8 Novenber 2006 - 1 DESCRIPTION LIQU D EJECTI NG HEADS Nove@ue ERABEECTI NG
DEVI CE, AND LIQUID EJECTING METHOD 5 Technical Field The present invention
relates to liquid ejecting heads, |iquid ejecting devices, and liquid

ej ecting methods for ejecting liquid onto a recording nmedi um from nozzl es.
More 10 specifically, the present invention relates to a liquid ejecting
head, a liquid ejecting device, and a liquid ejecting nethod that serves
to reduce the nunmber of control signal lines for each block in exercising
control for dividing a plurality of liquid ejecting nechani snms of a head
15 chip into a plurality of blocks by.g{oups of a predeterm ned nunber of
units and for dividedly driving the bl ocks concurrently. Background Art 20
In a conventional liquid ejecting device, such as an ink-jet printer,

while relatively noving a sheet ths# %ﬁi as a recordi ng nmedi um and i nk
ej ecting nmechani sns that serve as %éﬁ# (F%cting mechani snms in a
predeterm ned direction, ink, whichis aliquid, is ejected selectively
fromnozzles 25 of the ink ejecting mechani snms sequentially arranged in a
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Technical Field
The present invention relates to liquid ejecting heads,
Iliquid ejecting devices, and liquid ejecting methods for
ejecting liquid onto a recording medium from nozzles. More
10 _specifically, the present invention relates to a liquid
ejecting head, a liquid ejecting device, and a liquid
ejecting method that serves to reduce the number of control
" signal lines for each block in exercising control for
dividing a plurality of liquid ejecting mechanisms of a head
15 chip into a plurality of blocks by groups of a predetermined
number of units and for dividedly driving the blocks

concurrently.

Background Art
20 In a conventional liquid ejecting device, such as an
‘ink~jet printer, while relatively moving a sheet that serves
as a recording medium and ink ejecting mechanisms that serve
as liquid ejecting mechanisms in a predetermined direction,
ink, which is a liquid, is ejected selectively from nozzles

25 of the ink ejecting mechanisms sequentially arranged in a




2 direction that is substantially perpendicul ar to thesNeiembdet2006 of the
novenment. Accordingly, ink droplets are ejected onto the sheet to forma
desired i mage, whereby characters or the like are printed. 5 A printer
head of the printer includes a head chip. The head chip includes a

sem conductor substrate, a plurality of ink ejecting mechani sns
~sequentially arranged on the sem conductor substrate and having nozzles
for ejecting ink, and a driving circuit for dividing the 10 plurality of
ink ejecting mechanisnms into a plurality of blocks by groups of a
predet erm ned nunber of units and for _dividedly driving the bl ocks
concurrently with reference to a préd%t%rnined driving timng signal,

t hereby causing ink to be ejected fromthe nozzles. 15 Such divided
driving of a head chip of a printer head is controlled by a controlling
schene refdmeetivo tBatmisisubxdrintingdglyAcewpaidigulart he slekene, all the
nozzles of a head chip are divided into a plurality of bl ocks by groups of
a predet ebmesédopuabethefmepfimest . andceped higloks iake dgppleleti|are20 driven:
concurrently, thereby causing . ink to be ejected from the nqgzzles. In this

case, the HHTHER BRCAr FUF Pt &9 FAEE 2 ndYeiPd d™@8Cer WoSRSPYY di vi di ng

the total number of noz%%e%j'b theggie q&ernined nunber of nozzles for
r

each grouﬁ?agﬁgtefﬁeoﬁu er-%o gFSn TtH2s needed for phase signals is the

25 sang as t hey predatar MdRd SRUERE oA n 022023 uhBseache oK.
The head chip includes a semiconductor substrate, a
plurality of ink ejecting mechanisms sequentially arranged
on the semiconductor substrate and having nozzles for
ejecting ink, and a driving circuit for dividing the

10  plurality of ink ejecting mechanisms into a plurality of
blocks by groups of a predetermined number of units and for
dividedly driving the blocks concurrently with reference to
a predetermined driving timing signal, thereby causing ink
to be ejected from the nozzles.

15 Such divided driving of a head chip of a printer head
is controlled by a controlling scheme referred to as matrix
driving. Accofding to the scheme, all the nozzles of a head
chip are divided into a plurality of blocks by groups of a
predetermined number of units, and the blocks are dividedly

20 driven concurrently, thereby causing ink to be ejected from
“the nozzles. In this case, the number of driving data lines
needed is determined by dividing the total number of nozzles
by the predetermined number of nozzles for each group, and
the number of signal lines needed for phase signals is the

25 same as the predetermined number of nozzles in each block.




8 Novenber 2006 - 3 Such matrix driving is described,8RNorempraatpbée, in the
specification of United States Patent No. 5,604,519. Furthernore, the
specification of United States Patent No. 5,006,864 describes a schene in
whi ch phase signals to 5 be transmtted to a predeterm ned nunber of
nozzles in each Dblock are serial-to-parallel converted before the phase
signals are transferred. However, regarding the conventional schene for
divided driving of a head chip of a printer head, according to the 10
first exanple referred to as matrix driving, for exanple, when a head chip
i ncl udes 336 nozzles and the nozzles are divided into a plurality of

bl ocks by groups of 64 units, the nunber of driving lines is at |east six
since 336 / 64 = 5.25. Since the nunber of signal l|ines for phase signals
is 15 64, the total nunmber of control signal lines for divided driving is
70 for onesdwtathatlhiip. dfhusng tiwe dustdrébedf feondxwlpls,gnal thenes in an

i ndi vidual head chip is large, so that wiring or bonding inside the head
chip is diffdcddlitabhdn ¢hdimitasd Stathe Batgnt HNd.a5gé042019%n the case of a
printer head including a plurality,of head chips, for exanple, a printer
head of a |ineFREERPIRRY St &he FB?Céﬁh%tPe‘?naf’fs@pl‘ﬁlﬁﬁdtﬁ’é?tefgné’a&qnﬁt er head
i ncludes 64 hea hips, ,t he nunber of driving data,lines.,is .6 x 64 = 384,
and 't he nmesrﬂP%sﬁgiaﬁi@-W ¥ 6y Sﬁﬁ?@% {n Which Bhase Signals to |

5 Dbe transmitted to a predetermined number of nozzles in each

block are serial-to-parallel converted before the phase
signals are transferred.
However, regarding the conventional scheme for divided
driving of a head chip of a printer head, according to the
10 first example referred to as matrix driving, for example,
when a head chip includes 336 nozzles and the nozzles are
divided into a plurality of blocks by groups of 64 units,
the number of driving lines is at least six since 336 / 64 =
5.25. Since the number of signal lines for phase signals is
15 64, the total number of control signal lines for divided
" driving is 70 for one head chip. Thus, the number of
control signal lines in an individual head chip is ‘large, so
that wiring or bonding inside the head chip is difficult and
the size of the chip is large.
20 In the case of a printer head including a plurality of
. head chips, for example, a printer head of a line head
printer, for example, assuming that the printer head
includes 64 head chips, the number of driving data lines is
6 x 64 = 384, and the number of signal lines for phase

25 signals is 64, so that the total number of control signal




25 signals is 64, so that the total nunber of control s ygaamb8 Moyenber
2006 4 lines for divided driving is 448. Thus, the nunber of control
signal lines for the entire printer head including a plurality of head
chi ps increases, causing increase in wring space in the printer head and
increase in the size of the printe[_gegd. According to the second
conventional exanple in which phase signals are serial-to-parallel
converted before the phase signals are transferred, the nunber of signal

| i nes neédedsf bor phasiedes] ghdlvdngsitheédBamhas, tthe puederesfi ned nunber of
nozzles in each group. \Wen the predeterm ned nunber of nozzles for

di vi di ng knhoral ptigredl tyimfs Toeckkei sntincrneaisadr hbadnunbeidafg control
signal lines in an individual head chip increases. Thus, 'wiring or

bondi ng i a ptheahead ehifedds cllibki Chtteadnd, thaissingeiabréhge ciiip

i ncreases. Enbodi nents of the present invention deal with the problens

descri bedwabong apdtd drprevi geimtdd Giiad eh8CthBfeadteath tdel O dh] ecting
device, and a liquid ejecting method that serves to reduce the nunber of

control sigaaprihtdreshdy. each bl ock in exercising control for dividing a
plurality of liquid ejecting nmechanisns of a head chip into a plurality of

bl ocks by groupgscefdendresiatrr BereddndaReint MnHnidsmnd farydimi dedly
driving the bl ocks concurrently.

phase signals are serial-to-parallel converted before the
phase signals are transferred, the number .of signal lines
needed for phase signals is the same as the predetermined
number of nozzles in each group. When the predetermined
number of nozzles for dividing into a plurality of blocks is
increased, the number of control signal lines in an
individual head chip increases. Thus, 'wiring or bonding in
‘the head chip is diffiéult, and the size of the chip
increases.

Embodiments of the present invention deal with the
problems described above and to provide a liquid ejecting
head, a liquid ejecting device, and a liquid ejecting
method that serves to reduce the number of control signal
lines for each block in exercising control for dividing a

plurality of liquid ejecting mechanisms of a head chip into

a plurality of blocks by groups of a predetermined number

of units and for dividedly driving the blocks concurrently.




8 Novenber 2006 5 Disclosure of Invention |In accordang®ownblr 2006i r st
aspect of the present invention, there is provided a liquid ejecting head
conprising: a head chip, the head chip including a sem conductor

substrate, a plurality of liquid ejecting nechanisns sequentially arranged
on the sem conductor substrate and h%V|ng nozzles for ejecting liquid, and
a driving circuit for dividing the plurality of liquid ejecting

mechani snms into a plurality of blocks by groups of a predeterm ned nunber
of units andciosudk wiledwendriowi ng the plurality of blocks concurrently
with reference to a predetermned driving timng signal, thereby causing
liquid to be épestedrdarmm wichnazzliest asdperdi nft hiee driedemg circuit of the
head chip includes a phase generatlng circuit for generating phase signals
for divi déaVgneien ridietise igrotpsidad 4 ilgdauddepiettiing meeHani sms, and a
serial/parallel convertin circuit for parallel converting and serially
transferrFﬁﬁpr%E&%ﬂftﬂ'hﬁﬁgl8%%@5/QHQ\ﬂﬁﬂg Fﬁépg%%ﬁﬁﬂg%ﬂg Ri quid ej ecting

mechani sns. Acc e arran descri apbove, the phase
gener ati nj %f?%fé ﬁﬁ% 'BEEI?FFTH% ﬁﬁ yc?fc eJgRkIRZad chip

SERGE R e e el S

converts @ffstrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the plurality of liquid
ejecting méchanisms into a plurality of blocks by groups of
a predetermined number of units and for dividedly driving
the plurality of blocks concurrently with reference to a
predetermined driving timing signal, thereby causing liquid
to be ejected from the nozzles, wherein the driving cifcuit
of the head chip includesra phase generating circuit for
generating phase signais for dividedly driving the groups of
liquid ejecting mechanisms, and a serial/parallel converting
circuit for parallel converting and serially transferring
data for dividedly driving the groups of liquid ejecting
mechanisms.

