10

15

20

'édj‘

WD 2006/ 098456 PCT/ JP2006/ 305467 -1 DESCRI PTI ON
| MAGE FORM NG METHOD AND | NK- JET PRI NTI NG DEVICE 5
TECHNI CAL FI ELD The present invention relates to an

WO wageosis m ng net hod and an ink-jet printi ngPQIEA2005/305467

for carrying out a printing of an image in which a
ground tint is enbedded which indicates that copying
of an original image i-s inhibited 10 BACKGROUND ART
Conventionally, there ar rinted matters
that has an original im gﬁggggﬁﬁagof which is
i nhibited, which include certificates,inportant
docunents, etc., such as 15 a resident card of a copy
of a fan1|y reglster and negotiable securities, such
asa. bank: BMRAGE EORMIUK MESHODf A¥Rt ENK-ZET JEHRTNEe DEVICE
etc: In orderito, prevent unauthorized. copying of the
original imges of such. printed matters which is not
permtted, there are proposed several nethods and

vy f erp28 enabling recognltlon and distinction

duced image  is a copy of the origina

i mge at t T ege
For exanplgFle %%%%&é %Rkﬁl % Rt Apﬁ%lcatﬁghfommlng
No. 2004-260341 djscl osers an .ima rocessi dev%c
AU, 398 Pt iRt HE g 88%?%. O GRS

super i nposes and WO 2006/ 098456 PCT/JP2006/305467 -2
printing of an image in Wthh a ground tint 1is embedded which

indicates that copying of an original-imsgo is inhibited.

BACKGROUND ART

Conventionally, there are various printed matﬁers
that has an original image copying of which is ihhioited-.
whlch 1nclude certlflcates, 1mportant documents, etc ; such.asv
a resident card or a.copy of a famlly reglster, and negotlable

securities, such as:a.bankrnote, a stock certlflcate,wa

:_debenture, etc ’ In order to pxevent unauthorlzed copylng of

 the orlglnal 1mages of such prlnted.matters whlch 1s not

permltted there are proposed several methods.and dev1ces for
enabllng recoénltlon and. dlstlnctlon thsc the.reproduced 1msge
is a copy of- the orldinal dmsde at the tlms of ?eoroductlon of
the,.'. image:.

For example,aJapanese Lald Open Patent Appllcatlon '

No. 2004 260341 dlscloses an 1mage proce551ng deV1oe whloh

1ncludes an 1mage comblnlng unlt whlch superlmposes and



10

15

20

25

conbi nes the target image and the image pattern which

i ndi cates that copying of the target imge is
inhibited, and a data output unit which outputs the

WO 2@Gesdat a obtai ned after the conbi nati on ofPAIEP2006/305467

target image and the inmage pattern, to 5 a
predet erm ned out put device. Al so, Japanese Lai d-Open
patent Application No. 2004-260341 di scloses an inmage

processi ng nethod for distinguishing a backgraun

PAFPLRRR & SPEAPTI AREES paRY e a}ﬁlag%naaE ¥ Qhrﬁ%‘

i mage processing nethod, a ground tint inmage 10
gederaltsnFhar pog@ﬁ@ga@éstbﬁ dargst doesefbs iMeibiiatht and a
i mge part which is expressed with a first nunber of

pakel sutmand uvaitsehioh dotsufortiehdmbaek daoandotpained after
which is expressed with a second nunber of pixels

Yhi ChombarRen odns ol £her eatqgdd am antl k88 WS tern, to
pi xel s. A new image is generated in this 15 nmanner. An

add L300ab s ALOCTRL] PNUplde | N the [ mage pr ocessi ng

controls p03|t|on of the dot group

contai ned in the |l atent art of the .

accor di ng IA(FJ{SQt 'hE BTSN ﬂaﬂgf R¥e pﬁ]ttenﬁoélf’é]f’g%atlon No.
corresponding to the additional information. 20 In

Aget T4t ﬁé%ﬁ@é?sc%l @@Q%é’%ﬁ@éénﬁr@‘?@?ﬁ‘# ofFPY

sheet with which a special printing is perfornmed
defoirpEmting aubedkgOmndipagheed, at hetemt kidae part of an
exanpl e, characters, such as "copy inhibition") which
ingieat e tthaks ﬁ.ﬁagéﬁpgec@sﬁsirhﬁ metheel, bSgrowapyrioft image
the original image is printed with an 25 optica

SRSk ¥irddahi¢ageherkeps oducad d%iy RteORbEMthOM 4t W@ mage

006/ 098456 PCT/JP2006/ 305467 -
part which is expressed with a flrst 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 is 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 1is printed with an

optical density that can be reproduced by a copier. On the
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ot her hand? the background part of the inage is

printed with an optical density that is difficult to
be reproduced by the copier. The optical densities of

WwWQ p9eetdsc part and the background part are prvi/iRo06/305467

such that it is difficult for the 5 human eyes to

di stinguish the mark part and the background part.

The mark part and the backgrowsd part forned in the

areas other than the docunent part of the inmage are
ekheediand, d}%ﬁ?@cécsﬁpund Raxig %rﬁﬁdé@aﬂﬁaﬂsapﬁ%%m with
tint is enbedded in a 10 docunent inmage w t hout
gpobPiiepl erisiftor frhet obs ol ffiecculdodonent raprodebedsby the
possi bl e, and that a ground tint pattern is a pattern
whiptdr camiee fitdtbafgdeskiedied dhecHd maraf paopyang the

that it is a copy of the original inmage. And printing

%Ecﬁ?rcglrﬁy%ﬂﬂ %trepgkb\emedi St aatt &%ahgzaﬂfﬂc&f@ for the
el ectrophot ographi ¢ printing nethod, _such as th

ﬁmeﬁ'r? n%(é@ o) cil%%?%gﬁiélqt%e nllaﬂcl{ ﬁ)ca%t 24§ Re ]Qgct:kgroﬁ/nd

e formn vicée “usin
el ectr hot raphl ringi t hod, but o the |
Biebe. (BT P Ee SPinEns AR QiEnbRAp. dories)in the
usi ng the 20 ink jet printing nethod in which the
Rrg@s dPldjee tihem ﬁi\add%ummfecpaa’st #ichat ingoaeare i kled a
carries out ejection of the recording liquid (ink)
Hgsowekrtigpread. It is known that the ink-jet printing
device uses as the printing head the liquid ejection

head. The lifuisd dedanep@cth® depEbiGRMREhEESsaembedded in a
pressure generating unit which WO 2006/ 098456

ngﬁ%§%9Q§&§ﬂ§ﬁézhoﬁé 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 ligquid ejection head. The liquid

ejection head comprises a pressure generating unit which
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generates the pressure which pressurizes the ink of

the liquid chanber which communicates with the nozzle
which ejects the drop of the ink. The pressure is

wappbiogsdsé o the ink of the |iquid chanber by RI¥/IH20e5/305467

the pressure generating unit of the 5 liquid ejection

head in accordance with the image information. A

droplet of the ink is ejected4¥omthe nozzle, and it

is made to adhere to a recording nmedium such as a o
gpR¥ateds £he inngssyset WalcChareyeriyeizest haetnbrof Héie liquid
recordi ng nedium (printing). 10 The dot position and
theanvet wWwiizer deamunhcebes ant e tHeonped leanblitihes tatts the
spreadi ng on the recording nmediumare different

despeen die ipd.nt The Pfeierd Nks ja@blREENE b NEhEBINOGE the
and the printing of the el ectrophotographic printing

TELDOS - cnalBfly 13 dReeondl i to-dhe -8l gg%%gggg{wﬁ@io% the

printing nethod, 15 the dots can be f

ubst anty al.l.y _arbitrary_ positions. . ver_  according, .
THIEE Ay B, her RIS i tHob ne pobe Y o iR on-
can be formed by the printing head is restricted by |
PHETRIAA Ohitteh 1akdl e he) TS FoBqGBRCHOBFLeheand It is
printing head. 20 Moreover, according to the
BIQR t D s AphRcrepridinqgradithodsucheas ohesheet or a
transferred to the recordi ng medi um does not perneate
filn ; egortdhatg anedinage  Howdviered ancahdi ngedodiddenddikm
jet printing nmethod, the printing |liquid does perneate
thei digeendi ng nedium after the ink is ejected to the
recordi ng 25 nmedium and the dot spreading arises. WO

2006/09845@3@§%&&F€89§%§8@4§H& fIR 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 substantizily arbitrary positions.
However, according tco 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 freguency 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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Therefore, when performng the printing using the

ink-jet printing device which ejects a droplet of the
recording liquid and forns an inage (printing), there

WO 2006/098350bl em as to how to perform the printimgrof2o0@vB05467

i mage pattern 5 which indicates that copying of a
docunent inmage is inhibited. DI SCLOSURE OF THE
| NVENTI ON An obj ect of the prssent invention is to
provide an inproved inmage form ng nethod in which the
above- nent i Bk it0repr obkanpenferrignithat edinAhoghesing the
obj ect of the present invention is to provide an
inkgget grmimg metleod cahihbepesfearns at deopllient bagtiad
an image in which a ground tint is enbedded which
radbeales 11l eeBY FBemSf ah hend AiRahtiABYE {fere is a
i nhibited, by using an 15 ink-jet printing device.

ject h ' Iy ' . provid
GROP TR 27 e (5 BebRERAnd REIAE0 L 38 (R i eem
of .an i e.in ich a ground_tint is epbedded which . |
PPl AR MR o rSP RS T o REGE F o9 bi b ted.
20 In order to achieve the above-nentioned objects,
t he present invention provides an imge form ng nethod
for use wth an ink-jet printing device which forns a
HESCHPBURE (¢ giHAI AYVIERTIOM by ej ecting a drop. of
recording liquid, the image form ng nmethod conpri sing
the steps dir dogeatngfashe pgesett ihveRtebnai §redtovide an
tint is enbedded in one of a foreground part WO
2RORHPB 456 LCFLIRZAYOAS0R48 in 81 2R0+ AePRLKEL OO § oned

part of an original image, the ground tint
problems are 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 achileve 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 stepé of: forming an image

in which a ground tint is embedded in one of a foreground part
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indiéating thaf copyi ng of the original inﬁge ié

i nhibited; and making a recording |iquid adhesion
area of the dot per wunit area in the foreground part

waolkdoboesasd froma recording 5 |iquid adhesi onrer/eomi305467

the dot per unit area in the background part. The
above-nentioned i mage form ng nmet hod nay be
configured so that a pluralitys-of adjoining dots

stitute the ground tint. 10 The above-nenti oned

g? P S PRSH fhy2her iGmrilgdreges othdagramd tint
plurallty of adjoining dots which constitute the
gretFREHihithatecPpyimd of Wieectlggnalplinegeity imfibited;
drops of the recording liquid to a sanme |ocation on
&hé naleicwr éi mgeneding lildgithadheelennBrbh0BLEhdBER per
form ng nethod may be configured so that the

tetoriarg ihi gHdradhgsh ey @'a@:% @Ef%@@engofr&ﬁ Ma li[?—:lctczrdlng
area is varied depending on lightness characteristic

Ol & 0lcflestbn! Dol S5PT AL QULARELNG oo, e

above-nenti oned 1 mage formmng

s, t hat the recordlng i quid adhesi on area
B%E%#&Hﬂ; of? Er unit in the background part is |arger

than the recordlng l'i qui d adhesi on area of the dot

per unit arBg ﬁhOYﬁéme¢¥#Qﬁﬁﬂo&Wégﬁafprth@ method may be
above-nenti oned i mage form ng nethod may be 25
eHTigAnedd ssothatlat a tiaradd dydpigati gimih@dhesi evratedute
of the WO 2006/ 098456 PCT/ JP2006/ 305467 -7 dot per

ithe tgrarea thnthe foreground part is larger than the

The above-mentioned image forming method may be
configured so that a plurality of a&joining 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 liguid 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 abéve—mentioned image forming method may be

configured so that the recording liguid adhesion area of the
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recording |liquid adhesion area of the dot per unit

area in the background part. The above-nenti oned
i mage form ng nethod may be 5 configured so that the

WO 2006{08%45pr i nti ng device is provided to formRBCTHHR20@F305467

a variable size on the recording nmedium and a
plurality of adjoining dots constitute the ground
tint. The above-nentioned i mage-form ng nmet hod may be

onfiqured so that the ipk-jet printing, device is
§P PRed S SF6% dPmiAe dERTHIToN Bed e g ol BROThehan the
recording nmedium and a plurality of adjoining dots
EBRSTINH i dgpeiraien mrea THe tAisovietneat | whkl drmydn the
form ng nmethod may be configured so that the ink-jet
bechyroupdesdnte is provided to forma dot of a fixed
size on the recording nmedium and a 15 plurality of
adj oi ni ng dRics abdivehmeRnsdndditienddee f@;&ﬁ&ﬂ? héthod HE be
formed by ejecting a plurality of drops -of the

[ | Gl : T 0 recaqrdin
o St SR B e et e g 0 o
i nvention k

jects t presen rovides . an ink-jet
BRHEH Mot el 2R VBR BRI LT 8 Aot e AT e iy and a
nﬁdiqgigy e'ecting,a drop of recording liquid, the
PHEEFettp PR aEDP P ich misdiifyteathyreannd itimt .
pattern creation unit adapted to forman inage in
whi ch a gr dlied abpre-ingneiryextidthaige Gnembhy and et meayn the
part and a background part of an original imge, the

gruoiightsidnso2Shahdtkatimig jidtapraapyhggdefidde Dir@iviaky to
i mge is inhibited; WD 2006/ 098456 PCT/ JP2006/ 305467

