22 DECEMBER 2005 RECORDI NG HEAD, SUBSTRATE FOR USE OF RECORDI NG HEAD, AND
RECORDI NG APPARATUS BACKGROUND OF THE INVENTION 5 Field of the Invention
The present invention relates to a recording head for recor2i PECEMBBERZV05
i mges on a recording nmedium a substrate for use of a recording head, and
a recording apparatus. The present invention is applicable to an 10
apparatus, such as a printer that recorgs_on paper, thread, fiber, cloth,

| eat her, netal, plastics, glass, wood, ceranmcs, or the |ike, a copying
machine, a facsimle equipnment with conmuni cation systens, a word

processor wth a printi 'ﬁ%.dﬁ?gtmffg{ﬁ% S;ésuts\%ﬁidéﬁ\ﬁ?%lzo%sjﬁtsd applicable to

the recordi ng systemfor stri s —arranged by conbi ni ng

vari ous processing deﬂﬁ&@ﬁ?fﬁﬁﬁiﬁ%iAﬁﬁrﬁcéﬁﬁlﬁgﬂ;&ﬁ&% i ng" used for

the present invention s noi only applied to the provision of meaningful
i mges, such as characters and 20 graphics, for a recordi ng nedium but
al so, applied to the provision of the images which are not neani ngful,

such as patterngﬁUgﬁ%ﬁ%qmmwm Rel at ed Background Art For the
conventional recording head, there are a 25 thernmal head that records by

transferrg ng heal1d @ ARhd Nk JdriRBQH Or a thernosensitive paper using heat
generating elenents, an ink jet head that records by 22 DECEMBER 2005

The present invention relates to a recording head
for recording desired images on a recording medium, a
substrate for use of a recording head, and a recording
apparatus. The present invention is applicaﬁie to an
10 apparatus, such as a printer that records on paper,
thread, fiber, cloth, leather, metal, plastics, glass,
wood, ceramics, or the like, a cépying machine, a
facsimile equipment with communication systems, a word
processor with a printing unit. Further, the invention
15 is applicable to the recording system for indﬁstrial
use, which is arranged by combining various processing
devices complexly. Here, the term "recording" used for
the present invention is not only applied to the
provision of meaningful images, such as characters and
20 graphics, for a recording medium, but also, applied to
the provision of the images which are not meaningful,
such as patterns, for the recording medium.
Related Background Art
For the conventional recording head, there are a
25 thermal head that records by transferring heat to an
ink ribbon or a thermosensitive paper using heat

generating elements, an ink jet head that records by



- 2 discharging ink using piezoelectric elenments. Hereunder, the
description will be nade of an ink jet head by exenplifying the one that
records by discharge ink using heat generating el enents. 5 20DRCEMBER2DS
ot her energy given to ink, change of states is created in ink, which is
acconpani ed by abrupt volum nal changes %cfeation of bubbles). Then, ink
is discharged formdischarge ports by the active force exerted by such
change of states. The ink thus 10 discharged is allowed to adhere to a
recording medium for the formation of inmages. This is called an ink jet

recordi ng net m%ch%s}lg&mgcﬁggg&vﬁqgﬂ ﬁ}aeléc}’el -@%f%nff;scal | ed bubble jet

recordi ng net hod. e specification . Pat ent

4,723,129, angiHigider 1 d KRG Nt Appar aidisnddidlo AdaPt snit hi S¢ bubbl e
jet recording nmethod conprises, in general, the discharge ports that

di scharge i nkhddie bynkes{dnpY 8ty WHE by &cnHOPBBH A 68l vaidehdegdi schar ge

ports; and recording elenents servicing as energy generating neans, which

20 are arrangqehi hdihgy indat lQaMdraitind @1dsahar ge ink, respectively. Wth
the recording nmethod of the kind, high quality inmges can be recorded at

hi gh spesds w th awi®ssgatamimbctifen@rasyy Afiddie sanmK | thahde dead 25
that perforns this recording nethod makes it possible to arrange discharge
ports in highstensis \i eresfterd inAsink,r eguldh isnwwgreurmnictdiesys, this head
has an abrupt voluminal changes (creation of bubbles). Then,
ink is discharged form discharge ports by the actiVe
force exerted by such change of states. The ink thus
10 discharged is allowed to adhere to a recording medium
for the formation of images. This is called an ink jet
recording method, which is conventionally known as the
so-called bubble jet recording method. As disclosed in
the specification of U.S. Patent 4,723,129, and others,
15 the recording apparatus that adopts this bubble jet
recording method comprises, in general, the discharge
ports that discharge ink; the ink flow paths which are
communicated with the discharge ports; and recording
elements servicing as energy generating means, which
20 are arranged in the ink flow paths to discharge ink,
respectively.
With the recording method of the kind, high
quality images can be recorded at high speeds with a
lesser amount of noises. At the same time, the head
25 that performs this recording method makes it possible

to arrange discharge ports in high density therefor.

As a result, among some others, this head has an



22 DECEMBER 2005 - 3 excellent advantage that images are recorded in high
resolution with a snmall er apparatus, and also, color inages can be made
easily. Wth such advantages, the bubble jet recordi ng net hezZiIDREEMBEK 2005
widely unutilized 5 in recent years for a_printer, a copying nmachine, a
facsimle equi pnent, and many ot her officg machi nes and equi pnments.

Further, it has begun to be used for textile printing systens, and sone
others for industrial use. 10 Now that the recording elenents that generate
energy for discharging ink are manufactured by use of the sem conductor

manufact uri ng PLOLESSKE, a&ih8ntS5§8VERLLONALgBSsadr¥hi-ehoPaaabegNnAgHe by the
utilization of the bubble jet technol ogi es and 15 techni ques is Structured

in such a manngssbhatian ﬁybﬁtéagﬁanea‘:oagFgrayugrraﬂai a¥sbecebldbrg el enents
on an elenental base plate formed by a silicon base plate, and that a

ceiling plate {naged bynpokysaiiéonasolysongitht 8echr €8aneaggkassher the
| i ke, which is provided 20 with grooves, is bonded with such substrate to
provi de ink fbhawbpat st Absordbypgthetbvd| haat beanotifdeyehenenidkebase
pl ate being formed by the silicon base plate, not only the recording
el enents @are fonmeecentthearsefient al phastel pl adpyibytmatsonet he driving
circuit that drives the recording elenents, the tenperature sensor which is
facsimile equipment, and many other office machines and
equipments. Further, it has begun to be used for
textile printing systems, and some others for
industrial use.
10 Now that the recording elements that generate
energy for discharging ink are manufactured by use of
the semiconductor manufacturing processes, the
conventional head which has been made by the
utilization of the bubble jet technologies and
15 techniques is structured in such a manner that a
substrate is formed by arranging recording elements on
an elemental base plate formed by a silicon base plate,
and that a ceiling plate formed by polysulfone or some
other resin or glass or the like, which is provided
20 with grooves, is bonded with such substrate to provide
ink flow paths.
Also, by the utilization of the elemental base
plate being formed by the silicon base plate, not only
the recording elements are formed on the elemental base
25 plate, but also, the driving circuit that drives the

recording elements, the temperature sensor which is

used to control the temperature of the recording



used to control the tenperature of the recording 22 DECEMBER 2005 - 4

el enments, the driving controllers, and sone others are arranged thereon.
Fig. 15 shows one exanple of an elenental base plate of the2XkbROQEMBER2095
15, there are formed on the elenental basg 5 plate 1001, the heater group
1002 having a plurality of heat generating elenents (recording el enents)
1005 forned by resistive elenents that give thermal energy for use of ink
di scharges, which are arranged in parallel; a driving circuit 1003 having a
plurality of 10 transistors 1008 for driving each of the heating elenents

1005, which are and@bgedehd AT M A&l coRtr&PIEFS] &hdi CHbhe 180AE8N are
controlling each of the transistors 1008 on the driving circuit 1003; and

i nput term nal $rddffed Othd £66h Vi NEi 4 MBY® sladws &a€hekamgl &f of 1onsi gnal s, and
the like fromoutside. Al so, for the elenental base board 1001, a

t enper at ure sesnbailerit@l bamasplesetdie tespermdure of the el emental base
plate 1001 or a sensor 1006, such as a resistance sensor, for neasuring
the resistive val uelnfFeachlof therdeate 20ogesdraen i vige eébapantsal Theseont r ol
circuit 1004 conprises shift registers that outputs to the driving circuits
1003 t he 9 mageplaiee al Gl chthe eheater varowrrl @02 yhdvony ot ldealihg oFfat ch
circuits that store data provisionally and output 25 themto the transistors
1008; a drivirEFQ%NQQQgr@E#Q@iQlements (recording elements) 1005

formed by resistive elements that give thermal energy
for use of ink discharges, which are arranged in
parallel; a driving circuit 1003 having a plurality of

10 transistors 1008 for driving each of the heating
elements 1005, which are arranged in parallel; a
control circuit 1004 for controlling each of the
transistors 1008 on the driving circuit 1003; and input
terminals 1007 for receiving image data, each kind of

15 signals, and the like from outside. Also, for the
elemental base board 1001, a temperature sensor that
measures the temperature of the elemental base plate
1001 or a sensor 1006, such as a resistance sensor, for
measuring the resistive value of each of the heat

20 generating elements.

The control circuit 1004 comprises shift registers
that outputs to the driving circuits 1003 the image
data which are received serially from outside; the
latch circuits that store data provisionally and output

25 them to the transistors 1008; a driving control circuit
that drives the sensor 1006, and controls the width of

pulses to drive the heat generating elements 1005 in



that drives the sensor 1006, and controls the width of pulses to drive the

heat generating elenments 1005 in 22 DECEMBER 2005 - 5 accordance with

output fromthe sensor 1006. In this respect, the control cCR2DHGEMBEBL06FRY
be arranged to output image data individually or may be arranged to
the heater group 1002 into plural bl ocks ahd 5 out put imge data per unit

bl ock, anong sone others. 1In this manner, a plurality of shift registers
are arranged for one head, and then, the imge data transmtted fromthe
ink jet recording apparatus are allotted to a plurality of shift registers,

thus making 10a&98rﬁégﬁgiQgtEDSSQpng?ﬁBmWQEE SgﬁgbrA?RbE?.S?H?%Bi%006’ a

t enperature sensor

asures the tenperature In

di vi de

e vicinity of the

heat ~generati pdsgLERENLRe BoheRbe! BREEuIRNTAbAI AL BRNLEGLRGERNEOM eS! Stive

val ue of the hea

genérating elenments, o 'S us

regards

the di scharge ggp a%sihaggeaasaoinaheidhgmyydogragyggé 59raﬁgghseearged, it

i's conceivable that the discharge amount is relate .
val ue of ink. heihubbhe Mahwerofrbuf ctbengestdOpdapandbngcre tha heat

mai nly

generating elements 1005 and the <circunferential tenperature thereof
wel I. Thes tenpetptur emafet Hatheperganetabilogkel emenyssdfi@5oandrsthat of the
circunference thereof are neasured by the tenperature sensor. |In accordance
Wi th the resul Inthoss manner, a plurality of shift registers are

10

15

20

25

arranged for one head, and then, the image data
transmitted from the ink jet recording apparatus are
allotted to a plurality of shift registers, thus making
the printing speed higher with ease.

As the sensor 1006, a temperature sensor that
measures the temperature in the vicinity of the heat
generating elements, a resistance sensor that monitors
the resistive value of the heat generating elements, or
the like is used.