According to the arrangement described above, the
phase generating circuit provided in the driving circuit of
the head chip generates phase signals for dividedly driving
the groups cof liquid ejecting méchanisms, and the
serial/parallel converting circuit parallel converts and

serially transfers the data for dividedly driving the groups

of liquid ejecting mechanisms. Accordingly, in the liquid




serially transfers the data for dividedly driving the gsmuasbecdooki qui d

ej ecting nechani sns. Accordingly, in the liquid 8 Novenber 2006 6

ej ecting head including the head chip, the plurality of liquid ejecting
mechani sm of the head chip is divided into a plurality of blocks by groups

of a predeterm ned nunber of units agd the plurality of blocks is

dividedly driven concurrently. According to a second aspect of the present
invention, there is provided a |liquid ejecting head conprising: a
pluralityedfchiad ldfichsncdadhnof thhehpidiraliipt,y tbe héadathtpsof i ncl uding a

sem conductor substrate, a plurality of liquid ejecting nechanisns

sequent i alFguae raiRfed "eh merB8and i ebnehr thads ¢bdpr a8 eddnidéedvitig nozzl es
for ejectin liquid, and a driving circuit for dividing the plurality of

liquid e @cfg%%@aﬁe‘%éﬁ ErOCKAt BY a9pPRSIGh \ BReBPbEKEIBSY HEBRIS of a

predet er m_ped nunber uni.ts _and fo ividedly .drivi he plurality of

bl ocks coﬁgu??%§ﬁI%PqJQh? PéFé?ihg% O{(ﬁifﬁﬁsedétg?ﬁ?ﬂ%ﬁfgréﬁﬁ tim ng
signal, t ing liquid to be ejected fromthe nozzles, wherein the
driving g?§§%¥?§§#§%ach of the head chips includes a phase generating

circuit for generaldng and.contsgh!ingdhazeens! ghalsd ghydhyigedly driving
e groups of liquid € ecting nechani sns, an serial [parallel” converting
circuit fererdaraldrelyineaveriifo frdesethglhaad rnshesiihgy data for
plurality of head chips, each of the plurality of head chips
including a semiconductor substrate, a plurality of liquid
ejecting mechanisms sequentially arranged on the
- semiconductor substrate and having nozzles for ejecting
liquid, and a driving circuit for dividing the plurality of
~ liquid ejecting mechanisms into a plurality of blocks by
groups of a predetermined number of units and for dividedly
+driving the plurality of blocks concurrently with reference
‘to a predetermined driving timing signal, thereby causing
liquid to be ejected from the nozzles, wherein the driving
- circuit of each of the head chips includes a phase
-.generating circuit for generating and controlling phase
signals for dividedly driving the groups of liquid ejecting
mechanisms, and a serial/parallel converting circuit for
parallel converting and serially transferring data for
dividedly driving the groups of liquid ejecting mechanisms,
and wherein data lines for transmitting the data for
- dividedly driving the liquid ejecting mechanisms to the head

chips are provided such that each set of a predetermined




" Furthernore, the nunber of

di videdly driving the groups of |iquid ejecting nechani gNsyembarabogher ei n
data lines for transmtting the data for dividedly driving the liquid

ej ecting mechanisnms to the head chips are provided such that each set of a
predeterm ned 8 Novenber 2006 plural nunber of head chips is commonly
connected to one of the data lines, so that the data is transmtted in a
mul ti pl exed manner. According to the grrangenent descri bed above, the phase
generating circuit provided in the driving circuit of each of the head
chips genedares awbeomf gleacplthdpssignadmndrory adinviededtlytdrong ngf t he
groups of liquid ejecting mechanisnms, and the serial/parallel converting
circuit péb&lﬁéFacLHVEht§0 &hatssheafiaya t Farsfansnitheddaraa f or di vi dedl y
driving the_ groups of liquid ejecting mechanisns. Data |ines for

transm t t PH*ERECERA &' di vi dedl y driving the I|qU|d ejectlng mechani sns
to the head chggs are rOVI ed such that each set of pr.edet er m ned

pl ural nunber ﬂﬁ%&P Cs ATEBRHTIIRF SonvédPed ??PYﬁua Phes3at a

| t t t.t | ti

Aéggfdlﬁgﬁygg%aﬁﬁw%eqﬁﬂ%llS Eﬁggég%djﬁggénd%c?u éﬁﬁ Egr%???y of head
hi t hi

glLPZed |§fgtHéq%%%gc??§sogghgo §§6§£gfgﬁgg§g %ﬁgﬁ%?egg?gggfﬁ%g hgn%Zr of

uni-t's andqt heqehiy Qiﬂltv&in%f tRk f,ﬁ&lpg %fd'l\{hgﬁ?élé’j@éﬂl\fﬁanQHSHI&ﬁ‘spt ly.

nes for transnmtting data to the
pluralityan# fﬁéﬂkerlal/parallel converting circuit parallel converts
and serially transfers the data for dividedly driving the
groups of liquid ejecting mechanisms. Data lines for
“transmitting the data for dividedly driving the ligquid
ejecting mechanisms to the head chips are provided such that
each set of a predetermined plural number of head chipé is
commonly connected to one of the data lines, so that the
data is transmitted in'a-multiplexed manner. Accordingly, in
the liquid ejecting head including the plurality of head
chips, the plurality of liquid ejecting mechanism of the
. head chip is divided into a plurality of blocks by groups of
a predetermined numEer of units and the plurality of blocks
is dividedly driven concurrently. Furthermore, the number of
data lines for transmitting data to the plurality of head
chips becomes the reciprocal of an integer.
In the above two aspects, the phase generating circuit
includes a phase counter for generating phase signals with

input of two lines of signals that serve as a




chi ps becones the reciprocal of an integer. In the aboveNbwmbasp®ets, the
phase generating circuit includes a phase counter for generating phase
signals with input of two Iines of signals that serve as a 8 Novenber 2006
- 8 phase reset signal and a phase clock for divided driving, and
decoders for decoding the phase signals input fromthe phase counter, and
wherein the serial/parallel converting circuit receives input of two lines
of signals that serve as driving data and a data transfer clock for

di vi ded dwibgisegreantl thyrdlesiroue parakl el ochniker siioridadddseviad, transfer of
data. Accordingly, the number of control signal lines is reduced in

exer ci si ng"GofAEFBRerHriqy deardgna Prarmrdlasey sétnals dquinhtejfeeni hige mechani sm
of a head chip into a plurality of blocks by groups of a predeterm ned
‘nunber of POAPEsCAMY-For andi vhasaly i vAardadkeape kel |q05,nV§ﬁ-’tbP@cks

concurrentl.y. Furthernore, the decoders are proyvi ded on one-to0-one basis
for the r&IPEELFVESTOL A% éLHBFttﬂg ‘b"f%r%f}eﬁy %fsf‘?w*ﬁ th@]teé?Fﬁ‘@ #Hechani sns.
Accor di ngly

e R R R iy PR R B
ls: SﬁZI sC?rgg%Ct gdp ase c%u%tgggéflaé}i‘{:e?%r angégvx%% ﬂuq%%glgg%gggéfugf t he
present  AYENt AGRLrdRNIE, | ShoTQsed & Idavi-g1 el fftding shead; ¢
reduced in exercising control for dividing & plurality of
liquid ejecting mechanism of a head chip into a plurality of
blocks by groups of a predetermined number of units and for
dividedly driving the plurality of blocks concurrently.

Furthermore, the decoders are provided on a one-to-one
basis for the respective nozzles of the plurality of liquid
ejecting mechanisms. Accordingly, even when the number of
liquid ejecting mechanisms divided into a plurality of
blocks by grouping is large, the number of signal lines
connected to the decoders is reduced to the number of output
signals from the phase counter.

In accordance with a third aspect of the present
invention, there is provided a liquid ejecting head
comprising a head chip, the head chip including a

- semiconductor substrate, a plurality of ligquid ejecting
mechanisms sequentially arranged on the semiconductor
substrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the plurality of liquid

ejecting mechanisms into a plurality of




conprising a head chip, the head chip including a sem gdaduteoroosubstrate,
a plurality of liquid ejecting nechanisns sequentially arranged on the
sem conductor substrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the plurality of liquid ejecting nechanisns
into a plurality of 8 Novenmber 2006 bl ocks by groups of a predeterm ned
nunber of units and for dividedly drving the plurality of bl ocks
concurrently with reference to a predetermned driving timng signal,

t hereby bagskadey igpeugst ofbe efetttedriinem bhrebamozA esitshendi fpr d
ejecting device allowing droplets to be ejected onto a recording nmedi um
fromthe Ré¥:fedlwfdnifdngi §he dobjerekiityg ofmbpks stancusientiy vhe dri vi ng
circuit of the head chip includes a phase generating circuit for

gener at i n§SpREEEE f9RaPsefgtermiiafe At vdPe v HY 1h e 19ngdps tBEL $8%ui d

ej ecting _nechanisns, and seriall/ alle] converting.citcuit for

paral | el EBHVEPY i]ﬁ(jqu&ﬁidtges?aﬂ?/cattercg%é‘f:@r F*‘?\gncaﬁjfsf'o hedﬁ%ﬁ‘dje‘i]il y driving

t he groups.: i quid.ejecting. rec i.sns. . According to the arrangement
describedgég%s%éék %ilgﬁaggigg%n ra Eﬁg%%iF8U|? T %%%egeﬁnFﬁ The driving

cireult ot bhey; hieakdainc0sRetal s nase i gal sl dhubdedyy driving the

gyoups of liquidejecting mechanisns, and the sertal/p converting
Scircuirt pacahd®l stQNVeek8 i ANthe SBFiBIgY ot Fanst &4 dendatiachop divi dedly

driving the groups
includes a phase generating circuit for generating phase
signals for dividedly driving the groups of liquid ejecting
mechanisms, and a serial/parallel converting circuit for
parallel converting and serially transferring data for
dividedly driving the groups of liquid ejecting mechanisms.
According to the arrangement described above, the-phase
‘generating circuit provided in the driving circuit of the
head chip generates phése signals for dividedly driving the
groups of liquid ejecting mechanisms, and the
_serial/parallel converting circuit parallel converts and
serially transfers the data for dividedly driving the groups
of liquid ejecting mechanisms. Accerdingly, in the liguid-
ejecting device including the liquid ejecting head that
includes the head chip, the plurality of liguid ejecting

mechanism of the head chip is divided into a plurality of

blocks by groups of a predetermined number of units and the

plurality of blocks is dividedly driven concurrently.




