DESCRI PTI ON LI QUI D EJECTI NG HEAD, LI QU D EJECTI NG DEVI CE, AND LI QUI D
EJECTI NG METHOD 5 Technical Field The present invention relates to liquid
ej ecting heads, liquid ejecting devices, and liquid ejecting nethods for
ejecting liquid onto a recording nmedium from nozzles. Mre 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 nunber of
control signal lines for each block in exercising control for dividing a
plurality of liquid ejecting nechanisns of a head 15 chip into a plurality
of bl ocks by groups of a predeterm’ne"dl nunber of units and for dividedly
driving the blocks concurrently. Background Art 20 In a conventi onal
liquid ejecting device, such as an ink-jet printer, while relatively
novi ng a sheet that serves as a rEBESRIBIGONedi um and ink ejecting

mechani sns that serve as liquid ejecting nechanisns in a predeterm ned
direction, ink, whichis aliquid, is ejected selectively fromnozzles 25
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EJECTING METHOD

Technical Field
The present invention relates to liquid ejecting heads,
liquid ejecting devices, and liquid ejecting methods for
ejecting liquid onto a recording medium from nozzles. More
10 specifically, the present invention relates to a liguid
ejecting head, a liquid ejecting device, and a liquid
ejecting method that serves to reduce the number of control
signal lines for each bleck 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



direction of the novenent. Accordingly, ink droplets are ejected onto the
.Sheet to forma desired i nage, whereby characters or the |like are printed.
5 Aprinter head of the printer includes a head chip. The head chip

i ncl udes a sem conductor substrate, a plurality of ink ejecting nmechani sns
sequentially arranged on the sem conductor substrate and having nozzl es
for ejecting ink, and a driving circuit for dividing the 10 plurality of

i nk 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 predetermned driving timng signal,
thereby 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 re&Prr%%.tg gﬁ?p ££i§%£ q%iéggg% éﬁgfg%ﬁagﬁdwgrtpg E§Qene, all the

nozzl es ofjﬁfheéa are _%n a plurality of blocks by groups of
a predet epnined pugbery O dindesit . and-theaPhocks iaieqdbyided! 420 driven

concurrently, thereby causing 1nk to be ejec ed from the nozzlies. In this
case, the squhelg ehedr tNe Nnghatad adl EBes aneesteckd Srdeker whaeebpy di vi di ng
the total nunmber of nozzles by the predeterm ned nunber of nozzles for
each grouphandtetrbeonunberlidfe sirgnakihte@ds needed for phase signals is the
25 sane as the predeterm ned nunber of nozzles in each block. - 3
5 A printer head of the printer includes a head chip.
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. According 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.



Such matrix driving is described, for exanple, in the specification of
.United States Patent No. 5, 604,519. Furthernore, the specification of
United States Patent No. 5,006,864 describes a schenme in which phase
signals to 5 be transmtted to a predeterm ned nunber of nozzles in each
bl ock are serial-to-parallel converted before the phase signals are
transferred. However, regardi ng 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-age- 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 lines for phase signals is
15 64, the,total . nugber.of cantrol. si. | Lipes, o di Yhdede driving is 70
for one hg%HQE%PEFH§h§§%9%%%:%% é?igggaéontro éﬁ%ﬁ%l Iineg in an

i ndi vi dual; head iehikPoh Sof aflifheS @ takBt PULEMDNOr N@0Dd], BYoL NSi de the head
chip is difficult and the size of the chip is large. 20 In the case of a
printer head i pGkuléfgose plocakibbyidicatibad whivpd tefiobtekasaterst print er
head of a line head printer, for exanple, assum ng that the printer head
i ncl udes 6% hegdochBps, déherihather sochedei ¥nnghbeh PHasgesigsale ko064 = 384,
and the nunber of signal lines for phase 25 signals is 64, so thaﬁ t he
total Suntes Qﬁaqggﬁﬁggﬂ g@gﬁwgredetermlned numbér of nozzles 1n eac

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



- 4 lines for divided driving is 448. Thus, the nunmber of control signal
.lines for the entire printer head including a plurality of head chips

i ncreases, causing increase in wring space in the printer head and
increase in the size of 5 the printer head. 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

| ines needed for phase signals is the sanme as the predeterm ned 10 nunber
of nozzles in each group. Wen the predeterm ned nunmber of nozzles for
dividing into a plurality of blocks 4+s4 4 ncreased, the nunber of control
signal lines in an individual head chip increases. Thus, w ring or bonding
in the head chip is difficult, and the size of the chip 15 increases. In

view of thg Sityatl N, AESeTdNed 8houeqsh! Idndl) A gGhinal Lhe present

i nvention Jﬁf&ea e probl'ems  descri be bove and to provide a
liquid ej egtingiheadna? 1 4dauisb eicget bAgi Ao Ooteandeaal iasidusiged i ng

met hod that 20 serves to reduce the nunber of control signal |ines for each
bl ock in exeiGilsikpgoeonddd|cHigrs dintirdbngsa hurialg tipcetaski foi d ej ecting
mechani snms of a head chip into a plurality of blocks by groups of a
pr edet er mwied ngusbereof n uttid pramterf beadi aﬂl@emque(ﬁﬁwiingthﬁeS&%cQ(fs
concurrently.

5 the printer head.

According to the second conventional example in which
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

10 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 difficult, and the size of the chip

15 increases.

In view of the situation described above, it is an
object of the present invention to deal with the problems
described above and to provide a liquid ejecting head, a
liguid ejecting device, and a liquid ejecting method that

20 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 ofla predetermined number of units and

for dividedly driving the blocks concurrently.

