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DESCRI PTI ON | MAGE FORM NG METHOD AND | NK- JET PRI NTI NG
DEVI CE TECHNI CAL FI ELD The present invention rel ates

w0 oooat9s4nmge form ng nethod and an ink-jet priPCT/oRR006/305467
device for carrying out a printing of an inmage in
which a ground tint is enbedded which indicates that
copyi ng of an original inmge-iLs inhibited. BACKGROUND
ART Conventionally, ther jQus printed matters -
that has an original inaggﬂ%%géﬁégﬁof which is .
i nhi bited, which include certificates, inportant
docunents, etc., such as a resident card or a copy of
a famly register, and negotiable securities, such as
a bank not EMAGESTORKINGMETHGRAED ANHeoBERt BREIT B DHHCE
order to prevent unauthorized copying of the origina
i mges of such printed matters which is not permtted,
there are proposed several nethods and devices for

G I nition and distinction that the
'reprvé%g%gﬁgggbe is a copy of the original inmge at

the tine of_.repro i e r. X§ﬂ$% I J—
Japanese L%qﬁ- r%%gé%tgﬁ¥8%%%ﬁ}g??%%ESNEQ‘%§O4-2é%é%fmgng
di scl oses_an i,nage processjn evi ce .whi ch_incl ud n
TSRS b RECUAPE. BP b SEAROSE. SRECOAEY ot
the target inage and the image pattern which indicates. .
phint supyihgrofinege iargeich mageovad FArbi %%d?m%%fﬁiaeéi which
data out put uni.t which outputs the inmage data obtai ned
afidetates that copying of an original image is inhibited.

BACKGROUND ART

Conventionally, there are various printed matfers.
that has an original image copying of which is inhiEited;A
which inéludeAcertificateslwimpoftént documghts, étd.;'suéh‘ééi
a resident cara or é éé;yiOf a'family régister;‘éndlhégotiéble
securities, sﬁch asjéfbéqunqte,Aazstock{cé?ﬁifiééte,.a

epenture, ‘stc. In order o prevent wnauthorized copying of
the.o;iéihal imé§és{Gfisu;hfﬁrintéd}matters,whiéh'ié’not
permiftéd; there a;e'prbéoséa'seﬁefal méthbds;and deﬁices for.
enabiihg fecoénition aﬁa;aistiﬁétion‘théﬁ the}reproduced imégé
is a copy: of- the oriéiﬁal iﬁéééﬁat;ﬁhg timé.ofAfeﬁfﬁduéfioh'bf
thelimagez_4 ” - | |

;Féf*eXamﬁleg}Japaﬁese}péidfOpen‘Patept App;ibation '

No. 2004-260341 d‘j'.sclo'_‘se?s.‘ anlmage pﬁ:écés.éi;ig,aevi'célu'yépicb

includes ‘an image combinirg unit which superimposes ard
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the conbination of the target imge and the inmage
pattern, to a predeterm ned out put device. Al so,

wa apanegsss Lai d- OQpen pat ent Applicati on No. 200BcRH2B661305467

di scl oses an i nage processi ng nethod for

di sti ngui shing a background part and a |l atent inage
part of an image. In this imaege- processing nmethod, a
ground tint inmage generatin un|t generates a se

GOFB e Hire HAAUE IPREGeAPAr tniRa?S @aégﬁrasgléa% th

a first nunber of pixels, and a set of dots for the

bagkgabemd hgdr comlviiely PS ehpriezegat vimdgeaigetphtbited, and a
nunber of pixels which nunber is different fromthe

fBktst catpdierurdft pihiehs coufipuesy thagendge gener abedined after
this manner. An additional information unit in the

LABYBoRH BEASHN G TR HBOE e 98t I Bhsgeasit ROSI th88eOpathern, to
dot group contalned in the |atent inmage-part of the

n?ggd &ﬂ% hgeggbg cyalue of the bit p05|t|on
co

respon |ng i tronal information.
addi ti on, e sh t called the for I on._she
M th vhi ch e e R B ERHg PRh A S eds %&8?5&%3‘5
s used. On thls sheet, the mark (for, exa

eRAAadpRI4L A ogss: éapym%%umqqeﬁi?%n nghwlné%at es

that the imge of the sheet is a copy of the original .
Hiregéngsi gring ed baickigranndppacal adbrsiliarenhaimaga part of an
reproduced by a copier. On theother hand, the
baskgr ound Ward idfageherboegeihs metilddd awgtbuad tint image
optical density that is difficult to be reproduced by
PEEeQQ@iﬁﬁ-uﬂ@ﬁadﬁﬂéf%%ésd§n§éﬁ|@§ Pltd MRk Patén@ngdnage
e
part which is expressed with a first number of pixels, and a
set of dots for the background part which is expressed with a
second number of pixels which number is different from the
first number of pixels. A new image 1s generated in this
manner. An additional information unit in the image
processing method controls each position of the dot group
contained in the latent image part of the image according to
the bit value of the bit position corresponding to the
additional information.

In addition, the sheet called the forged prevention
sheet with which a special printing is performed beforehand is
used. On this sheet, the mark (for example, characters, such
as "copy inhibition") which indicates that the image of the

sheet is a copy of the original image is printed with an

optical density that can be reproduced by a copier. On the
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background part are provided such that it is difficult
for the human eyes to distinguish the mark part and

wao b@ologsakgr ound part. The mark part and the bap&KyiRRoed305467

part formed in the areas other than the docunent part

of the image are called a "ground tint". It is

demanded that a ground tint is3enbedded in a docunent

i mage Wi thout spoiling the informtion on the docunent
é@hﬁﬁc%a%%ip%E%HQﬁQ§9r§HBdtHé¥ta95rEﬁﬁu}mﬁgﬁtlﬁa?FéPFe@szth
a pattern which can be distinguished at the tinme of
eopybhicahadensitiy thagopy Oiftheubr ity hal repagducaddby the
printing of a ground-tint pattern is already realized

ot be. el Bied raphiataigdepbi cips i of i fige neirtkogarsuaehdashe

that is used in a laser printer. In recent years, not

Rk¥gtHend Be: fHdMNRgvaasbceuMsi fighit R& is difficult for the
el ectrophotographi c printing nethod, but. al so the

Eﬁﬁgg %gégygg<%§¥ngwﬁ%ﬁethgk@%% tgé%ﬂ %EBEQP%E%F?%%{%und

usi ng ein I'ng ne n whic

Shetl) DR eS8 PR LB P A 3

spread. It is known that the ink- jet printing device
G<e3S a’thele Hramhttihey dReHBCRReP2 TP E WicediPgR REGdCalled a
The liquid ejection head conprises a pressure
demenad i mpntt'hi t whi chgenerates the pressure which
pressurizes the ink of the liquid chanber which

comuni cat est W ¢ hadni@ideaz zhet Wai gho@jeadintt e émbpdeéd in a
the ink. The pressure is applied to the ink of the

document image without spoiling the information on the
document as much as possible, and tﬁat a ground tint pattern
is a pattern which can be distinguished at the time of copying
that it is a copy of the original image. And printing of a
ground-tint pattern is already realized by the
electrophotographic printing method, such as that is used in a

laser printer.

In recent years, not only the image forming device

using the electrophotographic printing method, but also the

image forming device (the ink-jet printing device) using the
ink jet printing method in which the liquid ejection head is
used as a printing head which carries out ejection of the
recording liquid (ink) has been spread.

It is known that the ink-jet printing device uses
as the printing héad the liquid ejection head. The liquid

ejection head comprises a pressure generating unit which
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l'iquid chanber by driving the pressure generating unit
of the liquid ejection head in accordance with the

WO pwge9s4nd or mati on. A droplet of the ink is ejBCL/aRR006/305467

fromthe nozzle, and it is nmade to adhere to a
recordi ng medium such as a sheet or a film so that
an image is fornmed on the recarding nmedi um (printing)
. The dot position and the dot size that which can be =
poreeat e e mregdelrs pyebeh R IFWHESSeEbRILRE ABdiiamliquid
are different between the printing of the ink jet
phamibengrimetthabmand i cheeprwith nheohozkée which ejects the
el ectrophot ographic printing nethod. That is,
AESHT Sl Nthd dirdkhe ehechrophotographipt ipHi Bbi BBeNBLRASE the
the dots can be forned at substantially arbitrary
QS mdneg) ; r DL

b ThL o post TT50 ThACRr e PrsEathyo e or the

rinting head is restricted t he.nozzle pitch an :
PaNd Ao BB b0 Eretinnd g tResh® Rrgyaptomation.

accordi ng to the el ectrophotographic printing nethod, |,
AR A ST Pred S THET GCOFUTRE REAFLRT GoRs Hiots

perneate the recordi ng nedium However, according to

nade | ik gdens itet Bngererdbey netiupy i suichgaki qusldedoay a
perneate the recording nediumafter the ink is ejected

fiolm heso edaridiang inede uhs Bmthddendathespeeaddhgg medium
arises. Therefore, when performng the printing using
Q$Fﬁﬂﬁﬂhdﬁﬂ printing device which ejects a droplet of

the recording liquid and forns an i nage (printing) |,

there is aqpe got position and the dot size that which can be
formed, and the dot spreading on thé recording medium are
different between the printing of the ink jet printing method
and the printing of the electrophotographic printing method.
That is, according to the electrophotographic printing method,
the dots can be formed at substantially arbitrary positions.
However, according to the ink jet printing method, the dot
position that can be formed by the printing head is restricted
by the nozzle pitch and the drive frequency of the printing
head.

Moreover, according to the electrophotographic
printing method, the toner transferred to the recording medium
does not permeate the recording medium. However, according to
the ink jet printing method, the printing liquid does permeate

the recording medium after the ink is ejected to the recording

medium, and the dot spreading arises.
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problemas to how to performthe printing of an inage
pattern which indicates that copying of a docunent

WO pge9§4S6 | nhi bi t ed. DI SCLOSURE OF THE | NVENTI EINI/Ar2006/305467

obj ect of the present invention is to provide an

i mproved i mage form ng nethod in which the
above-nentioned problens are edim nated. Another

obj ect of the present invention is to provide an imge
form ng netHeerefivinsh péehoprsierelny ithd myiotiag bsbge the
in which a ground tint is enbedded which indicates
tthatjeopyrigriofg tdewiori ghhah ¢imgss iss doohilkitt ed, thy

using an ink-jet printing device. Another object of

rBEoRHESENT 1 diiME RO Folrist anirﬁéq]éje(pﬁ!lrﬂtﬁ%'gj) el there is a
printing device which perforns the printing of an

LN i ro LAt . Leh.
PP b et Copyi R Yo BRE LG, S g as oY phnirys pattem
I n.order .to achieve the above:neniioned, ohjects, the ., .
BPASRAERAHCRTRT riohr GUPHRBIARE dtfe P oAt hodfiproited.
use with an ink-jet printing device which forns a dot

on a recording nmedium by ejecting a drop of recording
liquid, the inmage form ng nethod conprising the steps
BESCLOSVRI PR HEEYYENGI@RI ch a ground tint is

enbedded in one of a foreground partand a background

part of an @migjedt ofaghe bhesgrountrdnitiion Agi €atpr@vide an
that copying of the original inage is inhibited; and

MRKESGe@ IRLHY didithihyOHbehadnesvan & e&e0bnbhe-Hott Rled
unit area in the foréground part different froma

ﬁfSBié%éK%re eliminated.

Another object of the présent invention is to
provide an image forming method which performs the printing of
an image in which a ground tint is embedded which indicates
that copying of the original image is inhibited, by using an
ink-jet printing device.

Another object of the present invention is to
provide an ink-jet printing device which performs the printing
of an image in which a ground tint is embedded which indicates
copying of the original image is inhibited.

In order to achieve the above-mentioned objects,
the present invention provides an image forming method for use
with an ink-jet printing device which forms a dot on a
recording medium by ejecting a drop.of recording liquid, the
image forming metﬁod comprising the steps of: forming an image

in which a ground tint is embedded in one of a foreground part



10

15

20

25

I'i quid adhesion area of the dot per unit area in the
background part. The above-mentioned image form ng
woredohogB4smy be configured so that a plurality BET/JP2006/305467
adj oi ning dots constitute the ground tint. The
above-nmentioned image formng method may be configured
so that a plurality of adjoiriayg dots mhicr coPstltuge
th round tint are formed by ejecting a plurality of
anpg QﬁékQH?UPQCBFHFnafI?Quﬁ%;9%9%% sHRESK oEAR i FPEI tint
the recordi ng nmedium The above-nentioned imge
Horrrdiginmthed rapYbBIcehfiituced soathamaghels etridiingd;
li quid adhesion area of the dot per unit area is
gd | rafk dependiengrdingi Hhqunies adikartiaat erest bEstiod @t per
color of the recording Iiquid being used. The _
By ear@ntinoned FBREGr b@fdVga- Rtk Fgd rBRY ??mﬁQfoé%?faing
so that the recording liquid adhesion area of the dot
PREu LN daield1 bRea PAS KGE O PR el hAEIELLNAD difie

recording |iquid adhesion area“o e dot per un

ea t reground part . The above-nenti oned
?%Hg:&ﬂg}nﬁﬁ%%ﬁethod may be configured so that the

| nthe 1 or SHPoBREVBARER L GERoehARTRIES Redra wy pe
|'i qui d adhesion area of the dot per unit area in the
rrekigroiesd spakhat Thep hienid tiyentfi ededinimgeddior miamgtitute
nmet hod may be

the ground tint.

The above-mentioned image forming method may be
configured so that a plurality of adjoining dots which
constitute the ground tint are formed by ejecting a plurality
of drops of the recording liquid to a same location on the
recording medium. |

The above-mentioned image forming method may be
configured so that the recording liquid adhesion area of the
dot per unit area is varied depending on lightness
characteristics of a color of the recording liquid being used.

The above-mentioned image forming method may be
configured so that the recording liquid adhesion area of the
dot per unit in the background part is.larger than the
recording liquid adhesion area of the dot per unit area in the
foreground part.

The above-mentioned image forming method may be

configured so that the recording liquid adhesion area of the



configured so that the ink-jet printing device is
provided to forma dot of a variable size on the
wo ewonei4ng nmedi um and a plurality of adj oi ni NBCTHOR2906/305467

constitute the ground tint. The above-nentioned i nage
form ng nethod may be configured so that the ink-jet
printing device is provided t<o74orma dot of a fixed
gi e on the recordin% medium and a plurality of

BJE-OP‘?FF oL S@onst FRat BPERE YL@ rti A6, Lakger than the
above-nenti oned i mage form ng nethod may be configured
EHCOREING He quikl pehepiomtarrp duvitde idotppevi dellt tarea in the
forma dot of a fixed size on the recordi ng nedi um
hadkarping gartty of adj oi ni ng dots which constitute the
ground tint are forned by ejecting a plurality of

drops of thed eeerdinentisiid thfe FRFRLIhICALEREE Hhy be
the recording medium In order to achieve the

R iQn bj.ect t [ [ on .

%?ggﬁ%es aﬁgﬁﬁ ?Fe?ﬁ%r??ﬁii%? @é@?@@kﬁh?§ﬁf§%rﬁ% %f%ﬁﬁded to

n_a recordi medi.um by ejecting a drop. pf recording
Fogi B89N S Rk FELaBIT Mt 4Ty Qoo TEGRBRT 2 AECHT, and a

round-tint pattern creation unit adapted to form an
3#&@1}*:,5/ Wi éAJe1giBantPts monssidisedaba 9rrwr tointa
foreground part and a background part of an origina

i mage, the Tpeoahdvernentimheshtimaget Hatmcopyheighod e be
original inmage is inhibited;and a control unit adapted
tonfikereal secahdtnghtiik-d cadhesn@Angr @avide the ffvided to
per unit area in the foreground part different froma

f&ER Hides birqdi d1388e$i AN Af 8ROk RS RELI NI tand a
area in the background part.
plurality of adjoining dots constitﬁte the ground tint.

The above-mentioned image forming method may be
configured so that the ink-jet printing device is provided to
form a dot of a fixed size on the recording medium, and a
plurality of adjoining dots which constitute the ground tint
are formed by ejecting a plurality of drops of the recording
liquid to a same location on the recording medium.