of liquid ejecting nechanisns. Accordingly, in the |iqustloveajbectaoag devi ce
including the liquid ejecting head that includes the head chip, the
plurality of liquid ejecting mechanismof the head chip is divided into a
plurality of blocks by groups of a predeterm ned nunber of units and the
plurality of blocks is dividedly dr[vq?_poncurrently. 8 Novenber 2006 10
According to a fourth aspect of the present invention, there is provided a
liquid ejecting device conprising a liquid ejecting head that includes a
pl uralityAstoheael div ps fosath aepedthehitbeabreyenf hemdtdéhhpsthawd uding a
sem conductor substrate, a plurality of liquid ejecting nechanisns
sequent i alPyPEPYHiRfe® i dihe Seefleldrtderaresupar¥iticivand lifaidng nozzl es
for ejecting liquid, and a driving circuit_ for dividing the plurality of
liquid ej 8&??%&1 iORE IPRYESE A @A&Fﬁéy%f%ﬂméscg&paro%@ of a
predet er m_ne nunber. .of units and for .dividedly driving.the plurality of
Dl ocks  coRburhent Sty Pr hiafii g 475 bagHe 2 3rnd SaPRORRE t1 i ng
signal, t usij |_Lqui ject. . t.he . zles, the liquid
ej ecting ggé?@%ﬂgﬁl%Vﬁﬁﬁrgg?%gl%€§E$%E€e%é§gg%%%q%%?%%éggécording medi um

from the spgaziesyly Lheahbgyl dh &lireULng HRGREN ST pthELEl Mg he  driving

circuit of each of the head chips includes a phase generating circuit for
gener at i ngaangly GRIHA1Qll ifRg Phaseinpi1ar@kia, f 9ha di vddedhy dit¥ig the groups

of liquid ejecting

: for dividing the plurality of liquid ejecting mechanisms
into a plurality of blocks by groups of a predetermined
number of units and for dividedly driving the plurality of
blocks concurrently with reference to a predetermined
driving timing signal, thereby causing liquid to be ejected
from the nozzles, the liquid ejecting device allowing |
-droplets to be ejected onto a recording medium from the
nozzles of the ligquid ejecting mechanisms, wherein the
driving circuit of each of the head chips includes a phase
generating circuit for generating and controlling phase
signals for dividedly driving the groups of liquid ejecting
mechanisms, and a serial/parallel converting circulit for
parallel converting and serially transferring data for
dividedly driving the groups of liquid ejecting mechanisms,
and wherein data lines for transmitting the data for
dividedly driving the liquid ejecting mechanisms to the head
chips are provided such that each set of a predetermined
plural number of head chips is commonly connected to one of

the data lines, so that the data is transmitted in a

multiplexed manner.




mechani sms, and a serial/parallel converting circuit fo8Nogabat20eb
converting and serially transferring data for dividedly driving the groups
of liquid ejecting nechanisns, and wherein data lines for transmtting the
data for dividedly driving the liquid ejecting nmechanisns to the head
chi ps are provided such that each set, of a predeterm ned plural nunber of
head chips is comonly connected to one of the data lines, so that the
data is transmtted in a nmultiplexed manner. 8 Novenber 2006 - 11
Accordi ng to thecardangemenhedescandpatkeraba@escrithed pliase:, gérephbsag circuit
provided in the driving circuit of each of the head chips generates and
control s phaseasignaligcidr pdevidketliyn dhievilngvime groups of ¢acui d ej ecting
mechani sms, and the serial/parallel converting circuit parallel converts
and seri abfythe amsferahiphegentatfay adidvicdetkbylerphaseg stibealgrbemps of |iquid
ej ecting nmechani sns. Data lines for transmtting the data for dividedly
driving tHevidegiy drdjvapti hlge ncchms ofs Liquithee hdd nghinpshanesmg.ovi ded such
that each set of a predeterm ned plural nunber of head chips is comonly
connect edapd ome wArigidrdarhlel memivegdingarirdieit dairalilslt camesittted in a
mul ti pl exed manner. Accordingly, in the liquid ejecting device including

t he |iqui @ndj ee¥idgy heaasfase thecldades fohedipldadly dyivingedee chi ps, the
plurality of liquid ejecting nechanismof the head chip is
: - “groups of liguid ejecting mechanisms. Data lines for
transmitting the data for dividedly driving the liquid
- ejecting mechanisms to the head chips are provided such that
each set of a predetermined plural number of head chips is
commonly connected t¢ one of the data lines, so that the
data 1s transmitted in a multiplexed manner. Accordingly,
in the liquid ejecting device including the liquid ejecting
head that includes the. plurality of head chips, the
plurality of liquid ejecting mechanism of the head chip is
divided into a plurality of blocks by groups of a
predetermined number of units and the plurality of blocks is
dividedly driven cohcurrently. Furthermore, the number of
data lines for transmitting data to the plurality of head
chips becomes the reciprocal of an integer.
-In the above two aspects, the phase geﬁerating circuilt
includes a phase counter for generating phase signals with
input of two lines of signals that serve as a phase reset

signal and a phase clock for divided driving, and decoders

for decoding the phase signals input from the




divided into a plurality of blocks by groups of a pred&Nerembaezpdotiunber of
units and the plurality of blocks is dividedly driven concurrently.
Furthernore, the nunber of data lines for transmtting data to the
plurality of head chips becones the reciprocal of an integer. In the above
two aspects, the phase generating cigeuit includes a phase counter for
generating phase signals with input of two lines of signals that serve as
a phase reset signal and a phase clock for divided driving, and decoders
for decodPhgse HOPHESe dPgndnersHpuher semiehérB NI vensenrveppsng - 12 phase
counter, and wherein the serial/parallel converting circuit receives input
of two | i AesCwit siegsarsst hapused ewes lidepvohosidatad sattiad datee tasansf er
clock for divided driving and carries out parallel conversion and serial
transfer @fFiviea flatAcenfdenddta tdsesferbetook Tontdislidsbgdaivinqes is
reduced in exercising control for dividing a plurality of Iliquid ejecting
mechani smeod cathsad obtpranablel planvalristiynodnd Heodlkd byagsbempsobf a
predet er mi ned nunber of units and for dividedly driving the plurality of

bl ocks codetar éidordikgl ¥ hetlmo rreymitelre offecontersl arigmprlovides 0N a one-to-one
‘ basis for the respective nozzles of the plurality of liquid ejecting
mechani sneedssbridi rgeycisien ahanrdih€onuaberdiafg a ipquirdlefecdf ng

mechani snms divided into a plurality of blocks by grouping is large, the
nunber - of 1 kdugithle jleich@8g mechanism of a head chip into a plurality of

blocks by groups of a predetermined number of units and for
dividedly driving the plurality of blocks concurrently.
Furthermore, the decoders are provided on a one-to-one
basis for the respective nozzies of the plurality of liquid
_ ejecting mechanisms. Accordingly, even when the number of
liquid ejecting mechanisms divided into a plurality of
blocks by grouping is large, the number of signal lines
connected to the decoders is reduced to the number of output

signals from the phase counter.

According to a fifth aspect of the present invention,
there is provided a‘liquid ejecting method for ejecting
liquid from a plurality of liquid ejecting mechanisms
sequentially arranged on a semiconductor substrate, wherein
the plurality of liquid ejecting mechanisms is divided into
a plurality of blocks by groups of a predetermined number
of units, phase signals for dividedly driving the groups of
liquid ejecting mechanisms are generated, data for
dividedly driving the groups of liguid ejecting mechanisms

is parallel converted and serially transferred to. the




connected to the decoders is reduced to the nunber of o#iNpusimbersioggal s from
the phase counter. According to a fifth aspect of the present invention,
there is provided a liquid ejecting method for ejecting liquid froma
‘plurality of liquid ejecting nechanisns sequentially arranged on a
sem conductor substrate, wherein thezglurality of liquid ejecting
mechani sns is divided into a plurality of blocks by groups of a
predet erm ned nunber  of units, phase signals for dividedly driving the
groups of 1iAP§di @) efetd My heshane s ndndrengehsrmcedl dagaifor dividedly
driving the groups of liquid ejecting nechanisnms is parallel converted and
serial ly £pafsiey rerhanisys 8 rRoderbesd P00B 1vEDa concylirene] #RY ng
mechani snms, and the groups of liquid ejecting nmechanisns are dividedly
driven cohifrpleat¢ ysignalishanghibe seghalky dntindfercedi dhty femnsferred data
for dividedly driving the groups of |liquid ejecting nmechanisns, thereby
causi ng | dguidedby b ejiet d¢dhef popuphect i Hidulid ejecting mechami sres.
According to a sixth aspect of the present invention, there is provided a
| i qui d ej eberalyy netumichd drigejidctbnge ¢jeptiat fimmm &hki qugdiej ecti ng head
including a plurality of head chips, each of the plurality of head chips
i ncl udi ngedecpl gy atedthardfsmsi.qui d ej ecting nmechani snms sequentially arranged
on a sem conductor substrate, wherein the

According to a sixth aspect of the present invention,

there is provided a liquid ejecting method for ejecting
liquid from a liquid ejecting head including a plurality of
head chips, each of the plurality of.head chips including a
plurality of liquid ejecting mechanisms sequentially
arranged on a semiconductor substrate, wherein the
plurality of ligquid ejecting mechanisms is divided into a
plurality of blocks by'groups of a predetermined number of
units, phase signals for dividedly driving the groups of
liquid ejecting mechanisms are generated, data for
dividedly driving the groups of liquid ejecting mechanisms
is parallel converted and serially transferred to the
liquid ejecting mechanisms, and the groups of liguid
ejecting mechanisms are dividedly driven concurrently by
the phase signals and the serially transferred data for
dividedly driving the groups of liquid ejecting mechanisms,
thereby causing liquid to be ejected from the liquid
ejecting mechanisms, and wherein the data for dividedly

driving the liquid ejecting mechanisms is transmitted in a




plurality of liquid ejecting nmechanisns is divided intos8sovepibaraosty of
bl ocks by groups of a predeterm ned nunber of wunits, phase signals for

dividedly driving the groups of liquid ejecting nechani snms are generated,
data for dividedly driving the groups of liquid ejecting nechanisns 1is
paral l el converted and serially trangsfgrred to the liquid ejecting

mechani sns, and the groups of liquid ejecting nmechanisns are dividedly
driven concurrently by the phase signals and the serially transferred data
for diviBedEyrexsd mpweE gesupachfsel qrif i dreceitagnipedamt &mst  t her eby
causing liquid to be ejected fromthe liquid ejecting nmechanisns, and
wher ei n t hemder sof dreadl vihdedly driving the liquid ejecting mechanisms is
transmttedina- -------- R - mmee---- 8 Novenber 2006 - 12b
mul ti pl exed manner for each set of a predeterm ned plural nunber of head
chips. Brief Description of the Drawngs Fig. 1 is a perspective view

showi ng aﬁréﬁﬁogﬁ?ﬁgﬁpQﬁon 25pFPRt BF2%E%T ding to the present invention.