25



25 - 5 Disclosure of Invention In order to achi eve the above object, a
.liquid ejecting head according to the present invention includes a head
chip, the head chip including a sem conductor substrate, a 5 plurality of
liquid ejecting nechani snms 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 bl ocks by groups of a predeterm ned nunber of units and for 10
dividedly driving the plurality of blocks concurrently with reference to a
predeterm ned driving timng signal,-tfhereby causing liquid to be ejected
fromthe nozzles, wherein the driving circuit of the head chip includes a
ghase gegeraaing circuit for generating phase signals for dividedly
riving t roups.of liquid ejecting nechanisns, and a serial/parallel
convertingnﬁf 8%P €t 5F %ﬁﬁ%i %Q%'converting and serially transferriﬁg dat a

for dividedly driyjifg the agrayescpl Lo drsieee! | AO1IBENAN B4 nbCCOr di ng

to the arrangenent descri bed above, the phasé 20 generating circuit
provi ded iHzddecdbir-ding € HE torefseblie inheati ehiipgenesatesephaseirsi gnal s
for dividedly driving the groups of liquid ejecting nechanisns, and the
seri al / parald @éleaconugpt img wlirguiat spalabhéhcoonsaissrand, a
5 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
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, wherein the
driving circuit of the head chip includes a phase generating
circuit for generating phase signals for dividedly driving
15 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
20 generating circuit provided in the driving circuit of the
head chip generates phase 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

25 of liquid ejecting mechanisms. Accordingly, in the liquid



serially transfers the data for dividedly driving the groups 25 of liquid
.ej ecting nechani snms. Accordingly, in the liquid ejecting head including 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 driven 5 concurrently. A
liquid ejecting head according to another invention includes a plurality
of head chips, each of the plurality of head chips including a

sem conductor substrate, a plurality of liquid ejecting nmechanisns
sequentially arranged on the 10 sem comduct or substrate and having nozzl es
for ejecting liquid, and a driving circuit for dividing the plurality of
l'iquid ejecting mechanisns into a plurality of blocks by groups of a
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A liguid ejecting head according to another invention
includes a plurality of head chips, each of the plurality of
head chips including a semiconductor substrate, a plurality
of liguid ejecting mechanisms sequentially arranged on the

10 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

15 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

20 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

25 chips are provided such that each set of a predetermined



dividedly driving the liquid ejecting nmechanisns to the head 25 chips are
.provi ded such that each set of a predetermned - 7 plural number of head
chips is commonly connected to one of the data lines, so that the data is
transmitted in a multiplexed manner. According to the arrangenent

descri bed above,
circuit of each
dividedly driving the groups of liquid ejecting nmechanisns, and the
serial /parall el
transfers the data for dividedly driving the 10 groups of liquid ejecting
nmechani sms. Data lines for transmitting the data for dividedly driving the
liquid ejecting nmechanisnms to the head chips are provided such that each

d i ned I . of i i
2 9ShHIES 21 Yela DATOE 0 DERE S brch bopyoply gonnect

set of a
to one of
mul tipl ex
plurality
head chip

c

the phase 5 generating circuit provided in the driving
of the head chi ps generates and controls phase signals for

onverting circuit parallel converts and serially

'nes, 'soO a’ls transmtted 1n a

et%fe”ﬁg@grii cordinglay, cnkNghpe 14 quiggiie¢khngnhead including the
(0] ea C

ips, the plurality of liquid ejecting nechani smof the

S tdpvbded hadea plurality of blocks by groups of a

predeterm ned nunber of units and the plurality of blocks 20 is dividedly

driven co
transmtt
an inteége

10

15

20

25

ncur r epkdydideurdchehroe ey athenanimisers crobedaghov e neghef ghase

ing data to the plurality of head chips becones the reciprocal of

rgenerating circuit provided in the driving circuit of each
of the head chips generates and controls phase 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. 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. Accordingly,
in the liquid ejecting head including the plurality of head
chips, the plurality of ligquid 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. 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 inventions, the phase generating
circuit includes a phase counter for generating phase

signals with input of two lines of signals that serve as a



In'the above two inventions, the phase generating circuit includes a phase
.counter for generating phase 25 signals with input of two |ines of signals

that serve as a - 8 phase reset signa

driving,
count er,

and decoders for decoding the phase signals input fromthe

and a phase clock for divided

phase

and wherein the serial/parallel converting circuit receives input

of two lines of signals that serve as 5 driving data and a data transfer
clock for divided driving and carries out parallel conversion and serial
transfer of data. Accordingly, the nunmber of control signal lines is
reduced in exercising control for divigling a plurality of Iliquid ejecting

mechani sm of a head chip into a plurality of 10 bl ocks by groups of a
pr edet er mi ned nunber of units and for

bl ocks concurrentl
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and carries out parallel conversion and serial transfer of
data. Accordingly, the number of control signal lines is
reduced in exercising control for dividing a 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 cencurrently.

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.

A liquid ejecting device according to the present
invention includes a ligquid ejecting head that includes a
head chip, the head chip 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 ligquid ejecting mechanisms into a plurality of



a plurality of liquid ejecting nmechani snms sequentially arranged on the
.sem conductor substrate and having nozzles for ejecting liquid, and a
driving circuit for dividing the 25 plurality of liquid ejecting nechanisns
into a plurality of blocks by groups of a predeterm 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, the liquid 5 ejecting device allowi ng droplets to
be ejected onto a recording nediumfromthe nozzles of the liquid ejecting
mechani snms, wherein the driving circuid -of the head chip includes a phase
generating circuit for generating phase signals for dividedly driving the
groups of liquid ejecting 10 nmechani snms, and a serial/parallel converting

circuit for arallel convertj i ak | f-er.ri r
di vi dedl y%&PF\%anytﬂre"“ %u"gf; ao;&ﬁggg?gﬂe?%%tr?”ﬁ%ge%ne?ﬁa%gﬂg.Qﬁ%?%%lgi ng to

the arran sgribed ahve t-he: phase nbosner aldnRarebhely twiovi ded in
t he drivi%%qgg%ggﬁt o% %ﬂ% 15%%gad éh?p generates phase signals for

di vi dedl y 1dfFevicRget b grotnset@froingdi dr £y Bed | tignitec bdghsls, thedelhe
serial/parallel converting circuit parallel converts and serially
transf er s dsheidat aifoiddivigedjpcdedvingn ttiee groougss, othé i HiAw®j ecti ng
mechani sms. Accordingly, in the liquid 20 ejecting device including the
| i qui d5ej edeicrgnaedavifataliqmingdesophetheld Rhipeatre pPtiPafity of 1iquid
e ecting recording medium from the nozzles of the liquid ejecting
mechanisms, wherein the driving circuit of the head chip
includes a phase generating circuit for generating phase
signals for dividedly driving the groups of liquid ejecting
10 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
15 head chip generates phase 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. Accordingly, in the liquid
20 ejecting device including the liguid 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.

