5 March 2007 - 1 EJECTION CONTROL DEVI CE, LI QU D EJECTI NG N#&¥heby7 LI QUI D
EJECTI NG METHOD, AND RECORDI NG MEDI UM AND PROGRAM USED THEREW TH
BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a liquid ejecting device for delivering |iquid
droplets onto an object by ejecting the droplets, and an ejection control
device for controlling the ejection. In addition, the present invention
relates to a liquid ejecting nethod and program for realizing the liquid
ej ecting technology, and to a recordi;ng mediumw th the programrecorded
thereon. 2. Description of the Related Art One nethod of representing the
grayscale of a printed inmage is a pulse nunber nodul ation nethod. In this
met hod, the m nimuminage-constitutional unit, "pixel", is drawmn as a set
of smal | - diFFITEON CONTRG. DEVE GlunidiQUaD dJepiteNs DASFTEER h&égUab appar ent
pi xel dianeter formng a pixel. A difference in pixel dianeter is

recogni zed BIEQTENGfMEERCR, AND pREEPRYGING SMBDEIM TAED nRRRAGRAMfUSEDpl ets is
the nunber of droplets delivered to a "pixel region" corresponding to one
pi xel . Fig. 1A shows an exanpl e offHERE®IdHt i on pattern corresponding to a

pi xel grayscale. The ejection pattern is

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a liquid ejecting
device for delivering ligquid droplets onto an object by
ejecting the droplets, and an ejection control device fbr
gontrolling the ejection. In addition, the present
invention relates to a liquid ejecting method énd program
for realizing the liquid ejecting technology, and to a
recording medium with the program recorded thereon.
2. Description of the Related Art
One method of representing the grayscale of a printed
image is a pulse number modulation method. In this method,
the minimum image-constitutional unit, "pixel”, is drawn as
a set of small-diameter droplets. The ﬁumber of droplets
determines an apparent pixel diameter forming a pixel. A
‘difference in pixel diameter is recognized as a difference
in pixel grayséale. The number of droplets is the number of
droplets delivered to a "pixel region" corresponding to one
pixel.
Fig. 1A shows an example of an ejection pattern

corresponding to a pixel grayscale. The ejection pattern is




5 March 2007 - 2 formed by a string of ejection data ite G
indicating whether there is ejection of a droplet. The nuggygﬁﬁz?QY
represents ejection of a droplet, and the nuneral "0" represents no
ejection of a droplet. In this exanple of the ejection pattern, one pixel
is formed by a maxi mum of eight droplets. Each nuneral in Fig. |A
corresponds to the mninmumunit (ejection period) of ejection timng. The
ejection pattern is stored in a buffer nmenory so as to be associated with
a pixel region in which a pixel is to, be drawn, and is transferred to a
correspondi ng nozzle (ejecting outlet). At this tinme, the ejection data
itenms are sequentially read frombit O of the buffer nmenory. E ection of
droplets is controlled based on the ejection pattern. This process of
control formsowmy ian sititgsis P #n@cticnh digai dtemset eaghhéadicarhéntde t he
inkjet printer head disclosed in Japanese Unexani ned Patent Application
Publ i catihethRe. thees- izselirctinn Bifs ah8xaP18tpl ufBri PYMEEalno2zl es are
arranged in a line. The nozzles are used to sinulIaneousandraM/pixels,

whose ndifbeEsed teqgaeatd orhet RuftepPLi6t - nérdl £8¢ RHPETAYpel0f head is

called a "line head". In this case, ebﬁ%tion Batberns as descri bed above
TR ed

are st orE®LCR SIS B° RERGEEL, Ahdsé &r i af £83FReE AtinbBF of

pixels E%e%%i%%aggttern, one pixel is formed by a maximum of eight
droplets. Each numeral in Fig. 1A corresponds to the
minimum unit (ejection period) of ejection timing.

The ejection pattern is stored in a buffer memory so as
to be associated with a pixel region in which a pixel is to
be drawn, and is transferred to a corresponding nozzle
(ejecting Outlef). At this time, the ejection data items

" are sequentially read from bit 0 of the buffer memory.
‘Ejection of droplets is controlied based on the ejection
pattern. This process of contrel is shown in Figs. 1B and
1cC.

Liguid ejecting heads include the inkjet printer head
disclosed in Japanese Unexamined Patent Application
Publication No. 2003-226017. In this head, a plurality of
_nozzles are arranged in a line. The nozzles are used to
simultaneously draw pixels, whose number is equal to the
number of nozzles. This type of head is called a "line
head". 1In this case, ejection patterns as described above

are stored in buffer memories, whose number is equal to the

number of pixels to be drawn.




5 March 2007 3. SUMVARY OF THE | NVENTI ON Enbodi nents of t%%ﬁ&%ﬁiﬁgt
-invention can solve the above problens. According to an aspect o he
present invention, an ejection control device is provided which includes
an ejection-pattern storage unit, and a read-address shifting wunit in

whi ch, in a case where ejection patterns corresponding to grayscal e data
itens, each data item representing a grayscal e by using the nunber of
droplets to be delivered to each of pixel regions, are witten in the
ejection-pattern storage unit so as to be associated with the pixel
regions, when deflection of droplets gjected from ejecting outlets
corresponding to the pixel regions is controlled so that different sets of
droplets are delivered to the pixel regions within a drawi ng period for
drawi ng jxel, .the_read-address shifting unit shifts each of read
address%%mpgk%éméﬁﬁﬁlFQEEF%I?%e ejection-pattern storage unit in a droplet
ejecting periaod in response to the deflecting direction of each of the

ej ecting out’tERLINSEFePIbFYe PRESH} ediifgtd6n 688 B9 arthegd@vien
parallel, and when the directions of the droplets ejected fromall the
ejeCtierQRh@%ﬁs are simultaneously switched to be unidirectional; the

' ;?ﬁgl- 2ddr es%\cscrggdtiin%g t%niatn assiprera%ltt %r}e%lﬁsel )E)rsehsigntts itnrx]r%nq:?%gl,a%%r essles ina
ejection control device is provided which includes an
ejection-pattern storage unit, and a read-address shifting
unit in which, iﬁ a case where ejection patterns
corresponding to grayscale data items, each data item
representing a-grayscale by using the number of droplets to
be delivered_to each of pixel regions, are written in the
ejection-pattern storage unit so as to be associated with
the pixel regions, when deflection of droplets ejected from
ejecting outlets corresponding to the pixel regions is
controlled sc that different sets of droplets are delivered
to the pixel regions within a drawing period for drawing a
pixel, the read-address shifting unit shifts.each of read
addresses to be supplied to the ejection-pattern storage
unit in a droplet ejecting period in response to the
deflecting direction of each of the ejecting outlets.
Prefefably, the ejecting outlets are arranged in
parallel, and when the directions of the droplets ejected
from all the ejecting outlets are simultaneously switched to
be unidireétipnal; the read-address shifting unit
'Simﬁltaneously‘shifts the read addresses in a single

direction.




direction. 5 March 2007 4 The ejecting outlets may be arr J
parallel, and when the directions of the droplets ejected'f@%%gfpg7
ejecting outlets are separately switched, the read-address shifting unit
may separately shift the read addresses in units of the ejecting outlets.
When the ejection-pattern storage unit is constituted by a plurality of
storage areas, each storage area corresponding to one set of ejecting
outlets, in an abutting portion of one storage area which abuts on an
abutting portion of an adjacent stqrzgg area in the deflecting direction,
at least an ejection pattern may be expansively stored, the ejection
pattern being identical to an ejection pattern stored in the abutting
portion of the adjacent storage area. According to another aspect of the
present inve@hieor]jeatidgophéletpenbiynhedevicergeéd pnopadetlishj candncl udes a
head wunit having a plurality of ejecting outlets arranged in parallel, an
ej ect i onwhiaf |téut idigamiiitonfsoo fe driter dldapigtsdefieeteidofirofm dhepl et s ej ect ed
fromthe ejecting outlets of the head unit so that different sets of

dr opl et £Jactingelduidredd BEFca sgip@rataly ¢wigicked,r é§ronsadi-elidaeasdr awi ng
period for drawing a pixel, an ejection-pattern storage unit, and a

r ead- addreds g1 Aniigg Man| S SRR BRveE, ¥ &heéctpsd addresses in

“units of the ejecting outlets.

When the ejection-pattern storage unit is constituted
by a plurality of storage areas, each storage area
corresponding to one set of ejecting outlets, in an abutting
portion of one storage area which abuts on an abutting
portion of an adjacent storage area in the deflecting
direction, at least an ejection pattern may be expansively
stored, the ejection pattern being identical to an ejection
pattern stored in the abutting portion of the adjacent
storage area.

According to another aspect of the present invention, a
droplet ejecfing device is provided which includes a head
unit having a plurality of ejecting outlets arranged in
parallel, an ejection deflecting unit for controlling
deflection of dropiefs ejected from the ejecting outlets of
the head unit so that different sets of droplets are
delivered to a plurality of pixel regions within a drawing
period for drawing a pixel, an ejecfionupattern storége unit,
and a read-address shifting unit in which, when ejection
patterns corresponding to grayscale data items, each data

item :epresenting a grayscale by using the number of




patterns corresponding to grayscale data itens, each data oﬁll{ﬁg‘ 2007
representing a grayscale by using the nunber of 5 March 20 8r0p|ets

to be delivered to each of pixel regions, are witten in the

ej ection-pattern storage unit so as to be associated with the pixel
regions, the read-address shifting wunit shifts each of read addresses to.
be supplied to the ejection-pattern storage unit in a droplet ejecting
period in response to the deflecting direction of each of the ejecting
outlets. According to another aspect gf_the present invention, an ejection
control nethod is provided which incltides the steps of, in a case where

ej ection patterns corresponding to grayscale data itens, each data item
representing a grayscale by using the nunber of droplets to be delivered
to eachimfplgiteeltor égi aes,ivarredmtio techi pfapigpdctriegiopatt era storage unit
so as to be associated with the pixel regions, when deflection of droplets
ej ect ed wWidrhes) dat ithg egtdadtionparttespontibnggeo unhé pioxals tegbens is
controlled so that different sets of droplets are delivered to the pixe

r egi ons afisdsiimtgddwdwhng heediegglf geodead ngha pereraddgriest Fhgieant of read
addresses to be supplied to the ejection-pattern storage unit in a droplet
ej-ect i ngngdr isbd ftisn ceedp@isaerd e re§eFREctPngedsrepti6d 6P E€Aeh of the

ejecting outlets, and supplying the shifted read addresses .
ejection-pattern storage unit in a droplet ejecting period

in response to the deflecting direction of each of the
ejecting outlets.