Fig. 2 is an expl oded, perspective.view show ng, an _enbodi.ment, of _.a printer
head accor di ng"t8" t he bredERCPeFRIERL ThRY FIGTIT 178 £1CEEHIONaI T ew
showi ng a,hgad, el n.cASSAMR! 08 LAL O FSA 1R gRd. together with
perlphera? .
' : Fig. 2 1s an exploded perspective view showing an
enmbodiment ¢f a printer head according to the present
invention.

Fig. 3 is a sectional view showing a head chip

assembled into the printer head, together with peripheral




8 Novenber 2006 13 parts. Fig. 4 is a block di agram &H~Nowinthegr 2006 i vi ng
circuit of the printer head shown in Figs. 2 and 3. Fig. 5 is a block
diagram for explaining driving 5 signals transmtted to ink ejecting
mechani snms of the printer head (driving transistors and heaters), and
operation thereof. Fig. 6 is a schematic di agram show ng anot her

enbodi nent of a printer head according to the present 10 invention. Figs.
7A to 7D are timng charts for explaining nmultiplexed transm ssion of data
in the printer head according to the another enbodi nrent shown in Fig. 6.
15 Best Mode for Carrying Qut the Invgntion The present invention will now
be described in nore detail with réféerPefice to the acconpanyi ng draw ngs.

I n enbodi ments described below, liquid ejecting devices are described in
the context of ink-jet printers as exanples. 20 Thus, in the enbodi nents
descri bedgdaeltew, liquid ejected by the liquid ejecting devices is ink.
Fig. 1 is a perspective view show ng an enbodi ment of a printer, which is
an exanpl e of Bidi quiid & é&dickgddagram shpvisgdhngrigingechr@sdneti nventi on.

The printer 1 is, for 25 exanple, an ink-jet line-head printer that ejects
i nk as a the printer head shown in Figs. 2 and 3.

Fig. 5 is a block diagram for explaining driving
5 signals transmitted to ink ejecting mechanisms of the
printer head (driving transistors and heaters), and
operation thereof.
Fig. 6 is a schematic diagram showing another
embodiment of a printer head according to the present
10 invention.
Figs. 7A to 7D are timing charts for explaining
multiplexed transmission of data in the printer head

according to the another embodiment shown in Fig. 6.

"15 Best Mode for Carrying Out the Invention

The present invention will now be described in more

detail with reference to the accompanying drawings.

In embodiments described below, liquid ejecting devices
are described in the context of ink-jet printers as examples.

20 Thus, in the embodiments described below, liquid ejected by

 the liquid ejecting devices is ink.

Fig. 1 is a perspective view showing an embodiment of a

printer, which is an example of a liquid ejecting device
according to the present invention. The printer 1 is, for:

25 example, an ink-jet line-head printer that ejects ink as a




8 Novenber 2006 14 |liquid fromnozzles to form an i mag®o@mbar 2oe60r di ng
medium The printer 1 is contained in a generally rectangul ar-
paral | el epi ped case 2. In the printer 1, a sheet 3 can be fed by nounting
a sheet tray 4 containing the sheet 3 froma 5 tray slot provided on a
front surface of the case 2. Wen the sheet tray 4 is nounted on the
printer 1 through the tray slot, the sheet 3 is pressed onto a sheet
feeding roller 5 by a predeterm ned nechanism and the sheet 3 is fed from
the sheet tray 4 to a rear-surface side by the 10 rotation of the sheet
feeding roller 5 as indicated by an .grrow A On the side to which the
sheet 3 is fed, a reverse roller 6 id provi ded, and the direction of
feeding the sheet 3 is switched to the direction of the front surface by
the rotation of the reverse roller 6, as indicated by an arrow B. 15 After
the feedi AgadifdeErPonnezzhe tichd@rasadetvagdeoh abmmrdihe sédbim3 i s
transported by a spur roller 7 so as to traverse above the sheet tray 4,
and is e 8bFeBTEREATal LheedntGiged Ag 3| eenprallteeadangnéattont side, as
indicated b n.arrow,C. 20 Between the spur roller 7 and the sheet

ej ecting E’F‘E%/‘,l?eéeﬂje%%dc%ﬁef’ izdge\ﬁefoql% %Jdﬁft%’ﬂ ]Ex@néﬁﬁﬁﬁbigy‘?a%§q ndi cat ed

e EO B SR £ 050y Sk R SR e ot
head agcoidhpdsifc PP &SEWn AN¥EBhE Oarface of the case 2. '
| When the sheet ﬁray 4 is mounted on the printer 1
through the tray slot, the sheet 3 is pressed onto a sheet
. feeding roller 5 by a predetermined mechanism, and the sheet
3 is fed from the sheet tray 4 to a rear-surface side by the
10 rotation of the sheet feeding roller 5, as indicated by an
arrow A. On the side to which the sheet 3 is fed, a reverse
roller 6 is provided, and the direction of feeding the sheet
3 is switched to the direction of the front surface by the
rotation of the reverse roller 6, as indicated by an arrow B.
15 After the feeding direction is switched as described
above, the sheet 3 is transported by a spur roller 7 so as
to traverse above the sheet tray 4, and is ejected from a
sheet ejecting slot provided on the front side, as indicated
by an arrow C.
20 Between the spur roller 7 and the sheet ejecting slot,
a head cartridge 10 is mounted exchangeably, as indicated by
an arrcow D. The head cartridge 10 includes line heads for
vellow, magenta, cyan, and black. A printer head 11, which
is a liquid ejecting head according to the present invention,

25 1is provided on a lower-surface side .of a box-shaped holder




25-is provided on a lower-surface side of a box-shaped &abéeibeB2096venber
2006 15 12, and ink cartridges Y, M C, and K for yellow, magenta, cyan,
and bl ack are sequentially arranged in the holder 12. Thus, the printer 1
is allowed to print an inmage or the like by ejecting ink droplets of these
colors onto the sheet 3 by 5 the corresponding |ine heads. As shown in
Fig. 2, inthe printer head 11, an orifice plate 13 is provided, which is
manuf actured by formng nozzles and other parts on a sheet materi al
..conmposed of, for exanple, a carbon-based resin. The orifice plate 13 is
held 10 by a franme that is not shown. € dry film 14 having a predeterm ned
shape, conposed of the sane car bon- bas dresin, is disposed on the orifice
plate 13, and then a plurality of head chips 15 is sequentially arranged.
The head chips 15 are arranged in four lines extending in a direction 15.
traversi ng2f henghiset GrshdwgesnYki Y, 4, aid dnifiog peilhevngragdentgel | ow VY,
magenta M cyan C, and black K. Thus, for exanple, a |ine head including
64 head chips, 1804 rblastkalazies spabendbally Biamndagdnmenathe chopldate 1%6 havi ng
concavities and convexities gn a surnﬁCe associated with the h a% chi ps 15
20 and ha¥PRg: i HRe dHamiers lnitehat hg"s ktocﬁrtlﬂtdaas”?‘f‘g%’rc,t%fngl R shown in
Fig. 1 is, disposed, and then.the head chips .15 are connegted, reby the
printer hE?ﬁdegic?anq .r°ﬁ|l§f553°?sgl§ee%‘?ticoorlla rsviog\%os oW Sﬁlgee% ﬁ\ggg chip 15

5 the corresponding line heads.

As shown in Fig. 2, in the printer head 11, ‘an orifice
plate 13 is provided, which is manufactured by forming
nozzles and other parts on a sheet material composed of, for
example, a carﬁonmbased resin. The orifice plate 13 is held

10 Dby a frame that is not éhown. A dry film 14 having a
predetermined shape, composed of the same carbon-based resin,
is disposed on the orifice plate 13, and then a plurality of
head chips 15 is sequentially arranged. The head chips 15
are arranged in four lines extending in a direction

15 traversing the sheet 3 shown in Fig. 1, allowing printing of
yellow Y, magenta M, cyan C, and black K. Thus, for example,
a line head including 64 head chips 15 in total is provided.

Then, a metallic plate 16 having concavities and
convexities on a surface associated with the head chips 15

20 and having ink channels with the ink cartridges ¥, M, C, and
K shown in Fig. 1 is disposed, and then the head chips 15
are connected, whereby the printer head 11 is formed.