As regards the discharge amounts in terms of the
liquid droplets to be discharged, it is conceivable
that the discharge amount is related mainly to the
bubbled value of ink. the bubble value of ink changes
depending on the heat generating elements 1005 and the
circumferential temperature thereof as well. The
temperature of the heat generating elements 1005 and
that of the circumference thereof are measured by the
temperature sensor. In accordance with the result thus
obtained, the pulses, which gives energy only in an
intensity small enough so as not to allow ink to be

discharged (preheat pulses), are added before applying

t he bubbl ed

as -



25 obt ai ned, the pul ses, which gives energy only in an intensity snal
enough so as not to allowink to be discharged (preheat pul ses), are added
bef ore applying 22 DECEMBER 2005 - 6 the heat pul ses that endamE@EMBER 2005be
discharged. Then, it is practiced that the pulse width of such preheat

pul ses or the output tining is controlled® o change for adjusting the
tenperatures of the heat 5 generating elenents 1005 and the circunference
thereof in order to naintain the imge quality by discharging ink droplets
in a specific amount. Also, as regards the energy required for bubbling ink

interns of th enerating elenmen 1005 he, 1Q.ener an be
expressed by tﬁe pr%%gc?UE?e§hgh?%pﬁ?agi%?gy %e% R? 81 E %ﬁ h i s needed

for the heat ggrai%ng?hé?g?ﬂ%é%éggﬁ?gngh&h§Ufﬁgaﬁ95tBh8 heglky, generating

el enments 1005, "pro¥vi ded Ion eat |at|on IS

constant. In th% &f§e§5o¥°£5398u@§8£'%9m£9 %Ehc8ﬂg§oﬁﬁeﬁaQB heating

el emrent 1005 ectrlc current I'ng on e heat generating el enent

1005, and the 8Hé§&e“f9£haé%@Q%ﬂT%ethée%eﬁﬁé¥a€&régeo¥a£H§ fbaghi ch the
required energy is obtain e electric current running on each of 20

the heat genergéh&gaelegealendROS hassdahfietrst cireshséi¥fc¥akuerebrt he heat
generating el enent 1005 depending on each |ot or each el enental base plate
1001 due to the yadéedtdi haibhhatkness odhadjbeqheditgebgrdlisobarging
ink droplets in a specific amount.
Also, as regards the energy required for bubbling
ink in terms of the heat generating elements 1005, the
10 energy can be expressed by the product of the input
energy per unit area which is needed for the heat
generating elements 1005 and the area of the heat
generating elements 1005, provided that the condition
of the heat radiation is constant. In this way, the
15 voltage applied to both ends of each heating element
1005, the electric current running on each heat
generating element 1005, and the pulse width should be
set only at the value at which the required energy is
obtainable. The electric current running on each of
20 the heat generating elements 1005 has different
resistive value of the heat generating element 1005
depending on each lot or each elemental base plate 1001
due to the varied film thickness of the heat Qenerating
elements which may be obtained in the manufacturing
25 process of the elemental base plate 1001.

Therefore, if the resistive value of the heat

generating element 1005 is greater than the set value,



el enents which may be obtained in the manufacturing 25 process of the

el enrental base plate 1001. Therefore, if the resistive value of the heat
generating el enent 1005 is greater than the set val ue, 22 DECHNBEEMBERS20057
the value of running electric current bec s smaller, provided that the

wi dth of the applied pulse is constant.” Then, the amount of the input
energy of the heat generating el enent 1005 becones insufficient to 5 nmake it
i npossi ble to bubble ink appropriately. On the contrary, if the resistive
val ue of the heat generating elenents 1005 is nade snaller, the val ue of

el ectric currept DeeaERSrILgALehgt BRBCERECSBLrYahena¥BReL shig1e3ame
voltage is applied. In this case, "an excessive 10 energy is generated by

each of the hegtogensnathng tgkeeAts 4008nhboappingaapauteaipossi bility that
the heat generating elenents 1005 are danaged or the life thereof is nade

shorter. Now, tbasehnte, thenfeshst aMeuntabeetné eaplitoénthgyheat tgenerati ng
el ements 1005 is 15 nonitored by neans of resistance sensor at all the
time. Then, ithestageaagetdihbatlehenti d0O50beboemts puksésicsenhianged in
accordance the value thus obtained so that substantially a specific energy
is applied to mekehibfinpesheéhieg&nebabbhg &hknmeppsop2asslgescPnbétieabove,
the conventional ink jet head which is provided wth the el enental base
plate, there ¢entracgd L6rthherpsdscsvenveluewsfkihédsheptvoknageting
elements 1005 is made smaller, the wvalue of electric
current becomes greater than the set value even if the
same voltage is applied. In this case, an excessive
10 energy is generated by each of the heat generating
elements 1005 to bring about a possibility that the
heat generating elements 1005 are damaged or the life
thereof is made shorter. Now, therefore, the resistive
value of each of the heat generating elements 1005 is
15 monitored by means of resistance sensor at all the
time. Then, it is arranged that the width of heat
pulses is changed in accordance the value thus obtained
so that substantially a specific energy is applied to
each of the heat generating elements.
20 As described above, the conventional ink jet head
which is provided with the elemental base plate, there
is a need for the provision of two kinds of voltage
supply sources for supplying a voltage for use of the
heat generating elements, and a voltage for use of the
25 control circuit that drives it. These voltages are

supplied from the main body of the ink jet recording

apparatus.



supply sources for supplying a voltage for use of the heat generating

el enents, and a voltage for use of the 25 control circuit that drives it.
These voltages are supplied fromthe main body of the ink j23tDEE@IBER2§05
apparatus. 22 DECEMBER 2005 - 8 In order to supply the source voltage to
the ink jet head which is nounted on a caflriage that noves along the
surface of a recording nediumfor printing, the ink jet head and the main
body of the recording 5 apparatus is connected by nmeans of a conparatively
|l ong cable, such as a flexible base plate. As the structure is thus

arranged, the voltage fRudiealeisghly Gald WburM chhiisgURR 8@ Lt he ink

jet head may be caused to drop in sone cases if many nunbers of heat .
generating 10 gle@mprizg ha cl IiEMmAnted IdiE.a kirrtikget ameentowaal i nk j et

head, therefore, the voltage that should be applied to the heat generating
el enents i s sehlanga thal wairdfiaghkelo ft karddurdielgt agel i uime dirt @a ifnarinighe
performance of discharge (hereinafter 15 referred to as the discharge
vol tage) wth shehiak jelt dgaddraop itheyimain Avdy Fsulhe, relcerdungbi [ ity of
the heat generating elenents is subjected to being deteriorated. Al so,
noi ses teAd toappagafaispdsedammedtedipghaleans2@forr wompaged itviediys fionged
t hrough the cable, such as flexible base plate. There is a possibility that
t he cable, such as a flexible base plate. As the structure

is thus arranged, the voltage for heater application

which is supplied to the ink jet head may be caused to

drop in some cases if many numbers of heat generating

10 elements are driven at a time.

For the conventional ink jet head, therefore, the
voltage that should be applied to the heat generating
elements is set at a value higher than the voltage
required for the performance of discharge (hereinafter

15 referred to as the discharge voltage) with such a
voltage drop in view. As a result, the durability of
the heat generating elements is subjected to being
deteriorated.

Also, noises tend to be superposed on the signals

20 or voltages transmitted through the cable, such as
flexible base plate. There is a possibility that the
heat generating elements are damaged by spiking noises
or the durability thereof is deteriorated if not
damaged.

25 In recent years, there have been heavy demands on

the high quality image output by an ink jet recording

apparatus along with the widening fields of wvarious



heat generating el ements are danmaged by spi king noises or the durability
thereof is deteriorated if not damaged. 25 In recent years, there have been
heavy demands on the high quality inmage output by an ink jex2 DECEVIBERR00S
apparatus along with the widening fields gf vari ous 22 DECEMBER 2005 - 9
products, respectively. At the sane ting, “it.is required that the recording
speeds are inproved.. As a result, the nunber of nozzles (ink flow paths)
should be increased for discharging ink, and the recording 5 cycle should
al so be shortened. Then, the width of driving pul ses should be shortened

when applied t9-£8cBtsOf r&BFebedicDENEr ALI PYe 5EHEM Sme aNg af st he sane tine,
t he nunber of Trecording el enents should be increased for a sinultaneous

driving. 10 Homeyefredhen¥el tRgesctbpliiAg espoPaL esrd Oihheoheat . ggngrating
el enents of the conventional ink jet head are the fixed ones. Therefore,

when control | iAgste, tHK SiSEEArge LOLEULES( CAK T EEHVNEhL s ) Oshbe1Ki nds of
ink or the sizes of each heat generating elenent, there 15 is no ot her way
than to controbeiinondysdy £handischaéheingi tihk, ohndetihe ppésesdidyt h t he
structure thus arranged, the pulse width cannot be shortened at all. It
is, therefore,cyti¢isubtldoateal bei sihotrhenedequlhementhefwhidghepfspeeds (the
di scharge frequency 20 being 10 kHz or nore, or 20 kHz or nore in sone
cases, driving pulses should be shortened when applied to each
of the heat generating elements, and at the same time,
the number of recording elements should be increased
for a simultaneous driving.
10 However, the voltages that are applied to the heat
generating elements of the conventional ink jet head
are the fixed ones. Therefore, when controlling the
ink discharge energies corresponding to the kinds of
ink or the sizes of each heat generating element, there
15 is no other way than to control it only by changing the
width of heat pulses. With the structure thus
arranged, the pulse width cannot be shortened at all.
It is, therefore, difficult to deal with the
requirement of higher speeds (the discharge frequency
20 being 10 kHz or more, or 20 kHz or more in some cases,

for instance), and the provision of multiple nozzles

which should be required as well.

SUMMARY OF THE INVENTION
25 It is one of the objects of the present invention
to provide a recording head capable of stabilizing the

supply source voltage applicable to recording elements,



for instance), and the provision of nultiple nozzles which should be
required as well. SUMMARY OF THE INVENTION 25 It is one of the objects of
the present invention to provide a recording head capabl e @2 DEIGEMBERI2005
the supply source voltage applicable to ygcording el enents, 22 DECEMBER
2005 - 10 at the sane tine, optimally controlling ink discharge energy
corresponding to the kind of ink and recording elenents in order to neet
the requirenment of higher speed recording with nultiple nozzles, and al so
to 5 provide a substrate for use of such recording head, as well as a
recordi ng appatattise d¢dme stiamnof heptibgrly obnthelliwgninlondiscpaoygede a
recordi ng head which conprises a plurality of recording elenents for
perform ng recomehrgyy;cardespimding recoi thdkimd «f | imkganderptordingy of
recording elements; and a predeterm ned voltage generating circuit for
generating a gretktes mmedrdof t bganeat behapprdeiremenheopl uighéry of
recording elenents fromvoltage supplied fromoutside. 15 It is still

anot her obj ectsr#ed HeeGordEmy onl tly Mpkpip bR REELRTr AaRd faks@skoof recording
head which conprises a base plate; a plurality of recordin el enent s

provi ded For tRRCEHR PIFHRSFRtDIDr MFRPE retD dTFPTE Y %W‘?\% cffcuit for

driving provi dv?edlf or_ 25(1) ;gehgmp(?lsrtlag pggégrégusd.rl ve each of the plurality of

It is another object of the invention to provide a
recording head which comprises a plurality of recording
elements for performing recording; a driving circuit

10 for driving the plurality of recording elements; and a
predetermined voltage generating circuit for generating
a predetermined voltage to be applied to the plurality
of recording elements from voltage supplied from
outside.

15 It is still another object of the invention to
provide a substrate for use of recording head which
comprises a base plate; a plurality of recording
elements provided for the base plate for performing
recording; a driving circuit for driving provided for

20 the base plate to drive each of the plurality of
recording elements; and a predetermined voltage
generating circuit.provided for the base plate to
generate a predetermined voltage to be applied to the
plurality of recording elements from voltage supplied

25 from outside.

It is a further object of the invention to provide

a recording apparatus which comprises a recording head



recording elements; and a predeterm ned voltage generating circuit provided
for the base plate to generate a predeterm ned voltage to be applied to the
plurality of recording elenents fromvoltage supplied 25 fR>RESGEMBER 2005
is a further object of the invention to_pggvide a recordi ng apparatus which
conprises a recording head 22 DECEMBER 20 - 11 provided with a plurality
of recording elenents for performng recording; a driving circuit for
driving each of the plurality of recording elenents; and a predeterm ned
vol tage generating circuit to generating 5 a predeterm ned voltage to be

applied to theppbuiakatyithfar ptardingyebeneatsrfiing vokhagessapplied from
outside; a carriage having the recordi ng head nounted thereon for

travel i ng; neapsrformgegeratongihfe soliragengt oibeusuppbredrivonyout si de. 10
In accordance with the present invention, a desired voltage is generated in
the interior otatheofhthd byuuskivy afpredetréingnetlemehtageagéner ati ng
circuit for performng recording, thus nmaking it possible to prevent the
vol t age drop whrefiehayminge (Slpageegeheratingl cageuis sapgeénedatinm out si de
through a cable, as well as to prevent the durability of the heat

gener ating eIeﬁeh¥§d¢t©ﬁmb@¢ﬂgvggﬁﬁg@dt@ubet@Phbi@@sto Paet PEUFatiyy with

the output of the voltage for use of recording elenents fromthe
predet er m ned 95|§9@@rd1ng elements from voltage supplied from

outside; a carriage having the recording head mounted
thereon for traveling; means for generating the voltage
to be supplied from outside.