According to another aspect of the present invention,
an ejection control method is provided which includes the
steps of, in a case where ejection patterns corresponding to
grayscale data items, each data item representing a
grayscale by using the number of droplets to be delivered to
each of pixel regions, are written in an ejection-pattern
storage unit so as to be associated with the pixel regions,
when deflection of droplets ejected from ejecting outlets
corresponding to the pixel regions is controlled so that
different sets of droplets are delivered to the pixel
regions within a drawing period for drawing a pixel,
shifting each of read addresses to be supplied to the

Aejection—pattern storage unit in a droplet ejecting period
in response to the deflecting direction of each of the
ejecting outlets, and supplying the shifted read addresses
to the ejection-pattern storage unit and reading a
corresponding ejection pattern.

According to another aspect of the present invention, a




to the ejection-pattern storage unit and reading a corres kﬂ@gg'ection
pattern. According to another aspect of the present invention, a rch
2007 - 6 conmputer-readabl e recordi ng medi um having a program recorded
thereon is provided. The programallows a conputer to execute the steps
of, in a case where ejection patterns corresponding to grayscale data
itenms, each data item representing a grayscale by using the nunber of
droplets to be delivered to each of pixel regions, are witten in an
ejection-pattern storage unit so as_tg@ be associated with the pixel

regi ons, when deflection of droplets €jected from ejecting outlets
corresponding to the pixel regions is controlled so that different sets of
droplets are delivered to a plurality of pixel regions within a draw ng
peri od fompulirawniragdabpexeecosifgi mgdaawhhevingad mudygessesetorded
supplied to the ejection-pattern storage unit in a droplet ejecting period
in respbhsseps fhRePderidedi ngTHerecepsAmotllenehaotonpietef ectoi ng outlet s,
and supplying the shifted read addresses to the ejection-pattern storage
unit anB8%peBARn§h& SE6PFeSponding Epeet VbArpati eehloMmceakEengst o anot her
aspect of the present invention, a rogramis provided which allows a
conput eFCF628REBHLBIt k& gFéHEF?%ﬁsdﬁgé L hems ca8echh@?ed e} 6&%i on patterns

corresponding tg,gragscale data jtens, each data item
represSenting grayscale by using the number of droplets to

be delivered to each of pixel regions, are written in an
ejection-pattern storage unit so as to be associated with
the pixel regions, when deflection of droplets ejected from
ejecting outlets corfesponding to the pixel regions is
controlled so tﬁat different sets of droplets are delivered
.to a plurality of pixel regions within a drawing period for
drawing a pixel, shifting each of read addresses to be
supplied to the ejection-pattern storage unit in a droplet
ejecting period in response to the deflecting direction of
each of the ejecting outlets, and supplying the shifted read
addresses to the ejection-pattern storage unit and reading a
corresponding ejection pattern.

According to another aspect of the present invention, a
program is provided which allows a computer to execute the
functions of, in a case where ejection patterns
.corresponding to grayscale data items, each data item
representing a grayscale by using the number of droplets to
be delivered to each of pixel regions, are written in an
ejection-pattern storage unit so as to be associated with

the pixel regions, when deflection of droplets ejected from




representing a grayscal e by using the nunber of droplets taphe, 964} vered
to each of pixel regions, are witten in an ejection-pattern storage unit
so as to be associated with the pixel regions, when deflection of droplets
ejected from5 March 2007 7 ejecting outlets corresponding to the pixel
regions is controlled so that different sets of droplets are delivered to
the pixel regions within a drawing period for drawing a pixel, shifting
each of read addresses to be supplied to the ejection-pattern storage unit
ina droplet ejecting period in response to the deflecting direction of
each of the ejecting outlets, and supplying the shifted read addresses to
the ejection-pattern storage unit and reading a correspondi ng ejection
pattern. BRI EF DESCRI PTION OF THE DRAW NGS Figs. 1A, 1B, and 1C are
schemat§te¢HinG tQHt s IFrRFRPOREINY | ChsHIH Hétle di®HPTE dd i on pattern
corresponding to a pixel grayscale and a pattern drawn by droplets froma
nozzl e SHFESHHIYITH Tt Hgl T s Hat tr Armlgt s gre éyeslclﬁft-?r’f‘@(q c

illustration of, a positional , relatiopnship between a nozzle and a pixel

regi on t thR R THROIRET OHEHG o UG iRFE Gk dToRT MG B i s a
Sohermly Pl A0 Sl RSPl ol Lonshl p bebieep ozgl es and
direCtiégggﬁion-pattern storage unit in a droplet ejecting period

in response to the deflecting direction of each of the

ejecting cutlets, and supplying the shifted read addresses

to the ejection-pattern storage unit and reading a

corresponding ejection pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A, 1B, and 1C are schematic illustrations of the
relationship between an ejection pattern corresponding to a
pixel grayscale and a pattern drawn by droplets from a
nozzle corresponding to the ejection pattern:;

Fig. Z is a schematic illustration of a positional
relationship between a nozzle and a pixel region in the case
of performing no deflective ejection;

Fig. 3 is a schematic illustration of a positional
relationship between nozzles and a pixel region in the case
‘of performing deflective ejection (twc directions):

Fig. 4 is a schematic illustraticn of loci of droplets
ejected from a nozzle in the case of performing deflective
ejection based on én ejection pattern wiitten without

considering deflective ejection;




Fig, 4 is a schematic illustration of loci of droplets egj 5 a
nozzle in the case of performng deflective ejection based on an €jection
pattern witten without considering deflective ejection; 5 March 2007 8
Fig. 5is a schematic illustration of rearrangenent of an ejection pattern
considering deflective ejection; Fig. 6 is a block diagram show ng
functional blocks according to the present invention; Fig. 7 is a
schematic illustration of a conceptual configuration according to. the
present invention; Fig. 8 is a block giagramshowi ng an exanple of a
signal processing unit; Fig. 9 is an illustration of a witing state of
ejection patterns; Fig. 10 is a block di agram show ng an exanple of a
read-address_shifting unit; Fig, 11 is a schematic illustration of

defl ecting BiFechibhs2afdhamBhAfsl biugRFaeLeR off ateanEaANPHIEHe 9Ead-

addr ess shitting unit shown in Ei%._lo; Flg. 12 is an illustration of a
rel at i 0AghPg ChELRBeR2ERCTE SONSdACEAPPerRTisstAds £d°6E61a8F1 ecti ve- ej ect ed
as showmn in_Fig._ 11, an

o3 shown IneELolcLiy andianclection BRLUELD L URe LD MLl Fo 13
directions . and,gmunt o, detlecti98htion;

Fig. 7 is a schematic illustration of a conceptual
configuration according to. the present invention;

Fig. 8 is a bleck diagram showing an exémple of a
signal processing unit;

Fig. 9 is an illustration of a writing state of
ejection patterns:;

Fig. 10 is a block diagram showing'an example of a
read-address shifting unit;

Fig. 11 is a schematic illustration of deflecting
directions and amounts of defleétion assumed in the read-
address shifting unit shown in Fig. 10;

Fig. 12 is an illustration of a relationship between an
ejection pattern assumed to be deflective-ejected as shown
in Fig. 11, and an ejection pattern for use in writing;

Fig. 13 is a schematic illustration showing other
examples of deflecting directions and amounts of deflection:

Fig. 14 is an illustration of a relationship between
each ejection pattern assumed to be deflective-ejected as
shown in Fig. 13, and an ejection pattern for use in
writing;

Fig. 15 is a block diagram showing another example of




Fig. 14 is anillustration of a relationship between each %Hﬁpt'gg attern
assuned to be deflective-ejected as shown in Fig. 13, and™a a%% 9 on
pattern for use in witing; Fig. 15 is a block di agram show ng anot her
exanple of 5 March 2007 9 the read-address shifting unit; Figs. 16A, 16B,
16C, and 16D are illustrations of read- address shifting relationship, and -
dot arrangenents, which are obtained by drawing, where Fig. 16A shows a
menory configuration, Fig. 16B shows deflecting directions, Fig. 16C
shows read addresses, and Fig. 16D shgws print-dot arrangenents; Fig. 17
is a block diagramshowing a circuit “configuration in the case of using no
read- address shifting wunit; Fig. 18 is a block diagramshowng a tiling
head; Fig. 19 is an illustration of a possible problem occurring in a
tiling hkadreaddafidges20shdfamngl kustrati on of an exanple of a buffer

menory used when a read-address shifting unit is applied to a tiling head.
DESCRI PTI ON U;QEHElﬁREFE@?EDl@B@PW% Fhe abbvelraleinniguf ofe3dpanese

Unexam ned Patent Application Publication No. 2003-226017 has,k no probl em
when address shifting relationship, and dot arrangements, which

. are obtained by drawing, where Fig. 16A shows a memory
configuration, Fig. 16B shows deflecting directions, Fig.
16C shows read addresses, and Fig. 16D shows print-dot
arrangements;

Fig. 17 is a block diagram showing a circuit
configuration in the case of using no read-address shifting
unit;

Fig. 18 is a block diagram showing a tiling head;

Fig. 19 is an illustration of a possible problem
occurring in a tiling head; and

Fig. 20 is an illustration of an examplé of a buffer
memory used when a read-address shifting unit is applied to

a tiling head.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The above technique of Japanese Unexamined Patent

Application Publication Né. 2003-226017 has no problem when
.a droplet ejected from a nozzle is delivered to only one
pixel region, as shown in Fig. 2.
However, the above technique cannot be difectly applied
to a lateral direction (LD) ejection technology proposed by

the present Assignee.