25 A liquid ejecting device according to another invention



mechani sm of 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 driven concurrently. 25 A liquid ejecting device according to
anot her invention - 10 includes a |iquid ejecting head that includes a
plurality of head chips, each of the plurality of- head chips including a
sem conductor substrate, a plurality of liquid ejecting mechanisns
sequential Iy arranged on the sem conductor 5 substrate and having nozzles
for ejecting liquid, and a driving circuit for dividing the plurality of
liquid ejecting mechanisms into a plypakity of blocks by groups of a
predeterm ned nunber of units and for dividedly driving the plurality of
bl ocks concurrently with reference to a 10 predeterm ned driving timng
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circuit of "edc fhe _ I ncl udes. a phase 15 generating circuit
for generatiig andce0nt s@digephasplusiing) Soff Wicgivi dgedbyimy i ving the
groups of liquid ejecting nechanisnms, and a serial/parallel converting
circuit felechpahahkebegoaverdlilyy aandngedi ah | yhe rsemdfcondingodat a f or
dividedly driving the groups of |liquid ejecting nmechanisns, 20 and wherein
dat a | bnesucstratansnithivigia mozdadea fer ejecting liquid, and a

driving circuit for dividing the plurality of liguid
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

10 predetermined driving timing signal, thereby causing ligquid
to be ejected from the nozzles, the liquid ejecting device
allowing droplets to be ejected onto a recording medium from
the nozzles of the liquid ejecting mechanisms, wherein the
driving circuit of each of the head chips includes a phase

15 generating circuit for generating and controlling phase
signals for dividedly driving the groups of ligquid ejecting
mechanisms, and a serial/parallel converting circuit for
parallel converting and serially transferring data for
dividedly driving the groups of liquid ejecting mechanisms,

20 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

25 multiplexed manner.



dividedly driving the liquid ejecting nmechanisns to the head chips are
.provided such that each set of a predetermned plural nunber of head chips
is conmmonly connected to one of the data lines, so that the data is
transmitted in a 25 nultiplexed manner. - 11 According to the arrangenent
descri bed above, the phase generating circuit provided in the driving
circuit of each of the head chips generates and controls phase signals for
di videdly driving the groups of liquid ejecting nmechanisns, 5 and the
serial/parallel converting circuit parallel converts and serially
transfers the data for dividedly driving-the groups of liquid ejecting
nmechani sms. Data lines for transmitting the data for dividedly driving the
liquid ejecting nmechanisms to the head chips are provided such that 10

each set of a predet. i I i i I
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connected to oné o ta’|l i nes, at t ata is tranSmtted in a

mul tipl exed mBapch ALLALA BALYs dehnihhend Iuivl g eskbag: dewi et nel udi ng
the liquid e ectin ead'that i ncludes the plurality of head chips, the 15
plurality «3f thiequibdd efeGid n@nkeahasi snuofoithereatachi pigsalslifbmded into a
plurality of blocks by groups of a predeterm ned nunber of units and the
plurality dfribdedtksdrsvind wihsedipugsi vEnl toriclirajecting Rachaeismwte, the
nunber of data lines for transmtting data to the plurality of head
5 and the serial/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 liquid
ejecting mechanisms to the head chips are provided such that
10 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. Accordingly,
in the liquid ejecting device including the liquid ejecting
head that includes the plurality of head chips, the
15 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 concurrently. Furthermore, the number of
data lines for transmitting data to the plurality of head
20 chips becomes the reciprocal of an integer.
In the above two inventions, the phase generating
circuit 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,

25 and decoders for decoding the phase signals input from the



20 chi ps becones the reciprocal of an integer. In the above two inventions,
.the phase generating circuit 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, 25 and decoders for decoding
t he phase signals input fromthe - 12 phase counter, and wherein the
serial/parallel converting circuit receives input of two |ines of signals
that serve as driving data and a data transfer clock for divided driving
and carries out parallel conversion and serial transfer of 5 data.

Accordi ngly, the nunber of control sigpal lines is reduced in exercising
control for dividing a plurality of |Iiquid ejecting nechanismof a head
chip into a plurality of blocks by groups of a predeterm ned nunber of

it df di videdly drivyi .th I | it f : tly. 10
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15 connected to the decoders is reduced to the nunber of output signals
fromthe phaseaseetiakesut Brd:efl1Basepnptroionfandecdial ngsnffegr dfis a
per spective view show ng an enbodi nrent of a )

5 data. Accordingly, the number of control signal lines 1is
reduced in exercising control for dividing a 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.

i0 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

15 connected to the decoders is reduced to the number of output

signals from the phase counter.

Brief Description of the Drawings
Fig. 1 is a perspective view showing an embodiment of a
20 printer according to the present invention.

Fig. 2 is an exploded perspective view showing an
embodiment of a printer head according to the present
invention.

