, the case of correcting a shift in the
position to which the ink droplet is delivered is described below Fig. 12
is an illustration of a first nodification in 16 Cctober, 2006 53 which.
t hi s -enbodi nment is used; -and shows positions by the head chip 11 in which
ink droplets are delivered.. In Fig.. k2, the horizontal direction is.the
direction in which the nozzles 18 are arranged, and the vertical direction
is the direction in which the printing paper is fed. Also, the left side
shows a state obtained before changing the positions to which the ink
dropl et ¥94C8 F&isysregdiaRatt he uppght asfdehetisveosi siene kptlined after
changing the _positigns tqQ which the ink droplets are delivered. In Fig.
e bt

12, ac Pt fid pdsihiGhRs 1hE @RPEhStRearakdebivpred s abe edivered can
posi 1 o 2y 8] BOPH 2opGadnRLReEbERn PR BROOREFeTsi bl ihareeh sheet 1n
ne. postP7EATot A N8 BEERTART ch BAcK P ke B gt Bio TSt it dhan be |
noved b&i?@E%i%ﬁ%iﬁfwggghdgﬁepﬁ£fgting paper is féd. Also, the
' _1eft side shows a state obtainéd before chéngiﬁg the
positions fo which the ink dropiets are delivéred, and fhe
right sidé shows a‘state obtained after changing the
.positiOHS'to'which the ink‘dfoplets are delivefgd.'
,In-Fig. 12, a column of tﬁe positidns to which the ink
"dfoplets are delivered can'be.horizontélly moved to four
 poSitions ((1) to (4) in Fig. 12), The poSitién by-aefault
‘to which each ink:droplet is delivered is set in position
(3) among positions (1) to (4). Similaﬁiy to the above case,
'in one position, the position which each ink droplet is
delivefed cah be moved by only 25% éf one dot.pitbh.
| On the left side in Fig. 12, in all.the first to four'
columﬁs from the left, the ink droplets are delivered by the
-above-described main operation controlier. In‘this case,
the third column from the left of the positions to which the
ink droplets are delivered is off to the righf. Accordingly,
é white stripe is formed between the second column and the
third column and printing quality deteriofates.

In such a case, by leaving the first, second, and

fqurth'columns of the default positions unchanged, and only




On the left side in Fig. 12, in all the first to four colums fromthe -
I'eft, "the ink droplets are delivered by the above-descrijgag.mi:pogperation
‘cqntroller. Inthis case, the third colum fromthe left of the positions
to which-the ink droplets are delivered is off to the right. Accordingly,
ca white stripe is formed between the second colum and the third colum
and printing quality deteriorates. In such a case, by leaving the first,
second, and fourth col umsof the default positions unchanged, and only 16
Cct ober 2006 - 54 noving the third £olum to the left, the white stripe
bet ween the second columm and the third colum can be reduced. In Fig. 12,
by ‘moving only the third colum from position (3) to (2), that is, to the
- left by 25% of one dot _pitch, the third colum can be positioned near the
‘cent er “HEF%EbﬁhFhehéégoﬁdlddpuﬁﬁ &he LRELfothehwbbtanatribe right. side in
Fig. 12 _shows a state in which, by shifting the third colum from position
(3) to 835 %9?et SPGORE GRdUFS ﬁﬁ@e&hﬁyt25@@ ralumiscannber, the ink

droplets_ | %e tq glcolggn anmbe_ brggght céoselto the -center between
. the secon &nd*Phe “FourPh e8I iR N I¥hFRe chit! Adkeot wen vhree stri pe
. ggftﬁgg frotE%ﬁe(FngOZkg?foEHgé b5 7 dEPlgﬁ?lLﬁEFn?§e%§gg?E?€g?r%&gihg mai n
operat] ncepnt Ltglle' ehielOUBYBhn LOR pLbbdi EPLHER 1L LRE L&t formed
7 ~between the second column and the fourth column
- The rlght 51de in Flg 12 shows a state in which, by
| sh‘iftingrthe third column from position (3) to (2), the
third column‘is moved by 25%; _In this manner, the ink
7_ droplets in tne third COlumn can be.brouoht close to the
center between the second column and the fourth column.
Thls can: make the white stripe unclear
| On the rlght side ;n Fig. 12, the first, second, and
fourth columns from the leftrare formed by delivering ink
drop;efs from the main operation controlier.' However, the
third,column from‘the left is formed such that, by using fhe
sub-operation controller to eject ink droplets having flying
characteristics different from those of ink droplets by the
main operation controller, a direction in which the ink
droplets are delivered is changed whereby p031tlons to
VWthh the ink droplets are delivered are changed from the
positions ((3) in Fig. 12) by the main operation controller
to the more left side ((2) in fig. 12).

When dots are formed appearing as overlapping stripes

due. to a narrow interval between two columns of positions to




'sub operatlon controller to eject ink droplets having flying
characteristics different fromthose of ink droplets by t eration
-controller, a direction in which the ink droplets are dé@?&%@%ﬁQOQP
- changed, mhereby positions to which the ink droplets are delivered are
- .changed fromthe positions ((3) in Fig. 12) by the nmain operation _
~controller to the nore left side ((2) in Fig. 12). Wen dots are forned
. appearing as overlapping stripes due to a narrow interval between two
colums of positions to 16 COctober 2006 _55 which ink droplets are
.delivered, conversely to the above case, the colums of positions may be
noved so that the interval is w dened. Wen this technique is perforned,
in the printer, |tself or in the printer-head chip 11, for the ink cell 12
correspdﬁﬂf%b 55z Pge1deliyesedni rgnuaraciyr tocbheeabong a shift in
a p05|t|on to ich_ an ink droplet is delivered, for exanple, data on
inputs t65He %%b6¥”ﬁHWF18ﬁépOBitéﬁHSBQaNnb?hQOXBQVéoe%bﬁﬁIbhethe supply of

ener gy t%_%%% heatbﬁ% sistor 13 in each ink cell 12 may be controlled
~in. accordénce Wi th ored dat a. Also when the circuit shown |n Fig. 6

s enpl oyed, h le 18, b tting and storing data on
Idi ffgIr)en%:/e gés%/e%ﬁ%%h q?’%qj(ﬁr %’fl{‘ef e Thethe dli)‘fjg‘t tn. th"eejlfeatl ng
reS|5t06r1§ntQhQO?rlﬁ%g tﬂ%a&'ﬁﬁ éegglr§grf8£etggklnklf fElet on the ot her

heating resistor 13 to bol
correspondlng to each nozzle 18, by storlng data for

correctlng a shift in a position to which an ink droplet is
_dellvered for example data on inputs to the lnput portions
1Bl and‘Bz in the‘above example, the supply of energy to each
‘neetlng resistor 13 in each ink cell 12 may be controlled in
dccordance with the stored data.

‘Also when the c1rcu1t shown in Flg 6 1s employed for
each nozzle 18, by setting and storing data on a difference
between the time requlred for the 1nk droplet on ane heatlng
re31stor 13 to boil and the time required for the ink
ldroplet on the other heating resistor 13 to boil, the snpply
 of energy to each heating resistor 13 in each ink cell 12
may be controlled in accordance with the stored data.

In this manner, when some nozzles 18 in the prinner4
head chip 11 cause a shift in positions to which ink

| dropletsrare delivered, or some of the prinner—head chips 11
in thelline heed cause a shiff in positions to which ink
droplets are delivered, the shift in the positions can be
correoted.

Also, when two adjacent printer—head chips 1 in the




-of energy to each heating resistor 13 in each ink cell 12 may be
~controlled in accordance with the stored data. In this magR§sieLrbER SOMe ,
nozzles 18 in the printer- head chip 11 cause a shift. in positions to which
ink droplets are delivered, or sone of the printer-head chips 11 in the
line head cause a shift in positiOns to which ink droplets are delivered,
the shift in the positions can be <corrected. Al so, when two adjacent
~printer-head chips 1 in the 16 Cctober 2006 56 |ine head, as shown in
~Figs. 19A and 19B, have therebetween s@ shift in positions to which ink
droplets are delivered, the shift in the positions can be corrected. Figs.
~ 19A and - 19B are used for description. In thls .case, regarding the N-th
printer- head}Phl 1, a . directign in i nk dro |l ets are delivered from
al |t he g5z "§8% g dfaFhola &ﬂaﬁé@ﬁ t&%hénfiu éﬁ? b’g}a‘éep%%@%?ﬁm%@ anount ,
and. regar the ring hea 1, adirection in which i nk
‘droplet%’gh@%?hll %%??Pe ©18 éFB &8& é ehﬁyar%e ehargEsdt o the left
by a pr (=Y ed.a n f nltely a direc n i-n whichink droplets
b %hr'{'f% qn [E% OEéPEOBS SFVBPeORRSC {3%8 i

from sone of the nozzle are de changed. Next, a case in
ol ow "l o't hetgdialibald 1 ER s Q%he&é&?egﬁér“#% §q”b~?ﬂ'ef*e”%yﬁseiei§%?ed
each prb@%%r‘Q%ﬁgrgﬂhB khe ﬁLEhfb§§HtQ§LHé§8aggip 1, a direction in
: whl?h ink droplets are dellvergd from all ‘the nozzles 18 may
. Be_changed to the righﬁ by a predetermined ambunt, and
'_regarding the (N+1)-th printer—héad chipll,‘a'diiéction in
which ink drdQlets from ail'the'nozzies'IB'are delivéred may
be changed.to'the left by é predetérmined'amouﬁt. | |
Definitely, a direction‘in which-ink dfoplets from some of
the nozzleS.18_ére delivered'may_be cﬁanged.
Next, a case in which printing Quality‘is increésed by
‘using this embodiment is described below,
In the case of the line head, the.positions of the
nozzles 18 of each printer-heéd chip 11 are fixed befofehand.
Thus, positibns to which ink droplets are delivered are
dgtérmined befbrehand.l For example, for a resolution of 600
dpi, the interval between the nozzles 18 is 42 .3 micrometers.
Conversely} in the case of the serial head, by moving
the head a piural_number of times in one line in ofder to
perform printing, the resolution cén be relatively easily
changed.
For example, in the case of prov1d1ng a serial head of

600 dpi (the interval between the nozzles 18 is 42.3




Thus, positions to which ink droplets are delivered are determ ned :
bef orehand. For exanple, for a resolution of 600 dpi, thg dabssvads bet ween
the nozzles 18 is 42.3 microneters. Conversely, in the case of the serial '
‘héad, by noving the head a plural nunber of tines in one line in order to
performprinting, the resolution can be relatively easily changed. For

-éxanple,. in the case of providing a serial head of 600 dpi (the interval
between the nozzles 18 is 42.3 16 Cctober 2006 57 microneters), by .
printing a l'ine and subsequently re- gprinting an identical line, and

controlling the dots of the re-printed line to be disposed in the"
internedi ate positions of the dots of the first printed line, an inmage
having a, resolution of 1200 dpi can _be printed. The above techni que cannot
be used TIHESTHRE hEXdPrBEEANge i 16 ABE #BLEEAVANERE Wedth direction of
(e P RIS PRRR! scovver BYaPBLY ng L, entod 1eal, he resolut o
5o R 8ot SRS, IR EACHL 80" Ml AL Sombot et 1
ko SR B8 LB BB L 8L Bl e ate
resolution of 1200 dpi can be printed.‘ '
The above technique cannot be used in the line head
becausé it is not moved in the width direction of the -
rprinting paper. | |
Howevér, by applying this_embodimeht,-the resolﬁtionr
-can Substantially be increased,'thus_increasing printiﬁg
. quality. N
Fig..13 is an illﬁstration-of a second modification in i
Which‘this embodiment is used. The second.modification is‘
aﬁ example'of a dot arrangement based on dot interiéaving in
which the dot pitch in éach line is set to be constént, and
.in the next line its dots are arranged in the intermediéte
positions of the first iine. In Fig. 13, each pésition to
which an ink droplet is delivered can bé changed to four
?oints (1) to (4}, and point (4) is set by defauit.
| In Fig. 13, the first N liné, ink droplets-are
~delivered to the default position (4) . -
In the next N+1 line, by changing, from positions (4)
to (2),-all positions to which ink droplets are delivered

are changed, the ink droplets are delivered to positions

moved to the left by 50% of one dot pitch. In the N+2 line,




by 50%

~positions of the first line. In Fig. 13, each position to which an ink
droplet is delivered can be changed to four points (1) tg dc@%bergmg poi-nt
.(4) is set by default. In Fig. 13, the first Nline, ink droplets are
- delivered to the default position (4). In the next N+l line, by changing,.
frompositions (4) to (2), all positions to which ink droplets are-
‘delivered are changed, the ink droplets are delivered to positions . noved
to the left by 50% of one dot pitch. In the N+2 line, 16 October 2006 58
.ink droplets are delivered to positieps.dentical to those for the N line.
In other words, in N, N#2, N+4,... lines (even-nunbered |lines), ink
droplets are ejected by the main operation controller and are delivered to
(4). In i .. Lines (odd-nunbered lines), ink droplets are
ejectedln§n3r88 F@@t@debgeﬁﬁee§ﬁﬁ BBePSFFBhOEEn%@%ﬁth@abﬂHDdﬂeﬁﬁdel|vered
| i nes (even nunber ed

t t 2) n_this_mann
' Ilongg)SIfIO t%ﬁ Ndh&BFetsIBrBtﬁgFlngga bé§e8f0ﬂ+%4)N+%nd intings), N+3,

posi 1 o bR nbARTRERES, | 98R) 0B Rl B Bie S 5 '%Sé??qﬁﬁie?o‘)”
R 50?@%??E”%é??%?%eﬁgi%ﬁ%gaé CibethE primetiy, s,

subst anfyiyal, reSQEHBEOQoﬁéanﬁbePgdeffﬁgs) “§££39réﬁlé%§”é¥é ejed¥ the

l'i nes, p05|t|ons to whic
and deflected by the sub operatlon controller and are

dellvered to p051t10n {(2).

In this manner, in N, N+2, N+4, ... lines (evenédumbered
lines), the ink dreplets are delivered besed on (4), and in
N+1, N+3, N+5;... lines (odd—numbered,lines), ink droplefs

" are delivered based on pesitien (2). |

Thus, in two adjacent 1ines. two groups of positiohs to
which ink droplets are delivered are alternately shlfted
from each other by 50% of one dot pltch By performing this
type of printing, a substantial resolution can be inceeased;

Instead of‘moving, in all the lines, positions to ﬁhich

ink dreplets are delivered, the positions may be moved in
each set of several lines. Also, the amount of movement
from a default dot position is not partiCularlf limited.

When the above control is performed for each 1line, by
storlng data on differences in supplylng energy to each
ﬂeatlng resistor 13, the supply of energy to the heating
resistor 13 may be controlled in_accordance with the stored
data.