£8rmand @ tComt BOkiWeits BRARLLEntO rBBKEa SN G5 and a
i qui d adhesi on
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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area of the dot per unit area in the foreground part

different froma recording |iquid adhesi on area of
the dot per unit area in the background part. 5

WOIMeNeH4fg to the i mage form ng nethod and t hePGFIKR2006¢305467

printing device of the present invention, when the

ink-jet printing device is provided to forma dot of

a variable size on the recocding nmedium an image in

which a ground tint is enbedded in one of a

4108 exgromunicbopantisnadaptizat Rgr oarkd parecofdiy diiguid adhesion
original image is formed, and the ground tint

arsh cat eshe tbat peepyiitg fed Hew @hegfbaégidmye dart different
inhibited, and a recording |liquid adhesi on area of

16, Aot R4 1 86588 IduHE onf @hedr genthdaldt ip%rrr;%ﬁ@t area

different froma récording liquid adhesion aréa o

%ﬁgﬁggkggﬁﬁﬁg?éﬁ é&gg in the background part. 15 O

finting device is provided to forma

dot of a single fixed size on the recordi di a.

ol urali ty SCOCEREBE g ot SN dOFTITE. THUTRR Gt the ink-
tint. O when the ink- jet printing device is provided
1er frorimtdngodevica &f rfdie prcsead dnyenbion hevhascdhgi agk—Jet
medium the plurality of adjoining 20 dots which
ponstirdguidevtibe dgsoptmrident tar €ofror redobyo®jectamigbide size
plurality of drops of the recording liquid to a sane

bOCAHd QcoptlihBeme@nar, didty idieUin ABCEH b Ngdtind Rent is
printing of an image in which a ground tint is

Sihedded swhigh Lrdi cal.es  thaly gggeyggg éz’fsbéélﬁgﬂdrﬁi'éﬁékt of

Image 1's I nhibited can be perfornmed using t
FEE AR KETE LR 7 S ——
g&%??;%%%%go%ftgﬁe original image ié inhibited, and a
recording licquid 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
cf a singlie 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 perfcormed by

using the ink-jet printing device.
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present invention will be apparent fromthe foll ow ng
detail ed description when reading in conjunction with
t he acconpanying drawi ngs. 5 BRI EF DESCRI PTI ON OF THE

WORWENES FIG 1 is a side diagram show ng t hePCT/IP2006/305467

conposition of a nechanism part of an ink-jet
printing device which is capable of formng a
mul ti-value dot image. 10 FIG9-2 is a plane di agram
showi ng the_conposition of the nechanismpart of the
i nk-j et prifitisigoResrEe,; Fpaturepy angd adyssiages i vhdhe
di agram showi ng the conposition of a liquid ejection
RERRFnakewsaltdag vhel bermpramintalfrdinr ebei fol bfwing detailed
liquid chanmber. 15 FIG 4 is a cross-sectional diagram
dhomi 1y itdre wheanpesdihgniwfcdignlctguh dw et g ctho rhc'&%ﬁ@anylng
taken along the transverse direction of the liquid
@f@,ﬁ@gs_ FIG 5 is a block diagram show ng the
conposition of a control unit of the ink-jet printing
device. 20 FIG 6 is a block diagramshow ng the
conposition of a head control unit and a head driver
7 is a diagramfor

e o1 ead control unit and the
head dr| ver. FlI G 8 'S bI ock di agram show ng t he
conposi ti oFIG510ts g pﬁﬂfiﬁ iH@oryst ehewied uthecamposition of
i mage processing device of WD 2006/ 098456
PCEHIP2OGEY POSU6TE arl Giitihrg datnpentt bing adl iade iwHéchet s
printing device.
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 control unit of the ink-jet printing device.

FIG. 6 is a block diagram showing the composition
of a head control unit and a head driver 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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FIG 9 is a block diagram show ng the conposition of

the i mage processing device. FIG 10 is a bl ock
di agram for explaining the 5 functional conposition of

WQR0G6/988486 pr ocessi ng programin the printing BYBIENNG6/305467

FIG 11 is a block diagramfor explaining the

functional conposition of another inage processing
programin the printing systemg. 10 FIG 12 is a

di agram for explaining the printing of a ground tint

pAEt épvenH @ arg jan dndi-agtapr forirex plesiimieng t he

printing of another ground tint pattern. FIG 14 is a

di agram f orFEXpl%iin rg kilbekefif sgtamofshabfinighehe composition
generation of a ground tint in a foreground part of an

bfagee Hhige Brdesaidigageam:£or explaining the effect
of the generation of a ground tint in a background

part of an gy .20 F 644 [ [
expl ai ni ng Et']iw%aq?eplr%o u%?BFﬂl?%/é%%ng fé%%l(;:u%%igil%%ng the
§88i91[.:g<i319 to_the .%r.og si.ze. ,FIG 17 is a diagramfaor
exprar Arhg THE Pt SHuei bt i 1A% PEOGESShBIt PHegTam in the
according to the drop size. FIG 18 is a diagramfor
BXpREHM iyt SFr-ound tint 25 generation nethod using

the dots of mnute dot size. WO 2006/ 098456

PCT/ JP2006/H#64687 isl12a BLG&k Idikgmh Eo@ ekPBahtiing the

di agranms for expl ai ni ng
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 patterh.

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. 18 1s a diagram for explaining a ground tint

generaticn method using the dots of minute dot size.
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an exanple of a mnute dot set. BEST MODE FOR CARRYI NG
QUT THE | NVENTION 5 A description wll now be given of
an enmbodi nent of the invention with reference to the

WQeUsApHEngi ng drawi ngs. An exanpl e of a mechanP€MIRANG/305467

of an ink-jet printing device which can forma

mul ti-value dot will be described with reference to

FIG 1 and FIG 2. FIG 1 is-a1l0 side diagran1shomﬁng
the composition of the nmechanismpart of the ink-je
printing de¥i®e.19% @b EI§- ol PP adves diimgrams §ﬁ»év\ﬁﬁglammg
the conposition of the nmechanismpart of the ink-jet

pni exemplelevii ce misgitshoett 8@tFIG 1 and FIG 2, in the
ink-jet 15 printing device, the carriage 4 is held by

the guide rod 2 and the stay 3 which are guide

menbers provided transversely to the side plates | A

apdT oMb ik conatitt eutheat rafBndTge that the
carriage 4 1S noveapte i a marnm scanmni

carriage 'S nD ng direction

(the carri v rection The .carriage 4 i :

noved in 2 tqggﬁf'?gbtlon %i %F LG 8? 88t?%§?dlment of
di cate arrqw in FIG 2 by the main scan

ﬁg?o?‘ DECTH dﬁ &EEPAPAGE ble? tthe RREBRAE 0B LB LngS.

between the driving pulley 6A and the foll ower belt
pul | ey 6B. Aﬂuﬁ%ﬁmﬁiﬁ 9§ Bemechaniswnadds off en éxhnpie,
four 25 liquid ejection heads Ily, lic, IImand Ilk
pathttﬁg\MﬁvﬂtemwhzmmﬁbGESASﬁnRCEhﬂRZG@ﬁAB@SéﬁE wilP be
ejects the ink drop of each color of yellow (Y), cyan

(€pcrivmpantt (Mreadckl askridk)1 reepeatively,. ragd 1 is a
this printing

side diagram showing the composition of the mechanism part of
the ink-jet printing device. FIG. 2 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 carriagg 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

ligquid ejection heads 1ly, llc, 1lm and 11k each of which



10

15

20

25

head 11 is provided on the carriage 4. The nozzle
sequence of the nozzle surface hla where the
plurality of ink ejection 5 openings (nozzles) are

wo ososmessSor the printing head 11 is arranged POT/IFM06/305467

sub-scanning direction (the belt transport direction)
whi ch is perpendicular to the main scanni ng

direction. The ink ejection dipection is the downward
direction of the printing head 11 in FIG 1. 10

Al edloughe ek idnepd o&j each orrmeadhaeilhgwt K8) , cyan (C),
i ndependent conposition is used in this enbodi nent, it
mayesn Minfarguiddcko (Bhe cesmasiivedy, i anthtkhs Opeigfing
nore printing heads having the plurality of nozzle

RESHENCeSs WO cedl bY Ohé cBieGiden  of rhBendt ope ofe hilis
recordi ng ﬁ?auid of each S%Ioﬁ'ﬁé 15 used.nhbre%vé?, ce of

Nol¥lgie] e r l o or , .
%Eg prlnS%ng ﬁéa% %?é no% %ﬁﬁ%igggﬁél?ﬁygggeﬁ%%d%%%ﬁﬁpn
The frintég) eaﬂ 11 if t hi éﬁn) iment is .
BRI YUt e F But CTRFArkte WEABE PRI 115743 18
and 11k 20 which carry out ejection of the ink
AFEMEd oM &&éh SEbrefanie cigiecdfionhétheddslt 1tkrandpert
himand ily is provided wwth two rows of nozzle
demmairices winiwhi ¢B paepgidirallary tef thezmhfs sesnning
provi ded side by side. The head which has one or the

of readiidry. offheozzkee] @St sRquERERS Wl €8 HRY edakianged
t he nozzl e sequence of two rows WO 2006/ 098456

BCHIRZN0G/308408r ndihOMmeach uhichrgar i es out

ejection of the ink of each color not only to this
but to Oneﬁﬁ&h@hbﬂgtﬁgafﬁéﬁidz%%%é@lb%hhggg 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 recordiné liquid 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 1lc, 11m, 11y and 11k
which carry out ejection of the ink droplet of each color, and
each of the heads 11k, 1lc¢, 1Im and 11y is provided with two
rows of nozzle sequences in which the plurality of nozzles are
provided side by side.

The hea& which has one or the plurality of nozzle

sequences which have arranged the nozzle sequence of two rows
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al so constitute and carry out ejection of the bl ack

ink, it can also constitute froma head whi ch has one
or the plurality 5 of nozzle sequences in each col or

wovioehosasg ri es out ejection of the col or i nk.pdTurRbg/305467

ink jet head which constitutes the printing head 11,

an energy generating unit for generating the energy

to eject the ink is provided.qJhe energy generating

unit may 10 be a piezoel ectri c actuator, such as a

qif exze] eciichc cekretentout o) scttivar ol thet ik ovE tesiahg colox
t he phase change by a tenperature change by the

e 1dNg @b ankkapie fd ldndIgimigtangehessric, dmernmlch can
conversi on el ement, such as an exotherm c resistor.

E{%’Eﬁv&{ns ﬁ_ttu'tlésgéﬁ%gédfﬁg cM]:ate te'?:% Sﬂeéﬁyttgfrlﬁ.ra?é]i N9k, it

nit o nt us e p1 ezoel ectric

S s T Y S LR B8 L B By

pressure generating, unlt it is difficult to control

@ QFFL & SEEVRNERS ghid PRIt G, WahaR t FRIT R BRRY Gdection

| evel s nust be expressed with the nunber of dots. 20

agn ithee aotlleer ihdind, in the case of the piezoelectric
actuator being used, the anmpbunt of displacenent of

the pi ezoeligctheCinkl foertedds widahr ebhabl euved htlgoedinting
accuracy, the size of the dot being forned can be

rdanged @ he%hle)fg?n?eﬁ&eatgﬁ{g sirzé eap g@ﬂ@f&%m energy

gradatl on |l evels n this case, to change the

%1 SI Ze t\?‘lﬁ gggggg%&g%l%; g@&o%ﬁ%@% %&ké%@ﬁﬁ {uﬁ%t may

g PGS HoF THEMiTSe HTHEF, S cPLeror S sdsment
gyﬁfﬁgémﬁal actuator using the phase change by a temperature
change by the boiling of a liguid 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 cof the
dot being formed can be changed greatly and the dot size can

express many gradation levels. 1In this case, to change the

diameter of the dot (or to form a multi-value dot), the size



10

15

20

25

the present invention can be applied to a case in

which only the dot of a single size can be forned,
which will be 5 described |ater. The driver IC

WO evs@ggsas ed circuit) is provided in the prinedngeheasbsisr

11, and the driver ICis connected with the contro
unit (which is not illustrated) through a harness
(flexible printed cable or FP{cable) 12. 10 The
sub-tanks 15 of the respective colors for supplying
thethaksolbfagehefr esgeitving molser,s the thésprwidimgf a
head 11 are provided in the carriage 4. Suppl enent

8upplyg gfulddie olrnkBeopul B8 mespegt iete.¢oker shiwgddle However,
sub-tanks 15 fromthe ink cartridges 10 of the

£RSPELLi MG Colehs ivhi Ehnane Alhached 13 Egﬁéhfh wﬁﬁﬁg only

cartridge |l oading part 9, 1s Carried out through

' upply tubes.16 of the respective colors.. this

L JoEE Rt af o o5 1 BEERY o b T A o
feeding .the ink in each ink cartridge 10 is forned.
FRECT RS UANSF - tubes 16 are held in the niddle

thereof to the backboard 1C 20 (which constitutes the
frame 1) byheherigeki fg fertrorai®d cdrcuhs) oiheprdiainigd in
as a sheet feeding unit for feeding the sheets 22

toadedi oniidhéeabedt , | madi tige patitver( iCessucend@icd) wdth the
of the sheet feed tray 20, the sem - circular feed

Eoht 51 2dhiandwhhensepanat | M Rata2dadr enPheYh dethardss
The feed roller 23 and the separating pad 24 confront

eRel 0 2006, 098450, PCTL RA006420846 1, - 15 ot her and

carry out ‘the separation feed of every one sheet of
gg;a?QSELZT%% gﬁggkggﬁssygﬁ%f%%%QE%%p%%%&véléoﬂggé for
supplying the inks of the respectivelcolors 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 roller 23 and the separating pad 24 are provided.

