1 DESCRI PTI ON LI QUI D DI SCHARGE HEAD AND LI QUI D

DI SCHARGE APPARATUS USI NG THE SAME Technical Field The
present invention relates to a |liquid discharge head
that discharges liquid in a liquid chanber froma

di scharge port using thernmal energy and the |ike and a
i quid di scharge apparatus including the liquid

di scharge head. This application is based upon and
clainms the benefit QY | r the prior

Japanese Pat ent Appﬁi@§§¢ﬁ%ik%r&£8§%-079153, filed on
March 20, 2003, the entire contents of which are

i ncorporated herein by reference. Background Art In
recent years, there has been an increasing demand for
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and the like. To neet this demand, 1 nmage formation

atuses, liquid discharge apparatuses, and the
Tﬁﬁ%usi ng a color image formation nethod such as dye

sublimation thermal transfer, fusion thermal transfer,
ink- jet, electro photography, and thernmal
silver-salt devel opnent have been proposed. For

TechiB&AMmeR the ink-het type liquid discharge apparatus
squirts droplets of recording liquid (ink) froma

nozzle forped in a _printer. head. which_is liquid 2 .. .
it g PEGSGRt WYSALeR Ielaiemiey adiquigh 31&%@@6 hgad @%@éﬁc@mgea Aiguid
t hereby can output a high- quality image with a sinple
in a ligtidwhamber filom tikkisdhakgdypdrt oeingabernadl ceivergand tiedilat ammiha
liquid discharge apparatus including the liquid discharge head.
This application is based upon and claims the benefit of priority from the prior

] apanese Patent Application No. 2003-079153, filed on March 20, 2003, the entire

contents of which are incorporated herein by reference.

Background Art
In recent years, there has been an increasing demand for color output in the
- field of a hard copy, printing, and the like. To meet this demand, image formation
apparatuses, liquid discharge apparatuses, and the like using a color image formation
method such as dye sublimation thermal transfer, fusion thermal transfer, ink-jet,
electro photography, and thermal silver-salt development have been proposed.
For example, the inkjet-type liquid discharge apparatus squirts droplets of

recording liquid (ink) from a nozzle formed in a printer head which is a liquid




el ement applies energy to ink in a liquid chanber to
t hereby cause an ink droplet to fly out fromthe
nozzle. The ink-jet nethod is classified into an
~electrostatic attraction nethod, continuous vibration
generation method (piezo nmethod), and thermal method
dependi ng on the type of the energy generation
elenment. In the thernmal nmethod, a heating elenent is

. ed as, the ener eneration ..el enent,. The heatin .
dischafEE Refl 11 BURT Hgis St P60t Frediar 899 tiesomngan iiphga high-
liquid chanber to generate air bubbles in the ink in

quality mape guithda simaplbatructine phethsunk-jetanethed, iy endrgy generation
bubbl es pushes out the ink fromthe nozzle to thereby

clemefEH5tids et Alcifildid haiaper (RO BulBch Ht gt o
to print out a color imge wth_ a sinple structure.,
fly oufrﬁem the; lmZZiey pelhe kgt m%lacwaks g?éasg&pfgf 13£Q,an ﬁfesfrgstiﬂﬂﬁ
to boiling using the heating elenent to generate
attractior hietisodi Rdntrpaucwibihidnbtenetaton @ethuel @azodnstibd),gad

liquid froman ink-discharge port. Therefore, the ink

i r ' t i tabl e
thermft (ERREADERG e Ee bR BricrSey BRterdioR SRt
amount of the heatjng elenent, ink conposition, ink
t Enthethermal mathod o hed emept isisedhas she ercrg)iggneration
capabl e of controlling the ink discharge direction has

elemehe e T H@&ﬁ%}bﬁleﬁplbcaﬂgﬁggliéﬁolﬁédﬁ (enep ¢y (N@R in the liquid
Publ i cati on . 2000-185403. However, 1n the Jpn. Pat.

chanfeh Beppl RAR0IE it bk 8 oG Fphhd e bl
a plurality of heating 3 elements. In designing the
caused by vhe babbles pushesuit the inkerom| ﬂl@wpn@emﬂter%@ causgrthe ink to

into account. :
squirt on the recording medium. That is, in the case of the thermal method, it is

possible to print out a color image with a simple structure.

Thé ink-jet type liquid discharge apparatus heats ink to boiling using the
heating element to generate bubbles and expands the bubbles to thereby discharge
liquid from an ink-discharge port. Therefore, the ink discharge direction and the like
may become unstable in some cases depending on variation in the heat amount of the
heating element, ink composition, ink temperature. To solve such a problem, a
technique capable of controlling the ink discharge direction has been proposed in Jpn.
Pat. Appln. Laid-Open Publication No. 2000-185403.

However, in the Jpn. .Pat. Appln. Laid-Open Publication No. 2000-185403,

there is no disclosure concerning a drve control circuit of a plurality of heating




In order to discharge ink, it is necessary to

i nstant aneously boil the ink in the 1iquid chanber

and expand generated bubbles.. Thus, it is necessary
to instantaneously supply a power of about 0.5 to 1 W
and, therefore, a wiring fot power supply nust be |ow
resi stance. To | ower the resistance of the power

supply wiring, it is necessary to increase the width

ko S B SRR s oo
and the respective liquid chanbers include a heating

accougk.enment for discharging ink. The liquid chanbers or
ink discharge ports provided in the |iquid chanmbers

a i l; ' t:a

TP ol R ARENAEEINE, P RhcRsRRY (SR meoh Ry Bkl in the
. .the heating elenments proyided in the respective
liquid, qq@m * e darad a%reﬁe@ﬁa%bgesve ﬂﬂmss BENREESeHY to

another. Therefore, in the case where the wiring for
instanpmgduslyEapply 4 powee ohaladutils tell Wenids thesefond)fa wirimdfoapower

a cormon wring for supplying a plurality of heating

. I ! o N

supplf PRERE Soels @l PR AW, edfibants ol BlEFFASRRPH, Riring

.. power supply wiring needs to be increased. |If one

it is negegsary daancreagerthe yidtheh the visingy | da@ lignid Hischargedipador
power supply to the heating el enents, manufacturing

pluraléty fofdiqei yhahlerd egs aavgedaloabside mdahe tbpetivelifiien
An object of the present invention is to provide a new

chambord e SRLAE SRBRR fordPaRLEinm nhe. ARG RS or i

. . discharge apparatus_ provided wth the Iiquid _discharge

dischayge poHn provided ipthetlignid ghambersore gispoiseid veryl glgsg @ one another
di scharge head capabl e of increasing the width of a

in ordét {0 pnd At aRGRIEe with high resolution.  Accordingly, the heating
elements provided in the respective liquid chambers are disposed very close to one
another. Therefore, in the case where the wiring for power supply to the heating
elements is configured as a common wiring for supplying a plurality of heating
elements with an electrical power, it is necessary to flow more current. In other
words, the width of the power supply wiring needs to be increased. If one additional

wiring layer is provided as the wiring for power supply to the heating elements,

manufacturing efficiency may decrease.

Disclosure of the Invention

An objeét of the present invention is to provide a new liquid discharge head




supply to energy generation el enments such as heating
el ements wthout formng an additional conductive

| ayer, and a liquid discharge apparatus provided with
the liquid discharge head. To achi eve the above

obj ect, a liquid discharge fead according to the
present invention includes a |iquid chanber that
contains liquid and a plurality of energy generation

| eprent.s disppsed adpacent to each pother.in the .. .
capabfy G B Ihe 850 nPHGRTTIhe by GbgaLlCBhighg, ntFa tiguia
. _generation neans for generating bubbles in the liquid
dischdrge apparahisquiouided amitle thedhgud ebsdhacgechepd apsh enareipanticularly, to

element is supplied with energy and discharging the

providd Qﬁg id diSRRg & hesd eI dof fncr@dsﬂg the QRATRLE Q‘GViﬁﬁgth)Pﬂ)ower
nmeans for su%pl yi ng ‘energy to thé& energy generatton
neans to gener.ate. bubbles jin ilhe. liquid in mt_lhe 11 iﬂ%&li d
SUPPLY. Fy R EY EENEIREPB GIETHPRIS Auclyas hepling eigmegnis, wHhqut forming an
di scharge port, and a sub- operation control neans for
additiomaltcontihcting: Ialyer, dind @Haqugéd dicherge appacdtus providerindtht the liquid
be discharged fromthe discharge port while supplying

dischzﬂkéﬁﬁﬁc?m energies to the energy generation elenents
of changi ng the timng of giving energy thereto. The

l iquid chanmber, energy.generatjon neans, [n
OJE@ @Sﬁieb’ﬁ 961 obieetnd ligniidischargp dead atgoTdingorthe present
nmeans are provided on a single senm conduct or

invention fichades.a Iquit khanbenileo ednminy liquid shdatsurdity efienengy
supply wiring that supplies power to the energy
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control neans are prqvided in different cqonductive

further medndes an qnesgy gergraden means fongenciatingbubblenhin the ligyéd in the

present invention includes a |iquid chanber that
1iquid<t<|hﬁtn®iefl wheh@athl eaagyepapletttitn dlymeht Rrepplied aigl @ldrgy and
el enent s

discharging the liquid from a discharge port, a main operation control means for
supplying energy to the energy generation means to generate bubbles in the liquid in
the liquid chamber to thereby discharge the liquid from a discharge port, and a sub-
operation control means for controlling the discharge direction of the liquid to be
discharged from the discharge port while supplying different energies to the energy
generation elements or changing the timing of giving energy thereto. The liquid
chamber, energy generation means, main operation control means, and sub-operation
control means are provided on a single semiconductor substrate. On the
semiconductor substrate, an energy supply wiring that supplies power to the energy

generation means and a control wiring that controls the main operation control means




di sposed adjacently to each other in the liquid
chanber and further includes an energy generation
nmeans for generating bubbles in the liquid in the
liquid chanber when each energy generation elenent is
supplied wth energy and di%charging the liquid from
a discharge port, a main operation control neans for
supplying energy to the energy generation neans to

: ener at- I [ | i guid._ie i aui d: r
and s{iEBGRAR SIRED CieaPs ety I 4T 3 COMMTETRERE
port, and a sub-operation control neans for
c Anliquid idissigargecanpasattis ageordingdotthe present inyention inrledss a
be di scharged fromthe discharge port while supplying
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changi ng the t| m ng of giving energy thereto.

disposssEitigseBi a8 sty piiss i ne ikt Shp et g ?f‘%rah%rdmlpér:s an energy

means are provided on a single seni conductor
genergtidrs meansefor@entiaingebmibbdesindhe ligeidst the dguidohamsber yhen
supply wiring that supplies power to the energy
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I n operation con neans a sub- oper
means ar.e provided in. different cqonductiv
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invention will be set forth in the descrlptlon whi ch
energy geheration amehni ho ganeratd bubties mahe digmid irothetlguid chamber to
description, or nmay be |earned by practice of the
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cartridge provided
discharge port while supplying different energies to the energy generation elements or
changing the timing of giving energy thereto. The liquid chamber, energy
generation means, main operation control means, and sub-operation control means are
provided on a single semiconductor substrate. On the semiconductor substrate, an
energy supply wiring that supplies power to the energy generation means and a
control wiring that controls the main operation control means and sub-operation
control means are provided in different conductive layers.

Additional objects and advantages of the invention will be set forth in the

description which follows, and in part will be obvious from the description, or may be

learned by practice of the invention.




in the inkjet printer apparatus; FIG 3 is a
cross-sectional view show ng a state where an ink
cartridge is attached to the inkjet print head
cartridge; FIG 4 is a view schematically showi ng a
state where a supply port &f an ink supply section is
cl osed by a valve at the tinme when the ink cartridge
is attached to the inkjet print head cartridge; FIG

. is.a view schematically showing a state where a
Bﬂef@ﬁ?fﬁ}ﬂmﬁ‘o?ﬁlvﬂlﬁﬁ@ﬁ’mgﬁx supply section is opened at the

time when the ink cartridge is attached to the ink-het
PFEGt1 isepperspedtivieddgew sho®ingdan sniejqipamtari appasdtosacgrding to
attachnment portion of the inkjet print head

j FIG 7 is a cross-sectional view showi ng a
mepréégpaﬁvg%{;lﬁ}lb bet ween the ink-het print head cartridge

and a head chip; FIG 8 is a crass-sectional view .
SHlShi sty aperspRdivaidew showing an ink-iet paing Beadreamidgeprovided
a connection portion of the inkyet print head

in the ket pdieerigppatesed, FIG 9 is a cross-sectional view
showi ng a state where a valve of a valve nechanismin

PRSP SRR vRh R SRt a3RR grridgs i,

showi ng a head chip of the inkjet print head
attachedhta thedgk-jetpmat head cagridgeexpl oded perspective view
showi ng the head chip of the ink-jet print head

gﬁ%mﬁqﬁiﬂ %@é‘{%\tigflibﬁtslﬁth\zglgvd SthteSWR¥eOsupply PEAGS an ink
supply section is closed by a valve at the time when the ink cartridge is attached to the
ink-jet print head cartridge;

FIG. 5 is a view schematically showing a state where a supply port of an ink
supply section is opened at the time when the ink cartridge is attached to the ink-jet
print head cartridge;

FIG. 6 is a plan view showing an attachment portion of the ink-jet print head
cartridge;

FIG. 7 is a cross-sectional view showing a relationship between the ink-jet
print head éartridge and a head chip;

FIG. 8 is a cross-sectional view showing a state where a valve of a valve
mechanism in a connection portion of the ink-jet print head cartridge is closed;

FIG. 9 1s a cross-sectional view showing a state where a valve of a valve

mechanism in a connection portion of the ink-jet print head cartridge is opened;




cartridge; FIG 13 is a plan view schematically
showi ng a | andi ng point of an ink droplet discharged
froma head chip; FIG 14A is a characteristic graph
showi ng a rel ationship between a difference in bubble
generation tinme and di scharge angl e of an ink droplet
relative to the feeding direction of a recording
medium FIG 14B is a characteristic graph showi ng a
rel atjonshi p between the difference in.buhble . . )
oElier 16 Iscroossreeciimab ey awvmnganlaﬁa&e:qila 93 s inkrist prjat head
to the arrangenent direction of nozzles, and FIG 14C
cartridg%;a characteristic graph showing a rel ationship
between a difference in bubble generation tine and
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~ deflectjon current is superposed on the current
print headwiangidghr ough one of the two heating el enents to
defl ect the ink discharge direction; FIG 15 is a

CFIGUi 2 isH ﬁlﬁhf’#’i@\ﬁ Qhofi fHelead chiplof teahRgethrifdicadn
control circuit that controls the ink discharge

ATt irection; FIG 16 is a plan view for explaining the
Carttiq&% cuit arrangenent of the ink discharge direction

control circuit which is precondition of the present
i Flent3 tsrg planmicy s¢iomatichlly7sboavieg gl landing @eintafam ink droplet
showi ng the circuit arrangenment of the ink discharge

dischfﬁi'%é@ﬁtohgghggdlh L circuit according to the present
I Rventi-on and, mdre specifically, FIG 17A is a plan

ERE PR A Pufatieiste At wdving et Rp i Ry e diffgrence

power supply wiring pattern; FIG 18 is a plan view
in bubbo gemayation tnergridedischarpé ahgle oflanriakidrgplet relatkve to the feeding
direction of a recording medium, FIG. 14B is a characteristic graph showing a
relationship between the difference in bubble generation time and an dink discharge
“angle relative to the arrangement direction of nozzles, and FIG. 14C is a characteristic
graph showing a relationship between a difference in bubble generation time and
discharge angle of an ink droplet when the base current on two heating elements is set
to 80 mA and deflection current is superposed on the current flowing through one of
- the two heating elements to deflect the ink discharge direction;

FIG. 15 is a circuit diagram for explaining a discharge direction control circuit
that controls the ink discharge direction;

FIG. 16 is a plan view for explaining the circuit arrangement of the ink

-discharge direction control circuit which is precondition of the present invention;




di scharge direction control circuits are nmounted in
parallel on a sem conductor substrate; FIG19 is a
partly perspective side view showing a state where a
head cap opening/closing mechanismis closed in the
ink jet printer apparatus; #1 G 20 is a block diagram
showi ng a control circuit of the ink. jet printer
apparatus; FIG 21 is a characteristic graph show ng

d but i n given b |nk dropl.ets di schar
?féh i%fé 34&’ Bedfep lagVigwseach shgving g cirqut %rangeme%t of the
expl aining a control nmet hod of the inkjet printer

ink disghpegatizection éant?i cirguit apastding rethepredant nveintion \andymore
show ng a state where a head cap opening/closing

specifIRHRRRIGTIIA i9RRS Y, ISRl SheRpRab ey o%%hpguﬁmg

a Cross-sectional =view
_ where ink bubbles are generated_ in the head chip
patterpprqmkeed, and FlGnd 7Rdsd pdan viewigbthegmver seppbswuén&pattem
cross-sectional view show ng a state where an ink

dFIG! B8 isi FpladivieRaheking AR BxampldidzwhRhyplafdity of ink
gener at ed |nk bubbl es in the head chip of the |nk het
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present invention is applied will be described bel ow
substrafes h ref erence to the acconpanyi ng draw ngs. An inkj et
printer apparatus to which the present invention is

apRt19ds a partly perspective side view showing a state where a head cap

opening/closing mechanism is closed in the ink-jet printer apparatus;

FIG. 20 is a block diagram showing a control circuit of the ink-jet priﬁter
apparatus,

FIG. 21 is a characteristic graph showing density distribution given by ink
droplets discharged from the head chip;

FIG. 22 is a flowchart for explaining a control method of the ink-jet printer
apparatus;

FIG. 23 is a partly perspective side View_ showing a state where a head cap

“opening/closing mechanism is opened in the ink-jet printer apparatus;

FIG. 24 is a cross-sectional view showing a state where ink bubbles are
generated in the head chip of the ink-jet print head cartridge; and

FIG. 25 is a cross-sectional view showing a state where an ink droplet is

discharged from the nozzle by the generated ink bubbles in the head chip of the ink-jet




(hereinafter, referred to as nerely "printer
apparatus”) 1 discharges ink or the like onto a
recordi ng paper to print an inage or text, as shown in
FIG 1. The printer apparatus 1 is so-called a line
type printer in which ink & scharge holes are arranged
according to the printing width of a recordi ng paper
P. The printer apparatus 1 includes an inkjet print
. ..hegd cartridge (hereinafter referred to as nerely
P”nthQQa§@“nggPtridge") 2 that discharges ink 4 and a
printer main body 3 to which the head cartridge 2 is
attached. The head cartridge 2 is detachably attached
to the printer main body 3. Further, to the head
.ﬁ&%bj%n [ ' 11y, 11 m 11c, and 1l k
Best l\ggél%”ﬁ%g as’ i ﬁp@utgg@éérggﬁies are detachably attached.
In the printer apparatus 1, a vyellow ink cartridge .
14D Inkriefdies MPaEps ¢ Whach the Preseat IRyaRtOR18 apalg@f will be
| c and black ink cartridge ilk can be used. The head
described belosowith rdfdrandeatol thie atéaapaeyih@ didwinggr i nter main
body 3 and ink cartridges 11y, 11m 11c, and 11 k

Bhiok gty ARk o pAA3, BEPeRAE Wlchind; Rpplisd

.apparatus 1, when a tray 85a that acconmodates the
(hereinadtesy xpferged faqfemeraly i prigtes eppaatnsTh h déschpegestink on éie kikse onto

a tray attachment port nounted on the 10 front bottom

a recofding pagerogrin bantifitigp or 18! ad@HoWRRHFIG, 1.t NEhé peidted Ng
paper inthe tray 85a can be fed to the inside of

appardi§ 1Y At Bl PR orfoiat B Bt sk iR hdies apg aanged

front surface of the printer main_ body 3, a paper
accordieg tp tequintingcwidth ohagacordingspapes B e cBheiprintep apparatus 1

froma paper feed port 85 to the rear side of the
includB$ AR ifd- i print BeA catridfe(Heegiflhfer 1iférAsd 0o @brel{ehead

recording paper P that has reached the rear side of
cartridel® PHa? GReniRel 0 P%nd 2 Skt §laSTBody 3 to which the head
cartridge 2 is attached.  The head cartridge 2 is detachably attached to the printer
main body 3. Further, to the head cartridge 2, ink cartridges 11y, 11m, 11c, and 11k
serving as ink supply sources are detachably attached. In the printer apparatus 1, a
yelow ink cartridge 11y, magenta ink cartridge 11m, cyan ink cartridge 11ic and black
ink cartridge 11k can be used. The head cartridge 2 detachably attached to the
printer main body 3 and ink cartridges 11y, 11m, 11c, and 11k detachably attached to
the head cartridge are replaceable as consumable goods.