- Fig. 14 is an illustration of a third modification in




ink droplets are delivered, the positions nmay be noved in each set of
“several lines. Also, the anmpunt. of nmovenment from a defaulgodgterposétion is
npt particularly Iimted. Wen the above control is performed, for each
line, by storing data on differences in supplying energy to each heat i ng
resistor 13, the supply of energy to the heating resistor 13 may be
controlled in accordance with the stored data. Fig. 14 is an illustration
of a third nodification in.16 Cctober 2006 59 which this enbodinment is
used and in which a technique sinmdayp to dithering is used. . Dithering
~means that, in order to weaken unnatural ness generated when the spati al
resol ution of pixels in a sanpled image is insufficient, when the original
erforned, with slight noise and

d t t
_LFS%? }Eggggﬂ%?iguﬁﬁﬁ sUpé P%%ggﬁé |ﬁn§ngpnﬁﬁic§ YnEFChRiBi®hand. What is

shown by sH:9.,,14.d omdijthering in a narrow sense, but has .an
‘ef f ect sﬁnﬁlgf ?8 gﬁ%ﬁe§l£ Q% h% ? . 14, , default p03|t|ons to which ink

d I ' dth d
rop T sat eDl‘E'ﬁJEfl/ﬁ(_fjerﬁ]eﬁg 1?[%&1{_ n.LI( 43rd4]p 111-:—{:; q#ea%(fn 61% rﬁi qe\.%é Legt ar eOt

size is sufficiently sma he case I'n

out put ‘B¥nerapeaudaEaNdam Bgae&wnr@%fﬁﬂrﬁﬁ BEpALS 200G, ¢ nlkp’lp“cﬁ]
signals to the input portions Bl and N appropriate ange a
.pOSItIOmmhgeW@BChnaﬁfEﬂklgﬁQP|ﬁﬁehsthe orlglnal 1mage is quantized,
the quantization is performed,_w1th slight noise and high-
'frequency'signal superimposedfin an input signal beforehand.
What is shown by Fig. 14 differs from dithering in a
narrow senee, but has an effect similar to ditheiing., In
Fig. 14, default positions to which'lnk droplets are
"delivered are set in (4). Iﬁ Fié. l4, it is assumed that.
dot siée is sufficientlﬁ small. ' | |
In the case in Fig. 14, binary- bif values are output by
a pseudorandom function generator and are added to input
81gnals to the input portlons Bl and B2 ThlS can
-approprlately change a position to which an ink droplet is
dellvered
.For example; in the N line, the first and fourth ink
droplets frem the left are delivered to defaﬁlt‘posltion (4)
by the main operation controller, and each of the second aﬁd
third ink droplets from the left is dellvered to position
(3) which is moved to the left by 25% of one dot from the .
.default position.
The above technigue can also increase prinﬁing quality.

Fig. 15 consists of illustrations of a fourth




delivered. .For exanple, inthe Nline, the first and fourth ink droplets
fromthe left are delivered to default position (4) by tlgeoashd 20p€r ati on
controller, and each of the second and third ink droplets fromthe left is
delivered to position (3) which is noved to the left by 25% of one dot -
fromthe. 'default position. The above technique can al so increase printing
quality. Fig. 15 consists of illustrations of a fourth 16 Cctober 2006 . -
60 -nodification in which this enbodinent is used and shows a dot
~averaging process. In Fig. 15, the wuppger-illustration shows a state in

whi ch ink droplets are ejected wi.thout being deflected. The 1ink droplets
are delivered by the main operation controller. In the upper illustration
in Fig. 15,, t.he fourth and _eighth colums of dots (whose insides are
i ndi cat 8PPy K& A FPACY) Hhigi eaPedifnsntt he USES aPe &RBIFFeR than the

ot her crhng§I%f.dots&%yhose insides are indicated by hatched [lines). The
si.xth col'um ot 8%P§'P Sgéﬁrn3|des_are bl ank) |nd|cate t hat the dots are
o STl At nest UL oA FLBLLP SPLATS By U0 Sy LIS ose,
R s T Lt
ink droplets are de;iveréd‘by the main operation contrdller.
In the upper illustfation in-Fig.,iS, the fourthlandr
-eighth columns of dots (whose insides‘are indicated by $éts
of péints) indicate that the dots are smailer than the other
. columns’ of dots_(whose insidés afe indicatéd by hatch@d‘ .
lings). The sixth column of dots (whose insides are blank)
indicate that the dots are much smallef-than the fourth and
.eighth éolumns of dots. |
| In this case, ﬁhen a dot averaging procéss is not
pgrformed, in the fourth, sixfh,'and eightﬁ columns, small
dots are consedutiyely formed in a difection (thé‘vertical
_direction in Fig. 15) in which the priﬁting paper is fed, S0
'that'density_nonuniformity (ﬁertical stfipé) éppears.
Accordingly, in thisAcase,rthe dot averaging process is
performed by using the sub operation controller. |
Iq the lower illustration in-Fig. 15, from, for example,
the nézzle 18 corresponding to the sixth cdluﬁn {the nozzle.
18 positioned above the sixtﬁ column) , Qﬁly the main
operation controller is used to deliver ink droplets in the

sixth column, as in the upper illustration in Fig. 15.

However, in the second column, by using the sub operation




-that density nonuniformty (vertical stripe) appears. Accordingly, in this.
case, the dot averaging process is perfornmed. by using the Gubbeppeomti on
cantroller. In the lower illustration in Fig. 15 from for exanple, the
nozzl e 18 correspondi hg to the sixth colum (the nozzle 18 positioned
above the sixth colum), only the main operation controller is used to
deliiver ink droplets in the sixth colum, as in-the upper illustration in
Fig. 15. However, in the second col um, by usi ng the sub operation 16
"-Cctober 2006 61 controller i nk dﬁoﬁhebs are deflected to .the right and
~are  delivered to positions corresponding to the dot positions in the
seventh colum. In the third colum, by using the sub operation

cont ol |85 eridy i OpL! 3,25 def Legt Sehchls L8l bnoand fre de) Lyered 1o

" positions correspondi ng 0 dot =~ positirons in uﬁﬁ By usi ng

this teitged & @Q)%%Jﬁo%% %BEE:@%QBHQ ttl8 tpgedakxgﬁsffe]w

controlled to deliver ink droplets n e SiXx

in anot hefe eRIvERLH tdaﬂumfnl ft BnCebUMpLoLqt BSlﬁﬁMe“B? EQ%H%"‘FHQ LS

exanple), and is controlled so as not to delivér etsIn
~ consecutdpsgations don 3 1ee! URRK Jhb§1é£§Oaﬁephb§§e&eeanﬁod£9@'féft ej ect ed
- fromthe nozzles 18 correspondlng to the fourth and eighth colums. In the
“above aﬁm@ngamembldWed@ﬁstolpbsdtﬂphgtaoeréﬁpsﬂdlﬁﬁoﬂbtBﬁen@6€|eS 18 - '
correspondlng to the fourth, sixth, and
positions in the fifth column.

ut al so

By using this technique( the nozzle 18 correSponding to
the sixth célumn is controlled to'deliver ink droplets not
‘only.in the sixth column but also ip anorher'columﬁ:(the
fifth column or the seventh column in this exampie), and is
controlled so as not td deliver ink.drOplets iﬁ coﬂSecﬁtive

rows in one'column. ThlS also applies to ink droplets

_ejected from the nozzles 18 correspondlng to the fourth and
elghth columns
In the above arrangement of dots, ink‘droplets'ejected

from the nozzles 18 corresponding to the fourth, sixth, and

eighth columns-are prevented from béing-delivered to
.qonsecutive rowsrin oné column. This can prevent density.
- nonuniformity from looking clearly and can increase picture
quality. |
Fig, 16 illustrates a fifth modification in which this
embodimenr is used, and the formatioh of high resolutioﬁ.
In Fig. 16, it is assumed that the prihter—head”chiplll has
é resolution of 600 dpi (the interval between the nozzles 18

is 42.3 micrometers).




ei ghth colums are prevented from being delivered to consecutive rows in
‘one colum. This can prevent density. nonuniformty fromdoakbdaaoosearly
and can. increase picture quality. Fig. 16 illustrates a fifth nodification
in which this enbodinent is used, and the formation of high resolution.

‘In Fig.. 16, it is assuned that the printer-head chip.11 has —a resolution
-of 600 dpi (the interval between the nozzles 18 is 42.3 nmicrometers). 16
Cct ober 2006 62 In Fig. 16, the case (1) shows that dots are forned by
delivering ink droplets fromthe natreDperation controller. The dot pitch
~ obt ai ned when using only the main operation .controller is equal to the

i nterval between the nozzles 18 in the prlnter-head chlp 11, that is, 42.3

“m crometers N Il tlae e e 2 4 w t hat usi ng
the sub opergglgﬁﬁﬁo%?roﬁ %FC%%éI ggrﬁgﬁﬁge %e§/%%té Q{ éhﬁ%?éiﬁ%ed by the
mai n OpQﬂéﬂlﬁerﬂﬂﬁnﬂﬂﬂ|d¥bpl%ﬁ% fQEbnth@gmagﬁo gbkg@i A co %go d. .For :

exanple, in the case (2), 'ink droplets are rverad b ?ﬁ operation

cont rol ITere sicd Ardan b%thh%edC%ﬁﬁn(%gan%ngn9¥ %ﬁb“ﬂalﬂe %gpa Pgﬁation
controller to form new dots in dot fornmed e nmain eérafion

cont r ol lcemtrtld exddts dqmeutfol%hgougkggvahnbg@hgeﬁagge goggiggdl§|nllar to
that shown in Fig. 13 is used. The feeding pitch of printing paper is set
to be hahfthhapnlmteheheaeechip 11, ‘that is, 42.3 micrometers.
Unlike the case (1), the cases (2) to (4) ShOW thet by
u31ng the sub operation controller to 1nterpolate new dots
in dots formed by the main operatlon controller the
printing resolution is'increased
For example 1n the case (2) 1nk droplets are
dellvered by the main’ operatlon controller similarly to. the
case (1), and by uSLng the ‘sub operatlon controller to form
new dots in dot formed by the main operatlon controller, the
dot denelty 1s-doubled. In this case, a method similar to
‘that shown in Fig. 13 ie used. The feeding pitch,of
ﬁrinting paper is set to be half that in the case (1}.
The portion (3) shOWs a state in which the dot den31ty
‘isg quadrupled To quadruple the dot density, at first, when
the main operatlon controller is used to deliver ink
 droplets, the ink droplets are controlled to be delivered to
the feeding direction of printing paper at a density double
- that used in the case (1) (i.e., the feeding pitch of
printing paper is set to be half that used in the case (1)).
In addition, by using the sub operation controller to

deflect ink droplets, the ink droplets may be delivered at




The portion (3) shows a state in which the dot density is quadrupled. To
‘quadrupl e the dot- density, at first, when the main oper atg@sokRnbo®! | er is
used to deliver ink droplets, the ink droplets are controlled to be |
~delivered to the feeding direction of printing paper at a density double.
that used in the case (1) (i.e., the feeding pitch of printing paper is
set to be half that used in the case (1)). |In addition, by using the sub
operation controller to deflect ink droplets, the ink droplets may be
~delivered at 16 October 2006 63 t-heg3zensity double that used in the case
(2). The portion (4) shows a state in which the dot density is octupled.
By using the nmain operation controller, the dots are fornmed in the feeding

d|rectl%%eohehgﬁtﬁghg5h?gaFga eggg&fépﬁigggﬁgﬁﬁorgLe that used in the case

(1)..TFhi's ™ poin nmai n operation

troll djt] b) t
ggzt;gl | 2; '@%}L‘g‘g I nk}%)roplPe gg éé.l’ ejg)‘?t‘:lt I%%t@biq%hdahees‘f%o rsg"dzl ?Eat
three new %etug@édof H01 8280 PRCPASLE gSQanéﬁegg?ér?%ggég B§0rned by the

mai n operation contro ree co t he sub

"operatlaatgoakéotbgﬁedwthEhérEeeHQﬁ?ta9989t98£“@§“tﬁ¥0 gg%HgﬁgtOf dots

formed by the nain operation contro are obtai ned. o fromthe

nozzl e ﬁ&peoraeSQOEShﬁgtyOd&@SIéetﬁaﬁobgaﬁ 9$ diod schel wepn,  tyyp; col ums of.
dots formed by the main operation control

901nt is similar to dot formatlon by the-maln operation
controller ih the cese {1).

In additioo, by using the sub operation cohtroller,
ejected ink droplets are defleCted and‘delivered S0 that
three new colﬁmns of dots.can be positioned—between the dots
formed by the main operation controller. The three columns

-‘of*dots formed by the sub operetlon controller, lwhlch are
p081tloned between two columns of dots formed by the main
operation controller, are obtained such that, from the
nozzle 18 corresponding to the left column of dots between
two.columns of dots formed by the main operation controller,
ink droplets are ejected and deflected in two different

trlght directions to form two columns among the three columns,
and from the nozzie 18 correspondlng to the right column of

-‘dots between. the two columns of dots formed by the main
operation controller; ink‘droplets are ejected and deflected
to the left to form the other one column of dots among the
three columns of dots.

As described above, when the printer-head chip 11 has a

physical resolution of 600 dpi, printing at 600 dpi can be




ink droplets . are ejected and deflected in two different right directions
to formtwo col uims anong the three colums, and from t he g@azk 200683
corresponding to the right colum of dots between the two colums of dots
formed by the main operation controller, ink droplets are ejected and
deflected to the left to formthe other one colum of dots anong the _
three colums of dots. As described above, when the printer-head chip 11
has a physical resolution of 600 dpi, printihg at 600 dpi can be 16

Cct ober 2006 64 perforned only by tée +min operation controller, as in
the case (1).. Also, the use of the sub operation controller enables
printing at the double density (1200 dpi) as in the case (2), printing at

t he four LRI i), :as | the case (3 and printipng at the
éightfo#%ggg%sityﬁ%%ﬁé%ﬁpggg$négﬁ ﬁb%ﬁgtéggeCfff&oéﬂgrangeantﬂgase in
resol utigyxd sgparti rlay - effectd i LR which, dot.dianeter is
~smal |l due to ”Phe ﬁﬁ#ﬁ?vg?“%§¥ﬁg§ﬁ'¥ﬁg %ggiﬁgg%fggoﬁiSgnffoé}Fﬁstrates a
Si xth mgdiddieat i ol nahigh och 3t d -an [ a
-mobbled.sfgte. FﬁﬂFigfﬁQ7, exgkgfgggg)g§%§%§yhg€§?§rgg??o%@oﬁﬁypﬁé t he
Mai N Operaaid OMR)GORHioifG aith tMai ¢Bul-eu aCealkyans Of 2dahSyps e sarfanged in

~ parallel with the feeding direction of printi.ng “paper at intervals of the
" nozzl es tI& cbmeFH@),1&ndepaﬁﬂk&n@2htshﬂ@se&BﬁEf@QHUHBﬁsQiyd@§§O@re
' ‘dpi) as in the case (4). | ' | '
The abové increasé in #esolution is particulérly
gffecti?e in a case in which dot diameter is small due to
-tthe interval between two nbzzles 18.: ‘ |
. Fig?‘17‘illpstra£es a sixtﬁ'modification in Which this
embOdiment'is used and which has‘é.wobbledrstate.