The feed roller 23 and the separating pad 24 confront each
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pad 24 is made of the material having a | arge

coefficient of friction, and this separating pad 24
is elastically drawn to 5 the side of the feed roller

wQ@300skp84ss der to feed the sheet 22 fromthe femscli/ngoos/305467

unit to the lower part side of the printing head 11,

the guide nenber 25, the counter roller 26, the
conveyance gui de nenber 27,_qnd the hol di ng menber 28
havi ng the front edge pressure 10 roller 29 are

ptlowi et candyt bett thaspepdraidlon Teedscé evemgnspw tsheet of
unit for transporting the sheet 22 in the position

#hE CEhesuner $rbhietpei shddtg Ikeat nflpwhil 211 herhe s(faratlng
electrostatlc suction of the sheet 22 is perforne

%g& a%rdte el &élma@eﬂrme@fyv%a thsrg@néoéfflcaent of

betmeen the conveyance roller.327and t

R h h
=k 28 Bre Gk aPdme PEPPLRCb g Clone: RiTRE y'of’rawn to

transport direction (the sub-scanning direction).

e Blen et tasspsre Bett®B3¥3-s noved, it is charged

with the charging roller 34 such that the 20

el ect r ost atlrc oggeri 6f 6ted HhsiFdeet222 Srper il nerding unit
The transport belt 31 may be nmade of a belt of single
tayehe stowat paetosidebef tthaf pmilnttiiphgehkagell stitheetquriele

In the case of the transport belt 31 of single |ayer

ﬁéﬁb@%LES3 thbh%oﬁﬂﬁéﬁ tayedr ofe,t heebebhvdanse fQIIMRI member
froman insulating 25 material since the belt 31

B S e

pége g%toy?gl? éﬂu%c; a:éleoftr‘aﬁllg%olrgybelg tg f Citsu rae,
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 rollier 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 rollexr 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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belt 31 which is in contact wwth the sheet 22 and the
charging roller 34 is forned froman insul ating
material and the side 5 of the belt 31 which is not in
W@ eneb/aes4s6v th the sheet 22 or the chargi ng r arderr2ek/305467
is formed froma conductive material. It is preferred
that the insulating material which forns the transport
belt 31 of one-layer structurg._or the insulating
material which fornms the insulating |ayer of the 10
d¢dh=angpar tobeet 34. of Iiimilhkel pheel ayethstrumtapoertddedtndl of
contain an electric conduction control nmaterial.

1es 18{ethet ri gt iiRg iBBbeEFak réMEHatC e sdde of the
resin or an elastoner, such as PET, PEl, PVDF, PC,

é531PTE§8hT5§ ¥H|égﬂiakﬁsy§%%vkh¥ éﬁeeﬂnﬁﬁaéﬁaa?héoégarqlng

mcm an i s desirabl ohmcm 15 |

ferred,to_form,t he conducti . ayer ,of .t .
fc;@r%fpé?t hefp T8 oo A el aseRd ot G TPoffs ot
conductive material with which the resin or th
@ okt tra} WhéeChuitfe 05 donfarRaEhr B f}?e%%n@z‘ or
resistivity is in a range of 105-107 ohmcm 20 The

Wmrggiamgingl ketlds 34 iy dwirthed foovoatewidudidve material.
insulating layer (in the case of the belt of multiple

| ayer straet iseprafected ahmm the shsbbeeiraf mdterial which
transport belt 31, and it is arranged so that the

£ Ding EQEhgﬁogﬂ'Egmtfgﬂ|d@Non@nQa9§rréHfﬁdﬁﬁﬁé1 or the
accordance with the rotation of the 25 transport bel t

DB s Fabodbar By th T e M, o g® the
%Eg#%ﬁgq 3b§ﬁ6h§§ egaft tpﬁ%ﬁgayelhgtgggkégémhdég 5%% géntaln
an electric conduction control material. 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 beit 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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menber the volunme resistivity of which is in a range

of 106- 109 ohns/ El. The AC bias voltage (high
vol tage) of 2kV 5 positive/negative polarities is

wappkoedsd 0 the charging roller 34 fromthe AR bI@806/305467

supply unit (the high voltage power supply) which

Wi Il be described later. Al though a sine waveform and

a triangular waveform may be_ysed for this AC bias
voltage, it is preferred to use a square waveform for
Thleler B4aGthiths both agreds Qf tithe Ibhektstlbleradft he

transport belt 31, the guide nenber 35 is arranged at

the positi Gdhecahaespondidlldo 34 He Poirnéd NErémngediuctive
the printing head 11. The guide nmenber 35 is arranged

h&nd10j:eet vbowakdréhesird ity e headh1dsf1,om the, b or 106-
tangent |ine between the two rollers (conveyance

' | | f f
1 sinelEgor 1 e 8 x8e paFeoherte dh “PRShedopr oo

mai,nt.ai n,_the, highly accurate flatness of the .

ROy PRI S PO M (it it GPERLFAI E AT T nghgo  Lex
transport belt 20 31 is perfornmed in the belt

31 dfspoitedpFebirdnswir iy anix, (thRehighevadmas avver

roller 32 is rotated through the drive belt 37 and
sumpltvi) niwhg cholvli et 138 desdrhidesiBasean natidrow@fh a sine

Al t hough not illustrated, the encoder wheel in which

. wahe el andsaf of @il Ataeednt fay ee shald @fr thes ac

conveyance roller 32, 25 the transm ssion type

PO Q3eRagE, Wi C s,kL of F2334n6
T Jea00a) 30526?8 qﬁf@%%ﬂ%@ohé% o lfegq%{r SidgaGror the

& %'%%098§53§Q?e| and the photosensor constitute the
éel” "encodeér.

Cn the back side of the %ransport 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



Mor eover, the separation paw 41 for separating the

sheet 22 fromthe transport belt 31, the delivery

roller 42 5 and the delivery roller 43 are provided as
wQebessej ection unit for delivering the shastT/B2006r305467

which an inmage is recorded by the printing head 11,

to the sheet ejection tray 40. On the back side of the

frame 1, the doubl e-sided cg%llng unit 51 is

det achably attached. The double-sided 10 copying unit

tht eapbdeeswlidid Ihei-oR2deli chThs grefoderedhiylt ed the

reversal rotation of the transport belt 31 in the

oPPRBsEhSor dbsRatiitoie LOKELAES] thasdaat 22, and feeds
agaln the sheet 22 to the position between the

counter f%gﬁé A a%gl Q%B?Eéégér?cgéw bejt R sgggrating the

manual bypass ray oVl 5 the u

surfa f th bIe Si p uni
R TR L T R e el e B Sl SER LRI
recovering the state of each nozzle of the printing

5 ancadhe1dpdivenamgdd s 48haraopr pridrd mF & lePR epection
of the scanning directions of the carriage 4. In the
u2Q tndont dahihver ivec dner gheethahi smwilich ler émage is recorded
provi ded the cap nenbers (or caps) 62a-62d (which are

wa‘yolth@%h:yﬁ{ﬂng?aidaeﬁ 1T1Gapo 6B whest nofedtiisii mgHyshOng)
or capping each of the nozzle surfaces Ila of the

printing hggdifld,,dde S\Md%%fbl:ﬁgeflﬁa%nm Cbchel SofbPbagdeded

menber for carrying out w ping of the nozz e 25
THIROEP 2008 0B A LT Th20bET ke TGP Res: aecd
10 copind Sloh FhieART Ao Ror ARG »m‘}%“ | GeBPEReaiy the
égyiigal 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
15 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. 1In the
20 maintenance recovery mechanism 61, there are provided the cap
members (or caps) 62a-62d (which are cpllectively called "cap
62" when not distinguishing) for capping each of the nozzle
surfaces 1ia of the printing head 11, the wiper blade 63 which

is a blade member for carrying out wiping of the nozzle

25 surfaces 1la, and the dummy ejection receptacle 64 which
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to eject the thickened recording liquid drop. The cap

62a is provided for suction the ink and noisturizing
the nozzle 5 surface, and the other caps 62b-62d are

wpemviogkass f or noi sturizing the nozzl e surfaceCTiir006/305467

dummy ej ection receptacle 68 is provided in the
non-printing area on the other side of the carriage 4
opposite to the main scanninggdirection. The dummy

ej ection receptacle 10 68 receives the ink the ink
wielvaiédenonkcohich bines trott bentkibutd &) gotindnnghend
performng the dummy ejection to eject the thickened

¢ paorgligighl ifui dheh pdrefdrinivigofhpr BiinRoe ARd.ort,he@n order
dummy ej ection receptacle 68 is provided with the

eéqqétg:s thB9t Ak ERYSL a&@é&éﬁi ﬁ%ﬁ&& a%wn TH &L @Qa is
tthe printing 15 head shown in FIG 1, t

e 7 a, I 8COr( in

924 ke S0t sonnen, T igtuli S Fierets
sheet 22) ich is made of infrared sensor (the

RS §8Y¥18Pe. SEhEE 99 B0-PAct AFS PRAVHIRSH f&&nsor)

is 20 provided in the carriage 4. The optical density
meer izingsthar nepgkel sirf@seupst ream position of the
printing head 11 in the sheet transport direction
whi ch i s | Gbat ddminp ¢hectiageeckptathg 6&nge frarvided in the
transport belt 31 side) when the carriage 4 is in a

A g hiyoBred Sord NEnh£ AR s$68! 8F 72hd NaiGhiet Recpposite
slit is forned is WD 2006/ 098456 PCT/ JP2006/ 305467

CELL AR LR S Shol niareiBatch 2hoepaca:
gg“fé%éf%eEOEHgdlnk the ink which does not contribute to the
liguid ejection when performing-the-dummy ejection to eject
the thickened recording ligquid 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 senscr 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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froma transm ssion type photosensor which detects the
slit of the encoder scale 72 is provided on the front
side of the 5 carriage 4. And the encoder scale 72 and

WO becassadder sensor 73 constitute the |inear EIWIGers/305467

74 which detects the position of the carriage 4 in

the main scanning direction. Next, an exanple of the
liquid ejection head which ggagtitutes the printing
head in the ink-jet printing device 10 will be
gesol ddk dbmnitthe refoatenddet of Rie chrandgEl & adond|iBe 3nain
is a cross-sectional diagramof the liquid ejection

Beadntak e e t.he thenght s naleridre i PRigh 1deformed
liquid chanber of this head. FIG 4 is a

S: | j :

e e i S T e e
amber of this head.(the npzzle arra diyection

The" PRoRitE &0 0 REaBTRDMbr Sab ot fathel ShareE the

101 which is formed by performng the anisotropic

ERERLAYE of - a Afbirdec EPSPEET s3Fa kS & st FRg eSneoder sensor

di aphragm 102 which is 20 forned by the nicke

éBectneticastd ridiebdidedrt entcdder uhdetswhf dekeots tiiee position

channel plate 101, and a nozzle plate 103 which is

bendrd d¢rtheyaippan shefastn afcdrheimehainett pbat e 101.

These el ements are joi ned together and | am nat ed.

Thereby, a pozzl e ypaHpheabt NthPatinkebejact i8N Kbadhich
chanber 106, a comon |iquid chanber 108, "and an ink

P T A n e T T B, P e PR (cevce
i ibed wi reference to FIG. an . 4,
h §tﬁgr C nﬁynl%gtes W th tqg El%ylg chgnpﬁ£ %96
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 liguid 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 isr
formed by the nickel electro-casting bonded to the
undersurface of the channel plate 101, and a nozzle plate 103
which is bonded tc¢ the upper surface of the channel plate 101.
These elements are joined together and laminated.