Fig. 3 1s sectional view showing a head chip 15
assembled into the printer head 11 as described above,

.25 together with peripheral parts. The head chip 15 is formed




assenbled into the printer head 11 as descri bed above, 2Rotpgeidies W th
peri pheral parts. The head chip 15 isforned 8 Novenber 2006 16 by
processing a silicon substrate (sem conductor substrate) 17 by integrated
circuit technology. On the silicon substrate 17, heaters 18 for heating
ink are sequentially arranged, and a driving circuit 19 for driving the
heaters 5 18 is provided. The orifice plate 13 is held such that nozzles
20 defined by openings having circular sections are |ocated above the
respective heaters 18, and the dry film14 forms walls or the like for the
heaters 18. Thus, ink chanbers 21 10 are fornmed respectively in regions of
the heaters 18, so that ink dropletsl€an be ejected by a thermal ink-jet
mechani sm fromthe nozzles 20 provided in the orifice plate 13. In the
head chi p 15 descri bed above, the heaters 18 are 15 disposed in the

proxi mtypgf prosedeirdge oflidid subseeate S(bsiiadmiubtorThabsityatd) m 14
forms conb-shaped walls such that the ink chanbers 21 are exposed al ong

t he side adgey wheegrabed helateris t8chneldjsposkd.ththeilbtah!|ic plate 16
and the dry film 14 formink channels 22 so as to allow ink 20 of the ink
cartri dgesupstrpte 1andheatsist d8 for Frgptang tigk fArewseadentiellsi de where
the ink chanbers 21 are exposed. . Thus, ink is allowed to flow from one

si de wﬁthaFé§B€€@'t%Pd a driving circuit 19 for driving the heaters
5 18 is provided.

The orifice plate 13 is held such that nozzles 20
defined by openings having circular sections are located
above the respective heaters 18, and the dry film 14 forms
walls or the 1like for the heaters 18. Thus, ink chambers 21

10 are formed respectively in regions of the heaters 18, so
that ink droplets can be ejected by a thermal ink-jet
mechanism from the nozzles 20 provided in the Qrifice plate
13.

In the head chip 15 described above, the heaters 18 are

15 disposed in the proximity of a side edge of the silicon
substrate 17. The dry film 14 forms comb-shaped walls such
that the ink chambers 21 are exposed along the side edge
where the heaters 18 are disposed. The metallic plate 16

and the dry film 14 form ink channels 22 so as to allow ink

20 of the ink cartridges ¥, M, C, and K (refer to Fig. 1) to

flow from the side where the ink chambers 21 are exposed.

Thus, ink is allowed to flow from cone side with respect to
the lengthwise direction of the head chip 15 to the ink
chambers 21 of the respective heaters 18.

25 On the opposite side of the side edge where the heaters




the I engthwi se direction of the head chip 15 to the i nksNeRaBBeloss21 of the
respective heaters 18. 25 On the opposite side of the side edge where the
heaters 8 Novenber 2006 17 18 are disposed, pads 23 are provided and a
flexible wiring board 24 is connected to the pads 23 to allow driving of
the head chips 15. Thus, in the printer head 11, ink ejecting nechanisns
that allow em ssion of ink droplets are forned by 5 the heaters 18, the ink
chanbers 21, and the nozzles 20, and the heaters 18 constituting part of
the ink ejecting mechanism are sequentially arranged, whereby the head
chip 15 is forned. Fig. 4 is a bIock,ﬂiagran1shomjng the driving circuit
10 19 of the printer head 11 shown T igs. 2 and 3. The driving circuit
19 divides a plurality of ink ejecting nechanisns sequentially arranged on
the silicon substrate 17 and having the nozzles 20 for ejecting ink into a
pl uralityls cdrdldickodnd,gpredps2dfase predeidedrianddaniibdreiblef wiming, and 15
the plurality of blocks are dividedly driven concurrently wth reference
to a predetardridfedddonmegtefintaghs geals 23t feor abyow alivigai rk thebe
ejected fromthe nozzles 20. Referring to Fig. 4, assum ng that one head
chip 15 PeRS PR3P nofPreEs 7o, thh P&k g‘efé thel titfe ©386tAB9ters 20 H

to H336, and 336 driyving ansistors (e.g., . .field-effect transistors) Tl to
T336 for BT Qﬁfqﬁ“§ a@gﬁgwa?%}iﬁﬁgﬂ 8gg}hk droplets are formed gy

% the heaters 18, the ink chambers 21, and the nczzles 20, and
the heaters 18 constituting part of the ink ejecting
mechanism are sequentially arranged, whereby the head chip
15 is formed.

Fig. 4 is a block diagram showing the driving circuit
10 19 of the printer head 11 shown .in Figs. 2 and 3. The
driving circuit 19 divides a plurality of ink ejecting
mechanisms sequentially arranged on the silicon substrate 17
and having the nozzles 20 for ejecting ink into a plurality
of blocks by groups of a predetermined number of units, and
15 the plurality of blocks are dividedly driven concurrently
with reference to a predetermined driving timing signal,
thereby causing ink to be ejected from the nozzles 20.
Referring to Fig. 4, assuming that one head chip 15
includes 336 nozzles 20, the heaters 18 include 336 heaters
20 H1l to H336, and 336 driving transistors (e.g., field-effect
transistors) T1 to T336 for driving the heaters are provided.
In order to dividedly drive these parts, the parts are
divided into a plurality of blocks by groups of 64 units.
In this case, since 336 is not divisible by 64, a first

 25 block BL1l and a seventh block BL7 each include_S units, and




In-order to dividedly drive these parts, the parts are gdbwniechdont o a
plurality of blocks by groups of 64 units. In this case, since 336 is not
divisible by 64, a first 25 block BL1 and a seventh bl ock BL7 each include
8 units, and 8 Novenber 2006 - 18 a second block BL2 to a sixth block BL6
each include 64 wunits, dividing the parts into 7 blocks in total. The
driving circuit 19 shown in Fig. 4 includes a phase generating circuit

(30, 31) and a serial/parallel converting 5 circuit 32. The phase.
generating circuit generates phase signals for dividedly driving the groups
of ink ejecting nechanisns, and it includes a phase counter 30 and
decoders 31. The phase counter 30 geﬁérétes phase signals with input 10
of two Iines of signals, nanely, a phase reset signal P-RST and a phase
clock P-CK, for dividedly driving the seven blocks of the heaters Hl to
H336 and taheedbhdi BYotk aBisd Hoomks sikitht bldSB@BLA kachhaselodenser 30 1S

i npl emented by a 6-bit counter since one block includes 64 units. The
count er lmnidsueddiridheg pHes@agdentioto3d bk0¢b$eh1¢@tzéno when the phase
reset signal P-RST is input, and is counted %p one _each tine the phase
clock P-CK is T%Lﬁrl‘ﬁd’tgp&ﬂﬁﬂbts}% shqwed Nof lﬁhaéel%‘FJg‘Hé?% a PR&SBecoders
fﬁefgﬁg;ggﬁ;@gglﬁ%gm@%@g'g al g, {romthe, 20 Fnase, eoynt el 34 and decode

5 circuit 32. The phase generating circuit generates phase
signals for dividedly driving the groups of ink ejecting
mechanisms, and it includes a phase counter 30 and decoders
31.

The phase counter 30 generates phase signals with input
10 of two lines of signals, namely, a phase reset signal P-RST
and a phase clock P-CK, for dividedly driving the seven
blocks of the heaters H1 to H336 and the.driving transistors
Tl to T336. The phase counter 30 is impleﬁented by a 6-bit
counter since one block includes 64 units. The counter
15 wvalue of the phase counter 30 is reset to zero when the
phase reset signal P-RST is input, and is counted up by one
each time the phase clock P-CK is input, outputting six
lines of phase signals.
The decoders 31 receive input of phase signals from the
20 phase counter 30 and decode the phase Signals. The decodes
.31 are provided on a one—-to—one basis for the respective
nozzles 20 of the plurality of ink ejecting mechanisms, i.e.,
.the heaters Hl to H336 and the driving transistors Tl to
T336. For example, 336 decoders are provided as denoted by

25 31la to 31ln.




31 are provided on a one-to-one basis for the respecti veNonahbat #ps20 of the

plurality of ink ejecting nechanisns, i.e., the heaters Hl to H336 and the
driving transistors Ti to T336. For exanple, 336 decoders are provided as
denoted by 25 3la to 31n. - ---------- 8 Novenber 2006 - 19 The

serial/parallel converting circuit 32 parallel converts and serially
transfers data for dividedly driving +the groups of ink ejecting

mechani sns, i.e., the heaters H to H336 and the driving transistors Tl to
T336. The 5 serial/parallel converting circuit 32 receives input of two

| i nes of signals, nanely, driving datﬁ DA and a data transfer clock D CK
for divided driving, and parallel co Jefts and serially transfers data.
The serial/parallel converting circuit 32 is inplenented by, for exanple, a
10 conbination of serially connected and parallel connected D flip-flops.
In this case, Thwe sErdgilépsrall phasenvarttimg cphesit ciUrgzaraldeli s
synchroni zed with the timng of latching driving data DA in the

seri al / pacahvertsonveradnigldiyr Egpns8ors daips fodavdaviidedhy sigiwling ar e
internally generated by the 15 serial/parallel converting circuit 32 with

i nput of ghﬁa‘ﬂ’éﬁul’%r%fbllélksieéﬁﬁle??o‘ﬁ‘?‘f}ﬁ%“p‘-}ﬁselcSunt EheJeatisrs {id

oo T804 o AR e B e R BTy e are i videc
5 serial/parallel converting circuit 32 receives input of two
lines of signals, namely, driving data DA and a data
transfer clock D-CK for divided driving, and parallel
converts and serially transfers data. The serial/parallel
converting circuit 32 is implemented by, for example, a

100 combination of serially'connected and parallel connected D
flip-flops. In this case, the progress of phase in the
phase counter 30 is synchronized with the timing of latching
driving data DA in the serial/parallel converting circuit 32.
Thus, data latch signals are internally generated by the

15 serial/parallel converting circuit 32 with input of a latch
enable signal from the phase counter 30. In the embodiment
shown in Fig. 4, since the ink ejecting mechanisms are
divided into seven blocks, the parallel output from the
serial/parallel converting circuit 32 has seven bits.

20 The phase signals decoded by the decoders 3la to 3ln
are transmitted to the heaters H1 to H336 wvia AND circuits
33a to 33n connected to the driving transistors Tl to T336.