In Fig. ;7,‘exampie'(1) shows dpt fofmétioﬁ'only by ﬁhe
méin operation controller, in whiéh four columns of dots are
arranged in parallel with the feedihg direction of printing |

 paper at intervals of the nozzles 18. |

In Fig. 17, éxample {(2) shows that columns of dotsrare
obiiQuely formed by the sub'dpefation controller. For
example, in the first row, similarly torthe example (1),

'dots are formed by fhe‘main operation controilerf Ih.fhe
..fSQCQHd oW, by controlling the nozzles 18 to aeject an&
dgflect ink'droplets.to the right, dots are formed at the
lower right portions to the first column of dots. In the
third fow, by increasing the amount of deflection from the
nozzles 18 than that used in the second row, doté ére formed

~ at the lower right portions to the lower right portions to




obliquely formed by the sub operation controller. For exanple, in the
firsterow, simlarly to the exanple (1), dots are formedesyctétee20md n.

- operation controller. In the second row, by controlling the nozzles 18 to
eject and deflect ink droplets to the right, dots are forned at. the |ower
right portions to the first colum of dots. In the third row, by

i ncreasi ng the anount of deflection fromthe nozzles 18 than that used in
the 'second row, dots are forned at the |lower right portions to the | ower
right portions to-16 October 2006 -6%s5 the second row of dots. In this
manner, by gradually increasing the anmount of deflection as the row nunber
i ncreases, oblique colunns of dots can be fornmed as shown in the exanple

(2 Thi,s, _d t t ni formt d stri f | ooki
i bar R o e HSEE T SR B P BB hmEY oFTUBta Lo e obl | quel y
formed, ; the 2). Lo th the first
rgaﬁES|n?Iarl h§ Eﬁ ggaﬁé?ngfl?égl?ﬁégﬂﬁlﬁs ﬁﬁ?g??% %%#ﬁ#glles |;rzsed
to f t t to t | 2
by %ml?%?ﬂ%?ﬁlsgt 2811886000} bR LOYE ot @ Ran ST EBLRG' 85 | Db € (2

- right iRnBi gxakpaedqhs arentor ged E&rﬁgﬁlbﬂmﬁﬁeéégPé &ﬁiﬂ@ﬁ%%t%the upper

colum of dots. Next, in the fifth to seven €] ec

~ deflectang Bnklﬁé@ptebﬁ 1Bokigg &iLgetion opposite to that in the second to
fourth rows, that is, tothe right-in Fig. 17, dots are fornmed at the

In Fig. 17, example (3) shows that‘columnsAof dots are
obligquely formed, siﬁilarly té the éxample (2). 1In the‘
example (3), in the first row, similarly td the_example (1),
the,main'opératipn controller is used to form:dots In the
‘secbnd to fourth rows, s1m11arly to the example (2), by
controlllng the nozzles 18 to eject and deflect ink droplets
;p the‘rlght in Fig. 17, dots are formed at the lower right
portions to the ﬁpper column of dots. Next, in the fifth to
;eventh rows, by ejecting and deflecting ink droplets in the
direction opposite to that in the second to foﬁrth rows,
that is; to the right in Fig. 17, dots are formed at'thé
ldﬁer‘left portions to the upper column of dots. Dot
‘arrangement in the eighth and subsequent columns is similar
to that in the second and subsequent columns. As described
‘above,.by forming the columns of dots in a triangulér form,
stripeé and nonuniformity can.be preventéd from looking
clearly. |

Up to which column of dots should obiiquely be formed
in a single direction, and'from which-column thé dots should

obliquely be formed in the opposite direction are. arbitrary,




| ower I eft portions to the upper columm of dots.. Dot arrangenent in the
ei ghth and subsequent columms is.simlar to that in the 15e0qstér 200k
.,subsequent colums. As-described above, by formng the colums of dots in
a triangular form stripes and nonuniformty can be prevented from | ooking
clearly. Up to which colum of dots should obllquely be formed in-a single
direction, and from which colum the dots should obliquely be formed - in
the opposite direction are arbitrary, -16 October 2006 66 and nay be
determ ned in accordance with a possi®f e- naxi mum anount of ink-droplet
defl ection, etc. Printing nmethods such as the examples (2) and (3) in Fig.
16 are realized in a serial printer by reciprocally noving its head a
great nuhemaf Hd Mbediaed Sn a%%% WEhE'n91t§DQV§5§§£% ol Ra@ilifie printer

whose head does not nove, it has been 1 npossi 0 per orn Such" wobbl i ng.

Fbmever@mdtn&h©fpﬁ%&&@&o@ﬂé@nﬁegﬂeckﬁ%nprb@E'”9 methods are realized by
using the sub operation controller. One enbodi nent of the present invention

has been desetinbedg fﬁBEh@ﬁ§S§ﬁ&h|@§eﬂﬁé0@xé®I@ lszatzﬁ‘ﬂ {H e
above-descri bed enbodi nent, but :can be variously nodified as follows: (1)

In the éb@meldbsuruhedl&mbdduﬁeatsebiath@ghﬂgrcyyrggé rb@abipect ed
heating resistors 13, the tines (bubble producing tinme) reqU|red for ink
drop|et§m@ﬁnghgtﬁeapadga great number of ‘times, that is,
overwr;t;ng. Conversely, in a line printer whoselhead does
not move, it has been iﬁposéible to perform such nebbling,
VHonever, in ﬁhe'present invention, the printing'methods are
realized by using the sub operation contreller
One embodiment of the present invention has been
'descrlbed The present invention is not llmlted to the
'above descrlbed embodlment but can be varlously modlfled as
follows: |
(1) In the above-described embodiment, by changing currents

to bisected heating resistors 13, the times {bubble

produ01ng time) required for ink droplets on the heating

resistors 13 to boil. can differ from each other In

addltlon, this can be combined with a technigue in which the

times in which currents are supplied to the bisected heating
‘resistors 13 are controlled to differ.

_(2) In the‘abovewdeecribed embodiment, a caee in which two

_ heating reeistors 13 are arranged in narallel in one ink
cell 12 hae been described. The reason of-bisectien is that
the durability of the bisected heating resistors 13 is

'sufficiently proven and the circuit configuration can be




resistors 13 to boil- can differ fromeach-other. In addition, this can be
conbined with a technique in which the tinmes in which cuerGudisr 2065 ,
supplied to the bisected heating resistors 13 are controlled to differ.
(2) I'n the above-described enbodi nent, a case in which two heating
resistors 13 are arranged in parallel in one ink cell 12 has been
described. The reason of bisection is that the durability of the bisected
heating resistors 13 is sufficiently proven and the circuit configuration
can be 16 Cctober 2006 67 { sinpliefiZied. However, the arrangenent of the
heating.resistors 13 is not linited to the above case, but an arrangenment
in which at | east three heating reS|stor s 13 are arranged in parallel in

one 'nks(iﬁxbhl%%eﬁay ﬁSwa?@Q ﬁé 59 ngeoge,_sk%l eadtq{?()di ment, the
t he N

printer-head chip 11 and I ne or use int ter are

exenplI&b@dstHeseysrlstHStpi§§§Eéd'Eaeeﬁéoﬁbéébegsé"B&ﬁ;égtc’th?-

printer, but can be applied to a device for ejecting cont ai ned

'SOIutlOBrE@hgdﬁbﬁEtkﬂgwﬁlghoaﬁglééstsﬁﬂPe@ heéanqfkééﬁ%ﬁﬁ%%“%:ﬂ%ﬁ&J'bed

enbodi ment, the heating resistors 13 are exenpli However, heati ng

el ement arcangedetinoparallsubshasee ohkeseiharp %J}E%ét@ed or other: types of
energy generators and bubbl e producers nay be used. (5) 1n the

above- ddstri bedtkabadoventes thibbi seabediheast | Nthe (ASirfi-hebdl are
exenplified. However, these plural heating
Chlp 11 and the llne head for use in the prlnter are
exemplified. However, the present invention is not limited
: to”thelprinter, but oaﬁ be-applied.tola device for ejectiﬁg
'.a DNA-oontalned solutiOh for deteoting a biological sample.
(4) In the above—described embodimeﬁt, the heating resistors
l3 are exemplified.. However,_heating_elements composed of_a
substance other than‘a _resistorr or other types of energy.
generators'ano bubble'producers'may be used. | |
{5) In the above—described embodimeﬁt; the.bisected ﬁeating

resistors 13 are exemplified However, these plural heatlng

'Are51stors 13 do not always need to be physically separated

In other words -even in the case of a heatlng re31stor
13 composed of a 51ngle base if it is one in which the
dlstrlbutlop of energy 1nra bubble producing region (Surface
'fregion) can'be-Set to have a difference, for example, one in
which the entire bubble produciog region does not uhiformly
generate heat and in which a portion of the region.and

another portion can be set to have a difference in

generating heat, it does not always need to be separated.

A main operatlon controller which ejects an ink droplet




~resistors 13 do not alﬁays-need to be physically sepérated. I n ot her words,
even in the case of a heating resistor 13 conposed of ‘alsiOwterbame, if it
is-one in which the distribution of energy in a bubble producing region
(surface -region) can be set to have a difference, for example, one in
whi ch the entire bubble producing region does not uniformy generate heat
and in which a portion of the region and another portion can be set to
have a difference in generating heat, it does not always need to be
separated. A main operation control+eggwhich ejects an ink droplet 16
Oct ober 2006 68 fromthe nozzle 18 by supplying uniformenergy to the
bubbl. e producing region, and a sub operation controller in which, by
setting grsh L enes 1 Y., di Jbutiaon in the bubbl e _producing region
when it is supplied mjthqggégfﬁﬂéyyan k“n&%SﬁﬂbFnﬁggﬁn %2 theyPHEbLe
charact estsdd il IfRfiept, TR f ink _droplet:e.ected by the main
operation contﬁg{léfg i S ej ected bast gréﬁgfhe?OgFF_%ﬁgﬁcénfWgﬁF he nozzl e
18, in Iof hert tiords dMHErGRR 9l Snikhey i 8l ggted fromthe
16l enlcie) Bl odL9BLE of ighgﬁe_%@ﬁ

nozzle 18 to be delivered to a position di-frerent. from fon of

“the i nk rrashicdingdeldgdenedniy tike 1RRisRpeReLat | |l e be
“provided. (6):For neans of bugblé pfoggctignkggﬂegﬁggéghggﬁegﬁgtors‘13 or

the | kelnard afs ddviiegprodigd ngubbbes citBri Bei bnki FReLBRL FREmCELLs 12 by
supplying.thermal energy. The nmeans of bubble production is not limted to
.thislte@ﬁhﬁ@@einkodroplet ejected by the main operation controller
ié‘ejected based on the. difference from thé nozzle 18, in
other Words, which contrblsrthelink droplet éjected'from the
‘nozzie‘18 to be deiiveréd,to é'position different from thé
 position of tﬁe ink droplet delivered by the main opefation
',COHtrolle;Vmay be pr6§idea.'
- (6) For mean; of bubble prodqction}lthe ﬁeéting resistors 13
qr the like_are used to produce bubbleé in‘the ink in the
ink cells 12 by supplying thefmal energy. -The means of
.'bubble-production is not limited tdlthis_technique. For
example, the means of bubble production may be such an
egergy supplying method that the ink (liquid) in the ink

- Ccells 12 generates heat by itself.




exanpl'e, the neans of bubbl e producti on may be'sdéﬁuéﬁ'/gHépgy suppl yi ng
met hod that the ink (liquid) in the ink cells 12 generatigodissd 2006 i t sel f.
n'o 16 October 2006 69 WHAT IS CLAIMED IS: 1. A liquid ejecting device
conmprising: a liquid cell for containing liquid; a plurality of bubble
producing neans for producing bubbles inthe liquid in said liquid. cel
in response to supply of energy; and a nozzle for ejecting the liquid in
said liquid cell -by using the bubbles produced by.the bubble producing
means, Wwherein: said plurality of b | e produci ng neans are 'di sposed in
said liquid cell; and all the bubble producing neans in said liquid cel
are supplied with energy, and by setting a difference between a manner of
suppl ying. energy to at | east one of said plurality of bubble producing
_means al ﬂﬁﬁﬁ@ﬂ“@?ﬂkdﬁblylng energy to another one of said plurality of
bubbl e produ0|ng means, a flying characteristic of the liquid ejected from
sai d »nozzle is. controlled based on.the difference. 2. Aliquid ejecting
~ devi ce conpr%5|n UId ceII for containing, liquid; aplurality of

“bubbl e produ |nggnééﬂglﬁo?Jﬁ?Bﬂﬁﬁlﬁ%V1ce comprising:

a liguid cell for containing llquld

a plurallty of bubble producing means for pfoducing
bubbles in the liQuiq in said liquid.ceil in response to
supply of energy; and

a nozzle for ejecting the liquid in said liquid éell by
psing the bubbles produced by the bubble producing means,

wherein:
o gaid plurality of bubble producing means are disposed
in said liquid cell; and |

all the bubble producing means in said liquid cell are
supplied with energy, andrby'setting a difference between a
manner of supplying energy tq af least'one of said plurality
of bubble producing means and a ménner of supplying eﬁe¥gy
to another one of said plurality of bubﬁle producing means,
a flying characteristic of the liguid éjected from said

nozzle is controlled based on the difference.