Thereby, a nozzle communicating path 105, a liguid

_chamber 106, a common liguid chamber 108, and an ink supplying
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liquid chanmber 108. The conmmon quUid chénbéf.108 'S

provided for supplying the ink to the nozzle
comuni cating path 105 and 5 the |iquid chanber 106,

wanrastobrasé nk suppl yi ng port 109 comuni cat es WaTIR066/305467

common |iquid chanber 108. The | am nated type

pi ezoel ectric elenments 121 of two rows are provided

as an el ectro-nechani cal transgucer which is a

pressure generating unit (actuator unit) for 10

gett el e homhicaphr Ao dO2zlandl Qi ebduhi 2jagts hehe nknk (ink
in the liquid chanber 106. And the base substrate 122
dgopy avdreeth i tdd witherpé ezogl oL tghaebekenest snd 2dhd Gommon
the base substrate 122 by bonding. The support units

%%%ufﬂrec}{agﬁﬂ@d ]R8, VWegfat agrrmd;ﬂ quiQfJiﬁcEﬁéﬁbgl:ef@@tf‘s provided

he support units 123 are

ényI¢ eously elaﬁbpglg“ezoel trhc g%;gﬁglngzgagn,105 g

plezoelectrlc el ement naterlal The support units 123
dB° nbt vt ihaalate 1861 VARG t%llt%éul?ﬁhﬁlflﬁe?%‘érw as

t he supporting nenbers. The FPC cable 12 in which the
dermenidatad twitdy ithe camerC)lighiich chemher 10Bustr at ed

is installed is connected to the piezoelectric

el ement s 12rhe .JAnd nbhedf tope ity et8@iandlthents 121 of
peri pheral part of the diaphragm 102 are j oi ned

tegethes aﬂé1ﬁﬂB%i%b@”Esn@ﬂtﬁiecEEglmeEHQnQBQEaﬂﬁénsducer

portion is fornmed such that the concave 25 portlon 'S

4307 G9baB6 CT To008 SUsiby 3 (SORARCT g o

éﬁgﬁ%ﬁ%‘& tine eheRineo o104 mw%e%ggiggglami% i gn the

llquld chamber 106. And the base substrate 122 is provided to
fix the 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 piezcelectric 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.

.2nd 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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inserted in the insertion portion 131. Also, in the
frame nenber 130, the ink supply hole 132 is forned,
and the ink 5 supply hole 132 is used for externally

WG aEpl984g the ink to the common |iquid chanberT/i€2806/305467

For exanple, the frame nmenber 130 is fornmed by

injection nolding of a thernosetting resin, such as

epoxy resin, or polyphenylenessulfite. In the present
exanpl e, the channel plate 101 is 10 forned by

apifser r il cetabhinbgrol 08. noble @orskedlorsivhiitonhich comprises
substrate with the crystalline orientation (110),

tisé nofi @tve laddaliicnelemheht N2 S ddridt ithe, badehsabsBrate 122 is
pot assi um hydroxi de solution (KOH). Thereby, the

CRBEAVE PAT RN 1WREeRi ba MSedias 13hhe R9Z2l €in the frame
comuni cating path 105 and the [iquid chamber 106, 15

ALLDeAR! G HROGELOR,BE S, [0 PG5 HOeYBL, e, RY 638NT 1)

IAvention ‘i s no e “rono- crystal s

subsirate. ternatively, a stainless steel .

SRty itcgl,e aﬂﬁh&?ogéﬂéi FP% e 1YefEPPh#yNGsERe ink to
instead. In the present exanple, the diaphragm 102 is

g neenmarp khayddt peameenrl 1B at ost expaReE, ahlde pf ey agmber
by the electroform ng nethod. Alternatively, another

28 als platedby angeabi aedneidiber off aatherabsetiaire; ardin,
a resin plate may be wused instead. The piezoelectric

eheresd cbtlkyandsihe sHPPOIJphbHllendSsh28iaee bonded to
t he di aphragm 102 by the adhesive agent, and WO

2005 1SS, PCTL AR A 8k e P
fggﬁgﬁ\ﬁi'%%ﬁg%tropic etching of a mono-crystal silicon
substrate with the crystalline orieﬁtation (120), 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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In the nozzle plate 103, the nozzles 104 each having
the dianmeter in a range of 10-30 mcroneters and 5
corresponding to each of the |iquid chanbers 106, are

WG 206898456 The nozzle plate 103 is bonded to tHHRCTER2ONGE05467
plate 101 by the adhesive agent. The nozzle plate 103
is provided so that a given layer is fornmed on the
surface of the nozzle formathbgn nenber which is nade
of a nmetal nenber, and a water-repellent 10 | ayer on
thhe frape afiettdrer IBOf dce fof-théne lprwisd [tay éhe Thephragm 102 by
surface of the nozzle plate 103 forns the

taboygnaede anrcht .nozzl e surface 34a. The piezoelectric
el ements 121 are the |l am nated type piezoelectric

el enents (FZThd noshihieh N1heZORY SIS by JTRkenbal sadipl

and i nternal el ectrodes 152 are | am nat ed

alternately. The individual e e
NN el ATRE 154 P Es bt b ] SRS r e
internal electrodes 152 which are pulled % t to thg
CPEEBERPNIEE AP ORCEs o8 thRel 1P S iSc @ﬁen@ﬁ?s ormed.
121. 20 In the present exanple, the piezoelectric
Toeenentde pRtehdPd tlisebooapdsieitore ighammiedhpipéei hRlipy the
the liquid chanber 106 is pressurized using the
adihepliaseagait i n THee nd33 ledplict | I8 ds thevdidedctsborhaf a

pi ezoel ectricity of the piezoelectric elenents 121.

JAvker natbyvely rdheCempeskt s@Rfdde 25 WeCholzReel BSrhdtion
the liquid chanber 106 is pressurized using WO

ARISSLOGPUS DETLIZORO/SIRHE] nolhd foc Shasme ey
18i,2z0sl eghri ety ot Lhe pleezoel echl ¢ el amint g, 121, 1@y
surface of the nozzle plate 103 forﬁs the above-mentioned
nozzle surface 34a.

The piezoelectric elements 121 are the laminated
type piezoelectric elements (PZT) in which piezoelectric
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
plezoelectric elements 121.

In the present example, ﬁhe plezoelectric 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 liguid chamber 106 is pressurized using
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Moreover, the structure in which the piezoelectric
el ements 121 of one row are provided on a single
substrate 122 5 may be used. In the above-descri bed

WO pigatoeB48¢ ecti on head, the voltage applied toeCHEP2006/305467

pi ezoel ectric elenment 121 is dropped to be |ower than

the reference electri¢ potential, the piezoelectric

el enent 121 contracts and thg?gjaphragn1102 10

descends so that the volune of the |iquid chanber 106

e atidel aastetbein nkhd |d3ds dimtotibe 4§ guicd ddhrmaidon of

106. And the voltage applied to piezoelectric el enment
gidzded denel easpdor afbe phe-diilezeeliecklbfeftenedl A2} be used.
is elongated in the lamnation direction. The

di aphragm ' ef t IR ut-aespogiEd & 194 lectri
direction,ﬁgﬁgbﬁﬁg'vg uﬁgggf the %iquid chanb&??ﬁ&g s

shr unk, that the ink in_the liquid chanper [
%feé%%ﬁsi 123 GRgont NS SFOVRESE N (3 e%g’r .engSJ“%@trgte 122
liquid) is ejected fromthe nozzle 104. By returning

e Reolsgge applied to the 20 piezoel ectric el ement

121 to the reference electric potential, the

di aphr agm I02thet alpoee-desaridednilimaidpeseatiiom hmsg, the
the liquid chanber 106 expands so that a negative

W eSS eppteuastoi the heldzogliedtehanbbemdifit. 124t itshidsopped to
time, the liquid chanber 106 is filled up with the

e lNgnbhavhd fLemdhe corumridSpbt it thichairer

108. WD 2006/ 098456 PCT/ JP2006/ 305467 -25 Then, the

Vi br at.i f I 56U I t 0
LB R e o el EE P S RE RS B Th, SRR Rp et o2

e operation
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 1s elongated in the lamination

direction. The diaphragm 102 is deflected in the nozzle 104
direction, and the volume of the ligquid chamber 106 is shrunk,
so that the ink in the liquid 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,
thé diaphragm 102 returned to the initial position, and the
liquid chamber 106 expands so that a negaltive pressure occurs
in the liquid chamber 106. At this- time, the liquid chamber
106 is filled up with the recording ligquid from the common

liguid chamber 108.
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liquid ejection head is shifted to the operation for

ejection of the followng drop. 5 The drive nethod of
the liquid ejection head is not limted to the

WaRHsHIsEAMt | oned exanpl e. Anot her drive net hodPCT/JP2006/305467

(pushing and striking) may be used instead. In the

ink-jet printing device nentioned above, the

separation feeding of one sheett-of the sheets 22 from

the 10 sheet feeding unit is carried out, and the

upwar dl y fﬁ%e&he ¥obratiandell Bie M igergesnsfaqmeot the
sheet 22 is inserted between the transport belt 31
arazipel Cbura eleqlonpdrang, shalei lized,s thenvpgedtidhef the
front edge of the sheet 22 is guided by the

¢anuiy arpecigidrdéiedd, ianshibeed haetthd? oberptsbedfor ejection
against 15 the transport belt 31 by the edge pressure

bel tes 2O xAithalyrophe sheet 22 is transported in the
sheet transport direction by about 90 degrees. At

this tine, t it| elect C .
potential an the vgﬁgggédo fﬁg ﬁég §|ve33Féﬁ??iQ?ad 1s not
ote@t% %ﬁha e alternatel l.i ed fron1the
BPECS i o7 o ov B HRaE Eirind SR or AL RB R yie method
the alternately changing vol tage is supplied to the
{PEPREF BseIEr3kingh mae e artchdnsserdr 34, The
belt-1ike alternate regions which are charged

posi tivel y landheegakt+yet yprini ey clarigengendi ¢mge above, the
pattern of a 25 predeterm ned width are present in the

bepaspardn Feledi3d. o128 081 L8456 tRETEHR20962 B064GY the
-26 . \When the sheet 22 is carried on the transport

Bﬁéét @ed’ﬂﬂgﬂﬂml§ anéagﬁgléﬁ tRINabely e Mb i1y fed sheet
pOSI tive an negative

22 is guided by the gquide 25. The sheet 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 é9 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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polarities, the sheet 22 is sucked up by the transport
belt 31 by the electrostatic force, and the sheet 22
is conveyed in 5 the sub-scanning direction by the

wonewwpssse enti al novenent of the transport bebdT/B3%006/305467

Then, the printing head 11 is driven according to an

i mge signal while the carriage 4 is noved, and the

ink drops are ejected to the stopped sheet 22 so that

one line of 10 an image is fornmed on the sheet 22.

After the #heatti2? sleeit @2vépedabyied ghverhea dmeapance belt
anount, the following line of the image is forned on

henhskeet s22haVhan dihe miiel vendisi gnalpdss Hieeebvadnegative
when a detection signal indicating that the rear end

;?Béla&'i%iég?e*cﬁézshé& reaghes Lhedl BBAS, fiﬁf%ﬂa%pgﬁf‘%}}ﬁeelt 31

received, the printing operation i's term nated.

sheet 2.is then delivered to .t heet £j ecti .

150 Een SLREEERSRRE dTTS. Pded B TRT e 2 cite convef8Y in

transport belt 31 is reversely rotated when the
PNGCBNNERE FFGHE ISR Sir FaBeCof M i@ ppoygment of

conpl eted, the sheet 22 in which the imge is forned

ore tthenbpont belf atle is sent to the double-sided

printing unit 51. The sheet 22 is reversed (in the

st at e wher ghkhe heekosintfiate headchangeddtioren @dcotrdhgg to

surface), and the sheet 22 is fed to the position

é%‘?ti‘ﬁ%%‘é £hEgnd? AU Qhd Qalrefiad6 ands theydd,anspRothe ink
bel't 31 again. WO 2006/ 098456 PCT/JP2006/ 305467 - 27

BARL SUTIY045 1 SeEcRechofor ] AT hiline o
égn¥%%£esis 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 1s 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.
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formed on the back surface of the sheet 22. Then, the
sheet 22 is delivered to the sheet ejection tray 40.
5 Wien an inmage in which a ground tint is enbedded
woheocsseli cat es that copying of the docunent PGI/IP2006/305467
inhibited is printed on a sheet by using the
above-described ink-jet printing device, there is a
problem that the ink dot adhering to the sheet
perneates along with the fibers of the sheet, 10 which
i s speci fi&fter tdmviewngeripthatshapt 122 disdperformed by the
realize the ground tint printing, it is preferred to
tega@spber belkk Wi dhrocegheniet bimispy eaditnglandhe image is
feathering of the ink dot as nuch as possible. The

fothehbahehs Bigad hirrhbe sboves dastd bed i fken 15th&tsheet

printing device is prepared to contain the folfoMAng

2%8 oagiié?éé& £P @&pgheé@deﬁﬁg:so qg%& iyp used as a

or an rn and for
deconposi n nd dlstrlbutln the ne used as
essenti al ﬁﬁﬂ?éﬂ?éﬁpg' NBr BOYER iégnﬁgﬁ?1ﬁg 8 gefpedded
the surface active agent, the enuIS|on the 20
whAths peieatemidiatheopuiag) o5tldie dosumgntnde iidetbhied is
addi tives. The purposes of mxing the wetting agent 1
pandtelieconet tshegpt dgentsiBgatie tabomkelasmeribescosktyet
control easily and to harness the features of the

piehting. ageids, respectisval ¥robldn fagmehle ink dot adhering
(sel f- dlsper3|b|I|ty pi gnent) 6w % or nore 25 (2)

t\éﬁett}lbn gnage fBe&ne\éQe%O%%%%% Péﬁré %D%%Q@/ 38540d sned,

wet t I ng agent wat er sol ubl e organic sol vent

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-
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
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

(2) wetting agent 1
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(5) anionic or nonionic surface active agent (6)

pol yol or glycol ether with the carbon nunber of eight
or 5 nmore (7) enmulsion (B) antiseptics (9) pH

wadjoaspssse (10) pure water 10 The ink used by poE@aeyRsicr

ink-jet printing device contains the above-nentioned
conponents (1) to (10). Wien an inage is printed on a

plain sheet with the above-nenjioned ink, a high

i mage density, a clear quality of image which does not
CRusetiingaadrirt iy phenonmenon of the characters and
the i mage, 15 and a good col or tone (sufficient