10 In accordance with the present invention, a
desired voltage is generated in the interior of the
head by use of a predetermined voltage generating
circuit for performing recording, thus making it
possible to prevent the voltage drop which may take

15 place if the voltage is supplied from outside through a
cable, as well as to prevent the durability of the heat
generating elements from being damaged due to noises.
Particularly, with the output of the voltage for use of
recording elements from the predetermined voltage

20 generating circuit, it becomes possible to set the
voltage to be applied to the recording elements at an
optimal value corresponding to the discharge voltage,
hence stabilizing the ink discharges efficiently.

Also, a plurality of desired voltages are

25 generated from the predetermined voltage generating

circuit to supply such voltages per group of recording

elements. In this manner, it becomes possible to



20 generating circuit, it becones possible to set the voltage to be applied
to the recording elenents at an optinmal value corresponding to the

di scharge voltage, hence stabilizing the ink discharges ef2? ODESIRMBER2D¢D,
a plurality of desired voltages are 25 generated fromthe predeterm ned

vol tage generating circuit to supply sUchzvbItages per group of recording
elenments. In this manner, it becones possible to 22 DECEMBER 2005 - 12
optim ze the setting of the voltage to be applied to the recording el enents
corresponding to the kind of ink and recording elenents. Therefore, even

wthahigh Sheefhbeadchaviog mibibp! €,0072t e300l Lol S caayLigaSegont ol the

i nk di scharge ergy appropria Further, the voltage Tor recording

el ements whi chend Sr8pRLaeMgt 814HEnESCOEELEGpEhETRG! o 2P LRENYObEagRK fOr
control circuit which is applied to the con?rol cCircuit are supplied form

the predeterni oed votbagendOcERERBEL NOTREFEEER, ESORCKI VR ¥. nTGEr ef or e,
the supply-source voltage which is supplied to the head can be only one

Kind, thus redsisédg hded| Radighvenltopl8enosBiaspodly D§ ékeyapparatus. In
this case, the voltage for use of the recording elenent application is
al l onwed 15 to ¢oseraltehet hek vel sagerforehdbeggoappobpelidately. has risen.
Then, the voltage for use of the control circuit is allowed to fall after
t he vol tage for useFefthéhe teeovdlhggel foentecppdinate bemdassfahien or the
is applied to the recording elements and the voltage
for control circuit which is applied to the control
circuit are supplied form the pfedetermined voltage
10 generating circuit, respectively. Therefore, the
supply-source voltage which is supplied to the head can
be only one kind, thus reducing the load given to the
main body of the apparatus. In this case, the voltage
for use of the recording element application is allowed
15 to rise after the voltage for the control circuit has
risen. Then, the voltage for use of the control
circuit is allowed to fall after the voltage for use of
the recording element application has fallen or the
application of the voltage for use of the recording
20 elements is made only when printing is in operation.
In this way, it becomes possible to prevent the
malfunction of the recording elements, hence enhancing
the reliability of the head.
Also, with the provision of the predetermined
25 voltage generating circuit for the same base plate as

the one having a plurality of recording elements

arranged thereon, the number of parts can be reduced to



application of the voltage for use of the recording 20 el enents is made only
when printing is in operation. 1In this way, it becones possible

the nalfunction of the recording el ements, hence enhanci ng22Pﬁ€EP’Qf
of the head. Also, with the provision of the predeterm ned 25 voltage
generating circuit for the sane base plate as the one having a plura
recording elenents arranged thereon, the nunber of parts can be redu
22 DECEMBER 2005 - 13 nmke the assenbling operation easier. BRIEF
DESCRI PTI ON OF THE DRAW NGS Fi gs. 1A and 1B are bl ock di agranms which

ilTustrate the,gid Lﬁ{@r&@m@ngP
enbodi nent of the present invention.

exanple of the circuit that gener ates a predetermned 10

structural
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I's a diagram whi ch shows

vol tage represented in Figs. 1A and 1B. Fig. 3 is a block diagram whi

shows the

St rBRCIRKF ©RYCFRIPTIUN jat TR brAWBRGEOr dance with a second

enbodi nent of the present invention. Fig. 4 is a bl ock di agram whi ch
the 15 structure ofFias. nNiA jeatd headren kalocegot dhigeramd whaidthi rd  enbod
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accordance with a first embodiment of the present
invention.

Fig. 2 is a diagram which shows one structural
example of the circuit that generates a predetermined
voltage represented in Figs. 1A and 1B.

Fig. 3 is a block diagram which shows the
structure of an ink jet head in accordance with a
second embodiment of the present invention.

Fig. 4 is a block diagram which shows the
structure of an ink jet head in accordance with a third
embodiment of the present invention.

Fig. 5 is a diagram which shows one structural
example of the circuit that generates a predetermined
voltage represented in Fig. 4.

Figs. 6A and 6B are timing charts which illustrate
the rising waveform and the falling waveform of the
output voltage of the predetermined voltage generating
circuit shown in Fig. 4.

Fig. 7 is a block diagram which shows the
structure of an ink jet head in accordance with a
fourth embodiment of the present invention.

Fig. 8 is a diagram which shows one structural

revent
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voltage represented in Fig. 4. 20 Figs. 6A and 6B are timng charts which
illustrate the rising waveformand the falling waveform of the out put

vol tage of the predeterm ned voltage generating circuit sheaDECEMBER 2005
Fig. 7 is a block diagram which shows the 25 structure of an ink jet head in
accordance with a fourth enbodi nent of "th® present invention. Fig. 8 is a
di agr am whi ch shows one structural 22 DECEMBER 2005 - 14 exanple of the
circuit that generates a predeterm ned voltage represented in Fig. 7. Figs.
9A, 9B, 9C, 9D and 9E are timng charts which represent the voltage for

heater use which_ is. 5 output ftromth edeterm ned_vol t enerating
circuit shown ?ﬁaﬁpéé 9? %ﬁ g go?l%hghgéng???gﬁ of ah85F§E%8?W§P g vol t age,

which is appliggl&ﬁgéhgeﬁgﬁéengggfagtgggheggnents. Fig. 10 is a broken

per spective view ch's e prrncipal part of an ink jet recording

head in accordancng%gp @Rg_ggpaﬁ?gﬁgbsﬁgg ggeapéﬁggﬂgnﬂgggggkgon. Fig. 11

is an expl oded perspective View shows an ink jet cartridge to
whi ch the prGSQHich1§ebﬁa§aﬁtoehésvapeggsa?5§-h&agerlaséswﬁi&hem@whlCh

schematically shows the structure of the ink jet recording apparatus to
whi ch 5 output from the predetermined voltage generating
circuit shdwn in Fig. 7, and also, the condition of
heater driving voltage, which is applied to the heat
generating elements.

Fig. 10 is a broken perspective view which shows

10 the principal part of an ink jet recording head in
accordance with the embodiments of the present
invention.

Fig. 11 is an exploded perspective view which
shows an ink jet head cartridge to which the present

15 invention is applicable.

Fig. 12 is a view which schematically shows the
structure of the ink jet recording apparatus to which
the present invention is applicable.

Fig. 13 is a block diagram which shows the entire

20 system to operate the ink jet recording apparatus to
| which the present invention is applicable.

Fig. 14 is a view which shows the liquid discharge
system to which the present invention is applicable.

Fig. 15 is a view which shows the circuit

25 structure of the elemental base plate of the

conventional head.



the present invention is applicable. Fig. 13 is a bl ock di agram whi ch shows
the entire 20 systemto operate the ink jet recording apparatus to which
the present invention is applicable. Fig. 14 is a vi ew whi c32 DHESKEVBER 2005

|l iquid discharge systemto which the prefgnt invention is applicable. Fig.
15 is a view which shows the circuit 25 structure of the el enental base

pl ate of the conventional head. 22 DECEMBER 2005 - 15 DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Hereinafter, with reference to the
acconpanyi ng drawi ngs, the present invention will be described. (First

Embodi ment) 5 hipgrrid SESCAPrRESNPHPCKuA BREARRRMP! fllBobIUERTEAt € the

structure of an ink jet head in accordance wth a first enbodi nent of the

present invention.ydlgin2rtsra ﬂi@ﬂr@@EM@&H@eSBQ“@hQ“Eccé&bHﬁ&ﬂﬁ?' exanpl e
of the circuit that generates a 10 predeterm ned voltage represented in

Figs. 1A and |&BrawfsgShowhe i pr&s@nt lAnvéReibnkwi el beadedcpibéhe present
enbodi nent is structured to be provided with a predeterm ned voltage

generating circrits€aEmedbdagentgonversion circuit) 11 for supplying voltage
for heater 15 application to each of the heat generating elements 13 of the
heater group 12 foridgs onlA hen@l ¥Beatal bbaske dphgi@ms which
illustrate the structure of an ink jet head in
accordance with a first embodiment of the present
invention. Fig. 2 is a diagram which shows one
structural example of the circuit that generates a
10 predetermined voltage represented in Figs. 1A and 1B.
As shown in Fig. 1A, the ink jet head 1 of the
present embodiment is structured to be provided with a
predetermined voltage generating circuit (a voltage
conversion circuit) 11 for supplying voltage for heater
15 application to each of the heat generating elements 13
of the heater group 12 formed on the elemental base
plate.
As shown in Fig. 2, the predetermined voltage
generating circuit 11 comprises a transistor Trl
20 inserted between the input terminal 21 and the output
terminal 22; resistors R1 and R2 for detecting the
output voltage VO output from the output terminal 22 by
dividing it; a resistor R3 inserted across the base
collectors of the transistor Trl; a reference voltage
25 supply source 23 that outputs a specific reference

voltage Vref; and a differential amplifier circuit 24

that receives the detected voltage Vs detected by the



As shown in Fig. 2, the predeterm ned voltage generating circuit 11
conprises a transistor Trl 20 inserted between the input termnal 21 and the
output termnal 22; resistors RL and R2 for detecting the 22DECMRMBER 26@fe
VO out put fromthe output term nal 22 by %iyiding it; aresistor R3
inserted across the base collectors of t% transistor Trl; a reference

vol tage 25 supply source 23 that outputs a specific reference voltage Vref;
and a differential anplifier circuit 24 that receives the detected voltage
Vs detected by the 22 DECEMBER 2005 - 16 resistors RL and R2, and the

reference vol tagg; ¥e6fs RANENGORD! OhAdl BRet raRSIEHEE Jblt8Qea9rE P, equalize
the detected voltage Vs and the reference voltage Vref. urther, in order

to stabilize thedl eadt¥arsathe@nsraidsbs€apacti 0so028s My dguansest edebet ween
the output termnal 22 and the grounding potential. For the circuit shown
in Fig. 2, thedbasetedrvehtagefvihentiransi séperdntei sotoadgeolted. by nmeans of
the differential anplifier circuit 24 so as to equalize the 10 detected
vol t age Vs andrioheheef etencedenl tagstdbeljizanthet headutrautatvbbhageaVO i s
constantly controlled against the fluctuation of the input voltage V1 which
is received fcopaoiterdeS wmayebet hesecfedepetwaent blge oWkefitout put fromthe
reference voltage supply source 23 15 is made variable to nake it possible
to easily adjusermimel va? uendf thhegbeupdingopebgeti@.t o a desired

For the circuit shown in Fig. 2, the base current
of the transistor Trl is controlled by means of the
differential amplifier circuit 24 so as to equalize the

10 detected voltage Vs and the reference voltage Vref, and
the output voltage VO is constantly controlled against
the fluctuation of the input voltage V1 which is
received from outside. Here, the reference voltage
Vref output from the reference voltage supply source 23

15 is made variable to make it possible to easily adjust
the value of the output voltage VO to a desired
voltage.