2. A liquid ejecting device.comprising:
a liquid cell for containing liquid;
a plurality of bubble producing means for producing
bubbles in the liquid in Sald llquld cell in response to

supply of energy, and




bubbles in the liquid in said liquid cell in response to supply of energy;
and 16 October 2006 70 a nozzle for ejecting the |iqui dgigwtabat 2odsi qui d
cell by wusing the bubbles produced by the bubbl e produci ng neans,

wherein: said plurality of bubble producing neans are disposed in sald
liquid cell; and all the bubble producing neans in said liquid cell are
supplied with energy, and by perform ng energy supply so that a difference
is set between the tinme required for generating a bubble in the liquid by
‘at | east one of said plurality of bupple produci ng. neans, and the tine
required for generating a bubble in the liquid by another one of said
plurality of bubble producing neans, a flying characteristic of the liquid
ej ected fron1sa|d based ,on the difference. 3. A

le is c ntroI
li quid ej ect "ngod& |cé°50§BFFgFH8 3 FF&HFG é%lﬁa%grléﬁﬂ%élﬁﬁhb bYquid; a
bubbl e pf [ X n for odu _ b in the quid in said
quU|dcé¥ﬁﬂfﬁﬁg%s§g%§e t@%ﬁﬁ%ﬁ%ﬁt.éﬁﬁigv%?i§aP606HSBP€ PFé8aei ng region

form ng at |egast..part of one internal wall of said liquid cell; and a
nozzle for ejecting the liquid in said liquid cell by the bubbl e pr oduced

by said bubb r egko e ner distri butlon in said
bﬁbble produ%?ﬁe BEUCL DYl €dEOBupb Y ﬁ?&&u@ﬁng e s are Arspos

in said liquid cell; and
all the bubble producing_means in said liquid cell are

sUpplied with energy, and by performing energy supply so

that a difference is set between the time réquired fbr

generatipg a bubble in the liquid by at léaét'one of said

plurality of bubble pfoducing means, and the time required.

fo* generating a bubble in the liquid by another one of said
' plurality of bubble producing means, a flying charadteristic
of the liqhid ejected‘from said nozzle is controlled based

on the difference,

3. A liquid ejecting device comprising:

a liquid cell for containing liquid;

a bubble producing region for producing a bubble in the
liguid in said liquid cell in response to supply of energy,
'said bubble producing region forming at least part of one

-internal wall of said liquid cell; and

a nozzle for ejecting the liquid in said ligquid cell by
.the bubble produéed by sald bubble producing region,

wherein an energy distribution in said bubble producing

" region which is obtained when the energy is supplied to said




regi on which is obtained when the energy is supplied to said 16 Cctober
2006 .71 bubble producing region has a difference, and hasrebbep20dse
difference, a flying characteristic of the liquid ejected fromsaid nozzle
is controlled. 4. Aliquid ejecting device conprising: a liquid cell for
containing liquid; a plurality of bubble produci ng means for producing
bubbles in the liquid in said liquid cell in response to supply of energy;
and a nozzle for ejecting the liquid in said liquid cell by wusinng the
bubbl es produced by the bubble producjng neans, wherein: said plurality of

bubbl e produci ng nmeans are disposed ‘in said liquid cell; and said
plurality of bubble producing nmeans conprise: nmain operation-control neans
for ejecting liquid fromsaid nozzle by supplying the energy to all the '

- bubbl e PybbdecPrgineing; ragdosubasper difdrrenner ohndebasedhothtiseippl i es t he
energy tqQ all the bubble producing neans _.and which, by setting a
.differefed IFEFREEn & FanAeE shagaspryingienefgiheol iguideasecomt of said
pIuraIi%% of buhbl e P odyci ng neans and a nmanner of supplying energy to
anot her *6f8 8f18aPaz é?uﬁﬁl???tEPlBBBble produci.ng neans, uses said nozzle
to performejection based on the difference of liquid having a

4. A liquid ejecfing device domprising:
a liguid cell for containing liquid;
a plurality of bubble producing means fqr producing
bubbles in the liquid in said liquid cell in response to
supply of energy; and |
| a nozzle for ejecting the liquid in said ligquid cell by
using the bubbles produced by the bubble producing means,
- wherein: |
‘said plurality of bﬁbbie producing means are dispoSed
in said liquid cell; and
said plurality of-bubble producing means cémprise:
main operation-control means. for ejecting liquid
from said nozzle by supplying the energy to all the bubble
producing means; and-
~sub operation—control means which supplies the
énergy to all the bubble producing means énd Which,-by
’ setting a difference between a manner of supﬁiying énergy to
at least one of said plurality of bubble producing means and
a manner of supplying energy to another one of said
plurality of bubble producing means, uses'said-nozzle to

perform ejection based on the difference of liquid having a




16 Cctober 2006 72 flying characteristic different fromthat of the
liquid _ejected by said main operation-control means. 5.16AdibluR00®] ecting
devi ce according to claim4, wherein, when a flying direction in which the
liquid ejected by the main operation-control neans flies is off a target
direction, said sub operation-control nmeans controls the flying
characteristic of the liquid so that the flying direction approaches the .
target direction. 6. Aliquid ejecting device according to clains 4 or 5,
wherein when a delivery position to_whbch the liquid ejected by the main
operation-control neans is delivered is off a target position, said sub
operation-control neans controls the flying characteristic of the liquid

~so that the. deliver ositjon approaches the target position. 7. Aliquid
ej ectingﬁE W%ec%%’é%%/ ]Fﬁgs‘fjo‘ﬂaﬁ‘fyfj % TR9mithety afp the Miaudicn sai d sub

operati onrcont raql nean controls the flying characteristic of the liquid
- so-that=the - %élgjLHGS?JS sV eIRTFIT M ¢ E‘ﬁio%or‘i‘%?aﬁﬁsi tion which is .

. different froma .position to which the liquid ejected by the min
operation-control neans is delivered. 8. A liquid ejecting device according

to any one ofs 16 205t0hgr 20Q t.ég ‘clains 4.tq.7 Eher in by controlling
the flying character stlcgo £ PF%&F& §809ﬁ§fngh OIFﬁﬁfﬂ s delivered
wherein, when a flying direction in which the liquid ejected
by the main operation-control means flies is off a target
directiog, said sub operation-control means controlé the

'flying characteristic of the liguid so that the flying

direction approaches the target direction.

6. A.liquid ejecting device according to claims 4 or

¢ 5, wherein when a delivery position to which the liquid

ejected by the main operation—control meané is delivered is
off a target position, said sub operation—-control means
‘ cqntrols the flying characteristic of the liquid so that the

delivery position approaches the target position.

7. A liquid ejecting device according to an? one of
;claims 4 to 6, wherein said sub operation-control means
'pontrois the'flfingpmarépféristic of therliquid so that thé
;;:iiquid is delivered'to at least one_positionrwhich is
 diffe£ent f;om a éositibn%q ﬁhich the liﬁuid eiéctéd'by the
émain,operation—controlh@ans is delivered.-

28. A liquiq ejecting device according to any one of




to at | east one position which is different froma delivery ;position-to
which the liquid ejected by the nain operation- control ne@wsobes20m i vered,
sai d sub operat.ion-control neans controls the nunber of pixels forned on a
recording nmedium by the delivery of the liquid to increase than the nunber
of pixels; forned only by said main operation-control neans. 9. Aliquid
ej ecting device conprising: a liquid cell for containing liquid;, a
plurality of bubble producing nmeans for producing bubbles in the liquid in
said liquid cell in response to suppiy of energy; and a nozzle for
ejecting the liquid in-said liquid cell by wusing the bubbles produced by

t he bubbl e produci ng neans wherein: said pIurallty of ~bubbl e produci ng
nEans'ahe di.sp ose% |n S |qu%p ceII ?i %H plgrallty of bubbl e
produci ng’ Porirs & erﬁ&Pm e FRPEER 6ﬂ?r me&¥E™¥or ejecting |iquid
from saiid nozzl e hy supp%ylng the energy to all the bubble producing
means; andeSF s tEFertiicoRfc Sher d AR vifiath e giicer d He | ‘deridrgyetd al |

t he bubbl pro i_ng mhlch b t-ober 2006 _ 74 . .settjng a
di fferend® tt%%r?QaO% ner ;: S dBbrSh n’éS éﬁef% elng: Lxon} EatIINE S sai d
pl ural i tpaz;flﬂmmblteﬂmrmumhm LiRRARS Hdted BHNRREL fhiRURRLYLRYgReT Oy by
said mai n operation-control’ ' ,

control mean51s dellvered said sub operation—-control means
: controls theinumber of pixels formed on a recording medium
_by tfu{de1ivery'of the liquid to' increase than the number of

pixelsiformed only by said main operation—control means.

'97 A liquid ejecting device comprising:

a liquid cell for containing liquid;

a plurallty of bubble produ01ng means for producing
bubbles in the liquid in said liquid cell in response to
supply of energy; and

a nozzle for ejecting the liquid in said liquid cell by
using the bubbles produced by thé bubble producing meané,

wherein: |

-said plurality Qf bubble produéing means are disposed
in said liquid cell; and

said plurality of bubble.producing means comprise:

main operation—-control means for ejecting liquid
.from said nozzle by supplying the energy to all the bubble
producing means; and

sub opération—contrﬁl means which supplies the

energy to all the bubble producing means and which, by




means, uses said nozzle to performejection based on the difference of
liquid having a flying characteristic different fromthak ®hocheodd qui d

ej ected by said nain operation-control nmeans. 10. A liquid ejecting device
conprising: a liquid cell for containing |iquid; a bubble producing: region

~ for producing a bubble in the liquidin said liquid cell in response to
supply of energy, said bubble producing region formng at |east part of
one internal wall of said liquid cell; a nozzle for ejecting the liquid in

said liquid cell by the bubble produggd by said bubble producing region;
mai n operation-control neans which ejects liquid from said nozzle by
suppl ying energy to said bubble producing -region; and sub

st i bR T & ffﬁr@&“&@c% &%e%tg iadgean ofhFORTIS 1651 anAEavWRen t he
portor may i Bk o 57 BT atnad BBbLa paoHEFIRG. oane Srdg
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dlfference of llquld having a flying characterlstlc
dlfferent from that of the liquid ejected by said main

operation—-control means.

10. A liquid ejecting device éomprising:

a liquid cell fér containing liquid;

a bubble producing region for producing a bubble in the
liquid in said liquid cell in response to supply of energy,
said bubble producing region forming at least part of one
internal wall of said liquid cell;

'g nozzle for ejecting the 1i§uid in said liquid cell by
the bubble p;oduced by said bubble producing region;

main operatién—control means which ejects liquid from

. said nozzle by supplying energy to said bubble producing
region; and

sub operation—cont;ol means which, by setting a
'difference in an energy distribution in said bubble

~producing region which is obtained when the energy is
supplied to said bubble producing fegionr uses said nozzle
to perform ejeétion based on the diffefence of liguid having .

a flying characteristic different from that of the liquid




supplying energy to said plurality of bubble producing neans, ejects the
liquid froma nozzle by using the produced bubbles, wher@actbhe 2bogui d
ejected fromsaid nozzle is controlled to have at | east two different

~ characteristics by wusing: a nain operation-control step in which the
liquid is ejected fromsaid nozzle by supplying uniformenergy to all the
bubbl'e producing nmeansin said liquid cell; and a sub. operation-control
step in which energy is supplied to all the bubble produci ng neans in said
liquid cell and in which, by settingsa-difference between a nmanner of
supplying energy to at |east one of said plurality of bubble producing

means and a manner of supplying energy to another one of said plurality of
rom said nozzle is controlled

bubbl e pr. ing neans, the liquid ejected
based 0%53%§%dh.§}gﬁé &6 ﬁ§$ga§lPP§FﬁB%EﬂirES?BFrstic different from
“that of the liquid ejected in said main operation-control step. 16 Cctober

© 2006 76 ~12. A liquid ejecting .nmethod which conprises usi.ng a plurality-.. -
-of bubbl e preguci o; ppans {d8Ui |0, produce bubbl.es i-n |iquid
PLIRan e de A et ER ol o BB B 1y o

contained in the liquid c uppl'yi ng energy tc
‘bubbl e pnedugityg eaBEbLL1E] BEbAutRy! hOMhEY [5OM 259974 &Py Hsing the
- produced bubbl es, _ .

: produce bubbles in liquid contained in the liquid cell by
supplyinglenergy to said plurality of 'bubble producing means,
ejects the liquid_from a nozzle by using the produced

~ bubbles, '
| wherein the liquid ejected from said nozzle is
controlled to have at ieast two different characteristics by
using: |
a main operation-control step in which the liquid is
ejected from said nozzle by supp;ying uniform energy to all
the bubble producing means in said liquid cell; and
a sub 0pera£ion—control step in which energy is
- supplied to all the bubble producing means in said liquid
~cell and in whibh, by setting a difference between a manner
of supplying energy.to at least oné-bf said plurality of
bubble producing means and a manner of supplying energy to
another one of said plurality of bubble.producing means, the
iiquid ejected from said nozzle is controlled based on the
difference to have a flying characteristic different from
that of the liquid,éjected in said main operation-control

- step.




wherein the liquid ejected fromsaid nozzle is controlled to have at | east
two different characteristics by wusing: a nmain operationgCrdbepR0mt ep
which ejects the liquid fromsaid nozzle by supplying energy to all the
bubbl e producing nmeans in said liquid cell; and a sub operation-control
-step which supplies the energy to all the bubble produci ng neans and

whi ch, by setting a difference between a manner of supplying energy to at
| east one of said plurality of bubble produci ng neans and a manner of
supplying energy in said nain operatign-control step, uses said nozzle to
~perform ejection based on the difference of liquid having a flying
characteristic dlfferent fromthat of the liquid ejected-in said main

at I 3, d ejecting t hod whi ch
a hubbl 6. S?E%L?. o $Bi Gnei 6Pk A BpEhedthiaPt coPBhacS: HECRRAR wal | of
l'i quid | | bubbl I d t d d,| d I
o cts PR GeFaSH §W§16ﬂ8£9§81’g9% %haﬂ%%%e? BEH19068TL750 (he pr oduced -
‘bubbl e HUBGLEENLLAR LAV, SlaehedoLEgnel dun072! £uhsiqcant s opted to have
I'ng C e (0]

at. | easP arac i CS |ng fcontro
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-ejects the liquid from a nozzle by uéing the produced
bubbles,

wherein the liquid ejected from said nozzle is
cdntrolledrto have at least two different characteristics by
using:

a main operationecontrol step which ejects the liquid
_ﬁrom said nozzle'by supplying ene#gy to ell the bubble

' producing ﬁeeﬁs'in eeid,liquid cell; and |

a sub operation-control step which supplies the energy
to all the bubble producing means and wﬁichr by setting a
difference between a mannef of‘supplying enerqy ﬁo at least
one of said plurality of bubble producing means and a menner
ef supplying energy in said main operation-control step,
uses said nozzle to.perform'ejection based on the difference

of liquid having a flying characteristic different from that

of the liquid ejected in said main operation-control step.

“W13: A 1iquid.ejecting method which comprises using a
bubble producing region forming at least part.of one

‘1nternalwallof a 11qu1d cell to produce a bubble in 11qu1d

feontalned 1nsa1d liquid cell, ejects the liquid from a

nozzle by us;ng




producing region is uniform.liquid is ejected fromsaid nozzle; and a sub
operation-control step in-which, by setting a differencqsgioutdire2@wer gy
distribution in said bubble producing region when energy is supplied to
sai d bubble producing region, a flying characteristic of the liquid
ejected fromsaid nozzle is controlled based on the difference to differ
fromthat of the liquid ejected in said nmain operation-control step. 14. A
liquid ejecting device conprising: a liquid cell for containing liquid; a
plurality of bubble producing neans fpy producing bubbles in the liquid in
said liquid cell in response to supply of energy; and a nozzle for
ejecting the liquid in said liquid cell by wusing the bubbles produced by

t he bubbl e produci ng neans, wherein: said plurality of bubble producing
means aF@edP§ﬁ§§€Gdléué@ﬂ6ber 2006 78 in said liquid cell; and all the

~ bubbl e producj peans in said liquid cell are supplied with energy, and
by-setting a H?g?é?eﬁ%% binbdpehechadnbronf saighpryrabe eh®rgy to at | east

one of sai 0 ubbl e producing.nmeans and a manner of supplying
ener gy 98%5ﬁggﬁ§rt8n5agﬁ §§|geﬁﬁﬁrEWPt?lBFnHuﬁbﬁéaﬁFﬁaaéFhasn%&ns t he

Ilquld gggﬁ&gd fromsaid nozzle is controll ed based on

a main operation-control step in which,'by supplying
- energy SQ that an energy distribution in said bubble
producing region is uniform, liquid is éjected from said
nozzie} and
a sub operation-control step in which, by setting a
difference in the energy distribution in said bubble
?roducing region when enefgy is supplied to said bubble
~producing region, a flying characteristic of the liduid
ejected from said nozzle is controlled based on the
_difference to differ from that of the liquid ejected in said

main operation-control step.