0l oriterg shhnlsid estgiriies sahdentol or reproduction
characteristics) can be obtained. Thus, when the

@) RiBELOf cAMINBRAR d RuMhER A8l dinghddint 1S
enbedded is perforned, the dots of the ground tint

(BB I35 BB WS, o sone

reproduced. It is possible to prevent the mark part
m becom ng blurred or prevent occurrence of a

nat ural conpl exion soil in the background part due to

t'Re el F+@ ence in reproducibility according to dot

size. Next, the conposition of the control unit of

{Bhi ent28epinkcg et printing device will be described
with reference to WD 2006/ 098456 PCT/ JP2006/ 305467

(929pHFEBuHeAS shown in FIG 5, the control unit 200
conpri ses
(10) pure water

The ink used by the above ink-jet printing device
contains the above-mentioned componeﬁts {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 ornprevent occcurrence 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



a CPU 211 whi ch nmanages control of the whole ink-jet

printing device, a ROM 202 which store the program

executed by the CPU 5 211 and other fixed data, a RAM
wRBsssasch tenporarily stores inmage data or tierivb@s/305467

a rewitable nonvolatile nenory 204 which hol ds data

to be witten even when the power supply of the

device is turned off, and an-2A8l C 205 whi ch perforns

vari ous signal processing of inage data, rearrangenent

Hig.pPecessi ng of the image data, and processing of

i nput/output signals for controlling the whole

devi ce. MbReoskoyntihe Ki@ht 50! thei to2Bfbonprt 289 aomprises

host interface (I1/F) 206, a head drive control unit

2@Thu a1headi cHrisedgddidovetol Ch£208e whdR AnkC3BtMBLOAting

drive unit 210, a 15 sub-scan notor drive unit 211, an

c%?i%?sas%%@g' %%%%ﬁi&l%toggdthé”p% A SIS AT 2 13- ghe CPU

e host IS provided to “transmit or recefrv

e data,and the signals_t r omihe, host syste

5 Al R AeRRF B R o 280900 T s PR rohdy Btores
transfer unit which is provided to carry out drive 20
%%ﬂﬂ?rGﬁt6f°¥h%h?w4#ﬁan& H§361§§b1§T%PQﬁQ¥ﬂF%%§ Reagry 1204
and the head driver 208 are provided on the side of
wighchpiflageaa taHe heddtdani even2@gen <he powdrdesbpphy of
device which is provided to drive the printing head
thke déhécenis-searedoifd, dndvenuRSIC2A0 vdiptoyed€dring
25 drive the main scan notor 5. The sub-scan notor

W18 s UBL §ndD 2RO N38456 rPCTAJE20064 30046 FanydRedtl
is provided to drive the sub-scan notor 36. The AC

10 éﬁéﬁ%sfoﬂgﬁéf fﬁgtiﬁgﬁé Bﬁtgio¥hgegr6éé§§ﬂﬂg %ftqﬁpﬁ€7output
signals for controlling the whole device.

Moreover, the control unit 200 comprises a host
interface (I/F) 206, a head drive contrel unit 207, a head
driver (driﬁer IC) 208, a main-scan motor drive unit 210, a

15 sub-scan motor drive unit 211, an AC bilas supply unit 212, and
an I1/0 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 contrcol unit 207 includes the
data transfer unit which is provided to carry out drive

20 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 1s provided
to drive the printing head 11.

The main~scan motor drive unit 210 is provided to

25 drive the main scan motor 5. The sub-scan motor drive unit
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charging roller 34. The I/Ointerface 213 is provided

for inputting the detection pulses fromthe |inear
encoder 74 and 5 the wheel encoder 236, the detection

WQ2epaaps4b§ om t he tenperature sensor 215 whi chPCBIR2006305467

envi ronnental tenperature, and the detection signal
fromother various sensors. An operation panel 214 is
al so connected to the contrﬂ$0ﬂnit 200, and this

eratlonapgpggﬁéﬁingh rOVI dﬁ%%ﬁdw%%aé ttln% %ﬁgblas

i nk-jet printing device. The control unit 200 receives
TRPI3f iRditng ldata PEATEldrst ¢ BHEPLYeges dift dimsorha kke
host systemincluding an inmaging device, such as a
adiggidialy caddes, 34n iTregd /Cedaderfdse s2ich ias manvilkedefor
sensor, and a data processing device, such as a

pensaialy coBpUEtEcEidh plladshereabtige oTiddie Refoslk ¥ and
using the host I/F 206. And the CPU 201 of t he

RN R 1UBKE 200 f?@dscl%n@et@&%h%ﬁeé oé. : t ipg data

Iin the receiving buffer contained 2 ost I/F

%Ex%%ﬁ%%ss ggoésﬁfézgéléﬁ Qg%éc gnéﬁg%r%%%ﬁlreg %g%gerature,

cessin rearrangenent processin
4&@154 %Fg ? and, transmts the imge data fromthe
FhredArlectonr  Sonmd (Fro8y of§eF hed HEAREFS208.
Creation of the dot pattern data for carrying out the
i mage out pBR RR§rHELES greefloRiddipyakseréanpadied sat the
data in the ROM 202. O it nmay WO 2006/ 098456
RCHrPR2066£306467and 3hilke operkbioeddneldedid dpi pgotrhded for
i mage data to the bitmap data using the printer
idfchiteri ngh ahBedNesta ey &P shd@adiéhal 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 contrel 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



transmtting the bitmap data to the control unit 200.

The head drive control unit 207 transmts the 5

above-nmentioned i mage data as the serial data, and
woubgvsist he transm ssion clock and | at ch si gpakiyp206/305467

needed for transm ssion of the inmage data and for

determ nation of the transm ssion, and the contro

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

ol upit 207 |n udes_the drive veform 10
8 S el g P ThetE it bhveh (O BaGhan data
anplifier etc. ich perform[D A conversion of the
e MR eI RE A BFT t 4E9V%ﬁwqﬂ RgSplPee SWiFled issidst grEd i n
the ROM 202 and read out by the CPU 201. The drive
YRaendtiniagebie onltman deftat he headconfeiadk wdrmt 26D . uni t
207 creates the drive waveformwhich is 15 constituted
by one or fThe lpdad adititye ebndrbli ngipukGestfddddits the
driving signal), and outputs the drive waveformto the

5 dead- nﬂhty@ﬁegoﬁnag@@a&%aasdthaeée§£)§1'daidéid%ﬁdaoﬁ'ﬂbﬁ%s the

regi ster which receives the clock signal

’&%r Eﬁ%sgﬂ)ﬁ Evbie I'hrg:il:l ‘itatt%??%&néﬁ?@%ﬂ?é afoff Q%Qr‘ﬁh551on of

rive control circu
Iatches the, re on value of th hi ft |s er
Wy fAsg Iea{]%a rr B REOREERE 7S VS rrepsi aﬁwnr and

107, a_level conversion circuit (level shifter) which
ther CPRsrobutignadel toiier SEaR SFLYeRe DR putorapuerofthe
the latch circuit, 25 and an anal og swtch array
hesdh dehvageomt1gl tird tOROOFEnshades W< QD@84 56 orm
PCT/ JP2006/ 305467 -32 of which is controlled by the
10  dreweliorhihierwhildie degpdidesverD-AQbeaited snihén amplifier
OV OFF state of the analog switch array, and
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
15 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
20 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,

25 and an analog switch array (switching unit) the ON/OFF state
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selectively applies the driving pul ses contained in

the drive waveformfromthe head drive control unit
207, to the actuator 5 unit (the piezoelectric el enment

WQ20106/088456 he printing head 11 so that the priPCT/MR006/305467

head 11 is driven. The main-scan notor drive unit 210

conputes a control value based on the speed detection

val ue which is acquired by ling of the detection
_pulse fromthe linear 10 encoder 74 and the target

yalhg dr ef Ehar LU 29 hysivtle, 18961 dhivesr t hehaheag8Capiver
nmotor 5 through the internal notor driver. Simlarly,

%@hﬁtcfogﬁﬁzgggggﬂgtaﬁ/ ﬂ"vseﬁ?%%nBEoghgnéﬁa%& LATRYL 898y, and

aSed on the speed detection value
ich., s.acquired by sanpli.ng of the detection.pul .

%\f%'efqtd%ellﬁegﬁﬂié?se %&gﬁvig% QHaS?ﬁeC?%ﬁaglé)tEdnval ugﬁg drive
fromthe CPU 101 side, and drives_the, sub-scan notor
werednmsugiorhehe| ead rlilveocortapt veRrit Nkt tonthe actuator
exanpl e of the conposition of the head drive contro

wnit (202 phdzbbketieatc diliewent282h | &L behePrdeddinobbgad 11
with reference to FIG 6. The head drive control unit

207 phevbdedt whg Mheddaif okl dwiagnunits 301 and 302.
The driving waveform generating unit 301 generates

and out put §1ENg, gL YERY MAVST BkRve( GRMFDM didotiiEes a
waveform which includes the plurality of 25 driving

8 S0 ek SRR S0 Roe 0 o S5h AR AR e

r

Lt S0P, OULBL L1 TR el e oL 0 dabohe LS
éﬁggééﬁ 74 and the target value from the CPU 201 side, and
drives the main scan motor 5 thr&uéh the internal motoxr 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
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
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 3Ql generates and outputs the driving waveform

(common driving waveform) which includes the plurality of

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



signals. The drop control signals M)-M3 are to

instruct, for every drop, the opening/closing state

of the analog switch 315 5 of the head driver 208. In
wacmongapce With the ejection period of the coramyp2006/305467

driving waveform the state of each drop contro

signal is changed to H |evel by the waveformto be

chosen, and the state of eac drop control signal is

changed to L level at the fPre of non-sel ection. 10

abhg Peads fLi vali 202l su T%Qt’!s dexk Wiidyet Barholibevhhohg data),
units 311 through 315. e shift register 311 i nput s

&ﬁhggéégnf roﬁgf%koc% ésfé{éh éQﬁﬁh.agggggﬁ%ﬁ %hgﬁtrol

e da a transf uni't
gircuit 312 at ches eac tr n_val ue of
Séﬁfinfai St egt st eql*r%plf%tf:ﬁ %lgﬁ%f?ﬁ siaéﬁal © ;I’ﬂ%£ru(:t for
decoder 313 decodes the i mage data and _the d
evemyr 8FOBi gt SOMDLNE/ ahas by pekate vE Fé@uﬁ?ﬁ?ﬁ@g switch 315
signals. The analog swtch 315 is turned ON or OFF
5 dfclkasedead dopened08i.n docacdandenasd tHthhéheuepactoin
t he decoder 313 received through the level shifter

periodThe tyetoiid Ueiv3dd R@vepomer tthet beakevel edch drop
the logic level voltage signal of the decoder 313

dO%E?O%hsl#ﬁ fllérﬁﬂé e QBaﬁ09e§éﬁt5¥7ﬁ%%5wﬁaaforﬂ.to be

e anal og switch 315 is connected to

el ection ectrqde (in Ly 0 4. of
igéﬁnp|%9%e t??%% Qge gnenay§é1§%§¥g . %gbgégn%% changed
driving waveformigs |n%utted fromWO 2006/098456

tocH IPveberB05AB 138 RRNGFFVFRY Wavef or m gener at i ng
unit 301 to the analog switch 315. Therefore, the

10  anal og swi fleh Hﬁiﬁl@?ﬁﬂ@ﬁnQQBChﬁlRIOVlded with the following

units 311 through 315. The shift register 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 MO-M3 and outbuts 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 analog switch 315 is connected to the selection
electrode (individual electrode) 154 of each piezoelectric