Fig. 3 is a sectional view showing a head chip

25 assembled into the printer head, together with peripheral



20 printer according to-the present invention. Fig. 2 is an exploded

. perspective view showi ng an enbodi ment of a printer head according to the
present invention. Fig. 3 is a sectional view showi ng a head chip 25
assenbled into the printer head, together with peripheral - 13 parts

Fig. 4 is a block diagramshowing a driving circuit of the printer head
shown in Figs. 2 and 3. Fig. 5 is a block diagramfor explaining driving 5
signals transmitted to ink ejecting nechanisns of the printer head
(driving transistors and heaters), and operation thereof. Fig. 6 is a
schemati c di agram showi ng anot her enbgdinent of a printer head according
to the present 10 invention. Figs. 7Ato 7D are timng charts for
explaining nultiplexed transm ssion of data in the printer head according
to the anot her enbodi nent shown in Fig. 6. 15 Best Mdde for Carrying Qut
the | nvenPB&h>The present invention will now be described in nore detai

wth referenceﬁio Qp%Saécngggy&gg%gﬁgg%gﬁ%ggiQ gg@wggdnggﬁ%uq%ngibed

bel ow, Iiquid ef%btlng evi ces in the context of ink-jet
printers a$.eXaMRLES 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 iis, for

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



20 Thus, in the enbodi nents described below, liquid ejected by the liquid

.ejecting devices is ink. Fig. | is a perspective view show ng an enbodi nent
of a printer, which is an exanple of a liquid ejecting device according
to the present invention. The printer | is, for 25 exanple, an ink-jet

| i ne-head printer that ejects ink as a - 14 liquid fromnozzles to form an

i mge on a recording medium The printer 1 is contained in a generally
rectangul ar- parallel epiped 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 sl ot
provided on a front surface of the case 2. \Wen the sheet tray 4 is
nmounted 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

is fed fram.t;h - i i
3,15 fed tuomthe, sheel 1Ay & t@.d Lealask face side ynthReddafotati on of

Ing ro ndi cated by an arrow A the side to
whi ch Fheﬁ@egki?zm@ feds @daMelseinl 8 §&heballs; HRViadgdiagnd the
direction of feeding the sheet 3 is switched to the direction of the front
surface byarhelelopapedncade tthe mavehnsepriiter 16, aashendi 8atad Uy an arrow
B. 15 After the feeding direction is swtched as described above, the
sheet 3 i Sedr apspontethd\a shepdr trel| érconizuirdsg tthet phoer s& Abwve t he
sheet tray 4, and is ejected froma sheet ejecting slot Erovided on the
front §id§Fa§SSﬂﬁHiE%?%kﬁed on a front surface of the case 2.

When the sheet tray 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 arrow D. The head cartridge 10 includes line heads for
yellow, 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 helder



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 arrow D. The
head cartridge 10 includes line heads for yellow magenta, cyan, and
black. A printer head 11, which is a liquid ejecting head according to the
present invention, 25 is provided on a | ower-surface side of a box-shaped
hol der - 15 12, and ink cartridges Y, M C, and K for yellow, nagenta,
cyan, and black are sequentially arranged in the holder 12. Thus, the
printer 1 is allowed to print an image or the like by ejecting ink
droplets of these colors onto the shees 3 by 5 the corresponding line
heads. As shown in Fig. 2, in the printer head 11, an orifice plate 13 is
provi ded, which is manufactured by form ng nozzles and other parts on a

sheet mat e ial composed . of. s far ampl en A K RoYhased HLaddta, The orifice
plate 13 i ’h%?% %ﬁ%tﬁ?ﬁf} Pgng ?hg%’i§ ngfﬁshgan.pigdry'fi§§§ lfqhaving a

predeternined shape,: £QMResedeglichhta SRR GAIRA- Basee nesider 1s di sposed
on the orlplce ate 13, and Fﬁeﬁ a %Iuralitiggf headechips 15 is P

sequent i alrhysar tpagedintHie 1headathbypsd 15 arenar pangeadge o e |liikes
extending in a direction 15 traversing the sheet 3 shown in Fig. 1
al | owi ng pyi Beaging ineldrowl¥tsmgeriesdcamr? @Ptanﬁh%l%ltq@q(.% Prus, for
exanplg, t%e|ngrgggﬁaégggl{?ngghggdggad chips 15 in total is provided.
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 carbon-based resin. The orifice plate 13 is held
10 by a frame that is not shown. 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 ¥, 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 Y, 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 is 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



Then, a netallic plate 16 having concavities and convexities on a surface
.associated with the head chips 15 20 and having ink channel's wth the ink
cartridges Y, 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 is
sectional view showing a head chip 15 assenbled into the printer head 11
as descri bed above, 25 together with peripheral parts. The head chip 15 is
formed - 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- agranged, 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 circul ar sections are |ocated

above the _respective heaters 18, d i th
like for tHePR&SEEPE"I8™ THuS ﬁgggﬁ%%g%rg¥?%i%gk%¢52?ggﬁgﬁwgigiég[iver

In regi Or‘ﬁkv?}iogg BRCBGALELS dfiouie rbBAholfky df Ol abs calibene] ected by a

thermal i anismfromthe nozzles 20 provided in the orifice
plate 13. Jdunstchacbead, chiprehh: desgpibrdatboyeink heecheatieestiBiaye. 15

di sposed in the proximty of a side edge of the silicon substrate 17. The
dry fil m faemges, cant- shaped ntalkliscsithl® 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 like 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 orifice 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 Y, 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 one 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



that the ink chanbers 21 are exposed along the side edge where the heaters
.18 are disposed. The netallic plate 16 and the dry film 14 formink
channels 22 so as to allow ink 20 of the ink cartridges Y, M C, and K
(refer to Fig. 1) to flowfromthe side where the ink chanbers 21 are
exposed. Thus, ink is allowed to flow from'one side with respect to the
I engt hwi se 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 - 17 18 are disposed, pads 23 are provided and a flexible wring
board 24 is connected to the pads 23 ip allow driving of the head chips
15. Thus, in the printer head 11, ink ejecting nechanisnms that allow

em ssion of ink droplets are forned by 5 the heaters 18, the ink chanbers

21, and the no 20, d, t h ., i i . i
U8 AR A0, et D8 IYS SR AL ONSL B M Logeric g e 11K

ej ecting ntTal Ty "arranged, whereby e head chip 15 is

formed. Fpg.r4 53 & RloclkcALaoamiahaiag Aheqdsi YoRdoivicly b eld of the

printer heaar_l shown 1n Figs. and 3. riving circuit 19 divides a
pluralityp@bgi Bﬁﬁeﬁ.l N@huBEChaNnt B&EpseaUantieall y1ar reogefe@nirighe silicon