In order to achieve the above-mentioned objects,
the present invention provides an ink-jet printing device
which forms a dot on a recording medium by ejecting a drop of
recording liquid, the ink-jet printing'device comprising: a
ground-tint pattern creation unit adapted to form an image in
which a ground tint is embedded in one of a foreground part

and a background part of an original image, the ground tint

indicating that copying of the original image is inhibited;
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According to the imge form ng nmethod and the inkjet
printing device of the present invention, when the

WO posjoes45@ri nting device is provided to form aPCiDIP2066/35467

vari abl e size on the recording nedium an inmage in

which a ground tint is enbedded in one of a foreground

part and a background part of_gan original inmage is

formed, and the ground tint indicates that copying of

dhd ordgitall urmgeadaptiarhitn mede andegorétny diyguid adhesion
l'iquid adhesion area of the dot per unit area in the

P OWHE patt pes tmde didd arerthel forearoeedrshrg different
liquid adhesion area of the dot per unit area in the

bagk o qund Rant. 1@@umegaﬂéqumkafraaebfgﬁh@tw9 SEVig8t area

I's provided toforma dot of a single fixed siZze on
t he recardin di a plurality of adjoining dots
%%h%Q%tlﬁé}gF%QHE% %ﬁ%’tint. O when the inkjet

printing device js provided to forma dot of single
Fixed oi ze RHFARAIPOESr it g HARA ATTLRE BRORA 158 g ink-
adj oi ni ng dots which constitute the ground tint are .
1ot i iiying deviigg of pihif &uaserdt igvepsien, tween the ink-jet
recording liquid to a sane |ocation on the recording
pethitimg Aevdodi igl grotidedrintiony af dah ofegevamiatfieclsize

a ground tint is enbedded which indicates that copying

&h the ddNaly neBYEen) Serl Niipjd a6 ¢anchea pgrdeided ity is
using the ink- jet printing device.Q her objects,

%ﬁ@é&ﬁe‘:‘ds s3nd, %d\f)%n%Zﬂ?%?cﬁtoﬁr!@ p%'r“.l’:s% b Luenk kO M Iart of

e apparent fromt ow ng "detailed description

aV\ip Z%j;@%daglnq_mia%ecggj Pgngntleic?,n avrvwi.& q:hteh%rgﬁﬁg npany | MHicates
that copying of the original image ié inhibited, and a
recording liquid adhesion area of the dot per unit area in the
foreground part is made different from a recording liquid
adhesion area of the dot per unit area in the background part.
Or when the ink-jet printing device is provided to form a dot
of a single fixed size on the recording medium, a plurality of
adjoining dots constitute the ground tint. Or when the ink-
jet printing device is provided to form a dot of a single
fixed size on the recording medium, the plurality of adjoining
dots which constitute the ground tint are formed by ejecting a
plurality of drops of the recording liquid to a same location
on the recording medium. Accordingly, the printing of an
image in which a ground tint is embedded which indicates that

copying of the original image is inhibited can be performed by

using the ink-jet printing device.
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BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a side
di agram showi ng the conposition of a nechani sm part of

W@eoobnds45¢ et printing device which is capabl e PET/IP2006/305467

formng a nulti-value dot image. FIG 2 is a plane
di agram showi ng the conposition of the nechani sm part
of the ink-jet printing devicea-FIG 3 is a
cross-sectional diagram show ng the conposition of a
liquid ej eQ46F RBABCEBKeFeRTWIRF A€l PONgRtadpaapt the
direction of a liquid chanber. FIG 4 is a
pYe3Rnts @G’Namalondwa@l ape sdppdrentt Heomonbesitl bowiofg tdegailed
liquid ejection head taken al ong the transverse
des@ctptororofvhcherbaqihg Dhasdrefuncklion it ehd! &dompanying
di agram showi ng the conposition of a control unit o
dP8vile, jet printing device. FIG 6 is a block .
di agram showi ng the conposition of a head control unit
and a head driver in the control unit . FIG 7 is a
di agr am f or expl ai ning operation of the head control

d .. FIG 8 is a block diagram

A H =P nting systemincluding
an image processing deV|ce ofthe i nvention and an i nk-

jet printiddGedi ¢e. arpigle gliagranbsbenity aghancaiposingon of
the conposition of the inmge processing device. FIG

d ndchaailsimo plardi afjram frde-extplaiini hggt devi e otliiamak s
conposition of an inmage processing programin the

capable of forming a multi-value dot image.

FIG. 2 is a plane diagram showing the composition
of the mechanism part of the ink—jef printing device.

FIG. 3 is a cross-sectional diagram showing the
composition of a liquid ejection head taken along the
longitudinal direction of a liquid chamber.

FIG. 4 is a cross-sectional diagram showing the
composition of the liquid ejection head taken along the
transverse direction of the liquid chamber.

FIG. 5 is a block diagram showing the composition
of a contreol unit of the ink-jet printing device.

FIG. 6 is a block diagram showing the composition
of a head control unit and a head drivgr in the control unit.

FIG. 7 is a diagram for explaining operation of the
head control unit and the head driver.

FIG. 8 is a block diagram showing the composition

of a printing system including an image processing device of
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printing system FIG 11 is a bl ock diagramfor
expl aining the functional conposition of another inmage

wWEe@eesHseg programin the printing system FlIET/I2006305467

a diagramfor explaining the printing of a ground tint
pattern. FIG 13 is a diagramfor explaining the

printing of another ground tipp-_pattern. FIG 14 is a

di agram for explaining the effect of the generation of
&hgr suvantion and anf drégi ebiner parinofdearicenage . FI G

15 is a diagramfor explaining the effect of the

gener at i on ©fG.a Yrisurdbilbok diegrdeackgrndumad ther tombostion
image . FIG 16 is a diagramfor explaining the

beptrduthdyd idnbcefssangr aEfgdcdi nt according to the drop
size. FIG 17 is a diagram for explaining the

reproduci bigid y 1Qf i%i ar Bﬁgg%gg#ﬂe%(%g\g%?%‘ng%gig&glﬁfﬁ%d{ﬁ)@

size. FIG 18 is a agram grou
1iﬂr;tt}g_ﬁ(;:nefati on m;Et.hod gsi ng, t he dots of ,m nute dot
SPYE-EE " 1ORPRRG "FPB C1 08 af YR KP4 SEOP BRPYEAThiHy the
an, exanple of a mnute dot set. BEST MODE FOR CARRYI NG

PO HEY | RAERT-ON A description will now be given of
an enbodi ment of the invention with reference to the
acconpanyi igGr dWi Agsa block diagram for explaining the

functional composition of another image processing program in
the printing system.

FIG. 12 is a diagram for explaining the printing of
a ground tint pattern.

FIG. 13 is a diagram for explaining the printing of
another ground tint pattern.

FIG. 14 is a diagram‘for explaining the effect of
the generation of a ground tint in a foreground part of an
image.

FIG. 15 is a diagram for explaining the effect of
the generation of a ground tint in a background part of an
image.

FIG. 16 is a diagram for explaining the
reproducibility of a ground tint according to the drop size.

FIG. 17 is a diagram for explaining the
reproducibility of a ground tint according to the drop size.

FIG. 15 is a diagram for explaining a ground tint

generation method using the dots of minute dot size.
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An exanpl e of a nmechanismpart of an ink- jet printing
device which can forma nmulti-value dot wll be

walewenoddasd with reference to FIG 1 and FI G 2PCT/H2®B6/305467

is a side diagram showi ng the conposition of the
mechani sm part of the ink-jet printing device. FIG 2

is a plane diagram show ng thejconposition of the
mechani sm part of the ink- jet printing device. A's

shown in FIXIG-1 18Ad apdGEIG. | 19 are didoramst fpirri axphgining
device, the carriage 4 is hel d by the guide rod 2 and
theesamyl 3 afhiscmiavngegdbtesatenbers provi ded

transversely to the side plates 1A and I B which
constitute the frane 1 , so that the carriage 4 is
nmoveabl e in a main scanning direction (the carriage

BRMI Ngot RH IORRyINENBUS B it fipyoved in the
|cated by t he

2
g bel £ AR o gtnk el WP B hagnbodinent of

uIIe 6A and the follower belt pulley 6B. The

PENLIYRP He With fefggesce g fésﬁarﬁﬂ@mpﬁawngu goawings.
ej ection heads Hy, Hc, H mand H k each of whichejects
the ink drdm cfxagwdle o5l arnethamldowary) of syamnk€jet
magenta (M and bl ack (Bk) respectively, and this
printimg deeddel Whishprani dedn an rudle icaalzageod wilhebe
nozzl e sequence of the nozzle surface 1la where the

pbyealbdy wafcH HerRiregtk0fo OPRNI NOS{NeZZl. e8) aFres. 1 is a
formed for the printing head 11 is arranged in the

S4B S&ﬂl_:ﬂ:ia?rg s%'oﬁﬁ?ltgj @He( E:&'ﬁp@sqglotr{ YPRAE nechanism part of
the ink-jet printing device. FIG. é is a plane diagram
showing the composition of the mechanism part of the ink-jet
printing device.

As shown in FIG. 1 and FIG. 2, in the ink-jet
printing device, the carriage 4 is held by the guide rod 2 and
the stay 3 which are guide members provided transversely to
the side plates 1A and 1B which constitute the frame 1, so
that the carriage 4 is moveable in a main scanning direction
(the carriage moving direction). The carriage 4 is moved in
the direction (main scanning direction) indicated by the arrow
in FIG. 2 by the main scan motor 5 thrpugh the timing belt 7
Which is wound between the driving pulley 6A and the follower
belt pulley 6B.

The printing head 11 includes, for example, four

liquid ejection heads 1lly, llc, 1im and 1lk each of which
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di rection) which is perpendicular to the main scanning
direction. The ink ejection direction is the dowward

walzooeossomn of the printing head 11 in FIG 1 .PE/irowugtesde?

the liquid ejection head having the independent
conposition is used in this enbodinent, it my be
configured to the conpositionipna which one or nore
printing heads having the plurality of nozzle

82eftieh ke [glregr p% outh efelan oif oeline d¥bp eyan h),
recording liquid of each color is used. Mreover, the
nagdrera at tanel dleaRgéBent regmertiofelypl and fhistpeinting
printing head are not |imted to this enbodi nent . The

neadtliing sheadviliednohhtise exddodisgRNt i STEENSbEEUS esbd¥ence of
the four separate heads lie, 1.1m Hy and H k whic

£RE b ule & 8GN 198 &ﬂ@%é'%ﬁ%ﬁﬂﬂafﬁgig& gfcbnﬁo%j%ﬁ;'on

and each of the heads Hk, Hc, m an y Is pro

i1 h f I in_which t .
%%%éﬁaﬁqv%)y(ngm@%%ﬂPéééaf%%ﬁ%iio%iitﬂse{‘a;&% “pdiesnd o2
' h I lit
SEFRRSHC < Rk SHay B AP G TR 107 £ FBS SRBeriBEaPort

two rowslJ @2 of each which carries out ejection of
fheegtilerof wadch ésl perpendionilan ¢ hs bhaint scameing
printing head 11, and which can al so constitute and
caregticut. ejTeet ink efettiobldicledtibn it the dbwwward
constitute froma head which has one or the plurality
direction of the printing head 11 in FIG. 1.

Although the liquid ejection head having the
independent composition is used in this embodiment, it may be
configured to the composition in which one or more printing
heads having the plurality of nozzle sequences which carry out
ejection of the drop of the recording ligquid of each color is
used. Moreover, the number and the arrangement order of
colors for the printing head are not limited to this
embodiment.

The printing head 11 in this embodiment is
constituted by the four separate heads 1llc, 11lm, 1ly and 11k
which carry out ejection of the ink droplet of each color, and
each of the heads 11k, 1lc, 1llm and 1lly is provided with two
rows of nozzle sequences in which the plurality of nozzles are
provided side by side.

The head which has one or the plurality of nozzle

sequences which have arranged the nozzle sequence of two rows
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of nozzl e sequences in each color which carries out
ejection of the color ink. In the ink jet head which

w@onshod4ed es the printing head 11, an energy QRCEIRDOGIYS467

unit for generating the energy to eject the ink is

provi ded. The energy generating unit may be a

pi ezoel ectric actuator, such-g@g-a piezoelectric

el enent, or a thernmal actuator using the phase change

b eadremidicit waeréhanget byjedisldroiclfi hjeoink ¢F geaeh color
filmusing an electric thermal conversion el enent,

1SekE horelsy ad exaikshenti tor@se sinimtidewaeead, 11f &sd which can
preferred that the energy generating unit of this

ﬂ@&ddmltlﬁ%%sahaecgtﬁgocﬁhﬁ%jé&l@ﬁt Bat Ohe bladbeink, it
case of the thermal type using the exothermc resi st or

(3 P AR PR BT TN PP s

gg a curac and t he radatlon gV nus , .
FRCRS HanBETh of ot &bl Fﬁ’érb?ﬁe?“%aerﬂc?cuon

in the case of the piezoelectric actuator being used,

¢hetkammiorofingi-spl acement of the piezoel ectric

element is controllable with good accuracy, the size

of the dot Teithg fiokngdt cheadevititingedsgicatey B priienting

dot size can express many gradation levels. In this

685e@, 11,0 Lhange gihgedesaetey ofitt Fordgenéoating f Gidnemergy
mul ti-val ue dot) t he sizeof the voltage of a driving

E%”éfécﬁi%%é“ﬂn§51§”9£gv9§a§ drTH@'&ieQ@bSSengfaﬁfﬁﬁ unlt may

pul se nunber, I's changed. However, “the present
TR RIS 73 Bl B e,
or a thermal actuator using the phase change by a temperature
change by the boiling of a liquid film using an electric
thermal conversion element, such as an exothermic resistor.
However, it is preferred that the energy generating
unit of this embodiment uses the piezoelectric actuator. In
the case of the thermal type using the exothermic resistor for
generating air bubbles the pressure generating unit, it is
difficult to control the dot size with good accuracy, and the
gradation levels must be expressed with the number of dots.
On the other hand, in the case of the piezoelectric actuator
being used, the amount of displacement(of the piezoelectric
element is controllable with good accuracy, the size of the
dot being formed can be changed greatly and the dot size can

express many gradation levels. In this case, to change the

diameter of the dot (or to form a multi-value dot), the size
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described later. The driver IC (integrated circuit) is
provided in the printing head 11, and the driver ICis

w@eoveeedsed with the control unit (which i s notPCT/JP2006/305467

illustrated) through a harness (flexible printed cable

or FPC cable) 12. The sub-tanks 15 of the respective

colors for supplying the inksipf the respective colors

to the printing head 11 are provided in the carriage 4

of Stipp | erdsiRges @fpRydoiving pules ofthehpulespetdiveot a

colors to the sub-tanks 15 fromthe ink cartridges 10
otitvhey rrdEeGt ovetheol pussahwivear, e edtct. acthiedchandgd®. However,
cartridge loading part 9 , is carried out through the

tREK SHOPE tllﬂl%ﬁtlénoéaltlh@e rgsnaed v eokaks. ik rmhhirﬁ only
cartrldge | oadi ng part , the supply punmp unit 17 for

Leedido dhe, 1k agegégg LOK Ak doe LA o1l

supply in the n1 e thereof
%o t£§3q§ qﬁgrd 1C (which constitutes the frame 1 )
VAR d - nenber 18. On the other hand, as a
sheet feeding unit for feeding the sheets 22 | oaded on

t he sheet ﬂ3§ﬁﬁﬁgvﬁﬁric(é%%%ﬂﬁﬁ@?ﬁﬁ Sieruat) ofistpovided in
sheet feed tray 20, the sem circular feed roller 23

‘alnel prEHGEQEﬂa@dnélpaan4tmﬂwﬁqﬁwwﬂ d€disThenheeted with the
roller 23 and the separating pad 24 confront eachot her
amal: €8I ryhicut(whhehsepanat i DI dseedtel) evaryugnea sheatess

of the sheets 22 fromthe sheet |oading part 21. The

@EP@&%l@%n@%@e&%hElgagﬁ pic (@128t epial having a
| arge coefficient of friction, and this separating pad

24 is elashhﬁgghx_ggﬁwg 19 of the respective colors for

supplying the inks of the respective.colors to the printing
head 11 are provided in the carriage 4. Supplement supply of
the inks of the respective colors to the sub-tanks 15 from the
ink cartridges 10 of the respective colors which are attached
to the cartridge loading part 9, is carried out through the
ink supply tubes 16 of the respective colors. In this
cartridge loading part 9, the supply pump unit 17 for feeding
the ink in each ink cartridge 10 is formed. The ink supply
tubes 16 are held in the middle thereof to the backboard 1C
(which constitutes the frame 1) by the locking member 18.

On the other hand, as a sheet feeding unit for
feeding the sheets 22 loaded on the sheet loading part
(pressure plate) 21 of the sheet feed tray 20, the semi-
circular feed rolier 23 and the separating pad 24 are provided.

The feed roller 23 and the separating pad 24 confront each
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the side of the feed roller 23. In order to feed the
sheet 22 fromthe feeding unit to the | ower part side

w@Roobkes4ps i nti ng head 11, the guide nmenber 25, PCTaEP2006/305467

counter roller 26, the conveyance gui de nmenber 27, and

t he hol di ng nmenber 28 having the front edge pressure
roller 29 are provided. And theg_transport belt 31 is a
transport unit for transporting the sheet 22 in the
poset i whincly cotintbesseprragirion ifegcheddetgrwhene shwet of
el ectrostatic suction of the sheet 22 is perforned.