25 element 121, and the common driving waveform is inputted fxom
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accordance with the output data of the decoder 313
whi ch decodes the inage data transferred serially and
the control 5 signal, and the necessary driving signa

wonehicehosasinst i tutes the conmon driving wavef orma /. m2006/305467

passed (selected) so that it is applied to the

pi ezoel ectric elenment 121. Next, the operation of the
head driver 208 will be described also with reference
to FIG 7. 10 As shown in FIG* 7 (a), the driving

g@VSEQGEﬁ g AEDEL RN GelBirhr 304 OMPWBE the teeMmabAlog switch
riving waveform containing the plurallty of pul ses

riv I it oghpof, One
Tk arerErhe; She” %aﬂ%sea%@?%% A% HREe i
reference e|lectric tentla I c
AFEPERENER ) "V (1 CHEPUrr BEER Ot LE% fﬁgﬁ (e Te Hi

chanber vol une), and after a predeterm_ned hold tine
desopasstle image Wakef GrANST8EEee oS¥He it dnehdde control
electric potential V1 (in the direction to contract
dilgmalli qahd thamrrere sselnymdy Lving asignalr ofplich fcongbdtyies the
ejecting the two drops by 20 the pulse signal Pl and
ckﬁﬁoﬂuﬁ§§v§h?rWﬁvéfbx@ndsCpﬁbbéﬁngsélﬁﬂhed)nsw dahetdiopis
during the flight. A mddle drop is fornmed only by
%ﬂ%ﬁl@ﬂlﬁﬁ §h§r§i]é%éﬂ@%%%ﬁ%eeﬁgﬁeﬁ@|12mg el ectric

enti a e wave el enent of the pul se signal P2

51 T Tng o JEEF L‘t%”otoéo% 1108, By Bfp AN ar gl D06 yill oo

falling eI e wave el enment o
the pul se signal nade Iom?ﬁ hﬁn WO 2006/ 098456
qg?ﬁm}PQQOG}QGS%%ﬁh 5 th8 plit se signal P2 and

the waveformis made to rise gradually, and a snal
drop i's fohseahent yibyFlithe puPse Shgrdiiving wavetorm

generating unit 301 outputs the common driving waveform
containing the plurality of pulses (driving signals) P1, P2

and P3. In 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 liquid
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 elemept of the pulse signal P2 is made lower than
that the pulse signal Pl. The falling electric potential of

the wave element of the pulse signal P3 is made lower than
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P3. When a large drop is selected, the driving

waveform 5 generating unit 301 outputs the |arge drop

control signal MO in which the portions Ti and T2
woatreaspendi ng to the pulses Pl and P2 are sebct/opdons/305467

| evel as shown in FIG 7 (b) and (c). Wien a mddle

drop is selected, the driving waveform generating

unit 301 outputs the mddle g op control signal M 10

in which the portion T2 corr ponding to the pul se P2

thtS SE Eﬁe Hdeels 1@§1a§.h @Nha O wahdfbrnand fh8de HeRise

a small drop 1s sé€lected, the dr|V|ng wavef or m

SPgh ?%gan@”l%\% Bl fr b ISP SETh ey sional

as shown in FIG 7 (f) and (9). Vhen no 15 ejection of
Ffots is selected, the voltage Vi is naintained as

shown in FIG 7 (h) Therefore, according to the inmage
data transiien ed langsmiree aat sele@inderthe AEigeng %@Veform
| arge drop, a mddle drop, a small drop, and

geolraienti on ic &0 beutbosenthélehwege tdmorf eont20l signal MO
gradation | evels of the inage can be fornmed according

itOwhAeh 8Hé thdeoral ga delsThaybngeddimdiirgesoi oot ugiiges P1
the large dot, the mddle dot, the small dot and the

el §6L! Q&h dd i Rk lsegh@m N4 ngrlevi gy Lhe (c) .

progran1o i nvention which perforns the procedure

f th 22 df
e P e T .2%33%‘%83“@%6@%@6
q%%Te%%Ft’%%%%i%ﬁifcfmﬁ%&%? fe' Brodf itk ro 80T siodan w1

inhibited is stored. . i
in which the portion T2 corresponding to the pulse P2 is set

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
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 middie drop,
a small drop, and non-ejection can be chosen. Hence, the four
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

forming method of the invention for outputting a printing
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FIG 8 is a block diagram showi ng the conposition bf
a printing systemincluding an i mage processing device
and 5 the ink-jet printer which is the

wabmemesisscri bed ink-jet printing device of thecTp2006/305467

invention. One or the plurality of inmage processing
devi ces 400 which are personal conputers (PC), and

the ink-jet printer 500 arQ{§_pnected by a

predeterm ned interface or a~I0 predeterm ned network,
SRdhabcl Bei RE 1 ¥Hd Nt eihli TROGh {IiFaResSYBheMtob$ing
constit ut ed. the i mage processing device 400 is

[ R IS U140 various ki nds of
‘?ﬂgMEkkF%§%€Z%% %?égﬁiﬁgﬁ i%Bgaﬁ?%ﬁ'are menory unit are
connect ed the bus line. The 15 nory 4 usin -
magnet i ¢ spﬁ?ag et &Cksg&ﬁgﬁ@ggﬁ%‘?%‘gd%gﬁ CoglggSltlon
the interface predetermned to this bus line., The
I puPrigbing esvoien s uddng A uLRRgR RIOceyBéRpddeRkge and
the display device 405, such as LCD and CRT, although
thet iinkkost ratatber prhaddt dsnthedabonerderce lbedt énhafiet
I/F) 407 which the storage 20 medi um reader which

grdadsngt @eages neflitthe Swglenascan optical disc, is
connected, and conmuni cates with external instruments,

such as nepyerks, t1pdigh 1814509 bat 8rAeE praRdsYSBy HEvices
connected. The i nage-processing program whi ch incl udes

4dﬁawh&ERggégggé%%ﬂ%ﬂgQ%%@h%ggﬁ;ﬂ%?fgg%¥i%ﬁgsggknggeprinter

processi ng Vic
j e- processjn rogramis WD, 2006/ 098456

9T FIRLOOBASO5HE Y 5P IRk eT IR 458 HF R SRE0PEnfi th a
storage-nediumreader, or is downl oaded from _
mHEdRSeRBLiNgd che BT he ShttERRethe apilsing 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 keybcard, 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
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installed in nmenory 406. It will be in the state where
it can operate in 5 order that inage processing
device 400 may performthe follow ng i mage processing

wOYyodshbssé nstal | ati on. Thi s i mage- processi Ng pPrOGIEING/305467

may operate on predetermned OS. A part of specific

the application program may be nade. 10 The program

by the side of inmage processispg device 400 explains

t he exanpl e which perforns tF:’e i mage processing

rihod 8f stheadaveatinanwiih ha r ef @rerc@ctdduistheeader, or is
functional block diagramof FIG 10. This is a case

MREN 82 8L g0 ok Heth/BRES , PERERSSS Nthd SintkenRer, f anaeds
with a host conputer |ike PC as an inmage processing

i%%:éhg%%aﬁanh%%& J¢@nposi tion of being suitably used

printing device of the conparatively

| ow cost device he ,printer _driver 411 which.is_a .
program of Lt &ML} Ifif’el"'r?‘l Bﬁebﬁt‘—f‘{% @P%@ off CRBgEPerate in
processi ng device 400 (PC), and 20 the inmmge data 410
Qyideenthabnimage apFIdecat-nendpy e ot bmay eTHl bpe
Managenent Modul €) processing unit 412 which perforns
frdivelsdoimd RO walems ingobdi Hat esinstalMEtdoher systen)
to the color space for recording equi pmrents fromthe

col or spacenforimddie pdicspkayngopié@rfam BEYUCBewatehon
performnms black generation / 25 |ower color renoval

PSS 0B Mg e ort Rl 1S the Fesoati on B
AHEgEGHHgELgar=, corfect Lon 415 to perform and

The program by the side of image processing device
400 explains the example which perférms 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
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
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 eguipments from the color space for

the display monitoxr, BG/UCR which performs black generation /

lower color removal from the value of CMY (black).
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correction which perforns the input/output
conpensation reflecting the characteristics of bl ack
generation/under color 5 renoval processing and

WO e@o/00848g equi pnent, or the user's sel ect ed BXPANSIGHS467

processing, a zoom ng unit 414 and inmage data to
performthe dot pattern data which is the print inmge
data obtained fromthe half ne processing unit
(multiple value and few valdé matrix) 415 contai ni ng

the mul tiple yaliue 10 apd feukualius BBt thy BepbegAshmma

wWith pattern arrangenent of the dot injected from

recordj ng equi.pnment . and e_doc t/ -t
CHEERE PR bt PRRTRa: o< e TE g SRS oY g
data for every scan, and_the, rasterizing unit 4%9

CRRFEFL LA Gt THRRS. HaY ol Bt TREEOPOTRG 15" Kt h
nozzl e location 15 which records further is included,
refitecut puittHe Thefracherishscerofitigcinpengigtigniger color
out to the ink-jet printer 500. 1In the printer

rehbVeT , ptheshoicigent reagedilay aewuittpentedofr bhetheer’s

hal f tone processing unit 415 which performed inmage

B BEESF! BEpdrk £ pRbEEEBRhg] NIl edit2Q]dosudeindage
i mage") 1 ndicated by the inage data 410 nenti oned

d%ggvg? SgﬁféﬁnC??%fﬁ%%dpgg£grﬁhﬁﬁg@%@i@ﬁCQEdEHQ.ﬁﬁ&ﬂﬂ“&mage

e ful e vatues n which an output i's
ossiple with_ink- je ripting devi 00, s}t {
Boe B HrOui PALE DRPT P enss ek (REfe e

as a unit to superinpose_and 25 conpaqund, the data of
wEREC] ARdCTPRITORTF (HERGE of Lh G0N GHOUNG (52006 oBEmsELee
PCT/ JP2006/ 305467 -39 tint pattern”) in which it is
asHofawt falué tmitsrix deplaead wibhypatdesh whreRgpgent of the
inhibited is generated by the ground-tint

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 devipe 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-



pattern creation unit 419. By conbi ning the docunent

i mge data and the data 5 of a ground-tint pattern

according to the dots of the nultiple values in which
WO b@eood4pait i s possible with the ink-jet pring@r/neoezos467

by this docunent and ground-tint pattern conposition

unit 418, the ink-jet printer 500 generates the print

i mage data according to the_ggLs of the nultiple

val ues 10 in which an output i's possible. Next, the
tfinfcphobatnconpositiichn ief iansider HHwgdt psoaessStuient

program which is performed in the printing system
cbbhHY B8 fRecH Rk jiehiBhiBbels 3hand dhey 'Hﬁgeground tint

proceSS|ng device 400 wi |l be ‘expl ai ned mnt

p%?ﬁggﬁncgfe%&d:rl g 6#141%5 Since this image processing

or ne hi'gh speed, the conposition of

FIG 11 is_suitably u wi,th th peed devj.ce.
The print oBY i e 1 e BPUatons GitRe Chidgahs Lie data
processi ng device 400 (PC) the image data 410 gi ven by

5 ofha gzgura%pwaatna@ﬁerﬁr é}gf‘:%ﬁimﬁhéicdwe( getsr of the multiple
managenent nodul e) processing unit 422 performs the
vadbers tomwaich ding R@Bpudl ds peysikem witBWMivheolok-jet
system to the color space for recording equipnents

piri@fkthsoCabpreispacecheenivaid Yrairgphans, pBELEHER
whi ch perforns bl ack generation/l ower col or renoval

cE%%Bbi?fon 22 Mal e OEh@“@ﬁﬁﬁégﬁigvlﬂ@Qrz@@@l 0984p86:cs the
[JP2006/ 305467 '-40 T ganna correction 423

EﬁL%?;ﬁg?%ﬁgga%ﬁ%ékégggéo@omgﬁéﬁhd%g’ %rg%etgﬁltlple values

10 in which an output is possible.

Next, the functional comﬁosition 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 value of CMY (black).
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reflecting the characteristics of generation/ Under

Col or Renoval processing and recordi ng equi pnment, or
the user's 5 desired. The i mage data used as the

WQRaWoliei4t6 generated in this BG UCR gamma cor r BCTIRZA06/305467

423 are sent out to the ink-jet printer 500. On the
ot her hand, the printer controller 511 (control unit
200) of the ink-jet printer 500 according to the 10
resol uti on of recordi ng equi gnent, the expansion

or 0CESS| NGy o AR DM 246 804 1745 H0ihst gamma

perform t data of the print inage data
obt ai ned from.t he | f e, ' ' Ll e
PG aR Yooy e e ) SHROEAS T (et bR
mul tiple value and few value matrix replac 5 _wit
RIS RACE! B RO G R oL | APt T TN PBE or B S
equi pment, and the docunent and ground-tint pattern
Reampedi prooesning 5181 wiecohdane eawiposid 104 &hej yser’'s
divided into the data for every scan. The out put of

dehie reaist erhei Dgeawidatzl Gsked gbvenetdocBertthgemeadted in
control unit 207 including the rasterizing unit 516

ML BBER) §SmRA ekt tdevel ppnERE 888 dlingd eheathk-jet
nozzl e location which records. In the printer

cant.rol | 511, the docunent inage data outputted
Rﬁ%ﬂ¥%hgﬁﬁélf tone processing unit 515 which 25

erfornmed Lmage processing in,.the_document . S

D he Vo SBoRrBIREE: i PaBbaPsoRaty ConfyTidE 2N
data inputted fromthe inmage processjn evi ce 400,
ol ShaEq3001 T e 1A AChoRErarae §@ laeeordihy to the

mul ti-value dot in _ '
resolution of recording egquipment, 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) 513
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



whi ch an output is possible, it has the docunent and

ground- tint pattern conposition unit 518 as a unit to

superinpose and 5 conmpound the data of the image
WPak6OP$Se N which it is shown that it is a doPOWVEPM06/305467

whi ch inhibits the copy generated by ground-tint

pattern generation unit 519. The print inmge data

according to the dots of the,yjymltiple values in which

the output is possible is generated 10 by conbi ni ng

imegeddetachtpinegd fdama thadinhee datecefsinggtevndet 400, and

pattern according to the dots of the nultiple val ues

isn chehbel antouihpitdais pessidl €gbyo tilies niloearpRt uangot in

ground-tint pattern conposition unit 518. The inage

WHieEessi : in a -

T o e e P B e s TR B ", oqpn

: 1. E% e.Wih e function to .
e Pafiotl e b PIB Selit oot 19 R E] phBerimpose and
response, to i mage or the print command

r aw f an r

> C&fﬂpgueﬁam%t%t% ﬁ%&ﬁﬁpﬁ%ﬁﬁe RXpi&iths D WE‘éCEoﬁEoéFWWn
of being shown in FIG 10 at the 20 ink-jet printing
thali ek 55 de. dogunant, whhehpinhtbilomtded chpynpeherated by
application programperforned with i mage processing
gdeundet 400 pdiitern gengestasn autiost31l%.he i mage
processing is carried out by printer driver 411
I ncor por ategk gsrirhe i&a?bv\aa@aiébé&&ﬁiﬂ@a% 2Be dots of the
processi ng device 400 (host conputer), and the data

i I PGTLJ ; '
401 A RPEL090450 TLISEEIR, o8l 087 | e

10 bggigsxfﬁ%ﬁr%ﬂ?% %eo %OC%IH%ITTP eilinf%(é J c%tap rain%t %f)esggtéz Sof a ground-

generate

tint pattern according to the dots 5f 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 i1f 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
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The data is rasterized and transmtted to the ink-jet

printer 500. The exanple of the ink-jet printer 500
whi ch perfornms 5 the printing will be described.