In such a printer apparatus 1, when a tray 85a that accommodates the recording

papers P in a stacked manner is attached to a tray attachment port mounted on the




by a reverse roller and the recording paper Pis fed
to the front side of the printer main body 3 through
t he upper side of the forward passage. Texts or images
are printed, according to text data or inmge data
input froman informati on gilocessi ng apparatus such
as a personal conputer, on the recordi ng paper P that
is being fed fromthe rear side to front side of the

rinter in. pody. 3 by the tine when the recording.
front bofip spriage Sd%é%ttbﬁ P¥1P%%Hé]0@8¥gjﬂé? FeCQBling PADER G the tray
the front surface of the printer main body 3. The head

85a carabi fedigeth ihdide of thepenteenian body Bagé¥hen theweay 85a is
recordi ng paper P is attached to the upper surface

 anactds ok R AR PR o M P B o main

ink 4 onto the recording paper P that is being fed by
body Brepapgrdecd/siest sjesbanisacrafnedsilsrecprding pppex B &rome agpaper
cartridge 2 detachably attached to the printer main

feed 085 Bo HRakacsids f the BiSnteP thaiRBugy B | IR fee@idiatiRictdn bf the
and ink cartridges 11y, 11m 11c, and 11k detachably

et R TN = i —

uses, for exanple, an electro-thernmal conversion .
by a reyerseralleranditbe regogéinginapenk is fedstor tha drant splecafshe prigter main
the recording nedia such as the recording 11 paper P.

body Meh@ugReRE hpp& sjiibie oPtheSOPWArd Paskhgeds. Pedtbdr ﬁnagékeage ?@i‘i‘lted,

cartridge 2 1ncludes an ink cartTtidge container

0 whic he ink cartrid R 11 c,.and 11
accorqiigq 16X ot ot Hiagifh il Trom auipformiagie pragSsipdrypratatus
11c, and Il k are vessels filled up wwth the ink 4 and
such asraperkenal icoaipuses, oalthoreoeidinggupenP dbatrie belng feidfkom the rear

cartridge I I ". FIG 3 shows the ink cartridge | |

i SaE o 260 i B TSR i Pl
ejectearﬁ)érﬁiarﬁgejfi:cqu%% ég mounted on the front surface of the printer main body 3.

The head cartridge 2 that prints texts or images on the recording paper P is
attached to the upper surface side of the printer main body 3 in the direction denoted
by the arrow A in FIG. 1 and discharges the ink 4 onto the recording paper P that is
being fed by the paper feed/eject mechanism 84. Firstly, the head cartridge 2
detachably attached to the printer main body 3 that constitutes the above printer
apparatus 1 and ink cartridges 11y, 11m, 11c, and 11k detachably attached to the head
cartridge 2 will be described with reference to the drawings.

The head cartridge 2 uses, for example, an electro-thermal conversion system

to discharge the ink 4 as fine droplets onto the recording media such as the recording




nolding to a resin material such as pol ypropyl ene
havi ng high strength and ink resistance properties.
The cartridge nmain body 11 a is forned into
substantially a rectangul ar shape havi ng
substantially the sane wi dith as that of the recording
paper P, which maxim zes the ink anount to be
contai ned. The cartridge main body I | a of the ink
artridge 1.1l includes an | cont ainer . 12 for. .
paper 85y Mol Spscitinalifngs o Ty KRGS 2 3hg o e b cafridge 2 includes
supplylng the ink 4 fromthe 1ink container 12 to the
an inki caktrchgetaontiirerchn tawlach ik ink datteidgend1y.airlmj tiye afld 1dk are
conmuni cation hole 14 for taking external air into the
' nt r, 1hpf rqdugct | t :
to be dBENES uc?‘agmﬁégfgf.@@szfégﬁ bl 338@2%8“& B afls Ffed up with
) le 14 into iner 12 i nk reseryoir
- the m%g@pﬂ&#es I@r@&ah rs T m@@éncﬂeilﬂg Wkearmdeed o ¢ he
space between the communication hole 14 and air

| FIG Bistedwothepak kadthidge 19 @ltachaBlyf attached we the headtdaetridge 2.
ink 4 frombeing | eaked fromthe comTunl cation hole t4

t
mhe g By AP LB Sy i
. .engaged with the ink cartrldecontalner 3 1,
molding au@ﬂm gurderialisyich as pebtnrepyleae hpwiagdogh éﬁe@@h@@dumlg
the residual quantity of the ink 4 in the ink

resmta@@@ popeties. 2 T catid@Nmanee®Tend isffoPined intorsubStantisily a
aving a plurality of projections 23 for

recwnéﬁﬁﬁkh%% (b S B3 i i PR R S R Beper P,

mat eri al haV|ng hlgh air tightness. The ink container
- which ypaxignizes thednk amewn tabe ramtained. rect angul ar shape
having a dinension in |ongitudinal direction thereof

sphs taifGdad mdin B@tgﬁl dsof iR M%ﬁﬁﬂ%@ﬂﬂﬁh@lﬁd@i at ik container

recordlng medi u (dimension in the direction
12 for containing the ink 4, an ink supply section 13 for supplying the ink 4 from the

- ink container 12 to the ink cartridge container 31 of the head cartridge 2,a
communication hole 14 for taking external air into the ink container 12, an air
introduction path 15 for introducing the air taken through the communication hole 14
into the ink container 12, an ink reservoir section 16 for temporarily reserving the ink
4 in the space between the communication hole 14 and air introduction path 15, a seal
17 for préventing the ink 4 from being leaked from the communication hole 14 to the
outside, an engagement projection 18 and engagement step 19 by which the ink
carfridge 11 is engaged with the ink cartridge container 31, a residual quantity

detection section 20 for detecting the residual quantity of the ink 4 in the ink container




substantially perpendicular to the feeding direction
of the recording nediumP). The ink supply section 13
is provided in substantially the center of the | ower
side of the ink container 12. The ink container 13 is
a projecting nozzle comuhicating with the ink
container 12. \Wen the | eading end of the nozzle is
fitted to a connection portion 37 (to be descri bed

| l.ater) of the head. cartr.id 2, .the _copnection .
12, ané@twé%g@lwsnm@qt@@@%% 2 diyinga RhRBI prhjections 23 for
cartridge 11 and the ink cartridge container 31 of

identifyieg teadkcartridigddd. 2 i s established. As shown in FIGS.
4 and 5, the ink supply section 13 has a supply port

1 ' i 4 | .
i b cufiBB Y2 Muho i et L T A3 e #haterial
. supply port 13b, a valve 13c for opening/closin% t he
having bigh dir gghinessp, The #i qontaiger b4 is Bunyed nsphgiapidgalina
valve 13c. in the closing direction of the supply port

 rectank@bx shaswhaving B didention i berinalisdleliteotion leereef stbskitially
: shown in G 4, before the ink cartridge |I | has
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closing direction of the supply port 13b for supplying
substanfially perpendicalasdo dloa fredingidrectideoicibmecariig medtuna k).

37 of the head cartridge 2 by the 13 biasing force of

tge &M dupply bétdioh3B BYPryiided an sabRhRMIAhERBARE of the lower
cl ose the supply port 13b. On the othér hand, as

. own,in FLG .5 en. the ink cartridge 11 has peen
side of {88k cinfayRr2: | R BoldieC 14 Mifeckhe RERET) 6
is_pushed up by the upper surface of the connection
commpoicatiog vaith tfe mkeontineral. r i Whendbeleading et of thetnozzle 1s

constitutes the head cartridge 2 in the direction

fitted {oALEOMRLiBY polfordBY gwt R dddchib& 1aer) OTMRS hé& éftidiR |2 the

bi asing direction o '

( he coil spring 13d. As a result,
conne}:tri]gn Bfl:lt%]eee% the cgrltnndgee rﬂa?n%%;? ltlarl] Of the ink cartridge 11 and the ink

cartridge container 31 of the head cartridge 2 is established.

As shown in FIGS. 4 and 5, the ink supply section 13 has a supply port 13b for
supplying the ink 4 on a bottom surface 13a. The ink supply section 13 further has,
around the supply port 13b, a valve 13c for opening/closing the supply port 13b, a coil
spring 13d for biasing the valve 13c in the closing direction of the supply port 13b,
and a pin 13e for opening/closing the valve 13c.  As shown in FIG. 4, before the ink
cartridge 11 has been attached to the ink cartridge container 31 of the head cartridge 2,
the valve 13c is biased in the closing direction of the supply port 13b for supplying the

ink 4 to be connected to the connection portion 37 of the head cartridge 2 by the




bi asing force of the coil spring 13d and pushes up the

val ve 13c to open the supply port 13b. In this

manner, the ink supply port 13 of the ink cartridge 11

is connected to the connection portion 37 of the head

cartridge 2, and the ink cdatainer 12c comuni cates

with the ink holder 51 to thereby enable the ink 4 to

be supplied to the ink holder 51. Wen the ink

cartridge 11 is .pulled oyt fromthe connectio ortion
biasing 10%sE afitee chARing 13 iSgPAng as #{paasing m tp Glose the supply

cartridge 11 is renoved fromthe attachnment portion

port 138. 0Orithe ofigachandy 49 sldaen & FIGES pubsdrethelink shetidgefl 1thas been
valve 13c by the pin 13e is released, so that the
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configuration can _prevent the ink 4 in the ink )
surface efttla¢ pennecpion pomior 37 @f thainkdcastrisige confainen hliah gorstdutes

of the ink supply port 13 faces downward imedi ately

the heh§af8dEO2 ih Mfe Gﬁéét[dlﬁgﬁn%gedilﬁz fictaaeve B InOFICheS)iopposite to the

cartridge container 31l. shown in FIG 3, the
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_ 11 into the ink container 12. The 14 comuni cation
biasingdbreebf the cobsprtg dAdtand pushes up thereadee (Ba ta apen dreswipply
in substantially the center of the upper surface) of

port 1?9.‘3_ PR Hi§ hiigRehe uﬂ@ﬁi&rl%géﬂ MW fohe gk EREi@as 11 iPEonnected

aci ng outside ‘even wh e ink cartridge 11 is

attached to.the.attachment portion of, t he hea
to the ZonRsaag P iONGT DT RE BoRb e it the gk S5l o
for the ink cartridge 11 to take in the air even when
comminaicatesawith theihkt oldees hta terehsnenabde theank3btode supplied to the
head cartridge 2. Through the conmuni cati on hole 14,
ink hdili& 410k cartridge 11 takes in the air

When the ink cartridge 11 is pulled out from the connection portion 37 of the
‘head cartridge 2, that is, when the ink cartridge 11 is removed from the attachment
portion 32 of the head cartridge 2, the pushed-up state of the valve 13c by the pin 13e
is released, so that the valve 13c is moved in the biasing direction of the coil spring
13d to close the supply port 13b. This configuration can prevent the ink 4 in the ink
container 12 from being leaked even if the leading end of the ink supply port 13 faces
downward immediately before the ink cartridge 11 is attached to the ink cartridge
container 31.
As shown in FIG. 3, the communication hole 14 serves as a vent hole for

taking the air from the outside of the ink cartridge 11 into the ink container 12. The




by the anmount corresponding to the decrease in the ink

4 in the ink container 12 from the outside into the

ink cartridge 11 at the tinme when the ink cartridge 11

is attached to the ink cartridge container 31 to

allowthe ink 4 to flow dowf to the ink cartridge

container 31 side fromthe ink container 12. The air

i ntroduction path 15 connects the ink container 12 and

[ [ 4 ' -ai .
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container 12. As a result, even when the ink 4 is .
the cesitgymfithe uppen atacakof digraartrigge manthadyeklag whigh isibe position

head cartridge 2 at the tine when the ink cartridge 11

facmg sutsileledeRaphdiPthiciak icﬁi‘tri_ﬁgé 11ii§l agadRAtBIthe httd&chrhént portion 32
reduce the ink 4 in the ink container 12 to thereby

r.edyce t.he pre in t ink _container, 1 air.is_ .

of theftigf sardEe By o s cafigur il S SoPShlec e e ok Gpidee 11
the ink container 12 to keep the internal pressure at

to takedmite 4ir even whentheing attached po s attaschieens gporfient 32 ¢f the head
supply the ink 4 to the ink cartridge container 31.

cartridge2 | n*_f'hf&fg?f thelconifithicafiord RoleS1 4 Wiﬂ@&&ﬁg@ﬂ”mkg@m the air

conmuni cation hole 14 and air 1ntroduction path 1

and tenporarily. reserves the . 4 in.order to preve

by the f1EouB! GrIeSROPHig b e AR o 81 e Tk AdB Hie Ik Dwdiner (J from
| eaked fromthe air introduction path 15 that

the outsidenimtodthe axk cartridgehEl arthe tone sihearthd thk daraidgekl 1 is attached to
reservoir section 16 is fornmed into substantially a

the inF lcanAAge %Blgifﬁﬁmdﬁr@q"tb%o@v #h%triﬁg% 0! RS Wbl lh?gnk _cl:_%réridge

ongl ttdi n Irection o i nk cont ai ner
air_introduction path 15 i.s provi ded at the | owernost
contaigt 31 Sidec ot th TebReneRer 125" that i o at the portion
bel ow t he shorter diagonal of the ink reservoir
s&he aomninftédudtsompath 15 connects the ink container 12 and the

communication hole 14 and introduces the air taken from the communication hole 14
into the ink container 12. As a result, even when the ink 4 is supplied to the ink
cartridge container 31 of the head cartridge 2 at the time when the ink cartridge 11 is
attached to the ink cartridge container 31 to reduce the ink 4 in the ink container 12 to
thereby reduce the pressure in the ink container 12, air is introduced through the air
introduction path 15 into the ink container 12 to keep the internal pressure at
equilibrium, so that it is possible to adequately supply the ink 4 to the ink cartridge
container 31.

The ink reservoir section 16 is provided between the communication hole 14

and amr introduction path 15 and temporarily reserves the ink 4 in order to prevent the




result, it is possible to return the ink 4 introduced
fromthe ink container 12 to the ink container 12
again. The ink reservoir section 16 has the

communi cation hole 14 at the uppernost apex of the
shorter diagonal, thereby fA&king it harder for the ink
4 introduced fromthe ink container 12 to be | eaked
fromthe comruni cation hole 14. The seal 17 is a

ok 00 B 5L pRERIC (R A R SRR Tl s A4 b 8hucion pa
comruni cati.on hole 14 from being | eaked outside the

15 that clemyaunicateg avith theThk contairer the seal 17 is made of a |
mat eri al having water repellency that prevents at

| $R8 tink Retvtir deckibRMEiQ IfBEPRHRE %ubgt%@ﬂi%}t a %&gﬁmﬁé

is peeled off at the tine of use,

.. can be replenished through the co i cation hole,14
having AlgngniRiaril 3h i losemidinal dRrafTyOp e iRk coMRINgs 42 * The
anount, as needed. The engagenent projection 18 is a
air intpocyjotioni path i Snisyprbvaded dtahs loleennostapex of thenmk cohtdiher 12, that

narrow si des of the ink cartridge 11 and i s engaged
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cartrid 2. The en nt .proj ection, 18 has, an er .
result. g i BRssTRR £ FetiEn tglegﬁgﬁgﬁ@gé@@e&iﬁp@ tﬁy inlgcontainer 1316 the ink
per pendi cul ar to the side surface of the ink container

contaihgr dDdgain. oVikte inltrésegeombditipiel § hastiearim@nicadon tioke 14 at
side surface to the end of the upper surface. The

the upPRARRRTERK of he hctor o B ieiedy f BB horler oy T B 4

. whi ch the engagenent projection 18 is forned.,K The
mtrod@ﬁ@i&@ﬁ%ﬁle @gwn@nerxa@ tarbe leaked fom thespmmyaicaies hole 14.
end has contact with one distal end of the upper

sThé e 197 is atrhembar forisdgiéngréiecdimdivinication hailel 14 thdtprevents
19b extending in parallel to the upper surface

the ink 4 flowing back toward the communication hole 14 from being leaked outside

the ink cartridge 11. Therefore, the seal 17 is made of a material having water
repellency that prevents at least the ink 4 from being passed through. The seal 17 is
peeled off at the time of use, and external air can be replenished through the
communication hole 14 into the ink container 12 depending on the ink use amount, as
needed.

The engagement projection 18 is a projection formed on the side surface of one
of the narrow sides of the ink cartridge 11 and is engaged with engagement holes 34a
formed on latch levers 34 of the ink cartridge container 31 of the head cartridge 2.

The engagement projection 18 has an upper surface which is a plane substantially



of the cartridge main body I la fromthe other end of
the inclined surface 19a. By form ng the engagenent
step 19, the height of the side surface on which the
plane 19b is provided is nmade one step |ower than the
upper surface of the cartrifge main body 11 a, and
thereby the ink cartridge 11 is engaged with an
“engagenent pieces 33 of the ink cartridge container

31. by nmeans.of the st partion. n the enga nt.,.
perpeiichtar 16 et sl e % hMinel AR duHa I550E Rieapopfiquely

the head cartridge 2, it is provided on the side
extendingffoms thesidb suifaseta therendnef the dppersurfacengdhedngagement

t he engagenent pieces 33 on the attachnent portion 32

s 190 SIGFRE e 38R or e BB opif e e
cartridge 2, the engagenent. step 1 serves as a

on Whl@iﬁﬁ agﬁasamﬁoarg:%@gﬁ 185 fagme om;%hﬁ gngagsment sfap.19 has an
residual quantity detection section 20 is provided at

inclinedplasied@asvtidseenddmswionedet with empdigairend of tlepupperatirface of
the ink cartridge 11 is formed. The residual quantity

the caf{FiU8E hélf BSRG 1132 bilfic 96 SxERRIAL SRINA (R fifoer surface
contai ner .1 nd _a contact point which is
of the 8¢ & pody ddadran the othier epg of thanclipedsirdeqs bp. By

section 36 of the head cartridge 2 at 17 the tinme when

formifg the eﬂigagembnt stgp 19 Ltheshedglitasthirel side subfac@bh agkiok e plane 19b
portion 32 of the head <cartridge 2. Here, three

. . r i | .
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of the cartridge main body 1la. The ink 4 has |

11a, and Harreby Hy ipksiseiridged 1i s cgsagadavithan engagempaipigegiadd of the
of detection pins facing inside the ink container 12

ink captidgdicpaedndr Ithemeatss 4f tHdephegion, ¢ aVhes shebngtigeynent step
t hereof becones | ow;, whereas a pair of detection pins

191s iﬁg&é?ioﬁltcgﬁl%pa?&chﬁlehpﬁoﬁ% % of e 1ehd %E\ft:l‘iﬁ%!e 2, it is provided on
 the side surface on the insertion end side to be engaged with the engagement pieces 33
on the attachment portion 32 of the head cartridge 2. When the ink cartridge 11 is
attached to the attachment portion 32 of the head cartridge 2, the engagement step 19
serves as a rotation supporting point.