The shexisport fieet tBE bhedn levudliess pheltt 21andrhé deparating
wound between the conveyance roller 32 and the tension

bl 2x B3 ndRiet bat thBenbt &SPOHaieldt a31lak§eNBYEHricient of
circunferentially around themin the belt transport

SLLSELLPD s sseatnL e SES ) 3 OIL G <o

chargjng roller 34 such that the electrostatic suction

bRt %H@%Fh§2fﬁ§dpéPE6? ’* The transport belt 31

may be made of a belt of single |ayer structure or a .
belt of mulXl girslerafer feed urqrdieqth 4hdreasehef fegéing unit
transport belt 31 of single |ayer structure, the whole
tayehe afowdre daettt s3dei off idrergn: imrtdmoameads il at tg guide
material since the belt 31 contacts the sheet 22 and

hEeeEar s NEHOldoaht34. rbnldhe g asteolcohheybneaspeide member
belt 31 of nultiple |ayer structure, it is preferred

Eﬂ?taﬁ&miﬁg‘ﬁ%lgﬁn heehgbt B Wiy ihd #reAPt88%e hidbsure
the sheet 22 and the charging roller 34 is forned from
%811@3?%9’3“‘5&” pr{”%tv%rdiegl. a&gdttl'hee S‘cir%“?usport belt 31 is a
transport unit for transporting the.sheet 22 in the position
which counters the printing head 11 while the electrostatic
suction of the sheet 22 is performed.

The transport belt 31 is an endless belt, and it is
wound between the conveyance roller 32 and the tension roller
33 so that the transport belt 31 is moved circumferentially
around them in the belt transport direction (the sub-scanning
direction). While the transport belt 31 is moved, it is
charged with the charging roller 34 such that the
electrostatic suction of the sheet 22 is performed.

The transport belt 31 may be made of a belt of
single layer structure or a belt of multiple layer structure.
In the case of the transport belt 31 of single layer structure,

the whole layer of the belt 31 is formed from an insulating

material since the belt 31 contacts the sheet 22 and the
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of the belt 31 which is not in contact with the sheet
22 or the charging roller 34 is forned froma

weondoetssese material. It is preferred that thePCT/JP2006/305467

insulating material which fornms the transport belt 31

of one-layer structure, or the insulating materia

which forms the insulating layer of the transport belt

31 of multiple layer structure does not contain an
ehantinge rodhducBé on Toritheolcaset ofi dhe BExarmmpay dfeltthgl of
insulating material may include a resin or an

Rl astfrelaysucht ascfik, BEl isPYbEfePCed Bl tREFEidEhef the
vol une resistivity is nore than 1012 ohmcm and it is

wesd @ﬁbhﬁlégl§sOEH”@6ﬁtédt'ﬁitﬁr%ﬁéréﬁgeE(Qj(Hﬂatﬂﬂé charglng
conductive layer of the transport belt 31 of nultiple

LY, S S OB L ORI g, CONAUELILE SIBLELEELL N Un i s e

|n 15r TPREC2| st orver 0 contaln
carbon The volune resistivity

S pebhraitire Shan 5 Fobtabtafif2 U Hnass 28 or

contact the insulating layer (in the case of the belt

gie milarigphe rajéersds ua efhifERMf or ARNARRE k(g maderial.
of the transport belt 31, and it is arranged so that

the chargi ng del beef@drerhytHadl tthw andubetimy atateniiml which
accordance with the rotation of the transport belt 31.

AOEh PSS ehankpoabpbéBd 310 dthenehabgeAgs ol @fudd, alr the
the both ends of the shaft thereof. The charging

{&%Aﬂtl ésknétéeigﬁdo@{ﬁ%ﬁgn%@ aﬁguggg?;g; ihger of the

une resi st|V|ty Isinara 106-

%@Eﬁﬁﬁﬁgt beitAgﬁ o] muf%fp el% e%h s¥ 9 hé@@f@ égegu%ot contain

an electric conduction control matefial. Examples of the
insulating material may include a resin or an elastomer, such
as PET, PEI, PVDF, PC, ETFE, PTFE. The volume resistivity is
more than 1012 ohm-cm, and it is desirably 1015 ohm-cm.

It is preferred to form the conductive layer of the
transport belt 31 of multiple layer structure from a
conductive material with which the resin or the elastomer may
be made to contain carbon. The volume resistivity is in a
range of 105-107 ohm-cm.

The charging roller 34 is provided to contact the
insulating layer (in the case of the belt of multiple layer
structure) which forms the surface of the transport belt 31,
and it is arranged so that the charging roller 34 may follow
and be rotated in.accordance with the rotation of the

transport belt 31. And pressure is applied to the charging
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positive/ negative polarities is applied to the
charging roller 34 fromthe AC bias supply unit (the

whe@h/0983b¢ age power supply) which will be descpCharb006/305467

| ater. Although a sine waveformand a triangul ar
waveform may be used for this AC bias voltage, it is
preferred to use a square waveffermfor the AC bias

voltage. On the back side of the transport belt 31,
raklefuidfe aterdber 038h| an@y rahdd ahathethoseefon
corresponding to the printing range by the printing

head 11. THEegwhdeghegbeelBSr i3 drer dogeddt Srpmod esinductive
toward the printing head 11 fromthe tangent I|ine

hetyeertHhecltter obs £65i (OO amdenr okl ef 32ramgk of 106-
tension roller 33) the upper surface of which supports

Lbe dgpepe { eheldc S it (R ARSI

' 1f er ent i al venment. of the trangport, . belt. 31 . s

QTR e ReTTL LY AT oo oL CBRL Force} Fraoigs, zoller

gggggghe conveyance roller 32 is rotated through the
iMEhAE &7 Rhast HePR+ Wi WY b oither haghpyo1 RIS urRReEan

nmot or 36. Al though not illustrated, the encoder whee

sePrti )ciwhillsd Ll be degemidad lategchellthondle ahaife

of the conveyance roller 32, the transm ssion type

- phoifoseEnsod whitehankgt bt svaveef osin magf bheussnd ofter tdieelhc

is provided. The encoder wheel and the photosensor
6045 tid1laget, he twheebrencodey .+ Mseo¥esqui e wRRM A ¢Br the

paw 41 for separating the sheet 22 fromthe transport
ggﬂgiéglwoﬁQgggglivery roller 42

On the back side of the fransport belt 31, the
guide member 35 is arranged at the position corresponding to
the printing range by the printing head 11. The guide member
35 is arranged to project toward the printing head 11 from the
tangent line between the two rollers (conveyance roller 32 and
tension roller 33) the upper surface of which sﬁpports the
transport belt 31, in order to maintain the highly accurate
flatness of the transport belt 31. )

The circumferential movement of the transport belt
31 is performed in the belt transport direction of FIG. 2,
when the conveyance roller 32 is rotated through the drive
belt 37 and the timing roller 38 by the sub-scan motor 36.
Although not illustrated, the encoder wheel in which the slit

is formed is attached to the shaft of the conveyance roller 32,

the transmission type photosensor which detects the slit of
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and the delivery roller 43 are provided as a sheet
ejection unit for delivering the sheet 22 in which an

WO pmge9§4s6 r ecorded by the printing head 11, torP€TaP2006/305467
sheet ejection tray 40. On the back side of the frame
1, the double-sided copying unit 51 is detachably
attached. The doubl e-si ded quyjng unit 51 captures
the sheet 22 which is returned by the reversa
thed ahicedeof whéel tisanspoeridddel t TBE emctdexr oppEesi ted the
direction, reverses the sheet 22, and feeds again the
PR 23 ok0chhe Pafid itoR Rekweeantb@ecounter roller 26
and the transport belt 31. The manual bypass tray 52
IS provide UBRer. rfac e =5y ;
copyi ng un??9§%§gﬁhe nafﬁ%%ﬁ%%ggn?%%%geégqﬁgéEﬁ%&gﬁgéﬁg the
for i.ntai ni nd recoveri e state .of each
%%@fz?ng%ﬁrﬂ?e&%‘?i arr}F‘dmrFé:agae?% %‘2’ aﬁ%nfgeelcf‘ VeTY fgtier 42
non-printing area in one of the scanning directions of
arise tégr frdgEeny . rellathd hdinst BRaKEdc? eeoVRIShSfecRARFSAPD
61, there are provided the cap nenbers (or caps)
6P G2d Cefiivbrme Tol |ty @Ry inavhech "amplieme weelecorded
not di stinguishing) for capping each of the nozzle
kg,ﬂfﬂ}ﬁc@iihtdn@fhéiw r, idd ntheheadet 1o ¢ diei om peraybkade

3 which is a blade nenber for carrying out w ping of

the nozzl e puLf@cescil lay gk tthe dubiy €] echd Qbuble-sided
receptacl e 64 whichreceives the ink which does not

rib . . . h . .
cgogﬁl(rg{gm%hg_t: glp{é néé’@agc}‘%ql_lyg%l’%%géhéap Tﬁé( c%]mte—tsl%ged

. e dummy ej et I'n_order to ejec
nickened recg ing gy diop, 70, €88, 28 ) huzmed by the
;gﬁ:ﬁ;;l rotation of the transport Belt 31 in the opposite
direction, reverses the sheet 22, and feeds again the sheet 22
to the position between the counter roller 26 and the
transport belt 31. The manual bypass tray 52 is provided on
the upper surface of the double-sided copying unit 51.

The maintenance recovery mechanism 61 for
maintaining and recovering the state of each nozzle of the
printing head 11 is arranged in the non-printing area in one
of the scanning directions of the carriage 4. In the
maintenance recovery mechanism 61, there are provided the cap
members (or caps) 62a-62d (which are collectively called "cap
62" when not distinguishing) for capping each of the nozzle
surfaces lia of the printing head 11, the wiper blade 63 which

is a blade member for carrying out wiping of the nozzle

surfaces 1la, and the dummy ejection receptacle 64 which
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surface, and the other caps 62b-62d are provided for
noi sturi zing the nozzle surface. The dunmmy ejection

WO ewepsass e 68 is provided in the non-printi NngPEI/ER0GIB05467

the other side of the carriage 4 opposite to the main
scanni ng direction. The dumry ejection receptacle 68
receives the ink the ink whichgdoes not contribute to

the liquid ejection when perform ng the dumry ejection
rece} et tiee inki vhénkddees gradi mypritirdigeato el ntiing end
printing. And the dunmy ejection receptacle 68 is

of evt detlhioh tihkt Benppar Aiosniced aheadedmgl ofwct dwen hazzlce-der
colum direction of the printing head 11. A s shown in

£ @idet thRe taptkeAbd dLAS A NS Qi d1ldEwhi Chris @p 62a is
recordi ng medi um detection unit for detecting

f .she j I ;
PP o SHEELBCBhe i PRI Mot eIR9E 05k mopate
this infrared. sensor) i s proyi in the carrjage 4
L GO0 GBRSPECLehdes PPt cp P anBeaY i or

upstream position of _the printing head 11 in the sheet

PP Poraingi F86t NeRZWRI TR iaCY-ocated in the i mage

form ng range (or the transport belt 31 side) when the

carri age 4The donmmyhenecpbw tieweptiicdeehBotierpsralded/Zn the
in which the slit is fornmed isprovided on the front

solepintihg ageki agetde abtigy (diglemdiftntBeatdmtfiage 4 opposite
direction. The encoder sensor 73 which is forned from

B e R o g Tkt SFgbracte
provi ded on the front side

éﬁ fég%ives the ink the ink which does not contribute to the
liquid ejection when performing the-dummy ejection to eject
the thickened recording liquid at the time of printing. And
the dummy ejection receptacle 68 is provided with the openings
69 arrayed along the nozzle column direction of the printing
head 11.

As shown in FIG. 1, the optical density sensor 71
(which is a recording medium detection unit for detecting
existence of the sheet 22) which is made of an infrared sensor
(the kind of sensor is not limited to this infrared sensor) is
provided in the carriage 4. The optical density sensor 71 is
arranged at an upstream position of the printing head 11 in
the sheet transport direction which is located in the image
forming range (or the transpo;t belt 31 side) when the

carriage 4 is in a home position.

The encoder scale 72 in which the slit is formed is
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carriage 4 . And the encoder scale 72 and the encoder
sensor 73 constitute the |inear encoder 74 which

wa@ledensssé he position of the carriage 4 in thePCQHIFR006/305467

scanning direction. Next, an exanple of the liquid

ej ection head which constitutes the printing head in
the ink-jet printing device m%bL be described with
reference to FIG 3 and FIG . FIG 3is a

pirossdsdadn dited fHoagr abddef of hiehd | cprind agjeeét donbedite main
taken along the longitudinal direction of the liquid
chanhery ofi Adusi ipad ThEl Encddés SertdIST3sQBLERNEE formed

di agram of the liquid ejection head taken along the

S rect| o I O e [ :

L e PP G ™ SIRET Refbgts! fne suic of

j ection, head co I ses_a channel plate 101 whi.ch Ls
Eb?n@ﬁc%?/elbe?qag'ﬁwr#g lﬁhgrgﬁ+§%§]r%&@ eetef ({ﬁpégségeaojf the
nmono-crystal silicon substrate, a diaphragm 102 which
carrargedt by Ak s RBCCaPECEFRL R abt i Egﬁd@HCPéeJE hRensor
under surface of the channel plate 101, and a nozzle
fBatendOBtwite cthe slibeadedncodehe’ Lppeichsdetgebsothe Heosition
channel plate 101. These el enments are joined together
affid thankset ethe Therehhe Aabnzzéenciommdiireatiing. pat h
105, a liquid chanber 106, a common |iquid chanber

108, and angipk SUPRIMPIROBE 109 BI&.fdEARE: i ERehead which
nozzl e 104 whi ch ejeg%g@the i nk (inﬁﬁg}og?ﬁ 1 ead whic

SOMIURLALES M L - B, Ehaer, 08 St g ovicn
Sl Pyt Rlue R D0.L e TG 1 G LhY BOBZ' 8.

FIG. 3 is a cross—sectioﬁal diagram of the liguid
ejection head taken along the longitudinal direction of the
liquid chamber of this head. FIG. 4 is a cross-sectional
diagram of the liquid ejection head taken along the transverse
direction of the liquid chamber of this head (thé nozzle array
direction).

The liquid ejection head comprises a channel plate
101 which is formed by performing the anisotropic etching of a
mono-crystal silicon substrate, a diaphragm 102 which is
formed by the nickel electro-casting bonded to the
undersurface of the channel plate 101, and a nozzle plate 103
which is bonded to the upper surface of the channel plate 101.

These elements are joined together and laminated.

Thereby, a nozzle communicating path 105, a liquid

~chamber 106, a common liquid chamber 108, and an ink supplying
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the |iquid chanber 106, and the ink supplying port 109
communi cates with the common |iquid chanber 108. The

WO 20060984661 t ype piezoelectric elenments 121 of PEDIN2008305467

are provided as an el ectro-nechani cal transducer which

IS a pressure generating unit (actuator unit) for

defl ecting the di aphragm 102_and pressurizing the ink

in the liquid chanber 106. And the base substrate 122
bsrprind detk tiwrdied.t hEhei ezoelecttd ehécbnepestg2tihe oink (ink
the base substrate 122 by bondi ng. The support units

428p preonmiiiet the! ween the pigzael@ehbee ebenmendstie lcommon
The support units 123 are formed sinmultaneously with

gﬁsuﬂﬂQﬂ9§h§£grﬂd%.el@H@nEoﬂﬁgnkmﬁ I ¥hAgLEYt 158€is provided
I'VI St on processing of the piezoefectric el enment

terial. .The ,support. unjits 123 do naot receive the
GPE TIPS G ARE EReb STV S TREBLSRGT IR rgch 105 and
nmenbers., The FPC cable 12 in which the _drive circujt
caei veltig ciares 4080t 2PH) tRe rdtfe FUPRLYABEaPPER 1¢°
connected to the piezoelectric elenents 121. And the
toamenimatns W30 &h¢ champer}ihieraichsaberof OBhe
di aphragm 102 are joined together. In the frame nenber
130, the corieaveemmoEtiedntiyse foterstlsutiricthalembhats 121 of
concave portion is used to formthe insertion portion
134 angh thec YmmA delid s dag handed r 8@ cnihe cact vabfEducer

unit which conprises the piezoelectric elenent 121 and
BFET o P Ree Phehat e ponber 150" The | mie”

%ggfelagtlhr% Qchleszdilasphfr%{grrr{egw agrgd tglreeslsrtlliz(:izing the ink in the

liquid chamber 106. And the base sﬁbstrate 122 is provided to
fix thé piezoelectric elements 121 to the base substrate 122
by bonding. The support units 123 are formed between the
piezoelectric elements 121. The support units 123 are formed
simultaneously with the piezoelectric element 121 by carrying
out the division processing of the piezoelectric element
material. The support units 123 do not receive the driving
voltage, and they serve as the supporting members.

The FPC cable 12 in which the drive circuit (drive
IC) which is not illustrated is installed is connected to the
piezoelectric elements 121.