14, A liquid ejecting device comprising:

a liquid cell for containing liquid;

a plurality of bubble produciﬁg means for producing
bubbles in the liquid in sald liquid cell in response to
supply of energy; and

a nozzle for-ejecting the ligquid in said liquid cell by
lgsing the bubbles produced by the bubble producing means,

wﬁerein:

said plurality of bubble producing means are disposed




the difference to be delivered to at least two different positions. 15. A
liquid ejecting device conprising: aliquid cell for cont@imdseerboowi d;, a
plurality of bubble producing neans for producing bubbles in the liquid in
~said - liquid cell in response to supply of energy; and a nozzle for
ejecting the liquid in said liquid cell by - using the bubbles produced by
t he bubbl e produci ng neans, wherein: said plurality of bubble producing
means are disposed. in said liquid cell; and all the bubble produci ng neans
insaidliquid cell are supplied w t43 energy, and by perform ng energy
‘supply so that a difference is set between the tinme required for
generating a bubble in the liquid by at | east one of said plurality of
bubbl e produci ng ,means, and the tine required 16 Cct ober 2006 79 for
generatﬂﬁgséldbgﬁﬁpédlﬁeﬂﬂe PPfui d by another one of said plurality of

bubbl e producxy geaﬁ ihe liquid ejected from _said nozzle is controlled
based on thedtfF ehble BEO ?Jr%rf%%alf‘% in seidiligeidieelkt e

p03|t|ons .tqu|d ej ecti eV|£e conpri.;sing: a ljquid cell for

contalnlngpﬁﬁﬁglgf 6U66PE - pfB uBVnﬁe Ebpﬂnaf8%f5?68ﬁ€?nbe§W%%%b@e in the

‘IquId hQnﬁékdok'gﬂbgl§§£5 eQe%&%pggsgtt?egngLXeoofeQ§£g plurality
bf bubble_producing means and a manner of supplying‘energy
to another one of said plurality of bubble producing means,
the liquid ejected from_éaid nozzle is controlled based dn

" the difference to be delivered to at least two different

positions.

,15' A liquid ejecting device comﬁrising:

a liguid cell for containing liquid;

a plurality of bubble producing means for producing
bubbles in the liqdid in said ligquid cell in reséonse to
supply of energy; and |

a nozzle for ejecting the liquid in said liquid cell by
using the bubbles produced by the bubble producing means,

wherein: |

said plurality of bubble producing means are disposed
in said liquid cell; and

all the bubble producing means in said liquid cell are
supplied with energy, and by perforﬁing energy supply so
that a-difference is set between the time required for
generating a bubble in the liquid by at least one of said

plurality_of bubble producing means, and the time required




sai d bubbl e producing region formng at |east part of one internal wall of
sai d quuid cell; and a nozzle for ejecting the liquid imeEridbet 2606 d cel

by using the bubbl e produced by said bubble producing region, wherein an
energy distribution in said bubble producing region which is obtai ned when
the energy is supplied to said bubble producing region has a difference,
and based on the difference, the liquid ejected fromsaid nozzle is
controlled to be delivered to at least two different positions. 17. A

| iquid ejecting device conprising: - gdiquid cell for containing liquid;, a
plurality of bubbl e produci ng neans for producing bubbles in the liquid in
said liquid cell in response to supply of energy; and 16 Cctober 2006 -
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delivered to at least two different positions.

l6. A liguid ejecting device comprising:

a liguid cell for containing liquid;

a bubble producihg region for producing a bubble iﬁ the
1iquid in'said liguid cell in response to supply of energy,
'said bubble producing region forming at least part of one
internal wall of said liquid cell; and

a nozzle for ejecting the llquld in sald liguid cell by
u31ng the bubble produced by said bubble producing region,

wherein an energy distribution in said bubble producing
region whiéh is obtained when the energy is supplied to said

- bubble producing region has a difference, and based on the
difference, the liquid ejected from éaid nozzle is
controlled to be delivered to at least two different

positions.

17. A liquid ejecting device comprising:

a liquid cell for containing liquid;

a -plurality of bubble producing means for producing
bubbles in the liquid in said liqﬁid cell in responéé to

. supply of energy; and




energy to all the bubble producing neans and which, by setting a
.di fference between a manner of supplying energy to at |eagiodmer 2fossai d
plurality of bubble producing neans and a manner of supplying energy to
anot her one of said plurality of bubble producing nmeans, perforns control
based on the difference of the liquid ejected fromsaid nozzle to be
delivered to a position different froma position to which the liquid
ej ected by said nain operation-control neans is delivered. 18. Aliquid
ej ecting device according to claiml1%, wherein, when a delivery position
to which the liquid ejected by the main operation-control neans is
delivered is off a target position, said sub operation-control neans
controls the delivery position to approach said target 16 October 2006 81
position. 19 NAZR{iGufbrepdeffipIdbhecbiaetdrin ngpi®d l@idd ol &y 18,
wherein, when: d%biv?ry position on a_recording nediumin which the
_liquid é’jsé&ge&%ﬁy;_ R LeE RTOFECEE bY- thenPrBPlfeRRedNSiRGI PeRR2d is of f a |
t ar get posit% n, said sub operation-control neans controls the delivery
position to"APpFoRch said target position. 20. A liquid ejecting device
according to_claim1l7 .ﬁher in 1d sub.o eration-contr%¥ nmeans. controls a
posi tion ofsgf%ug%uﬁ%}f %r%g ?H@SL%yPE&QQ g NS fFY 9SREASYered to
" at Ieas&noggigo§E&L9H waigh igqdifferent fromthe ,
said plurality of bubble producing means comprise:
' main operation-control means for ejecting liquid
rfrom‘said nozzle by supplying energy to all the bubble
producing means; and
sub operation-control means which supplies the
energy to all the bubble producing means and which, by
setting a difference between a manner of supplying energy to
at least one of said pluraiity of bubble producing means and
~ a manner of supplying energy to another one 6f-said
plurality of bubble producing means, performs control based
on the difference of the liquid ejected from said nozzle to
“be delivered to a position different from a position to

.which the liquid ejected by said main operation—control

means 1is delivered.

18. A liquid ejecting device according to claim 17,
wherein, when a delivery'position-ﬁo which the liguid
‘ejected by the main operation—éontrol means is delivered is
:off a target positioﬁ, said sub operation—control means

controls the delivery position to approach said target




position to which the liquid ejected by the main operation- control neans
i's- delivered. 21. A liquid ejecting device according to. qbamam&;goo&hereln
" by controlling a position of delivered I|qU|d by said nain
"operation-control neans so that the liquid is -delivered to at |east one
position which is-different from the position on a recording nediumto
which the liquid ejected by the main operation-control nmeans is delivered,
" said sub-operation-control means controls the nunber of pixels fornmed on
sai d recording nedi um by the deliver 1of the liquid to increase than the
nunmber of pixels formed only 16 Oct obér 2006 82 by said main
operation-control neans. 22. A liquid ejecting device conprising: a }qu|d
cell for containing liquid; a plurality of bubble producing neans for
produci RgsibédBles in'the liquid in said liquid cell in response to supply.
of energy; and a nozzle for ejecting the liquid in said liquid cell by
-using the bubbles produced by the bubbl e producing neans, wherein: said
plurality ofldubbhel HioHicTIRF Heuharealiagregeing ﬁoséiléﬂﬂisqdﬁd cell; and
-said plurality of bubble produci ng neans conprise: nmain operation- contr ol
. means .fof Jei?aedfih@]@eimqufm?n fa oiﬁlswetrmmswzlbgn sup@ yesgridimgenergy to all
t he .bubbl e
B d medium in Wthh the liquid ejected by the main operatlon—

control means is delivered is off a target position, said-
sub operation-control means controls the delivery position

to approach said target position.

20. A liqﬁid ejecting déviée’according to claim 17
whereln sald sub. operatlonmcontrol means controls a position
of liquid dellvered thereby so that theé liquid is dellvered

'ﬁo at least one position which is different from the
position to bhich'the ligquid ejected by the main operation-—

-control means is delivered.

-21; A liquid ejécting device accqrdingbfq claim 17,
'whereinf by‘controlling a position of delivered liquid by
said main operation-control means so that the liquid is
deliveréd to at least one bosition whichlis different from
the position on a recording-medium:ﬁkohich‘the iiqﬁid

- ejected by the main operation—control means is delivered,
said sub operatioﬁ—contrbl means controls tbe number of
‘pixels formed on said recording medium by the delivery of

the liquid to increase than the number of pixels formed only




produci ng-neans; and sub operation-control nmeans which supplies energy to
all the bubbl e .produci ng neans and which, by setting a dsiJcesbepzmebet ween
a manner of supplying energy to at |east one of said plurality of bubble
produci ng nmeans and a nmanner of supplying energy by said main
~operation-control neans, controls the liquid ejected fromsaid nozzle to
be delivered .to a position different froma position to which liquid

ej ected by said nmain operation-controel means is delivered. 16 Cctober 2006
83 23. Aliquid ejecting device cqompydsing: a liquid cell for containing

| i quid; a bubble producing region for producing a bubble in the Iliquid in
said liquid cell in response to supply of energy, said bubble producing
region formng at |least part. of one internal wall of said liquid cell; a

nozzl e P3r s&lécteds PRErRt4EPICPAtERLIMPRREFd cel | by using the bubble
produced by sai d bubbl e producing region; main operation-control means
which:ejects liquid fromsaid nozzle by supplying energy to said bubble
G 1 or ence | R2an Brblgyia SToT bAY T FES RIS pr otuci ng. T egi on whi ch
( - . 1 I _ -~ producl I’lg_ regl.on_ 1 C
oL e A TGS SPEL Bt oo EE UL BEA DunhLr B oet o et on
' a plurality of bubble producing means for producing
bubbles ig thé liquid in said liquid cell in response to
supply of energy; and
a nozzle for ejecting the liquid in said 1iquid cell by
using the bubbles produced by the bubble producing means,
- wherein: | |
| said plurality of bubble producing means are disposedl
. in said liquid cell; and
said plurality of bubble producing means comprise:
main operafion—céntrol means for ejecting liquid
from said nozzle by supplying thé energy to all the bubble
producing means; and
sub operation-control means which supplies enerqgy
to all the bubble producing means and which,‘by setting a
_ rdifference between a manner of supplying eﬁergy t§ at least
-one of said plufality of bubble producing means and a manner
of supplying energy by said main operation-control means,
controls the liquid ejected from said nozzle to be delivered

~to a position different from a position to which liquid

ejected by said main operation-control means is delivered.




position-different froma position'to which the liquid ejected by said
mai N operation-control nmeans is delivered. 24. A liquid gpestiteg20mvi ce
according to any one of «clainms 14 to 23, wherein an al nbst constant
di stance. is nmintained between the tip of said nozzle and a surface onto
which the liquid is delivered. 25. Aliquid ejecting device according to
any one of 16 Cctober 2006 84 wherein the distance .between the tip of
said nozzie and a surface onto -which the liquid is delivered is maintained
at an alnost constant value betweendy S millinmeters and 5 millinmeters. 26.
A liquid ejecting method which,. by using a plurality of bubble producing
nmeans in a liquid cell to produce bubbles in liquid contained in said
liquid cell Db supf[ying energy to said plurality. of bubble producing
means, ej ects-th® 1iguid- pierttngolevicoycamp s it produced bubbl es,
wherein the liguid ejected fromsaid nozzle is controlled to be delivered
to at-l-east -Fwoldttfereht fPbsFRR MY usigiida nai n operation- control
stepi n whi ch t@e%%iquid I, S ,q%ected fromsai'd nozzl e by supplying uniform
energy to al? PYRR DUBBPLUGH AT FP e REPAUGIng idiwbhdd |in a sub
g?' tegl st [ ich,all_the bubbl duci [ id
operati @n-co step,in iC e bu e produci ng_neans in sai
I'i qui d ceﬂﬁ grégsﬁﬁﬁﬁi%aqﬂf hcgﬁgrb9 tesponse to supply of energy,
' said bubble producing region forming at least part.of one
internal wall of said liquid cell;
'@ nozzle for ejecting the liquid in said liquid cell by
‘using the bubble produced by said bubble producing region;
main operation-control means which ejects liquid from.
said nozzle by supplying energy to said bubble producing
7 region; and -
sub operation-control means which, by setting a
difference in an energy distribution in said bubble
producing regioh which is obtained when the energy.ié‘
supplied to said bubble producing region, controls the
‘liquid ejected from said nozzle to be delivered to a
position different from a position to which the liquid

ejected by said main operation-control means is delivered.

24. A liquid ejecting device according to any one of

claims 14 to 23, wherein an almost constant distance
‘is maintained between the tip of said hozzle and a surface

‘onto which the liquid is delivered.