W@Resi0p345al | y, the document data, such as |i st BCBmP2006/305467

docunents, are drawn up in the inmge processing device
400 (host conmputer) using the application program
(for exanple, the Mcrosoft rd or Excel (the

regi stered tradenmarks)). 10 Wth the printing conmand

i%%g%hhétQPQﬁﬁﬁﬁkakﬁﬁgﬁatE69H1@Ppbh§@&hﬁﬂ_ b #8lues in which
opeérating system the printer driver 411 in a host

t] e L et .t out
T e e e R
rocessi ng, such as CW ., BG UCR,, zopmi n ga . .
NUBESI o, Ttk S CheTHu FEPPTBL Vg by S vapfePr inter
matri x processing, is perforned, and the draw ng data
560 -t hEhgoexarnke iqfagdenwAnéhict ey 9 ybichjperforms
i nformati on reproduci ble with the ink- jet printer 500
the préatédg vOll e oeleribadd, a ground-tint pattern
is created 20 by the ground-tint pattern creation
unit 419. gpedhE @ayndthel Abcpadtierdetes,eaicAnagniists and
419, the ground-tint pattern (inmage pattern) which

do%&in.léﬂ%é, dote S ROHNRELEN: A %%bt@eré;sﬁin | 58vitdespp

ink-jet printer 500 I's generat ed: he val ues

nk-yet "prini o 500 s gener: at |
st BpnPREeDs ol 2RT REBT S AP AN (POE N,
t he draw ng data WO 2006/ 098456 PCT/ JP2006/ 305467, -43
thg; PHEAOPP B NS e BTRSRE AFBS { RIS TE SR ragsmnnke) ) -

suppose that the dots of four val ues . )
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,
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
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

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



are expressed by the data of 2 bits (bitl, bitO. If
the data of (bitl, bitO is (00), it indicates the
non-printing. If 5 the data of (bits, bitO is (01),

WO toobmgh4s@at es a small dot. |If the data of (bigdrkods@nsas7
is (10), it indicates a mddle drop. If the data of
(bitl, bitQ is (11), it indicates a large drop.

Next, the processing of creating the ground-tint 10
pattern data by the ground- TEAT pattern creation unit

d%%&z&\@lfro %h%e?lgﬁhﬁgﬂt 44 the idmge processing device

ata o ground-tint pattern |s hel d at

nmenori es such.as a red erm. d T

401 readsﬁgﬁé AR LS Fﬁ?ébﬁ% éF%hngEi g? pa t%ﬁé?%é%éées
the nenory 406. The size of_the d rou
asat ?éP?ﬁﬁ@daéiYu@@d dapat pat? ﬁltr?a; rhg }a’rT@ 2& t‘ﬂbe data

docunment size of printed matter, and the |nkj

offir i(biek, 30000f iishd 0§d ouhti- tndHcaras: &he @@nrmﬂélmm% if

docunment surface size generates the data according to
5 thBedded sof(Hite,20im0b t ipl 0Mal des indivhied & henallt pldt.

is possible. And the data of a ground-tint pattern is

1¢opRauAded oy ke dgeupPNs afwch)gr aundnbii BitHAtd eiitdle
conp03|t|on unit 418 of printer driver 411 with

43P of b e P OB (AFT A8 vaﬁﬁii”??érﬁ%‘?% :

2 bit and the conbi ning processing is
135686/ %%@a 6 PCT/ JP2006/ 305467 -44 the data of the
mul tiple values sane as the data of a ground- tin
pattern, faxlexdhs ®roagsEHRY (He AL g Rﬂ?cﬂr?Tﬁg tint
non-
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 ail
ovér the document size of printed matter, and the ink-jet
printer 500 of the‘ground-tint pattern of the whele 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



printing is indicated in the docunent image data, the
data of _ (bitl, bitO is (00) . 5 Therefore, the OR
processing (after conbining is set to "1" if one of
WOReHY84E "1") is perfornmed with ground- tintPEBIRWINE05467

data only when docunent inmage data are the (00). Wen
the ground-tint pattern data is data of the dots of

mul tiple values in the non p{ﬁnting part of a docunent

i mage, 10 a non printing part changes to the inmage

rHat &Pt miat &)l e Ofa1dd iRl wal ties . ddternt theround-
raster|2|ng of print inmage data is carried out

i%{g#ﬁgkn,of%qegggﬁgﬁ§'t'égwfy} Eﬂ% Hgég fﬁ ﬁﬂﬁhh the non-

pri‘nter he rasterizing unit 216, and
the print 15 |na e .dat the ela [ acGgor
VS s eﬁaf%af[}}fﬂ TRVA r%m%{‘?%nd%?a’ G U o

arran ement of the nozzles, it is transnmitted to the
(bhkl4j &i48i dser{0800 via the interface. -The ink-j et
prlnter 500 stores the transmtted print inmage data
5 in the rastercefatrs, meheorgR pMfaamsting (aktgetcomgining is
printer 500 receives the predeternm ned data, it prints
sbherd mage iwhicgla e@nbat ) tihe "dogunenper fimgesdnd ttheyround-
ground-tint pattern, on the sheet 22 by driving the

tgﬁ"c ;Béﬂ%%ﬂ}ﬁ%{%tjal ohfly REGOrEERMW tRabbeapri Mrd rage (00) .

Next, the ground tint printing (unauthorized

Wi B TG 20067 DAL TPCTT I55008 S00A6T - 45

i St Ve hes 12 tRE°EEn A Y HRLET 8POE S8t Yhage,

10 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

15 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 ink¥jet printer 500 stores the transmitted
print image data in the raster-data memory. After the ink-jet

20 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

25 deterrence/information leakage deterrence system) of the



FIG 18. FIG 12 and FIG 13 are diagrans for

explaining the printing of a ground tint pattern.

FIG 14 and FIG 15 are 5 diagrans for explaining the
WREF689%¢S0f t he generation of the ground ti ntPCTIR20/305467

foreground part and the background part. FIG 16 and

FIG 17 are diagrans for explaining the

reproducibility of the groundifaccording to the ink
drop size. _And FIG 18 is a diagram for expl aining

lPW@”EELBHnHlH e [Hpsgerérst FohhnkeFRienrs dg tHE-dde stléﬂfough

a mnute dot set. The flow of the ground tint

FgfFi-nlBag has been expl ai ned above. As shown in FIG

12 (a), the ink-jet printer 500 acquires the printed
matter (orFpenal? iampe)iad.nldhael diwgrohmrfact ekpleining the
the patterns are enbedded as a ground tint, and 15 if

pirRBLRhGNG £da NGt &R Itan%oetaeeeﬁﬁ show i EhG Fi% (P3.are
the ground tint will be present. In this exanple, the

e a

5 dggségﬁ%uﬁﬁrpggﬁhéﬁﬁi yt e E%Fsgp§qgqukag%$%ratﬁon of the
i ma of, FIG, 12 Ther.eb it
SGPRHRAG RS W?et#ef)ﬁgﬁpupé phee ' nst Ky Baranopad part.
reproduced fromthe printed matter concerned. This
FREF pd©t AR gBE®r rleh@g o aarame el woPyRiByndsithy the
ground tint that can be recognized. This ground tint
rppiratilogbusesy tdfe theac kgronddaceenbvel tounbei dnkofireiesize.
copier. Nanely, in the case of the 25 background
shanpyal f8ntiionigréhngbe deplsvesqiatheappeandVint

2006/ 098456 PCT/ JP2006/ 305467 -46 after copying, but
10 g8Rk¥athen dpt shohiGh nBaygeadst 3ot &f 38mukRaRot 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
15 1f 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
20 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

25 Dbackground removal function, a minute dot does not appear



a certain threshold appear after copying. As shown in
FIG 13 (a), when the printed matter is fornmed with
the large dots 601 and the small dots 602, the |arge
WQH0e/08836 are reproduced 5 after copying, but RCEIROGHIS467
dots 602 are not reproduced as shown in FIG 13 (b).
In the image form ng nethod of the invention, as
shown in FIG 14 (a), the do}g_601 (the black
character "A") which are reproduced after copying are
aFpet ugesyimy,t betlonfor egeodmics paritchohatvkeaosige nedrger than
i mge, and the small dots 602 which are not
al @QE@QH@%@%MC@@%EQQ afeedt neipided .i nakhshown in FIG. 13
background part of the original inmage. Nanely, the
(%Earﬁl%r?rt e?rtig] I(egu{ﬁ%trcéflt%s e %q%ﬂ kRet 'ﬂ&rge dosts 601

feground par I's printed matter is copied, a

Par b AN b ELE - cONE £ e “orepPotured SR Teed

character "A" will be present in the copy. In this

5 agkanprepyinm Ehdr Beepmedl qofrp iftF TSt FotehBREEY S 28
the foreground part of the original inage can be,
spreseitt FIGt HeS dopy. I n other words, the recording
liquid 20 adhesi on area of each dot per unit area in

t he foregrounthepaidagel Forndey lmsigerd tdfarnhishénvendioh Ngas
liquid adhesion area of each dot per unit area in the

spe%gmulﬁﬂepmt (239 Lhat abbe sehara@ 1ok’ chBrédeer “a”)
oreground part can be present in the copy. 25 On the

SISO P 0 B Gt d I BB, e
10 £oeBogused Al & GoRYLN9 208, TRl HAed 1 e sa11 dots 602
which are not reproduced after copyiﬁg 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.
15 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 originai image can be
present in the copy. In other words, the recording liquid
20 adhesion area of each dot per unit area in the foreground part
is made larger than the recording ligquid 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 .-

25 On the contrary, as shown in FIG. 15 (&), the dots
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background part of the original inage, and the small

dots 602 which are not reproduced after copying are
included in the foreground part of the origina
wo negosablanel y, the white 5 character "A" (gr opmHyea68305467
i s enbedded in the background part. If this printed
matter is copied, as shown in FIG 15 (b), only the
i mage of the background part will cone to be
reproduced and the white character "A" (the ground
s0LNWwhiwh |ldre heproesert] afit¢hecampng lareotiheiuded gy the
the recording liquid 10 adhesi on area of each dot per

pHBkbréhgd gartt kg haekgroynth Paiagd,s amadenkbasgel 1 tdwins 602
the recording liquid adhesi on area of each per unit

w@%gﬁ éPetHEEJEHE%%BQQQQ Q@férLﬁgFﬂ*ﬁﬁ d&%ﬁﬁﬁ@i&&ed in the

aracter I'n the backgro part w be present

in the opy.. 15 I n the.ground, tint pri_nLikng ti
SR R T Sind e AEL P8 Kbridt R oy By - e a5
the foreground part_ and the backgrouynd part of the
CHREGFRET | Mg HI (HEY) mage STBFUERE 1Br 5T duFRkgipnd part.-
i's made not conspi cuous before copying. i

Al t er nat i vEf yshiist prdytied sakteyutedav-achagst BROYR ol dEL1G-
tint is 20 constituted by the foreground part only. In
1shebgasenin e dlmalglee off Nkhé ebaqitgmiumy pdeti wellscome to be
provided to a dot of a variable size, the imge in

M-eRuEDE arH quRd WHikk bREEsatdng Ahatrreopybigd ot ithe will
original image is inhibited is enbedded in one of the

opgEsaietanle anplnsEoack o) Bl spRnggifg gicuse
CERLAPROREL 2050 40 SROLOH 881 e erronna part
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 -

In the ground tint printing menticned 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
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 copyiﬁg-of the original image is
inhibited is embedded in one of the foreground part and the