As shown in FIG. 3, the residual quantity detection section 20 is provided at
the side surface on which the engagement step 19 of the ink cartridge 11 is formed.
The residual quantity detection section 20 includes contact members each having a
pair of detection pins facing inside the ink container 12 and a contact point which is

-electrically connected to an ink quantity detection section 36 of the head cartridge 2 at




resistivity thereof beconmes high. That is, when the
ink container 12 is filled up with the ink 4, all the
detection pins are dipped in the ink 4, with the
result that all the electrical resistivity thereof
become low. As the ink 4 i%7used, the detection pins
are exposed fromthe ink 4 starting fromthe above
and the electrical resistivity thereof |s accordlngly

the tinyf"Bp6R T ki T e BB o SeS0RinEHE: 6 (e head

_ink residual quanti ty in the ink container 12. The ]
cartridgerd erHesfe, three sonigesmeinbesy aersatanged te pafablchtodonamandther in
hei ght direction of the ink container 12 is not

| the heignmh%éu% af e de SutiradERofr (BE c&i‘tﬂdgé Fha?ﬁ %Hy 119,d etI%}mk 4 has

e resi quantity nore preci nunber o
t he stages of the ern1na| pl ates s

*condugiieg BEYBHESHEIET et PR aae?aK/OP Hgtigipins facing inside
constitutes the ink cartridge 11 has the ink supply

the inls ectithinier 12 aoerdippedhothonksdirtha ekecricié reédistivénf theftod becomes
bottom surface side serves as an engagenent region 22
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e engage ort Ion 21

havi_ng pl uraI ity of _projectiaqgns for | dent
I es1st1y% theggofiisomsg bé%]il tr Th :1‘1’10113% theoke@niain é]]gff& up with
t he 18 engagenent region 22 of the cartri dge mai n body

the ink 4.gall theelettigiRaesins trendipped in o inRal, witnthdkeadnthat all the
identify the type of the ink cartridge 11 based on the
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are attached to proper attachnment portions 32y,
exposegbfronihg sk startingdroridhe abaya andidie electripel TleﬁlﬁUVIty thereof is
cartridges are engaged wi th an engagenment concave

accordi@glylgd;rga&glns;tﬁagg%cﬁﬁm thBabavé. acThionfigutdtimsalRays the
residual quantity section 20 to detect the ink residual quantity in the ink container 12.
The number of the stages of terminal plates formed in the height direction of the ink
container 12 is not limited to three, but may be two. In order to detect the residual
quantity more precisely, the number of the stages of the terminal plates should be
increased.

The cartridge main body 11a that constitutes the ink cartridge 11 has the ink
supply section 13 on the bottom surface side thereof. The bottom surface side serves
as an engagement region 22 that is engaged with the attachment portion 32 of the

head cartridge 2. The engagement projection portion 21 having a plurality of

projections for identifying the type of the ink cartridge 11 is formed in a part of the



The head cartridge 2 to which the above ink cartridges
11y, 11m 11c, and 11k containing the inks 4 of
yel |l ow, nmagenta, cyan, and bl ack respectively. are
attached w | next be described. As shown in FIGS. 2
and 3, the head cartridge 28has the ink cartridge
container 3 1. The ink cartridge container 31 has the
attachnment portions 32y, 32m 32c, and 32k

hereinafter, sreferred collectiv t.o. as: nerel ..
engagbEniiiune2 s s gt ot R 1207 Bpeennat qgeiection
11 is attached, engagenent piece 33 and |atch |ever 34
portioh@1 dandidantifyhthe typkotthetink dgeridge 1bibasedgn thevireangBnent
for biasing the ink cartridge I | in the renoval
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the ink 4, ink detection sections 38 and 39 for
head chetrigipei2) theoinkseint igeb asneragbd twich amkngdagetnéhieoncave portion
connection portion 37, a handle 40 for renoving the

' : i . hpt er mai n body
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a head cap 42 for protecting the discharge head 41. 19
Thee Beadhedtrdge D& whigh the abgvemnle pantndgesnkd e dd ok ildgeand 11k
| is attached is forned into substantially a concave

contaipiifg therinkd 4 bf yBRowpAREeftal &Pt ahl ®IKK resgédtiv@w &% a@fched
insert/eject port for the ink cartridge 11 to be

. tac . In this case, four ink cartridges | |
Wmn%%téj%c%ggré#’%%d in the attachnment portion side by side
in the feedin direction of the recording paper P. )
LAk sheowa In IEIG%a 2tanddfly he head ¢pstridgeat haethe 1p§ caftedge gontainer
has a shape elongated in the printing width direction
31. TFhéiik ddrtriipt @intginé®1 hidthe attachment portions 32y, 32m, 32c, and

32k (hereinafter, referred collectively to as merely "attachment portion 32") to which
- the ink cartridge 11 is attached, engagement piece 33 and latch lever 34 for fixing the
ink cartridge 11, biasing member 35 for biasing the ink cartridge 11 in the removal
direction, ink residual quantity detection section 36 for detecting the ink residual
quantity in the ink cartridge 11, connection portion 37 which is connected to the ink
supply section 13 and receives supply of the ink 4, ink detection sections 38 and 39

- for detecting presence/absence of the ink 4 in the connection portion 37, a handle 40
for removing the ink cartridge container 31 from the printer main body 3, a discharge
head 41 for discharging the ink 4, and a head cap 42 for protecting the discharge head

41.




cartridge 11. The ink cartridge I | is attached to and
contained in the ink cartridge container 3 1. As
shown in FIG 6, the attachnment portion 32 is a
portion to which the ink cartridge I | is attached.
The attachment portion 32 i% partitioned by partition
walls 32a into the attachnent portion 32y to which a
yellow ink cartridge 11y is attached, the attachnent

Rt Bar oL ot B TRRORE i Carthdd L (el formed

) cgan ink cartridge 11 c is attached, and attachnent
mto spbstanisall32 koneawspcrthion vottathie upper suirfacd ihgeeof skrviisg as an
attached such that the attachment portions 32y, 32m
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Ink cartridge 11 k 1 s nmade

.wider. than the wdfhs of other jnk, tridges, 11y,..
cartridigy T g ontatped b theretiaghitiegt baion sigs by e tog Hepling
ink 4. Accordingly, the width of the attachnent
directpmr of the r82érdimg papbe Ry deiketthauink dartrvdgit hls theattadhement portion
ot her attachnent portions 32y, 32m and 32c.

As
32 SRR, L RRONE NIIOT ity S REBRRRIRE i
.attach . ti 32. to whi t he i nk t.ri I
carrifize Db 2 sheeartes bhistirbad 'ABd congt iphe mleemsidee
the end edge of the attachnent portion 32 in the

contalnen@itt udi nal direction thereof and is engaged with the
engagenent step 19 of the ink cartridge 11. The ink
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of the ink <cartridge 11 on which the engagenent step
32a int8 theattadhrhentpetition 32ptatvddch @ yellew ink cartridge 11y is attached,

the attachment portion 32m to which a magenta ink cartridge 11m is attached, the

“ attachment portion 32c to which the cyan ink cartridge 11c is attached, and
attachment portion 32k to which a black ink cartridge 11k is attached such that the
attachment portions 32y, 32m, 32c and 32k are adjacently disposed to one another.

The width of the black ink cartridge 11k is made wider than the widths of other

ink cartridges 11y, 11m, and 11c¢ in order to increase the content of the ink 4.
Accordingly, the width of the attachmént portion 32k is made wider than the widths
of the other attachment portions 32y, 32m, and 32c.

As described above and shown in FIG. 3, the engagement piece 33 is provided

at the opening edges of the attachment portion 32 to which the ink cartridge 11 is



attachnment portion 32 with the engagenent position

bet ween t he engagenent step 19 and engagenent pieces
33 serving as a rotation supporting point. In this
manner, the ink cartridge 11 can easily be attached
to the attachment portion 389, Further, it is possible
to prevent the residual quantity detection section 20
from rubbi ng agai nst the side surface of the ink

attachf ] ThERTEEEMAIHest in PER R o 85 b el acpment

_FIG 3, the latch lever 34 is formed by bending a
portiop| 3t ie thptongtudinhl direchon thateof and 1sleagsgabwithithaengagement
opposed rel ative to the engagenent piece 33 of the

step 19 UFRRAMMarRIgk! A1 Phe ikartcRioed] i BBIIGHES issed R he

the other end i n the longitudimal dire n thereof.

The base e o) he latch lever 34 is farmed . .
attachmeng gpﬁmw%va{h thensaimem SR 19 Side3ering a5 ppnsertion end
surface of the attachnent portion 32. The distal end
and attdchedéo tHeadttachirene poibr 32 &l sixhi cmiahyerdthapdbecside afithe ink
from close to the side surface. The engagenent hol e

cartridfy 1 gl WHTHERRbneAGotlot dop 19% RoFrilod EfpraBiTh thever
attachgieta?t%&ggg %@ﬁgggéégéﬁ%t:R?xtﬁft{]mﬁﬁ%ﬁfrgaéghé;ngag@n@néat&p 19

to be engaged with the 21 engagenent projection 18 of

and erfgageimekt pretéy 33 gervirg ad destatiyn pugportihg peidthe In dds manner, the
cartridge 11 attached to the attachnment portion 32

. | f [ y 3 o
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' .and is disposed.in the attachnment portion 32 _sp as to
possiblg t;prevent thr resideslgugatity detactionesection2i) framyupbngragainst the
t hereof. The biasing nmenber 35 is an eject nenber

side sundadensf the itlpeartiddyd ¢qmainer Bedhereby protecting the residual quantity
detection section 20.

As shown in FIG. 3, the latch lever 34 is formed by bending a plate spring and
is provided at the side surface opposed relative to the engagement piece 33 of the
attachment portion 32, that is, at the side surface of the other end in the longitudinal
direction thereof. The base end of the latch lever 34 is formed integrally with the
bottom portion of the side surface of the attachment portion 32. The distal end of the
latch lever 34 is elastically displaced away from/close to the side surface. The
engagement hole 34 is formed on the distal end side of the latch lever 34. When the
ink cartridge 11 is attached to the attachment portion 32, the latch lever 34 is

elastically displaced to allow the engagement hole 34a to be engaged with the




" by bending, the eject nmenber being elastically
di splaced in the direction away from close to the
bottom surface of the ink cartridge 11 to press the
bottom surface thereof, thereby biasing the ink
cartridge 11 attached to tRé attachment portion 32 in
the renoval direction fromthe attachnent portion 32.
When an engagenent bet ween the engagenent hol e 34a
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attachmsnt portion 23. The |nk reS| dual guantity
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the ink 4 in the ink cartridge 11 in a stepw se

32, manner. As shown in FIG 6, four ink residual
guantity detectlon sections 36 are provided in the

achnent portl 2y, nd 32k for t
" W bigsing @g&beé i %}@@db}ég]@@tﬁlag@ alg, spring angyig %1med in
11k As shown in FIG 3, when the ink cartridge 11 is

the atathaehepotiontItesdea tsias thel ideartridgbd 1 ihnke regoehlairection
gquantity detection section 36 comnes into contact with
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_ surface of the |nk cartridge 11 and is electrjically
by berdingclbe cieat megrabey. bemg elasticalbsdigplaced imthe digection away
detection section 36 is pressed by a not shown bi asing
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side. This configuration allows the ink residual
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ink cartridge 11 and thereby to be electrically
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portions 37 are provided in substantially the center
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The ink residual quantity detection section 36 detects the residual quantity of
the ink 4 in the ink cartridge 11 in a stepwise manner. As shown in FIG. 6, four ink
residual quantity detection sections 36 are provided in the attachment portions 32y,
32m, 32c¢, and 32k for the ink cartridges of respective colors 11y, 11m, 11c, and 11k.
As shown in FIG. 3, when the ink cartridge 11 is attached to the head cartridge 2, the
ink residual quantity detection section 36 comes into contact with the residual quantity
detection section 20 arranged in parallel in the height direction of the side surface of
the ink cartridge 11 and is electrically connected thereto. The ink residual quantity

detection section 36 is pressed by a not shown biasing member in the direction toward



supply sections 13 of the ink cartridges 11 y, 11m 11
c, and 11 k are connected to the connection portions
37. The connection portion 37 serves as an ink supply
path for supplying the ink 4 fromthe ink supply
section 13 to the dischargé2head 41. Mre
specifically, the connection portion 37 has, as shown
in FIG 7, the ink holder 51 for holding the ink 4
. suppl.ied fromthe .ink cartrid 11, a.seal. er 52
the inf GRRUSS 1 b e Wik couigation Soni the inlcrasidel AR
to the connection portion 37, a filter 53 for
detectican3peting 3onpbel dttaehed firinbeto thie résidaal (?J&Iﬂity deteerib@pection 20
54 for opening/closing the supply path to the head

N Yl e e T e

ink 4 supplied fromthe ink cartridge 11. The sea
nth® epnIEEtoR porienhadf argpreyideddnsubstaatially e contergf the
the ink holder 51. Wen the ink supply section 13 of

attachht pOIGIRIIy, 08, 30k, drkd SDRNCWieth 0 ihk artritghol Berl 1m, 11,
(0]

the connection portion 37, the seal nenber
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bei ng | eaked outside. The filter 53 renoves dirt,
supplyseetions 43 dfitheink eastridges 1 xs 1 baed 1o4 ansd] Hnarg aonacitad tathe
at the tinme of detachnent/attachnment of 23 the ink

conne8@én poitRs BY. TR éddreBioR® ottforP3 Py agithn irﬂ@snﬂﬁ{lqj' \ixmﬁﬂl for

bel ow the i nk detection sections 38 and 39. As sho

i.n El GS and,.,95 t he val ve.ne ni,sm,54, has .an,i,nk
supplyfifig il O3 the ok Bt e BR 110 BT UREH 3R 18R s

the ink holder 5 1, an ink chanber 62 into which the

i More speafically, dhe comechioniporiion3pdes, & shovemin FIKS. 7, the ink

outflow path 63 through which the ink4 flows out from
holdeﬂbﬁtsfdr%lgiﬁg&ﬁ@ 164 suppliPREH WeRAk thRAd84 1 P! K¥éAekbmber 52

et ween
for sealing the ink supply section 13 to be connected to the connection portion 37, a
filter 53 for removing impurities in the ink 4 and a valve mechanism 54 for
opening/closing the supply path to the head chip 41 side.

The ink holder 51 is a space that is connected to the ink supply section 13 and
holds the ink 4 supplied from the ink cartridge 11. The seal member 52 is a member
provided at the upper end of the ink holder 51. 'When the ink supply section 13 of
the ink cartridge 11 is connected to the ink holder 51 of the connection portion 37, the
seal member 52 seals the portion between the ink holder 51 and ink supply section 13

so as to prevent the ink 4 from being leaked outside. The filter 53 removes dirt, dust,

and the like that has been mixed into the ink 4 at the time of detachment/attachment of



ink inflow path 61 side of the ink chanmber 62 and the
ink outflow path side of the ink chanber 62, a valve
65 for opening/closing the opening portion 64, a

bi asi ng menber 66 for biasing the valve 65 in the
closing direction of the opéning portion 64, a
negati ve pressure adjusting screM/67 for adjusting the
strength of the biasing nmenber a vaIve shaft 68

t 0 be_connec e valy and a m
- the inkgartiidgin bt e Péﬁmgégqapw@ﬁgﬁ& theamﬂm B g feteztion
path 61 is a supply path connected to the ink

section®©B® ahd80. 12 of the ink cartridge 11 through the ink
hol der 5 1. Through the ink flow path 6 1, the ink 4

dAg gﬁé@n i 'FI??E%’I}H% tﬂ@vﬁl@ rﬁ?ch%ﬂ%glb EE ‘1113591 fi‘l? inflow path 61

fromthe bottom surface of the ink holder 51 to th
to which khe irdeb és suppliedieom the Brdralder Bb ansink chamber ﬁavnwgwhlch

substantially a rectangular solid integrally forned

‘the ink# tfiowd rohithel ik 6w th 61, arl itk QbR 8Bhhfshghanhich the
openi ng portlon 64. he ink 4 flows into the ink

inke SRR Aot b ik A 4 ' ek B6tdn el pefPREAQatyeen the

i nk charrber 62 through the ink outflow ﬁgth 63. The
ink inflow path 6l sidepefi the sk thambenfhryd he inkrantilowqrath pieiafithe ink
4 is 24 supplied fromthe ink chamber 62 through the

chamR &2 BYaRRY 63 R} dpeninbAdosink R bbesive Pﬁgﬁ&h 63, 4 §1asmgkmember

connécted to the disc arge head 41. the in
bot t om surf ac
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65 is a valve that closes the openlng portion 64 to
negativé pressuteradjusting scnesriédrfos adjustiog thestrerigth of Hevbipsing mamber

side and ink outflow path 63 side. The valve 65 noves
66, a %@fg@ @B%@ﬁﬁé&@ﬁﬁé%ﬂ@%ﬁﬂﬂ%@{m&@a 80 @s by
connected to the valve shaft. 68.

The ink inflow path 61 is a supply path connected to the ink container 12 of the

ink cartridge 11 through the ink holder 51. Through the ink flow path 61, the ink 4
in the ink container 12 can be supplied to the discharge head 41.  The ink inflow path
61 is formed from the bottom surface of the ink hoider 51 to the ink chamber 62.
The ink chamber 62 is a space having substantially a rectangular solid integrally
formed with the ink inflow path 61, ink outflow path 63, and opening portion 64.
The ink 4 flows into the ink chamber 62 through the ink inflow path 61, passed
through the openihg portion 64, and flows out of the ink chamber 62 through the ink

outflow path 63. The ink outflow path 63 is a supply path to which the ink 4 is




restoring force of the diaphragm 69 connected to the
val ve 65 through the valve shaft 68, and a negative
pressure of the ink 4 on the ink outflow path 63 side.
When being at |ower end, the valve 65 closes the
opening portion 64 to divid4 the ink chanber 62 into
the ink inflow path 61 side and ink outflow path 63
side, thereby blocking supply of the ink 4 to the ink

suppLHigEg R Bk elitibor S g ouer s oReBt: PERONHE \ohs, tnkeanttlow

does not divide the ink chanber 62 into the ink
path 6islconneeted 16 thesdisehaamgel heak4 dbut Thatispeietink dutflaie path 63is
the result that the ink 4 can be supplied to the
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66 is, for exanple, a conpression coil spring. The

chamberet iigo denp&rinflow sath 6l wWideshdatkvmeaflowhgath@eside. The valve
surface of the valve 65 and the wupper surface of the
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of the biasing nenber 66 biases the valve 65 .in the
restorfigoforeiotiheciapluager 69 penussiad todhp yatviedd aoughthe valve shaft

negative pressure 25 adjustnment screw 67 is a screw

68, arldot n%ﬁtiﬂ@?ﬂré@ut&@f thedak Adort tedak @utfldve patinss vidleMerWhen being
66. t is, the biasing force of the biasing nenber
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. although details will_ be described later, it is _.

into thspkeki lbﬁ@Wt path @l side anbinkeouiflowepaih &3side thereby dlogking supply
for operating the valve 65 that opens/closes the

of theGAR A {B%hd K ¢1ﬂﬁ0646p75thr634 giWihes befigo@tippRr Bh€ S84t the biasing

_ adj ust ment screw

force of the biasing member 66, the valve 65 does not divide the ink chamber 62 into

the ink inflow path 61 side and ink outflow path 63 side, with the result that the ink 4
. can be supplied to the discharge head 1.  Although any material can be used for the

valve 63, it is made of, for example, a rubber elastic body, so called an elastomer in

order to ensure high sealing properties.