.And the frame member 130 and the peripheral part of

the diaphragm 102 are joined together. In the frame member

130, the concave portion is formed such that the concave

portion is used to form the insertion portion 131 and the
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supply hole 132 is used for externally supplying the
ink to the common |iquid chanber 108. For exanple, the

w0 e@amosyesber 130 is formed by injection nol di POT/aif2066/305467

t hernosetting resin, such as epoxy resin, or

pol yphenyl ene sulfite. In the present exanple, the

channel plate 101 is fornmed hysani sotropic etching of

a nmono-crystal silicon substrate with the crystalline
oviaen atignid rhejnberugPBg abhalaciivaferetphitnghich comprises
solution, such as a potassium hydroxi de sol ution (KOH)

thd het €bhyelddtericontamenpor 21 candviiheh bageusedsasatdel22 is
nozzl e conmuni cati ng path 105 and the |iquid chanber

i@@er@&ﬂ:hhQﬂﬁphﬁsEQEEbﬁn?@%ﬁaJﬂNT@qd Howeveln the frame
present invention is not limted to the nono-crystal

ﬁéﬂgﬂa?@rhtssdibs&rﬁ&ﬁ&@h@ﬁ{t?%éi’@'1y32 3 St %éssaﬁgeteée ink

ve resin, etc. rray us

|ns a e prese exa e dia 02 |
ETSTARE TR et BRI IR, S e R
the el ectrof orm ng nethod. Alternatively, another

Hee aforpnen elisigd ebambaEdldRnbdoTor*ampetal the afeanmadrenber
a resin plate may be used instead. The piezoelectric
eBenentfd2iecaiy tihgestppormolding ©Z3 aatbebondettimy tresin,
di aphragm 102 by the adhesive agent, andthe frane

seobess 1hstys dedihhebr bpotigshdryyliche duaphtagm 102 by
t he adhesive agent. In the nozzle plate 103, the

nozzl es 104r,£a6fa B‘%\ébgﬂtt Bt AdTELSle IdhaRnkdNgea0t 101 is

10-30 m croneters and

formed by anisotropic etching of a mono-crystal silicon
substrate with the crystalline orieﬁtation (110), using an
alkaline etching solution, such as a potassium hydroxide
solution (KOH). Thereby, the concave portion which is used as
the nozzle communicating path 105 and the liquid chamber 106,
and the hole portion are formed. However, the present
invention is not limited to the mono-crystal silicon substrate.
Alternatively, a stainless steel substrate, a photosensitive
resin, etc. may used instead.

In the present example, the diaphragm 102 is formed
from the metal plate of nickel and prepared by the
electroforming method. Alternatively, another metal plate or
a combined member of a metal plate and a resin plate may be
used instead.

The piezoelectric element 121 and the support unit

123 are bonded to the diaphragm 102 by the adhesive agent, and
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corresponding to each of the liquid chanbers 106, are

formed. The nozzle plate 103 is bonded to the channe
w@k@besBdl by t he adhesi ve agent. The nozzl e pPEl/aP20@3305467

is provided so that a given layer is forned on the

surface of the nozzle formation nenber which is made

of a metal nenber, and a waters-repellent |ayer on the

top of the surface of the given |ayer. The surface of

Hhhke manzl gepbadt € ID3 § Aure hthebahdwed - nenticonddphoaghel02 by

surface 34a. The piezoelectric elenents 121 are the

draMpatedvEyReepi ezoel ectric el ements (PZT) in which
pi ezoel ectric materials 151 and internal el ectrodes

152 are 'a%g@ilé%%l%él% ta%'eyiﬁbetlhé‘%é&ﬁt@é 104 each

electrodg e comon el ectrode 154 are

connect to each of the interpal .el ectrodes . 152 whi,ch
S SRR St e e i R

pi ezoel ectric elenments 121. .In the present exanple,
qareesereénect? iee@ aferthe 12qubdvenapRe o mMiSsi erenfprmed.
which the ink in the liquid chanber 106 is pressurized

Trsi mepzizle plsipd ab@eir dandeHetd3Bhei ¢eannoh rdatiehd 01 by the
direction of piezoelectricity of the piezoelectric

RIRERES it . Al Ties nadd e platbelodrpospidwitdd sehichht a
the ink in the liquid chanber 106 is pressurized

'3kﬁgﬁggegi§Q|§&fﬁgﬁnoﬂ'Eﬂkh%uggécgiBﬁcﬁﬁé”héﬁil%hgormation
irection of piezoelectricity of the piezoelectric

el enents.121. d. th t
AT 48 % Lo Mgt S et en

rovided on a single substra
fgyer on the top og g%e surféc%eo%zghe given layer. The

surface of the nozzle plate 103 forms the above-mentioned
nozzle surface 34a.

The piezoelectric elements 121 are the laminated
type piezoelectric elements (PZT) in which pilezoelectric
materials 151 and internal electrodes 152 are laminated
alternately. The individual electrode 153 and the common
electrode 154 are connected to each of the internal electrodes
152 which are pulled out to the respective end faces of the
piezoelectric elements 121.

In the present example, the piezoelectric elements
121 have the composition in which the ink in the liquid
chamber 106 is pressurized using the displacement in the d33
direction as the direction of piezoelectricity of the
piezoelectric elements 121. Alternatively, the composition in

- which the ink in the liquid chamber 106 is pressurized using
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may be used. In the above-described |liquid ejection
head, the voltage applied to the piezoelectric el enent

wa2m6/098486 opped to be | ower than the referenceP&l/arno6/395467

potential, the piezoelectric elenment 121 contracts and
t he di aphragm 102 descends so that the volune of the

l'i quid chamber 106 expands anghb,the ink flows into the
liquid chanmber 106. And the voltage applied to
thezieiptatenentl enetite 31 idd rientieased, tmditestion of
pi ezoel ectric element 121 is elongated in the

;!J?éﬂcﬂﬁteic@@i@&ﬁgcbfoﬁheT}B%iﬁ@@ﬁiﬁﬁ.@ H02meatdefibechag be used.
in the nozzle 104 direction, and the volune of the

l'iquid cha g%o%gg,!§h§r§ﬂfﬂﬁtd¥% thaht bR ik piedd@ectric

liquid cha IS pressurized and the drop of the

ink (recqrding Liquid) is ejected fr t he .
e W
element 121 to the reference electric potential, the

mRBGM 9102 returned to the initial position, and

the liquid chanber 106 expands so that a negative

pressure odcurtdei abohe-déspnidbachdmgsddlegechion Higpd, the
time, the liquid chanber 106 is filled up with the

tEeTOigh ngpliigdi dof the pheredrmirild gletdenhahdleris dropped to
108. Then, the vibration of the neniscus surface of the

%?Zﬁ“zeﬁl%a&ls rdeclkbrededitd Stealtiriicz@dtehbeaDpefiad i on
quid ejection head is shifted to the
ngéggﬂé%%ﬂfg‘e§E58££OQZPfC$H¥%JH¥§ %WBnghgr@Paphragm 102
descends so that the volume of the liquid chamber 106 expands
and the ink flows into the liquid chamber 106. And the
voltage applied to piezoelectric element 121 is increased, and
the piezoelectric element 121 is elongated in fhe lamination
direction. The diaphragm 102 is deflected in the nozzle 104
direction, and the volume of the liquid chamber 106 is shrunk,
so that the ink in the liguid chamber 106 is pressurized and
the drop of the ink (recording liquid) is ejected from the
nozzle 104.

By returning the voltage applied to the
piezoelectric element 121 to the reference electric potential,
theldiaphragm 102 returned to the initial position, and the
liquid chamber 106 expands so that a negative pressure occurs
in the liquid chamber 106. At this time, the liquid chamber

106 is filled up with the recording liquid from the common

liguid chamber 108.
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The drive nethod of the liquid ejection head is not
limted to the above-nenti oned exanple. Another drive

woredohoeB46ushi ng and striking) nmay be used i NnSPEHIP20041305467

the ink-jet printing device nentioned above, the
separation feeding of one sheet of the sheets 22 from

the sheet feeding unit is carpsed out, and the

upwardly fed sheet 22 is guided by the quide 25. The

sheet 22 i stheivetfedvberaetent e thamspascupepr8acamE the
the counter roller 26, and it is conveyed. The front
vdgelaflihel sivsetlipedi angus taall biyzade tbenvegaateoguifdehe
27, and the sheet 22 is pushed agai nst the transport
begtidlefnctie edge psesisifeed aid ahe?29ps@athah £HE ejection
sheet 22 is transported in the sheet transport

direed 1 @ 0y, i3RPU 80 degrees. At this tine, the
vol tage of the "positive electric potential and the

vol tage of ft@e cﬂﬁ%@t fn%@hg&eﬁfer%% @.O:Lt qtdl %:E'Ha)g S%Fth?aod is not

alternatel y supplied fromt i"as sup
he, char gi roller 34. Nanely, the alternately
L REH R, ST GEor e S T otF 1A o r aRBPRRE? LaFiveyethod
via the charging roller 34. The belt-like alternate
(Rgs Y ik IFtarikinthrery podised dnptand. negatively in
the charging voltage pattern of a predeterm ned wi dth

are presentln riltehénkraesporintield @&vivdkenehhtosbeedbRZz, the
is carried on the transport belt 31 which is charged

sbperaaice] addihgt be $Osi dnew: ard uhegahbyes PP aridh @%e

the sheet 22 is sucked up by the transport belt 31 by
%ﬁ@ete | RAJOR! 3¢ £OrCLrr A e $hEeEN22upRafOTY &R sheet
22 1s guided by the guide 25.‘ The éheet 22 is inserted
between the transport belt 31 and the counter roller 26; and
it is conveyed. The front edge of the sheet 22 is guided by
the conveyance guide 27, and the sheet 22 is pushed against
the transport belt 31 by the edge pressure roller 29 so that
the sheet 22 is transported in the sheet transport direction
by about 90 degrees.

At this time, the voltage of the positive electric
potential and the voltage of the negative electric potential
are alternately supplied from the AC bias supply unit to the
charging roller 34. Namely, the alternately changing voltage
is supplied to the transport belt 31 via the charging roller
34. The belt-like alternate regions which are charged

positively and negatively in the charging voltage pattern of a

predetermined width are present in the transport belt 31.
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t he sub-scanning direction by the circunferentia
nmovenent of the transport belt 31. Then, the printing

whem@d/ 098456 s driven according to an i nmage si gnaPCTRA065/305467

the carriage 4 is noved, and the ink drops are ejected

to the stopped sheet 22 so that one line of an inage

is formed on the sheet 22. Afdg@r the sheet 22 is

conveyed by a given conveyance anount, the foll ow ng

| i ne of thWhenB@he|shdeﬁ'@@dl§ncahel%¢mﬁn te UN@@ﬁpPﬁe belt
print end signal is received or when a detection

i ghakhi hdi epdiqg tHaternbeclgawiendilod ddwe tdhveetin@2negative
reaches the inmage formation range is received, the

p%fl RLicRgsOPeRatdied 22t eisnaked. ud hsy Scheettr%ms@ot:hebelt 31
e Ivered to the sheet eJectlon tray 40. In the case

t%ough8c§kggg LA] Lhansh I%?aﬁe %%nbéyed in

M
reverse y ro mhen e printing o ront
surface of .the npleted, . the sheet 22 in

heet 22
0 GHOCREPIGE Fo 307780 *on CCReCT FOmtE ST ace SUgBRet of
to the double-sided printing unit 51. The sheet 22 is
they &érsadpreirh PREC stlate where the back surface is
changed to a printing surface) , and the sheet 22 is
fed to theThpesjtilmm meinvidey hieedcdlnt erdrifidreraczerdadg to
the transport belt 31 again. After conveying of the

ahaglgd2 sk gnperfiored ey dreitganspos tmddedd, 3Ihd hheughk
the timng control, the image is forned on ‘the back

cgz%?fsa%?ceo Eeeeéhﬁttl’?ez stoppeld: sh@@tsf@eéo 22hdtS one line of

vered o the sheet ejection tray 4

an image is formed on the sheet 22. After the sheet 22 is
conveyed by a given conveyance amouﬁt, the following line of
the image is formed on the sheet 22.

When the print end signal is received or when a
detection signal indicating that the rear end of the sheet 22
reaches the image formation range is received, the printing
operation is terminated. The sheet 2 is then delivered to the
sheet ejection tray 40.

In the case of double-sided printing, the transport
belt 31 is reversely rotated when the printing of the front
surface of the sheet 22 is completed, the sheet 22 in which
the image is formed on the front surface is sent to the
double-sided printing unit 51. The sheet 22 is reversed (in
the state where the back surface is changed to a printing
surface), and the'sheet 22 is fed to the position between the

counter roller 26 and the transport belt 31 again.



When an inmage in which a ground tint is enbedded which

i ndi cates that copying of the docunent is inhibited is
w@eionoesdson a sheet by using the above-descri bRCI/JP2006/305467

ink-jet printing device, there is a problemthat the

i nk dot adhering to the sheet perneates along with the

fibers of the sheet, which ig7specific to the ink-jet

printing. In order to realize the ground tint

printing, Aftéwn gumafearingdof ot eshert 3%k MhipekfpeBeengy the

t he spreading and feathering of the ink dot as nuch as
tpaaspbtre. bdlhte IInkhabviugh theusbdiryy ddmerallovéhdesnagdets

inkjet printing device is prepared to contain the

fhehbaVbAGEORRNe RS fhtk b8 {HD)shecANdX.he TREgEDhe | Sheet
used as a colorant for prlnting, and the solvent for

e d d
22 I8 TROS PO AN Lo il GBigkL 8 %%%?It.nguzéenﬁs

th f : I
5 ant sopt| GBS CRE e”lgdrﬁi%fi?“aqsr'e&? (G Eeagdded

addi ti ves. The pur poses of m xing the wetting,a

waAGht bBORet 15 -higemoPy 1ageof ot%%@qwrkﬁ ééoé{lgi;blted is
control easily and to harness the features of the
pmehtedgonagesitestr dspectingethe gYveidpammibed ink-jet
(self-dispersibility pignent) bwt%or nore (2) wetting
pagentnd(3gvies t ingragdrt a2peéhlamtidratsdalhebliakodganadhering
sol vent (5) anionic or nonionic surface active agent

t(:ﬁkh@%%@ét PeHBQs atibal With the tiadhon Jrurher skéet,

ei ght or

10 which is specific to the ink-jet printing. In order to
realize the ground tint printing, if is preferred to use the
ink which lessens the spreading‘and feathering of the ink dot
as much as possible.

The ink which is used by the above-described ink-

15 jet printing device is prepared to contain the following
components (1) to (10). And the pigment is used as a colorant
.for printing, and the solvent for decomposing and distributing
the pigment is used as essential ingredients. Moreover, the
wetting agent, the surface active agent, the emulsion, the

20 antiseptics, and the pH adjuster are further used as additives.
The purposes of mixing the wetting agent 1 and the wetting
agent 2 are to make the viscosity control easily and to
harness the features of the wetting agents respectively.
(1) pigment (self;dispersibility pigment) 6wt% or more

25 (2) wetting agent 1
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nore (7) ermulsion (8) antiseptics (9) pH adjuster (10)
pure water The ink used by the above ink- jet printing

wa@leas028460ONt ai NS t he above-nenti oned conponent BCT/1D2006305467

(10) . When an image is printed on a plain sheet with
t he above-nentioned ink, a high inmge density, a clear
guality of image which does 4p®- cause a feathering
ghenonenon of the characters and the i nage, and a good
| setténe 3geAEi<i ent col oring characteristics and
color reproduction characteristics) can be obtained.
(Fhusiatehesol el prorgdamg eblaantnage i n which a ground
tint is enbedded is perforned, the dots of the ground

t5)ntanibhec bee kgsoiith pasifrfand abeivardgdgrar t whi ch
indicates that it is a copy) can be clearly

Qﬁp%£ﬂ98§dor'él*ébl“é%ﬂéy QitA PREVEMLI SR B3 bight or
rom beécom ng” bl urred or prevent occurrence of a

n%%yral conpl exion soil in the background part due to

He difference in reproduci bility according to dot

sj ze. bet, the conposition of the control unit of

¢Hi €59ARIOT et printing device will be described with
reference toFIG 5. A's shown in FIG 5, the contro

(Mi enzdecpBhp® i ses a CPU 211 whi ch nmanages control of

the whole ink- jet printing device, a ROM 202 which

©t)ocel bHguptegr am execut ed by the CPU
{(10) pure water

The ink used by the above ink-jet printing device
contains the above-mentioned componehts (1) to (10). When an
image is printed on a plain sheet with the above-mentioned ink,
a high image density, a clear quality of image which does not
cause a feathering phenomenon of the characters and the image,
and a good color tone (sufficient coloring characteristics and
color reproduction characteristics) can be obtained. Thus,
when the printing of an image in which a ground tint is
embedded is performed, the dots of the ground tint (the
background part and the mark part which indicates that it is a
copy) can be clearly reproduced. It is possible to prevent
the mark part from becoming blurred oriprevent occurrence of a
natural complexion soil in the background part due to the
difference in reproducibility according to dot size.