~a droplet ejected froma nozzle is delivered to only one gh%?khbggjon,'as
shown in Fig. 2. However, the above techni que cannot be directly applied
to a lateral direction (LD) ejection technol ogy proposed by the present
Assignee. 5 March 2007 10 1In the LD ejection technol ogy, ejection of an
ejected. droplet is electrically controlled to deflect. Fig. 3 shows that,
by using a head controlled to eject droplets in three directions, the
droplets are delivered to a pixel region in an overlappi ng manner. As
shown in Fig. 3, the grayscale of _ajqpixel is represented by the nunber of
droplets which are separately ejected froma plurality of nozzles (two
nozzles in this exanple). In the exanple shown in Fig. 3, there are two
hori zont al E&$ctin directions for droplet ejection. The %&fctio pattern

stored in the GUig &0 feifsii s tedmpiotied sdadt i whidkl In ot her
words, _deflection of ejectjon is unconsidered. Accordipgly,.by directly
readingd¥ﬁE1@Feé§i%%P?%E%%ﬁiﬁ?o?oﬁﬁﬁoﬁgﬁélEP é%ﬁﬁ%ﬁ%ts ?ﬂ%t %u%?o%%

originally delivered to i xe re hor.i |l y_deliyvered as shown

| i ‘
o Rl rb Ratha S st (Cnt E0LP % 1Ok ARoBl et cth MRS Y ane:
T id.i i | it db | del j d . i d ]
sty i rBBECen T OO Mk o1 SRH S e e FLIPHES ro (L RIFEE B TR T OC

beforehgﬂdo%8£lapping manner. As shown in Fig. 3, the grayscale of

a pixel is represented by the number of droplets which are
separately ejected from a plurality of nozzles (two nozzles
in this example). In the example shown in Fig. 3, there are
two horizoﬁtal ejecting directions for droplet ejection.

The ejection pattern stored in the buffer memory is
associated with each pixel region. In other words,
deflection of ejection is unconsidered. Accordingly, by
directly reading the ejection pattern for one nozzle,
droplets that must be originally delivered to a pixel region
are horizontally delivered as shown in Fig. 4. This means
that droplets are delivered to undesired positions.

To avoid image irregularity caused by droplets

delivered at undesired positions, as Fig. 5 shows, the
ejection data items must be rearranged beforehand for
deflection of ejection. For example, as shown in Fig. 5,
the ejection data items must be rearranged so that ejected
droplets can be delivered to the same pixel region. In Fig.
5, in a deflecting period in which ejection is deflected to
the left, the ejection data items are shifted by one éolumn

to the right. The hatched portions in Fig. 5 form an




defl ection of ejection. For exanple, as shown in Fig. 5, EQﬁm%ngﬁ}on dat a

items must be rearranged so that ejected droplets can be delivered to the

sanme pixel region. In Fig. 5, in a deflecting period in which ejection is

deflected to the left, the ejection data itens are shifted by one colum

to the right. The hatched portions in Fig. 5 forman 5 March 2007 - 11

ejection pattern in which delivered positions of ejected droplets

correspond to the same pixel region. Neverthel ess,” such rearrangenent of

ejection data itens Dby considering gideflecting direction beforehand

i ncreases the nunber of arithnetic operations of a processor that

converts grayscale data into an ejection pattern. Regarding bus width for

connecting the processor and the buffer nenory,  the doubLing of a bus

wi dth i BigcEase Raviagnnédndehiebt AshlBerefeePFohiresr edurrgatethat is,

eight bits. The rearrangenent of ejection data itens is not such a

pr ef er aBrersEat FORTBEPRNAn tRatBfafemanBi*AlaF PERRBLi ¢ operation | oad. The
e in which_read  addresses, to be

CUppl 1 ed {0 MAVS] WER TRRE parieh SO SRR OF S4rCt SOBITEE Hefby) are
o T1ed in s, g gpleloeLestioge bert st L fgaognse bpaiosdetlogting
addresseg QRS BP! L9 hQeRRCLEELEONRELET D §E8ERYS YN Ehat |
converts grayscale data into an ejection pattern. Regarding
bus width for connecting the processor and the buffer memory,
the doubling of a bus width in a case having no deflection
.of ejection is required, that is, eight bits. The
rearrangement of ejection data items is not such a
preferable solution both in hardware and in arithmetic
operation load. |
The present invention employs a technique in which read
addresses to be supplied to an ejection-pattern sﬁorage unit
(e.g., a buffer memory) are shifted in a droplet ejecting
period in response to the deflecting direction of each of
ejecting outlets. Specifically, as Fig. & shows, read

addresses to be supplied to an ejection-pattern storage unit

1 are shifted by a read-address shifting unit 2.

By using the read-address shifting unit 2, even if
deflection of droplets ejected from ejecting outlets 3
corresponding to pixel regions is controlled so that
different sets of droplets are delivered to a plurality of
pixel regions within a drawing pericd for drawing a pixel,

an ejection pattern can be written in the ejection-pattern




1 are shifted by a read-address shifting unit 2. By using ddr ess
shifting unit 2, even if deflection of droplets ejected f&gﬁwéﬁggq?ng
outlets 3 corresponding to pixel regions is controlled so that different
sets of droplets are delivered to a plurality of pixel regions within a

drawi ng period for drawng a pixel, an ejection pattern can be witten in
the ejection-pattern 5 March 2007 12 storage unit 1 identically to the
case having no deflective control. In other words, ejection patterns
corresponding to grayscale data ite each data itemrepresenting a

grayscal e by using the nunber of droplets to be delivered to each of pixel
regions, only need to be witten in the ejection-pattern storage unit 1. '
The ejection patterns do not need to be witten in the ejection-pattern

st or agestinkegelusotad tidebsigedori dretihwi rAsehbadngl ae deflectivpreferabl e
for the read-address shifting unit 2 to sinultaneously shift the read

addr essesntnod.single direction when the directions of the droplets .
ejected from all the ejecting outlets 3 are sinultaneously switched to be
uni di r ecti onBlt. Ot ReE hvereasee] onkl ¢ doR BEAFRS SCORF EEPPRALIRMI §° enabl es al |
the ejecting outlets 3 to eject droplets to correct Eositions. It is

pr ef er aBFayE6plendataad&ldr e88CBhPRERNGTER; £EPresenting a

grayscale by using the number of droplets to be delivered to
each of pixel regions, only need to be written in the
ejection-pattern storage unit 1. The ejection patterns_do
not need to be written in the ejection-pattern storage unit
1 so as to be asscociated with the nozzles 3.

It is preferable for the read-address shifting unit 2
to simultaneously shift the read addresses in a single
direction when the directions of the droplets ejected from
all the ejecting outlets 3 are simultaneously switched to be
unidirectional. 1In this case, one read-address shifting

unit enables all the ejecting outlets 3 to eject droplets to

correct positions.

It is preferable for the read-address shifting unit 2

to separately shift the read addresses in units of the
ejecting outlets 3 when the directions of the droplets
ejected from the ejecting outlets 3 are separately switched.
lIn this case, one read-address shifting unit only needs to
be provided for a set of ejecting outlets, which have the
same deflecting direction.

In addition, it is preferable that, when the ejection-

pattern storage unit 1 is constituted by a plurality of




to separately shift the read addresses in units of the ejsﬁh&%gzﬁyflets 3
when the directions of the droplets ejected fromthe ejectfing outlets 3
are separately switched. 1In this case, one read-address shifting unit only
needs to be provided for a set of ejecting outlets, which have the -sane
deflecting direction. In addition, it is preferable that, when the
ejection- pattern storage unit 1 is constituted by a plurality of 5 March
2007 13 storage areas, each storage area corresponding to each set of
ejecting outlets, in an abutting partyizon of one storage area which abuts
on an abutting portion of an adjacent storage area in the deflecting
direction, at least an ejection pattern which is identical to an ejection
pattern stored in the portion of the adjacent storage area be expansively
st or ed. SCRBE2GRaABERS T sCIRDWAL PRAGP 92T P2 FPHLeTPIPGIRT at @ aR-CRnSehhi ch two
conditions are defined, that is, no deflection (in which drOerts are

ej ect edo5t $APERENGr ORF 1 RES j Rt RRgPBUEFLRE BT hHeM 0¥ | 1% i 9hOt39¢ he ri ght
direction in Fig. 7. At this tine, assumng that an e'ectiog pattern to be
transf efFed ¥B1ADePRREP NGl o?f | FPUTRING RPFHERR Ph T sTVIAGR Carea 1A, it is
preferable that, b rovidin region (the .left_hatched portion in Fig.

7) in.tﬁﬁéfﬁQ?)gfﬁgchu e %%ff%?ﬁg?goﬂ 55??%?%’b%tai???%ng?n the region,
the ejegﬁéggion pattern which is identical .to an ejection pattern
stored in the portion of the adjacent storage area be
expansively stored.

One examplie is shown in Fig. 7. Fig. 7 shows a case in
which two conditions are defined, that is, no deflection (in
which droplets are ejected straight from the ejecting
outlets 3) and deflection to the right direction in Fig. 7.

At this time, assuming that an ejection pattern to be
transferred to n ejecting outlets 3 is written in a storage
area 1A, it is preferable that, by providing a region (the
left hatched portion in Fig. 7) in the (n+l)-th column, an
ejection pattern be written in the region, the ejection
pattern being identical to that (the right hatched portion
in Fig. 7) in the first column of a right adjacent storage

area 1B.