The biasing member 66 is, for example, a compression coil spring. The
biasing member 66 is provided between the upper surface of the valve 65 and the
upper surface of the ink chamber 62 and connects the negative pressure adjustment

screw 67 and valve 65. The biasing force of the biasing member 66 biases the valve

65 1n the closing direction of the opening portion 64. The negative pressure
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The val ve shaft 68 is a shaft whose one end is
connected to the valve 65 and the other end is
connected to the diaphragm 69. Wth this
configuration, the valve 65 and di aphragm 69 exerci se
in conjunction with each oBRer. The diaphragm69 is a
thin elastic plate connected to one end of the valve
shaft 68. The diaphragm 69 is constituted by one main
surface op,the ink outflo th 63 side of.the.ink
tipB e Wiasing dafe gfdbe Fidsii member
air and elastically displaced to the air side and ink
66. ‘Dhatfikahe haisingBoree of thpybiasingtmermpéeb@ can bs adjustedrtiraugh the
negati ve pressure of the ink 4. As shown in FIG 8, in

_ | . . bove :
ad]uStconﬁl pgurat%ﬁ?@?ﬁe vai E\l/(g %E |§g%?esséd %S%gegliug:d?%lgugh
Lfor of the hiasing ne r 66_and. a biasing force of.
details wall be g6 tor; 1 IsspRysiole ip adiusl the negaltyqRresiylg of the ink 4
openi ng portion 64 of the ink chanber 62. \Wen the

for operiting the vdlvedsahgedpénseioidiehel opemiap portiea 4 4irough the
i ncrease the negative pressure of the ink 4 in the ink

negaﬁg%;%g{l{eﬁgdjgﬁn{eq&&%@ytf| ow path 63 side, which is

e-regions obtai'ned by dividing the ink
chanber 62 with the opening portion 64 as a _border

t Fae yalysshall ©8as aishafihese ans aad is connested krthe vadve 65 and

pressure under a negative pressure of the ink 4 as

the otlsdrand ik BofmdatePto the difjshiram 69)s With thiheonfahiretiohaht valve

68 and val ve 65 against a biasing force of the biasing
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. 62 and_ ink outflow path 63 side is released, with the
a thin elastic plate sennassed tone end ofligpialeastialiodd. hEhe diepheaga 9 is
path 61 side to the ink outflow path 63 side.
constifthéd Bflone mainisiffade 8atthy ikhasiow SatR63tdde bHthednk $hamber 62

decreased and the diaphragm 69 is restored to the
and the other main surface exposed to the air and elastically displaced to the air side
and ink outflow path 63 side by an atmosphere pressure and a negative pressure of the
ink 4.

As shown in FIG. 8, in the valve mechanism 54 having the above-described
configuration, the valve 65 is pressed by a biasing force of the biasing member 66 and
a biasing force of the diaphragm 69 in such a direction to close the opening portion 64
of the ink chamber 62. 'When the ink 4 is discharged from the discharge head 41 to
increaée the negative pressure of the ink 4 in the ink chamber 62 on the ink outflow

path 63 side, which is one of the regions obtained by dividing the ink chamber 62 with

the opening portion 64 as a border, the diaphragm 69 is pushed up by an atmosphere



original shape by its restoring force, with the result
that the biasing force of the biasing nenber 66 noves
down the valve shaft 68 and valve 65 in such a
direction to close the ink chanber 62. As descri bed
above, when the negative piéssure of the ink 4 is

i ncreased every time the ink 4 is discharged, the
above operation is perforned in the valve nmechani sm

54. In the connection paortion 37, the, tity of the
pressutpjunder AnegatyeRresHe o Hisrinkat shovg il vt taareby Ash up
4 in the ink container 12 is supplied to the ink

 the vabvesther 65and Ablveld soainsre bifdig Yeice ofite biakisiedaemiber 66. At
introduced into the ink cartridge 11 through the air

.l ntroduct i on { L [:] e i
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cartridge 11. As a result, an ink droplet i is . .
chambestQ? anshinkoouwtflow path 68eids is rolensasl, avith herrgselt thas theink 4 is
nozzle 104a (to be described |later) to keep the

supplicltfRsridhe RISETIHW phth 6 N§ide s deomkanitflbwlgath63 side. Thereafter,
equilibrium This equilibriumstate is ‘obtai ned when

there is litt ink,4 in the.air jntroducti .path 15.
the negaTi Bigsyk e 1Mk 4 {5 APribed Bndhe iR bE M aRIR St o the
39 are made of a pair of |inear menbers having
originabstuypethyrits restoping fores, wittetheimsidt that tiscbigsingtiorae afghe
' the 27 presence/absence of the ink 4 in the connection
biasin%gﬁ%ﬂfnﬁ& 66 niveRUovAIRGlaBek Sl b and K'alv%‘thSu?Et%LdeifHétion to

the 1nk cartridge 11. The | eading ends o
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di sposed in such a manner that one ends thereof .
4 is inpeoased everyttimee ithekinko! Batisdhbrgad; the abeveoopesatien sfparformed in
connection portion 37 and the other ends thereof are
the vaR RREhEHshG4.t he di scharge head 41.

In the connection portion 37, the quantity of the ink 4 in the ink container 12 is
reduced when the ink 4 in the ink container 12 is supplied to the ink chamber 62. At
this time, however, the outside air is introduced into the ink cartridge 11 through the
air infroduction path 15. The air introduced into the ink cartridge 11 is sent to the
- upper portion of the ink cartridge 11.  As a result, an ink droplet i is returned to a
state before being discharged from a nozzle 104a (to be described later) to keep the
internal pressure in the ink container 12 at equilibrium. This equilibrium state is
obtained when there is little ink 4 in the air introduction path 15.

As shown in FIG. 7, the ink detection sections 38 and 39 are made of a pair of

linear members having conducting properties, the linear members detecting the



The one ends of the ink detection sections 38 and 39
are positioned above the filter 53 in the connection
portion 37. Qtherw se, the negative pressure of the
ink 4 on the discharge head 41 side is increased in
the case where the level of7the ink 4 is |ower than
the filter 53, causing the apparatus to mal function.
The ink detection sections 38 and 39 detect the ink 4

at ,the posjtian ea r to the ink.cartridge 11 than .
preseiaesenéest e MkAapaly comsrBhpinsioha T bEconrediE o e ink
4 from goi ng bel ow t he fllter 53. The handl e 40 nakes
supply sectmsy|3 of thenmieatthidge ik. c herleatdjng ends of therlugbr nfembers

repl acenent i s necessary due to wear of the ink
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er appar

41 i §.di sposed an t he tton1s rface e
are digpgse |1%I§'ég h 2 ganaen tgmee %%ffwg Wé&t hplder 51 from
' nozzl es 104a (to be descrlbed later) linearly

the ouasidan@de é@mecdsppoitiore3T ahdtite othbeendiztherdf ags somectel to
i nk di scharge ports for discharging the ink droplet i

thEdléﬁl%‘Péézﬁ%iipmthe connection portion 37. As shown in

e 'head cap 42 serves as a cover for
protecting the discharge head 41. Wen the ink

di'be Rae gads of the inksletestion sectiensopbared 32 |a&wlnen%al%pve the

cover opening/cl osing nmechanism (to be descri bed
filter $I§Irﬁlﬂ1)3 @hnb&goPpoitiodr3 el Otheewise, the ndgative peessae dfdhe ink 4

has a groove portion 71 formed in the opening/closing
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absorbs the excess ink 4 adhered to a discharg
lower dbar thediliersd b rausing thesapparaus thawdfunetiorhe Th@amk detsction

is configured to nove al ong the groove portion 71,
sect10h§1 98 ahd 39 ddtedthiBe Bilf £6t fRPRitidhEeEr @WhE N cartiadge’11 than

ch is shorter direction of the ink cartridge
the filter 53, thereby preventing the level of the ink 4 from going below the filter 53.

The handle 40 makes it easy to remove the ink cartridge container 31 if
replacement is necessary due to wear of the ink cartridge container 31 or if repair of
the ink-jet printer apparatus 1 18 necessary.

The discharge head 41 is disposed along the bottom surface of the ink cartridge
container 31. The discharge head 41 has nozzles 104a (to be described later) linearly
arranged for respective colors, the nozzles serving as ink discharge ports for
discharging the ink droplet i supplied from the connection portion 37.

As shown in FIG. 2, the head cap 42 serves as a cover for protecting the

discharge head 41.  When the ink 4 is discharged, the head cap 42 is opened/closed



11 at the tinme of opening/closing operation. The
cleaning roller 72 is rotated while <contacting the

di scharge surface 4l1a of the discharge head 41 at the
time of opening/closing ogeration to absorb the
excess ink 4, thereby cleaBfng the discharge surface
41a of the discharge head 41. A nenber having a high
wat er absorption rate is used for the cleaning roller

72. The.he cap 4 revents the ink.4 in e . .

by 2 of i SRR RiostEmeR AR e HPSctbet AdeRiRAMhE prinjsr again body
10 and 11, the discharge head 41 has, for ink 4 of

3. Thahbad cap 42 hasagrodvopotiondt] frhedriatlke opdning/closing direction,
constituting a base circuit substrate, a pair of

and a CRARRTORLF TS MG PrARE IRV IRl 2] UicdiFof B Hiad cap
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droplet state, an ink liquid chanber 105 which is

head 4lr rDheHest cbaAp 40 adigared tpoioestatorpthercgeoeve portimagpl, yhat is,
of the ink 4, and an ink flow path 106 for supplying
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substrate made of ,silicone 29 _and_has, on one .main .
11 at thatmae of opanigg/closingeperafigne| dasleaninproller 24 pptated while
thereof as well as control circuits including a main

contacHi theidistha iy supfaceidlg witthe gisohaipetrhd dn at dantinel of
circuit, and the like for controlling the heating
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transi stor, or the Iike. The gair of heating el enents

surfacgdda of ke doghargehead . heamasberayinmesigh water absorption rate
is used for the cleaning roller 72. The head cap 42 prevents the ink 4 in the

“discharge head 41 from being dried.

As shown in FIGS. 10 and 11, the discharge head 41 has, for ink 4 of each
color, a semiconductor substrate 101 constituting a base circuit substrate, a pair of
heating elements 102a and 102b for heating the ink 4, a barrier layer 103 for
preventing leakage of the ink 4, a nozzle sheet 104 having a large number of nozzle
104a through which the ink 4 is discharged in a liquid droplet state, an ink liquid
chamber 105 which is surrounded by the above components and receives supply of
the ink 4, and an ink flow path 106 for supplying the ink 4 to the ink liquid chamber
105.

The semiconductor substrate 101 is a semiconductor substrate made of silicone




supplied fromthe control circuit and heat the ink 4
in the ink liquid chanber 105 to increase the
internal pressure in the ink |iquid chanber 105. The
heated ink 4 is discharged fromthe nozzl es 104a
formed on the nozzle sheet 2204 (to be descri bed
later) in a liquid droplet state. The barrier |ayer
103 is lam nated on the main surface 10la of the
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filmresist. After the barrier layer 103 is |am nated
well asicontrbkcieaititsrinciwding s mdiaoperthida cohtroheirawtisobruhecatoon
substrate 101, unnecessary portion is renoved by a
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surrounds respecCtive p
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_ of heating elements 102a and 102b constitute a part

like. of the ink liquid chanber 105. The nozzle sheet 104 is
a sheet-1li ke menber on which the nozzles 104a for
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circular manner. One nozzle 104a is so disposed as to

increaf@d tdraalprefsune i ihednklli tharhb&al1081d TRZheatdd nk 4 is
nozzle sheet 104 constitutes a part of the ink liquid

s S 08 RO Sn RO MR TR B

- of heating elenents 102a and 102b, barrier |layer 103
later) wndiliguigdreples siaée: 104 and receives supply of the ink 4
through the ink flow path 106. The ink 4

The barrier layer 103 is laminated on the main surface 101a of the
semiconductor substrate 101. The barrier layer 103 is made of, for example,
exposure hardening type dry film resist. After the barrier layer 103 is laminated on
the entire main surface 101a of the semiconductor substrate 101, unnecessary portion
is removed by a photolithography process. Asa result, the barrier layer 103
surrounds respective pairs of heating elements 102a and 102b in substantially U-shape. |
The area in which the barrier layer 103 surrounds the pair of heating elements 102a
and 102b constitute a part of the ink liquid chamber 105.

The nozzle sheet 104 is a sheet-dike member on which the nozzles 104a for
discharging the ink droplet i and is laminated on the side opposite to the

semiconductor substrate 101 of the barrier layer 103. The nozzle 104a is a minute




in the ink Iiquid chanber 105 is heated by the heating
el enents 102a and 102b to increase the interna
pressure in the ink |iquid chanber 105. The ink flow
path 106 is connected to the ink outflow path 63 of
the connection portion 37 &Rd receives supply of the
ink 4 fromthe ink cartridge 11 connected to the
connection portion 37, thereby constituting flow
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path 106. That is, the ink flow path 106 communicates
104a wmiso Witposed as teface arpaimoof heating glerabhts vliO2g and 02bk 4A'he nozzle
supplied from the ink cartridge 11 to flowinto the

sheet | (odH<Bit B8 haddO5F ALl iilhid itk 1050ui d chanber

105. I'n the abovenenti on charge head 41, a pair

heat j.ng ,el enent Q2a and 102b .are pyovided for
o ey N GHARTRR JABE: 2 some sHrpURdE By Rl SerBiondRctor
liquid chanbers 105 each having the heating el enent
substratei ¥01] f2ia od hdatl@P bleatentsil 02angedl 102b, bartiemlayemn] Qfemed abzzle
The di scharge head 41 appropriately selects the pair
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i apparatus 1_an rives the pair,.thereby djschargi
in the irﬁ%ﬁw chamber ﬂ@g iimkeated by dhsheatingelementssl G @dg 1‘2?34 ®

droplet state fromthe nozzle 104a corresponding to

increatdrthe inerealpressunkin theuinkl lighRIlemB&5L05VorEhe ink flow path 106
specifically, in the discharge head 41, the ink 4
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Then, . a pulse current is applied for a short tine, .
supply of theialrfifeom the inkscatradgeo] } penysgtad torthe egnneggion portion 37,
el enents 102a and 102b to allow the pair to rapidly

therebgenastituenh ¢Riw pitdhisfoi Senrding the ink 4 to the respective ink liquid
- chambers 105 communicating with this ink flow path 106. That is, the ink flow path
106 communicates with the connection portion 37, allowing the ink 4 supplied from
the ink cartridge 11 to flow into the ink flow path 106 and fill the ink liquid chamber
105.
In the abovementioned discharge head 41, a pair of heating elements 102a and
102b are provided for each ink liquid chamber 105, and about hundred ink liquid
chambers 105 each having the heating element pair 102a and 102b are arranged in a
line in general. The discharge head 41 appropriately selects the pair of heating

elements 102a and 102b according to an instruction from a controller of the printer

apparatus 1 and drives the pair, thereby discharging the ink 4 in the ink liquid




result that gas phase ink bubbles are generated at the
boundary between the ink 4 and the pair of heating

el enents 102a and 102b. Subsequently, the ink 4 is
pressed by a volune corresponding to the vol une of

t he expanded ink bubbles addl, further, the ink 4
boils. As a result, the ink 4 is discharged, by a

vol une corresponding to the .volune of the ink 4 that

ess by the jnk bubbles at t ortion
chambed 8035 Pt dolsh st omahe el Re8 o Rbnding to e
an ink droplet i, and put on the recordi ng paper P. As
relevashmkrliquid eh@mb2? 105n t he di scharge head 41, a pair of
heatlng el enents 102a and 102b are arranged si de by
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the direction substantially perpendicular to the
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denoted by the arrowDin FIG 1 In FIG 12, the
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di vidi ng | engthwi se one heating 32 el epent 102 have
result thaé gasiphasednlybrbblestane gendrgicdat hebeundsy begveandhe ik 4 and
102) and a wdth half the original. Therefore, the

the palr@sTRugng elorabies 102 ane 108D hubiegudsady NeaGAIR s pressed by a
el ements 102 i s doubl e that of the original. Wen the
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resi stance val ue double that of the original are
4 boﬂ&: onhearewli, the ki 4t discharged, dly  eslumeeyeespoading to the
beconmes four times that of the original.

volume of the ink 4 that is pressed by the ink bubbles at the portion contacting the
nozzle 104a, from the nozzle 104a as an ink droplet i, and put on the recording paper
P.

As shown in FIG. 12, in the discharge head 41, a pair of heating elements 102a
and 102b are arranged side by side in one ink liquid chamber 105. That is, one ink
liquid chamber 105 has a pair of heating elements 102a and 102b. More sPeciﬁcaily,
.the pair of heating elements 102a and 102b are arranged side by side in the direction
substantially perpendicular to the feeding direction of the recording paper P, which is
denoted by the arrow D in FIG. 12. In FIG. 12, the position of the nozzle 104a is
- denoted by the dashed line.

The divided heating elements obtained by dividing lengthwise one heating




In order to boil the ink in the ink liquid chanber

105, it is necessary to apply a constant power to the
heati ng el enents 102 to heat them The reason is that
the ink 1is discharged using the energy at the tinme of
boi li ng. Wen the resistanég value is low, current to
be applied nust be increased. In this case, however,
the resistance value of the heating elenents 102 is

lemelif {172 Bt 2t Jaih asineior{Biia 480G bogid Flgment 103) and a

is possible to reduce the size of a transistor for
width$apithy ionguealr r 8hierefores the iesgtdnce spheeof artuet the dividéé heating
the thickness of the heating elenents 102 is nade
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clemehEIOZE AR, HBELEIRTRANAL RIRRO AR R dlements 102
sel ected as the heating el ements, 102, strength, _and
are COBREIPd it 8ST1qS, gieany fhat the keating fements 107 eachdwying a
the heating elenents 102. Therefore, in the present

resistance &ahiecdouble thapwf tedudgingl dreechibcied an setias thtotal resistance
di vidi ng one heating elenent 102 into two, the

' ' - hi gher. When t he divided
value hgé(%fﬁ%%fbifé@%%“@aﬁ%@%?’&ﬁﬂ&%d in one ink |iquid
- chanber 105 are allowed. to sinultanegusly reach the
t Brprdentabell the inkiinhe ik liqudisbamber Qa4 it isnecgssaryiéo apply a
ti me needed for bubble generation is nade equal

consta€ pwRep id (e Hddink et R 0230 hb@Pthehlle THkEa88n idat M ink
heating el ements 102 boils sinultaneously and,

.. 1 therefore .the jink droplet.js.disc ed in the .
s dischafed il egenbl e hebfiuine o THES hedbsishibos alye i
hand, when tinme difference is given to the bubble
low, cygant ot beoappliedemusitbe ingreased.d egl thésseasaghewevarnthe regis{ance
the inks on the two heating elenments 102 do not boil

value 21; ﬂité:qﬁeafigg lége%rggllltﬁl Oi?. gﬁ asidehighdiesél ki ias posdbleadtothe ink
with reduced current.