Next, tﬁe composition of the control unit of this

ink-jet printing device will be described with reference to
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211 and other fixed data, a RAM 203 which tenporarily
stores inmage data or the like, a rewitable

woooveodsasé | e menory 204 which hol ds data to beP@F/IRW&B05467

even when the power supply of the device is turned

of f, and an ASIC 205 which perfornms various signa
processing of inmage data, rea%-angenent processing of

t he i mage data, and processing of input /output

El@nal-s for controlling the whol e device. Nbreover

the control unit 200 conprises a host interface (I/F)

206, a headsdshvencomtfl}. dni tth20zonarpkaeniy 24} comprises
(driver 1C) 208, a main-scan notor drive unit 210, a
sUlPlsdan whiioh slany@esiddnt2bl, odntA€ Whalse sijpljetumirtinting
212, and an I/Ointerface 213. The host I/F 206 is

PEPdeded koMt DapSHhcOIsHREHe bREgeah aatditdde by the CPU
signals to or fromthe host system "The_head drive

ffftarn(&l Iogggtr %QZean&Jﬂ%jesa tP&S& %@%ayfl%@g;l{%%&%fllmﬂs%gres

I'S prov to carry out drive contr e printing
head 11, The printi head 11 and the h driver 208
LS BvRaBE Bher hbRer do Topiays: Prage ot lonemeagq 204
driver 208 is a head driving device which is provided
wWisldy heddehdapri ke i bRy Hedd el eVeRe VRaR ke &PWARSt Gupply of
drive unit 210 is provided to drive the nmain scan

it glevice Thetsubed cafif,metnat adr AZECuR0: 241igls pErdvirded

to drive the sub-scan notor 36. The AC bias supply

Y foudl2 igBapr pyodessiy P ampgthaads, btdsrtahddient
charging roller 34. The I/Ointerface 213 is provided

S Q8cdRRHLt brOthbe; Aetecidian RuksesobeomAded INBAL /output
encoder 74 and
signals for controlling the whole de&ice.

Moreover, the control unit 200 comprises a host
interface (I/F) 206, a head drive control unit 207, a head
driver (driﬁer IC) 208, a main-scan motor drive unit 210, a
sub-scan motor drive unit 211, an AC bias supply unit 212, and
an I/0 interface 213. The host I/F 206 is provided to
transmit or receive the data and the signals to or from the
host system. The head drive control unit 207 includes the
data transfer unit which is provided to carry out drive
control of the printing head 11. The printing head 11 and the
head driver 208 are provided on the side of the carriage 4.
The head driver 208 is a head driving device which is provided
to drive the printing head 11.

The main~scan motor drive unit 210 is provided to

drive the main scan motor 5. The sub-scan motor drive unit
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t he wheel encoder 236, the detection signal fromthe
tenperature sensor 215 which detects environnenta

wWao eovpessatar e, and the detection signal from ot PEF/JP2006/305467

various sensors. An operation panel 214 is also
connected to the control unit 200, and this operation
panel 214 is provided for inps@ting and di spl ayi ng of
oper.ational, informatjon needed for the ink-_jet ,
Drli S RFO é\que;o%%,ﬁqems TPEABR OB et fres Hife AC bias
printing data including the image data fromthe host
siptlemUunddl ddengs aprdweichgdeupeey e RaPinditg the
camera, an inmage reader, such as an imge sensor, and
Gadatiagprodéssi 8§. defhied /G uctteasaae p21 3 aml proonpedefor
etc. via the cable or the network by using the host

idgutdQ6g ARe theeEbr?Phuitfed FRoROThE Olinkit HHdJI2ads and

and analyzes the printing data in the receiving buffer

Gt AlRed dhRokbe host Y d%Q@ct‘f’L@H.SSJ‘?gﬁQZg A 4Q0 to

performthe required i nege processing” an

rearrangenent _proc ing.of th rinting data, n%
TR T ot RSV AR08 Bal LT P oL REr haaty thor Ui T FerPerature,
unit 207 to the head driver 208. Creation of the dot

and fdhen dgAeStEER XML HFBUOTDRE VARHRID TSROy be
performed by storing the font data in the ROM 202. O

it maybe pénf opatdtbyn deansloFildy ichel samgenerated ¢o hee

bi tmap data using the printer driver on the host

syrgtrerh sinde a0d, t ardsthitd iopgrishie ohi pamgl dat A it greeided for
control unit 200. The head drive control unit 207
ARSINGS ahBedisplaying of operational information needed for
the ink-jet printing device.

The control unit 200 receives the printing data
including the image data from the host system including an
imaging device, such as a digital camera, an image reader,
such as an image sensor, and a data processing device, such as
a personal computer etc. via the cable or the network by using
the host I/F 206.

And the CPU 201 of the control unit 200 reads and
analyzes the printing data in the receiving buffer contained
in the host I/F 206, causes the ASIC 205 to perform the
required image processing and rearrangement processing of the
printing data, and transmits the image data from the head
drive control unit 207 to the head driver 208. Creation of

the dot pattern data for carrying out the image output may be

performed by storing the font data in the ROM 202. Or it may
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above-nentioned i mage data as the serial data, and

outputs the transm ssion clock and | atch signal needed
wo oroe9EIsG N ssi on of the inage data and for PCT/JP2006/305467

determ nation of the transm ssion, and the contro

signal, to the head driver 208. Moreover, the head

drive control unit 207 incl adéds the drlve wavef or m

o SPERPIUE, Ly MNP LEESL B MESTMET LAL, RO
PR sReRe o5 TRE | %%%LV' g ST F e %421%8 Pide |
wavef orm creation unit of the head drive control unit

tygpsEifhing fhr RIATRe Wabkar b nrimi eIt omdti £0Ped by

one or the plurality of driving pul ses (the driving

signal) , dnel mapuisiwcheodbiod wavefd) mitmanshe thehlle
driver 208. The head driver 208 includes a shift

abegresinent Wohed ineee esat ke theckesighalatandahbeoutputs the
serial data (which are the inmage data fromthe head

Q%h%ﬁ;@@ﬂéﬁﬁ%lé&ktad%@ﬁbtcﬁ Lagbedn GhdLidd Aoy %Eah§&£§§§on of
he registration value of the shift register by t he

%t E‘LR %ég&ﬂa fd d“éo*}ed%ec%? gltlé‘i\_/]? OcPJ*t tq'i \Ll{h #92s58n, and

onversion circuit carries

t%er RPEEO bt 7 ndPog Newr e SEFER (Al %ﬁotﬁESVﬁ?i yene

the OV OFF stateof which is controlled by the |evel
heridf daive ThentHedld Wity @07108ckede s dthe tdid venvereigtat e

of the analog switch array, and selectively applies
drkeetdpnvingt ptlisdgs coopirdisreda | Pr-A heoré e rwavief ennemplifier
fromthe head drive control unit 207, to the actuator

etc. which perform D/A conversion of the pattern data of the
driving pulse which is stored in the ROM 202 and read out by
the CPU 201. The drive waveform creation unit of the head
drive control unit 207 creates the drive waveform which is
constituted by one or the plurality of driving pulses (the
driving signal), and outputs the drive waveform to the head
driver 208.

The head driver 208 includes a shift register which
receives the clock signal and the serial data (which are the
image data from the head drive control unit 207), a latch
circuit which latches the registration value of the shift
register by the latch signal from the head drive control unit
107, a level conversion circuit (level shifter) which carries

out level conversion of the output value of the latch circuit,

and an analog switch array (switching unit) the ON/OFF state



unit (the piezoelectric elenment 121) of the printing

head 11 so that the printing head 11 is driven. The
wOoraioe/0%sasm notor drive unit 210 conputes a conP@DIP2006/305467

val ue based on the speed detection value which is

acqui red by sanpling of the detection pulse fromthe

i near encoder 74 and the target value fromthe CPU

201 side, and drives the maim“can notor 5 through the

diterRal 1 90EGRE S51 M bySitREl aeb¥1 shefsab- Sqae BekArdriver
drive control unit 211 conputes a control val ue based

ég%%ﬁ%ﬁﬁggg$d¥ﬁ§téﬁ?dfﬁl§€%k@effhkﬁg L3 BCAWi@EnbY rray, and

etection pulse fromthe wheel encoder

136 and the target wvaluge.fromthe_ CPU Side,. _a ;
Shieroavehd ahBl 658 o 5 VR0, RISeGh R aiRiel g Bile arive
nmotor driver. Next, an_exanpl e of_the, coppositi of
wave feead fapmyEhe orgad| dndet C2B%PTahd ihe_ Head ¢ i?:gl@r agguator
will be described with reference to FIG 6 . The head

5 uiitvethenpiekoahett 207 dlempnsviidéd @ft#he hrindimgwhagd 11
units 301 and 302. The driving waveform generating
aitha30thgepet at £5g anshdutipussdrheedri vi ng wavef orm
(comon driving waveforn) which includes the plurality

of drivingrpul 88sn{gedyinmidcy Graks) uhht OPED ejkgiites a
period. Thedata transfer unit 302 outputs the inmage

dat.a (printin ; nsnissi .
RO B ST sston ks ey
control %%gnals ruct,.forcevery drop.

FFBHFHSEN gF@T“B%?lYﬁ%N% g{h% E?\gtifeﬁigaﬁapg%f%v& <
10 encoder 74 and the target value from the CPU 201 side, and
drives the main scan motor 5 thréuéh the internal motor driver.

Similarly, the sub-scan motor drive control unit
211 computes a control value based on the speed detection
value which is acquired'by sampling of the detection pulse

15 from the wheel encoder 136 and the target value from the CPU
101 side, and drives the sub-scan motor 36 through the
internal motor driver.

Next, an example of the composition of the head
drive control unit 207 and the head driver 28 will be

20 described with reference to FIG. 6.

The head drive control unit 207 is provided with
the following units 301 and 302. The driving waveform
generating unit 3Q1 generates and outputs the driving waveform
(common driving waveform) which iﬁcludes the plurality of

25 driving pulses (driving signals) in one ejection period. The



of the head driver 208. In accordance wth the
ej ection period of the common driving waveform the

W@ @be9safe each drop control signal is changed POI/H2006/305467
| evel by the waveformto be chosen, and the state of
each drop control signal is changed to L level at the
time of non-selection. The h@@@ driver 208 is provided
with the follow ng units 311 tThrough 315. The shift

d=egi stens B iUt ot Betphassthssiyecldatk (phihting data),
clock) and the serial inmage data fromthe data

ttrhgeai g%ﬁémf.@é{or@(@locihethét €8 &k r $Hida1312nliak eBearegcdbntrol

g ration value of the shift register 311 with the

l.at ch sigpal .. The decoder 31 € [
S3aeche. oop SO COT LT ona S ROS NG, A “adt pot S Ehe et o
resulting signals. The anal og switch is_turned
FJEIPFETr PRt odlerl Qﬁeraﬁeﬁs&wﬁga%%?wfié ERedrg Switen 315
out put of the decoder 313 received through the |evel

5 oghitheehedd 4dritrer |298el  $hi AEePr3AUCR oTiFeY TSt RaSFEYET
of the logic |evel voltage signal of the decoder 313

gottiedt b€ teyetomdat drieiapaveygeSwinchl®l Stedre oferatle.drop
The anal og switch 315 is connected to the sel ection

&eebl odeqhi Nd ¥i diialgeal eet Hodeyel154y afheca@Reform to be
plezoelec?rlc el emrent 121, and the common driving

et or oy jysyj Oput tied Sfer amtReqdo) vigg MaVefighi is changed
SR IR RO o RS RE a gpn o cranse
wi tch 3 urned ON in

%%g%ﬁggéiéaﬁrfﬂggﬁ%%% &pﬁ?nai?%g%#f?%é decoder 313

10 rﬂgcgoﬂffggﬁg £Q§d|é¥¥¥érd%%% Egagﬁgs{ééﬁiﬁﬁ'ﬂ %%gyfgﬂgowing
units 311 through 315. The shift régister 311 inputs the
transmission clock (shift clock) and the serial image data
from the data transfer unit 302. The latch circuit 312
latches each registration value of the shift register 311 with

15 the latch signal. The decoder 313 decodes the image data and
the drop control signals M0-M3 and outputs the resulting
signals. The analog switch 315 is turned ON or OFF (closed or
opened) in accordance with the output of the decoder 313
received through the level shifter 314. The level shifter 314

20 converts the level of the logic level voltage signal of the
decoder 313 into the level that the analog switch 315 can
operate.

The anglog switch 315 is connected to the selection

electrode (individual electrode) 154 of each piezoelectric

25 element 121, and the common driving waveform is inputted from
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signal, and the necessary driving signal which
constitutes the common driving waveformis passed

W@ s@boed4ecl) so that it is applied to the pi ezoRCBHIR20060305467

el ement 121. Next, the operation of the head driver
208 wi Il be described also with reference to FIG 7 .
A s shown in FIG 7 (a) , the driving waveform
generating unit 301 outputs'%%é'connnn drivi ng

Mavef- 9L GoRL b Al AY JhR Rkuhal ihYt oS0 PUs e dnalb itch
S|gna?s) gl, P2 and P3. In t%e perio&pof onéiiﬁf-d?g;Wl -

%Sect b0, EOLS Veezat%emor%alggﬁtéﬁomé hes ref81LNeR in

('éC:LICdPO entia e electric potential) V

in e directian to expand, the_ljgui Vol L
accpxgagfeel15n ot é%‘%ﬂ#néi&tﬁo% P?errecg‘?&sot}%gs)%&, b Egﬁ)
waveformrises to the reference el ectric pot ial V. |
qaavdese ther épaporfate dommederreReSET (Rt Y émigé’ne control

volune) . Alarge drop is formed by ejecting the two

giroppd , bpntihehpuhsee ssiamaldrRiviagd sitiea builkcsigpgitipptes the
and conbining theminto one drop during the flight. A
PArEIe ceh OB nhSwhes feeh o paepetihdsplbstesd) gmaltiaz it is
because the falling electric potential of the wave

aeg{?% f +@f th@%@é’ié@lé&%@ R2nksitnege. | oner than that
the pul se signal Pl. The falling electric potential of

t he wave e enent, of & e pul se § 9nal nB3gi §rivde JeWekhi1l be
€& puls 5§Ian§ t

thanthat o Signa e waveformis
RGP RSFUPLE: STHEASPE Theica Targe drop s
sel ected, the driving waveform

As shown in FIG. 7 (a), the driving waveform
generating unit 301 outputs the comﬁon driving waveform
containing the plurality of pulses (driving signals) P1, P2
and P3. 1In the period of one ink-drop ejection, this waveform
falls from the reference electric potential (the middle
electric potential) V1 (in the direction to expand the liguid
chamber volume), and after a predetermined hold time is passed,
the waveform rises to the reference electric potential V1 (in
the direction to contract the liquid chamber volume).