The driving signals transmitted to the driving
transistors Tl to T336 and the heaters Hl1 to H336 in this

- 25 case will be described with reference to Fig. 5. First, a




serial/parallel converting circuit 32 has seven bits. 29ndhRebRhaEne Signals
decoded by the decoders 3la to 31n are transmtted to the heaters Hl to
H336 via AND circuits 33a to 33n connected to the driving transistors Ti
to T336. The driving signals transmtted to the driving transistors Tl to
T336 and the heaters HL to H336 in this 25 case will be described with
reference to Fig. 5. First, a 8 Novenber 2006 20 selector 34 selects
"EN-ON (enabl e-on)" when the driving data DA serially transferred fromthe
serial/parallel converting circuit 32 is "H (high)" while selecting
"EN-OFF (enable off)" when the dr|V|n% data DAis "L (low)", 5 outputting
the result to an AND circuit 33. Al $02 “"phase signal" in which only one
phase anong the 64 phases decoded by the decoders 31 is active is
transmitted to the AND circuit 33. The AND circuit 33, taking the positive
| ogi ¢ of seflectpha3¢ selmals "ENEINONeoabEA-G@BP sitgimalthe ardvindN 10 (chip
select) signal”, turn on the relevant one of the driving transistors Ti to
T336 whendaltk 8h shesal ki giens farged” Ftonwhier etprielldparatiel is supplied to
one of the heaters Hl to H336 connected thereto. Then, ink |s ej ected from
the nozzICERYErtiBg|GiEFHE rAenier "Hddbaglt | vdnilia sedectinge il I?)hases is

transmtted t the _driving transistors Tl to T336“and t he, heaters H to
HB36. o | VERGEAPI SERE I cheogriyNagetytd e 1o mE d1busr |

5 outputtlng the result to an AND circuit 33. Also, a "phase
signal™ in which only one phase among the 64 phases decoded
by the decoders 31 is active is transmitted to the AND
circuit 33. The AND circuit 33, taking the positive logic
of the "phase signal”, "EN-ON or EN-OFF signal”, and "XEN

10 {chip select) signal", turn on the relevant one of the
driving transistors T1 to T336 when all of these signals are
"H", whereby electricity is supplied to one of the heaters
H1 to H336 connected thereto. Then, ink is ejected from the
nozzle 20.

15 In this manner, data driven in the respective phases is
transmitted to the driving transistors T1 to T336 and the
heaters H1 to H336, driving all the nozzles 20, whereby ink
droplets are ejected on a recording medium to form an image.
In Fig. 4, the reference sign VH ettached to a terminal of

20 the head chip 15 denoctes a power soﬁrce for driving the
heaters, and a reference sign GND denotes a ground terminal.

With the driving circuit 19 constructed as described
above, it suffices to input only two lines of signals,
namely, the phase reset eignal P-RST and the phase P-CK, to

"25 the phase counter 30 for generating phase signals for




droplets are ejected on a recording nediumto form an i gRg&mbet $bokl 9- 4,
the reference sign VH attached to a termnal of 20 the head chip 15 denotes
a power source for driving the heaters, and a reference sign G\D denotes a
ground termnal. Wth the driving circuit 19 constructed as descri bed
above, it suffices to input only two lines of signals, nanely, the phase
reset signal P-RST and the phase P-CK, to 25 the phase counter 30 for
generati ng phase signals for 8 Novenmber 2006 21 dividedly driving the

bl ocks of.ink ejecting nechanisnms. In this respect, conventionally, the
nunber of phase signal |ines needed is the sane as the nunber of nozzles
in one block, i.e., 64 phase signal Bines are needed, as described 5
earlier. Furthernore, it suffices to input only two lines of signals,
nanmely, driving data DA and the data transfer clock D-CK, to the

seri al / pagatt @drcenverdimg teielr BUbék32of Oink tejarshagr negnstatsisf.or 1di vi dedl y
driving the groups of ink ejecting nmechanisns divided into a plurality of
bl ocks. | pBhif tdspseciespectventdnuahl ypniehd yhurdee eifnpRasefsitatad | i nes.
needed is the same as the nunber of blocks of all the nozzles divided into
a pluralitljnes meddd is the segmgray thtmumbareofanezateseh A descri bed
earlier. Thus, the nunmber of signal _lines for dividedly drivin 15 bl ocks
of i-nk ejBEPFhg herharfismdars peduged: H%wt aé%%ﬁﬁ?@?drf?%rﬁeﬁ?r&g’@érdi ng to

the copvepllpnal ard,QetnBeeo" ¢

%nguEf&ces to input only two lines
of signals, namely, driving data DA and the dafa transfer
clock D-CK, to the serial/parallel converting circuit 32 for
transferring data for dividedly driving the groups of ink
ejecting mechanisms divided into a plurality of blocks. In

10 this respect, conventionally, the number of data lines
needed is the same as the number of blocks of all the
nozzles divided into a plurality of blocks, i.e., 6 or 7
data lines are needed, as described earlier.

Thus, the number of signal lines for dividedly driving

.15 blocks of ink ejecting mechanisms is reduced, for example,
from 70 according to the conventional art to 4 according to
the present invention.

Furthermore, in the head chip 15 shown in Fig. 4, the
decoders 3l1la to 31ln are provided on a one-to-one basis for

20 the respective nozzies of the plurality of ink ejecting
mechanisms, i.e., the heaters H1l to H336 and the driving
transistors Tl to T336, and phase signals output from the
phase counter 30 are decoded by the respective decoders 3la
to 3in. Thus,.the phase signals for divided driving,

- .25 transmitted to the decoders 31 from the phase counter 30,




the present invention. Furthernore, in the head chip 15gsb@mbet #0oki 9. 4,
the decoders 31a to 31n are provided on a one-to-one basis for 20 the
respective nozzles of the plurality of ink ejecting nechanisns, i.e., the
heaters H to H336 and the driving transistors Tl to T336, and phase
signals output fromthe phase counter 30 are decoded by the respective
decoders 3la to 31n. Thus, the phase signals for divided driving, 25
transnmtted to the decoders 31 fromthe phase counter 30, 8 Novenber 2006
22 are provided in accordance with the nunber of nozzles in one block
(i.e., 64), for exanple, the output hag 6 bits, so that six lines of phase
signals suffice. Thus, as opposed fofh& conventional art in which 64
signal lines are needed 5 for one block, the nunber of signal lines is
reduced to, for exanple, six in the enbodi nrent shown in Fig. 4. Thus, the
W ring | agesat provadhdain cdugprndainicacwhithaties, namisk ic @fpaotzlieesirgmnef t he
head chip is allowed. Fig. 6 is a schematic di agram show ng anot her 10
enbodi nenblefkt k&. gr i né4Y, Hewd ekémpdéeor dhagouttputhdasr éskats, iswent i on.
According to this epbodinent, in a line head, including, for exanple, 64
head chi p§haiafax| {4@esS ot Phasensaphel A wtfifhy dR0S f8F RRARSHIy driving

ink ejecting .nechanis tao the head chips,are provi.ded such tht each set
15 of & preqEhEr FPAERPBIUE: bl "Bf hesh THIT. [ EEmatn roded
5 for one block, the number of signal lines is reduced to, for
example, six in the embodiment shown in Fig. 4. Thus, the
wiring layout in a head chip is facilitated, and compact
design of the head chip is allowed.
Fig. 6 is a schematic diagram showing another
10  embodiment of the printer head 11 according to the present
invention. . According to this embodiment, in a line head
including, for example, 64 head chips, data lines for
transmitting driving data for dividedly driving ink ejecting
mechanisms to the head chips are provided such that each set
15 of a predetermined plural number of head chips is commonly
connected to one of the data lines, so that the data is
transferred in a multiplexed manner.

More specifically, as shown in Fig. 6, assuming that 64

head chips 15; to 15 in total are provided, and considering
20 two head chips as a set, one data line for driving data DA

is commonly connected to the first head chip 15; and the

second head chip 15;, cne data line is commonly connected to
the third head chip 153 and the fourth head chip 15,, and so
forth, and one data line is commonly connected to the 63rd

25  head chip 1543 and the 64th head chip 15g. Accordingly,




connected to one of the data lines, so that the data i sgNb¥caibef®ioged in a
mul ti pl exed nmanner. More specifically, as. shown in Fig. 6, assum ng that
64 head chips 151 to 1564 in total are provided, and considering 20 two
head chips as a set, one data line for driving data DA is commonly
connected to the first head chip 151 and the second head chip 152, one
data line is comonly connected to the third head chip 153 and the fourth
head chip 154, and so forth, and one data line is conmonly connected to
the 63rd 25 head chip 1563 and the 64th head chip 1564. Accordingly, 8
Novenber 2006 23 driving data DAis transmtted in a nultiplexed manner
to the sets of two head chips via 32%3ata lines in total. In this case,
ot her signal lines, nanely, three signal lines for the phase reset signa
P- RST, the phase clock P-CK, and 5 the data transfer clock D CK, are
connect ed drivpagakkek DB id heraneadtebdpsnlsd Imilx iHe4edThenmant tipl exed
transm ssion of data by the connection of data lines shown in Fig. 6 are
control | edhacecertd ng teo head mpipsaris SBAodatanlFegs in7hotal yD.Idhat is,
for exanple, 10 regarding a set of two head chips 15, a ChﬂP-lD "1" is
assi gned thisneakeadothed sEmN@ddlarneni pnamely, thyegssighel L3es he ot her
head chip 15, and which data i,s tQ be received is determ ned based on the

chip | Ds EP¥biHE. PREFPeekE S19%8do FrBpds bfe IRhaae SilgRkI RS e Pherated

ynterngll¥h£nd%@% transfer clock D-CK, are connected in parallel to

the head chips 15; to 15¢. ,
The multiplexed transmission of data by the connection
of data lines shown in Fig. 6 are controlled according to
timing charts shown in Figs. 7A to 7D. That is, for example,
10 regarding a set of two head chips 15, a chip ID "1" is
assigned to one head chip 15 and a chip ID "0" is assigned
to the other head chip 15, and which data is to be received
is determined based on the chip IDs (1 bit). For example,
two types of latch signals are generated internally in the
15 chips, and seven sets of data are received by each.
Referring to Fig. 7D, whether seven sets of data DO to D6
latched in the former half or seven sets of data DO to D6
latched in the latter half are to be valid is determined
based on the chip IDs. This allows multiplexed transmission
20 of driving data DA to two head chips 15 by a single data
line.
With the connection of data lines described above, for
example, when the printer head 11 includes €4 head chips 15
in total, as opposed to a case where 04 data lines are

25 needed, the number of data lines is reduced to, for example,




15-chi ps, and seven sets of data are received by each. Rebemepghoso Fi g.
7D, whet her seven sets of data DOto D6 latched in the former half or
seven sets of data DOto D6 |latched in the latter half are to be valid is
determ ned based on the chip IDs. This allows mnultiplexed transm ssion 20
of driving data DA to two head chips 15 by a single data |ine. Wth the
connection of data |ines described above, for exanple, when the printer
head 11 i ncludes 64 head chips 15 in total, as opposed to a case where 64
data lines are 25 needed, the nunber of data lines is reduced to, for
exanpl e, 8 Novenber 2006 24 one half, i.e., 32, according to the present
i nvention. The nunber of total contrdPf Signal lines including other signal
lines is also reduced to 35. Thus, wiring space for the printer head 11 is
reduced, and conpact design of the 5 printer head is allowed. Although one
data |ineons habhfipni ye Gomgchedotrdivacto sled pofesena heaadntheps Hhe n Fi g.
6, the present inventionis not limted thereto, and one data |ine may be
commonl y nuohaectEdtetmleaohntsel ofgnalebimes nmrdudéad ohigs digndln 10 t hat
case, the nunber of data |ines is_further reduced by the reciprocal. of an
i nteger, $iRASaks 13BQreduged) fotBrs Tdw, wWitdngr eRaedcioBithihe data

transfer clock D CK st .be increased.as appropriate.
] prgnter heaénil is reduceg, and comﬁg%t gesggn of the

5 printer head is allowed.