In the above case, 1n an ejection period in which the

deflecting direction is to the right, only by reading

ejection data stored in the (n+l)-th column in the storage
area 1A and transferring the read ejection data to the
nozzle in the n-th column, ejection of droplets adapted for

deflection of ejection can be performed.




patfern being identical to that (the right hatched portionsrhn gig 77) in
the first colum of a right adjacent storage area 1B. In thée S gv% case,
in an ejection period in which the deflecting direction is to the right,
only by reading ejection data stored in the (n+l)-th colum in the storage
area | A and transferring the read ejection data to the nozzle in the n-th
columm, ejection of droplets adapted for deflection of ‘ejection can be
performed. 5 March 2007 - 14 1In the present invention, even if a

t echnol ogy, of using the nunber of_di?plets to represent a grayscale is
conbined wth a technology of deflecting ejection, ejection patterns are
witten in the ejection-pattern storage unit 1, the ejection patterns
being identical to those in the case of not using the technol ogy of

defl ecti ng @petheopreshnt danentdduce eviks pifosessichgology afdusandprevent
hardware from becom ng conplex. In addition, even in the case of

i ncr eadihy romlgae fasinep igts imb@prssaisf le@teapsalia fiss cagipesecessary
to shift the read addresses. Enbodi nents of the present invention are
descri bedbel s Byaisigyy o dafidefiiopiete @ dadmg PEGTHER RetEFSfample. It
is assuned that each feature, which is not particularly shown or described
in thi SEHEEIFGEEAR iidh,thse eIeIEQRP I EHR A FHY aFFo s Wndwn GhT r el at ed

technical fields. ) , . .
: ejection patterns being identical to those in the case of

not using the technology of deflecting ejection. This can
ieduce the processing load and can prevent hardware from
becoming complex. In addition, even in the case of
increasing or decréasing the number of deflections, it is
only necessary to shift the read addresses.

Embodiments of the present invention are described
below by using an ink-droplet ejecting printer as an example.

It is assumed that each feature, which is not
particularly shown or described in this specification, be
selected from among those known in related technical fields.

In the following description, preferred embodiments of

the present invention are realized by hardware. However,

the embodiments are realized by processing in software which
is equivalent to the hardware.

When the present invention is realized in the form of a
computer program, the program is stored in a computer-

readable storage medium.

The types of the storage medium include, for example, a
magnetic storage medium such as a magnetic disk (flexible

disk or hard disk) or a magnetic tape, an optical storage




In the follow ng description, preferred enbodi ments of th reﬁgab7
invention are realized by hardware. However, the enbodi nment F{ eal i zed
by processing in software which 1is equivalent to the hardware. \Wen the
present invention is realized in the formof a conputer program the
programis stored in a conputer- readable storage nedium The types of the
storage nediuminclude, for exanple, a mnmagnetic storage nedi um such as a
magnetic disk (flexible disk or hard disk) or a magnetic tape, an optical
storage 5 March 2007 - 15 nediums as an optical disk, an optical

tape, or a machi ne-readabl e bar code,” a sem conductor storage device such
as a random access nenory (RAM or a read-only nenory (ROM, and another
physi cal device or nmediumfor use in storing the conputer program Wen

t he presedtiuvinnegech as ias rogdliicadd diy khardwapeidal tape.berreal i zed by an
integrated circuit, such as an application specific integrated circuit
(ASI O), mechanet-readakdewradevicse,i B semdciomidealt o eltpregewdiethcit pert ai ns.
The present invention is based on a technol ogy that erforns deflective

ej ecti osuch dsopl epgadotnaceespierery t(FéMecn@ s@pd-onlyl pena@sgcri bed in
earlier applications of the present assignee. For exanple, Japanese
Unexani f@@M) papast angpihegatoneisipgdl ideaticen oNo§edonn f22086€, 12002- 320862,

storing the computer program.

When the present invention is realized by hardware, it
maf be realized by an integrated circuit, such as an
application specific integrated circuit (ASIC), or another
known device in a technical field to which it pertains.

The present invention is based on a technology that
performs deflective ejection of droplets. One example of
the technology is fully described in earlier applications of
the present assignee. For example, Japanese Unexamined
Patent Application Publication Nos. 2002-32086l1, 2002-32086Z,
2003-037343, etc., describe the technology. In the
following, a repeated description of the deflective ejection
technology is omitted and portions related to the present

invention are only described.

1. First Embodiment
1-1. Circuit Configuration and Processing Operation

Fig. 8 shows portions related to the present invention
in a signal processing unit. The signal processing unit
shown in Fig. 8 consists of three porxtions, namely, a

digital signal prccessor (DSP) 11, a head controller 12, and




2003- 037343, etc., describé the technology. In the f°||0“%qgm:ﬁ b eat ed
description of the deflective ejection technology is omtfe £y 3 ggrtions
related to the present invention are only described. 1. First Enbodi nent
1-1. Grcuit Configuration and Processing Operation Fig. 8 shows portions
related to the present invention in a signal processing unit. The signal
processing unit shown in Fig. 8 consists of three portions, nanely, a
digital signal processor (DSP) 11, a head controller 12, and 5 March 2007
16 a head chip 13. The DSP 11 converis eight-bit image data into four-bit
grayscal e data by performng multivalue error diffusion. In the first
enbodi nent, the DSP- 11 perforns conversion so that a maxi num of five

- droplets can represent a grayscale. The grayscale data is DVA (direct
menory acbesd) chipadsfterred to the head controller 12. Specifically, the
grayscal e data is sequentially transferred for each pjxel (dog%#in t he
form of fourTh¢tDaBt &l ﬁﬁﬂ%ﬁrgép?éghﬁfélb iBage dpbd A PN romaddress 1
to address n, which corresponds to a head width. A pHL§ nunber goduration
(PNM) ufireysgalet dakaf B¥nperheTMAPEt ™dirtVBlHeyFEySCaf'e g&?%ﬁ?nto 3n eight -
bit ejection pattern. The bits constituyting_the ejection, patte

corr esp6h& ?éréFe@FPSHlﬂgPFonger@ggeé i PELS OLF oShveSioR 50 that

a maximum of five droplets can represent a grayscale.

The grayscale data is DMA (direct memory access)
transferred to the head controller 12. Specifically, the
grayscale data is sequentially transferred for each pixel
(dot) in the form of four-bit data, which represents 0 to 7,.
to a range from address 1 to address n, which corresponds to
a head width. A pulse number modulation (PNM) unit 12A
transforms the input four-bit grayscale data into an eight-
bit ejection pattern. The bits constituting the ejection
pattern correspond to ejection periocds, respectively. In
the first embodiment, a drawing period in which a pizel is
drawn is constituted by eight ejection periods 1 to 8.

The ejection pattern is wﬁitten into a buffer memory
'12B in units of eight bits. The buffer memory 12B has a
double buffer configuration. Specifically, the buffer
memory 12B consists of a RAM 1 and a RAM 2, each having a
storage size for one line. The RAMs 1 and 2 have a
relationship in which, while the ejection pattern is written
into one, ejection data corresponding to each ejection
period is read from the other.

A writing counter 12C generates and supplies write




the first enbodiment, a drawing period in which a pixel is5 ragg 5?
constituted by eight ejection periods 1 to 8. The ejection € ﬂ S
witten into a buffer nenory 12B in units of eight bits. The buffer nenory
12B has a double buffer configuration. Specifically, the buffer nenory
12B consists of a RAM1 and a RAM 2, each having a storage size for one-
line. The RAMs 1 and 2 have a relationship in which, while the ejection
pattern is witten into one, ejection data corresponding to each ejection
period is read fromthe other. A wl tjisng counter 12C generates and supplies
wite ------ R 5 March 2007 17 addresses to the buffer
menory 12B. The witing counter 12C sequentially generates colum
addresses for one line froma start address. Fig. 9 shows a state in which
the ej egddivaspastepntherbubfier| npeory WPttt eBhgnwohelRAMoWstehel RAM one
having a storage size of 8 rows and n colums is used. Bit values "0" to
"7 repfegentthgltbwianaressescesinespedycsacshicr apvel BpecEren deriods 1
to 8. The right-side vertical representations "PNM" to "PNMB" represent

ej ecti oRCphHEt @AAESFR- ej ection periods, respectively. For exanple, the

representation "PNML" represents, a set of ejection data itens ejected from
n - Fig. 9 shows state in which thé ejection pattern for

one line is written in one RAM. As the RAM, one having a
storage size of 8 rows and n columns is used. Bit values
"O" to "7" representing row addresses correspond to the
above ejection periods 1 to 8.

The right-side vertical representations TV'PNMCL" to
"PNM8" represent ejection patterns in ejection periods,
respectively. For example, the representation "PNM1"
represents a set of ejection data items ejected from n
nozzles in ejection period 1 (at kit 0 as a row address).

A reading counter 12D sequentially generates and
supplies read addresses to the buffer ﬁemory 12B. |

In the first embodiment, each ejection period is
divided into 64 divided periods, and droplets are time-
divisionally ejected. At this time, in the ejection period,

.only five nozzles are driven in the divided period. This
operation is repeatedly performed in the divided period, and
4one ejection period ends after 64 divided periods end.

Therefore, for nozzles to be driven in the divided
period, the reading counter 12D generates read addresses so
that ejection data items for use can be read. For example,

in ejection period 1, bit value "0" is generated as a row




nozzles inejection period 1 (at bit 0 as a row address). % reagiB€7counter
12D sequentially generates and supplies read addresses to @ﬁgc 3 er
menory 12B. In the first enbodi nent, each ejection period is divided into
64 divided periods, and droplets are time- divisionally ejected. At this
time, in the ejection period, only five nozzles are driven in the divided
period. This operation is repeatedly perforned in the divided period, and
one ejection period ends after 64 divided periods end. Therefore, for
nozzles to be driven in the divided geriod, the reading counter 12D
generates read addresses so that ejection data itens for use can be read.
For exanple, in ejection period 1, bit value "0" is generated as a row 5
March 2007 18 address, and in the divided _period, 320 values are

gener at eddrasscokoan iaddhes dagidgdunptd ogh 5EQeV€éP9§s?r%i%ﬁm%F?E?din
ejection period 2, bit value "1" is generated as a row address, and in the
di vi dedapeersdmn3addygrges afeugdher 8fedives VASPGAN addPLsdBLYi ntBnits of
five val ues. Subsequently,  this operation is repeatedly performed up to
ej ect i oRIpELELEB PETiAdr dadbaddradseshill't fRgIGRPE2ESE 3RiFt5°Y he read

addresses (colum addresses). .generated, by t | ow.resistor 12D I n,response
to defléé@&@ﬁsofaéﬁeépiéﬁ? éﬁ%}gfé EﬁS&géangagxgﬁ%Pgsg?r?h%e?%ﬁﬁé%%dregs

Shlftlngsugb u%%EédEQ%sgé%ngkeunits of five values. Subseguently,

this operation is repeatedly performed up to ejection period
8.