As described above, with the prédetermined voltage
generating circuit 11 provided for the ink jet head 1,

20 it becomes possible to maintain the output voltage VB
of the predetermined voltage generating circuit 11
substantially at a constant level even when the input
voltage VA, which is supplied to the ink jet head 1
from outside, is superposed with spiking noises or the

25 input voltage VA is caused to present a voltage drop as
shown in Fig. 1B. Therefore, it becomes possible to

apply to each of the heat generating elements 13 the



vol tage. As described above, with the predeterm ned voltage generating
circuit 11 provided for the ink jet head 1, 20 it becones possible to

mai ntain the output voltage VB of the predetermnined volt age 24 ®FGENBER 2005
circuit 11 substantially at a constant Ieyel even when the input voltage
VA, which is supplied to the ink jet headL ~ from outside, is super posed

wi th spiking noises or the 25 input voltage VA is caused to present a
voltage drop as shown in Fig. 1B. Therefore, it becones possible to apply
to each of the heat generating elenments 13 the 22 DECEMBER 2005 - 17

vol tage for heal£r, ApPtdLald ofeihl 1{@é€1dnf&&¥éwaé§§elf9@i£@éué€@s”0i se

input or the drop of external voltage. In this manner, the damages that nmay

be given to 5 {digi featcigenes fld nthhendatend 31 8p tde Leterhpration of  the
durability thereof due to the spiking noises can be prevented, and even

when the supplysisgagee voltage from the main body of an ink jet recording
apparatus should drop, the stabilized voltage is applied to each of the 10
heat generating el ementtsid namence pheviamadde thdte mdy ddegheat generating
el ements 13 from being shortened. (Second Enbodi ment) Fig. 3 is a bl ock
di agr am vihi ch Steowsedthagemstraicing ee dmeamts NG jet tleadie tembwoadeoceof th a
15 second enbodi nent of the present invention.
the durability thereof due to the spiking noises can be
prevented, and even when the supply-source voltage from
the main body of an ink jet recording apparatus should
drop, the stabilized voltage is applied to each of the
10 heat generating elements 13, hence prevent the life of
the heat generating elements 13 from being shortened.
(Second Embodiment)
Fig. 3 is a block diagram which shows the
structure of an ink jet head in accordance with a
15 second embodiment of the present invention.
As shown in Fig. 3, the ink jet head 3 of the
present embodiment is structured to divide a plurality
of heat generating elements 33 into a plurality of heat
groups 32 (two groups 321 and 322 being shown in Fig. 3
20 as an example) to drive each of the heat generating
elements 33 per heater group 32.
The predetermined voltage generating circuit 31
provided for the ink jet head 3 of the present
embodiment is structured to provide a plurality of the
25 circuits shown in Fig. 2, for example, and the voltage

for heater application is supplied each individually to

each of the heater groups 32.



As shown in Fig. 3, the ink jet head 3 of the present enbodinent is
structured to divide a plurality of heat generating elenents 33 into a
plurality of heat groups 32 (two groups 321 and 322 bei ng SX2AWCEMBER) 2003
20 as an exanple) to drive each of the heg% generating elenments 33 per
heater group 32. The predeterm ned vol tage generating circuit 31 provided
for the ink jet head 3 of the present enbodinent is structured to provide a
plurality of the 25 circuits shown in Fig. 2, for exanple, and the voltage
for heater application is supplied each individually to each of the heater

groups 32. 22 DECEMGERU0R -stl@ictidd dfifs Siriitigie v idmanged, it

becones possible to set the voltage for heater application at a desired

val ue per heat o<digHR 32 e BARR1agd oo d R 18a teRerAL iag
el ements 33 can be 5 driven with an optinmal voltage in accordance with the

kind of ink or deha €z e0fudgrir grRRI i1y SNt Fore\sanigld, he heat
generating elenents for use of color ink and those for use of black ink,

havi ng di f f er entherdriotieng ttendiddto g ngespier) ieleingnta Sardanged 10
al together for one ink jet head. As a result, it becones possible to easily
control tie i nkmdiverharigim@n emdrigialf orolaradenkin etcdveaihncapallté dfhe
performng at higher speed with the provision of multiple nozzles. (Third
Enbodi nment) kind of ink or the size of heat generating elements
even if the heat generating elements for use of color
ink and those for use of black ink, having different
driving conditions, respectively, are arranged
10 altogether for one ink jet head. As a result, it
becomes possible to easily control the ink discharging
energy for an ink jet head capable of performing at
higher speed with the provision of multiple nozzles.
(Third Embodiment)
15 Fig. 4 is a block diagram which shows the
structure of an ink jet head in accordance with a third
embodiment of the present invention. Fig. 5 is a
diagram which shows one structural example of the
circuit that generates a predetermined voltage
20 represented in Fig. 4. Figs. 6A and 6B are timing
charts which illustrate the rising waveform and the
falling waveform of the output voltage of the
predetermined voltage generating circuit shown in Fig.
4.
25 As shown in Fig. 4, the ink jet head 4 of the

present embodiment is structured to supply the voltage

for heater application (10V to 40V) and the voltage for



15 Fig. 4 is a block diagram which shows the structure of an ink jet head
in accordance with a third enbodinent of the present invention. Fig. 5is a
di agram whi ch shows one structural exanple of the circuit t3REGEMBER 295a
predeterm ned voltage 20 represented in Fig. 4. Figs. 6A and 6B are timng
charts which illustrate the rising mavefo¥%1and the falling waveform of the
out put voltage of the predeterm ned voltage generating circuit shown in
Fig. 4. 25 As shown in Fig. 4, the ink jet head 4 of the present enbodi nent
is structured to supply the voltage for heat er application (10V to 40V) and

the voltage for ZgFEF PR ﬁ09§ 3 %?”tLRL %Pége prede?gé Mhich is

applied in or der” con ro C CUI erm ned

vol tage generalyng. £jschhl ddebSEPEELLY lcy45V‘ﬁ:8thﬁ " 63BELLYRAUAP! T €5 of

t he vol tage for 5 eater application an t he vol tage or control circuit

fromthe prede&@ie&g&dgagéféeﬁn@eagfé&ieg4@Irﬁéggeéélaél arranged for the
present enbodiment, the voltage that should be supplled fromoutside to the

ink jet head can bﬁlemlyh@nﬁegp@gtlh@ng@pﬁﬁkéggofttﬂ@ssbbtg torpeduce 10
the | oad on the main body of an ink jet recording apparatus. Particularly,

if the suppl y-isoatee ¥oplagetids @ndytRaevilBdgei todl §onbeednesrpassi ble to
drive an ink jet head by use of a battery.

from the predetermined voltage generating circuit 41 as
arranged for the present embodiment, the voltage that
should be supplied from outside to the ink jet head can
be only one kind, hence making it possible to reduce

10 the load on the main body of an ink jet recording
apparatus. Particularly, if the supply-source voltage
is only one kind, it also becomes possible to drive an
ink jet head by use of a battery.

As shown in Fig. 5, the predetermined voltage

15 generating circuit 41 of the present embodiment
comprises the rectifier circuit 54 that rectifies the
input voltage VI received through the input terminal
51; a first regulator circuit 55 that outputs a desired
voltage VOl from the output terminal 52 by receiving

20 the output voltage from the rectifier circuit 54 as
input; a second regulator circuit 56 that outputs a
desired voltage V02 from the output terminal 53 by
receiving the output voltage from the rectifier circuit
54 as input; a transistor Trll for turning on and off

25 the input voltage to the first regulator circuit 55; a

transistor Trl2Z for turning on and off the input

voltage to the second regulator circuit 56; and a timer



As shown in Fig. 5, the predeterm ned voltage 15 generating circuit 41 of
the present enbodi mnent conprises the rectifier circuit 54 that rectifies
the input voltage VI received through the input term nal 22;DECEMBER 2005
regulator circuit 55 that outputs a deslrg@ _voltage VOL fromthe out put
term nal 52 by receiving 20 the output voltage fromthe rectifier circuit 54
as input; a second regulator circuit 56 that outputs a desired voltage V02
fromthe output terminal 53 by receiving the output voltage fromthe
rectifier circuit 54 as input; a transistor Trll for turning on and off 25
the input vol tegeth@ttbentiross tRQULAEOELEFIRUL twdbehadiscnasysE0thdr 12 for
turning on and off the input voltage to the second regulator circuit 56;
and a tiner 220DEGEYBER 2O £r@0 the tbadbndoneégwlstdheciesustob6RI | which
di scharges the output voltage fromthe second regulator circuit 56, and

t he transi st oraid 18hastnehsistod B9, asomei bl sand urhsng contndlsff the
transistors Trll, Trl12, and Tr13 5 at specific timng, respectively. The
first regul at ofuehieqien55ndndf f hehgetvadsisegos afoklci Feldt 88daFel3
structured by the sane circuit as the one shown in Fig. 2, for exanple.
Here, in Fig. 25 spereifbettinbrdci FeaPectivelyarranged on assunption 10 that
a voltage of alternating current is supplied form the main body of a
recordi ng appar at usTh@ufi¥se Te@etEPerCEFeeltto? sandt theeded@oRrf a vol t age

of direct
regulator circuit 56 are structured by the same circuit

as the one shown in Fig. 2, for example. Here, in Fig.
5, the rectifier circuit 54 is arranged on assumption

10 that a voltage of alternating current is supplied form
the main body of a recording apparatus, but the
rectifier circuit is not needed if a voltage of direct
current is supplied from the main body of the recording
apparatus.

15 The circuit shown in Fig. 5 is arranged to turn on
the transistor Trll earlier than the transistor Trl2 by
use of the timer 57 when turning on the transistor Trll
andltransistor Trl2. Also, when turning off the
transistor Trll and transistor Trl2, the transistor

20 Trl2 is turned off and the transistor Trl3 is turned
on. Then, the transistor Trll is turned off after the
time has elapsed so that the output voltage form the
second regulator circuit 56 is discharged sufficiently
and becomes 0V.

25 Here, if it is assumed that the voltage VOl output
from the output terminal 52 is the voltage for control

circuit, and that the voltage V02 output from the



current is supplied fromthe main body of the recording apparatus. 15 The
circuit shown in Fig. 5is arranged to turn on the transistor Trll earlier
than the transistor Tr12 by use of the tiner 57 when turni 3 IECEMBER 2005

transistor Trll and transistor Tr1l2. Alsg, when turning off the transistor
Trll and transistor Trl1l2, the transistor io Trl12 is turned off and the
transistor Trl13 is turned on. Then, the transistor Trll is turned off after

the time has el apsed so that the output voltage formthe second regul ator
circuit 56 is discharged sufficiently and becones OV. 25 Here, if it is

assumed that t Qe opRld agemi@hiowputs dHOMJIQ RUIFRIH Hefiddnal 52 is the
vol tage for control circuit, and that the voltage V02 output fromthe 22

DECEMBER 2005 -applicatiput, teeienivedltaad ifort heateldt agelfidadieat ars
application, the voltage for heater application is supplied after the

vol t age for costupplied afiterhahebeel tagp@oredonamre 1t lod renlittagp@sf deegont r ol
circuit is turned 5 off after the voltage for heater application has been
turned of f as showdied,Fiagd 8Ae Alcddages fohowenitroli girgBit tsmdyprined
possible to supply the voltage for heater application to the heater group
42 only when t lod theditegerdeatiold aglee fom He4Fear @prd igeitiem hpsudbeeaf t he

timer 57 in accordance with heat driving signals, that is, only during the
period in turned off as shown in Fig. 6A.

Also, as shown in Fig. 6B, it may be possible to
supply the voltage for heater application to the heater
group 42 only when the heat generating elements 43 are

10 driven by use of the timer 57 in accordance with heat
driving signals, that is, only during the period in
which ink is discharged for printing.

In this manner, if the application timing is
controlled so that the voltage for heater application

15 is on and off, while the voltage for control circuit is
turned on at all the time, it becomes possible to
prevent the malfunction of the heat generating elements
43, thus preventing the heat generating elements 43
from being damaged by any possible malfunction thereof

20 that may take place otherwise. Also, the reliability
of the ink jet head is enhanced by protecting the heat
generating elements 43 with the voltage for heater
application which is supplied to the heat generating
elements 43 only when printing is performed.