A large drop is formed by ejecting the two drops by
the pulse signal Pl and the pulse signal P2 and combining them
into one drop during the flight. A middle drop is formed only
by the pulse signal P2 because the falling electric potential
of the wave element of the pulse signal P2 is made lower than

that the pulse signal P1l. The falling electric potential of

the wave element of the pulse signal P3 is made lower than



generating unit 301 outputs the large drop contro
signal MOin which the portions Tl and T2
w@eonosesaendi ng to the pul ses Pl and P2 are setP@DIR1006/305467
| evel as shown in FIG 7 (b) and (c) . Wien a mddle
drop is selected, the driving waveform generating unit
301 outputs the n1dd|e dr op gﬁntrol signal M1 in
whi ch the portion T2 corresponding to the pulse P2 is
tﬁSE 59 £hi 8y alseasighawn ph Naf Ghel Wedle faitth (6) madden mise
smal | drop’is selected, the driving waveform
0 t 85t AS il th@lse signal
gggasa?ikﬁgmHP §%£%hgke r??on T3 |§h§§{gﬁbggglgve as 7
hown in FIG 7 (f ) and (g) . Wien no ejection of
ots is selected, the voltage VI is naintained as
shown in FIG 7 (h) . Therefore,_ acco to.the
i mage dat a"ReThrfs A8 SEPBLE hee Het e ¢ griyppg waveform
302, a large drop, a mddle drop, a snmall drop, and
5 georrefkugiwntcddlbeutbosentheiekerge e @@ptgia%daww MO
| evel s of the inmage can be fornmed according to the
iRulhiphetvalptertdeins Maviang Thecstzepdmidngditngthéepulses P1L
| arge dot, the mddle dot, the small dot and the
2RENpol sEé' oy dd d hevielkasj Shows i 14 Mg devi(e, ahbie(c) .
progran1of the invention which perforns the procedure

nvzﬁi FZGA fuidie 1108 0L, neharidiat f iecorm

utting a printingi mage |nclud|ng t he

round. tint whig I cat es. that yi,ng of c
A bpy et Sl crepite ent gt AEF I S dePans TE L
ShOMAn t he conposition of a printing 1%stemlnclgdlng
10 ianwihiahethe dewssiany Teroggeghgnding to the pulse B2 1s7set

to H level as shown in FIG. 7 (d) and (e). When a small drop
is selected, the driving waveform generating unit 301 outputs
the small drop control signal M2 in which the portion T3 is
set to H level as shown in FIG. 7 (f) and (g). When no
15 ejection of dots is selected, the voltage V1 is maintained as
shown in FIG. 7 (h).
Therefore, according to the image data transmitted
from the data transfer unit 302, a large drop, a middle drop,
a small drop, and non-ejection can be chosen. Hence, the four
20 gradation levels of the image can be formed according to the
multiple-value dots having the sizes including the large dot,
the middle dot, the small dot and the non-ejection.
In the ink-jet printing device, the program of the
invention which performs the procedure of performing the image

25  forming method of the invention for outputting a printing
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the ink-jet printer which is the above-described i nk-
jet printing device of the invention. One or the

w@kwsaddssy of | mage processi ng devi ces 400 whi PEIT/air2006/305467

personal conputers (PC) , and the ink- jet printer 500
are connected by a predetermned interface or a
predeterm ned network, so that-the printing system
(image formng systen) is constituted. A s the inage
iRfRReSSENgA TRy | it 4dunsl shawnwhick| {idi®atesheh€PUcopying
401, and various kinds of the ROM 402 and the RAM 403

ovw' CRioBIRe B MDE Vi AHNIY; I 1608R86L€d by the bus Iine.
The nmenory 405 using nagnetic storage devices, such as

a hard di sk;-vig fhe intf &fggﬁggsucﬁﬁ éﬁ%%et%oh bSition

bus Iine. e i nput device nouse 0

keyboard,  and the displ.ay. device, 405, suc
I{)Fslﬁ-‘.%&

P, DR oG YRR 1A 4T Bt e?‘iﬁcﬁé&lPﬁchV%.E% and
éwgternal I/ F) 407 which the storagenedi um reader
dnkraabspsivremehisdi 45 shendhevarfesnribsd drkcjets
connected, and comuni cates with external instrunents,
micitiag deVMoest thechinaenthenl nt ernet, and USB, is
connected. The inage-processing program whi ch includes

the prograghefothend nyedlany BENEnaGy gidealsingpdevices
processi ng device 400 is nenorized. This

4@%1e50§fésﬂaélﬂs&{£gr&mph§59§d b@) & ﬂcprt@lgse iPRdlEM printer

a storage-nmedi um reader, or |s downl oaded from

2 “”{?ki%fslé‘%’? 5 "E A R %Sl A ed 1

oerateln . . .
predetermlned network, so that the printing system (image

forming system) is constituted.

As the image processing device 400 is shown in FIG.
9, the CPU 401, and various kinds of the ROM 402 and the RAM
403 which are memory unit are connected by the bus line. The
memory 406 using magnetic storage devices, such as a hard disk,
via the interface predetermined to this bus line. The input
device 404, such as a mouse or a keyboard, and the display
device 405, such as LCD and CRT, although not illustrated,
predetermined interface (external I/F) 407 which the storage-
medium reader which reads storage media, such as an optical

disc, is connected, and communicates with external instruments,

such as networks, such as the Internet, and USB, is connected.

The image-processing program which includes the
program of the invention in memory 406 of image processing

device 400 is memorized. This image-processing program is



order that inmage processing device 400 may performthe
follow ng i mage processing by this installation. This

WO pgeIgasOcessi Nng program nmay operate on predeP@r/maed05467
0S. A part of specific the application program my be
made. The program by the side of inmage processing
devi ce 400 expl ai ns the exanphe which perforns the
i mge processing nmethod of the invention with
reeflei eng estorddee rfadicmi enah | stkraljcageddunf rtEe@Gri0er is
This is a case where alnost all image processing is
Renflessed Mdh rethesikscospuhess | the MEeanean baEgEs
processi ng device, and is the conposition of being

1S Lably psedth ddse i nk-jet printing device of the

conparatively | ow cost device. The printer driver 411

which is a_pro of, the i [ th [ ;

i mage proc%ng%%? é%f@et§8og¥§£§ ?ﬂ%%%?%hga%hgggggg?aln

410 given fromthe application %r am et c. CNNI%CoIor
5 OWRAQERER! IR B0 G5 EBYSRREL G 4 00 TR MREER O Br FBT IS

conversion (R@ color coordinates -> CW col or system

fiod lpnéngolmrge garacdseinpebyr B by BRRHPABHLED:rom t he

col or space for the display nonitor, BG UCR which

perforns brack geer-giricoessihgwerogrdm mayempeakter om
the value of CW (bl ack) .According to the resol ution

HedtherBGLERI AN ekl 8¢t Ep8c #43c tithepepoikaandn program
recordi ng equi pnment, the gamra correction which

neﬁ;ggrﬂgdéhe i nput / out put conpensation reflecting the
characteristics of black generation/under col or

10 The program by the side of image processing device
400 explains the example which perf&rms the image processing
method of the invention with reference to the functional block
diagram of FIG. 10.

This is a case where almost all image processing is

15 performed with a host computer like PC as an image processing
device, and is the composition of being suitably used with the
ink-jet printing device of the comparatively low-cost device.

The printer driver 411 which .is a program of the
invention by the side of image processing device 400 (PC), and

20 the image data 410 given from the application program etc. CMM
(Color Management Module) processing unit 412 which performs
conversion (RGB color coordinates -> CMY color system) to the
color space for recording eqguipments from the coclor space for
the display monitor, BG/UCR which performs black generation /

25 lower color removal from the value of CMY (black).
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renmoval processing and recordi ng equi pnent, or the

user's sel ected expansi on processing, a zoom ng unit
wdadllobeaesdsé mage data to performthe dot patter nPCEIR2006/305467

which is the print inmage data obtained fromthe half

tone processing unit (nmultiple value and few val ue

matri x) 415 containing the %Liple val ue and few

value matrix replaced with gg tern arrangenent of the

dot injectgd-J4 oMy 60EHE NS SSLLDMRNLE @A BBEUCR/gamma
docunent/ ground-tint pattern conposition unit 418, it

c%;azggcléiﬁcgﬁ d; § N0, %%?ggaﬁnla%{l]& I EVEEH NS %Qui?%@nﬁ hethe gamma

ing unit carries out da
devel opnent. accordi_ng to_each nazzl e | ocat] j
CPEEBFECR (WA H HeT LA ubRa, kit @&%Bﬁg %%J?B%Pg?ﬁg&
rasterizing unit 416 is sent out to the ink- . jet
rpflateingothe |Fhansetpri AEEFS dPT Valrack QengoehiER( uRggRFoLor
data outputted fromthe half tone processing unit 415
rehbell peréosseichg mage rproréssd ngduiPmend oPgithgl UPRage
(called " docunent image") indicated by the inage data

410-PBAt bYpesk B0 EocaBdihg, canvertied untic ¥Aé dadaimage
according to the dot of the multiple values in which

d%@aOHBp#%rfémﬂoﬁﬁkpB%t“@%ﬁtéﬁﬁj@%td“ﬁﬂﬂdhngsdehbcprﬁﬂﬁ,image
I't has e docunent and ground-tint pattern

conmposjtion. unjt ' Iy ;
Eompotra re Hara OF DRadi KBS BR TR enaer arcACiple
"groundtint pattern”) i.n Leh it i.s .shown that. it.LS
Vé%&écéﬁﬁnfeEdE?Pﬁbnﬁﬁxﬁﬁpgﬁhgsc??ﬁﬁ%ﬂﬁggjHE? g@%&?g%édvalue
by the ground-tint pattern creation unit 419. B%

aponifieni wglukeraveinsieP liofage d A PP Thé &S ent of the

dot injected from recording equipment, and the document/
ground-tint pattern composition unit 418, it is divided into
the data for every scan, and the rasterizing unit 416 which
carries out data development according to each nozzle location
which records further is included, the output 417 of the
rasterizing unit 416 is sent out to the ink-jet printer 500.
In the printer driver, the document image data
outputted from the half tone processing unit 415 which
performed image processing in the original image (called "
document image") indicated by the image data 410 mentioned
above, énd is converted into the data according to the dot of
the multiple values in which an output is possible with ink-
jet printing devige 500, it has the document and ground-tint
pattern composition unit 418 as a unit to superimpose and

compound the data of the image pattern (henceforth a "ground-



of a ground-tint pattern according to the dots of the
multiple values in which the output is possible with
W0 b@oiosidsg et printer 500 by this document and PCT/JP2006/305467
ground-tint pattern conposition unit 418, the ink-jet
printer 500 generates the print inage data according
to the dots of the nmultiple_galLues in which an out put
i s possible. Next, the functional conposition of
tanat pettenmfe jpr odesdi ng psosgirawn Wiiath dits isepf doaementh
the printing systemincluding the ink-jet printer 500
c@p§ihBeok MRGECH G 69%iihg tdavi s egebratidd Hye thxphabmed-tint
with reference to FIG 11. Since this inage processing

p‘éi@%e?? peLioramd, At hipgh speed, the conposition of

11i1s suitably used wth the high speed devi ce.

The pri nt eg%g%ci? et (t%‘%;:%l?%‘%ﬁ?% gigﬁéo&ﬁe éia 98nd the data

processi ng 0 grven by

the applicatjon prodgram The CMM (col or na t .

5 oHo@uPBRUBN SEUToIRS R SES9T BN chre e &Ued: Bf ERe multiple
conversion (RGB color system-> CMWMY color system to
veRgesolinr whpele ecHeoroutaudr disnpe el ettt theminkelet
col or space for -nonitor displays, BGE UCR which
prehiternms00| lag kktgen etcatument| enérgoxolrad-tierowalctbrom t he
val ue of CMY (bl ack) .The BG UCR/ gamma correction 423

Rekbak §8 o8 aniB: (@rg,e(ﬂl'l!eoﬁn\khifj sh perftamsingenerates the
i nput / out put conpensation reflecting the

AR SCh S5 C3 Sl aeneca ook (B £l SBPYBle values

10 in which an output is possible.

Next, the functional coméosition of another image
processing program which is performed in the printing system
including the ink-jet printer 500 and the image processing
device 400 will be explained with reference to FIG. 11.

15 Since this image processing can be performed at high speed,
the composition of FIG. 11 is suitably used with the high-
speed device.

The printer driver 421 receives from the image
processing device 400 (PC) the image data 410 given by the

20 application program. The CMM (color management module)
processing unit 422 performs the color conversion (RGB color
system -> CMY color system) to the color space for recording
equipments from the color space for monitor displays, BG/UCR

which performs black generation/lower color removal from the

25  wvalue of CMY (black).
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desired. The inmage data used as the docunent generated
in this BG UCR/ gamma correction 423 are sent out to

W0 b@oiosidse j et printer 500. On the other hand, PE¢EIP2006/305467

printer controller 511 (control unit 200) of the

ink-jet printer 500 according to the resolution of
recordi ng equi pnent, the expansi on processing, the
zoom ng unit 514 and i nmage d4t%s to perform the dot

pattern daﬁ“ﬁ‘eoéG};[F@R/p%EiﬁI?tEd %gﬁg?gcg?tgg o0 aﬁ;é}%ﬁr{soghMg

hal f tone processing trple value and few

value matri x) 515 containing.the [tiple I :
FAFOFALGR WRtTR T %Itse&hﬁ/i fﬂplﬁgﬁ%?% ar(:r(%flf1 ge(llel%g%? g%f
the dot injected fromrecording equipnent, and th
nRfRPEANga Heg@bﬁﬁﬁpﬁﬁﬁﬁﬁtﬁﬁﬁt@%ng%%%%ﬁ§FFVb%n§ﬁFtE%igr
which are nmentioned later is divided into the data fgr
revervwa 1s pance Fheng LA plitrasorohagr aguepreiihg amithes ¥§erss
given to the head control unit 207 including the
daStRd.Zi MHeUNhigd 1 mhigldcasr the dotumiatta generated in
devel opment according to each nozzle |ocation which
dsniny réﬂzs/UCR'/gaﬁﬁg P51 L &1 0abRObEer s&d4 , clthedlatiemenk-Jjet
I mage data outputted fromthe half tone processing

unj t. 51 ich performed i mage processing in the
%%Hﬁﬁﬁhgoﬁﬂage shown by thei mage data inputted from

t he i mage processi ng device 0, and,i s chan i.nt

the data a@@oFBPn@tgﬁrfﬁﬁPunégF-95985650?°$#é%(ﬁ%: %;%
output is possible, it has the docunent and groundtin
peenteral aodposPPl ot ukre WKSI&S Er&ﬁF?rt%O%LﬁﬁﬁqqﬁiEQe%o the
and

resolution of recording equipment, the expansion processing,

the zooming unit 514 and image data to perform, the dot
pattern data of the print image data obtained from the half
tone processing unit (multiple value and few value matrix) 515
containing the multiple value and few value matrix replaced
with pattern arrangement of the dot injected from recording
equipment, and the document and ground-tint pattern
composition unit 518 which are mentioned later is divided into
the data for évery.scan.

The output of the rasterizing unit 516 is given to
the head control unit 207 including the rasterizing unit 516
which carries out data development according to each nozzle
location which records.

In the printer controller 511, the document image
data outputted from the half tone processing unit 515 which

performed image processing in the document image shown by the



conmpound the data of the inmage pattern in which it is
shown that it is a docunent which inhibits the copy
w@ewengd4eel by ground-tint pattern generation uPCT/JEROG/305467
The print inmage data according to the dots of the
mul tiple values in which the output is possible is
generated by conbining the dggunent inage data and the
data of a groundtint pattern according to the dots of
itagemibta plrpwalaeSrion whe chmage qutquessiangpdssibeed®y, and
this docunent and ground-tint pattern conposition unit
1218hadfedi frage fHocrsal REcORENNG ©f dHemun¥erthdiei Got in
suitably applicable even if it Is which conposition of

Wi & 49 8@%5%%#& ssﬁﬁl@faﬂPlﬁagwﬁﬁgnﬁbchﬁﬁnguaﬁﬁiSfbund—

S
to generate e dot pattern actually recorded in

r.espon to drawi ng.of an.i or the.print _cQ
e B EREr e P Rd o BiE Seg1 47 it iRe CBoRpaeT Ergree and
of being shown in FIG 10 at the ink-jet printing

5 cgapreRdstiye. ATy FhEnemBER b ttRand fPofPt hE 1S shown
application program perforned with i mage processing
thayi ¢ 1902 vitv@mesdr vad chsinhhobEs e dopageenerated by
processing is carried out by printer driver 411
drocatpdiat eshasstrheeaetrbwhor wnit hEld.mage processi ng
devi ce 400 (host conputer) , and the data (printinage

data) of thgedotimatibege ehthhecoetdiny e ovaheesiotB of the
whi ch the output of the ink-jet printer 500 is

: : s g rizedsan
ISR Er LS ety The oatant 58 BRAEY 9kpranes
10 S%fcgggiﬁfgé %ﬁg JgGu%%% §8ggghé§@aQ§&I%%£Bdata of a ground-

tint pattern according to the dots af the multiple values in
which an output is possible by this document and ground-tint
pattern composition unit 518.
The image processing method of the invention is
15 suitably applicable even if it is which composition of FIG. 10
and FIG. 11. An example without the function to generate the
dot pattern actually recorded in response to drawing of an
image or the print command of a character in equipment
explains like composition of being shown in FIG. 10 at the
20  ink-jet printing device side.
Namely, the print command from the application
program performed with image processing device 400 which
serves as a host, the image processing is carried out by

printer driver 411 incorporated as the software in the image

25 processing device 400 (host computer), and the data (print



the printing will be described. Specifically, the

document data, such as lists and documents, are drawn
waipoosiosdbe i mage processing device 400 (host CROPIR2B06G/305467

usi ng the application program (for exanple, the

Mcrosoft Wrd or Excel (the registered trademarks) ).