substrate 17 an aving the nozzles 20 for ejecting ink into a plurality
of bl ocksmbyhghosips fata apredetes 53 hed ofunindr dobpliat$s ssranbried by
plurality of blocks are dividedly driven concurrently
5 the heaters 18, the ink chambers 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 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 seguentially 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 H1 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 BLl and a seventh block BL7 each include 8 units, and



with reference to a predeternmned driving timng signal, thereby causing
.ink to be ejected fromthe nozzles 20. Referring to Fig. 4, assum ng that
one head chip 15 includes 336 nozzles 20, the heaters 18 include 336
heaters 20 Hl to H336, and 336 driving transistors (e.g., field-effect
transistors) Ti to T336 for driving the heaters are provided. |In order to
dividedly drive these parts, the parts are divided into a plurality of

bl ocks by groups of 64 units. In this case, since 336 is not divisible by
64, a first 25 block BLI and a seventh bl ock BL7 each include 8 units, and
-_18 a second bl ock BL2 to a sixth-bleck 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

convertin 5 circuit 3 Th h i i i
signal s f S&F?Pﬁeﬁ#‘?‘:]ﬁrz%jﬁ rtl-'g) h%ﬁgtge%%%{ itk GEEAULhcOGAET 8] o5 phase

> 9 ud A g roups I'nk ejecting nechanisns, and
i ncl udes. .a_p . t : o] Fh se t 30
generateslﬁﬁggé g?ghgfég'ﬁﬁ%%%r%g 1de6 Q?Efbéﬁ%_iﬁ gokhase counter

W t nput 10 of two lines of signals, nanely, a

phase reset sigpalgRA~ReE cavdudt phasehddroah RigK, 4f dicHiddsdediphadei vi ng t he
seven bl ocks of the heaters H to H336 and the driving transistors T1 to

T336. The gehasateaygntetcd i (SO, npllenended $primlgpbirellebunteyesiimge one
bl ock includes 64 units. The counter

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 implemented by a 6-bit
counter since one block includes 64 units. The counter

15 wvalue of the phase counter 30 is reset to zerc 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 H1 to H336 and the driving transistors Tl to

T336. For example, 336 decoders are provided as denoted by

25 31la to 31in.



15 val ue 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 tine the phase clock
P-CK is input, outputting six lines of phase signals. The decoders 31
receive input of phase signals fromthe 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 nmechanisns, i.e.
the heaters H to H336 and the driving transistors Tl to T336. For
exanpl e, 336 decoders are provided as denoted by 25 3l1a to 31n. - 19 The
serial/parallel converting circuit 32iparallel converts and serially
transfers data for dividedly driving the groups of ink ejecting

nmechani sms, i.e., the heaters HL to H336 and the driving transistors Tl to
T336. The 5 s ﬂeal!e@%'é?'/%)&%aff@i’%cé‘ld&tﬁhlécHﬁ.l‘c@@t recejMes eput of two
lines of signals, nanely, driving data DAand a data ‘transfer clock D-CK
for divided,gdei-vi nghg dadiRang tebnseoryeldis avd aeviabhyytdansfey s data.
The serial/parallel converting circuit 32 is inplenented by, for exanple, a
10 conbi nahkogrefpsesi alnky eganneny etednthipansal Lek . cohnecheaitdrs fHl p- f | ops.
In this case, the progress of phase in the phase counter 30 is

synchroni tedHdB6 handhectte dirngiod tasedisprdmilvitngTdaéa De n the

serial/parallel converting circuit 32. | ) ,
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

10 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. 1In 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 H1l to H336 via 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 H1 to H336 in this

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



Thus, data latch signals are internally generated by the 15 serial/parall el
.converting circuit 32 with input of a latch enable signal fromthe phase
counter 30. In the enbodinent shown in Fig. 4, since the ink ejecting
mechani snms are divided into seven bl ocks, the parallel output fromthe
serial/parallel converting circuit 32 has seven bits. 20 The phase 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 Ti to
T336 and the heaters HL to H336 in thi2z§ -25 case will be described with
reference to Fig. 5. First, a - 20 selector 34 selects "EN-ON (enabl e-on)"
when the driving data DA serially transferred fromthe serial/parall el

conver ti ng Qg ¢t 38254 Focthd (@Ng-lﬂ)}\] %él!)ﬁescﬁ{)ecwﬂégl tEN- GFFvifgnabl e of f)"
when the driving data DA is "L omb 5 outputting the result”"to an AND

circuit 33atAl 98, sariPNBS e r5igrRalred pruhi ehe W QnpapAase1amoNg the 64
phases decoded by the decoders 31 is active is transnmtted to the AND

circuit 3ZonfleetAND circwit 3B3,ist &M ngighe" pdsild \eeleogicg BENtOEE " phase
signal", "EN-ON or EN-OFF signal”, and "XEN 10 (chip select) signal", turn
on the rel@rableonsdl wirn e dirdgingafdsiatdy 5Tt 1P8B6 when al | of

these signals are "H', whereby electric
heat er € gcmtputtlng the result)éo an AND é£¥éurt%ﬂ£pllﬁgogo ope Of the

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 leogic
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 Tl to T336 when all of these signals are
"H", whereby electricity is supplied to one of the heaters
Hl 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 H1l 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 attached to a terminal of

20 the head chip 15 denotes a power source for driving the
heaters, and a reference sign GND denctes 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 signal P-RST and the phase P-CK, to

25 the phase counter 30 for generating phase signals for



H to H336 connected thereto. Then, ink is ejected fromthe nozzle 20. 15

.In this manner, data driven in the respective phases is transmtted to the
driving transistors Tl to T336 and the heaters Hl to H336, driving all the
nozzl es 20, whereby ink droplets are ejected on a recording nmediumto form

an image. In Fig. 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
ref erence sign G\ND denotes a ground termnal. Wth the driving circuit 19

constructed as described above, it suffices to input only two |ines of
signals, nanely, the phase reset sigpal-P-RST and the phase P-CK, to 25
t he phase counter 30 for generating phase signals for - 21 dividedly
driving the blocks of ink ejecting mechani snms. In this respect,

convent! opabiseal PE ARG 4 E*ﬂaéﬁsswr@k oeResnaerdetod sddle same as the

nunber of nozz in one se signal lines are needed, as

descri bed tﬁlgakla!sséct Ftﬁérh%rnmbﬁamy stitd 'rﬁﬁrﬁaetro dfn?!ﬂlbs@néi/gﬁeﬂ) lines of
signal s, nanely, dr|V|ng data DA and the data trans clock D-CK, to the