A read-address shifting unit 12E shifts the read
addresses (column addresses) generated by the low resistor
12D in response to deflection of ejection. Fig. 10 shows an
example of the read—addfess shifting unit 12E. The example
shown in Fig. 10 is directed to a case in which there are
two type of deflection of ejection. Specifically, one type
is no deflection. . The other type is deflection of ejection
to a right adjacent pixel (having one greater address
number). A deflecting direction is common to all the
nozzles per line. It is assumed that the deflecting
direction is switched in each ejection period.

In this case, as shown in Fig. 10, an adder 12El is
provided for column addresses. The adder 12El1 receives

‘deflecting direction information (indicated by "DEFLECTION
INFORMATION") and column addresses. The deflecting
direction information uses "O" to represent no deflection,
and uses "+1" to represent deflection to a right adjacent

pixel. 1In other words, as shown in Fig. 11, (ink) droplets




~shown in Fig. 10 is directed to a case in which there are syo. 4§ %887 of

defl ection of ejection. Specifically, one type is no deflectron. e ot her
type is deflection of ejection to a right adjacent pixel (having one
greater address nunber) A deflecting direction is common to all the
nozzles per line. It is assuned that the deflecting direction is swtched
in each ejection period. In this case, as shown in Fig. 10, an adder 12El
is provided for colum addresses. The adder 12E1 receives deflecting
direction information (indicated by "[FFLECTION | NFORVATI ON") "and col um
addresses. The deflecting direction information uses "0" to represent no
deflection, and uses "+l " to represent deflection to a right adjacent
pixel. In other words, as shown in Fig. 11, (ing% droplets 5 March 2007 -
19 ejeefiedtedofremotnozrpeslesr frampiexeixeYhe Bee | deflagtl@drection
information is supplied froma storage unit (not shown). In the above
conf i guBareehionhénfeanabdaness SHPPLirg fuanta19EowReRr@aRes &8Phm
addresses for reading ejection data itens at right adjacent addresses in
the cas&h@®¥)perform ng deflection, and supplies the col utm addresses to
the buffer nenory 12B. There_ js no change in row addresses., _In addition,
in the case bt We° FRPPER TN L THER T £A: allef e%%aﬂs%ﬁdqrﬁ%%g SHiftibE di rectly

OUtpUtSu%QE &Sﬁdgggggg%ggscolumn addresses for reading ejection

data items at right adjacent addresses in the case of
performing deflection, and supplies the column addresses to
the buffer memory 12B. There is no change in row addresses.
In addition, in the case of no deflection, the read-address
shifting unit 12E directly outputs the read addresses
generated by the reading counter 12D, |

An example of a process of the read-address shifting
unit 12E is described below with reference to Fig. 12.

In Fig. 12, each deflecting direction is indicated by
an arrow. Deflecting direction information to be added to
each column address is represented by "0" or "+1". In the
case in Fig. 12, ejection pericd 1 has no deflection.

In each odd ejection period, that is, in ejection
pattern PNM1, PNM3, PNM5, or PNM7, the read-address shifting

.unit 12E directly outputs an input read address.
| Conversely, in each even ejection period, that is, in
.ejection pattern PNMZ, PNM4, PNM6&6, or PNM8, the read-address
shifting unit 12E adds "1" to a column address and outputs
the address. Then, the row address is output in input form.

This causes the buffer memory 12B to transfer, to a




generated by the reading counter 12D. An exanple of a proc$§amgﬁzb¢ﬁ :
read- address shifting wunit 12E is described belowwth referencé to Fi

12. In Fig. 12, each deflecting direction is indicated by an arrow.

Defl ecting direction information to be added to each colum address is
represented by "0" or "+1". In the case in Fig. 12, ejection period 1 has
no deflection. In each odd ejection period, that is, in ejection pattern
PNML, PNM3, PNVb, or PNM7, the read-address shifting unit 12E directly
outputs an i nput read address. Conversely, in each even ejection period,
that is, in ejection pattern PNM2, , PNMB, or PNMB, the read-address
shifting unit 12E adds "1" to a columm address and outputs the address.
Then, the row address is output in input form This causes the buffer
menory 12Bzite tramebpendisdat® wedemn2egdrezg Onoakl 8J€6FE€8ponding to
colum address 0, an ejection pattern in which a reading position is

shi f t ed pas tieanc had whichFpg reaging pogii§iennds phifhedoad epeehedniperi od,
droplets based on the read ejection data items, "0", "0", "1", and "1",
are ej e€t@d fi£em a nozzle corresponding to colum address O to a pi xel
regi on opposing the nozzle, In the_ even e'ection_&gjigdjggrgglets based on
the read ej eBt | BAls dhime; t hsthegeddrgueciyon perjody dLpRIEcted to

pi xel's based on the read ejection data items, "0", "0O", "1V, and
"1", are ejected from a nozzle corresponding to column
address 0 to a pixel region opposing the nozzle. In the
even ejection period, droplets based on the read ejection
data items, "0O", "1™, "1", and "0", are ejected to pixels
which are right adjacent to nozzles corresponding to column
address 0.

As a result, actual droplets delivered to the pixel
region are identical to those corresponding to the data
‘items stored in the buffer memory 12B. In other words, all
the droplets are ejected to exact positions of delivery.

The read-address shifting unit 12E having the above
configuration is applicable to a case in which there are
three types of deflection of ejection, that is, a case in
which droplets ejected from three nozzles are delivered to
one pixel region in an overlapping manner, as shown in Fig.
13.

In this case, regarding deflecting direction
information, no deflection may be represented by "0",

‘deflection to a right adjacent pixel may be represented by

"+1", and deflection to a left adjacent pixel may be




which are right adjacent to nozzles corresponding to colum yadgrgss 0. As
a result, actual droplets delivered to the pixel region are itdentical to

t hose corresponding to the data itens stored in the buffer nmenory 12B. In
other words, all the droplets are ejected to exact positions of delivery.
The read-address shifting unit 12E having the above configuration is
applicable to a case in which there are three types of deflection of
ejection, that is, a case in which droplets ejected fromthree nozzles are
delivered to one pixel region in an,everl appi ng manner, as shown in Fig.
-13. In this case, regarding deflecting direction information, no

defl ection may be represented by "O deflection to a right adjacent pixel
may be represented by "+1", and deflection to a | eft adjacent pixel my be
5 Mar chr@@0gsentledrlepr Bséht edRbythis "time, tihe ejertiemeraljtiextti on pattern
read fromthe buffer nenory 12B is a pattern conposed of the hatched

port i onseahofwomn nt g ghufder | meperer lWorts, 2 ipaie oforepexdd &f 1419 ods 2,

5, and 8, that is, in each of ejection patterns PNM2, PNVb, and PNMB, the
buf f er merersd 12BrbUePEL ShOVR Ldchhfiget form ejection data at the read

~address input to the read-address shifting ,unit 12E.
- In other words, in each of ejection periceds 2, 5, and 8,

that is, in each of ejection patterns PNM2, PNM5, and PNMS8,
the buffer memory 12B oﬁtputs, in unchanged form, ejection
data at the read address input to the read-address shifting
unit 12E.

In each of ejection periods 3 and 6, that is, in each
of ejection patterns PNM3 and PNM6, the buffer memory 12B
outputs eﬁection data at an address right adjacent to the
read address input to the read-address shifting unit 12E.

In each of ejection periods 1, 4, and 7, that is, in
each of ejection pétterns PNM1, PNM4, and PNM7, the buffer
memory 12B outputs ejection data atran address left adjacent
to the read address input to the read-address shifting unit
12E. _

Next, another example of the read-address shifting unit

+ 12E is described below.

The read-address shifting unit 12E shown in Fig. 10 is
suitable for use in a case in which all ejecting outlets
arranged in parallel are simultaneously switched in the same
direction. The read-address shifting unit 12E shown in Fig.
15 is suitable for use in a case in which the directions of

ejecting droplets from ejecting outlets arranged in parallel




In each of ejection periods 3 and 6, that is, in each of &gt} 9pgpatterns
PNM3 and PNM6, the buffer nenory 12B outputs ejection data at an address
right adjacent to the read address input to the read-address shifting unit
12E. In each of ejection periods 1, 4; and 7, that is, in each of ejection
patterns PNML, PNM4, and PNM/, the buffer nenory 12B outputs ejection data
at an address left adjacent to the read address input to the read-address
shifting unit 12E. Next, another exanple of the read-address shifting unit
12E is described bel ow. The read-adﬂ@gﬁs_shifting unit 12E shown in Fig. 10
is suitable for use in a case in which all ejecting outlets arranged in
paral l el are simultaneously switched in the sane direction. The

read- address shifting unit 12E shown in Fig. 15 is suitable for use in a
case i nawki skreeteilyeswiibabedt Ehecteag-dfdpeessshibmirgeenihglolitlets
arranged in parallel 5 March 2007 22 are separately switched. The

r ead- adgreys dhi Fiidnglaniie dgEcrshednPPACEig. 15 is described below. In the
read-address _shifting unit 12E shown in Fig, 15 it is assunmed that there
are two typesnofh@eFPedraoRreats BpbeEtinh. URkgardl i Q8T 1ettiish, there are
two types of deflection, that is, no deflection, and deflection to a

right adfad8nfSshREr CRali hBesRed§Fekler TYRRF eSS FoitRFyLon of

ejection. Regarding deflection, there are two types of
deflection, that is, no deflection, asd deflection to a
right adjacent pixel (having one greater address number).
The deflecting direction is switched for each ejection
period. The condifioﬁs that have been described are
identical to those for the read-address shifting unit 12E
shown in Fig. 10.