Although one data line is commonly connected to each -
set of two head chips 15 in Fig. 6, the present invention is
not limited thereto, and one data line may be commonly
connected to each set of three or more head chips 15. In

10 . that case, the number of data lines is further reduced by
the reciprocal of an integer, such as 1/3 or 1/4. 1In this
case, the frequency of_the data transfer clock D-CK must be
increased as appropriate.

Although the printer head 11 includes a plurality of

15 head chips 15 in the above description, the present
invention is not limited thereto, and it is possible fhat
the printer head 11 includes only one head chip 15. In that

case, Tthe another embodiment shown in Figs. 6 and 7A4 to 7D

is not applicable.
20 Although embodiments of the present invention have been

described above, the present invention is not limited to the

above~described embodiments, and wvarious modifications are
possible.
For example, although the above description has dealt

25 with examples where the present invention is applied to a




Al tthough the printer head 11 includes a plurality of 1&NoematheEtdoBS 15 in

t he above description, the present invention is not |limted thereto, and
it is possible that the printer head 11 includes only one head chip 15. In
that case, the another enbodi mrent shown in Figs. 6 and 7Ato 7D is not
applicable. 20 Al though enbodi nents of the present invention have been
descri bed above, the present invention is not limted to the
above-descri bed enbodi nents, and various nodifications are possible. For
exanpl e, although the above description has dealt 25 with exanples where
the present invention is applied to a 8 Novenber 2006 - 25 thermal liquid
ejecting head, liquid ejecting device,2%anmd |iquid ejecting nethod, without
limtation to the exanples, the present invention can be applied to any
energy generating el enent that generates energy for ejecting 5 droplets.
Fur t her mor@erakihobghid hejahdrne desd;i pigand haedaakt dewitd, exadpl es where
the present invention is applied to printers, obviously, the present

i nventi onldamibdeedpptimyg marhddrage thonti himapparat tsesheuchaasléacsi m | e
machi nes or 10 copying machines, and to inmage formnm ng nethods therefor.
"Fur t her noitde wirerent M“ﬁ?ft@tquﬁatnob?hépabb%ﬂg-%r@tﬁmﬁéérimage form ng

apparatuses or the like, the present invention can ) )
. generating element that generates energy for ejecting

5 droplets.

Furthermore, although the above description has dealt
with examples where the present iﬁvention is applied to
printers, obviously, the present invention can be'applied to
image forming apparatuses such as facsimile machines or

- 10 copying machines, and to image forming methods therefor.
Furthermore, without limitation to the above-mentioned image
forming apparatuses or the like, the present invention can
be aéplied to various liquid ejecting devices. For example,
the present invention can be applied to a device for

15 ' ejecting DNA-containing solution for detecting a biclogical
sample, or a printed-board manufacturing device for forming
a wiring pattern, characters, a resist pattern, or the like
on a printed board.

The present invention is not limited to the embodiments

20 described above with reference to the drawings, and it is
.apparent to those skilled in the art that various
modifications, alternatives, or equivalents can be conceived
without departing from the appended claims or the gist
thereof.

25




be -applied to various liquid ejecting devices. For exanpiNeyembehgoger esent

i nvention can be applied to a device for 15 ejecting DNA-containing
solution for detecting a biological sanple, or a printed-board

manuf acturi ng device for formng a wiring pattern, characters, a resist
pattern, or the like on a printed board.. The present invention is not
limted to the enbodi nents 20 descri bed above with reference to the
drawings, and it is .apparent to those skilled in the art that various
nodi fications, alternatives, or equivalents can be conceived wthout
departing fromthe appended clains or the gist thereof. 2-5 8 Novenber
2006 26 Industrial Applicability A 13%uid ejecting head, a liquid
ejecting device, and a |liquid ejecting nethod according to the present
invention allowa plurality of liquid ejecting mechanisnms of a head 5 chip
to be di viebhsitntielaApplutedbilitof bl ocks by groups of a predeterm ned
nunber of units and so that the bl ocks are dividedly driven concurrently.
The nunber of Bohiqwld sijgedhingl haed, f arlxeiciegienyingnienlcé orardi @ ded
driving of the head chip is reduced. Furthernore, wiring space for a
liquid 10 ]é]%f‘il ﬁg%@h%wgefrféuh@woréhagcbﬁpﬁa Riesegh anvantieuid

e ectln h |s allo
J g %ﬁ. urgfity of liquid ejecting mechanisms of a head

5  chip to be divided into a plurality of blocks by groups of a
predetermined number of units and so that the blocks are
dividedly driven concurrently. The number of control signal
lines for exercising control for-divided driving of the heéd
chip is reduced. Furthermore, wiring space for a liquid

10 ejecting head is reduced, and compact design of a liquid

ejecting head is allowed.




8 Novenber 2006 27 CLAIMS 1. Aliquid ejecting head gapmnmbet zigea head
chip, the head chip including a sem conductor substrate, a plurality of 5
| iquid ejecting nmechanisns sequentially arranged on the sem conductor
substrate and having nozzles for ejecting liquid, and a driving circuit
for dividing the plurality of Iliquid ejecting nmechanisns into a plurality
of bl ocks by groups of a predeterm ned nunber of units and for dividedly
10 driving the plurality of blocks concurrently with reference to a
predeterm ned driving timng signal, thereby causing liquid to be ejected
fromthe nozzles, wherein the driving,circuit of the head chip conprises a
phase generating circuit for generafiﬁz phase signals for 15 dividedly
driving the groups of liquid ejecting nechanisnms, and a serial/parallel
converting circuit for parallel converting and serially transferring data
for dividedly driving the groups ofLRIM@Ii d ej ecting nmechanisns. 2. A
liquid ejecting head conprising a plurality of head 20 chips, each of the
“plurality of head chips including a sem conductor substrate, a plurality
of liquid ejg&t'n . recghani,sns._ se uentialg%ﬁarran ed on the sem conduct or
h

subst rat e*an FZ5ie89f BFaQ SR P8qai BeddnehPr dhievbggdci rcuit
9 1 Lo PRI LYo ALPS. LIS TSR L
5 1liguid ejecting mechanisms sequentially arranged on the
semiconductor substrate and having nozzles for ejecting
~liquid, and a driving circuit for dividing the plurality of
liquid ejecting mechanisms into a plﬁrality of blocks by
groups of a predetermined number of units and for dividedly
10 driving the plurality of blocks concurrently with reference
to a predetermined'driving timing signal, thereby causing
liquid to be ejected from the noézles,
wherein the driving circuit of the head chip comprises
a phase generating circuit for generating phase signals for
15 dividedly driVing the groups of liquid ejecting mechanisms,
and a serial/parallel converting circuit for parallel
converting and serially transferring data for dividedlf
driving the groups of liquid ejecting mechanisms.
2. A liquid ejecting head comprising a plurality of head
20 chips, each of the plurality of head chips including a
semiconductor substrate, a plurality of liquid ejecting
mechanisms sequentially arranged on the semiconductor
substrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the plurality of liquid

25 ejecting mechanisms into a plurality of blocks by groups of




- ----- 8 Novenber 2006 288 Navdaibedsdoer m ned
nunber of units and for dividedly driving the plurality of blocks
concurrently with reference to a predetermned driving timng signal,
thereby causing liquid to be ejected fromthe nozzles, 5 wherein the
driving circuit of each of the head chips conprises a phase generating
circuit for generating and controlling phase signals for dividedly driving
the groups of liquid ejecting nmechani sns, and a serial/parall el

converting circuit for parallel converting and serially 10 transferring
data for dividedly driving the groupsﬁgf .liquid ejecting nechanisns, and
wherein data lines for transmttingt data for dividedly driving the
liquid ejecting nmechanisns to the head chips are provided such that each
set of a predeterm ned 15 plural nunber of head chips is commonly connected
to one of a phreddatamineksjurgert lodt unhesdatd o tdiamsetl yedriniray

mul tipl exed manner. 3. The liquid ejecting head according to Caim1l or 2,
wher ei n t kdeppdusageheral iHgaisr coincusoeptlsesith pledsseroecbam er for
generating phase signals with ingyt of two_ lines of signals that serve as
a phase r&E&despghifed fF iy iPWaddMidPoskIndt ARATERY GRPVLRY, i Yecoder s

for.decodE%gb%hgjegggigﬁghgqﬁk§nbggﬂgstron1the phase counter, and

5 wherein the driving circuit of each of the head chips
comprises a phase generating circuit for generating and
controlling phase signals for dividedly driving the groups
of liguid ejecting mechanisms, and a'serial/parallel
converting circuit for parallel converting and serially

10 transferring.data for dividedly driving the groups of liquid
ejecting mechanisms, and
wherein data 1ine$ for transmitting the data for
dividedly driving the liqgquid ejecting mechanisms to the head
chips are provided such that each set of a predetermined
15 plural number of head chips is commonly connected to one of
the data lines, so that the data is transmitted in a
miltiplexed manﬁer.
3. The liquid ejecting head according to Claim 1 or 2,
wherein the phase generating circuit comprises a phase
20 counter for generating phase signals with input of two lines
of signals that serve as a phase reset signal and a phase
clock for divided driving, and decoders for decoding the
phase signals input from the phase counter, and
wherein the serial/parallel converting circuit receives