25 Also, when the heat generating elements are
divided into a plurality of heater groups as in the

second embodiment, it is possible to supply a desired



which ink is discharged for printing. In this manner, if the application
timng is controlled so that the voltage for heater application 15 is on
and off, while the voltage for control circuit is turned on22DES{IEMBER 2005re,
it beconmes possible to prevent the nalju%%tion of the heat generating

el ements 43, thus preventing the heat geherating elenments 43 from being
damaged by any possible nmal function thereof 20 that nay take place
otherwise. Also, the reliability of the ink jet head is enhanced by
protecting the heat generating elements 43 with the voltage for heater

appl i cation whighch§eSHOPLLEH &8 the Héé&egegﬁbébéDgre§béaﬁﬂ§é1§§ only when
printing is perfornmed. 25 Al so, when the heat generating el enents are

di vided into aspknralmsdnet beates gLaupsias bh the sseeosdredbedi gent, it
is possible to supply a desired 22 DECEMBER 2005 - 22 voltage to each of

t he heater grotps,seéesSpectéyelytorncisoahtaseasnewnt hatFagpl srakety of the
sane circuits as the second regulator circuit 56 shown in Fig. 5 are

provi ded for tpeoptécéteom hed pobédagergenedatrohgade cgesardtdig and t hen,
such circuits are controlled by wuse of the timer 57 as in the case of the
transistops Teldpcahd 4t 13andinthéns sash, citcustposse btentvodbbedi hy t he sane

ef fect as that obtainable by the second enbodinent. 10 (Fourth Enbodi nent)
use of the timer 57 as in the case of the transistors

Trl2 and Trl3. In this case, it is possible to obtain
the same effect as that obtainable by the second
embodiment.

10 (Fourth Embodiment)

Fig. 7 is a block diagram which shows the
structure of an ink jet head in accordance with a
fourth embodiment of the present invention. Fig. 8 is
a diagram which shows one structural example of the

15 circuit that generates a predetermined voltage
represented in Fig. 7. Figs. 9A to 9E are timing
charts which represent the voltage for heater use which
is output from the predetermined voltage generating
circuit shown in Fig. 7, and also, the condition of

20 heater driving voltage, which is applied to the heat
generating elements.

As shown in Fig. 7, the ink jet head 7 of the
present embodiment is structured to receive from
outside the ink jet head 7 the signals VC for

25 controlling the heater voltage for use of changing the
output voltage VB of the predetermined voltage

generating circuit 71. The output voltage VB of the



Fig. 7 is a block diagram which shows the structure of an ink jet head in
accordance with a fourth enbodi nent of the present invention. Fig. 8 is a
di agram whi ch shows one structural exanple of the 15 circui t22tDECEMBER 2008 s
a predeterm ned voltage represented in Fig. 7. Figs. 9Ato 9E are timng
charts which represent the voltage for heatef use which is output fromthe
predeterm ned vol tage generating circuit showmn in Fig. 7, and al so, the
condition of 20 heater driving voltage, which is applied to the heat
generating elements. As shown in Fig. 7, the ink jet head 7 of the present

embodi ment | s SEEHELUERILA ¢BPELYE LLANLaBULS! decthe! vk kel Npad Lol he

signals VC for controlling the ter vo or use o ing the

out put vol t agerYBeQf ﬁ@st@£e§E§§R ypedsvehtagsl t4§8€E8Li Agakbrcuit 71. The
out put voltage VB of the 22 ER 2005 - 23 predeterm ned voltage

generating cirggpiiddtisnsSURRAI €He h8atherheahgrveledge’2wAschhesvol tage for
heater application, and the heat driving voltage, which is applied to each

of the heat ge@gﬁméagwlég@ntéﬂeheiﬁeét deevatingl e1émnenreuysi desby the
application of the signals VC for controlling heat voltage. As shown in

Fig. 8, the predetevarnedlyoftageougendeabynghei applicdtioh blietpeesent
enbodi nent conprises the transistor Tr21 which is inserted between
signals VC for controlling heat voltage.

As shown in Fig. 8, the predetermined voltage
generating circuit 71 of the present embodiment
comprises the transistor Tr2l1 which is inserted between

10 the input terminal 81 and the output terminal 82; the
resistors R21 and R22 which detect the output voltage
VO output from the output terminal 82 by dividing it;
the resistor R23 which is inserted across the base
collectors of the transistor Tr2l1l; the reference

15 voltage supply source 83 that outputs a predetermined
reference voltage Vref; the differential amplifier
circuit 84 that receives the detected voltage Vs
detected by the resistors RZ1 and R22, and the
reference voltage Vref as well, and controls the

20 transistor TR21 to equalize the detected voltage Vs and
reference voltage Vref; and the transistor Tr22 the
base of which receives through the resistor R24 the
signals VC for controlling the heater voltage inputted
from the control terminal 85, and the collector of

25 which is connected with the output terminal 82, and the

emitter of which is connected with the input terminal

in which the detected voltage Vs of the differential



10 the input termnal 81 and the output termnal 82; the resistors R21 and
R22 whi ch detect the output voltage VO output fromthe output term nal 82
by dividing it; the resistor R23 which is inserted across t22dBASMBER 2005
collectors of the transistor Tr2l; the reference 15 voltage supply source 83
that outputs a predeterm ned reference vék age Vref; the differential
anplifier circuit 84 that receives the detected voltage Vs detected by the
resistors R21 and R22, and the reference voltage Vref as well, and controls
the 20 transistor TR21 to equalize the detected voltage Vs and reference

vol tage Vref; apgitifect arsiisifittERE Mg asRe Hetitehr oLl ves through

the resistor R4 the signals VC for controlling the heater voltage inputted

fromthe control tepgichaleh@5.stadtie @ el Yrede tErmaltedh Vol tepenect ed
with the output termnal 82, and the emtter of which is connected with the

i nput term nal generaftieh diedddtte@lednaeid age gy .0f8,t thedidafsey enidraint22

DECEMBER 2005 - 24 anplifier is inputted through the resistor R25. Wth the

structure of thbhé phedetransimacdrydZdge s gemarmaililegl dor @gual8keshnan in Fi g.

8, the base current of the transistor Tr21 is controlled to equalize the 5

det ect ed %ol t aget¥stadd voidagef disermael Whlet agd eviegfcebywo lfsgeofVrtelfe by

differential anplifier 84 as in the case of the predeterm ned voltage

gener ating ciraget odf thige diffifiegiendrieddiamedti fillgru S stsed ni FhE gas® ofnd t he

out put the predetermined voltage generating circuit of the
first embodiment illustrated in Fig. 2, and the output
voltage VO is controlled to be constant against the

10 fluctuation of the input voltage VI from outside.

Here, for the circuit shown in Fig. 8, the

transistor Tr22 is not energized when the signals Vc
for controlling the heater voltage is at the lever "L".
Therefore, the specific output voltage VO isvoutput as

15 it is from the predetermined voltage generating circuit
71. On the other hand, the transistor Tr22 is
energized when the signals for controlling the heater
voltage is at the level "H". As a result, the resistor
R25 which is connected with the emitter of the

20 transistor Tr22 presents the structure which is equal
to the one connected in parallel with the resistor R21
for use of the partial pressure. Then, the ratio of
the divided pressures by use of the resistors R21 and
R22 changes, and the detected voltage Vs becomes

25 greater, and the voltage output from the output
terminal 82 is controlled by the voltage VO' which is

lower than the output voltage VO.



voltage VO is controlled to be constant against the 10 fluctuation of the

i nput voltage VI fromoutside. Here, for the circuit showmn in Fig. 8 the
transistor Tr22 is not energized when the signals Vc for C%PESF&]}F&{F(W@
heater voltage is at the lever "L". Thergfore, the specific output voltage
VOis output as 15 it is fromthe predeterm ned voltage generating circuit
71. On the other hand, the transistor Tr22 is energized when the signals
for controlling the heater voltage is at the level "H'. As a result, the
resistor R25 which is connected with the emtter of the 20 transistor Tr22
presents the structudetihé ChahSeefual tht 6hé hereesLoOnnectasei n parallel with
the resistor RR1 for use of the partial pressure. Then, the ratio of the
di vi ded presswesddyetsenad tdbetagsi géoesaRdg antlrciR?R2 Thanges, heantet he
detected voltage Vs beconmes 25 greater, and the voltage output fromthe

out put term niti8ing svebtage] |edidly {beapplicgele/Fownacih o€ thewer than
the output voltage VO 22 DECEMBER 2005 - 25 1In this manner, with the
provi si on of theater caenerathed sbeénegtsgehertersy 3 rasithgifixse heater
driving voltage, which is applicable to each of the heater generating

el enent s ¥ heat®teydiment afHeShoyRtin Bipod? rentaasPe Heh#rged Hy. 9A, can be
changed in accordance with the resistive value of the heaters. For

exanpl e, if tRETIFINFYVEP UENDITeRESHE%E eY3lue of the heaters.

For example, if the resistive value of the heaters
tends to vary for the reasons of manufacture or the
like, it is possible to change the value by condition
10 of the heater driving voltage = VO' when the value is
as small as 170 Q to 200 Q or by condition of the
heater driving voltage = VO when the value is as large
as 201 Q@ to 230 Q. In this way; the driving voltage
can be adjusted per resistive value of heaters. Then,
15 the pulse width is made smaller on the whole to make a
higher speed possible.
As the second embodiment, the heater driving
voltage applicable to the heat generating elements 73
is made variable in accordance with the number of
20 heaters to be driven at a time as shown in Fig. 9B.
For example, if the number of heaters for the
simultaneous driving is 16 locations at the maximum,
the heater driving voltage is changed to be equal to VO
for the 9 to 16 locations of simultaneous driving from
25 the heater driving voltage which is equal to VO' for
the 1 to 8 locations thereof. In this way, the voltage

drop between heaters by can be compensated by use of



tends to vary for the reasons of manufacture or the like, it is possible to
change the value by condition 10 of the heater driving voltage = VO when
the value is as small as 170 0 to 200 Q or by condition of 22/DECEMBER2005
driving voltage = VO when the value is as_large as 201 c to 230 0. In this
way, the driving voltage can be adjustéd2 er resistive value of heaters.
Then, 15 the pulse wdth is made smaller on the whole to make a higher
speed possible. As the second enbodi nent, the heater driving voltage
applicable to the heat generating elenments 73 is made variable in

accor dance “ﬁtQh&ngr%HEQEEmQBe%Ov%&%%%%ﬁg%%e?%tQBbV%@réhl% thEpeas shown in

Fig. 9B. For exa he nunber of heaters for the sinultaneous

driving is 16 [ggahiong %bsgh%l@&bm@amtﬂ%eha%%hasé@bgl RYr¥abbage vies
changed to be equal "to VO for the 9 to 16 |ocations of sinultaneous driving

from 25 the hegkerndr niimBarvelrt 8@ tesChd Heeddkeh0a¥OthkOkamth@ikel.0 8
| ocations thereof. In this way, the voltage drop between heaters by can be

conpensat ed by use gt 2ReDEGENMBERM®PAImen?§ itthaapr edepessiibed tol t age
generating circuit, hence nmking it possible to stabilize discharges
irrespectbve ohatbe mbebeeraskrhdatiensgt voleade weplatabhe sanehei ne. As the
third enbodinment, it may be possible to 5 change the heater driving voltage
appl i cabl e to hhet beatrgénegatilegealten®dt $n73ccprdecordantd wheh t he

frequency of heaters to be driven as shown in Fig. 9C.
For example, when the discharge frequency of heaters is
20 kHz or less, the heater driving voltage is equal to

10 VO', but this setting is changed to be equal to VO if
the discharge frequency is more than 20 kHz. In this
way, the optimal driving is possible for each of the
printing modes, respectively, so as to stabilize
discharges accordingly.

15 As the fourth embodiment, it may be possible to
change the heat driving voltage applicable to the heat
generating elements 73 by means of the preheat pulses
(heat driving voltage = VO') and the main pulses
(heater driving voltage = VO) as shown in Fig. 9D. The

20 preheat pulses are made at a lower voltage so that no
bubbling is effectuated, but heating is given for a
period of several ps to transfer heat to ink. The main
pulses are made stably to effectuate bubbling, and heat
is given with short pulses of 1 us or less but at high

25 voltage. In this way, the optimal heater driving
voltage can be supplied to the heat generating elements

73. Therefore, ink can be discharged efficiently and



frequency of heaters to be driven as shown in Fig. 9C. For exanple, when

t he di scharge frequency of heaters is 20 kHz or less, the heater driving
voltage is equal to 10 VO, but this setting is changed to 2@ DRUEVMBER 2005 | f
the discharge frequency is nore than 20 kHz. In this way, the optina
driving is possible for each of the prfn??ng nodes, respectively, so as to
stabilize discharges accordingly. 15 As the fourth enbodinent, it nay be
possible to change the heat driving voltage applicable to the heat
generating elenents 73 by neans of the preheat pulses (heat driving voltage

= VO) and thes@ﬁb@ypu'ﬁ?éoﬁh%ﬁkﬁgtﬂ%i&g?gc¥ﬁkéagﬁu§ X?%aﬁ?eéhOWQ in Fig.