With the above configuration, it is possible to reduce the size of a transistor for
supplying current, resulting in space reduction. When the thickness of the heating
- elements 102 is made smaller, the resistance value thereof can be increased.
However, in the light of the material selected as the heating elements 102, strength,
and endurance, there is a limit to reduce the thickness of the heating elements 102.
Therefore, in the present invention, not by reduéing the thickness but by dividing one
heating element 102 into two, the resistance value is made higher.

When the divided heating elements 102 provided in one ink liquid chamber

1035 are allowed to simultaneously reach the temperature at which the ink boils, that is,



deviated fromthe center axis direction of the nozzle
104a and the ink droplet is discharged in a

defl ecting manner. Thus, it is possible to put the ink
droplet on the position deviated fromthe normal ink
| andi ng position obtained BA the case where the 'ink
di scharge direction is not deflected. FIG 13 is a
view for explaining the deflection of the discharge

direcfio f.the ink dr.ople In FIG 13
the timgpe 8ubblagsgeapgamarlg @éﬁ({?&%@h&%earth% begig dements
di scharge surface of the ink droplet i, the ink

102, s s @in the itwodiehting eldneerts d 02 dioilg simalitarmsourl yviridy cherefore, the
defl ection as indicated by the dotted arrow. On the

’ I yon of
ink drﬁﬁl'é?isn@?%ﬁr%#’f@“ﬂg shli2pnls ot D) FebFnpAE L8
: d| schar e from t he perpendi cul ar p03| tion
(On the 0&2& &e hemtime diffsrencs)is giventtaitke bubkle, genﬁ@tlon time
| andi ng position of the ink droplet i is deviated by '

of the dividé@RBatinihelemerts( TER they iflansit fettwol eatingiekdréms 102 do not
bet ween t he di scharge surface and the surface

boil sifyhiReBR R, T A Erelie B8 dithatE Bision of Fha G amipi iy 19

above, when the dlscharge direction of the ink droplet

deviated from tha/centernxis diveetion pEthearngizleul Qa andrtbe inlo drapleis

the I anding position of the ink droplet i is deviated
dlscha?%eﬂﬂ a dBBedin®! MBRcerH kltﬁd&%ﬁfis bb@ﬂﬂe@o ?ﬁt fHREnROES l@t on the
4a and printi ng paper about 0 2mm |n he

positiGfEdEiitea el the permy MEE@E&QQP? Stiop éﬁarteeﬁl%@?ﬂﬂz? csfhere the

ink discharge direction is not deflected.

FIG. 13 is a view for explaining the deflection of the discharge direction of the
ink droplet. In FIG. 13, when the ink droplet i is discharged perpendicular to the
discharge surface of the ink droplet i, the ink droplet i is put on the recording medium
P without deflection as indicated by the dotted arrow. On the other hand, assume
that the discharge direction of the ink droplet i is deflected to deviate the discharge
'angle from the perpendicular position by 0 (Z1 or Z2 direction in FIG. 13). In this
case, the landing position of the ink droplet 1 is deviated by

AL=H=xtan9
where H (nearly constant) is a distance between the discharge surface and the surface
(landing surface of the ink droplet i) of the printing paper P which is a recording

medium.




The reason for setting the distance Hto substantially
the fixed value is that a change in the distance H
changes the | anding position of the ink droplet i.

That is, when the ink droplet i is discharged

per pendi cul ar to the printPAg paper P fromthe nozzle
104a, the |l anding position of the ink droplet is not
changed even if the distance His changed to a

certain.degree. t t her hand, ..t he_.di scharge, ...

s A ise Wi CHCGtBRAF g Y gplet i

descri bed above, the | anding position of the ink
deviagddpomtthé perpendivatayetiredtion by 8, like Hndigepositioh ef the ink droplet

di stance H. Wen the resolution of the discharge head

. ] ir to 600 DPI, the interval between the
118 dei%t%&élgi% di sposed nozzles 104a is 25.40 x 1000 / 600

42 3 (hum). FIGS. 14A and 14B ar raphs .,each, show ng.
SThedistansedd ibstHes of e nerads d04h And pemiing paper P is
generation tinme between the divided heating el enments

about 1022 mang in 42asand ainvkmal frkiset geinterg| Thefdfors; s aphened that
are obtained with the help of a sinmulation on a

. hs, X-direction (graph's
medl%ﬁ?@%@f@i%ﬁgz?‘[‘n@?e; X-direction does not nean

graph's haorizontal axis) denotes arrangenent 35 )

diThe geasen fonsetting thedistagce &Liq SIstntALR G, EX@E valugs that a

13) of the nozzles 104a, and Y- direction (graph's

changédh the distance H OangeR thelandinh pesitionof dreipkrdpopleedn That is,
graph's vertical axis) denotes the direction (feeding

when $h4 35t 4 0 PEREDNIGRFRAE ML Blhfy bt P rom e
showi ng a rel ationship between a  difference in bubble
-nozzley i, aﬁa: lndingyposiioneé the mk drppletsnofehanged eyamidhe distance
102a and 102b and i nk di scharge angle (X-direction).

H is chBfigedstoactdriffdbyreedeiOg tic ciferchimide e discharge direction of the

ink droplet i is deflected as described above, the landing position of the ink droplet 1 is
changed due to the change in the distance H.

When the resolution of the discharge head 41 is set to 600 DPI, the interval
between the adjacently disposed nozzles 104a s

2540 % 1000/ 600 = 42.3 (um).

FIGS. 14A and 14B are graphs each showing a relationship between a
difference in bubble generation time between the divided heating elements 102a and
102b and ink discharge angle. These graphs are obtained with the help of a
simulation on a computer. In these graphs, X-direction (graph’s vertical axis 6x)

(note; X-direction does not mean graph’s horizontal axis) denotes arrangement




obtai ned by dividing the difference in the current
bet ween the divided heating elenents 102a and 102b by
two is set as the difference in bubble generation tine
and plotted on the horizontal axis, and deflection
amount (His set to about 2®m on the ink Ianding
position is plotted as the ink discharge angle
(X-direction) on the vertical axis. In FIG 14C, the
. base current gqn two heatin | ement.s,. 102a and.10 S
directich (arpnegmenhdRprrone ARBFRB D) 0 T Az Bpapfnd Y-
the current flow ng through one of the two heating
directidre(apls's tvertital hestoy) iigoteny -directivar gesdiot @adanairaph’s vertical
the case where there is a difference in the bubble

axis) SERTECHHE YrchB, (R Bireotth VTR SRR BaDeditplr to the
.arrangenent direction of the nozzle 104a, the, i ngi
X-dirggtignarkf&-ddg! s astal measurssaentslata shqyeing; adgiationsbip hegween a
ink |l anding surface as shown in FIG 14A. Further, as
differéade ebubble geﬁérﬁﬁbﬂﬂiﬁae Bebheeh e divkdad retiapaderasats 4 0% and

(deviation fromthe perpendicular, which corresponds

1020 5 o b8 A, W RS b 5

_the bubble generation tine difference. As descrijbed
obtainggldvedividiag the,differancaqiq the enaant hatwees the divided heatingo,
and the 36 current supplied to the respective heating

clemet£IGTY nd D2 By FRO4s Sétlas eTheaiffdremia RAsbblO bBReratibh tinfe and
possible to cause a difference in bubble generation

t.i me, bet ween the. two, ‘heating el e S, 102, §
plottefioR b8 HolE8fel s, 4 ARl RTIRL Bkl Gttt 20y go the
. depending on the tine difference. As described above, |
ink lapdmggasithon igeplosediasithednk dikshpeger angle (Xriiregtioohan e vertical
direction. As a result., even if, for exanple, the
axis. I BS FEGAIME, R!bi8e kafrbRSorttifo heating elements 102a and 102b is set to
~ 80 mA and deflection current is superposed on the current flowing through one of the
two heating elements to deflect the ink discharge direction.

In the case where there is a difference in the bubble generation time between
the heating elements 102 obtained by dividing one heating element 102 in the
arrangement direction of the nozzle 104a, the ink discharge angle does not become
perpendicular to the ink landing surface as shown in FIG. 14A. Further, as can be
- seen from FIG. 14A, the ink discharge angle 0x (deviation from the perpendicular,
which corresponds to 8 in FIG. 13) relative to the arrangement direction of the nozzle

104a is increased with an increase in the bubble generation time difference.

As described above, when the heating element 102 is divided in two, and the



manuf acturing error of the heating el ements 102a and
102b and the discharge direction of the ink droplets
varies to nmake the ink Ianding point inaccurate, it is
possi bl e to conpensate this. On the sem conduct or
substrate 101 constituting3fhe discharge head 41, a
di scharge control circuit for controlling the

- discharge of the ink in the ink liquid chanmber 105 is

nount ed shown .in FI G t he schar ontr
curmenfSHEDHed t4 WheiraRReS e ReRUap RIS b FA0 SFTeRffom each
supplying current to the pair of heating elenents

other, i0Rgpmpibld R2daseattdifferenbe dinbabbistgenetationdime besvéondhe two
body, a switching elenents 121a, 121b, and 121c for

e B T A 150 e KB T RSO lecion

120a, 120b, reS|stors 122a, 122b, and 122c for
dﬁpﬂﬁhﬂﬁﬁﬁﬁhq%@Bﬂhﬁkﬁﬁﬁﬁent to be supplied to the pair of
' heating elenments 102a, 102b, and a variable resistor

123 desbrsbaDaives the dischibzfahéad 4Daar deflectithe irlediseledrigog
el ement 102b. The power source 120b is selectively

nne
airecti ogh 8ot iy Ef%e%@%éﬁﬁ%@%@% rEf i,
123. .37 The swi tching el enent which is
manufashing errexobiehieating elesaants IOZa an@ #82kand gha disehargge
heati ng el enent 102a and the ground and functions as a
dlrectﬂﬁi &¥ the phlelidPlets Gafies B ke 1RO idkOandimat goihd inAecueleOft s
of the heating el enents 102a and 102b.” The swi t chi ng
tﬁﬁ nt 12@2 which is constituted by a transistor, is
POSSIRG 918‘3?@8“ $H%n the variable resistor 123 and
resistors 122a, 122b, and 122c and controls the
cOnrthe ﬁemm‘elucm;spbsteaie 61 eestiwsingthe dischasige heed 41, a
The switching elenent 121c is connected

discharge control circuit for controlling the discharge of the ink in the ink liquid

chamber 105 is mounted. As shown in FIG. 15, the discharge control circuit
includes power sources 120a and 120b, for supplying current to the pair of heating
elements 102a and 102b each of which constitutes a resistive body, a switching
elements 121a, 121b, and 121c for turning ON/OFF an electrical connection between
the pair of heating elements 102a, 102b and power sources 120a, 120b, resistors 122a,
122b, and 122c for controlling the current to be supplied to the pair of heating
elements 102a, 102b, and a variable resistor 123.

The power source 120a is connected to the heating element 102b.  The power
source 120b is selectively connected to the resistors 122a, 122b, and 122c through the

switching element 121c, variable resistor 123.




between the variable resistor 123 and power source
120b and controls the discharge direction of the ink
droplet i. The resistors 122a, 122b, and 122c,

vari able resistor 123, switching el enent 121b, and
swi tching el enment 121c funéfion as a sub-operation
controller 121 for controlling the discharge direction
of the ink droplet i. The resistors 122a, 122b and
122c have.re |stanfflvalues different. fromo

ahbe REilching demenbl 2a aviugh iseansiigited by @&WS@&% & diggosed

heating el ement 102a depending on the switching state

betweeh théReingt €lbineat B0Z2nEnd th2drbund bhad fesdtinans @ mainueperation
increases in the order of resistor 122a, resistor

com 00300 BNE VAR of e UL B eaRaRHPRY 10 e

the resistor (122a to 122c) that the heati ng el enent
switchiog glamsensd2d b which is conpitufed by plteansistarsisgionpggted etween the
connected to one of the resistors 122a, 122b, and

Varlab1@?€s1§t@r {28 hfiEfestiibrd IR 2ah 2 2H rAhd 2 2c Andeoptioly ihedtuk@nt to be
t he heating el enent 102a. \Wen the switchi ng el ement

suppliggto T Reibelfement HECT T silinhl bl oS copncoped

resistors 122a 122b, 122c and the Eal r of heatlpg
betweeh ¢hevariabio zesisioni 12D 2nd powier sperced 26bppilicentpisghetdhcharge
power 38 source 120a to the serially connected pair of

dnectib%f tR8 it 1S. 193R ragidior92b2a AL Bk 1 D2 EBsariable @Bistor

does not flowin the reS|stors 122 a, 122b, and 122c.

123, syl ing derEet 115 antiSoing BRI 210 Findtiin AL BfSraion

heating value. Therefore, the bubble generation tine
controllertifé fonoenthalting ére dischanggidirestion efthenigkelreplebis 102a
and 102b, with the result that the ink droplet i is

d’:l‘gg E&?%gf&al%%ml %%l? tdlglgzllzin% %@%gg%ﬂcé b@lued Bffferent from one
another and control the current to be supplied to the heating element 102a depending
on the switching state of the switching element 121b. The resistance value increases
in the order of resistor 122a, resistor 122b, and resistor 122c. The current to be
supplied to the heating element 102a is determined depending on the resistor (122a to
122c) that the heating element 102a is connected to.

The variable resistor 123 is connected to one of the resistors 122a, 122b, and
122c¢ to further adjust the current to be supplied to the heating element 102a.

When the switching element 121a is turned ON under the condition that the

switching element 121b is turned OFF to disconnect the resistors 122a, 122b, 122¢

and the pair of heating elements 102a and 102b, current is supplied from the power




per pendi cul ar to the recordi ng paper P as indicated by
the dotted arrow in FIG.13. Wen the sw tching

el ement 121b is connected to one of the resistors
122a, 122b, and 122c, the switching el enent 12la is
turned ON, and the switchi A§ el ement 121c is
connected to the ground, it is possible to change the
di scharge direction of the ink droplet i to the

direction indicated by, the row Z1 or Z2.in FI 3.
sourcerf2a foghe Seiahlbn Comeciol P Pﬁée@n@éﬁm@ﬁs {485 and lo2b At
connected to one of the resistors 122a, 122b, and

this tith22currériteloes hoeflowt ia the regigrpts K22at d22heande3Acng Since the pair
el enent 102a is reduced to make a difference in the

AET [N . pAI i
of heafilg cfthet§ 192 SHA02BR9E HE GRS RSifANG: HludiRby Biherate the
. t he heating value that they generate. Here, the
same heatingtvatae. 1 JPherefargpthediwbblogenenatien e is timeng hetyesn the
different fromone another, so that it is possible to

pair of heutigg dle@echitdr 10atandol b, suthpthe eesulothabhthehiakidroglet i is
el enent 102a at three levels by the switching of the

s BRI e e 08 RS e

that the pair of heating elenent 102a and 102b
perpenfieidantasthgraconding papanFbas indicatediby ther dottadd amow e FIG .13.

bubbl e generation tine between the pair of heating

eWaikrthe @@%@hﬁigdeléﬂéﬁt PY18 Reconnbéelitd 9nd df Ghe fdRtors 122a,
switching el enent 121b, thereby changi ng the discharge

di i of .the ink d et .i_at ee.l.evel s .i.n the
1220, 58 35 A i et PR B N, 85 05 R eliment
102a and 102b. Further, by nmaking the resistance val ue
121c iy gpnegsited trsthegronrd \bisi paskible ts¢hange thedischingeidirection of the
possible to finely control the current to be supplied

i [ etttk W2 09 BT XS Do
when 8% sl\JrvSlEc%?né &e‘ﬁ?erhtt rlallbtish connected to one of the resistors 122a, 122b, and
122¢, thé current to be supplied to the heating element 102a is reduced to make a
difference in the current to be supplied between the pair of heating elements 102a and
102b, resulting in difference in the heating value that they generate. Here, the
resistors 122a, 122b, and 122¢ have resistance values different from one another, so
that it is possible to change the current to be supplied to the heating element 102a at
three levels by the switching of the switching element 121b.  As a result, the
discharge head 41 can make a difference in the heating value that the pair of heating

element 102a and 102b generate and make a three-Jevel difference in the bubble

generation time between the pair of heating element 102a and 102b by the switching



i nk | andi ng point. Wen the swtching el enment 121c is
sw tched to connect to the power source 120b, the
di scharge direction of the ink droplet i can be
reversed. In this case, the current fromthe power
sources 120a and 120b. is 88pplied to the heating
el ement 102a. This is the reverse of the case where
t he smﬁtching eIenent 121c is connected to the

Qun As ar the {nk dro |schar d .

of ﬂleémw;hm&elﬁmtzé lbdbﬁﬁebmhaﬂgmg e@&ﬁb@ﬁ&e itscen gl e ink

respect to the |anding position perpendicular to the

dropléraaz tiged Qdels il thb atfaagetnsshdir@eion ofahe | Eﬁﬁf of eageg eleiment
three | evels. As described above, in the discharge

circuit, the switching of the swtching
102a%fde1%'s 121b and 121c constituting the sub-operati on

controller 121 allows the dlschar?e direction of th
wrthiero by enaking tepnasistance value wainble ysing the aadehle re‘tlstor 123,
seven | evels in the direction perpendicular to the

it is p(ﬁﬁﬂﬂb 8 fieTyeEdntR) 18é ciirfént't6 belstippled RPRMeRting eldrhait. 102a.
he conbi nati on of the r esi stors 122a 122b, 122c and

nccolHERE AP0 et AEIRE OB o

nore. 40 Next, a description WI|| be nade of the
mklamihnglp(nntarrangenent of the above discharge control
circuit nmounted on the sem conductor substrate 101.

Tehel the léknhtch %ﬁ@ﬁﬁﬁ? Ph1d & SIRMRditD cbhfrect 18 {h \Qelzj source

specifically, e pair of heati ng el ement s

1200, e disPdig® st of Mok ERpifien fe ?%vr%%%“hﬁﬁttﬁﬁgcase the

: el ements 102a and 102b is a sub-operation contr ol
currend|ficoraithe powensmiroes 82@eakd120mismupplicd e thaheatingredement 102a.
controller including the resistors 122a,

“This is the reverse of the case where the switching element 121c is connected to the
ground. As aresult, the ink droplet i is discharged onto the landing position on the
opposite side with respect to the landing position perpendicular to the nozzle 104a
with the discharge direction changed at three levels.

As described above, in the discharge control circuit, the switching of the
switching elements 121b and 121c¢ constituting the sub-operation controller 121
allows the discharge direction of the ink droplet i from the nozzle 104a to be changed
at seven levels in the direction perpendicular to the feeding direction of the recording
paper P. Further, the combination of the resistors 122a, 122b, 122c and variable

resistor 123 allows the discharge direction of the ink droplet i to be changed at seven

levels or more.