. serial / panahkel neotw@ris nheCishavi bs32hé atundarans eorizigsdab aodor di vi dedl y
driving the groups of ink ejecting nmechanisnms divided into a plurality of
bl ocks. | ®1bBkt hiser espeghaseomsignti ohthds anehaaegieber asf deagrildches

needed is the sanme as the nunber of blocks of all the
5 earlier. Furthermore, it suffices to input only two lines

of signals, namely, driving data DA and the data 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 3la to 31ln are provided on a one-to-one basis for
20 the respective nozzles of the plurality of ink ejecting
mechanisms, i.e., the heaters H1 to H336 and the driving
transistors T1 to T336, and phase signals output from the
phase counter 30 are decoded by the respective decoders 3la
to 31n. Thus,.the phase signals for divided driving,

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



nozzles divided into a plurality of blocks, i.e., 6 or 7 data lines are
-needed, as described earlier. Thus, the nunber of signal lines for
dividedly driving 15 blocks of ink ejecting nechanisns is reduced, for
exanple, from 70 according to the conventional art to 4 according to the
present invention. Furthernore, in the head chip 15 shown in Fig. 4, the

decoders 3la to 31n are provided on a one-to-one basis for

20 the

respective nozzles of the plurality of ink ejecting nmechanisnms, i.e., the
heaters Hl to H336 and the driving transistors Tl to T336, and phase
signals output fromthe phase countee239 are decoded by the respective
decoders 3la to 31n. Thus, the phase signals for divided driving, 25

transmtted to the decoders 31 fromthe phase counter 30,

22 are

provi ded i Qeaggewégﬁelﬂu& &Ja%negmﬁh%@q&ﬁ{b%% o ABS7104 oGk dde- €., 64),

for exanple e out put has

Its, so that six lines of phase S|gnals

suffice. THugy @s. Qppoéﬁﬂ #t thampeayentd analpa thaisn 6Wbi €8, 64b si gnal | i nes
are needed 5 for one block, the nunber of signal lines is reduced to, for

exanpl e, &m&tlalkhelﬁﬁmomhrpﬁnseshmgnalm Fugfick. Thsis,t he oppesery | ayout in

a head chip is facilitated, and conpact design of the head
al | owed. Fiogthé enwescherel ieg tdilagwhits hohi Nigredotli@esiere

printer head 11 accordlnqlto t he present
5 for one block

chi
n%%%‘%%nt of the

e 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 ancther

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,, one data line is commonly connected to

the third head chip 155 and the fourth head chip 154, and so

forth, and one data line is commonly connected to the 63rd

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



i nvention. According to this enbodinent, in a |line head including, for
.exanple, 64 head chips, data lines for transmtting driving data for
dividedly driving ink ejecting nechanisns to the head chi ps are provided
such that each set 15 of a predeterm ned plural nunber of head chips is
commonly connected to one of the data lines, so that the data is
transferred in a nultiplexed 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 heasl €hip 151 and the second head chip
152, one data line is commonly connected to the third head chip 153 and
the fourth head chip 154, and so forth, and one data line is comonly

connect ed. 0.\ j5 834 25 1039 0001963 20 1€ B4LhcheRl Al R o156

Accor di ng ivin ata Is transmtted in a nultiplexed manner

to the seis Qb tWorhgad HhidPSnYba B2aded ayddasne’ tatabtaln trhis case,
ot her signal lines, nanely, three signal lines for the phase reset signa

P- RST, thenhpbasese| ostnd>: GKgnandlbntbe watel t,r ahsker s¢hogk DR are
connected in parallel to the head chips 151 to 1564. The nul ti pl exed
transmi ssifor tdhedphasdyredes cdgmedt PoRST of thfatrhasien€d oskonCkn #dYy. 6 are

controlled according to tinin%.charts shown in Figs. 7A tf 7D._ That is,
f or exénpﬁ@ﬁ data transfer clock D-CK, are connected in parallel to

the head chips 15; to 15g4.

The multiplexed transmission of data by the connection
of data lines shown in Fig. & 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, &nd 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 64 head chips 15
in total, as opposed to a case where 64 data lines are

25 needed, the number of data lines is reduced to, 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 determ ned based on the chip IDs (1 bit).
For exanple, 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, whet her seven sets of data DOto D6 |latched in the fornmer 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 25 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 |ines,af 922, npeded. 34 N6 Jlghiehy Ofo UAE ldiehd Snbduced. t omd or

exanpl e, - Z4770né according to the present invention. The

number of fakal enteel1 Eandoll 's@?ﬁaﬂnﬁih@é NchatBhgSb8AaE sigmes is al so
reduced to 35. Thus, wiring space for the printer head 11 is reduced, and
conpact dasings 0t hbheoSrgiddderohead ishas) omed.ndAlsthorgliconeheata line is
comonly connected to each set of two head chips 15 in Fig. 6, the present
i nvent i on grs.nteet headi 1 kdid hedeced, apdd opempRata desdgnnay bBecommonl y

5 oprinter 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. 1In

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, the another embodiment shown in Figs. 6 and 7A 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 various modifications are
possible.