25, input of two lines of signals that serve as driving data and




wherein the serial/parallel converting circuit receivesgN&2mbBighs Of two
lines of signhals that serve as driving data and 8 Novenber 2006 - 29 a
data transfer -clock for divided driving and carries out parallel
conversion and serial transfer of data. 4. The liquid ejecting head
according to Claim3, wherein the decoders are provided on a one-to-one
basis for the 5 respective nozzles of the plurality of liquid ejecting
mechani sms. 5. Aliquid ejecting device conprising a liquid ejecting head
that includes a head chip, the head chip including a sem conductor
substrate, a plurality of liquid ejecting 10 nechani snms sequentially
arranged on the sem conduct or substT &e”and havi ng nozzl es for ejecting
liquid, and a driving circuit for dividing the plurality of liquid

ej ecting mechanisnms into a plurality of blocks by groups of a

_pr edet er manddtautbans Ofr lidek dod fdovidedidiediiypgdandi ngribes hmatpl ural ity of
bl ocks concurrently with reference to a predetermned driving timng

si gnal , tperabyetativrydiicquiagnd serbelefvansibd odndehe-nozzl es, the |iquid
ejecting device allowng droplets to be ejected gnto a_recordi ng nedi um
fromthe AozzFBe bFayid eisFiinguitgad) REePHE M dRahilei®, SwhEh¥T$i™ he drivi ng
- g'e[]g‘;;ﬁi ﬁ%htsﬂgggg %‘;gzge TR 285 on % PRESG TR BLEDY FLClfid TOF

5 respective nozzles of the plurality of liquid ejecting
mechanisms.
5. A liquid ejecting device comprising a liquid ejecting.
head that includes a head chip, the head chip including a
semiconductor substrate, a plurality of liquid ejecting
10 mechanisms sequentially arranged on the semiconductor
substrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the plurality of liquid
ejecting mechanisms into a plurality of blocks by groups of
a predetermined number of units and for dividedly driving
15 the plurality of blocks concurrently with reference to a
predetermined driving timing signal, thereby causing liquid
to be ejected from the nczzles,
the liquid ejecting device allowing droplets to be
ejected onto a recording medium from the nozzles of the
20 ligquid ejecting mechanisms,
wherein the driving circuit of the head chip comprises
a phase generating circuit for generating phase signals for
dividedly driving the groups of ligquid ejecting mechanisms,
and a serial/parallel converting circuit for parallel

25 converting and serially transferring data for dividedly




dividedly driving the groups of |iquid ejecting nechani 8 eyemtanghoa
serial/parallel converting circuit for parallel 25 converting and serially
transferring data for dividedly 8 Novenber 2006 - 30 driving the groups
of liquid ejecting nechanisns. 6. Aliquid ejecting device conprising a
liquid ejecting head that includes a plurality of head chips, each of the
plurality of head chips including a sem conductor substrate, 5 a plurality
of liquid ejecting nechanisns sequentially arranged on the sem conductor
substrate and having nozzles for ejecting liquid, and a driving circuit
for dividing the plurality of liquid ﬁjecting mechanisms into a plurality
of bl ocks by groups of a predeternfné nunber of units and for 10
dividedly driving the plurality of blocks concurrently with reference to a
predeterm ned driving timng signal, thereby causing liquid to be ejected
fromthe deizieg,thdéeytoups cfejldquidgefievi ey atddwinigmdr opl ets to be
ejected onto a recording nediumfromthe nozzles of the 15 liquid ejecting
mechani smé, whekEdwid s afrtiivion geviee uf empyfisigih sofl ighéd hedrcEitips

conprises a phase generating circuit for_generating and controlling phase
si gnal s f BPadi WhafedtnF tdsa MgPlHEagt bYRE had idPd: epel i g W&chani sns,
~and a serial/parallel 20 converting,ci.rcuit for, parallel canverting and
Serial [y PLPERLHEY (Phd™RRs €765 APVIaSHTY HriTHGPRE 6F ot Gt qui d

5 a plurality of liquid ejecting mechanisms sequentially
arranged on the semiconductor substrate and having nozzles
for ejecting liquid, and a driving circuit for dividing the
piurality of liquid ejecting mechanisms into a plurality of
blocks by groups of a predetermined number of units and for

10 dividedly driving the plurality of blocks concurrently with
reference to a predetermined driving timing signal, thereby
causing liquid to be ejected from the nozzles,

the liquid ejecting device allowing droplets to be
ejected onto a recording medium from the nozzles of the

15 liquid ejecting mechanisms,

wherein the driving circuit of each of the head chips
comprises a phaée generating circuit for generating and
controlling phase signals for dividedly driving the groups
of liquid ejecting mechanisms, and.a serial/parallel

20 converting circuit for parallel converting and serially
transferring data for dividedly driving the groups of liquid
ejecting mechanisms, and

wherein data lines for transmitting the data for
dividedly driving the liquid ejecting mechanisms to the head

25 chips are provided such that each set of a predetermined




ej ecting mechani sns, and wherein data |ines for transm siNognhBeheogdat a f or
dividedly driving the liquid ejecting nechanisns to the head 25 chips are
provi ded such that each set of a predeterm ned 8 Novenber 2006 31 plural
nunber of head chips is commonly connected to one of the data |ines, so
that the data is transmtted in a nultiplexed manner. 7. The liquid

ej ecting device according to Claim5 or 6, 5 wherein the phase generating
circuit conprises a phase counter for generating phase signals w th input
of two lines of signals that serve as a phase reset signal and a phase

cl ock for divided driving, and deco@p&ﬂ for decoding the phase signals

i nput fromthe phase counter, and 10 erein the serial/parallel converting
circuit receives input of two lines of signals that serve as driving data
and a data transfer clock for divided driving and carries out parallel
conver si oplamdlseunédr tefnslar chfipgatia. cBrmdhley |dogniedtefetdi age def/i ce
according to Caim?7, wherein 15 the decoders are provided on a one-to-one
basi s for thgedatashresyEndPalteshsf dohe b3 Urranismyteed] fgudd ej ecting
mechani snms. .9, Aliquid ejecting nethod for ejecting liquid froma

pl ural ity ™8t P EPYEFSC B9 g mechani sms sequential |y 20 arranged on a

‘-SenrcondugﬁorTﬁgbfi&ggéhejecting device according to Claim 5 or 6,

5 wherein the phase generating circuit comprises‘a phase
counter for generating phase signals with input of two lines
of signals that sexrve as a phase reset signal and a phase
clock for divided driving, and decoders for decoding the
phase signals input from the phase counter, and

10 wherein the serial/parallel converting circuit receives
input of two lines of signals that serve as driving data and
a data transfer clock for divided driving and carries out
parallel conversion and serial transfer of data.
8. The liquid ejecting device according to Claim 7, wherein

15 the decoders are provided on a one-to-one basis for the
respective nozzles of the plurality of liquid ejecting
mechanisms.
9. A liquid ejecting method for ejecting liquid from a
plurality of liquid ejecting mechanisms sequentially

20 arranged on a semiconductor substrate,

wherein the plurality of liquid ejecting mechanisms is

divided into a plurality of blocks by groups of a

predetermined number of units, phase signals for dividedly
driving the groups of liquid ejecting mechanisms are

25 generated, data for dividedly driving the groups of liquid




wherein the plurality of liquid ejecting mechanisns is 8Hbwinbedzooat 0 a-
plurality of blocks by groups of a predeterm ned nunber of units, phase
signals for dividedly driving the groups of |liquid ejecting nmechanisns are
25 generated, data for dividedly driving the groups of liquid 8 Novenber
2006 32 ejecting nechanisns is parallel converted and serially
transferred to the liquid ejecting nechanisns, and the groups of liquid
ej ecting mechani snms are dividedly driven concurrently by the phase signals
and the serially 5 transferred data for dividedly driving the groups of '
liquid ejecting nmechanisns, therebx_&&uging liquid to be ejected fromthe
liquid ejecting nmechanisns. 10. A liqui"d ejecting nethod for ejecting
liquid froma |Iliquid ejecting head including a plurality of head chips, 10
each of the plurality of head chips including a plurality of Iliquid
ej ecti ng regeicdnng mechapising dld yaualdededonveted emd archiefldy substrate,
wherein the plurality of liquid ejecting nmechanisns is divided into a
pIuraIityt@ﬁnﬁﬁ@ékgdeOQFQﬁﬁi%QHl efschiagareehAridthsnudper tbé units, phase

signals for dividedly driving.he groups of liquid.ejecting nechanisns are
gener at ed 9*¢4P5 ?griﬁ‘?%c&ﬂe}&dﬂg\/' ﬁhf"ﬁésrﬁ? s B idrddy dAfE ¥t i ng
nechanisngx%% gara{iﬁgﬁg qﬁgrgpd and seiialkyth%ransteﬁﬁgd to the liquid

ej ecti ng nechgnfgﬁs, phase sighdls an seria
5 transferred data for dividedly driving the groups of liquid
ejecting mechanisms, thereby causing liquid to be ejected
from the liquid ejecting mechanisms.
10. A liquid ejecting method for ejecting liquid from a
ligquid ejecting head including a plvurality of head chips,
~ 10 each of the plurality of head chips including a plurality of
| liquid ejecting mechanisms sequentially arranged on a
semiconductor substrate,
wherein the plurality of liquid ejecting mechanisms is
divided into a plurality of blocks by groups of a
15 predetermined number of units, phase signals for dividedly
driving the groups of liquid ejecting mechanisms are
generated, daté for dividedly driving the groups of liquid
ejecting mechanisms is parallel converted and‘serially
transferred to the liquid ejecting mechanisms, and the
20 groups of liguid ejecting mechanisms are dividedly driven
~concurrently by the phase signals and the serially
transferred data for dividedly driving the groups of liquid
.ejecting mechanisms, thereby causing liquid to be ejected

from the liquid ejecting mechanisms, and

- 25 wherein the data for dividedly driving the liquid




20 groups of liquid ejecting nmechanisns are dividedly dsNw@mbeczoeurrently
by the phase signals and the serially transferred data for dividedly
driving the groups of liquid ejecting nmechanisns, thereby causing |iquid
to be ejected fromthe liquid ejecting nmechani sns, and 25 wherein the data
for dividedly driving the liquid 8 Novenber 2006 - 33 ejecting nechanisns
is transmtted in a nmultiplexed manner for each set of a predeterm ned
plural nunber- of head chi ps. '

- 33 -

ejecting mechanisms is transmitted in a multiplexed manner

for each set of a predetermined plural number of head chips.