122b,, 122c, variable resistor 123, sw tching el enent
121b, swi-tching elenent 121c and controlling the

di scharge direction of the ink droplet i is forned;

di sposed adjacently to the sub-operation contro

el ement formation area 20140s a mmin operation

control elenment formation area 202 in which the main
~operation controller controlling OV OFF of the
heati ng_ el enents  102a and 2b.is forned; and.di sposed
abjexbavdasgripon pid ﬁdf‘o%é qitsHitagrngsmeal e herdbove
formation area 202 is a control circuit el enent

disch4rge wBhirohcidduipmoldtedronihesendcomiiotel substratei 10 land Heneircuit
| 'ke controlling the swtching elenents 121b and 121c

Gl SEOF P o IGBSLASTERYS 3 Ry gl

in FIG 16, circuit elenents such as the switching.,
1022 and:h82h arexdispgsedion eeeanst olohe semieendustas suhstrate 1Qds disposed

area 202) «constituted by a transistor, swtching

adjac&ltBthE héatidg Sleaitthtsl P32:Land 89215 1s0d Subldpératidr bntrolléidfent

(sub-operation control elenment formation area 201)

o e 351t 05 B o R SRR s 1220,

el ement formation area 203 are fornmed on the silicone
122b,s28st variablofesister E&hyiswotehing demenbd 2 Hatsavitching element 121c¢
Further, a power supply wiring pattern 204 for

and c%@c@h%i% ke Bﬁﬁﬁzﬁgé QireBBof 89%@@11{41%081&3@ MRYoPmé@ disposed

rough a not-shown insulating filmis forned.

e R AR B R R oA R Bopraion

wiring pattern 204, the following wiring patterns are
contrdl@lermentfeormation prear2i3sin whichube invadn lopgrationscontnotler epntrolling
pattern 205 that connects the middle point between

| owdﬁ%fﬁ%%g@@ %%?iéé}g.? PHSABRAA ?029?@forﬁ{%aPaﬁPQingﬁéc§ﬁtﬁh§enﬂy to

sposed on the sub-operat

control .element fornmation area 201..1hree _—
- the main operation control eflement formaﬂon_area 2102 is a control circuit element

formation area 203 in which a control circuit and the like controlling the switching
elements 121b and 121c that constitute the sub-operation controller are formed.

In the case of the circuit arrangement shown in FIG. 16, circuit elements such
as the switching element 121a (main operation control element formation area 202)
cohstituted by a transistor, switching elements 121b and 121c, resistors 122a, 122b,
122c¢ (sub-operation control element formation area 201) each constituted by a
transistor, a transistor, capacitor, resistor constituting the control circuit element
formation area 203 are formed on the silicone substrate of the semiconductor substrate

101. Further, a power supply wiring pattern 204 for supplying power to the heating




control wiring patterns 206, 206, 206 that connect the
control circuit elenment formation area 203 in which
the control circuit and the like are forned and sub-
operation control elenent formation area 201 and
control the switching el emdat 121b fornmed in the
sub-operation control elenment formation area 201; a
plus power wiring pattern 207 and m nus power Wi ring
pattern 208 for driving the el enents la, .121b,
elememl;OZa@zb 02ipthgougtha nmla,owa ing %ttngﬂl iyfosaeader n 209
t hat connects the power supply wring pattern 204 and

hght ipog ee sepElytwitigopatens 204 setentpparmoncddutarelate. In
that © connects the heating el ement 102b and swi tching

addicBy TR neP o i b AR W o e SRy e

patterns are indicated by a dot pattern. The power
- formedigsphe uppermept gandestivedanera adonnectian pattegn 208 gﬁyeﬁqr@ﬁcts the
209 are contlnuously formed. The first wiring pattern

nudd18 inthefRBEE Of ki inBfits 1€28ME02H AP AesisibRUD D,
electrode21 One end of the second wiring pattern’

1220 340 R ORLA B BB S 0280, e
connect ed to a conductive | ayer connected to the

contrad wririnlgi prattesise2m 2062206 diat ¢onndos thecontopenmuitedement
control elenment formation area 202 through a contact

formafioh &<l 303 inMBidheRkicodusl SREn §n&9?eqﬂ@§‘ﬂ*e1f8ﬁﬁe& thﬁd sub--

connected In series through an el ectrode 214,

| ectro 214 i ng..connec one
operafgh faRoL ST Rrisgn ans 20| gadePhEpiBE s Vichit element 121b
connection pattern 205 is connected, through a contact
formeddh ¢h@ath-operation conttok eleneenk ﬁyrmatbmmea 26t; a plusipower wiring
resistors 122a, 122b, 122c of the sub-operation

| patterfa‘%gy ?%gstﬁiﬂﬁg?&twér% g PAtteft Q@S - drNink ke LRSIt RYBA,-121b,

he contr

121c, 122a, 122b, and 122c; a first wiring pattern 209 that connects the power supply
wiring pattern 204 and heating element 102a; and a second wiring pattern 210 that
connects the heating element 102b and switching element 121a of the main operation
control element formation area 202. In FIG. 16, the uppermost wiring patterns are
indicated by a dot pattern.

The power supply wiring pattern 204 and the first wiring pattern 209 are
~ continuously formed. The first wiring pattern 209 is connected to the heating
element 102a through an electrode 211. One end of the second wiring pattern 210 is
connected to the heating element 102b through the electrode 212 and the other end

thereof is connected to a conductive layer connected to the switching element 121a of




Wi ring patterns 206, 206, 206, plus power wring
pattern 207 and m nus power wiring pattern 208 are
connected, through a contact hole, to the
sub-operation control elenent formation area 201 of
the I ower | ayer and ot her é¢Rds thereof are connected,
t hrough a contact hole, to the control circuit el enent
formati on area 203 of the lower layer. In the circuit
- arrangenment shown in FIG 16, the heati n% el ement s

the maip 2peratwpconiiod clavacns formphomaies202dhrqugh aremtaeihole 213.
formation area 201 can adjacently be disposed. On the

The h&4they elbaRflis 10DatdHds] (b sikiconAédtad ae8a s, thidifshiai ¢lectrode 214,
operation control elenent formation area 202 is

e PR RS SIS R F RG] oIERS. The

formation area 203, so that it is necessary to form
other ¢tbofthetoonnestion pafteyni208ria somos:ted dlarougba canacihole 215,10 a
manner to extend across the main operation control

condo PSRy CORBILPR BTedon, oo dhafss e mgsgiion
ormed in the sane yer.as the contrQl wWiri

contro) SlatiantOntRton A B thhdowehley S O eht pEfhs coptrol
for power supply needs to supply power of about 0.5

| wiring patterily 206,t206, 266} plug peersviring pagtern 2G2bnd niinthpower wiring
w dth 43 of the power wiring pattern 204 is small, the

'patteng?pg %{%é}ﬂﬂ%@t&@%&é?@? 28Ry ﬁf)ﬁzt ?&tﬂé%%%—o;%ﬁg b BHMEHLY

e perr area. To ¢ope wth ove

problem a di arge direction control circuifl is
clemeRlfapiation reai20 L ek TRedRINSE foer S0 Gads dheregtargiegmpected,
in FIG 17A. In this circuit arrangenent, the pair of
througheatomgctdiclarotihe t0R@okciccuiDAbmanefainmpionates 809 of trenldwer
of the sem conductor substrate 101; disposed

layer adj acently to the heating el enents 102a

In the circuit arrangement shown in FIG. 16, the heating elements 102a, 102b
and the sub—operétion control element formation area 201 can adjacently be disposed.
On the other hand, in this circuit arrangement, the main operation control element
formation area 202 is disposed between the sub-operation control element formation
area 201 and control circuit element formation area 203, so that it is necessary to form
the control wiring patterns 206, 206, 206, in such a manner to extend across the main
- operation control element formation area 202, which makes it impossible to widely
form the power wiring pattern 204 to be formed in the same layer as the control
wiring patterns 206, 206, 206. The power wiring pattern 204 for power supply needs

to supply power of about 0.5 to 1 W to the heating elements 102a, 102b. If the width




and 102b is a main operation control elenent formation
area 221 in which the nmain operation controller
controlling OV OFF of the heating el enments 102a and
102b is forned; disposed adjacently to the nmain
operation control elenent #drmation area 221 is a
sub-operation control elenment formation area 222 in
whi ch the sub-operation controller including the
resistors 122a, 122b, 122c, vari abl.e resistg§¥§23,

of the pawes nVIFige Ratish 304 1small.dhe pewen yriang petierm 24t egfipgates heat
controlling the discharge direction of the ink

to advefseB} &ffedt the pbph®dl arad di sposed adj acently to the
sub-"operation control elenment fornmation area 201 is a

cEcPBy vl (o RS, AL PRt e idformed.

switching elenments 121b and 121c_that constitute  the
on thessgniopeduntonsubstater B, @s shewniia Fked 1 7AnatInithis cingait
swi tching elenent 121a constituted by a transistor is

arrangefidiR dhe x)air*tﬁ heFBhP RABERS 10Da GRAT02b afd &i¥pbéed on one end of
: ormati on area 221 on the silicone substrate of the

L R e

which is constituted by a transistor are formed in the
and 1G2hvis aomaireoparatico nontd] déwenhiormationtarem22t gawhih thgmaain
the circuit elenents such as the 44 transistor,

operaﬁ&?é%t?(%‘[seé donflofiit OPYOUHE bftthe Matihe le]?e%@rft@'logé ARAIO2b is

are on the Tontrol circuit @ enent formation

rea 223, Further, on the sem.conductor. substrate. 101
formef) TRparackadifenabisodBE matt oBSBHEREAN oL Pt o Birfior drea 221
| ower conductive |layer for connecting to the uppernost
is a subenphratiow eottayleslemientiogmatinniansa 222 imghichythe shb-operation

formed. Further, an upper conductive layer is forned

con AR L8, 275120 Pk LAbp 30w
element lrl],’glhﬁtsiw;a}/ighliﬁig element 121c and controlling the discharge direction of the
ink droplet i is formed; and disposed adjacently to the sub-operation control element
formation area 201 is a control circuit element formation area 223 in which a control
circuit and the like controlling the switching elements 121b and 121c that constitute
the sub-operation controller are formed.

That is, the switching element 121a constituted by a transistor is formed in the
- 'main operation control element formation area 221 on the silicone substrate of the
semiconductor substrate 101, the switching elements 121b and 121c¢ and resistors

- 122a, 122b, 122¢ each of which is constituted by a transistor are formed in the sub-

“operation control element formation area 222, and the circuit elements such as the



formed on the second insulating | ayer, a power supply

W ring pattern 224 is fornmed over the entire surface.

Further, in the upper conductive |ayer, a connection

pattern 225 that connects the m ddl e point between

the pair of heating el enment4 102a, 102b and resistors

122a, 122b, 122c di sposed on the sub-operation contro

el enent formation area 222, a first wiring pattern

226 that connects the power supply wiring pattern 224
transisipld CRpagifongresistorsonstiobiag the gontrelecirsit atF fomped an s ¢ontrol

227 that connects the heating elenent 102b and

circuitdleineht RfinfitioRRRéa 123, aFeithéhenhé Seralkohdiéon saissttate 101 on
el ement formation area 221 are forned. The power

which B BbS iR Bl e hau e  eor b EReCRYSEE 27

connected to each other through the connection
‘connepting &y theagpewmostcdnslugtiveiayer dunughe ahvesulating layghistformed.
Is, the power supply wring pattern 224 which is an

FurthéfP&?ﬁPﬁﬁ’tﬁﬁﬁhFﬁf%la%ﬂs foPmeR DRRE SOl diRCcHO8 Maet vdth an

patte 228 0 e”l ower conductive layer through a

. cont act .hole 2 formed in gn ,insulating |ayer.
insulafRe Oeh WRBASER T EN oG er ASIHRBDPY Y PEgRRucHyF i
~the first wring pattern 226 of the upper conductive
formet ayethe isscammhimsulating ayer e powensugiply widihg pattesy 224 Bsfosmed
the | ower conductive |ayer through the contact hole

over ﬂi%%mtﬁxgrsﬁfﬁcé.n Fﬂrth&n?rrhﬁtﬁ r#ﬁ%&écﬂ?@l &0 alBRANEERRA pattern

wer conductivé T ayers. i rst fing pattern

225 thgh Camssts ag 8IS PO boRiRIIIhE DAE L GEBHBE glecrans 1022 1020

pattern 227 is connected to the heating el ement 102b
and resistorsidB2a,al22%, 422¢ dispo@lPon drecsubheparatien cenioloflement
thereof is connected to the | ower conductive |ayer

formagglg rﬁg{alt %%2, Eagf;]n{s?%rlﬁfg Efﬁrﬁé%rpglﬁl HBAED nnkekAhe poWes sipply wiring
pattern 224 and heating element 102a, and a second wiring pattern 227 that connects
the heating element 102b and switching element 121a of the main operation control
element formation area 221 are formed.

The power supply wiring pattern 224 and first wiring pattern 226 that
supplies current to the heating element 102a are connected to each other through the
connection pattern 228 which is a lower conductive layer. That is, the power supply
wiring pattern 224 which is an upper conductive layer is connected to the connection
pattern 228 of the lower conductive layer through a contact hole 229 formed in an

insulating layer between the upper and lower conductive layer. Further, the first

wiring pattern 226 of the upper conductive layer is connected to the connection



formati on area 221 through a contact hole 233. The
heating el ements 102a and 102b are connected in
series through an el ectrode 234, the el ectrode 234
bei ng connected to one end of the connection pattern
225 of the upper conductivé5l ayer. The other end of
the connection pattern 225 that is the upper
conductive layer is connected, through a contact hole
: 235, to the | ower caonductive | ayer connect ed & the .
pattern@a8<¥fdhe lawercondugve layep ghrgngh fae §Q}H36§E§%Q' §r§0ﬂned 1n an
control elenent formation area 222. In order to MAder

insuldtidg Ty étehap@aes ey and lower eaddirtive Idfers.a Thi first wiring
portlon 239 is formed in the region for the connection

patterB 6k BoBfckied To ik BB e clirns 1982 il Al Endde 1€ One

wring pattern 224 and first wri attern 226,
end of thestecontwiting pattemg? Phistaonnected 60 ﬂz@ﬁeam@lempm 102b through
connect the control circuit elenent formati on area 223

an elég 8% hah AlPiHetthédndCof Bktdof iR8chrideted tokRe #5wer éb”ﬂm@tlve

sub- operatl on control elenent formation area 22

over Sl PGSBS Sf@%ré%a‘%ﬁqﬁe%@dﬁﬁrolgi%nent

a plus power wiring pattern 237 and m nus power Wri
~ formapimnt area 22 B ghrbugh drdontacy hole2 3. e B¢ beatpclements, 101221212}1(1 102b
122a, 122b, and 122c are 46 forned as the | ower

are cdiNBEAtih ‘égré«lésaﬂ‘l‘f@é%r%g %%Eﬁoﬁé 284 6he AciRIde W34 Bing connected to

patterns plus power W ring pattern

one AR e NS AL DRkt e S, The ctherend

formati on area 222, and the other ends thereof are
of thecowmnectie patmemlﬁ%dhat isdhe upperuicndactve layef tsrcommiected, through
area 223. In the circuit arrangenent shown in FIG

a conﬂaZtAhoferESC %‘Meqlovs)@r bggq]cﬂﬁ;etlgyéﬁccﬁﬁﬁcted%%@?ﬁ@ist@ﬂstﬁfla 122b,

rvvlrn m nus power wring

tt 238 mh
122¢ o? the su -operation é:(():ntrol element formation area 222. In order to widely

form the power supply wiring pattern 224, a cut portion 239 is formed in the region
for the connection pattern 225, as shown in FIG. 17B.

In addition to the connection pattern 228 that connects the power supply wiring
pattern 224 and first wiring pattern 226, three control wiring patterns 236, 236, 236
that connect the control circuit element formation area 223 in which the control circuit
and the like are formed and sub-operation control element formation area 222 and
control the switching element 121b formed in the sub-operation control element
formation area 222, and a plus power wiring pattern 237 and minus power wiring

pattern 238 for driving the elements 121a, 121b, 121c, 122a, 122b, and 122¢ are




are fornmed in the upper conductive layer in FIG 16,
are fornmed in the |l ower conductive |layer, so that it
is possible to widely formthe power supply wring
pattern 224 in the upper conductive |ayer. Since the
wi dely formed power supply4®iring pattern 224 has a
| ow resistance value, it is possible to suppress the
heat generation, thereby mnimzing the adverse
affect_on the peripheral region at. which other
- formed ag teplaverrondhetive lavernr Ongepd @ the,conirel wiging patiegns 236,
the circuit arrangenent shown in FIG 17A the main
236, 28Bep Rk ipdved Aikin@! patteANRBT, 4ol midiusqovadramirdiglpattern 238 are
sub-operation control elenent fornmation area 222, and

cont.r ci.rcuit .ele farnati-on area
connefi2d 13 the S Bt Gp GORTRLEPERL KBl B A A2 e other ends
heating el enents 102a and 102b side, so that it is
thereofasscannectes tothe conwoleiravitcelemenp farmmtionzrea 2Rt
connects the mddle point between the pair of heating
el it u ikt AéfngdMeht Sitfivik REFRGDT PREfRIOAROF VAL batterns 236,
element formation area 222 |onger than the connéction
ttern 205 shown in F 16, .in which the .
236, 23010 5 GoSie7 TGS AATBIM 25 b A mirhiS AT G i pasissn 238, which
' di sposed adjacently to the heating el enents 102a and
are forif@bin thieatppes condnative layerdniHlGad 6amgdormed sithenlower
FIG 16, the heat generated by the heating el enents

condudfiv@1ARE sbARA: it & }%]&ggygé i W@elx‘f@rﬂﬁh@?@ﬁef ﬁﬁ)pl)é “t/izr‘]igg pattern

connection patter and contact hote 215,7t

. SuUb-operation control _elenent fo tion area 20 SO.
224 in g upPRECQBICHSE daeron SERskthe WP oRmer SONEE i BRPlY iting

201 may be damaged by the heat in sonme cases; whereas
pattern 224 has ailowuksisancanglmesiitis pessible to suppress the heahgeneration,

connection pattern 225 of the upper |ayer is nade

OffizinD ¥he HERY eRGRE Bdoar

thereby 38Rz Fhe A S AR LRSS KB o wEIPOREF

t he sub-operation control el enent for.mation area 22 )
elements anck @%Egg e formed. particular, in the circuit arrangemen sﬁown n

FIG. 17A, the main operation control element formation area 221, sub-operation

control element formation area 222, and control circuit element formation area 223

- are disposed in the order méntioned starting from the heating elements 102a and 102b
side, so that it is possible to make the connection pattern 225 that connects the middle
point between the pair of heating elements 102a, 102b and the sub-operation control
element formation area 222 longer than the connection pattern 205 shown in FIG. 16,
in which the sub-operation control element formation area 222 is disposed adjacently
to the heating elements 102a and 102b. That is, in the circuit arrangement shown n

FIG. 16, the heat generated by the heating elements 102a and 102b is transferred,




The circuit arrangenent shown in FIG 17A is designed
to correspond to the pair of heating elenents 102a
and 102b. Here, in this circuit arrangenent of FIG
17A, the power supply wiring pattern 224 can w dely be
formed, so that a pluralitg7of pairs of heating

el ements 102a and 102b may be arranged on one

sem conductor substrate 101 as shown in FIG 18. In

this case, .the power _supply wrinpg tterns. 224 that
througfy f6/cpnBesfian PatarpE0s tags gl 2£9, 4p hposiib-feration control
el emrents 102a and 102b can be configured as a conmon

elemewt forfgitioatdres D01, Boahai the sﬂb@eré&t'ﬁorﬁ&@ﬂfdl eterhetrfopnetion area
_power supply wiring pattern 224 to a plurality of

iL.sch ' ti 0 |, &l GHi . .