The difference is that odd column addresses and even
column addresses correspond to different deflecting
directions. In other words, there is a difference in that
there are tws deflecting directions in one ejection period.
Accordingly, the read-address shifting unit 12E shown in Fig.
15 includes two adders, that is, an adder 12E1 for column

addresses and an adder 12EZ2 for row addresses. In each

adder, deflecting direction information is added to a

corresponding address.
In this ceonfiguration, in the case of deflection, the

read-address shifting unit 12E generates an address for

reading ejection data in an ejection period next to that for
the right adjacent address (right adjacent pixel), and

supplies the generated address to the buffer memory 12B.




The deflecting direction is swtched for each ejection pegﬁg%mhgﬂg7
conditions that have been described are identical to thosé Tor the

read- address shifting unit 12E shown in Fig. 10. The difference is that
odd col um addresses and even colum addresses correspond to different
deflecting directions. In other words, there is a difference in that

there are two deflecting directions in one ejection period. Accordingly,
the read-address shifting unit 12E shown in Fig. 15 includes two adders,
that is, an adder 12E1 for columm adgdresses and an adder 12E2 for row
addresses. In each adder, deflecting direction information is added to a
correspondi ng address. In this configuration, in the case of deflection,
the read-address shifting unit 12E generates an address for reading

ej ect i orvater dal yan i¢j ddtd areperdbhnaaf licottivat, fthe rehe-midghiesadj acent
addr ess éri?ht adj acent pixel), and supplies the generated address to the
buf f er oG mp Rinis NEEc o st s 23 n Cohengeldy foirm, t éecasedof no

defl ection, the read-address shifting unit 12E outputs, in unchanged form
the readddfffeSegaidest &F e eadiagi wguoseit 82D12D. An exanpl e of a
process executed by the read-address shifting unit 12E is descri bed bel ow
with referenfB £52BP48. of15APrecesp, executed by the read-address :

shifting unit 12E is described below with reference to Figs.
16A to 16D.

In Figs. 16A to 16D, deflecting directions are
indicated by the arrows. Deflecting direction information
added to each row address and each column address is
represented by "0" and "+1". To clarify an advance in
ejection period concerning the row address, the advance is
represented by "PNM+1". 1In the case shown in Figs. 16A to
16D, the odd column addresses in ejection period 1
correspond to no deflection of ejection, and the even column
addresses in ejection period 1 correspond to deflection of
ejection.

The process is specifically described. It is assumed
that the even column addresses in ejection period 1 are
input to the read-address shifting unit 12E. At this time,
droplets ejected to the pixels at the column addresses are
.not deflected. Accordingly, "0" is input to each of the
adders 12El1 and 12E2, and the input addresses are output in
unchanged form to the buffer memory 12B.
| In addition, it is assumed that the even addresses in

ejection period 1 are. input to the read-address shifting




In Figs. 16A to 16D, deflecting directions are indicated kaf %5%6 oWs.
Defl ecting direction informati on added to each row address and éach col um
address is represented by "0" and "+1". To clarify an advance in ejection
period concerning the row address, the advance is represented by "PNW1".
In the case shown in Figs. 16A to 16D, the odd col unm addresses in
ejection period 1 <correspond to no deflection of ejection, and the even
colum addresses in ejection period 1 correspond to deflection of

ej ection. The process is specificallyescribed. It is assuned that the
even colum addresses in ejection period 1 are input to the read-address
shifting unit 12E. At this tinme, droplets ejected to the pixels at the

col umm addresses are not deflected. Accordingly, "Q" is.input_.to each of
the adders 12E1 a8 TRES, téﬁértﬁ@rlﬁb@?eaﬁaF§§§ese&?8tﬁﬂtgg?p}%tsunchanged
formto the buffer nenory 12B. In addition, is assuned that the even
address@§e|ﬁeféﬁééﬁﬁoﬁopéﬁﬂﬁa fdaﬁéepﬁpa%x?6sthe read- address shifting 5

March 2007 - 24 _unit . At .this tinme, for_these xel ect ed
droplets ar@&h %é?f%ﬁ?ed"% %th?p%BJB%e%ﬂc$l%%I€h éﬁ%ﬁ%;i@éﬁ J“fs i nput

t h of the adders 1 t, th
changed 1082 NeA%r PoRESHAFacER G RRdPOSEaE S Ant ene PoNr G0 cee s o

Shlftedrlght adjacent odd addresses, and the row address is shifted

to the next ejection period 2.

Therefore, for nozzles corresponding to the even column
addresses, in ejection period 1, ejection data in the next
ejection period 2 is read. Accordingly, as shown Fig. 16D,
in ejection period 1 at column address 2 (odd column
address), two droplets are delivered, one being ejected from
a corresponding nozzle, the other one beiﬁg ejected from a
left adjacent nozzle. Iﬁ the next ejection period 2, at the
same column address 2 (odd column address), no droplets are
delivered.

This is because droplets that must be ejected in the
columns have already been ejected in the previous ejection
period, and because, in ejection period 2, droplets are
delivered to adjacent pixel regions.

Therefore, by using this ejection control method, two
droplets can be delivered to close positions. A difference
in distribution of delivered positions influences image
texture in the case of viewing a formed image. Similarly to
the above-described example, the ejection control method is

also applicable to a case in which there are three types of




to the next ejection period 2. Therefore, for nozzles corr i to the
even colum addresses, in ejection period 1, ejection dat?ﬁgﬁgﬁﬁ@g%ext
"ejection period 2 is read. Accordingly, as shown Fig. 16D, in ejection
period 1 at columm address 2 (odd colum address), two droplets are
delivered, one being ejected from a correspondi ng nozzle, the other one
being ejected froma |eft adjacent nozzle. In the next ejection period 2,
at the sane colum address 2 (odd colum address), no droplets are
delivered. This is because droplets that nust be ejected in thée colums
have al ready been ejected in the previious ejection period, and because, in
ejection period 2, droplets are delivered to adjacent pixel regions.
Therefore, by using this ejection control nmethod, two droplets can be

del i ver eé filectliose offosijeiceneon.A di fference in distribution of delivered
positions influences image texture in the case of viewng a fornmed inmage.
Simlarly to the above-described exanple, the ejection.control nethod is
al so applicable to a case in which there are three types of 5 March 2007

25 def le@ti oAdgRngpeesi of. First Babadimges of First Enbodi ment As

described in the first enbodinent, by enploying a_ technique of shifting
‘read address®8 faseespefséntphe first embodiment, by employing a

technique of shifting read addresses in response to

deflection of ejection, a circuit configuration similar to
that in the case of using the deflective ejection technology
in the DSP 11 and circuits in stage prior to the buffer
memory 12B can be used without being changed. Accordingly,
the need to design a new digital signal processing circuit
is eliminated. In addition, a possibility of complexity and
a possibility of increase in circuit size can be avoided.

Employment of a techﬁique of shifting read addresses
can easily cope with the case of changing a deflecting
direction and the amount of deflection, and with the case of
changing deflecting order. The technique can easily cope
with the case of increasing ér decreasing the number of
nozzles for ejecting droplets which are to be delivered in
an overlapping manner. Therefore, the technique is useful
for effective utilization of the existing circuit eiements
and increasing resolution.
For reference, a circuit configuration in a case in

which shifting of read addresses as in the first embodiment

" is not used is shown in Fig. 17. The circuit configuration

shown in Fig. 17 is used when processing up to ejection




def| ection of ejection, a circuit configuration simlar to ah h@7the
case of using the deflective ejection technolegy in the D h g g

circuits in stage prior to the buffer nenory 12B can be used w thout being
changed. Accordingly, the need to design a new digital signal processing
circuit is elimnated. In addition, a possibility of conplexity and a
possibility of increase in circuit size can be avoi ded.. Enploynent of a
techni que of shifting read addresses can easily cope with the case of
changing a deflecting direction angfége_annunt of deflection, and with the
case of changing deflecting order. techni que can easily cope wth the
case of increasing or decreasing the nunber of nozzles for ejecting
droplets which are to be delivered in an overlapping manner. Therefore,

t he t echpritdneern sreasefanlgenfeort afsf exteicve edt.i | iThat uee of the aekbskting circuit
el ements and increasing resolution. For reference, a circuit configuration
in a caserioniltwhdiostf ighirktting obtr ead yaddgedses dssigntihg &irst enbodi nent
is not used is shown in Fig. 17. The circuit configuration shown in Fig.
17 i s uskedimadrdDsfeddiPngbup Bdse) cavises B langhr2p03ceginpatinen
rearrangenent is executed. The use of the above circuit configuration not
only reddi téds &S ddifng Fhedwdidght e§ BSPFataAbuBubeveenchhseBSH Lbhger

processing time in the DSP 11A. The width of a data bus between the DSP
11A -and a head controller 12 increases to eight bits.

2. Second Embodiment
'+ 2-1. Circuit Configuration and Processing Operation

Next, a second embodiment of the present invention in
the case of applying the above-described first embodiment to
a tiling head is described below.

The tiling head is such that, as Fig. 18 shows, its
head part is divided into a plurality of head chips. The
RAM 1 and RAM 2 shown in Fig. 18 correspond to the RAM 1 and
RAM 2 in the buffer memory 12B (Fig. 8), respectively.