25. A liquid ejecting device according to any one of




and in which, by setting a difference between a nmanner of supplying energy
.to at | east one of said plurality of bubble producing nmegarichRe2@0granner '
of supplying energy to another one of said plurality of bubble producing
means, the liquid ejected fromsaid nozzle is controlled based on the
difference to be delivered to a position different froma 16 October 2006
-85 position to which the liquid ejected by said nmain operation- control
. "step is delivered. 27. A liquid ejecting nethod which conprises using a
~plurality of bubble producing nmeans gn a liquid cell to produce bubbles in
liquid contained in said liquid cell by supplying. energy to said
~plurality of bubble producing neans, ejects the liquid froma nozzle by
usiing the Produced bubbl es, wherein the liquid ejected fromsaid nozzle is
cont rol BB b qd1FTRPEY to at least two different positions by using:
a-main gpgration-control _step. in ich the liquidis ejected. fromsaid
B5E A i
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the energy in said ' :
: 26. A 1iqﬁid,ejebting metﬁod,whiqh;;by using a
-‘plurality of bubble p:oduciﬁg means in a liquid cell tp'
produce bubbles in liquid Coﬁtained-ih said 1iquid cell by
"ISQppl?ing energy'to said plurality.df bubble prqducing‘means,
eiects the,liquid:frém a nozzle by uéiné_the produced
i Eubblés; | |
3'fwhéreiﬁ tﬁé-liquid ejected from said noizle is
ééntréiled to be delivered to at leasf two different
positiéns by gsing: - |
a ﬁaih operation~control step:iﬁ which the liQuid is
Aejectéd from said nozzie by supplying uniférmrenergy to.all,
tﬁe bubble producing means in said iiQuid ceilf and
a sub ope:ation—contr0l step in which~all fhe bubble
;producing means in said liquid cell are éupplied with energy
'.and ;n Whiéh, by setting a difference between a manner of
supplying energy to at least one of said plurality of bubble
prodUCingAmeans and a manner of supﬁlyinq energy to another
one of'said.pluraiity of bubble producing means, the liguid
--ejécted_from said nozzle is contrplled based on the

difference to be delivered to a position different_ftom a




mai n operation-control step, the liquid ejected fromsaid nozzle is
.control Iled based on the difference to be delivered to a1gQ§ﬁ&k@gmﬂ;fferent
froma position to which the liquid ejected in said nmain operation-control
step is delivered. 16 Cctober 2006 86 28. A liquid ejecting nmethod for

ejecting liquidina liquid cell froma nozzle which conprises using a

bubbl e produced in the, liquid by supplying energy to a bubble producing
region in said liquid cell, said bubble producing region forming at | east
part of one internal wall of said 4iguid cell, wherein the liquid ejected

from said nozzle is controlled to be delivered to at |east two different
posi tions by using: a main operation-control step in which, by supplying

t he ene a € +pLo re n,sp that energy distribution in
sai d bubbi éttg“rc’?dlﬁg. ﬁéq?ég.t@n ﬁg m&P%F%FH By) Fab?dm?%ge?%’f%ﬁl?%m sai d

’nozzle,C@B@rglngePpggahbggvggg rol step in which, by setting an energy
di'stri butionin sa bubbl'e prodici ng which ' is obtalned when the energy is

supplied to said bubble producing region to have a difference, the liquid
ejected fromsaid nozzle is controlled to be dellvered to a p03|t|on

different fram a pdsiduion ¢Peitind hdtndd Q&Hld:}ﬂd%ﬁ& RAld mRin

operation-control step is. delivered. 29. Aliquid ejectlng net"hod accordi ng
to any pherality of bubble producing means in a liquid cell to

praduce bubbles in liguid contained in said liquid cell by
supplylng energy to said plurality of bubble produCLng means,
ejects the liquid from a nozzle by using the produced
‘bubbles, |

wherein the liQuid.ejected from said nozzlé is
contfolled‘to be dglivered to at least two aifferent
positions by ﬁéing:

a main opérationvcontrol step-in which the liquid is
ejected. from said nozzle by supplying uniform energy to all
the bubble producing meéns in said liquid cell; and

a sub operation-control step in which all the bubble
prodﬁcing means in said liquid cell are supplied with energy
and in which, by setting'a difference between a manner of
supplying energy to at least one of said-plurélity of bubble
producing means and a manner of supplyihg the energy in said
.main operation-control step, the liquid ejected from said
nozzle is controlled based on the difference to be delivered
to a position different from a position to which the liquid

ejected in said main operation-control step is delivered.




clainms 26 to 28, wherein an al nost constant distance is naintained between
the tip of said nozzle and a surface onto which the |iqug@ddishedebogver ed.
16 Qctober 2006 87 30. A liquid ejecting method according to any one of
clains 26 to 29, wherein the distance between the tip of said nozzle and a
surface onto which the liquid is delivered is maintained at an al nost

- constant value between 0.5 mnmillimeters and 5 mllineters. 31. Aliquid

ej ecting device having heads each including a plurality of liquid ejecting
portions arranged in parallel in a péedeternm ned direction, the liquid '
ej ecting portions each conprising: a liquid cell for containing liquid; a
plurality of heating elenents for producing bubbles in response to the

supply of engygy; : for ej.ectj the liquid.,in said liquid cell
by using the bug%?ggngfg ucéﬁxﬁégt é:%ggggﬁgeéF@%%ﬁ?é}lﬂHéaeFﬁ:a said

pl uralilyqoidheatlngrehesenbs, 8 ewRIERNGSHL EsSa1 (ki by edglgidiided direction.
insaid liquid cell; and all the heating elenents 1n said liquid cell are = .

suppl i eplrodidde® el gyhand Ry 4S8 tkﬂgpﬁﬂghﬁf85398§ @ﬁtgegﬁbglenanper of

supplying energy to at |east onhe of the heatin el ements and a manner of
© suppl yi pgodnet gy tegasnt heisaame 1alquibheeheat kagaebaBBIESpraadiiggti on in

- which the liquid is ‘
. ‘region forming at least part of one internal wall of said

liquid cell,

wherein.the liquid ejected from said nozzle is
. controlled to be delivered to at least two different
positions by using:

a‘maip operatioq4control step in ﬁhich, by supplying
the energy to said bubble producing region so that energy
distribution ih said bubble producing region is uniform, the
liquid.is_ejected from said nozzle; and

a sub operéti0n~coﬁtrol step in which, by setting an
energy distribution in said bubble producing which is
obtained when the energy ié supplied to said bubble
producing region to have a difference, the liguid ejected
from said nozzle is controlied to be delivered to a positioﬁ
different from a Position to which the liquid ejected in |
said main operation-control step is delivered.

29. A liguid éjecting method according to any one of
'qlaims 26 to 28, wherein an almost constant distance is
maintained between the tip of said nozzle and a surface onto

which the iiquid is delivered.




ejected fromsaid nozzle is controll ed based on the difference. 16 COctober
2006 88 32. _.A‘liquid Ejecting device having heads eachg bashdtdong a
plurality of I|qU|d ej ecting portions arranged in parallel in a
predeterm ned direction, the liquid ejecting porti-ons each conprising: a
liquid cell for containing liquid; a plurality of heating elenments for
produci ng bubbles in response to the supply of energy; and a nozzle for
ejecting the liquid in. said liquid cell by wusing the bubbles produced by
the heating el enents, wherein: said glurality of heating elenments are
arranged in said predetermined direction in said liquid cell; and all the
heating elenents in said liquid cell are supplied with energy, and by
perform ng epgrgyxs S t a dj rence is set between the tine
required. forgggen%rggggéd Q%e%g nngP% BFCLHELNY gl by e [Wast one of

t he heakﬂngﬁglQ@Emksggan%gg%glhlgﬁﬁrgggtaggﬁ gﬁg eﬁgggﬁ gépeﬂgubble in

- anot hér part of the |iqui anot'her~one o nts, a

directi @aiid nWizGla thg L t r ) zzIe controlled
based on ﬁhendlﬁfere%?éa gukgabélgﬁﬁg gﬁégﬁlﬁghdgégggaac of ?ﬁ St8%any one
of cl aiigBm3dinaadndgd, aWhﬁhehmmoéﬂnagnE@Sngeégiﬂg BLEWEDLSo! B Sald liquid
cell, at |east one heating el enent and | ea

mllllmeters and 5 millimeters.

31. A liquid ejecting devide haviné'heads each
- including a plurality of liquid ejecting‘portiqns arranged
in parallel in a predetermined direction, the liquid
‘Ejeéting portions each comprising:
a liquid cell for containing liquid:
2 plurality of heating eléments for producing bubbles
'in-reSponse to the supply of energy; and
a nozzle for ejecting the liquid in said liquid cell by
using the bubbles produced by the heating elements,
wherein:
said plurality of heating elements are arranged in said
predetermined direction in said liquid cell; and
~all the heating elements in said liguid celi are
- supplied with energy and by setting a difference between a
manner of supplying energy to éf léast one of the heating
elements and a manner of supplying energy to another one of
the heatlng elements, a direction in which the liquid is
ejected from.said nozzlé is contﬁolled based on the

difference.




16 Cctober 2006 89 one other heating el enent are -sinultaneously suppfied

‘with different amounts .of energy, 34. A liquid.ejectingigewsRr agmor di ng

to any one of clains 31 to 33, wherein: the heating elenments in said
liquid cell are two heating resistors connected in series to each other

~which have equal resistances; and control means for controlling the heat

val ues of said two heating resistors is connected to a path for connecting

said two heating resistors, and by setting a current flowing in one

heating element and a current flowinggd n the other heating elenment to
differ, said control neans controls said one heating elenment and the other
heating elenent to have a difference in heat value. 35. A liquid ejecting
device according to any one of <clains 31 to 34, wherein: the heating
el ements in said liquid cell are two heating resistors connected in series

to each otheg Mhl& hay e resistances; and _control- neans including a
swi tchi ng el &fent™f T’Jr’?% {4el R fANiAg deagE €A two heati ng.

resiStO&ﬁc&ﬁd%Qgcgto §£a 1Qy o? 9lqu1d ejecting portions arranged
in parallel ih'a predetermined direction, the liquid
ejecting portions each comprising: |
a liquid cell for containiﬁg-liquid;
a plurality of heating elements for producing bubbles
in response to the supply of enerqgy; and |
a nozzle fof_ejecting_the liquid in. said liquid cell by
using the bubbles produced by the_heating elements,
wherein;:
éaid‘plurality of heating elemgnts are arranged in said
predetermined direction in said liquid cell; énd
all the heating elements -in said liquid cell are
suppiied with energy, and by performing energy éupply s0
that a difference is set between the time required for
generating a bubble in part of the ligquid by at least oné of
the heating elements, and the time required for generating a
‘bubble in another part of the liquid by another one of the
" heating elements, a direction in which the liguid is ejected

from said nozzle is controlled based on the difference.

33. A liquid ejecting device according to any ohe of
claims 31 and 32, wherein, among the heating elements in

said liquid cell, at least one heating element and at least




connected to a path for connecting said two heating resistors, and by
setting a current flowing in one heating elenent and a -q@ld@sHer B Ng i N
‘the other heating elenent to be equal or different, the operation of said
switching elenment controls the heat values of one heating resistor and
the other heating resistor. 36. Aliquid ejecting device according to any
one of clains 31 to 35, wherein equal or alnost equal anobunts of energy
are supplied to at | east one heating elenent and at |east one other
heating el enent anong the heating el gwents in said liquid cell, with a

di fference set in supplying the energy. 37. Aliquid ejecting device
according.to claim3l, wherein: a manner of supplying energy to at |east

one heat.j.ng nt.and at | east _one other heati el enent _anpng t he
heatingbg eﬁéﬁ%gnﬁﬁagéPg F?Sﬂﬁa%car? ﬁb@%fﬁaﬁ?%?ﬁ t yURLLied ff¥efences; and

by stOﬁhgggggéﬁtogmbnﬁggj%%géggﬁgigfor the liquid ejecting portions, the

suppl y "ot ~t'he energy t el enments is-controll ed based on the
stored data. 38. A liquid ejecting device according to claim31 or 37, 16
Cct ober 2006 91 wherein: a manner of supplying energy to at |east one
heap'ng © 34. A liquid ejecting device according to any one of
claims 31 to 33, |
wherein:
the heating elements in said.liquid cell are two
heatihg resistors connected in series to éach other which
have equal resistances; and |
| control means for controlliné the heat values of said
- two heating resistors is connected to a.pathlfor connecting
gaid two heating_resistors, and by setting a current floﬁing
'in one heating element and a current flowing in the other

heating element to differ, said control means controls said

one heating element and the other heéating element to have a

difference in heat value.

35. .A liquid ejecting device according to any one of

claims 31 to 34,

"wherein:

..the heating elements in said liquid cell are two
heating resistors connected in seriés to edch other which
have equal resistances; and

control means including a switching element.for

controlling the heat values of said two heating resistors is




“the heating- elerents is contr

el ement and at | east one other heating el enment anong the heating el enents
insaid liquid cell is set to have a plurality of diffengisesserangs for
correcting positional shifting of liquid delivered by the liquid ejecting
portions when the liquid is ejected onto a |iquid-ejected surface, by
storing data on the differences for the liquid ejecting portions, the
supply of the energy to the heating elenents is controlled based on the

-stored data. 39. A liquid ejecting device according to any one of «clains

31, 37 and 38, wherein: a manner of supplying energy to at |east one
heating elenment and at | east one other heating el enent anmpng the heating
elements in said liquid cell is set to have a pIuraIity of differences;

41 f del d | h t h
and 107 cSAERAIINE A OS] 90a0LHINGLE! Ja U A MILER bS gy due Lo eac

of the hea |qU| i's ejecC

t t h f t h th f th t
he hoot et hsinae b RRtesnn Lt a kit sP R8RS AT i

ejectlngl@%gh%eaagpgr@hgg he #9%.95 lLal 1 37 19.39,,.16 Cct ober
2006 92 wherein:  a manner o? sgpp%y?%gténefgée hg gfegs? & feat i ng
.to be equal or different, the operation of said switching
element controls the heat values of one heating resistor and

the other heating resistor.

36. A liquid ejecting device accdrding to any one of
claims 31 tp 35, wherein equal or almost equal amourits of
energy are supplied to at 1eaét one heating element and at
least one other heating element among the heating elements
in said liquid cell, with a différence set in supplving the

energy.

37. A liquid ejecting device according to claim 31,

wherein: | |

a manner of supplying energy to at least one heating
element and at least one other heafinglélement among the
heating elements in said liquid cell have a plurality of

- differences; and

by storing data on the differences for the liqﬁid

ejecting portions, the supply of the energy to the heating

elements is controlled based on the stored data.

| 38.. A liguid ejecting device according to claim 31 or

37,




el enent and at |east one other heating el enent anong the heating el enments
in said lilquid cell is set to have a plurality of differigie@sser angt a
correction value for correcting a position of liquid delivered by each of
the liquid ejecting portions when the liquid is ejected onto a target is
determned for each of Ilines for liquid ejection, ‘and the energy to the
heating elenents is controlled to correspond to the determ ned <correction
value. 41. A liquid ejecting.device according to any one of ;clainms 31 and
37 to 40, wherein: a manner of supplowi Rg energy to at | east one heating

el enent and at | east one other heati.ng el ement anong the heating elenents

in said liquid cell is set to have a plurality of differences; and a
correction vglue for correcting a position of liquid delivered by each of
the Iiquid ejecting portions when the liquid is ejected onto a target is

-random y detgr dg ﬁ?ﬁ% et f, the q$ t|n ele ts |s controlled
'to correspondto the %Qt elfﬁ ﬁﬂforrecﬁf on va s %j ecting
devi ce é%fﬂéﬂtngn&loa@ﬁégég’z n% Pﬁé?bﬁéa%ﬂ?(? f%na\ﬁr{l@r%g he time
.required. for generating -a % b?e In par qU|dn%y | east one
of the heating etenemts.iAnshideriquid cell is set to have a

‘plurality of differences; and

for correcting positional shifting of liquid delivered

by the liquid ejecting poftions when the liquid is ejected

onto a liquid-ejected surface, by storing data on the

differences for the liquid ejecting pbrtions,-the supply of

the energy to the heating elements is controlled based on

the stored data.