Wth the printing command to this docunment image from

application or an operating'§ Stem the printer driver

. [ 0 e [ [ Laer- i
b, Baf L RGBSR e hatate) Tagrdiy onich

he i ocessing,. such.. B¢ ,

téﬁrﬁﬁgggﬁvgfsﬁaﬁ,ln%ayghégﬁ%ﬁfggkéovg%t%ggﬁ% geWﬁ%é??ﬂsrated'
matri x processing, is perforned, and the.drawn :
T5e dﬁEadé%urr?eﬁﬁelﬁglr%ﬁg‘e iEﬁa’PﬁEJr*iﬁfe@E tt%gh&oﬁ%i‘g%g%&nter
information reproduci ble with the inkjet printer 500
509 . cr Baeeesar@ia lnf Ghiserdnkanet erHreumed whipht Perrorms
is created by the ground-tint pattern creation unit

5 t489printihe wirldumd idetscpdbedrn creation unit 419, the
ground-tint pattern (inmage pattern) which includes dot

si ze i nf or gedd o dLPrOduticbbiscuhéft tdecd nisycht apr Lses and
500 is generated. That is, the values of the dot size

4§E&%&g@%iOQré”dJJ%%.ggfani%hepiﬁgégrpﬁgHéégyhgtBevg@éa4oo

g{ound-tlnt tern and for the drawng
A i s
SR A 3 Y e o 1Y
the _non-printing. If

10 With the printing command to this document image
from application or an operating system, the printer driver
411 in a host computer, as mentioned above in order to carry
out the printing with the ink-jet printer 500, the image
processing, such as CMM, BG/UCR, zooming, gamma conversion,

15 and the multiple value and few value matrix processing, is
performed, and the drawing data of the document image which
includes the dot size information reproducible with the ink-
jet printer 500 is created.

on the other hand, a ground-tint pattern is created

20 by the ground-tint pattern creation unit 419. 1In the ground-
tint pattern creation unit 419, the ground-tint pattern (image
pattern) which includes dot size information reproducible with
the ink-jet printer 500 is generated. That is, the values of

the dot size information of the ink-jet printer 500 for the

25 data of the ground-tint pattern and for the drawing data



the data of (bitl, bitO is (01), it indicates a snmall

dot. If the data of (bitl, bitO is (10), it indicates
W@200609H466 drop. | f the data of (bitl, bitO i sPCUID2006/305467

indicates a |large drop. Next, the processing of

creating the ground-tint pattern data by the

ground-tint pattern creation ynit 419 will b e

described. In the imge proéég§ing devi ce 400, the

dggg@eaffﬁﬂﬁiﬁkQQﬁQmﬁkﬁk pat texd dasnhel d at nenories

such as a predeterm ned nenory. The CPU 401 reads

t he data thi%m%ﬂ%yn%hgbg%ep@gégqﬂl st B BBAPIM ¥alues

406. The siZe Of e 'dat a ground-tint pattern is
adjusted so that it may draw.al |l oyer .the. ume
3P BXBFSBRh B e CBLE ShaP (S e B Ealer Bbotlf data
the ground-tint pattern of the whole docunent surface
ofi Abigenaridi®s ishel Odat a thctpPtFHET - thECRoPEIBF R 1T
mul tiple values in which the output is possible. And

5  thieddataodf (aitdr,oumid0i o patt errt idioepeandeampyl t Gt .
docunent and ground-tint pattern conposition unit 418

16f tREl Bhes & | Merc141biwioh hidocumentid nagecdata a middle
(docunent) . The docunent inmage data are the data of

dB tiphe val ugs {for @4aAp!l it bids)11),2n¢ thEicates a

i ning processing isthe data of the nmultiple val ues
Same gs the data of a groundtint pattern, for exanple.
ARTZ% 6P he data in which the non printing is

indicated in the docunent i.mage_data, the data_of d-tint
(bitl, bitﬁ?xis YQﬁ»p;oce581ng of credating the ground-tin

10 pattern data by the ground-tint pattern creation unit 419 will
be described.
In the image processing device 400, the data of the
ground-tint pattern is held at memories 406, such as a
predetermined memory. The CPU 401 reads the data of this
15 ground-tint pattern from the memory 406. The size of the data
of a ground-tint pattern is adjusted so that it may draw all
ovér the document size of printed matter, and the ink-jet
printer 500 of the‘ground-tint pattern of the whole document
surface size generates the data according to the dots of the
20 multiple values in which the output is possible.
And the data of a ground-tint pattern is compounded
by the document and ground-tint pattern composition unit 418
of printer driver 411 with document image data (document).

The document image data are the data of multiple

25 values (for example, 2 bits), and the combining processing is
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TheEeﬁore, the OR processing (after conmbining is set
to "1" if one of bit(s) is "1") is perforned with

w@emangi4seit pattern data only when docunment i nBCEIRMACE305467

are the (00) . When the ground-tint pattern data is
data of the dots of nultiple values in the non
printing part of a docunent_l |ge, a non printing part
changes to the inage data (printing data) of nultiple

cyal U8S: oEehe kLl ast oFd 1aidr0 sefnePhisnthé Nagea daft & iground-
carried out according to the conposition of the head

of  the . nk-j pLI 50 ra I Z4 i t -
«She A 2P H Rl OB A LG Nt e oo

according t,o gonversion .of data in i fect.

paScord g Lo gonversion ol LA SHELY LSRN e of
ink-jet printer 500 via the interface. The ink- jet

(piiht iHD0 it dP&3 -t he transnitted print inmage data in
the raster-data menmory. After the ink-jet printer 500
recei ves tleymrfedet, ethe nek rRcessingpriphtert e Hale 1is
whi ch contains the docunent inmage and the ground-tint
sBatt@rm " orr the siferit22) bys dri'Vi ng phefprinadi wjthesepund-
11 in accordance with the print inmage data. Next, the

t%é?é&%g%%e PHDENG (HeRudbQined ie@BY data are the (00).

Bt S
fgrtengg?;ng s E_ “127%and FI G 13 are diagrans
mpleirke e @n %@%;lflgztll Bgir?’éiﬁg gpracn):l’i':n%ft LNEoRahLEL N mage,
a non printing part changes to the image data (printing data)
of multiple values.

Then, the rasterizing of print image data is
carried out according to the composition of the head of the
ink-jet printer 500 by the rasterizing unit 216, and the print
image data with the delay given according to conversion of
data in every direction or arrangement of the nozzles, it is
transmitted to the ink-jet printer 500 via the interface.

The inijet printer 500 stores the transmitted
print image data in the raster-data memory. After the ink-jet
printer 500 receives the predetermined data, it prints the
image which contains the document image and the ground-tint
pattern, on the sheet 22 by driving the printing head 11 in
accordance with the print image data.

Next, the ground tint printing (unauthorized copy

deterrence/information leakage deterrence system) of the
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di agranms for explaining the effects of the generation
of the ground tint in the foreground part and the

whawkgssasnd part . FIG 16 and FIG 17 are di apCHMR066305467

expl ai ning the reproducibility of the ground according

to the ink drop size. And FIG 18 is a diagramfor
explaining the ground tint gemration nethod using the
dots of a mnute dot set. The flow of the ground tint
ipvenpting tiasl blé%rde@@ml@leﬁleul‘abov%fem@%qwdw ¢ -FL& thpough
(a) , the ink- jet printer 500 acquires the printed
rmett@éB.(original imge) in which the characters or the
patterns are enbedded as a ground tint, and if the

printed marter is Lepirad.ag3shewndidgfdfs bt @xplaihbey the
ground tint wll be present. In this exanple, the

;ﬁ&ﬁ@ﬁp%ge g GORY Nk g&%zsmedg}ﬂ;&' n 4 %of gﬁ%gr QS‘néjre

part o |nted mat t ori gi I mage)

reb t, can di mhether
diBbrans EhEr bl il MisteRbPey dheth pn%%ne&atlﬂl e wne
concer ned, Thls hel ps the deterrence of an ill egal

EEPPIyInsi MY HHR f@rr@@ﬁ&upﬁnmrﬁa%n% aweo@ar%@ﬁpéeaart
This ground tint printing uses the background renoval
Higncilpoandf FIhe Yopizer diRgimemyg, fon exmlaasiacoithehe
background renoval function, a m nute dot does not
rappedualibél icopyt ndhe @ubundlycthsdihgsiaMﬁhd1imavdrap size.
size larger than a certain threshold appear after

IGEPYIRY. 18 $sSHMudranfiFer &3pfaininyhele teuwid rEgd

matter is formed with the |large dots 601 and the snal

gﬁ%%%a@ggn ﬁQ@hééﬁﬂﬁjﬂPkﬁeﬁgétefSff£H&BHH%§%ot set.

The flow of the ground tint printing has been
explained above. As shown in FIG. 12 (a), the ink-jet printer
500 acquires the printed matter (original image) in which the
characters or the patterns are embedded as a ground tint, and
if the printed matter is copied as shown in FIG. 12 (b), the
ground tint will be present. In this example, the characters
600 ("copy") are embedded iﬁ the foreground part of the
printed matter (original image) of FIG. 12 (a).

Thereby, it can be distinguished whether it is the
copy which is reproduced from the printed matter concerned.

This helps the deterrence of an illegal copy by using the

. ground tint that can be recognized.

This ground tint printing uses the background
removal function of the copier. Namely, in the case of the

background removal function, a minute dot does not appear
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after copying, but the small dots 602 are not
reproduced as shown in FIG 13 (b) . In the inage

wo eooriovsyseret hod of the invention, as shown in FCTAP2066/305467

(a), the dots 601 (the black character "A") which are
reproduced after copying are included in the

foreground part of the origipal image, and the smal

dots 602 which are not reproduced after copying are
airaekugdegyimgt hartbaekgr enaddpes twiafcH hever agisnak lamge:r than
Nanely, the character "A" (ground tint) is enbedded in

ategr%9£§9{ﬂ¥g§kd¥ﬁwé Fb%rtaf§eprddﬁy%$gWﬁt@@rsh&wﬁopmeEEG 13

as showmn in FIG 14 only the imge of the

@ﬁa g@%un@lhgaﬂ r}“ﬂ 'd'bm%%%r“_r" b, & Qﬂ%e%%”ﬁak&@ dots 601

) : resen I'n the copy. In

exa t he ar ter "A" rou ti enbedded
apﬁengﬁr%@?%%ﬁ%’ oftpﬁelé??% #ﬁ% Eﬁgégrgaﬁeggod Eed
present in the copy. In other words, the recordlng
afteui donphesi dhitards 6MadacAClRdtOPeraitinotaFERIPHIEH 25
foreground part is nmade | arger than the recording

shioghi dnafbesi bh @rea of each dot per unit area in the
background part, so that the character I A" in the

f or egr oundrpafkie Camdze Presagt néthédeotame i@venheon, as
contrary as shown in FIG 15 (a) , the dots601 which

ggrgggceg4a( B tGRPHoRE 86 (#ed udedt i RenbRecter “A”)
bac round part ‘the original image, and the snal

905,808 Poreb, g ok Lonsptics el lircconu g ;s
gg%g%&%ﬁnghgaxgléf the original 1mage, and the small dots 602
which are not reproduced after copying are included in the
background part of the original image. Namely, the character
"A" (ground tint) is embedded in the foreground part.

If this printed matter is copied, as shown in FIG.
14 (b), only the image of the foreground part will come to be
reproduced and the character "A" will be present in the copy.

In this example, the character “A” (ground tint)
embedded in the foreground part of the original image can be
present in the copy. In other words, the recording liquid
adhesion area of each dot per unit area in the foreground part
is made larger than the recording liquid adhesion area of each
dot per unit area in the background part, so that the
character “A” in the foreground part can be present in the
copy.

On the contrary, as shown in FIG. 15 (a), the dots



character "A" (ground tint) is enbedded in the

background part, If this printed matter is copied, as
W@ bawemnossne FI G 15 (b) , only the i mage of the PCT/JP2006/305467

background part will come to be reproduced and the

white character "A" (the ground tint) will be present

in the copy. In other words.syhe recording |iquid

adhesi on area of each dot per unit area in the

sbackiyt cund-eparpricsiurrdeaf aegeropiay e Facbrdedgin the

i quid adhesion area of each per unit area in the
phekgare hatal tof $het bat gitel whidee cladacher stal1idots 602

t he background part will be present in the copy. In
whgghgéijél nght 'ﬂprﬁdﬁ'&%ﬁnlff@f‘técﬁfﬁ%gﬁ@@ée inthedg8 oMt he

|gtths conitltuted by the set of the foreground part

an e backgro ar e gin e

S RRgE S e T SogT Bunk gt et ek TRl e el

before co Alternatlvely onf.i o)

5 CPREBCERE §¥bu U Gt &oﬁ§t@Fh?ggaéylPhgh?o?%§$ed'%Pd part.

part only. In the case in which the ink- jet printing

devi ce is PF oviidedrignteddnatber aly HFIRIA%e §528N0VReIN FIC.
i mage in which the ground tint indicating that copying

16f (bhe onlgitted imeage offsthahbdtkebirs] @aysduédli aompeto be
of the foreground part and the background part, and

reheocharee A st eHinel uHedsbpeonen'Of (deheoegrotmit) will
part and the background part, and the small dots are

en%ﬁgggg dﬂbg?%aQ&#ﬁfdoﬁnt8€h$9rﬁ&ﬁ&é”“%ﬂ%a&écéﬂglh@ellquld

groun ifference in the recording

10 appddidnaghies on 80 A BBENLAPL AR U el BACREEYRRE part

n

is made larger than the recording liquid adhesion area of each
per unit area in the foreground part, so that the white
character "A" in the background part will be present in the
copy.

15 In the ground tint printing mentioned above, the
ground tint is constituted by the set of the foreground part
and the background part of the original image, and the image
of the foreground part is made not conspicuous before copying.
Alternatively, it may be configured so that the ground tint is

20 constituted by the foreground part only.

In the case in which the ink-jet printing device is
provided to a dot of a variable size, the image in which the
ground tint indicating that copyi£g~of the original image is
inhibited is embedded in one of the foreground part and the

25 background part, and the large dots are included in one of the



part and the background part enables the ground tint
to be forned in a copy of the printed natter after

W@ opwiossyse Next, the image form ng nethod of thBCT/JP2006/305467
invention in the case in which the ink- jet printing
device is provided to a dot of a fixed size will be
descri bed. The reproduci bi | it48-of the ground tint
according to the ink drop size will be described with

foaperente pParFIand theaRackperund pPEite aps ShGwsMehe dots

reproduci bility of the ground tint in the case where
aree inakudedpimhilsh otherbefefbet foregraung pakt) end the
printing device has a |large size. FIG 17 shows the
vaepgedundbpart y dhet befgeoandet intthe ddwrcdse whened
the ink drop which can be ejected by the ink-jet

dHHeBEbH9a§§H|§§ s @o%”?bk §hze. aMiebdthiRennkndr @Breground
size is large and the d | arge, the-dot can be

B e L

€ inc ed int grou

t b ded.in_th k d part.
R e e e T e e

ground tint which is constituted by the snall dot s.
The i mage BeXEhetiori8gosudarpare m%tfm Gleptcddedgntion in
s shown inFIG 17, the ground tint may be included in
ttH@ecbaekfgmoxwmijckpame, ibktjehepginting tdeniogay snpropeded to a
included in the foreground part. Next, the ground tint
dggneraki oixeRt oLk wdilngbkhdescribed.
10 The reproducibility of the ground tint according to
the ink drop size will be described with reference to FIG. 16
and FIG. 17.
FIG. 16 shows the reproducibility of the ground
tint in the case where the ink drop which can be ejected by
15 the ink-jet printing device has a large size. FIG. 17 shows
the reproducibility of the ground tint in the case where the
ink drop which can be ejected by the ink-jet printing device
has a small size.
When the ink drop size is large and the dot is
20 large, the dot can be reproduced. As shown in FIG. 16, the
ground tint may be included in the foreground part, but the
ground tint may not be included in the background part.
On the other hand, there is no reproducibility of

the ground tint which is constituted by the small dots. The

25 image of the foreground part is not reproduced. As shown in



dots of mnute dot size wll be described wth
reference to FIG 18. The mnute dots are not
w0 eoooi4sed after copying, and the ground ti ntPCEINRG06/305467
the m nute dots may not be included in the foreground
part. However, a plurality of adjoining small dots
whi ch constitute the ground_yignt may be used to obtain
the ink adhesion area as large as the large dots. A
FGod17 eptivelugiduindi ttyntf mapebgr bumididechtine #hebbackground
obt ai ned by using the plurality of adjoining snmal
pdepsbuEvere idrdufe @ingi nal hordes iiclopieadinnthéi s
state, it is possible to reproduce the dots after

fgggégggndEpér@xanple, when the mnute dots 611 are
separately arranged at intervals of a predeterm ned

di st ance sho in. F a Y. a .
reproducegﬁ%¥ @ﬁﬁﬁb%&P%§Ha§§2%o%%9?%éﬁaﬂﬁ &%g%%g)u?l%% the
t he other hand, when the_sets of adjoining,mnute dots