9D. The 20 preheat " pul ses are nade ower voltage so that no bubbling

i s effectuatedpeBBheBegbbagnie @bVRAKEOENE QQQEOQiQEhSQVFgabrpaegg,transfer
heat to ink. The main pul ses are nade stabe to effectuate bubbling, and

heat is giventwhtkhnaRohy RubBes akitiR§ pbskepsebHt @hehbgBcRaryel tage. In
this way, the optiml heater driving voltage can be supplied to the heat

generating el eresyGendy. oFhesekareori 0B kAR be fbgehar ged.ebki shenkl y and 22
DECEMBER 2005 27 stably. Also, with the structure thus arranged, it

beconmes pbssi bkket camakeidbhalpekaspiedbli 2hpsooe kepsesehliad dekiFng.hi gher
driving possible at the discharge frequency of 15 kHz or 20 kHz or nore.
Fig. 9E shows 9Dt he vhei tiifthakmbrdapbatof the one represented in Fig.

In this respect, the signals VC for controlling
the heater voltage is not necessarily limited to the
one which is given from outside the ink jet head 7.

10 For example, it may be possible to arrange the
structure so that the signals are given from the
control circuit 75.

Also, if the heat generating elements are divided
into a plurality of heater groups as in the case of the

15 second embodiment, it becomes possible to supply a
desired voltage to each of the heater groups with the
predetermined voltage generating circuit 71 for which
the circuit shown in Fig. 8 is arranged in plural
numbers. In this case, the same effect as the one

20 obtainable by the second embodiment can be obtained.

Now, in the first to fourth embodiments, there is
no particular reference made to the location where the
predetermined voltage generating circuit should be
arranged. However, it is preferable form the

25 predetermined voltage generating circuit on the
elemental base plate on which the heat generating

elements are provided. In this case, it becomes



9D as the fifth enbodinent. In this respect, the signals VC for controlling
the heater voltage is not necessarily limted to the one which is given
fromoutside the ink jet head 7. 10 For exanple, it may be R@ECHMBRR12005
arrange the structure so that the signals are given fromthe contro

circuit 75. Also, if the heat generating éBements are divided into a
plurality of heater groups as in the case of the 15 second enbodi nent, it
beconmes possible to supply a desired voltage to each of the heater groups
with the predeterm ned voltage generating circuit 71 for which the circuit

shown in Fig. oséégﬁog%%e‘itebuc%b ‘iut%h nu%@%e B’S%{S‘E C%%%giah AR

effect as the tal na e secon can bt ai ned.

Now, i 0 the 1 (il gaalr kRaeBRegld oHRALS ’baggeggalt% n30:09" khguhan ef er ence

made to the | ocation where the predetermned voltage génerating circuit

shoul d be arr?@ﬁ%@atﬁﬂﬂeéﬁémeh%s'%o&ﬁ%ﬁﬁ%ﬁ@&%ohoaglEB%n%%t%ﬁe@ﬁ%ﬁrnlned
vol tage generafing circuit on the elenental base plate on which the heat

generating el epgrat 5taee Bhev @adtel Bbnt Mins cta%tBe pircbeterRsnédd DECEMBER 2005
- 28 possible to reduce the nunber of termnals or the [ike wth which the

el enent al sbasevphabgehaenagattheghedatrcugenehauilagbel grentigetior medckher eon is
connected with sone other base plate on which the predeterm ned
making it easier to carry out the assembling process
with the reduced number of parts.
In this respect, the predetermined voltage
generating circuit may be formed on a head base plate

10 other than the elemental base plate where the heat
generating elements are formed. Even in such a case,
there is no particular problem in practice, and a
desired voltage can be supplied to the heater group and
the control circuit as well.

15 Fig. 10 is a broken perspective view which shows
the principal part of an ink jet recording head in
accordance with the embodiments of the present
invention. The ceiling plate 1100 that constitutes an
ink jet head H is formed by resin material. Then,

20 there are integrally formed the ceiling plate 1100 that
forms a liquid chamber 1104 that retains recording
liquid and a plurality of liquid flow paths 1103, a
discharge port formation member 1101 that forms é |
plurality of discharge ports (orifices) 1102

25 communicated with each of the liquid flow paths 1103,

respectively, and a recording liquid supply port 1105.

Also, for the heater board (elemental base plate) 1107,



5 voltage generating circuit should be provided, hence neking it easier to
carry out the assenbling process wth the reduced nunber of parts. In this
respect, the predetermined voltage generating circuit nmay 123 DEGEMBEBR085
head base plate 10 other than the elenenégl base pl ate where the heat
generating elenments are forned. Even in sfich"a case, there is no particular
problemin practice, and a desired voltage can be supplied to the heater
group and the control circuit as well. 15 Fig. 10 is a broken perspective
vi ew whi ch shows the principal part of an ink jet recording head in

accordance i { prbhRoSRRRd! FEALS b CReNAT e3eahoalAYAN 9Bnedl cahiEng pl ate

1100 that constitutes an in t hea or ne resin material. Then,

20 there are ipheghably ferARdelnencehli-a9 RLALErL10A that sifgems a |iquid
chanber 1104 that retains recording liquid and a plurality of liquid flow

paths 1103, a pdkacpange pArbrhermebi ercARBber 141841 ha borms a plurality
of discharge ports (orifices) 1102 25 communi cated with each of the liquid

fl ow pat hs 110genetgspagt iuel ¥heafdlaeheegydivAgchi gui dtsuppey goit 1105.
Al so, for the heater board (el enental base plate) 1107, 22 DECEMBER 2005 -

29 the heaterdigehaeyioghenkal ahdankdueilngteienenrihgli6t whoah )aoeE
arranged in plural nunbers on the silicon base plate in order to create
filmboiling bgluminum or the like which supplies electric power to
the heaters are formed by the application of known film
formation technologies and techniques. Then, on the
base plate 1110, the heater board is positioned and
10 fixed by the known bonding techniques. The wiring base
plate 1108 is provided with the wiring which is
connected with the wiring of the heater board 1107 by
means of the known wiring bonding correspondently, and
a plurality of pads 1109 which are positioned on the
15 edge portion of the wiring to receive electric signals
from the main body of the apparatus. Then, the ceiling
plate 1100 and the heater board 1107 are bonded while
being positioned to be in agreement with the liquid
flow paths 1103 and the heaters 1106, respectively, and
20 fixed to the base plate 1110 together with the wiring
base plate 1108, thus forming the ink jet recording
head H.
Now, the brief description will be made of the ink
jet head cartridge with the ink jet head of the above
25 embodiment being mounted thereon. Fig. 11 is an

exploded perspective view which schematically shows the

ink jet head cartridge including the ink jet head



generating the thermal energy which is utilized for 5 discharging ink, and
the electric wring (not shown) of alumnumor the |Iike which supplies
electric power to the heaters are fornmed by the applicati o2 PECEMBERZDIIM
formati on technol ogi es and techni ques. Then, on the base plate 1110, the
heater board is positioned and 10 fi xed by“the known bondi ng techni ques. The
wWring base plate 1108 is provided with the wiring which is connected with
the wiring of the heater board 1107 by neans of the known wi ring bondi ng
correspondently, and a plurality of pads 1109 which are positioned on the

15 edge portiopeQf AiRedMdairg &0 I eeRigH &l /8l i1GSijgRahs adl aPegERi n
body of the apparatus. Then, the ceiling” plate 1108 and t he heater "board

1107 are bonded Jnhith&ctheield0 m2Asilly e o hek & iagheedenhewd ntike |iquid
fl ow paths 1103 and the heaters 1106, respectively, and 20 fixed to the base

plate 1110 togephermnd bih tikgk Wondagndiasetonl ate 1108, thus form ng the ink
jet recording head H Now, the brief description will be nade of the ink

j et head cartridge whih inke dinkchagtgehéschdofuntite 2al00vemp2i sexbadi nent bei ng
nounted thereon. Fig. 11 is an expl oded perspective view which schematically
shows t he5 i nk elemen¢ad bastr ipdgde Adludiangetild ngnipliage Aéad wAZhDEDEVBER
2005 - 30 described earlier. Roughly, the ink jet head cartridge is
structured nai dipchiergeaporiie dhdeharge 9Ped @ tit; a pressure spring

128; an ink supply member 130; an aluminum base plate
(supporting element) 120, among some others. For the
elemental base plate 151, a plurality of heat

10 generating resistive elements are arranged in line to
give heat to ink as described earlier. the liquid flow
paths (not shown) are formed by bonding the elemental
base plate 151 and the ceiling plate 153 in order to
distribute ink in them. The pressure spring 128 is a

15 member that enables biasing force, which is directed to
the elemental base plate 151, to act upon the ceiling
plate 153. With the biasing force thus exerted, the
elemental base plate 151, the ceiling plate 153, and
the supporting element 120 to be described later are

20 integrated in good condition. Here, if the ceiling
plate and the elemental base plate are bonded by the
application of adhesives or the like, it may be
unnecessary to provide the pressure spring. The
supporting element 120 is a member that supports the

25 elemental base plate 151 and others. On this
supporting element 120, there are arranged a printed

circuit board 123 or the like connected with the



200 and an ink container 140. The ink di scharge head unit 200 conprises an 5
el enental base plate 151; a ceiling plate 153 with the discharge ports
which are open to it; a pressure spring 128; an ink supply 228EEEMBER 2008
al um num base plate (supporting elenent)_120, anong sone others. For the

el enental base plate 151, a plurality of ftal 10 generating resistive

el ements are arranged in line to give heat to ink as described earlier. the
liquid flow paths (not shown) are fornmed by bonding the el enental base
plate 151 and the ceiling plate 153 in order to distribute ink in them The

pressure spring;lg8nksianise"pihel 153t +8nahbpsyPeactRe iHOLGgnathi ch i's
directed to the elenental base plate 151, to act upon the céiling plate

153. Wth the Bhastng Eehescthpaasxephegnhithearel epBnbakebasq thl @he 151, the
ceiling plate 153, and the supporting elenment 120 to be described |ater are

20 integrated hppgeadusondati 8. eklehengkf el BEtEEE! ERgnalkat tand tt.he

el enent al base pFate are bonded by the application of adhesives or the
like, it may be unnreesARrgoh@apheyi deot benpaeAasuLakSpbi bg. stp@ligdpporting
el ement 120 is a nenber that supports the 25 elenental base plate 151 and
others. OB thiso shpponki djsehengeat h&d@, uhher 20@r e anr &hgeduiepr sntled
circuit board 123 or the |ike connected with the 22 DECEMBER 2005 - 31

el enent al baseofl the 18k consappky é#ect theresi gnal srranged a

positioning member 144 for arranging the connecting
member that connects the ink discharge head unit 200
and the ink container 140, and the fixing shaft 145
10 that fixes the connecting member. Ink is supplied to
the ink supplies 131 and 132 of the ink supply member
130 through the ink supply paths 142 and 143 of the ink
container 140, and then, supplied to the common liquid
chamber through the liquid supply paths 133, 129, and
15 153¢c of each member. Here, the ink supply from the ink
container 140 to the ink supply member 130 is divided
into two passages, but this supply is not necessarily
divided.
Here, after ink has been consumed, the ink
20 container 140 may be used again by refilling ink
therein. For this purpose, it is desirable to provide
an ink injection port for the ink container 140. Also,
it may be possible to integrate the ink discharge head
unit 200 and the ink container 140 together or to make
25 them separable.
Fig. 12 is a view which schematically shows an ink

jet recording apparatus on which the aforesaid ink jet



and the contact pads 124 which are connected with the apparatus side to
exchange electric signals with it. The ink container 140 contains ink to be
supplied 5 to the ink discharge head unit 200. On the out er22)ECEMBER 1005
i nk container 140, there are arranged a 203|t|on|ng menber 144 for
arrangi ng the connecting menber that condécts the ink discharge head unit
200 and the ink container 140, and the fixing shaft 145 10 that fixes the
connecting menber. Ink is supplied to the ink supplies 131 and 132 of the
i nk supply menber 130 through the ink supply paths 142 and 143 of the ink

T aui d suppl y BaFAs 15sneT8beelng T8et B3 HURD (rbAthfaouRTRER 1 HEV R 1T
supply Trom thgel Blte. €AR! 35BCLoddfal ! BEohDK - IUPRLYGFEBE! 11 13qpss di vi ded

into two passages, S supply is no necessar | div re, after

i nk has been Cﬂgéanegrt£93gén§r039deen&@kﬂe&hé49nﬁaxohea9ﬁ@9 @qalehgx
refilling ink therein. For this purpose, it is desirable to provide an ink

injection port-fQeathe iRk, caNGatner iAk0ai AbBArgei heBBY uRetP8®I bl € to
integrate the ink discharge head unit 200 and fhe ink container 140

toget her gr togaekenhaBdyt hemnseparabhge Ebf. rddipsodatbewnWihehwidth
schematically shows an ink jet recording apparatus on which the aforesaid
ink jet 22 DECEMBERt20A5(ind2cated by arrows a and b) of a recording
medium 170, such as a recording sheet, which is carried
by means for carrying a recording medium. In this
respect, the structure is arranged to make the ink
10 container and the head unit separable from each other.