201 TPl O URA: RGP pafes’ Slees 1 HELGRA arrgpagment
3. of the printer apparatus_1, to which_the_ head

showriny FIG.dbk thecornactign petiean 2 of Bierunper kviesis made longer, the
attached, will next be described with reference to

heat fiong thE BetR@SeleNen@NOMA andl 1026 cah safficieh®y bé 9ddiatddethereby

printer main body 3 includes a head cartridge

proteclie TR S opBRiion Wil PR Fopbforl BH 222 3BF b ©

hol ding the head cartridge 2 and fixing it to the 48
hEhel cirewit pirdggementsshiomanin s .+ 7ok isdesignaddadomgspond to the
openi ng/ cl osi ng nmechani sm 83 for opening/closing a

pair opﬁ@ﬁi efiénts?] 028081 F02/ G1&S! il @RhEMBdndedient of FIG.

eedi g and ejecting the recordi ng paper P, a paper

eed port for supplyi t he recordin ape P to ..
17A, the POSUES SHPPR W SeRALGRE 203 a8 gty b fprEnesty K0 fhag a plirality of

_ port 86 to which the recording paper P is output from
pairs afteatingelerhentd/18Pa and 182Zhanay he anangtkon oad semicandagtor
attachnment portion 81 is a concave portion to which

substrhf2€101 as shown in FIG. 18. In this case, the power supply wiring patterns
224 that supply power to the respective pairs of heating elements 102a and 102b can
be configured as a common wiring pattern.  That is, power is supplied from one
power supply wiring pattern 224 to a plurality of discharge direction control circuit,
thereby simplifying the wiring pattern.

The printer main body 3 of the printer apparatus 1, to which the head cartridge
2 having the above configuration is attached, will next be described with reference to
the drawings.

As shown in FIG. 1 and FIG. 19, the printer main body 3 includes a head

cartridge attachment portion 81 to which the head cartridge 2 is attached, a head

cartridge holder mechanism 82 for holding the head cartridge 2 and fixing it to the




head cartridge 2 is attached. The head cartridge 2 is
attached to the head cartridge attachnent portion 81
such that the discharge surface 41la of the discharge
head 41 is set parallel to the surface of the fed
recordi ng paper P in order48o obtain a proper

printing result according to data. There may be a need
to replace the head cartridge 2 with a new one in

sone, cases, due to ink bl qckgge caused,i.n.the dischar
head GERMISR EACIHRGS! PRIORGHIgR 4G Lo GPaBEAISINg Sasrbatiy i 85 for
' l ess than the ink cartridge 11, the head cartridge 2
openihg/chstns hembtap 4@ cripapes deddigject metlsarhah@4ofpr kel ihg and
cartridge hol der nechanism 82 in a detachabl e nanner

cect BT 55 B, A0ReRt FARTRFES B B A e Boeebffapr
hol di n% the head cartridge 2 in a detach gle anner

P to theppapes TersHejcetameehansem &, a66 adapeipyees pat g to “3@&?1&;9
tab 82a on the head cartridge 2 is engaged with a not

recordih@Yap&l RH Gapiefiber theiiagbr fsedAeje méthapisayBded in an
engagenment hole 82b of 'the printer main body 3, the

head,cartridge i [ oy g

S35 HER Gonyids SR Bi0h 1 R Relfolfeieof K Wi be

cartridge 2 can be positioned and fixed. The head cap.
head espleidged] islattached. mﬂﬁ@hemww is aftached s the hsadiesptridge

49 openi ng/closing the head cap 42 of the head

attachffdnk pofdsh 81 sWiPihabtHeliselthrks singideas NESE the idihdfde/gead 41 is
section noves the head cap 42 to allow the di scharge

set pafeL g UHEE Bf IpcregaBE et PuBEEF i rapt REDdll bt

_ _for protecting the discharge head 41. The paper )
printingsiljaccording toaddtam Thereamay berd need toaeplace thehead cartridge
feeding the recording paper P. The drive section feeds

2t S8R ARSI QR BRBtgheod 1.
Thus, although the replacement frequency is less than the ink cartridge 11, the head
cartridge 2 is a consumable goods, so that it is held by the head cartridge holder
mechanism 82 in a detachable manner to the head cartridge attachment portion 81.
The head cartridge holder mechanism 82 is a mechanism for holding the head
cartridge 2 in a detachable manner to the head cartridge attachment portion 81.
‘When a tab 82a on the head cartridge 2 is engaged with a not shown biasing member
such as a spring provided in an engagement hole 82b of the printer main body 3, the
head cartridge 2 is press-fit to a reference surface 3a on the printer main body 3. As

a result, the head cartridge 2 can be positioned and fixed.

The head cap opening/closing mechanism 83 has a drive section for




cartridge 2, further feeds the recordi ng paper P onto
which the ink 4 has been discharged to the paper

ej ect port 86, and outputs the recording paper P to
the outside of the apparatus. The paper feed port 85
is an opening for supplying®the recording paper P to
t he paper feed/eject nechanism 84, and a plurality of
recordi ng papers P .can be stacked in the tray 85a or

openi o A e PR hESh B Wil GBS Wperfore,

di scharged is fed by the paper feed/eject nechani sm

the drig¢ saobreirevts the leeddeapoll & allbbwthd discleppahaidid] té\face the
control circuit that controls the printing operation

" Nt er . .

recordi DAALTSS, e S EndBRIBE LR e DALL 18R 2
dr awi ng}sg. As shown in FIG 20, a control circui t&hllo )

for protactingithe disqharge beadtt 1 v eThe papasfead/eject machapisyed4 has a drive
drive sections in the printer main body 3, a discharge

sectiof ort fe@ﬂin%&ﬁé 'tém)rélillg pdpReaP. CTHeldiive ediibs Héedd e tdvdrding
like to be supplied to the di scharge heads 41

S R S e L

~the inks 4 of respective colors, an input/outpu
cartridgerZyifarher feadssherpearding papes B ente which tlae inkghhanbesn 1

exchanges signals with an external device, an ROM

i {68 Inyip&EdBEdort 86, AdPdutphRItBS récdR @ PipePPAa thébutsid
dlSChag%ﬁ?)he :piﬁge, antyﬁRg)AM 1 Rand%t?n Accegs l\/bmt%rp%pellS thatu e

reads. _in e readout, contLol programsand the | i .
of the RS0 HGIAGE: o RHLED ot PRTUBE G SHRRgne thE recording
conponents. The printer drive section | | | drives a
paper Brto ke paperfeedieiect meshanismet, hd alurhlitya pf recording papers P
openi ng/ cl osi ng nechanism 83 in response to a control
can beSit@@l ihitrh{ 858 R ikOlik&" Td the paper eject port 86, the recording
paper P onto which the ink droplets i have been discharged is fed by the paper

feed/eject mechanism 84 and ejected to the outside of the apparatus.

A control circuit that controls the printing operation performed by the printer
apparatus 1 having the above configuration will be described with reference to the
drawings.

As shown in FIG. 20, a control circuit 110 includes a printer drive section 111
that drives drive sections in the printer main body 3, a discharge control section 112
that controls current and the like to be supplied to the discharge heads 41

corresponding to inks 4 of respective colors, an alarm section 113 that indicates the

residnal quantity of the inks 4 of respective colors, an input/output terminal 114




to open/close the head cap 42. Further, the printer

drive section | | | drives a drive notor that

constitutes the paper feed/eject mechanism 84 in

response to a control signal fromthe controller 117

to feed the recordi ng papebCP fromthe paper feed port

85 and eject the recording paper P fromthe paper

ej ect port 86 after printing. The discharge contro

jon 112 i nst i ' [ [
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reference to FIG 15. The alarm section 113 is a
ROM{Read enlydéeraosycl GahaggtoteSl ddnitailliptogransaral thoilig, ay) RAM

The alarm section 113 displays information such as

| ti : : _
(Randgfpl AR NGO B7 o8 ks TR 1 Rl bt T Al amd e ke,
nmeans such as a speaker. In this case, the
and a rontepliaitlild thaieontegds g ahovegosmpagientson, printi ng
state, ink residual quantity is output by voice.

FUhé Pahter diiveSce@ed 1 P drives & drfveifofob thaliconbtitd¥aBe head cap
and “voi ce out put neans. The alarm nmay be nade through

openiri?g,{é?o?#fgfﬁl fanidin glﬁlﬁg;pﬁan%i ﬁgf ?)rgﬁg%]gﬂaltpﬁ(g&etﬁé QWntrdler 117

informati on such as printing condition, printing .
to opesfciose, the hikad eap ddal 1.ithg prioter leivesseetiomil 11 drives a drive
- information processor 51 118 and the |ike through an

motor'tRAt&oh8GRitesTHE E%Eér felifsjédt Phdchatispy B4 i@ Fébpdase bldtcontrol

receives an | t of a“control signal for outputting

sionl 50 5 SO T R ok S5 508 por

i nformation processor 118 and the like or printing
- 85 andiejeat thErecardmgepaper iFofren thafpapentjcorpat 86 aftevprintiag, s,
for exanple, an electronic apparatus such as a

gglé(? git%gfrl] : Q'EBHH%I s@iioBA A iBebasited B3 e discharge direction
control circuit which has been described with reference to FIG. 15. The alarm
section 113 is a display means such as an LCD (Liquid Crystal Display). The alarm
section 113 displays information such as printing condition, printing state, ink residual
quantity. The alarm section 113 can be a voice output means such as a speaker. In
this case, the information such as printing condition, printing state, ink residual
quantity is output by voice. Further, it is possible to combine the display means and
voice output means. The alarm may be made through a monitor or speaker of an
information processor 118.

The input/output terminal 114 transmits the information such as printing

condition, printing state, ink residual quantity to the external information processor



A serial interface, parallel interface, or the |ike
can be used as the interface of the input/output
term nal 114 which is connected to the information
processor 118 or the like. Mre specifically,
interfaces conformng to USB (Universal Serial Bus),
RS (Recommended Standard) 232C, |IEEE (Institute of
El ectrical and Electronlc Engi neers) 1394 can be

118 afi&%lﬂ%h rgt?g mtq ni ca u(gﬁ'l bet ween he |nput /nggtlwrecelves

per f or ned through a w red or wreless corrrrunl cation.

an inpbxefiptestrol sigha for Oﬁlfﬁﬂm scoherimforeationrsush as @ﬁllndng condition,
include |EEE 802. 1 a 802.11 b, 802. 11 g. The ROM

pnnhré{lﬁafe ﬂggﬂ&%@ﬁ& '&H%%w &%@?ﬁo rocessor 118 and

of processes that the controller 117 perforrrs The
the liketos peintigstptam The pbaxrsBensionedan fumation psecessor 1 b &, for

the RAM 116. The RAM 115 stores the programthat the
exam;fl@ Ninl €lbdtednid hpph@eSsuetitas far iR éiig cBuldrtor RIDAsPeinal

the printer apparatus 1. A'network such as the
may be interposed between the input/output
Dlgltakgs E@b 114 and information processor 118. In this
case, the |nput/outﬁm termnal 52 114 is connected to
aAseriabinkerfacehparalle terfageapr tedikenestvios wyed asgheiinterface of
(Integrated Services Digital Network), xDSL (Digital
the in e iti8fminaD €14 whitis(dnkREteddo ﬁ'ﬂ?mfoﬁﬁﬁlon prdb¥ssor 118 or

nity Antenna Tel evision), or BS (Broadcasti ng

e 152 Sy TR PR o s,

(Transm ssion Control Protocol/Internet Protocol). The
RS (Recmnnwlnrlerl Stadardy2 34T, JERE: (lostitutmer Electiicnd and iElectronic

printing data and a
Engineers) 1394 can be used. The data communication between the input/output

terminal 114 and information processor 118 can be performed through a wired or
wireless communication. Examples of the wireless communication standard include
IEEE 802.11a, 802.11b, 802. 11g.

The ROM 116 is a memory such as an EP-ROM (Erasable Programmable
Read-Only Memory) and stores a program of processes that the controller 117
performs. The stored program is Joaded by the controller 117 into the RAM 1 16.‘
The RAM 115 stores the program that the contro]ler 117 reads out from the ROM 116
or state of the printer apparatus 1.

A network such as the Internet may be interposed between the input/output

terminal 114 and information processor 118. In this case, the input/output terminal



control signal input fromthe input/output term na

114, a change in the electrical resistance val ue of

the ink detection sections 38 and 39, or a change in

the electrical resistance value of the ink residua
quantity detection section526. The controller 117

reads out a processing programfromthe ROM 116 and
stores it in the RAM 115 and perforns respectlve
processes based on the program The controller 11

114 isrqonmectsdito 2 netwerk suchyasth-A8t dracabArea NetwarlaglSPN (Integrated

di scharge control fromthe ROM 116 and stores it in

ServideRD Nebwoikgs£0 SPNDibRalBtgcaber L), EPHP (®ileg Tol THe
1svvltl(}:g'tiw)%ﬂs ()\l/(i:a[?-J of tmh(e 1§V\Iltchl ng erl ems%ts 121(@1, 121b,

o2 T by SR FORLH B 2555 Bedfife Swtic) g

direction of the ink droplet i. Under the control of
data comungeicaion isperfarmed aesonliag fiavgaouspretecnls sedt asohCRAP
' periodically or randomy change the discharge

(Tranﬂh{sﬁﬁﬁi Odntpd] Prd€odolintefieé?Br8locblysuch that the ink

droplet 1 is put on the recording paper P in a stopped

di,stribution OXi mated o th
- T Gantioliek, {7 Sonal ki darmpoiatits BRI PRn Py fta 54 o
More specifically, the controller 117 control s the
controd wignah inpmt dtaending sput/@ntput i@ tonalf 1 ke adhiasge in the electrical
control section 112 to periodically or randomy change

resmtzﬁx%etv'ﬁﬁléj(bﬁﬁ@% Befelfisn e {btﬁf38teﬂﬁ 9! %r%f&ghgé i tHHEctrical

at the col or denS|ty econes her

est osi ti.on
resistangE SAE GRERRK Fi ity e sectige 3&%@@3@#@ 117
per pendi cul ar directi on of the nozzle 104a of the head
reads ohi ppretessing progranpfrom thedROM 1€ apdstores ithir theRdeMdf15 and
about a total of 10 pm both backward and forward

- i dPth gition E that is, in
perfo%&%#éc@i&e}’iﬁgh@e ?s:'llgif‘s‘(;egt ed E?’? ?ﬁ‘ea arrow F in FIG 21)

stanti f/'f) Hendl cular to the fee ge

€ Confro er 17 reads out a processing program or rforming a discharge

control from the ROM 116 and stores it in the RAM 115. Based on the program, the
controller 117 switches ON/OFF of the switching elements 121a, 121b, 121c of the
discharge control section 112 to periodically or randomly change the discharge
direction of the ink dropleti. Under the control of the controller 117, the discharge
control section 112 periodically or randomly change the discharge direction of the ink

droplet 1 such that the ink droplet i is put on the recording paper P in a stopped state
with density distribution approximated to the standard deviation distribution as shown
in FIG. 21. More specifically, the controller 117 controls the switching elements

- 121b, 121c of the discharge control section 112 to periodically or randomly change



direction of the recording paper P. In the concrete,
the controller 117 controls the sw tching el enent
121b formed in the sub-operation control el enent
formati on area 222 and controls the heating anount of
t he heating el enent 102a tBBough the control wring
patterns 236, 236, 236 shown in FIG 17. Although the
processing programis stored in the ROM 116 in the
control circuit t 10 having the above configuration, .

the disohergeedireationfithe fk deopleid spelb dhatihe colepdensifynhecomasdighest
the ROM For exanple, it is possible to use, as the

(in otHER s rdl f Repeétdnicdlor) AetheIoRETGHTE vilick i loeateddinstke récording
magneti c disk, a magnetic optical disk, an IC card. In

i s, case, the control. cirguit.110.j.S conpe d .
paper i SistaniilS8pr@liowlst Bltbario o (i SRel B4 tafe fgad chip
_ or through the information processor 118 and reads out

41 and e @logberomds deepehin thecangt ofpaboadiadotal o€ 16y eoth
operation of the printer apparatus 1 having the
. Fis . i
backoEahd OB AAUCEBAHERSBOS e pooliey T, e dicetion
. ... operation is per b not.- shown Central ..
(indicfRd 5 be AgronF o FIG- ehwhsEtRby merbsndroutet r e ebdine
the processing programstored in the storage neans
directionadf the recording Pkt P16 In Bie ciroyeteathesentroliee £1'5 corixols the
data, printing data or the |ike to be printed and

switchgf#% bletnerdt rl?rllgi.fﬂ%ﬁgcﬁ ‘?1% ﬂ'feé s%%—éoébﬁ'ngﬂtik%g ﬁéﬁ\foli b RERBor i 8tion area

cessor I nf processor 1

generates printing data based on the selected datg and
222 affgarals fbheaigBOwH Qihe beHPEsIeReG L% ftongh the Eohtrol

i nput/output termnal 114 of the printer apparatus 1.

- wirin ern$ P86,c286, 23blshowhlii K6k df/mi nes, in step S 1,

et her predetermni ned ink
Although the processing program is stored in the ROM 116 in the control

circuit 110 having the above configuration, the medium that stores the program is not
limited to the ROM. For example, it is possible to use, as the medium for storing the
program, an optical disk, a magnetic disk, a magnetic optical disk, an IC card. In
~ this case, the control circuit 110 is connected to a drive that drives the above recording
media directly or through the information processor 118 and reads out the program
from the recording media.

The entire operéﬁon of the printer apparatus 1 having the configuration
described above will next be described with reference to a flowchart of FIG. 22. The
present operation is performed by a not-shown CPU (Central Processing Unit) in the

controller 117 according to the processing program stored in the storage means such



cartridges 11y, 1 Im 1 Ic and 11k are attached to the
attachnment portions 32y, 32m 32c, and 32k,
respectively based on the engagenent state between the
projection 23 of the engagenent projection portion 21
and engagenent concave portifon 24. Wien determ ning
that all the ink cartridges | | are adequately
attached to the attachnment portions 32, the
rqll.er 117 advances to step S2. On the other hand,
aSﬂkﬁﬁgﬁdq&éternining that at | east one ink cartridge | |
is not adequately attached to the attachnent potion
3Firstlhea usartselectsaextldata gewatingedath or she kS b pristedmnd starts
S3, the controller 117 allows the alarm section 113

o . | ' . i+ .

printih oBefatishthitih A MBHBRLSN ptdteRr 118 | hen e infPlmhfifn
tt d. | t S22, th t I ] 117 det t

procegmaégegqnefarﬂ%ssﬁq?%@tg d%talb%ﬁ%ﬂ;%hgf‘n frm dataeaéﬁcq'fmgtsﬁhe

quantity residual detection section 36. Wen detecting

generated(aiiging datd kethedhpet/outpat tef@siad tidded thé@piiater apparatus 1.
controller 117 changes the display of the ink residual

q ' ;
R ! BN defa et SRS T B feblehBingg ink
_detection sections 36 are provided in _the hei ght
cartridgesddiyi dhmefl 1¢ gadildik are aitachedde the attachmenftporfiens 32y, 32m,
controller can allow the alarmsection 13 to perform

32c, andS2kS rébpedtivaly ®hsddén fiRsérbagenmerasthid betdeeh fHegrojection 23 of
levels. I'n step S4, the controller 117 determ nes

the enBaGLRERMOfec Pl P HinT PADREIER so BP0 GRtudd 27, When

Is.a no-ink state or not. Wen determning that it is
determiniag fhat alithe ink eartridgestldoire edequately atiagbed Hethg aftaghment

section 113 to display the corresponding information,
portion830, the. cad@oller M AAd4icd s s&plm | On$hé&BthePhand@NWhen

prohibits printing operation In step S6.