5 dete Q?em%%‘FJF%cdtqtvéllﬁeaW&ig%a i S e
rows and columms at intervals of a predeterm ned )
FdGst aRee Ble ghigwte AloEpGRreaneh) repigiiresr @ frepr eorE
after copying as shown in FIG 18 (b) . Specifically,

aasl shewgroundrltGntl 8Aiagd tEEGrideB; ddis getysnot Bx2included
adj oi ning dots which are separated by a gi ven nunber

igf rdet sopseronel yded .i nabhevbarkgroung lpakt odf adjoining
t heoriginal image, and the 3x3 adjoining dots which

sﬁ%ﬁlsse?éa%ﬁﬂﬂPX: HiteRenyARes rOindatihrakg i pel Yeed o

In the toreground part. Alternatively, the dot
TR R e B R
good reproducibility of the ground fint can be obtained by
using the plurality of adjoining small drops.
Even if the original image is copied in this state,
it is possible to reproduce the dots after égpying. For
15 example, when the minute dots 611 are separately arranged at
intervals of a predetermined distance as shown in FIG. 18 (a),
they are not reproduced after copying as shown in FIG. 18 (b).
On the other hand, when the sets of adjoining
minute dots 611 are collectively arranged as the dot sets 612
20 in rows and columns at intervals of a predetermined distance
as shown in FIG. 18 (a), they are reproduced after copying as
shown in FIG. 18 (b).
Specifically, as shown in FIG. 19A and FIG. 19B,
the sets of 2x2 adﬁoining dots which are separated by a given

25 number of dots are included in the background part of the



part and the sets of adjoining dots are included in
the foreground part only. Therefore, the ground tint
w@eiono9sage can be perforned such that the foregPCURR006/305467
part is constituted by the sets of adjoining mnute
dots, and the background part is constituted by the
m nute dots. There is a casesphn which the resol ution
is low, the pitch between the adjoining dots is |arge
oevghnal immgesdjasichithg defsadieinmimapdd whhght age separated
i ndi vidual dots are separate fromeach other. In such
b§ 6ageveR Mnbed idfy doftsi ake dirgpsudzat ries khedfogegootied part.
plurality of adjoining dots are ejected to a sane

Al@%@hé@@véiytrﬁhé“aa%r@k@gnﬁ@ﬂéﬂ%naf”ﬁhﬂ§1klﬁ50héynﬁetmade
fhe recording mediumis caused and an adequate 1 nk

h
S8 S SO PRt O e

of _ad dot hi | ectrically
S rasft PO PR A9 G6% S6aDr A WOLT (00 ‘DI LHES BRoF ng

medium In this case, the ejection of the plurality of
f@ﬁ@ggovédtm%“%aﬁﬂd1ocatlon on the recording nmedi um
cannot be perforned by perform ng one main scanni ng
oper at i on, Tharetfdtes piher atrotpd of infe apsirdriegeicast b t o
the sane | ocation bycontinuously repeating a nunber of

PERIFB reeanshdly Rl a0 Tdredhtisnd ppitturia idopsottuted by the
adjoining dots are formed to constitute a ground tint

§%@ge@@egdﬁ5hﬁﬁﬁh‘ﬁlﬂdﬁ% feregr gyadparpANdrbled part is

background part” the plurality of adjolning dots
10 constituted by the minute dots.

There 1s a case in which'the resolution is low, the
pitch between the adjoining dots is large even if the
adjoining dots are arranged, and the individual dots are
separate from each other. 1In such a case, a plurality of ink

15 drops corresponding to the plurality of adjoining dots are
ejected to a same location on the recording medium. The ink
blotting to the recording medium is caused and an adequate ink
adhesion area of each dot needed for the foreground part is
obtained. Or the arrangement of the plurality of adjoining

20 dots is achieved by electrically controlling the dot ejection
position on the recording medium.

In this case, the ejection of the plurality of
drops to the same location on the recording medium cannot be
performed by perférming one main scanning operation, and the

25 plurality of drops are ejected to the same location by
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whi ch constitute the ground tint are forned by
ejecting a plurality of drops to a sane | ocation on

wa b@oengsass di ng medi um Even when the ink- jet PCT/R2006305467

device is provided to forma dot of a single fixed

size, a reproducible recording liquid adhesi on area of

each dot can be obtained andstihe ground tint can be
printed. The ground tint printing can be perfornmed
caingdnipushe repeatoing ewnpeber upf oraIUACERE 1R Be OPREGELONS -
form ng device of the el ectrophotographic printing

met hod, thehiusk d»lpitdaigtyagfasdseiainerddtse airgk formed to
adheres to the recording nediumin the case of the
ddet ik BtePai GEoNEH davitCembkadéhei cage: ff the ifBkketound par
printing device, a background part and a foreground

Y &hgaﬁgekg%u i std.09ui shedy Byt hes puber afisBixehs dots

as int ground tint printing Used inthe inage

farm ng devjce of the el ectrophotog hi rinti
L R S e E A e
area_is inmportant. The dianmeter of a dot that can be ,
TlapeedhE el b eRR thid jSeReprPREFRE™ ddVi E@&ﬁ?gﬁ?gi@edwm-
varied depending on the |ightness characteristics of

Rvesn phent thg tokoiet Trrindiagederiet s dorvieededof §prm a
the reproduction after copying in the case of high
ddighirnessifihré ghizded silzer ger rehaodtubiild weidoeddéageliquid

of low | i ghtness (dark) . For exanple, it is necessary

dhdreks Lheadbanei@l Rft aadobeobbthenddie@ enedgrathd tint
in the case where the printing color is cyan |arger

440 Bk g ot s e 4 bUECPLAOLP 0L e orm
also in the case of low resolution.'

Unlike the imége forming device of the
electrophotographic printing method, the ink blotting may
arise after the ink adheres to the recording medium in the
case of the ink-jet printing device. 1In the case of the ink-
jet printing device, a background part and a foreground part
cannot be distinguished by the number of pixels as in the
ground tint printing used in the image forming device of the
electrophotographic printing method, and the consideration of
ink drop adhesion area is important.

The diameter of a dot that can be reproduced by the
ink-jet printing device (copier) is varied depending on the
lightness characteristics of the printing color. The diameter

of a dot needed for the reproduction after copying in the case

of high lightness (bright) is larger than that in the case of
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according to the level of the |ightness
characteristics enables the ground tint printing to be
wW@eehovs¥ed i n various printing colors. A s shoR€il/ir2006/305467
FIG 17, when the ground tint containing the mnute
dot 602 is fornmed in the foreground part, the ink
adhesi on area of the ground-tipnt enbedded in the
original image is made smaller_than the threshold of
letielt@pieesait (dark)ti mEosf e3dpgyt g iithd SoREgrAERTY nigenake
For this reason, the ground tint included in the
thei giaadtermage caotbefmade Socdgrtdwetd phetghiouhbet cage where
does is not appear in the reproduced i nage after

tBOPYENgridg &Y1diSiiRIchBe [eager eshdrl theatpessthbecise where
detect whether it is the copied image. The present

téﬁ%%?iﬁﬁ&h.scgl r hisMpgedpt o ghe, abovedesenibednesion area

diments and variations and nodifications may be

made .wi t hout,_.departing.fromihe scope of th -
STRTERET oS FUIS RErelt HE BRashie it chpran rEiBhbed

on and clains the benefit of priority of Japgnese ,
cpabEpt I FEHNDIIRG. PEOBEIRT s P X%elré(?r MaR cHREPus
2005, and Japanese patent application No. 2005-210724,
prinetneoncdldys 21, 2005, the entire contents of which
are hereby incorporated by reference. CLAIMS 1 . An

i mage formegsheirhded Fac.ude, widn ethd mjeguetd pinbt i ng
devi ce which forns a dot on a recordi ng nedi um by
cBheglh gy ar ik apiaft o @RA Gong ils Guirfledt he tHBOECFOSIENG part,

nmet hod conprising the steps of:

the ink adhesion area of the ground tint embedded in the
original image i1s made smaller than'the threshold of the
copier at the time of copying the original image. For this
reason, the ground tint included in the original image can be
made such that the ground tint does is not appear in the
reproduced image after copying it. By using the feature, it
is possible to detect whether it is the copied image.

The present invention is not limited to the above-
described embodiments and variations and modifications may be
made without departing from the scope of the invention.

Further, the present application is based on and
claims the benefit of priority of Japanese patent application
No. 2005-078349, filed on March 18, 2005, and Japanese patent

application No. 2005-210724, filed on July 21, 2005, the

entire contents of which are hereby incorporated by reference.
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formng an image in which a ground tint is enbedded in
one of a foreground part and a background part of an
W@eoogiovsabe | nage, the ground tint indicating thBEtT/JP2006/305467
copying of the original inmage is inhibited; and making
a recording |liquid adhesion area of the dot per unit
area in the foreground part-dgstferent froma recording
liquid adhesion area of the dot per unit area in the
background part. 2 . The i #&§éMPormi ng net hod
according to claim1 wherein a plurality of adjoining
dots constitute the ground tint. 3 . The inmage form ng
nmet hod according to claim1l wherein a plurality of
adj oi ni ng dotz wWhiztle Foralhg Uheride WOuURG Wibh aneink-jet
formed by ejecting a plurality of drops of the
cdin i QUi gl I t dhreikec '
e T R
claim lwherei n the recarding. |i.qui dhesi on_-ar f
S RELEBE DA £PEEERaY ot S e R TR 08N TP F iR dugehoa
characteristics of a color of the recording liquid
CREPRES{RBJNS stepse Ofimge form ng met hod according to
claim1 wherein the recording liquid adhesion area of
t he dot pefommﬁngiam.ﬂh@gbaékgwhiékiQEQﬁanﬁ [tanget st ¢ralpedded
the recording |iquid adhesion area of the dot per unit
iar eaei oft hefdyr@umdngapar &nd G .badigynavage phot nofigan
met hod according to claim 1l wherein the recording

okl gYhd1 adhesd ORIy @aoRindt RentloindRfatitid that copying of the
original image is inhibited; and

making a recording liquid adhesion area of the dot
per unit area in the foreground part different from a
recording liquid adhesion area of the dot per unit area in the

background part.

2. The image forming method according to claim 1
wherein a plurality of adjoining dots constitute the ground

tint.

3. The image forming method according to claim 1
wherein a plurality of adjoining dots which constitute the
ground tint are formed by ejecting a plurality of drops of the

recording liquid to a same location .on the recording medium.

4. The image forming method according to claim 1
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area in the foreground part is larger than the
recording liquid adhesion area of the dot per unit
W@r®@a/09835¢ he background part. 7 . The inmage f orPei/oRpo06/305467
met hod according to claim 1l wherein the ink-jet
printing device is provided to forma dot of a
vari able size on the recordigg-nedium and a plurality
of adjoining dots constitute the ground tint. 8. The .
whergen f e meparetingd 1 agebd crdhpsiore lagiem PLWRBE ef@l tipRr unit
plurality of adjoining dots which constitute the
ageaungd tdmtedrdedeniding by eigtinawy ahplracakbiriytdés of a
drops of the recording liquid to a sanme | ocation on
cbllr ! 82001t Neddiiug 9iquibend gadaar.ning met hod
according to claim?7 whérein the recording liquid
adhesion area of the dot per unit area is varied
dependi ng on |lightness characteristics of a color of

the recording liquid being,used., 10. The inage formn

devi ce accor *ﬁb%ﬁgg@l Pﬁ@in%h%$iﬁ?9t%ﬁ§ﬁrﬁ%31eFO SLELS}
printing device is provided to forma dot of a fixed ,
whezeinntheereequshdion g imedd uadhesPm 3519% & theoflot per unit
adj oining dots constitute the ground tint. 11. The

inmage backgroumbtdzod dscbadpey ther|tdiemregondéngi highid
plurality of adjoining dots which constitute the
agihedndntita as®e iy e by¥rejqiect i agea ipl whal ifbyegtound part.
drops of the recording liquid to a sanme | ocation on

the recording nedium 12. The inmage form ng net hod
according to claim 10 wherein the recording liquid

adhesi on aé?aTﬁg fﬁgaéj%%rgﬁﬁguHEEhod according to claim 1

wherein the recording liquid adhesion area of the dot per unit
area in the foreground part is larger than the recording
liguid adhesion area of the dot per unit area in the

background part.

7. The image forming method‘according to claim 1
wherein the ink-jet printing device is provided to form a dot
of a variable size on the recording medium, and a plurality of

adjoining dots constitute the ground tint.

8. The image forming method according to claim 7
wherein the plurality of adjoining dots which constitute the
ground tint are formed by ejecting a plurality of drops of the

recording liquid to a same location on the recording medium.



area is varied depending on |lightness characteristics

of a color of the recording |iquid being used. 13. The
WO pgefs66 m ng met hod according to claim 10 WhET/&2006/305467

the recording liquid adhesi on area of the dot per unit

in the background part is larger than the recording

l'i qui d adhesi on area of the -g®- per unit area in the

foreground part.14. The inmage form ng nethod according

to clai m 18- wHes eitpahEr@dpadmaghed RFP s itoncared 7

of the dot per unit area in the foreground part-is

wWhargen thanréberdiecpridigungd hdhedienmsiomiatds dbtther unit

dot per unit area in the background part . 15. The

dreagesf oapieg dmidiel receor disgthoss|eanakbndidisiinst 88 a

ink-jet printing device is provided to forma dot of a

dd1%8do$i ERe OPetdiRiirRraniding BEEhYMsand a plurality of
a&]oiﬁ?ng %ot% Hgﬁfcéggtitute hésground tint are
5 formed by ejecting a plurality of drops of the

recording liquid to a sane | ocation on the recording

medium 16, The inmage faormn thod accordjng to ,
claim 15 mﬁ@re???t%ﬂ?Q%ﬂﬁﬂﬁmlﬁgnS?&h?% %ﬁﬁﬂﬁé%ﬁ%'5peﬁlﬁFm 1
the dot per unit area is varied depending on |ightness
whieaedot ehesinksiaff pricdlion éevife recordiiingd itquifgrm a dot
bei ng used. 17. The inmage form ng nethod according to

ofl ai Miibdwhkreion tithe rrecording hediung, adivbs gluaréatpfof
the dot per unit in the background part is larger than
dfieinheagr dbbg tdrtititadhesicogratied ©fnt he dot per unit

area in the foreground part.
10
11. The image forming mefhod according to claim 10
wherein the plurality of adjoining dots which constitute the
ground tint are formed by ejecting a plurality of drops of the
recording liquid to a same location on the recording medium.
15
12. The image forming method according to claim 10
wherein the recording liquid adhesion area of the dot per unit
area is varied depending on lightness characteristics of a
color of the recording ligquid being used.
20
13. The image forming method according.to claim 10
wherein the recording liquid a&hesion area of the dot per unit
in the background part is larger than the recording liquid
adhesion area of fhe dot per unit area in the foreground part.

25
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18. The image form ng nmethod according to claim15
wherein the recording liquid adhesi on area of the dot
w@erooMvids@r ea in the foreground part is |argerP@hareoediz®s467
recording liquid adhesion area of the dot per unit
area in the background part. 19. A conputer-readable
recordi ng nmedium storing a peggram whi ch causes a
conputer to execute the image form ng nmethod accordjng
to clai m 114 2GheAdmagle- fermpry s pHaRceeIhRPchof etadm 10
a dot on a recording nmediumby ejecting a drop of
wheeetdi tige | Hegeirdlinghé ignkdj adhgwiant iangadedi tke dot per unit
conprising: a ground-tint pattern creation unit
a2dapt gdei® fyramndnpeeti Ns Wi dea Glaeuntet k8totrding
enbedded in one of a foreground part and a background
: 40 Qrd gi-nal i : t FRdigatin
l?%g%dcégggﬁgﬁ% I%%eog??ggngébﬁﬁ%ggﬁgglFﬁ%%b??egﬁéandga

control ynit adapted to nmake a recording liquid
béﬁgggPBﬂngﬁg”of the dot per unit area in the

foreground part different froma recording liquid
adhesi on area of the dot per unit area in the
background part.

15. The image forming method according to claim 1

wherein the ink-jet printing device is provided to form a dot
of a fixed size on the recording medium, and a plurality of
adjoining dots which constitute the ground tint are formed by
ejecting a plurality of drops of thé recording liquid to a

same location on the recording medium.

16. The image forming method according to claim 15
wherein the recording ligquid adhesion area of the dot per unit
area is varied depending on lightness characteristics of a

color of the recording liquid being used.

17. The image forming method according to claim 15
wherein the recording liquid adhesion area of the dot per unit
in the background part is larger than the recording liquid

adhesion area of the dot per unit area in the foreground part.

18. The image forming method according to claim 15

wherein the recording liquid adhesion area of the dot per unit
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area in the foreground part is larger than the recording
liguid adhesion area of the dot per unit area in the
background part.
19. A computer-readable recording medium storing a
program which causes a computer to execute the image forming

method according to claim 1.

20. An ink-jet printing device which forms a dot on
a recording medium by ejecting a drop of recording liguid, the
ink-jet printing device comprising:

a ground-tint pattern creation unit adapted to form
an image in which a ground tint is embedded in one of a
foreground part and a background part of an original image,
the ground tint indicating that copying of the original image
is inhibited; and

a control unit adapted to make a recording liquid
adhesion area of the dot per unit area in the foreground part
different from a recording liquid adhesion area of the dot per

unit area in the background part.