For example, although the above description has dealt

25 with examples where the present invention is applied to a



connected to each set of three or nore head chips 15. In 10 that case, the
.nunber of data lines is further reduced by the reciprocal of an integer,
such as 1/3 or 1/4. In this case, the frequency of the data transfer cl ock
D-CK nust be increased as appropriate. Al though the printer head 11
includes a plurality of 15 head chips 15 in the 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 ment shown in Figs. 6 and 7Ato 7D is not applicable. 20 Although
enbodi ments of the present invention bave been described above, the
present invention is not limted to the above-described enmbodi ments, and
various nodifications are possible. For exanple, although the above

descrl pt! 9R 083, PAkl nglectmgleggn@' eﬁ{&%{}%ﬁ%@ﬁﬂgeﬁ&g@&é nugpfion is

applied t ejectl ui d ej ecting device,
and 11iquihq ﬁhﬁcé égkiﬁggﬂgihdw t RQUhohi M {dtd AN In0 thhenexae@hsses, t he

present inv ention’ can applied to any energy generating el enent that
gener at es t@ReLe¥sERE BhRGLHiIRG 2adr Bpl ghSliddirdtchenyoererayt hough the above
description has dealt wth exanples where the present invention is applied
to generating element that generates energy for ejecting
5 droplets.
Furthermore, although the above description has dealt
with examples where the present invention 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-menticned image
forming apparatuses or the like, the present invention can
be aﬁplied 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



printers, obviously, the present invention can be applied to imge form ng
.appar atuses such as facsimle nmachi nes or 10 copyi ng machi nes, and to i mge
form ng nethods therefor. Furthernore, without limtation to the
above-nentioned i mage form ng apparatuses or the |like, the present
invention can be applied to various liquid ejecting devices. For exanple,
the present invention can be applied to a device for 15 ejecting

DNA- cont ai ni ng solution for detecting a biological sanple, or a

print ed-board nmanufacturing device for formng a wiring pattern,
characters, a resist pattern, or the Réke on a printed board. The present
invention is not limted to the enbodi nents 20 described above with
reference to the drawings, and it is apparent to those skilled in the art

t hat variqgﬁkFggqgﬁigﬁﬁ%{ggbifgéfwnalives, or equival ents can be conceived

wi t hout departing fror e appended claims or the gist thereof. 25 - 26
I ndustri al Apph!ﬁﬁ?_hid o Athihguhdag] ectingiReadectihyqubeh @ ecliang devi ce,
and a liquid ejecting nethod according to the present invention allow a
pl ural i ty 16fquiidgeldcej g tngtthote clrapi-isg of o athead-Senhi pntrenbieoni vi ded i nto
a plurality of blocks by groups of a predeterm ned nunber of units and so
t hat the Hldoks aapéurality 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 head

chip is reduced. Furthermore, wiring space for a liguid

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

ejecting head is allowed.



diOidedIy driven concurrently. The nunber of control signal Iines for
.exercising control for divided driving of the head chip is reduced.
Furthernore, wiring space for a liquid 10 ejecting head is reduced, and
conpact design of a liquid ejecting head is allowed. -- 27 CLAIMS 1. A
liquid ejecting head conprising a head chip, the head chip including a
sem conduct or substrate, a plurality of 5 liquid ejecting nechani sns
sequentially arranged on the sem conductor substrate and having nozzl es
for ejecting liquid, and a driving circuit for dividing the plurality of
liquid ejecting nechanisns into a ptural+ty of blocks by groups of a
predeterm ned nunber of units and for dividedly 10 driving the plurality of
bl ocks concurrently with reference to a predetermi ned driving timng
signal, thereby causing liquid to pgyghgcted fromthe nozzles, wherein the
driving circuit of the head chip conprises a phase generating circuit for
generating phase signals for 15 dividedly driving the groups of liquid
ej ecting mechani snms, and a serial/parallel converting circuit for parallel
converting.and seghid leyjddatansf Beadngomatis ifngr adiherdedhyp, drhievibegdt he gr oups
of liquid ejecting nechanisns. 2. Aliquid ejecting head conprising a
pl uralitycofiphgadlu@hachki penicgoduotor ks tredlei t ¢ pluhebidtx s i ncl udi ng
a
5 liquid ejecting mechanisms sequentially arranged on the
semiconductor substrate and having nozzles for ejecting
ligquid, 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
10 driving the plurality of blocks concurrently with reference
to a predetermined driving timing signal, thereby causing
liguid to be ejected from the nozzles,
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 dividedly
driving the groups of liquid ejecting mechanisms.
2. A ligquid ejecting head comprising a plurality of head
20 chips, each of the plurality of head chips including a
semiconductor substrate, a plurality of liguid ejecting
mechanisms sequentially arranged on the semiconductor
substrate and having nozzles for ejecting ligquid, and a

driving circuit for dividing the plurality of liquid

25 ejecting mechanisms into a plurality of blocks by groups of



sem conductor substrate, 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 25 ejecting mechanisnms into a plurality of blocks by groups of - 28
a predeterm ned nunber of units and for dividedly driving the plurality of
bl ocks 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 control i 2§ phase signals for dividedly driving
the groups of liquid ejecting mechanisms, and a serial/parallel

converting circuit for parallel converting and serially 10 transferring

data for di g)'r@_%@t&x?{ﬁé/& NGis GEOURSOf add Gt d qieligetih pgareehani sms, and
wherein data lines for transmtting the data for dividedly driving the

liquid ej egld RAuFBEDAN SAB TR Aeadrestl psqiaite frevrieded sdch that each
set of a predeterm ned 15 plural nunber of head chips is commonly connected
to one of pridietdanantd ndsivisy thatingheidadh, i sheredns watsédgi higuaid
mul ti pl exed manner. 3. The liquid ejecting head according to Claim1 or 2,
wher ei n t e pleasgegendr Bromgtitd meviztlegonpri ses a phase
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 liquid 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 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
15 plural number of head chips is commonly connected to one of
the data lines, so that the data is transmitted in a
miultiplexed manner.
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



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 fromthe phase counter,
and wherein the serial/parallel converting circuit receives 25 input of
two lines of signals that serve as driving data and - 29 a data transfer
clock for divided driving and carries out parallel conversion and seri al
transfer of data. 4. The liquid ejecting head according to Caim3, wherein
t he decoders are provided on a one-to-one basis for the 5 respective
nozzles of the plurality of liquid ejeeting mnechanisnms. 5. Aliquid

ej ecting device conprising a liquid ejecting head that includes a head
chip, the head chip including a sem conductor substrate, a plurality of

liquid eject t%a%gaggfg Zﬁﬁ§§%§%gugg%i@éé fg;?gg%gdoga£p§e§ag}§onductor

Substrate an Vi ng noz or ejectlng I qu driving circuit

for divi d'p%Qatl'ﬂ@lpwﬁ@éféyorpfaAd Qui-d .1 et £shd AG- nEChaRiasMs into a plurality
of bl ocks by groups of a predeterm ned nunber of units and for dividedly

driving 1% thehpl uighidYepdchimchkeagoncaoremd yraidtthimeBer eneeeim a
predeterm ned driving timng signal, thereby causing liquid to be ejected
fromthe rnbezkespdehe diguinbwjdect pngadené cecatricowasdsdiopl et®s to be