- determining that at least one ink cartridge 11 is not adequately attached to the
attachment potion 32, the controller 117 advances to step S3. In step S3, the
controller 117 allows the alarm section 113 to perform an alarm display to notify the
user of the ink cartridge 11 of the color that is not adequately attached.

In step S2, the controller 117 detects a change in the electrical resistance value
of the ink quantity residual detection section 36. When detecting a change in the
electrical resistance value, the controller 117 changes the display of the ink residual
quantity according to the change in the electrical resistance value. Here, three ink

residual quantity detection sections 36 are provided in the height direction of the ink

cartridge 11, so that the controller can allow the alarm section 13 to perform the




When detecting that the ink 4 in the connection
portion 37 is not less than a predeterm ned |evel,
that is, the connection portion 37 is still filled
with the ink 4, the controller 117 permts the
printing operation in step®87. Mre specifically, as
shown in FIG 23, the controller 117 drives a drive
: notor that constitutes the head cap openi ng/cl osing
. 4 e nism83 to move the head cap 42 to the tray 85a
dlsplagiogzﬁe Fe@ﬁlﬁ?%am&yt g“ﬁ@all%l"@%r tridge 2 and allows the
nozzl e 104a of the discharge head 41 to be exposed.
Thestep St thel amtbdileér 1 e dettrinmss whethevthernk drintthetonnection
constitutes the paper feed/eject mechanism 84 to
. .. i . 1 | . r- H
portiof S s TG Red R RHILALEURY ol RE e eE 1S S Bioiidtate or not.
recordi ng paper, P fromthe tray 85a usj a paper )
Whendeemaiaitiecthab i is ang-Bksiale, the 5@111?012%1' %@;ﬂﬂﬂa’m ¢ alarm section
rollers 15l1a and 151b rotating in reverse directions
113 td displaghhetteespondirgefomeatitig thatdsitperfosor ati algrmalisplayin step
to a reverse roller 152. After the feeding direction
f : [ e | gzreversed by the reverse
55, an‘ra rpgﬁ)l{fgjgﬁﬁglgpr}&)gg@@gﬁl@ge §6154 stops the recording
paper Pon a feeding belt 153 at a predeternined
phdien; dstectingehatihie gk Hin e ronracdiop eslion 3 pésnet less Brn a
the ink 4. 56 Sinultaneously, the controller 117

predetennined 18véihehatiss ditecamecaon portieesT isnillliRed ith the ink 4, the
di scharge the ink droplet i onto the recordi ng paper P

r | . 1. pecifically, as
conhb?ﬁga%ﬁEﬁnﬂh%ﬁﬂ%@%ﬂp@%&%aég&%éng@h§§§e are generated in
the portion contacting_ the pair of heating elenents
1Mie aperifically, iap shewniin F1G: aS; dne comtrpHer 1 1o drives pdsive motor
aside the ink 4 by the volune corresponding to the

that casaaed tie ad daplopenidle)@6singanechanisns 83 16 @savld thethRad cap 42
ink droplets i are discharged fromthe nozzle

to the tray 85a side, relative to the head cartridge 2 and allows the nozzle 104a of the

discharge head 41 to be exposed. The controlier 117 then drives a drive motor that
constitutes the paper feed/eject mechanism 84 to continuously or intermittently feed
the recording paper P. 'That is, the controller 117 draws out one recording paper P
from the tray 85a using a paper feed roller 150 and allows a pair of separation rollers
151a and 151b rotating in reverse directions to each other to feed the drawn out
recording paper P to areverse roller 152.  After the feeding direction of the recording
paper P is reversed by the reverse roller 152, a pressing means 154 stops the recording
paper P on a feeding belt 153 at a predetermined position, thereby positioning the

landing position of the ink 4.




104a by the volune corresponding to the volune of the
pushed-aside ink 4 contacting the nozzle 104a, and
put on the recordi ng medi um such as the recording
paper P, with the result that texts, images, and the
li ke are printed on the reéérdi ng paper P according
to the printing data. At this tine, the discharge head
41 determ nes the dlscharge direction of the ink

rﬁgﬁﬁmﬁ’“ﬁg@é SAniERfer 139 s0nmolohe O RTak sgfipn 112 to

In the dlscharge head 41, the ink bubble having a

disch:itgetﬂeas inkedsoples i ontcs (eadcmdbss papdr Fefronkthé disubarge head 41.
strongly, so that ink droplet i is discharged while

eSSBS AT 0, B DRI S st

t he ink bubbles F_and the ink bubble contacting the
porticRemtaaiing) thepair qutmg elesnenty 1022 and 402k iy thesink liquid
expanded nore quickly. Under the ON OFF control of

chambéiel Pt pihlagidelthé ifiled Bynthe B cBEre) (ﬁﬂﬁﬂ% fo théldxpanidon of

121c that const itute the sub-operation controller,

ik et SRR I°AR800 0 L ALAPIIR LG b RoB Bporate

di rection of thelnk4 fromthe nozzle 104a in the '
104a by thecyolumesagmeaspandiag to thevoln elithgpusbed-asidedak #agntacting
57 direction of the recording paper P. Wth the above

the n&Qsz 1014 8Ad Bt oh the ﬁ:c@ﬁﬁﬁg ARt sulh @Y ehé ré&)?&ihggja@@r P, with
of bankllne and irregularity in image quality e to
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head 41. As a result, a high-quality image can be
accordingdo tleeiprinthieg datae | nk droplet i is discharged as
descri bed above, the ink 4 is immediately

(rj?sg Elﬁg'rti‘gxzéd? ‘i'la% gir?tcﬁt e%ﬂ@ltdétcﬁﬁhh@ssﬂfért%é}&rg@dﬁ@&mn of the
ink droplet i from the nozzle 104a depending on the expansion level of the respective
ink bubbles Fand G. In the discharge head 41, the ink bubble having a faster
expansion speed presses the ink 4 more strongly, so that ink droplet i is discharged
while being pushed to the side of the bubble having a slower expansion speed with
respect to the nozzle 104a.  Of the ink bubbles F and G, the ink bubble contacting the
heating element that is heated more rapidly is expanded more quickly. Under the
ON/OFF control of the controller 117 for‘the switching elements 121b and 121c that
constitute the sub-operation controller, the discharge head 41 discharges the ink

droplets i while periodically or randomly changing the discharge direction of the ink 4

from the nozzle 104a in the direction substantially perpendicular to the feeding



the ink droplets i, to the ink liquid chanber 105 from
the ink flow path 106 and the ink |iquid chanber 105
is restored to its original state as shown in FIG 10.
When the ink droplet i is discharged fromthe

di scharge head 41 in the sbate where the valve 65
that is closing the opening portion 64 of the ink
chanber 62 by the biasing forces of the biasing

. menber 62 and di aphragm 69, the di aphragm69.i.s pushed
-dﬂectwa'%}ﬁ%moaéwgm@f E. pﬁégk (heaRMEGOTRLENE-IAN, VIS pOSSIBl% w0
pressure of the ink 4 as shown in FIG 9, to thereby

revertugbutienédef blank ¢éing hatitinegulandy ipiny #Ageaidasto ariation in
.p bi asi ng force of the bi asgng dyman‘oe}%fg‘lg‘.l At this tine,

the diskHErBRBRF R b Bl APt LS ietho Rl T fF bR

side is released, with the result that the ink 4 is
head 4dupphs adesulo mhigle-quplkityi imagewapderotdainglde to the ink
outflow path 63 side and replenished to the ink flow

PAtHen YR8 inkl BRptefitie Hischir@ed g Abbotthadl Mol hedhk UHie i nk
4 is decreased and the diaphragm 69 is restored to

) .h i gi nal by | [ f . ith,the...
immeqiglf TesteRhed B3fe Slintic ot Sondife S sEaise rara bfngiy of
nmoves down the valve shaft 68 and valve 65 in such a

the inkdirapdets drtotthe inkobeuidrebambier d A4 frasn theinksBowgath 8@ and the

above, when the negative pressure of the ink 4 is

ink liquitPEIRARBE FOSIs\edtbrE ol drildinal @ple@isShe®n ind16. 10, When
di scharged, the above operation is perforned in the

. Jvalve mechanjsm 54. In this manner exts or i es
the ink! Gropler o AR s Jrarh s BisGEE Bed 4al s Sarq YRR e valve
printed on the recordi ng‘hpaper Pthat is being fed b
65 that iseclgsing thd epetting pottioneoh ahthermmk&hamee 62 thyethp biasingtprees
operation is conpleted, the recording paper P is
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irection of the . . .
atmosl(jjhere pressure un&er a negative pressure of the ink 4 as shown in FIG. 9, to

thereby push up the valve shaft 68 and valve 65 against a biasing force of the biasing
member 66. At this time, the opening portion 64 between the ink inflow path 61 side
of the ink chamber 62 and ink outflow path 63 side is released, with the result that the
ink 4 is supplied from the ink inflow path 61 side to the ink outflow path 63 side and
replenished to the ink flow path 106. Thereafter, the negative pressure of the ink 4 is
decreased and the diaphragm 69 is restored to the original shape by its restoring force,
with the result that the biasing force of the biasing member 66 moves down the valve
shaft 68 and valve 65 in such a direction to close the ink chamber 62.  As described

above, when the negativé pressure of the ink 4 is increased every time the ink droplets



ink droplet i fromthe nozzle 104a, power of about 0.5
to 1 Wis supplied to the heating elenents 102a and
102b through the power supply wiring pattern 224 in
order to drive the heating elenents. In the present
invention, as shown in FI G817, the power supply
wWring pattern 224 is wdely forned and thereby has a
| ow resistance value, so that it is possible to

) suppress .the heat generation, thereby preventing t
1 are diicDgsiecls the b OVR OPRTAIOT S Pﬁé’fgr@ﬁgﬂlﬁ e uilve Bieshanm 5%,
substrate 101 from being adversely affected. Further,

t eth@omagsér, extpet iredges2obrespomting edl priatihg data ate gedquentially
bet ween the pair of heating el enents 102a and 102b is

. t i r a .
printefi SR heordhe bt P ARAE bPig 120,66 e KRbecloB Rt pochanism
102a and 102b by extending across the main operation
84. Whenrtbe peinsingwperasionels completed, the recoxding papen Pris ejacked from
connection pattern 225 is nmade |onger than in the case

thepaﬁérﬁb&pcﬂr@%.so that the heat fromthe heating
o el enent’'s 102a and 102b can sufficiently be radi ated,

t hereby., protect] t he sub; ration cpntrol el t

£ 88 HERrieRL o s e 8T Mo g e iafin, BREIR of the

cartridge 2 is detachably attached to the printer nmain
ink drojpldyi Sonathe ndzels Hidag powet dfjabaut 0.5 teléWdk aepplied to the

attached to the head cartridge 2 in the printer 59

' i ' F@igint i 224 in ord
et R0 R e S A 20 norer

. mai n.body 3 and he artridge 2 i.s integrall r .
to drivg the egits FleRfines o fn R phisenb i eationed TaReL BICh T2 Hie
the printer apparatus that prints texts or inmages on
powert supphewarin patterai2dd i akidelysformed endrthéreby hiae ajowgesistance
invention is widely applicable to other types of

value, ?ggﬁ%? i#sqos@fbgc?! kg %ﬁ)ptrgﬁtthlé htéa FARIOHS thetbB§ g?évﬁﬁﬁng the

[ qui exanpl e, the present invention Ts
licable t . .
elemenfsand e H&e formed on the semiconductor substrate 101 from being

adversely affected. Further, the connection pattern 225 connected to the mid point
between the pair of heating elements 102a and 102b is connected to the sub-operation
control element formation area 222 apart from the heating elements 102a and 102b by
extending across the main operation control element formation area 221.  As a result,
the connection pattern 225 is made longer than in the case of FIG. 16, so that the heat
from the heating elements 102a and 102b can sufficiently be radiated, thereby
protecting the sub-operation control element formation area 222 from the heat.
Although the head cartridge 2 is detachably attached to the printer main body 3

- and the ink cartridge 11 is detachably attached to the head car_tridge' 2 in the printer



di scharge apparatus for DNA chip in liquid (Jpn. Pat.
Appl n. Lai d-Open Publication No. 2002-34560) and a

i quid di scharge apparatus that discharges a liquid
contai ning conductive particles for formng a mnute
wiring pattern of a print W ing substrate. Industrial
Applicability As descri bed above, according to the
present invention, the power supply wring for
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control neans and sub-operation control neans are

apparptue h eddch pridick fneaiabiode GrahdChéadecdrtrydyes? issoteigraly fdrmied.
possible to widely formthe povver supply wiring to

r %3{'{1% h e Fe%bﬁl{ lﬂ%ﬁid’lf"h e%%ﬁ%keﬂ E‘gﬂlll the %ﬁn‘t& a?agaratus

on I genera

' di scharge _head that gives ener gy to liquid in a qui d
that peRETBEES QdMmages an tleneacgyding papekt jaken as areRemple, the present
di scharge the liquid froma nozzle, conprising: a

invenfibi iswidaly @f)ﬂﬁﬁﬂﬂ@tb oBRE tyiek Of apharmany, pravided dedtiidapparatus
t he I|qU| d chanber an energy supply WI ring that

dischg B o G AR o b BT e BRAERH Bt b gpre oo

generation elenents for the purpose of dischargi %
discharge appayaius for SN Archip by Higeid @Qb—lgﬁeﬁap Ins A.aidrhipea) Publication

means for controlling the discharge direction of the

No. 200%'4969)321&% tigaRh@isanigé bppariiip tﬁQtZ(ﬁls@imf?éd £lighidn@nigining

he anount of t'he energy to be supplied to the energy

cond iFEEAMAE RrSBRR S faberd P PP lvihy state.

Industrial Applicability

As described above, according to the present invention, the power supply
wiring for supplying power to the bubble generation means and the control wiring for
controlling the main operation control means and sub-operation control means are
provided in different conductive layers, so that it is possible to widely form the power
supply wiring to reduce the resistance value thereof, resulting in a reduction in heat

generation.



thereto; and control neans for controlling the main
operation control neans and sub- operation contro
nmeans, wherein the energy generation el enents, main
“operation control neans, sub-operation control neans,
and control nmeans are proviéded on a single

sem conduct or substrate, and the energy supply wring
and a control wiring that controls the main operation
‘control means and sub-operatjon_ control neans are
provided in different u‘gidgcltm | ayers on the

sem conduct or substrate. 61 2. The |iquid discharge
head according to claim1l, wherein the nmain operation
control neans, sub-operation control neans, and

cqng: 1 ol ] 3] 0 .
L o8B SRR a0 es hdley ARG Lahidfpammigs yoine
according to claim1, wherein the main operation
an energHgescrabeareiemeniiostisohargesinedigwid Srovars awzzleapemprising:
control neans constitute at |east one group and the

04 PHIAlIBY 6f SHepPP ESrbraddRERMdnts pRoVBaEirthB qrqp]m chiifiber;

sem conductor ~stibstrate. 4. The liquid di scharge head
according to, claiml, wherein the ener suppl .

o Phep SubBlowAE et SIS Pcty R r e gerasion
plurality of energy generation neans. 5. Aliquid

elemeditsschar ge apparatus having a |iquid di scharge head
that gives energy to liquid in a liquid chanber using

athaf6p&rutiR CENRS! PRak RIFRRIviAL il &fP8y 8endrifion elements for

the purpose of discharging the liquid from the nozzle;

sub-operation control means for controlling the discharge direction of the
liquid to be discharged from the nozzle while changing the amount of the energy to be
supplied to the energy generation elements or changing the timing of giving energy
thereto; and

control means for controlling the main operation control means and sub-
operation control means, wherein

the energy generation elements, main operation control means, sub-operation
- control means, and control means are provided on a single semiconductor substrate,
and

| the energy supply wiring and a control wiring that controls the main operation

control means and sub-operation control means are provided in different conductive

~ layers on the semiconductor substrate.



liquid froma nozzle, wherein the liquid discharge
head conprises: a plurality of energy generation

el enents provided in the |liquid chanber; an energy
supply wiring that supplies energy to the energy
generation elenents; mainédperati on control means for
driving the energy generation elenents for the

pur pose of discharging the liquid fromthe nozzl e;

sub- qgperat.iqn coptrol means for .controlljng the _-
2. df%%ﬁﬂ\l lagl}aé%% ﬂ%ﬁﬂo %ffcoﬂiélg tPiC&Q}HHF,t‘Bh@@HH&@éHWmmn
fromthe nozzle while changing the anount of the

controd Agsany, Sub-Operbfion dopkoladeiins, hhé congobimeganacairianged in
el ements or changing the timng of giving energy

e ; s for controlling the main
_ sequer&(%e(ﬁrﬁl}%o%ﬁ@g%ﬁ(ﬁ&%ﬁ@gﬁg hd sub- operation control
neans, the energI\; generation el ements, mmin operation,
3. B hguidwiseharge headaesosdingrio claim .ovheremiie maia operation

control nmeans are provided on a single sem conductor

contro$ Hi&hs afud-oPetatidh BoRAel Hiarsy BRY Yord] MBaddEorktias f Rast one
wiring that controls the main operation control means

an ub- oper at i;on cont y.ol ns_af e .provided in
group & s BB PP Rl Sdigpuly i aPh Gl B peqcuctor
substrate. 6. The liquid discharge apparatus according
substrate. cl aim 5, wherein the main operation control neans,
sub- operation control means, and control neans are
4.  AKSNGHA discharge head according to claim 1, wherein the energy supply
wiring is a common wiring for supplying energy to a plurality of energy generation
means.
5. A liquid discharge apparatus having a liquid discharge head that gives energy
to liquid in a liquid chamber using an energy generation element to discharge the
liquid from a nozzle, wherein
“the liquid discharge head comprises:
- aplurality of energy generation elements provided in the liquid chamber;
an energy supply wiring that supplies energy to the energy generation
elements;
main operation control means for driving the energy generation elements for
the purpose of discharging the liquid from the nozzle;

sub-operation control means for controlling the discharge direction of the

liquid to be discharged from the nozzle while changing the amount of the energy to be




i n sequence on the sem conductor substrate. 7. The
i quid di scharge apparatus according to claimb5,
wherein the main operation control neans,
sub-operation control means, and control neans
constitute at |east one gf8up and the groups are
di sposed adj acently to each other on the

sem conduct or substrate. 8. The |iquid discharge

cpp B35S o Sk i bl BEEGl ee
to a plurality of energy generation neans.

thereto; and

control means for controlling the main operation control means and sub-
operation control means,

the energy generation elements, main operation control means, sub-operation
control means, and control means are provided on a single semiconductor substrate,
and

the energy supply wiring and a control wiring that controls the main operation
control means and sub-operation control means are provided in different conductive
layers on the semiconductor substrate.
6. The liquid discharge apparatus according to claim 5, wherein the main
- operation control means, sub-operation control means, and control means are arranged
in sequence on the semiconductor substrate.
7. The liquid discharge apparatus according to claim 5, wherein the main
operation control means, sub-operation control means, and control means constitute at
least one group and the groups are disposed adjacently to each other on the
semiconductor substrate.
8. The liquid discharge apparatus according to claim 5, wherein the energy
supply wiring is a common wiring for supplying energy to a plurality of energy

generation means.