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



are included in the other of the foreground part and

the background part. The difference in the recording

liquid adhesion area of each dot per unit area
whzweesasd he foreground 5 part and t he backgr arowlImenct305467

enabl es the ground tint to be forned in a copy of the

printed matter after copying. Next, the image form ng

nethod of the invention in -ge case in which the

ink-jet printing device is provided to a  dot

of
fPWéHO‘éIP‘% P 1276 thBsBRFBEEOUN® THE i+ @pFodtiei EWPH ylots
of the ground tint according to the ink drop size

awel inpbuded cim béw wichhrr ef etleactorayrouGd pertapdd G
17. FIG 16 shows the reproducibility of the ground
phaichroind heacase Thhedefrbeehak ih dphawtieebedinbeliquid
ejected by 15 the ink-jet printing device has a | arge

a8h&S8ioh! Ged HLSAWS Lhe %gpr@ﬁwﬁéa ﬁouét%ehh%hgrpémground

tint in the case where t i nk drop which can

c LN e a I
> pg#geg @%en t °§4y6u§roﬁ é#z%ﬁ%%? \@H% gngﬁﬁﬁetggﬁ'éo be
e, the dot n be,reprod ced shown in FI G
ST 3r A o RSy B uEﬁeéﬁal%%thgoPéﬁf"é\%round
part but the ground tint nmay not be included in the
backgr oundVss8l 4 .then impgeofpepinafethaserd thengnvention in
reproducibility of the ground tint which is
thensas¢ utredvioycht besimkt-jdbt srifdtieng 2evimagesoprohisded to a
foreground part is not reproduced. As shown in WO
420061 09 8a5L6 PG/ z:P2006/ BO546dcrié.FI G 17, the ground

tint may be included in the background
10 The reproducibility of the ground tint according to
the ink dfop size will be described ﬁith reference to FIG. 16
and FIG. 17.
FIG. 16 shows the reproducibility of the ground
tint in fhe 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 deviqe
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 forgground 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



part, but the ground tint may not be included in the
foreground part. Next, the ground tint generation
nmet hod using the 5 dots of mnute dot size will be
wWQlewesed with reference to FIG 18. The m mMEBIRIOIE05467
are not reproduced after copying, and the ground tint
using the mnute dots may not be included in the
foreground part. However, a-pburality of adjoining
smal |l dots which constltute the ground tint may be
FiSedl7po Wee obncaind thatinky dethegiomdgdeanasheabgekgound
the large dots. A good reproducibility of the ground
phirf} ab tes ahtbandediby magi mo thee iplclndbdt ynothe
adjoining small drops. Even if the original inmage is
fgggbgguﬁglﬁgg§ state, it is possible to reproduce the
dotS after copying. For 15 exanple, when the mnute

dots 611 gg, SeRaLaLely,ar A eger?erﬁté%e@ggh?do‘ﬁ fhg the

predetern1ne 'distance as s

are not reproduced,after n

5 oBhs OLGHUTRES Giborinanti Lo daaetabed Brthapbrrisnye to
m nute dots 611 are collectively arranged as the dot
F36t s1842 The HinutenwdohfdaEs| iins R ofREefy af sebfopying,
predeterm ned di stance as shown in FIG 18 (a), they
aadethepgocueddiaft esivgpyhaguasitesidomns nayFhGE 48 irpluded
Specifically, as shown in FIG 19A and FIG 19B, the
i8etRe Of oXXFrafdiiobairay dabtsewdt Chy aleragpayabedadioinming
given 25 nunber of dots are included in the

sRagkogoundpaid ehstheuV0 2ROGLOABAD8 nt may be used to
PCT/ JP2006/ 305467 -50 original imge, and the 3x3

10 O%QEOIn lé& adﬁgsg ag%eéeggrfﬁfaé as the large dots. A

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 deots 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 adjoining dots which are separated by a given

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



by a given nunber of dots are included in the

foreground part. Alternatively, the dot arrangenent

at this tinme may be nmade such that the dots are
WOZesHPE56| y i ncl uded in the background 5 partPadPAREI0467

sets of adjoining dots are included in the foreground

part only. Therefore, the ground tint printing can be

performed such that the foredround part is constituted

by th ts of adj te do 4t
o iegrodRasparind SorD et i Lo B A EuE I

There is a case in which the resolutjon is Iow
bypiat cfivieat meppet hef aHitei pirsglaeisded inytde gggﬁgppm@ﬂepart
adj oining dots are arranged, and the individual dots
Aldfe@rnasapalaf etli¢ apeaniranpheent | at suchs dloes@ayabe made
plurality of ink 15 drops corresponding to the

suFEHJ @att ¥nof g8ds o i N deksedeine] @@ din ahe darkground
l'ocation on the recording nmedium The fnk blotting to

5 paar&(: recordi ng, peds UE[E}# rﬁ% adrangr-an; ddetiéat enl fke

&51°on ar éaof eeded for the foreground

part is . obtaine O the arrangenent of the plurality
LHeHRBihPRGT 26740t s i s achi eved by electrlcally
-controlling the dot ejection @QSItlon on

he

recor di ng TREgRGATS ntii FRRse] 1PFePE}%EtWQN?§ﬁ Pehe
plurality of drops to the sane |ocation on the

perebomtih gurbdtbat cemmofotsgropadf BRAB AL BYCPEHEHEAGPY the
one main scanni ng operation,.and the 25 plurality of

s&if ONSE alcg oeheateditord hiotsgmanbothei backyromdd part is
2006/ 098456 PCT/ JP2006/ 305467 -51 continuously

10 coEPeAllng ByNYABER: QhtdRIdtsscanni ng operati ons.

There is 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. In 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 performing one main scanning operation, and the

25 plurality of drops are ejected to the same location by
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Thus, a plurality of adjoining dots are forned to
constitute a ground tint enbedded in one of the
foreground par and the background part. O the

WB'zb’Jsﬁszé' of adjoining dots 5 which ConSt'tUtfc{/!ﬁ?z006505467
round tint are forned by ejecting a plurality o

drops to a same |ocation on the recording medi um
Even when the ink-jet printlggsdeV|ce is provided to
forma dot of a single fixed size, a reproducible

S8RNALNG1 LT fub&at BANeS HaRnakear Oha ARl ne@BpBeations.

obtai ned and the ground tint 10 can be printed. The

d
Tase of 1 b PREoT TSRO geg&gwm I, b Boumea to

I 'mage formng

devi g f t he hot o hi, c i n tho
ISR 6&%%@@&}1’1 ARLEURRCLE Bl Fn méf%sgmund par
the recording nediumin the 15 case of the ink-je

z1d hengagkyreend |pptthe Oaséhef PEREa}HIL CifetadﬁpllﬁtlpﬁngtS
devi ce, a background part and a foreground part
ammotobhet gt sté ngus shedinby tihe aneb&rrmefd pivxejscasngna

the ground tint printing used in the inage form ng

shewiaa et of ot h@rogs eed rophaakogbaghién psi hengewetrBody medium.
and the consideration of 20 ink drop adhesion area is

@Htth%hfnglﬁ@@t 1ﬂQEn% det: thals GARWNRBed to form a

reproguced y the Jet printing device (copier)

é% %?Igggﬁa qgi%%%e g%§§88u§ﬂ§fa§%ﬁkr gh%s%géuld

&di ane a dot nee

t he reproductlon after copyin t he ase
39hasiABS STERr PYNRICH S9tafg bt%haﬁt B o nggu%? tint
WD 2006/ 098456 PCT/ JP2006/ 305467 -52 Iom1I|ghtness
Gatal) PrifpEedxanphe, gnounds th@ée@z?é’fl’ylft% Gagk e performed

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. In 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 fo? the reproduction after copying in the case

of high lightness (bright) is laxrger than that in the case of
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the dianeter of a dot of the foreground part in the
case where the printing color is cyan larger than
that in the case where the printing color is black.
WEReYPHHG6 t he | nk adhesi on area 5 accordi ng t oPE€HEP2006/305467
| evel of the lightness characteristics enables the
ground tint printing to be perfornmed in various
printing colors. As shown i r5B-G 17, when the ground
tint containing the mnute dot_602 is forned in the
lpyr bypltmRS paldarklio €RE PRRMBHMeditod Sap€gesFatHeto make
ground tint enbedded in the original imge is made
tsamafifarctdmanod e dor eShohd Bfregrowopipartatint hbet tase where
of copying the original inage. For this reason, the
tgeopnintimg dcolcinidedciyant berget gilzad themgencahebease where
made such that the ground tint does is not appear in

t%u@e iﬁn{:‘?@% oshncad 1isMBY8CRE t efh SQPHINE hist 1nﬁya&iﬁéé‘ﬂoﬂ h&-ea
|

ure is possible to detect whether it is

aggghggn%r@@ethe-r I‘i‘ebv%geéﬁ% Lnyg n%ﬁﬂn%% | $ha0L %bﬂé&‘.’c o

descr eénbodi nent s an varla I'ONS~ an
made, W t hou departln from

nmodi fi t
ege%% 5 ofhe P s PROG M Yo PR LRy 18N a s

Ilcatlon I's based on and. clains the beneflt of

Pﬁ#ﬂ%%ﬁ@yCQﬁog%panese pat ent application No.

2005- 078349, filed on March 18, 2005, and Japanese

pat ent ap®$i$annminN6I820®5rZm&%2¢bEf@k@dndntjuty 21
2005, the entire contents of which are hereby

cbREQL D@t €tk hyi mefee idRACE0253 s- FELAYEI n Ithdnfor@f®und part,
form ng nethod for use with an ink-jet printing device
tWBI £hy f Qs BordQlre@Nog £REOLALINH MRYkUBBYdded in the
original image is 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. 2005-078348, filed on March 18, 2005, and Japanese patent
application Neo. 2005-210724, filed on July 21, 2005, the

entire contents of which are hereby incorporated by reference.



ejecting a drop of recording liquid, the inmge formng
met hod conprising the steps of: formng an inage in
which a ground tint is enbedded in one of a
foreground part and a background part of an origina

i mage, the ground tint indicating that copying of the
original image is inhibitéd; —making a recording
liquid adhesion area of the dot per wunit area in the
foreground part different_froma recording |liquid
adhesi on area of the dotcﬁ@ﬁM§nit area in the
background part, and wherein a ground tlnt prlntln% IS
per¥offedegeh TPRRENE HBRe tRRT e DUNE parth jagt ink-je

pr GONSld dehadeb¥nfibhSto8RE Sa Ofio@dh01 i NG ALiS 4 %%glhﬁeby
background part is constituted by second set’s of

ejemljidimnianglrest ©f andowhend ahl adeduditee i imle ggdfesingngameshod
coﬁgﬁggyﬁg ﬂﬂ%tsEQ tgf foreground part i s obtained by

recordi ng medium the foreground
parﬁonman@oastumagedlbywhhcmch gudsndft iad) amnem@eddbd in

are sepa ven nunber of dots
ondTHiad RoFRORg e ROGT AR eor S (4F G Mo WhGy 8P orAdinal
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background part, and

wherein a ground tint printing is performed such that the
foreground part is constituted by first sets of adjoining dots
~and the background part is constituted by second sets of
adjoining dots, and when an adequate ink adhesion area of each
dot for the foreground part is cbtained by ink blotting to the
recording medium, the foreground part is constituted by third

sets of adjoining dots which are separated by a given number

of dots.

2. The image forming methced 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

liguid to a same location on the recording medium.

4. The image forming method according to claim 1



unit area is varied depending on |ightness
characteristics of a color of the recording liquid
bei ng used. 5. The inage form ng nethod according to
claim1 wherein the recording Iiquid adhesi on area of
the dot per unit in the background part is |arger
than the recording |iquid ahesion area of the dot
per unit area in the foreground part. 6. The inage
form ng nethod according to claim1 wherein the
recording |liquid adhesion area of the dot per unit
area in, the foreground part is |larger than the
r ecBEdig FhGur8cadAesPonl @red I HOWGTFertukipf dot per
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the recording liguid adhesion area of the dot per unit area in
the foreground part is larger than the recording liquid

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 1is 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 c¢laim 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.



11. The image form ng nmethod according to claim10
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 sane
| ocation on the recording nedium 12. The i mage
form ng nethod according T@>Fai m10 wherein the
recording liquid adhesion area of the dot per unit

ar .5 varied depending on |ightness characteristics |
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according to claim1l wherein the ink-jet printing
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£ix30l il oR €nBSthtyt@iAdendauNd didty #1@ 59k Fed By
ejecting a plurality of drops of the recording liquid
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i mge form ng nmethod according to claim15 wherein

the recording liquid adhesi on area of the dot per unit
area is varied depending on |lightness characteristics

Ofl%. The image forming method 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.

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 liquid being used.

13. The image forming method according to claim- 10
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.



color of the recording liquid being used. 17. The .

i mge form ng nmethod according to claim15 wherein

the recording liquid adhesi on 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 1r&ge formi ng nethod

according to claim15 wherein the recording liquid

adhesi area of _the, dot r unit 57  area in the
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liquid, the ink-jet printing device conprising: a
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image in which a ground tint is enbedded in one of a

foreground part and a background part of an origina
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_pnintin% is performed such that the )
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,

16. The image forming method according to claim 15
wherein 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,

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 liguid adhesion area of the dot per unit



foreground part is constituted by first sets of

adj oi ning dots and the background part is constituted

by second sets of adjoining dots, and when an

adequat e i nk adhesi on area of each dot for the

foreground part is obtained by ink blotting to the

recordi ng medium the foregrfound part is constituted

by third sets of adjoining dots which are separated

by a given_nunmber of dots. 21. The image formn :
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19. A computer-readable recording medium stocring 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 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:

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, and

wherein a ground tint printing is performed such that the
foreground part is constituted by first sets of adjoining dots
and the background part is constituted by second sets of
adjoining dots, and when an adequate ink adhesion area of each
dot for the foreground part is obtained by ink blotting to the
recording medium, the foreground part is constituted by third
sets of adjoining dots which are separated by a given number
of dets.

21. The image forming method according to claim 1,
wherein, when a resolution of the ink jet printing device is
low, a plurality of dots which are separate from each other
are formed by electrically controlling a dot ejection position

on the recording medium.