Ejection data items are transferred in paraliel from
memory chips 1 to N corresponding to the head chips to the
head chips. When applying the reading method described in
the first embodiment, as Fig. 19 shows, ejection data
positioned on the head chip boundary is stored in two memory

‘chips. Accordingly, to realize the above-described reading,
a circuit for switching data buses for the twb memory chips
is required.

In the second embodiment, a technique that dces not

.requires a data-bus switching circuit is proposed.




and. a head controller 12 increases to eight bits. 2. Secongrﬁnggghgynt 2-1.
Circuit Configuration and Processing Operation Next, a seCo g di ment
of the present invention in the case of applying the above-described first
enbodinent to a tiling head is described below The tiling head is such
that, as Fig. 18 shows, its head part is divided into a plurality of head
chips. The RAM 1 and RAM 2 shown in Fig. 18 correspond to the RAM 1 and
RAM 2 in the buffer nenory 12B (Fig. 8), respectively. Eection data itens
are transferred in parallel from nenpry chips 1 to N corresponding to the
head chips to the head chips. Wen l'yi ng the readi ng net hod descri bed
in the first enbodi nent, as Fig. 19 shows, ejection data positioned on the
head chip boundary is stored in two nmenory chips. Accordingly, to realize
t he aboveatestmidied rieadinegsecand embodilhentswahchijpgtdahapbhtusesnfor the
two nenory chips is required. In the second enbodi nent, a techni que that
does ' notwhirdquiores spottatsathus $weatclthigp bobuodetyi poptoposeéd. 5 March 2007
27 Accordingly, in the second enbodi nent, an ejection pattern which
cor r espord® rdeda ine ad- eldijpdeotndempryochiipninsa depbdidetive manadfacent
menory chip in a duplicative manner. Specifically, as Fig. 20 shows, a
redundant ar 8aecgfically, as Fig. 20 shows, a redundant area is

provided in the boundary portion of each memory chip.

Address width in the row direction in the redundant area is

equal to that of the original memory chip. Address width in

the column direction in the redundant area is consistent

with the amount of deflection.

The amount of deflection is determined by the amount of

adjacently shifting a droplet by deflecting ejection. For

example, the amount of deflecticn may correspond to a shift

in droplet position by two pixels, or a shift in droplet

position by three pixels.

When the amount of detection corresponds to a shift in

droplet position by one pixel, as shown in Fig. 20, the

address width in the column direction 1in the redundant area

corresponds to one pixel. As described above, in the case

of unidirectional deflection of ejection, the redundant aréa

of each memory chip is provided in only one side. As shown

in Fig. 14, when ejection is deflected in two directions,

namely, a positive direction and a negative direction,

redundant areas are provided on opposite sides of each

memory chip.

A writing counter 12C used in the second embodiment




provi ded in the boundary portion of each nenory chip. Add%%&%dﬂzﬂﬁ? in the
row direction in the redundant area is equal to that of the original

menory chip. Address width in the colum direction in the redundant area
is consistent with the anount of deflection. The anount of deflection is
determ ned by the anmpbunt of adjacently shifting a droplet by deflecting

ej ection. For exanple, the anount of deflection nay correspond to a shift
in droplet position by two pixels, or a shift in droplet position by three
pi xel s. Wien the anmount of detection gorresponds to a shift in droplet
position by one pixel, as shown in Fig. 20, the address width in the
colum direction in the redundant area corresponds to one pixel. As

descri bed above, in the case of unidirectional deflection of ejection, the
redundankeqarieas ebreachiseneoystbieping phevi-dddndan@nbyeape side. As shown
in Fig. 14, when ejection is deflected in two directions, nanely, a

posi tive di r8béi coraadt Aionegaths vée dingcthenreduedane aant e B edsn a5 provi ded
on opposite sides of each nenory chip. Awiting counter 12C used in the
second grirddirment shchhritdlt2@®e wri28ng eguintes dAT eddrateeonsi devEing t he
redundant areas. The correction considering the redundant areas can be

per f or nediegucatehas thenaferirad toubher boatdapyrhebvesn that,

adjacent memory chips, data can be written at two addresses
on the boundary.

For example, when the head controller 12 writes an
ejection pattern at a start column address between two
adjacent memory chips, it operates so that also the last
column address of one memory chip in a first stage is
designated as a write area.

For this purpose, for example, a technique in which the
writing counter 12C generates the last column address of one
memory chip in the first stage simultaneously with the start
column address of the next stage is employed. In addition,
for example, another technique is employed in which, in the
writing counter 12C, the last column address of one memory
chip in the first stage is latched and is supplied to the
buffer memory 12B when the start column address of the -

| memory chip in the next stage is generated.

Alternatively, a method of making a change to address
lines of the buffer memory 12B can also be employed. For
example, the addfess lines are wired so that, when a
particular address is generated, also a particular address

in the memory chip in the first stage is designated as a




when data is transferred to the boundary between two adjac%ﬂy 3§5y chi ps,
data can be witten at two addresses on the boundary. For "e gﬁﬁl . when
the head controller 12 wites an ejection pattern at a start colum
address between two adjacent nenory chips, it operates so that also the

| ast columm address of one nenory chip in a first stage is designated as
a wite area. For this purpose, for exanple, a technique in which the
witing counter 12C generates the | ast columm address of one nenory chip
in the first stage sinultaneously wth,the start colum address of the
next stage is enployed. In addition, or exanpl e, another technique is
enpl oyed in which, inthe witing counter 12C, the |ast columm address of
one nmenmory chip in the first stage is latched and is supplied to the
buf f er nenidrey rE2Boshen the start col um address of the menory chip in the
next stage is generated. Alternatively, a nethod of nmaking a change to :
address |inM¥srepvehe pufnethodeinryhieB, cuhenl sbe beSBndpl oyedecoran exanpl e,
the address lines are wired so that, when a particular address is
gener at & ecalion Papierinc FeahizdagesypligatienneibeyedhrpiPn PRELEERSt Stage
is designated as a 5 March 2007 29 wite region. Mreover, a nethod in
whi ch, WfeRutRatpgp 1 dypildepd iys manner can also be employed. In

.other words, data to be written in.a redﬁndant area is
output in a duplicative manner, and is directly written in
the redundant area.

As described above, there are various possible ways to
realize the above-described reading. It is only necessary
for write addresses to be generated so that an ejection
pattern on the boundary can be written in a particular

redundant area.

2-2. Advantages of Second Embodiment

As described in the second embodiment, by providing a
redundant area to each memory chip forming the buffer memory
12B, and repeatedly recording, in thé redundant area, an
ejection pattern belonging to another memoiy chip, even if
deflection of ejection from a tiling head unit is controlled,
droplets can be ejected to exact positions only by shifting
read addresses.

In addition, reading of the read addresses is realized.
by a simplified circuit configuration without requiring a
dedicated circuit configuration.

The present invention is applicable to a printer's head




a duplicative manner can al so be enployed. In other words, 4 10’ be

witten in a redundant area is output in a duplicative nanner, and is
directly witten in the redundant area. As described above, there are
vari-ous possible ways to realize the above-described reading. It is only
necessary for wite addresses to be generated so that an ejection pattern
on the boundary can be witten in a particular redundant area. 2-2.

Advant ages of Second Enbodi nent As ge§§ribed in the second enbodi nent, by
providing a redundant area to each nenory chip form ng the buffer nenory
12B, and repeatedly recording, in the redundant area, an ejection pattern
bel ongi ng to anot her nmenory chip, even if deflection of ejection froma
tiling hesid udiich ejesity glnledromieds diromnc diedss .ej Shieereseagact positions
only by shifting read addresses. In addition, reading of the read

addr essdventigd iifedlssy aprsiigsiaks @ @ rmdging lc myticgFsdnido s LRcrhsut
requiring a_ dedicated circuit configuration. The present invention is

appl i cabie the &9nd mrdit-s Head&liNEeh 20§7 Pressgt davenkirahisj ects ink

droplets from heads. The present, invention is also applicable to a signal
processiQR?%ﬁqqgkq to a printer including the head unit and to other

ejection pattern requiring duplication, the ejection patter %%29H5put in

electric apparatﬁses. An object on which an image is
printed by the printer is not limited to paper, but may be
plastic material, metal material, or another type of object.
Moreover, the present invention is applicable to én
inspection appaxatus_which ejects a testing sample in the

‘form of droplets.




in the head unit. In addition, the present inventionis a e to a
printer including the head unit and to other electric appgﬂg%ﬁ§?@&7An

obj ect on which an image is printed by the printer is not limted to
paper, but may be plastic nmaterial, nmetal material, or another type of
object. Moreover, the present invention is applicable to an inspection
apparatus which ejects a testing sanple in the formof droplets. 5 March
2007 31 CLAIMs: 1. An ejection control device conprising: an

ej ection-pattern storage unit; and r sadladdr ess shifting unit in which, in
a case where ejection patterns corresponding to grayscale data itens,

each data itemrepresenting a grayscale by using the nunber of droplets to
be del i vellgdiMS%: each of pixel regions, are witten in said

ej ection-pattern storage unit so as to be associated with the pixel

regi ons, when deflection of droplets ejected fromejecting outlets
corresponding to the pixel regions is controlled so that different sets of

dropl ets are del i %er ed ot itoire cpimtelo Ir @@ivars: Wdkdpiri sandrawi ng  period for
drawi ng a pixel, said read-address shifting unit shifts each of read
addresses to Bs slpptied-patsaird sepeeieconnpatt anha storage unit in a
droplet ejecting period in response to the deflecting direction of each of
t he read-address shifting unit in which, in a case where
ejection patterns corresponding to grayscale data items,
each data item representing a grayscale by using the number '
of droplets to be delivered to each of pixel regions, are
written in said ejection-pattern storage unit so as to be
associated with the pixel regions, when deflection of
droplets ejected from ejecting outlets corresponding to the
pixel regions is controlled so that different sets of.
droplets are delivered to the pixel regions within a drawing
period for drawing a pixel, said read-address shifting unit
shifts each of xread addresses to be supplied to said
ejection-pattern storage unit in a droplet ejecting period