39. A liquid ejecting device according to any one of
claims 31, 37 and 38,

wherein:

a manner of supplying eﬁergy to at least one heating
element and at least one other heating element among thé
heatihg elements in said liquid cell is set to have a.
.pluralify of differences; and

for correcting a positioﬁ of delivered liquid which is
unique to each of the heads when liquid is ejected onto a
'iiquidfejected surface, by storing data on the differences
for the heads, the supply of the energy to the heéting

elements is'controlled based on the stored data.

40. A liquid ejecting device according to any one of

~ claims 31 and 37 to 39,




time required for generating a bubble in another part of the Iiquid by
anot her one of the heating elenents have a plurality of jdiddigyeencss; and
for correcting positional shifting of delivered liquid by the liquid
ejecting.portions when the liquid is ejected Onto .a target, by storing
data on the differences for the liquid ejecting portions, the energy. to
the heating elenments 1is controlled based on the stored data. 43. Aliquid
ej ecting device according to claim32 or 42., wherein: the time required
for generating a bubble in part of —tdme +iquid by at |east one of ‘the
heating. elements, and the tine required for generating a bubble in another
part of the Iliquid by another one of the heating elenents have a
pIurallty of (fLifLepences; and for correcting a position of delivered |iquid
which is wunique to each of the heads when I|qU|d is ejected onto a

he heati g ol eeaie e Qe PEife PERERE R b nb St bralr MRt ot bber

the heating elenments s coO Li0E Oct ober

2006 9%14hond kbt glgst BﬁedS‘éh%‘E AeaidbpEL bRl Shifbng2ye 42 OF 43
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wherein:- the time required for generating a
: heating elements in said liquid cell is set to have a

'plurality of differences; and
a correction value for correcting é position of liquid
'deiivered by each of the liquid ejecting portions when the
liquid is ejected onto a target is determined for each of
lines for liquid ejection, and the energy to the heating
élements is controlled to correspond to the determined
correction value.
41. A liﬁuid ejecting device according.to any one of
iclaims 31 and 37 to 40,
wherein:
4 manner of subplying enerqgy to at least one heating
element and at least one other heating element among thé
_heating elements in said liquid cell is set to have a
plurality of differences; and
a co;rection Value-for correcting @ position of liquid
‘delivered by each of the liquid ejecting portions when the
liguid is ejected‘onto a target is réndomly determined, and
. the enérgy to the heating eleménts is controlled to

correspond to the determined correction value.

42, - A liquid ejecting device according to claim 32,




. ejecting porti

the liquid by at |east one of the heating elenents, and the tinme required
for generating a bubble in another part of the I|qU|d byica@bignogne of
the heating elenents have a plurality of differences; and a correction
value for correcting a position of liquid .delivered by each of the liquid
ej ecting portions when the liquidis ejected onto a target is determ ned
for each of lines for liquid ejection, and the energy to the heating
elements is controlled to correspond to the determned correction val ue.
45. A liquid ejecting device accordingto any one of clainms 32 and 42 to
44, wherein: the tinme required for generating a bubble in part of the
liquid by at |east one of the heating elenments, and the tinme required for
generating a ﬁubble in anot her part of the I|qU|d by another one of the
‘heating el en€hEE5Shave a pIurallty of differences; and a correction val ue
for correct|F9 E 05|t|on of del j vered by each of the liquid

Ion

- e] ecti ng- por WReheEher o4 Jc:]%? dIFREEFELRR P PHRP ket RaTY ©F andonl y
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ligquid by another oneé of the heating elements have a '
-piurality of differences; and
for corfecting positional shifting ef delivered liquid
by the liguid ejeeting portions when the liquid is ejected
dnto.e target, by storing data on the differenees for the
liquid ejecting portions, the enefgy.to the heating elements
is contrdlled based on the stored data.
43. A liquid.ejecting device accofding torclaim 32 or
42,
wherein:
the time required for genefating a bubble in part of
the liquid by at least one of the heating elements, and the
time required for generating é bubble in aﬁother part of the
liguid by another one of the heating elements have a
:plurality of differences; and
for correcting a position of delivered liguid which is
'_ﬁnique to each of the heads when 1iqﬁid is ejected onto a
.target,-by storing data on the differences for the heads,
the energy'to the heating elements is controlled based on

the stored data.




in parallel in a predeterm ned direction, the liquid ejecting portions
each conprising: a liquid cell for containing liquid; a pkulabier Yo&f
heating el ements for produci ng bubbles in response to the supply of
energy; and a nozzle for ejecting the liquid in said liquid cell by using
the bubbl es produced by the heating el enents, wherein: said plurality
of . heating elenents are arranged in said predetermned direction in said
liquid cell; and for each of the heads, energy is supplied to all the
‘heating elenents in said l'iquid celd,oand by setting a difference between
a nmanner of pl yi ng. r .at lLeast one of.the heating el enents and a
nmanner of su%%FyiXngﬂgﬂ'g?gygy?%&aﬁ%t%%Yl%%ea%cfc”f heR i emts, a
directigg i% *%ich the liquid is ejected fromsaid nozzle is controlled

e

based on ffference. 47. A liquid ejecting device having heads each
including a plurality of liquid ejecting portions arranged in parallel in
- a predet er m ¥ReFYRection, the liquid 16 October 2006 96 ejecting

O7 heat ng-of semnracr sedtat fet Ak Cafittal e RIMBMLSA RS fony o
energy; taed1aq9azbg her 1868¢ bAE bRechLaibdeh fySai dnli oy dagguzheby .
' ,time required for generating a bubble in another part of the
-liquid by another one of the heating elements have a
plurality of differences; and
| _a'correction value for correcting a position of liquid
: “deliveréd by each of the liquid ejecting portions when the
;iquid'is ejected onto a target is determined for each of
lines for liquid ejection, and the energ& to the heating
‘élements is controlled to cérrespond to the determined
“correction value.
45. A liQuid ejecting dévice according to any one of

claims 32 and 42 to 44,

wherein:

the time required for generating a bubble in part of

the liquid by at least one of the heating eleménts, and the

time required for generating a bubble in another part of the
liquid by another one of the heating eléments have a
plurality of differences; and

| a correction value for correcting a positiqn of liquid
delivered by each of the liquid gjecting portions when the
ligquid is ejec;ed onto a target is randomly determined, and

the energy to the heating’elements is controlled to




usi ng the bubbl es produced by the heating eIenéhté wherein: said

plurality of heating elements are arranged in said predggasdhmedosh rection
in, said liquid cell; and for each of the heads, energy is supplied to al

t he heat i ng el enents in said liquid cell, and by perform ng energy supply
so that a difference is set between-the time required for generating a
bubble in part of the liquid by at |east one of the heating el enents, and
the tinme required for generating a bubble in another part of the quuid by
another one of the heating el ements direction in which the liquid is
ejected fromsaid nozzle is controlléﬁ?based on the difference. 48. A
liquid ejecting device according to one of «clains 46 and 47, wherein, for
each of the heads, at |east one of the heating elenments in said |iquid
cell andoatrdasgmsid tondhet kierteredniedg celrerenti oar @aduwmul t aneousl y suppl i ed
-wth different amounts of energy. 16 Cctober 2006 97 49. Aliquid

ej ecting device according to.any one of clainms 46 to 48, wherein: the

heati ng elenents in said liquid cell are two. heating résistors connected"
in series to%BachPolhgridhpincthagedeviae havisyaheads emchcontrol means

for controllln% t he heat values of said
_ including a plurality of llquld ejectlng portions arranged

in parallel in a predetermlned direction, the liquid
ejecting portions each comprising:
a liquid cell for containing liquid;
a pluraiity of heating elements for producing bubbles
. in response to the supply of energy; and
a nozzle for ejecting‘the liquid in said liquid ceil by
| using the bubbles produced by the heating elements, |
‘wherein: |
sald,plurallty of heatlng elements are arranged in said
predetermlned direction in sald liguid cell; and
for each of the heads, energy is supplied to all the
heating elements in said liquid cell, and by setting a
difference between a manner of supplying energy to at least
one of the heating elements and a manner of supplying energy
to another one of the heating elements, a direction in which
‘the liquid is ejected from said nozzle is controlled based

on the difference.

47. A liquid ejecting device having heads each
including a plurality of liquid ejecting portions arranged

.in parallel in a predetermined direction, the liquid




two heating resistors is connected to a path for connecting said two
~heating resistors, and by setting a current flowi ng in ofpoksr:i2006 €l ement
and a current flowing in the other heating elenent to differ, said control
means controls, for each of the heads, said one heating elenent and the
other heating elenent to have a difference in heat value. 50. Aliquid
ej ecting device according to any -one of clains 46 to 49, wherein: the
heating elenents in said liquid cell are two heating resistors connected
in series to each other which have_egual resistances; and control neans
including a swtching elenment for controlling the heat values of said two
heating resistors is connected to a path for connecting said two heating
resistors, and by setting a current flowng in one heating elenment and a
current 1Y iBPRHONS fachhewmionj sdingrent 16 October 2006 98 to be
equal or different, the operation of the switching elenment controls,, for
each of the Reddguidt RelhedprvaPutainingsaidubde heating resistor and the
other heating. resistor. 51. A liquid ejecting device according to any one
of clains 43 pusplityhefehpating edementst fer nereduciugabuldbleal nost
equal anpunt s of en%rg are supplied to at |east one heating elenment and
at | east "one “GIWEF KEattrg S nCLafBsgIvnenfeat i ng el enents in said

]iquid Cel|’am£89z§ed%££eé§ggging thé‘liquid in said liquid cell by
using the bubbles produced by the“heating'elemgnts,
wherein:
said plurality_df heating elements are arranged in said
predetermined direction in_said liquid céll; and
for each of the heads, energy is supplied to all the
heating elements in said liquid cell, and by performing
energy supply so that a difference is set between- the time
. nequired for generating a bubble in part of the liquid by at
least one of the heating elements, and the time required for
generating a bubble in another part of . the ligquid by énother
one of the heating eleménts, aldirection in which the liquid
is ejected from said'nozzle is controlled based on the

difference.

43. A liquid ejecting device according to one of
claims 46 and 47, wherein, for each of the heads, at least
one of the heating elements in said ligquid cell and at least
one onhen heating element are simultaneously supplied with

different amonnts of energy.




set in supplying the energy. 52. A liquid ejecting device according to
claim46, wherein: for each of the heads, a manner O sygRlYdHeg26mErgy to
at | east one heating elenent and at | east one other heating el ement anong
the heating elenents in said liquid cell have a plurality of differences;
and by storing data on the differences for the liquid ejecting portions,
the supply of the energy to the heating elements is controlled based on
the stored data. 53. Aliquid ejecting device according to claim46 or 52,

wherein: for each of the heads, ar er of supplying energy to at |east
-one heating elenent and at | east one other heating 16 Cctober 2006 99
el ement: anong the heating elenents in said liquid cell is set to have a

plurality of giffgrinces;.and for correcting positional shifting of liquid
del ivered b§~ one®l f4BPdefeREFHYI pEPTion BeEWEdhng viee REHHLvherf t he

- liquid is e ected onto'a target, by storing data on the differences for

. the heafid2ifned§ubpl §8of the energy to the heating elenents is controlled
based 6n the stored data. 54. A liquid ejecting device according to claim
47, wherei nwhepeinime required for generating a bubble in part of

the heating elements in said liquid cell are two.

heating resistors conﬁected in seriés'toreach other which
'.have equal resistances; and |

control means fbr contfolling the heat values of éaid'
‘tﬁo heating resistors is connected to a path for connecting
said two heating resistors, énd'by setting a current flowing
in one heating element and a current flowing in the other
_heating element to differ, said control means controls, for
each of the heads, said one heating element and the other

heating element to have a difference in heat value.

50. A liquid ejecting device according to any one of

" claims 46 to 49,

wherein:

the heating elgments in said liquid cell are two
heating resistors connected in series to each other which
have equal resistances; and

control means including a switching element for
controlling the heat values of said.two heating resistors is
connected to a path for connecting said two heating
résistops, and by setting a cufrent.flowing in one heating

element and a current flowing in the other heating element




the liquid by at least one of the heating elements, and the tine required
for generating a bubble in another part of the |iquid byszngieromne of
the heating elenents have a plurality of differences for each of -the
heads; and for correcting positional shifting of delivered liquid by one
liquid ejecting portion between two heads when the liquid is ejected onto
a target, by storing data on the differences for the heads, the energy to
the heating elenments is controlled based on the stored data. 55. A liquid
ej ecting nethod which conprises usingg heads each including a plurality of
liquid ejecting portions arranged in parallel in a predeterm ned

-~ direction, .the liquird ejecting portions each including: 16 Cctober 2006
' idcell for containing liquid; a plurality of heating el enents

100 a'ligq _ . _

for progﬁcgﬁgeﬁﬂﬁ | 85 dilhtpEEPEnsEbeooPREAELPPI 9T ofhenafiiching heat i ng

- elements, being arranged in said pr%deternined direction in said liquid
cel b: anUCReRGZFPBEFBISej ERFi RGCRNAL| LHGi Bepdssatle Ihept val1es BE using

‘the bub roduced.by the,heating. el enents, erejn all the heating
elenentgéiﬁ.gﬁﬁd F?gﬁ? ng%sgaFeagﬁptﬁ?eakﬂFme%ﬁE&%@;r%ﬁ&??ﬂrsetting a
difference between a manner of supplying energy to at | east one of the

- -heating elenents and a manner of supplying energy to another one of .the

heating el enght s, Aal thnn b té prct hawieni ¢theadddittithg to any one of
claims 46 to 50, wherein, for each of the heads, equal or
alﬁost equal amounts of energy are'su?plied to at_leasf one
heating elément and at least one other heating element among
rﬁhe heating elements in said liquid cell, with a diffe?ende

set in supplying the energy.

52. A-liquid ejecting device accordihg to claim 46,

“wherein:

for each of the heads, .a manner of supplying energy to
at least one heating elemeﬁt and at least one other heating
element among the heating elements in said liquid cell ﬁave

. a plurality of differences; and

by storing data on the differences for the liquid

ejecting portions, the supply of the énergy to the heating

elements is controlled based on the stored data.

53. A liquid ejecting device according to claim 46 or
© 52,
wherein:
for each of the heads, a manner of supplying enefgy tb

at least one heating element and at least one other heating




is ejected fromsaid nozzle is controlled based on the difference. 56. A
liquid ejecting nmethod which conprises using heads each jgGdtbishr ngoa
“plurality of liquid ejecting portions arranged in parallel in a.
predeterm ned direction, the liquid ejecting portions each including: a
liquid-cell for containing liquid; a plurality of heating elenents for
produci ng bubbles in response to the supply of energy, the heating
el ements being arranged in said predeterm ned direction in said liquid
cell; and a nozzle for ejecting the Iljguid in said liquid cell by 16
Oct ober 2006 101 using the bubbl es.'produced by the heating el enents,
wherein all the heating elenents in said liquid cell are supplied with
energy, and by perform ng energy supply so that a difference is set
.betmeeneiﬁ@eﬂ¥némP§QUth@dhﬁétingeﬁéﬁaﬁhhg anpebbileligupdrcedt ide iquid by
at least one of the heating elenents, and the tine required for generating
‘a bubbP&ti hPahdvRer. PARFabLtyhel| dghfarppcamot#ed. one .of the heating
elements., a_direction jn which the liquid is ejected fromsaid nozzle is
control led bEeCHTFEIHeing BFthtnabshiftingiaf Jisptichfadsiviesedaccor di ng
to any gne of ¢l ai 55 and. 56, wherein, anong the heating elenments in
said I %i8“8e}fgubaé?éﬁgglﬂﬂepﬂﬁﬁf?ﬂgb%F%%%%tt%ﬁmﬁ%ﬁd$e%%?“ e ot her
_heat'nglf&&ﬂgnisaéfeékgylggggogngrgggPlﬁ;dsggéihg data on the

differences for the heads, the supply of the energy to -the

heating elements is controlled based on the stored data.