In Fig. 12, when driving signals are supplied from
driving signal supply means (not shown) to ink
discharge means on the carriage HC, recording ink is
discharged from the ink head unit 200 to the recording

15 medium 170 in accordance with such signals.

Also, the ink jet recording apparatus exemplified
herein comprises a motor 161 which serves as the
driving source to drive the recording medium carrying
means and the carriage HC; the gears 162 and 163 which

20 transmit the driving power from the driving source to
the carriage HC; and a carriage shaft 164, among some
others. With the recording apparatus thus arranged, it
is possible to obtain recorded objects of good images
by discharging ink to each of the various kinds of

25 recording media.

Fig. 13 is a block diagram which shows the entire

system to operate the ink jet recording apparatus to



head is installed. The carriage (scanning device) HC of the ink jet
recordi ng apparatus nmounts on it the head cartridge provided with the ink
contai ner 140 that contains ink, and the ink discharge head2®HGEMBERZ005
detachably. The carriage can reciprocate iL,g the width direction (indicated
by arrows a and b) of a recording mnedium 170, such as a recording sheet,
which is carried by neans for carrying a recording medium In this

respect, the structure is arranged to nake the ink 10 contai ner and the head
unit separable fromeach other. In Fig. 12, when driving signals are

supplied from ydibni ReeSharaljetUpREY BEARSE( %Qbs%ﬁ@%hvbﬁtiiﬂkm idi schar ge
means on the carriage HC, recording ink is i scharged fromthe ink head
unit 200 to thappeeeadiag 15 nedium 170 in accordance with such signals.

Al so, the ink jet recording apparatus exenplified herein conprises a notor
161 which serves asThberedbirding appatatue deceevebepreaaridgng nmedi um
carrying neans and the carriage HC, the gears 162 and 163 which 20 transmt
t he driving powefofmetibthe fdpmviengostucoepusert B@0carsr caegérHC, and a
carriage shaft 164, anong some others. Wth the recordi ng apparatus thus
arranged, 5it B39passi bl Eheopohniingr dodrded tobpedss pepPvgssenpddyes by

di scharging ink to each of the various kinds of 25 recording nedia. Fig. 13
is a block di agtarer@hPehtBRoWPHIteaBAt PHEPUSy dNERTESCEpEPAt @TPRAdeAK | et

recordi ng apparatus to 22 DECEMBER 2005
for the interior of a printing apparatus, and at the

same time, converted into the data that can be
processed in the recording apparatus, thus being

10 inputted into the CPU 302 that dually serves as means
for supplying head driving signals. In accordance with
the control program stored on a ROM 303, the CPU 302
processes the data which have been inputted into the
CPU 302 by use of a RAM 304 and other peripheral units,

15 and convert them printing data (image data).

Also, in order to record the image data on
appropriate positions on a recording sheet, the CPU 302
produces the driving data which are required to drive
the driving motor 306 that enables the recording sheet

20 and the head 200 to move in synchronism with the image
data. The image data and the motor driving data are
transmitted to the head 200 and the driving motor 306
through the head driver 307 and the motor driver 305.
Thus, images are formed by them which are driven in

25 accordance with the controlled timing, respectively.

As a recording medium applicable to the aforesaid

recording apparatus, which enables liquid, such as ink,



- 33 which the ink jet head of the present invention is applicable. The
recordi ng apparatus receives printing information froma host conputer 300
as control 5 signals. The printing information is provisi on22BECEVBERIBN
the input and output interface 301 prov[dgg for the interior of a printing
apparatus, and at the sane tine, convert into the data that can be
processed in the recording apparatus, thus being 10 inputted into the CPU
302 that dually serves as neans for supplying head driving signals. In
accordance with the control programstored on a ROM 303, the CPU 302

processes the gétBe“BESOiBé&etﬂéﬁaf59pukhggeiQ%Q LAg1oGEU 3Adsby cuse of a

RAM 304 and ot her pefipheral units, 15 and convert them printing data (image

data). Also, LHpjerdst %jg LecoplatReci MREerdalia QBeqaaPBEOBHPaLReROS] tiONS ON
a recording sheeg, t he % 302" produces the driving data which are required

to drive the dehyh8f aDERE, 386 bhRakmenahlesohhes! ee0b€hBy mB€gt 128 and the
head 200 to nove in synchronismw th the inage data. The inmage data and the
not or drivi ng dataraaegs, t saobBnatt adutnantihe bepde?2P0laatdhthemdteviiagsnot or
306 through the head driver 307 and the notor driver 305. Thus, inages are
formed by5t henswhhcboanéddr i pégskmn25aatébidantelanthetrhe wondrol l ed ti m ng,
respectively. As a recording nmedium applicable to the aforesaid recording
appar at us, whi oatenables £iighi ds waeHsaspilpkpod, bamboo materials,

ceramic materials, such as tiles, or three-dimensional
structures, such as sponge, among some others.

Also, as the aforesaid recording apparatus, there

10 is included a printer that records on various kinds of
paper, OHP sheets, or the like, a recording apparatus
for use of plastics that records on compact discs or
other plastic materials, a recording apparatus for use
of metals that records on metallic plates, a recording

15 apparatus for use of leathers that records on leathers,
a recording apparatus for use of woods that records on
woods, a recording apparatus for use of ceramics that
records on ceramic materials, a recording apparatus for
use of three-dimensional net structure, such as sponge,

20 or a textile printing apparatus that records on
textiles, or the like.

Also, as the discharging liquid which is used for
these kinds of ink jet recording apparatuses, ink may
be used in accordance with each of the recording media

25 and recording conditions.

Now, the description will be made of one example

of ink jet recording system to record on a recording



22 DECEMBER 2005 -
obj ects: paper,

or narment al boards,
| eather materials, Q- a
material s, such as woods, plywod, banboo Eaterials, cerami c materials,

such as tiles,
others. Al so,

printer that

records on

34 to be provided therefor, there are various kinds of

plastic materials used for OHP sheets, conpact disks, or

cloths, metallic materials, such as al uRRREGEMBEBE00S
5 such cowhi de, pi gsKki artificial |eathers, wood

records on various kinds of paper, OHP sheets, or the |ike,
recordi ng appamatidsm b9 udee odf apl asikd Getl hakdr egorte precempact di scs or
other plastic materials, a recording apparatus for use of netals that
records on netahkeatpbat as, the eeebdidigigl heagpahatrestf.or use of |eathers
that records on leathers, a recording apparatus for use of woods that

woods,

#igecaundiirg aappemaits choschiematfi caengni ¢l ushattesecor ds

on ceramc materials, a recording apparatus for use of three-di nensional
net structure, thecbtascsporgef tA@ dnka jedxtecergingt epgaappasatbstt hat
records on textiles, or the like. Also, as the discharging liquid which is
used for 5thesesRendibeofinknk ejtehepdec @fdithg Rppaeatudaygenitaknnay be used in
accordance with each of the recording nmedia 25 and recording conditions.
Now, the descrPBEFEAPRAI Papd ifgde dhCod@ked&iphead of the present

embodiment is the head of full line type in which a

10

15

20

25

plurality of discharge ports arranged at intervals of

360 dpi in a length corresponding to the recordable

width of a recording medium. Then, four heads 20la to

2014,

(€,

which correspond to yellow (Y), magenta (M), cyan

and black (Bk), respectively, are fixedly

supported a holder 202 in parallel in the direction X

at specific intervals.

To these heads 20l1a to 201d, signals are supplied

from the head driver 307 which constitutes driving

signal supply means, respectively. In accordance with

such signals, each of the heads 20la to 201d is driven.

Then,

to each of the heads 20la to 201d, each of the

four color ink Y, M, C, and Bk is supplied from each of

the ink containers 204a to 204d.

Also, below each of the heads 201la to 201d, head

caps 203a to 203d are arranged, each having sponge or

some other ink absorbent in the interior thereof to

cover the discharge ports of each head 20la to 201d for

the maintenance of heads 20la to 2014d.

Here, a reference numeral 206 designates a carrier

or three-dinensional structures, such as sponge, anong sone
as the aforesaid recording apparatus, there 10 is included

a
a



of ink jet recording systemto record on a recording 22 DECEMBER 2005 - 35
medi um by use of an ink jet head of the present invention as the recording
head thereof. Fig. 14 is a view which schematically ill ustr22d3CEWBER 2005
structure of the ink jet recording apparatus that 5 uses the ink jet head
of the present invention described earl ireP® The ink jet head of the present
enbodi nent is the head of full line type in which a plurality of discharge
ports arranged at intervals of 360 dpi in a length corresponding to the
recordable 10 width of a recording medium Then, four heads 201la to 201d,

whi ch corr esloo%@ltto ekl QWn(s&tu%%e%fa%ﬁ%gr ﬁ%%%s (fgr ' o ﬁ(]c@l()

respectively, are fixe supported a in par

direction X aj;spegf 'I%cb'%ﬁ@&%alnédl%5d£%crr|1%%% tiaa@%n%%%ttl%#%cbh signal s
are supplied fromthe head driver 307 which constitutés driving signal

supply nmeans, nreapeghively ekAmpdeQr danee cairth ersweh tsiemalis @k of the
heads 20la to 201d is driven. hen, to each of the heads 20la to 201d, each

of the 20 four agohar ivaki¥usMkiGdsaed Blo1li1srsupphroedhf kompeaalrief the ink
contai ners 204a to 204d. Also, bel ow.each of the heads 20la to 201d, head
caps 203a5t0 2p3dsage,awhiangeds @adkemavyndripange roml lesare cdinkertddik
absorbent in the interior thereof to 25 cover the discharge ports of each
head 20la to 20idhf ¢he motor driver 305.

For the ink jet recording apparatus hereof, a pre-
processing device 251 and a post-processing device 252,
which perform various processes of the recording medium

10 before and after recording, are arranged on the
upstream and downstream of the recording medium
carrying path, respectively.