in response to the deflecting direction of each of the

ejecting outlets,

2. The ejection controi device according to claim 1,
- wherein the ejecting outlets are arranged in parallel,‘and
when the directions of the droplets ejected from all the
ejecting outlets are simultaneously switched to be
unidirectional, said read-address shifting unit

simultaneously shifts the read addresses in a single




ejecting outlets. 2. The ejection control device according.tg.clahm1,
wherein the ejecting outlets are arranged in parallel, andsraﬁghapﬁ%
directions of the droplets ejected fromall the ejecting outlets are

simul taneously switched to be wunidirectional, said read-address shifting
unit sinultaneously shifts the read addresses in a single 5 March 2007 32
direction. 3. The ejection control device according to claiml, wherein
the ejecting outlets are arranged in_p | 1el, and when the directions of
the droplets ejected fromthe ejectingoutlets are separately sw tched,
said read-address shifting unit separately shifts the read addresses in
units of the ejecting outlets. 4. The ejection control device according to
any one ofirgfbippecedi ng clains, wherein, when said ejection-pattern
storage unit conprises a plurality of storage areas, each storage area
corresponding to one set of ejecting outlets, in an abutting portion of
one storage area which abuts on an abutting portion of an adjacent storage
area in the deti ectihFEti¢lekan opentzal |dewicamnajantion matdlerim ils
expansively stored, the ejection _pattern being identical to an ejection
pattern sV%?E%l?nt@ﬁeej%% 1RIngupbrEs onrof axrenagell abernpasabialbe amda. 5. A

droplet ejecti devi ce,  conpri sin
P %hen Qﬁe gyrectfon of tﬁ% droplets ejected from the
ejecting outlets are separately switched, said read-address
shifting unit separately shifts the read addresses in units

of the ejecting outlets.

4, The ejection control device according to any one of
the preceding c¢laims, wherein, when said ejection-pattern
storage unit comprises a plurality of storage aréas, each
storage area corresponding to one set of ejecting outlets, in an
abutting portion of one storage area which abuts on an abutting
portion of an adjacent storage area in the deflecting direction,
at least an ejection pattern is expansively stored, the ejection
pattern being identical to an ejection pattern stored in the

abutting portion of the adjacent storage area.

5. A droplet ejecting device comprising:

a head unit having a plurality of ejecting outlets
arranged in parallel;
| ejection deflecting unit for controlling deflection of
droplets ejected from the ejecting outlets of the head unit

so that different sets of droplets are delivered to a




a head unit having a plurality of ejecting outlets arrang i n l'lel;
ejection deflecting unit for controlling deflection of drgﬁM%FQQQPZCted

fromthe ejecting outlets of the head unit so that different sets of
droplets are delivered to a 5 March 2007 33 plurality of pixel regions
within a drawing period for drawing a pixel; an ejection-pattern storage
unit; and read-address shifting unit in which, when ejection patterns
corresponding to grayscale data itenms, each data itemrepresenting a
grayscal e by using the nunber of dr ets to be delivered to each of pixe
regions, are witten in said ejection-pattern storage unit so as to be
associated wth the pixel regions, said read-address shifting unit shifts
each of read addresses to be supplied to said ejection-pattern storage
uni t i nradugrdpltet odj diedg regarngdwilihiasponsawiiogt herdefll €oti ng direction
of each of the ejecting outlets. 6. An ejection control nethod conprising
the step¥awfing @nbixgdde where ej ection patterns corresponding to '
grayscal e data itens, each data itemrepresenting a grayscale by using the
nunmber of dr%%l%ﬂ@chcﬁépﬂEF?Q%r%HO¥@gee%%htbfa@gxel regions, are witten

in an ejection-pattern storage unit so as to be associated with the pixel
r egi ons, read-address shiffing unit in which, when ejection

patterns corresponding to grayscale data items, each data
item representing a grayscale by usiné the nuinber of
droplets to be delivered to eacﬁ of pixel regions, are
written in said ejection-pattern storage unit so as to be
associated with the pixel regions, said read-address
shifting unit shifts each of read addresses to be supplied
to said ejection-pattern storage unit in a droplet ejecting
period in response to the deflecting direction of each of

the ejecting outlets.

6. An ejection control method comprising the steps of:

in a case where ejection patterns corresponding to
grayscale data items, each data item representing a
grayscale by using the number of droplets to be delivered to
each of pixel regions, are written in an ejection-pattern
storage unit so as to be associated with the pixel regions,
| when deflection of droplets ejected from ejecting
outlets corresponding to the pixel regions is controlled so
that different sels of droplets are delivered to the pixel
regions within a drawing period for drawing a pixel,

shifting each of read addresses to be supplied to the




when defl ection of droplets ejected fromejecting outlets [ ding to
the pixel regions is controlled so that different sets of%ﬁ%%ﬁ%#@?are
delivered to the pixel regions within a drawing period for drawing a

pi xel , shifting each of read addresses to be supplied to the 5 March 2007.
34 ejection-pattern storage unit in a droplet ejecting period in response
to the deflecting direction of each of the ejecting outlets; and supplying
the shifted read addresses to the ejection- pattern storage unit and
reading a corresponding ejection pat{grn. 7. A conputer-readable recording
medi um having a programrecorded thereon, the programallow ng a conputer
to execute the steps of: in a case where ejection patterns correspondi ng
to grayscale data itenms, each data itemrepresenting a grayscale by using
t he nuntsgecsficgropitéesn tivgadel wditednt @ dsgphedf epekéingegesnsd are
witten in an ejection-pattern storage unit so as to be associated with
the pi xdn regronse Weeth@erleddeicéangr ddreprtérs efeepel Ploirhej ecting
outlets corresponding to the pixel regions is controlled so that different
sets of CdieGHECs oatd dsli #8fed to a plurality of pixel regions within a

drawi ng period for drawing a, ixgl, shiféing each of read. addresses to be
supplied to fHRPlying the shirted read addré€sses to the ejection-

pattern storage unit and reading a corresponding ejection

pattern.

7. A computer-readable recording medium having a
program recorded thereon, the program allowing a computer to
execute the steps of: |

in a case where ejection patterns corresponding to
grayécale data items, each data item representing a
grayscale by using the number of droplets to be delivered to
each of pixel regions, are written in an ejection-pattern
storage unit so as to be associated with the pixel regions,

when deflection of droplets ejecfed from ejecting
cutlets corresponding to the pixel regions is controlled so
that different sets of droplets are delivered to a plurality
of pixel regions within a drawing period for drawing a pixel,

shifting each of read addresses to be supplied to the
ejection-pattern storage unit in a droplet ejecting period
in response to the deflecting direction of each of the
ejecting outlets; and

supplying the shifted read addresses toc the ejection-

pattern storage unit and reading a corresponding ejection




ejection-pattern storage unit in a droplet ejecting periodSIhgchgﬁgpnse to
the deflecting direction of each of the ejecting outlets; a suppl yi ng
the shifted read addresses to the ejection- pattern storage unit and
readi ng a corresponding ejection 5 March 2007 - 35 pattern. 8. A program
for allowng a conputer to execute the functions of: in a case where

ej ection patterns corresponding to grayscale data itens, each data item
representing a grayscale by using the nunber of droplets to be delivered
to each of pixel regions, are wittgg in an ejection-pattern storage unit
so as to be associated with the pixel regions, when deflection of droplets

. ejected fromejecting outlets corresponding to the pixel regions is
controlled so that different sets of droplets are delivered to a plurality
of pi xepategions within a drawi ng period for drawing a pixel, shifting each
of read addresses to be supplied to the ejection-pattern storage unit in a
droplet ejecting period in response to the deflecting direction of each of
the ejecting outlets; and supplying the shifted read addresses to the

ej ection- pdtterh AT RN 2 TEad FPTR ST dsh SRS %jt & i on
patternfunctions of: |
in a case where ejection patterns corresponding to
grayscale data items, each data item representing a
grayscale by using the number of droplets to be delivered to
each of pixel regions, are written in an ejection-pattern
storage unit so as to be associated with the pixzel regions,
when deflection of droplets ejected from ejecting
cutlets corresponding to the pixel regions is controlled so
that different sets of droplets are delivered to a plurality
of pixel regions within a drawing period for drawing a pixel,
shifting each of read addresses to be supplied to the
ejection-pattern storage unit in a droplet ejecting period
in response to the deflecting direction of each of the
ejecting outlets; and
supplying the shifted read addresses to the ejection~

pattern storage unit and reading a corresponding ejection

pattern.




EJECTI ON CONTROL DEVI CE, LI QUI D EJECTI NG DEVI CE, LI QUID E%g§£$E§°UETHOD’
AND RECCRDI NG MEDI UM AND PROGRAM USED THEREW TH ABSTRACT

DI SCLOSURE A liquid ejecting device includes an ejection pattern storage
unit and a read-address shifting unit. In the ejection pattern storage
unit, ejection patterns corresponding to grayscale data itens, each data
item representing a grayscale by using the nunber of droplets to be :
delivered to pixel regions, are stor S0 as to be associated with the

pi xel regions. In each ejection period of droplets, the read-address

shifting unidechidd Tonaeds, agdressestborhersEPPhi@birde r8iRgl on pattern

storage wunit in response to the deflecting direction of ‘eachi o ej ecting
outlets. FEGECHING METHOD, AND RECORDING MEDIUM AND PROCGRAM USED

THEREWITH

ABSTRACT OF THE DISCLOSURE

A liquid ejecting device includes an:ejection pattern
storage unit and a read-address shifting unit. ‘In the
ejection pattern storage unit, ejection patterns
corresponding to grayscale data items, each data item
representing a grayscale by using the number of droplets to
be delivered to pixel regions, are stored so as to be
associated with the pixel regions. 1In each ejection period
of droplets, the read-address shifting unit shifts read
addresses to be supplied to the ejection pattern storage
unit in response to the deflecting direction of each of

ejecting outlets.

FIG. 6