‘54;.'A liquid ejecting device according to claim 47,
Wherein:
| the_time required for generating a bubble in part of
the liguid by at least one of the heafing elémenté; and the
- time required for generating a bubble in another part of the
liquid by another one of the heating elements have a
plurality of differences for each of the heads; and
‘for correcting positional shifﬁing'of delivered liquid
by one liquid ejecting portion between two heads when the
liquid is ejected onto a target, by storing data on the
differences for the heads, the energy to the heating

elements is controlled based on the stored data.

55. A liquid ejecting method which comprises using
heads each including a plurality of liquid ejecting
A iportions?prts_tngf?dfin parallel in a pfedetérmined direction,.

_the liquid ejecting pdrtions each including:




di fferent anmounts of energy. 58. A liquid ejecting nmethod according to any
one of clainms 55 to 57, wherein: the heating el enents i1g Gddr boggui d cel |
are two heating resistors connected in series to each other which have
equal resistances; and control nmeans for controlling the heat val ues of
said .two heating resistors is connected to a path for connecting said two
heating resistors, and by setting a current flow ng 16 Cctober 2006 102

in one heating elenent and a current flowing in the other heating el ement
to. differ,. said control neans contrg said one heating elenent and the
ot her heating elenment have a differénce in heat value. 59. Aliquid

ej ecting nethod according to any one of <clains 55 to 58, wherein: the
heating elements in said liquid cell are two heating resistors connected
in series todadfudtheelwhifer chaveirgual 1tesidtances; and control means
including a switching element for controlling the heat values of said two
heating resi &t Br¥rpdityonfebeatiing alpments oforonnedeciny shilblew heating
Tesistor,s, and by setting a current flowing in. one heating elenent and a
- current ¥ FHHRPISF thte SEnsPRNt PhgeBPEF¥nt the heating elements

being arranged in said predefermined direction in said
Iiquid céll; and
a nozzle for ejecting the liguid in said liquid cell by

using the bubbles produced by the heating eiements,

wherein all the heating elements in said liquid cell
are éupplied with energy, and by setting a difference
between a manner of supplyind energy to at least one of the
heating elements and a -manner -of supplying'enérgy to another
one - -of the ﬁeatiné elements, a direction_in which the liquid
| is ejected from said nozzle is controlled basedAon the

difference.

56. A liquid ejecting method which comprises using

heads each including a plurality of liquid ejecting

portions arrangedgin'papallel in a predetermined directibn,

the liquid ejecting porfions each including:

a liquid cell for containing iiquid;

a plurality of heating elements forrproducing bubbles
in response to the supply of energy, the heating elements
being arranged inrsaid predetermined direction in said

, liqﬁid cell; and

a nozzle for ejecting the liguid in said liquid cell by




to be equal or different, the operation of the switching element controls
the heat values of said one heating resistor and the othgod§rt bow
resistor. 60. A liquid ejecting nmethod according to any one of «clainms 55
to.- 59, wherein equal or alnost equal amobunts of energy are supplied to at
- |l east one heating elenent and at |east one other heating el ement anong the
heating elenments in said liquid cell, with a difference set in supplying
. the 16 Cctober 2006 103 energy. 61-. A liquid ejecting method according
to claimb55, wherein: a plurality-ofiodi £ferences are set in a manner of
supplying energy to at |east one heating el enent and at |east one other
heating el ement anong the heating elenents in said liquid cell; and by
storing gdat@a Qpd itf.e for the liquid ,ejecting portions, the
supply of tHe eﬁe?§§gggsth§9ﬁ§§-9néy Eﬁgnbg?gng ﬁ%ﬁT?BFged based on the
stored data. y;R2refn! LAy j ' ccording to clajm55 or 61,
‘wherein:: a Efu?grity-of‘gfﬁéégnc gggggggg--}?l%P#ﬁuﬁﬁ%FﬁéACﬁ%&ppLying
energy heedbuppdsbdaonetheahbpgye! SRR | s, one, ot her, heating
el enent anong.the heating ere%%hts i%Y5§g5§%F%%$% %%?f?yaﬁﬂpplylso
that a difference is set between the time required for

generating a bubble in part of the liquid by at least one of
| the.heating elgments, aﬁd the time required for generating a
_ bubble in another part of the liquid by another. one of the
. heating elements, a direction in which the liquid is ejected

from said nozzle is controlled based on the difference.

5?. A liquid ejecting method according to any one of
claims 55 and 56, wherein, among the heating eleﬁents in
o said liquid cell; at least one heating element 'and at least
one other'heating'element are simultaneously supplied ﬁith

different amounts of energy.

58. A liquid ejecting methbd according to any one‘of
-ciaims 55 to 57,

wherein:

the heating elements in said iiquid cell afe two
heating resistors connected in series to each other which
have equal resistances; and

cont?ol means for controliing the heat values of said
two heatingrresisto:s'is cbnnected to a path for cbnnecting

said two heating resistors, and by setting a current flowing




for correcting positional shifting of liquid delivered .by each of the
liquid ejecting portions when the liquid is ejected ontqggndigsdbos by
storing data on the differences for the liquid ejecting portions, the
supply of the energy to the heating elenments is controlled based on the
stored data. 16 Cctober 2006 104 63. Aliquid ejecting nethod according
to claim55, 61 or 62, wherein: a plurality of differences are set in a
manner of supplying energy to at |east one heating elenent and at | east
one ot her heating el ement anong the hegating elenents in said liquid cell;
and for correcting a position of delivered liquid which is wunique to each
of the heads when liquid is ejected onto a target, by storing data on the
di fferences for, the heads, the supply of the_energy to the heating

el ement s AT HE YA%thE SPEFeatdAlaving. i thgupiherecting

met hod Q] to any.one.qQf_ clai 55 and 61 to 63, -wherein: a

plurali ?‘y%%glq’ﬁ] %rlgr%eer‘% es‘?oaﬁé%sfgf ‘i ﬁaggi-rrﬁﬁﬁgﬁ%f meansHFPRkyCéaefdidt o at

| east o i el .and a | east _one ot her heating el enent anong the

heatingQéeﬂﬁg%ﬁgggiﬁﬁgggﬁtlgggiéhgepﬁgeﬁn 8a2i1l§ 18REn9nSvE"S
difference in heat value.

59. A liquid ejecting method according to any one of
claims 55 to 58, |
- wherein:
the heating elements in said liquid.cell'ére two
- heating resistors connectéd in series to each other which
have equal resistances; and |
conﬁrdl means inclﬁding a switching element for

controiling.the heat values of said two heating resistorsiis

connected to a path for connecting said two heating

resistors, and by setting a current. flowing in. one heating

element and a current flowing in the other heating element
to be equal or differenf, the operation of the switching
element controls the heat values of said one heating

resistor and the other heating resistor.

6Q. A liquid ejecting method according to any one of
;claims 55 to 59, wherein equal or almost equal amounts of
enerqgy are supplied to at léast one heating element and at
least one other heating element among tﬁe héating elements

in said liguid cell, with a difference set in supplying the




a correction value for correcting a position of liquid delivered by each
of the liquid-ejecting portions when the .,liquid is ejeqkekisyetooa target
is determned for each of Ilines for liquid ejection, and the energy to the
. heating elenents is controlled to correspond to the determned correction
val ue.” 16 Cctober 2006 105 65. A liquid ejecting nethod according to any
one of clains 55 and 61 to 64, wherein: a plurality of differences are
set in a manner of supplying energy to at |east one heating el enment and at
| east one.other heating el enent anobnggthe heating elenments in said liquid
cell; and a correction value for correcting a position of liquid delivered
by each of the liquid ejecting portions when the liquid is. ejected onto a
target is randomy determ ned, and the energy to the heating elenents is
cont rol P8P8 correspond to the deternined correction value. 66. A liquid
ej ecting nmethod according to claimb56, wherein: a plurality of. differences
are set between the tine required for generating a bubble in part -of the

e 0 Db o AR el e Pt Tty e L e e o
heating el engtSes,and _ . -
' a plurality of differences are set in a manner of
:_supplying energy to aﬁ least one héating element and at
least one other heating element among the heating elements
' iﬁ said liquid cell: and
by storing data on the differences for the liquid
_ejecting portions, the supply of the energy to the Heating-
- gléments is contfoiled based on the stored data. |

62. A liquid ejecting méthod according to claim 55 or
i61,

wherein:

a plurality of differences are set in a manner of
supplying energy to at least one heating element and at

least one other heating element among the heatihg elements

in said liquid cell; and

for correcting positional shifting of liquid delivered
. by each of the quuid ejectingrpdrtions when thé.liquid is
éjegted onto a target, by storing data on the differences
for thg liquid ejecting portiqns, the supply of the energy
ﬁo the -heating elements is controlled based on the stored

data.




for correcting positional shifting of delivered liquid by the liquid

ej ecting portions when the liquid is ejected onto a targgiQctdhér 3o 1 Ng .
data on the differences for the liquid ejecting portions, the energy to
the heating elenents is controlled based on the stored data. 16 Cctober
2006 106 67. A liquid ejecting nmethod according to claimb56 or 66,
wherein: a plurality of differences are set between the time required for
~generating a bubble in part of the liquid by at |east one of the heating
“elenents, and the tine required for 1ganerating a bubble in another part of

the liquid b ano h e of the heatjng elenents; and for correcting a
posi tion of gg gﬁ P?gu?ﬁeﬁﬁ?ﬁﬂ ?@thaﬁ|aa%°¥6l%%c%°o¢ 13 hreads when

liquid is. ejected onto a target, by storing data on the differences for

the heafis, ©rthesenergy to the heating elements is controll ed based on the
stored data 68. Aliquid ejecting nmethod according to claim56, 66 or 67,
wherein: a pherainty of differences are set between the tinme required for

oot o ana PRREE LBy PR aPheb Men bbb Dol in | SRR EEF o rer part o
-the liqghﬂp@¥1ﬁ6°%ﬁ@5gy to at least one heating element and at
" least one other heating element among the heating eleménts
‘in said liquid cell; and
for correcting a position of delivered liquid which is
unique to each of the heads when liquid is ejected onto a
target, by storing data on thé differences for the heads,
the supply of the energy to the heating elements is |
controlled based on the stored data.
64. A liquid ejectlng method accordlng to any one of

. claims 55 and 61 to 63,

wherein:

" a plurality of differences are set in a maﬁner of
supplying energy to at least one heating element and atl
least one other” heating element among the heating elements
in said liquid cell: and

a correction value for correcting a position of 1iquid
delivered by_eagh of the liquid ejecting ﬁortioné when. the
\liquid is ejected onto a target is determined for each of
lines for liguid ejection, and the énergy to the heating
elements is controlled to correspond to the determined

- correction value.




one of the heating elements; and a correction value for correcting a
position of Iiquid dellvered by each of the |iquid ejectig@eteser o@NS mhen
the liquidis ejected onto a target is deternmned for each of Ilines for
liquid ejection, ‘and the energy to the heating elenents is controlled to
correspond to the determined 16 Cctober 2006 107 correction value.. 69. A
| iquid ejecting nmethod according to any one of ;clains 56 and 66 to 68,
wherein: a plurality of differences are set between the tinme required for

generating a bubble in part of the_ljggid by at. |east one of the heating
el enment s, % :6ﬁ ui red for eneratlng a bubble i n anot her part of
the |iquid by ano herdY IS meiihory aacorsting tanany oer e€tion val ue

for correctin position of liquid dellvered by each of the liquid
ejectlﬁ}ﬁﬁﬁﬁq%%§“%héﬂ-ﬁﬁé 64iquid is ejected onto a target is randomy
determ ned, and the energy to the heating elenments is controlled to

- correspond tWhetairget er ni ned correction val ue.

a plurality of dlfferences are set in‘a manner of
supplying energy to at least one heating element and at
least one other heating éleﬁent amohg the heafing elements
in said liquid cell; and

a correction value for correcting a position of liquid
delive:ed.by each of the’liquid ejécting-portions when the
liguid is.ejecteq onto a target is randomly determined, and
the energy to the heating elements is cdntrolled to

correspond to the determined correction value.

66. A liquid ejecting'ﬁethod according to claim 56,

wherein:

a plurality of differences are set between fhe time
required for generating a bubble in part of the liquid-ﬁy at
léast one of the heéting'elements, and the time required for
generating a bubble in another part of the liquid by another
one of the heating elemgnts; and

for co;recting positional shifting of deliﬁered‘liqUid-
by the liquid ejecting portioné when the liquid is ejected
onto a target,-by storing data on the differences for the
-liquid ejecting portions, the energy to the heating elements

is controlled baéed'on the stored data;
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67. A liquid ejecting method ‘according to claim 56 or

66,

wherein:

a plurality of differences are set between the time
required for generating a bubble in part of the liquid by at
least;one of the heating elements, and the time fequired for
generating a bubble in another part of the liquid by another
one of the heating elements; and

for correcting a position of‘delivered liquid which is
unique to each of the heads when liquid is ejected onto a
target, by storing data on the differences for the heads,
the energy to thé heating elémenfs is controlled based on
the stored data. |

68. A liquid ejecting method according to claim 56,

66 or 67,

wherein:

ra plurality of differences are set between the time

required for generating'a bubble in part of the liguid by at
least one of the heating elements, and the time required for
- generating a bubble in another part of the liquid by another
- one of the heating elements; and

a correction value for correcting a position of liguid
.delivered bj each of the liquid ejeéting portions when the
liquid is ejected onto a target is determined for each of
-_lines for liquid.ejection, and thevenergy to the heating .

"elements is controlled to correspond to the determined
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correction -value.
69. A liquid ejecting'method according to any one of
~claims 56 and 66 to 68,

wherein:

a plurality of differences are sét between the time
required for generating a bubble in part of the liquid by at
least one of the heating elements, and the ﬁime required for

"generating a bubble in anothef part of the liquid by another
one of the heating elements; and

a correction value for cofrecting a position of liquid
delivered by each of the liquid ejecting portions when the
liquid is ejected onto a target is‘randomlyﬂdetermined, and
thé energy to the heating elements is controlled to

correspond to the determined correction value.