In accordance with the kind of a recording medium
and the kind of ink with which recording is performed,

15 the processing contents of the pre-process and post-
process are different. For example, however, it
becomes possible to enhance the adhesiveness of ink by
irradiating ultraviolet rays and ozone on the surface
of a recording medium, such as metal, plastic,

20 ceramics, as the pre-processing, thus activating the
surface of such medium. Also, for a recording medium
which easily generates static electricity, such as
plastics, dust particles tend to adhere to the surface
thereof easily. Then, due to the adhesion of such dust

25 particles, good recording may be impeded in some cases.
As the pre-processing, therefore, it is preferable to

use an ionizer system to remove static electricity,



t he mai ntenance of heads 20la to 201d. Here, a reference nuneral 206
designates a carrier 22 DECEMBER 2005 - 36 belt that constitutes carrying
means for carrying each kind of recording media described i2? BBEGEMBHR 2005
with the previous exanple. The carrier_bggt 206 is drawmn around various
kinds of rollers through a specific 5 passage, which is driven by driving
rollers connected wth the notor driver 305. For the ink jet recording
apparatus hereof, a pre- processing device 251 and a post-processing device
252, which performvarious processes of the recording nedium 10 before and

after recordi ngn,ar eeabkangedudt PAe tyRrskeaPoandndovasbredMOmddi®m.
recordi ng nedium carrying path, respectively. In accordance with the kind

of a recordi nganedi Ugheane1bhBskiané @lsecldnhsWat ReWbirah ngeaeudiuig it
perfornmed, 15 the processing contents of the pre-process and post process

are different. nE9r nexgpBpkeblBowevekecutte bepeaeprpessisbihg bg enhance the
adhesi veness of ink by irradiating ultraviolet rays and ozone on the
surface of a peootiding owdiths witdhaasubettahceplthsti apy2decerdmiored as t he
pre-processing, thus activating the surface of such nmedium Also, for a
recor di ng5nmedi impmwhinohgeadkby igenendtsesncest | wackeespilobtly, such as

pl astics, dust particles tend to adhere to the surface thereof easily.
Then, due to tkebsthesesn svnshelfigupplymer, water-soluble metallic

salt, urea, and thiourea from the viewpoint of bleeding
prevention, improvement of exhaustion degree, and the
like. Here, the pre-processing is not necessarily

10 limited to those mentioned above. It may be possible
to adopt a treatment or the like that makes the
temperature of a recording medium to the one which is
most suitable for the intended recording.

On the other hand, the post-processing is such as

15 to give heat treatment to a recording medium for which
ink has been provided, fixing treatment that promotes
the fixation of ink by the irradiation of ultraviolet
rays or the like, a treatment that rinses off the
processing agent which has been used for the pre-

20 processing but still remains inactive, or the like.

Also, for the example herein, the description has

been made using a full-line head as the heads 20la to
201d. However, the present invention is not
necessarily limited thereto. It may be possiblé to

25 adopt a mode in which a small head is carried in the
width direction of a recording medium for recording.

Also, for the example herein, the description has



25 particles, good recording nmay be inpeded in sone cases. As the
pre-processing, therefore, it is preferable to wuse an ionizer systemto
remove static electricity, 22 DECEMBER 2005 - 37 thus renp\22MECEMBER 2005
particles fromthe recording nedium Alsg, when cloths are used as a
recording nmedium it may be possible to %§e6ute a pre-processing by
providing cloths with a substance that nmay be selected 5 from anong al kal i ne
subst ances, water-soluble substances, synthetic polyner, water-soluble
metallic salt, urea, and thiourea fromthe viewpoint of bl eeding

prevent i on. | MBEgxeiEak 8 exBaysthon;ABOLeEneARY Lhee bikGiabeLRpcble

pre-processing I's not necessari to those ntioned a

may be pOSSib'?ortQiééﬁBkgénérﬁﬁk”EQEnﬁraEhSn|Ekﬁmﬁﬂéttﬂékﬁﬁktﬁét
tenperature of a recording nediumto the one which is nost suitable for the

i nt ended reCOfﬂéQQ-wﬁmchhQsObbépihéadwikhehégﬁagéﬁeﬁgﬁihageuéméﬁ%ﬁ as 15 to
give heat treatnent to a recordi ng nedi um for ich ink has been provided,
fixing treatnepbribat bpr oast esivehaelixaki onuefetyak, bynthpreseadi ati on of
ultraviolet rays or the like, a treatnment that rinses off the processing
agent whi 8h hasnbesnidsedsf alsbhepplecaBblpr ecessengnkutjest hebdr ebaitns
inactive, or the like. Also, for the exanple herein, the description has
been made usi ngsasf thé- piavohéadtasct héementls 281gheore20tdingowever, the

present invention is not
elements that discharge ink by piezo-effect or the

thermal head that uses heat generating elements.



necessarily limted thereto. It nmay be possible to 25 adopt a node in which
a small head is carried in the wdth direction of a recordi ng nmedi um for
recording. Also, for the exanple herein, the description ha32PEGHNMBERRRIS
2005 - 38 been nade of the recording elements that provide energy for

di scharging ink using as an exanple the ink jet head which is provided with
heat generating elenents formed by resistive devices. However, the present
5 invention is also applicable to the ink jet head that uses the

pi ezoel ectric elenents as the recording elenents that discharge ink by

pi ezo-effect orwHa® 13 henmamMEhekst t hat uses heat generating el enents. 22
DECEMBER 2005 - 39 WHAT IS CLAIMED I'S: 1. A recording head conprising: a
plurality of recordilng &l eremisiirgy heed @rompag simgcor di ng; 5 a driving
circuit for driving each of said plurality of recording el enents; and an

el ectrical voltage gernenatahigtyiaftuidcdmiingyeiementsy fa mip@rdlormi ngf
different electrical voltages to be applied to said plurality of recording
el ements from xn€cerdimedlet ermi ned el ectrical voltage supplied from outside.

15 2. A recording head according to Claim1, wherein i
5 a driving circuit for driving each of said

plurality of recording elements; and

an electrical voltage generating circuit for
generating a plurality of different electrical voltages
to be applied to said plurality of recording elements from

10 a predetermined electrical voltage supplied from outside.

15
2. A recording head according to Claim 1, wherein
said plurality of recording elements are divided into
plural groups, and said predetermined voltage
generating circuit applies said plurality of different

20 predetermined voltages per said group individually.

3. A recording head according to Claim 1, wherein
said plurality of different predetermined voltages
include voltage for use of elements to be applied to

25 said plurality of recording elements, and voltage for
use of circuit to be supplied to the control circuit

for controlling said driving circuit.



said plurality of recording elenents are divided into plural groups, and
said predeterm ned voltage generating circuit applies said plurality of

di fferent 20 predeternined voltages per said group indivi dugRDECEMBER 2005
recordi ng head according to Claiml, whergon said plurality of different
predeterm ned vol tages include voltage for use of elenents to be applied to
25 said plurality of recording elenents, and voltage for wuse of circuit to
be supplied to the control circuit for controlling said driving circuit. 22
DECEMBER 2005 - 40 4. A recording head according to Caim3, wherein said
predet erm ned vol t a§je gdneeadbrdgngi headtacrabiitsg taiClabht Agevheareise of
circuit torise, and then, said voltage for use of elenents torise. 5 5. A
recordi ng headsatéopdedgteombhadnvGltagergemerahing priegetetr mmdl el t age
generating circuit enables said voltage for use of elenments to fall, and
then, said vobeddevobrageefor wseceftcipcwht|to 10ise, Arecden ngEhedd
according to Claim3, wherein said predeterm ned voltage generating circuit
applies said veltage feF use of elonemts t® S&F*- plurality of recording

el enents only at the tine of recording. 15 7. A recording head according to
Claim1, ®herein

5. A recording head according to Claim 3, wherein
said predetermined voltage generating circuit enables
said voltage for use of elements to fall, and then,
said voltage for use of circuit to fall.

10

6. A recording head according to Claim 3, wherein
said predetermined voltage generating circuit applies
said voltage for use of elements to said plurality of
recording elements only at the time of recording.

15

7. A recording head according to Claim 1, wherein
said predetermined voltage generating circuit makes the
value of said predetermined voltage variable in
accordance with specific control signals.

20

8. A recording head according to Claim 1, wherein
said plurality of different predetermined voltages are
selected corresponding to the resistance values of said
plurality of recording elements.

25
9. A recording head according to Claim 1,

wherein said plurality of different predetermined



sai d predeterm ned voltage generating circuit nmakes the value of said
predeterm ned vol tage variable in accordance with specific control signals.
20 8. A recording head according to Claim1, wherein said BFDESEMEER{2005
different predeterm ned voltages are selggted corresponding to the
resi stance values of said plurality of recording elenents. 25 9. A
recordi ng head according to Claiml, wherein said plurality of different
predet ermi ned 22 DECEMBER 2005 - 41 voltages are selected corresponding to
t he nunber of sinultaneous driving of said plurality of recording
el ements. 5 10voA vRee dimg dedad tack acdineg pond@ngl mol thewhemeewr s&i d
plurality of different predeterm ned voltages are selected corresponding to
the driving fredgudnaneouw ddivding wfalsatiy pflureddrtdi g ekepedtisg 10 11. A
recordi ng head according to Caim1l, wherein the voltage for use of preheat
pul ses and t heeleolardge for use of main pulses are nade different and
applied to said plurality of recording elenents as said plurality of
different predeterm ned voltages. 15 12. A recording head according to Caim
11
1 5 10. A recording head according to Claim 1,
wherein said plurality of different predetermined
voltages are selected corresponding to the driving

frequencies of said plurality of recording elements.

10 11. A recording head according to Claim 1,
wherein the voltage for use of preheat pulses and the
voltage for use of main pulses are made different and
applied to said plurality of recording elements as said
plurality of different predetermined voltages.

15

12. A recording head according to Claim 11,
wherein said voltage for use of main pulses is greater

than said voltage for use of preheat pulses.

20 13. A recording head according to Claim 1,
wherein said predetermined voltage generating circuit
is provided for the same base plate as the one having

said plurality of recording elements provided therefor.

25 14. A recording head according to Claim 1,
wherein said plurality of recording elements generate

energy for selectively discharging ink in a plurality



wherein said voltage for use of main pulses is greater than said voltage for
use of preheat pulses. 20 13. A recording head according to Claiml,
wherein said predetermnmined voltage generating circuit is pRdPEGEMBER 200fc
sane base plate as the one having said plagrality of recording el enents
provi ded therefor. 25 14. A recording head according to Claim1l, wherein
said plurality of recording elenents generate energy for selectively
discharging ink in a plurality 22 DECEMBER 2005 - 42 of ink flow paths
comruni cated with a plurality of discharge ports for discharging ink. 15. A
recordi ng head &g ciofidi Mgk Rt Nedhurbi odede il thaiad ppluttzaliityy o@f recor di ng
el ements are heat generating elenents. 16. A recording head according to
Claim14, wher@isclsargk parrtad ifor afi gercorgdingg iekenments are 10
pi ezoel ectric elenments. 17. A recording head according to Caim1, wherein
said recording head is a thermal head. 15 18. A substrate for use of
recording head conprising: a base plate; a plurality of recording el enents
provi ded for said hase W ateedwtingeHemdrnatgorddogditngCl3@ma 1dri ving circuit
provi ded for said

5 wherein said plurality of recording elements are heat

generating elements.

~16. A recording head according to Claim 14,
wherein said plurality of recording elements are

10 piezoelectric elements.

17. A recording head according to Claim 1,

wherein said recording head is a thermal head.

15 18. A substrate for use of recording head
comprising:
a base plate;
a plurality of recording elements provided for
said base plate for performing recording:;
20 a driving circuit provided for said
base plate to drive each of said plurality of recording
elements; and
an electrical voltage generating circuit provided for
said base plate to generate a plurality of different
25 electrical voltages to be applied to said plurality of
recording elements from a predetermined electrical voltage

supplied from outside.



base plate to drive each of said plurality of recording elenents; and an
el ectrical voltage generating circuit provided for said base plate to
generate a plurality of different 25 electrical voltages to ROEBEQEVIBER 2005
said plurality of recording elenments frompsa_predeterm ned el ectrical

vol tage supplied fromoutside. 22 DECEMBER 2005 - 43 19. A recording
apparatus conprising: a recording head provided wwth a plurality of
recording elenments for performng recording; a driving circuit for driving
each of said plurality of recording 5 elenents; and an el ectrical voltage

generating circuit te. genefedxrdimad ﬁ@%@@ebghpgqsqhgqtrical vol t age
supplied fromoutside a plurality of different electrical voltages to be

applied to said pluralddabrdfide ol R iIERNKSitha aC Plhirdge thawmg sai d
recordi ng head nounted 10 thereon for traveling; nmeans for generating said
predet erm ned eleeeirdics) elwtldrage FRPRPdradrinion eeksirdéng; a driving
circuit for driving each of said plurality of recording
5 elements; and an electrical voltage generating circuit to
generate from a predetermined electrical voltage supplied
from outside a plurality of different electrical voltages
to be applied to said plurality of recording elements;
a carriage having said recording head mounted
10 thereon for traveling;

means for generating said predetermined electrical

voltage supplied from outside.