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 nozzles,

the liquid ejecting device allowing droplets to be

ejected onto a recording medium from the nozzles of the

20 liguid 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 liquid ejecting mechanisms,
and a serial/parallel converting circuit for parallel

25 converting and serially transferring data for dividedly



ejected onto a recording nediumfromthe nozzles of the 20 liquid ejecting
.nmechani sms, wherein the driving circuit of the head chip conprises 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 25 converting and serially transferring data for
dividedly - 30 driving the groups of liquid ejecting mechanisns. 6. A
liquid 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 pluralitgoof |iquid ejecting nmechani snms
sequentially arranged on the sem conductor substrate and havi ng nozzl es
for ejecting liquid, and a driving circuit for dividing the plurality of

liquid ei ecti hani . . . '
i qui e’%%l'gnggﬁﬁ?anﬁéﬁﬁﬁ'JE(1%@uﬁgUET%&£¥h§ﬁm85ﬂd%igﬁspy groups of a

predet ermmneé _ ts an r dividedly driving the plurality of
bl ocks congcur kentLy; i dfbcd6feuenete t Qoo £da) er migedadsi&dfighg i ning

si gnal , théreby causing liquid to be ejected fromthe nozzles, the liquid
ej ecting deviccenat! onengHel epletigal Otheof ejend edhipist oeachecbrichang nmedi um
fromthe nozzles of the 15 liquid ejecting mechanisms, wherein the driving
circuit ofpleaehicl dhehdmdd-leinspdncdonpnysessenigiraskicenepalps g rcuit for
generating and
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
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 liguid to be ejected from the nozzles,
the liguid ejecting device allowing droplets to be
ejected onto a recording medium from the nozzles of the
15 1ligquid ejecting mechanisms,
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 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



control ling phase signals for dividedly driving the groups of liquid
.ejecting nechanisns, and a serial/parallel 20 converting circuit for
paral l el converting and serially transferring data for dividedly driving
the groups of liquid ejecting nmechanisns, and wherein data |ines for
transmtting the data for dividedly driving the liquid ejecting nmechani sns
to the head 25 chips are provided such that each set of a predeterm ned -
31 plural nunber of head chips is comopnly connected to one of the data
lines, so that the data is transmtted in a nultiplexed manner. 7. The
liquid ejecting device according to-CGaim5 or 6, 5 wherein the phase
generating circuit conprises a phase counter for generating phase signals
with input of two lines of signals that serve as a phase reset signal and

a phase el ocke Tt.lyiged Jef Yhoge AVCEgeeadsy sofatodasod nd e phase

signal s iﬁpu ase coun and 10 wherein the serial/paralle

convertingygl §GHL t1 £86E1 W8S thhAPHhe a0l d itRassAl t6é@nal s that serve as
driving data and a data transfer clock for divided driving and carries out

paral | el gomvepséosy anchriger.i al transfer of data. 8. The liquid ejecting
device according to Caim?7, wherein 15 the decoders are provided on a
one-t o-ong.bashs Ioquidejeaspgctipvecaozxt@sliol theChprima? iy of |iquid
ejectlgg wherein the phase generating circuit comprisesla 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 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



mechani sms. 9. A liquid ejecting nethod for ejecting liquid froma
-plurality of liquid ejecting nechanisnms sequentially 20 arranged on a
sem conductor substrate, wherein the plurality of liquid ejecting
mechanisnms is divided into a plurality of blocks by groups of a
predeterm ned nunber of units, phase signals for dividedly driving the
groups of liquid ejecting mechani sms are 25 generated, data for dividedly
driving the groups of liquid - 32 ejecting nmechanisns is parall el
converted and serially transferred to the liquid ejecting nechanisns, and
the groups of liquid ejecting nmechanBgns are dividedly driven
concurrently by the phase signals and the serially 5 transferred data for
dividedly driving the groups of liquid ejecting nmechanisns, thereby

causing licguidsho Rec@leahid; of Lamhi e | Lowidk @iLeblngompslapi sms. 10, A

l'iquid ejecting tho or ejecting liquid froma 1liquid ejecting head
i ncl udi ng @ plsyeal-bl Ve Ofrhead ©hidP s ed0i eache @fadikaspl unal thy of head chips
including a plurality of liquid ejecting nechanisns sequentially arranged

on a semigGEAGECHEr 1 54 rejee;t inhemechat hengplamealdivydefily i duedwkrej ecti ng
mechani sms is divided into a plurality of blocks by groups of a 15
pr edet er mcvedtunurbety ofy urtie Phaskaségsapaand ftde devidédyy

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
liquid ejecting head including a plurality 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, data 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 ligquid to be ejected
from the liquid ejecting mechanisms, and

25 wherein the data for dividedly driving the liquid



driving the groups of liquid ejecting nechanisns are generated, data for
.dividedly driving the groups of liquid ejecting nmechanisns is parallel
converted and serially transferred to the liquid ejecting nmechanisns, and
the 20 groups of liquid ejecting nmechanisns are dividedly driven ‘
concurrently by the phase signals and the serially transferred data for
dividedly driving the groups of liquid ejecting nmechanisns, thereby
causing liquid to be ejected fromthe liquid ejecting mechani sns, and 25
wherein the data for dividedly driving the liquid .- 33 ejecting nmechani sns
is transmtted in a nultiplexed mannep3 for each set of a predeterm ned

pl ural nunber of head chi ps.

ejecting mechanisms is transmitted in a multiplexed manner

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



