; tuvwxyz{e3e(66T, N SEM CONDUCTOR DEVI CE, | NK TANK PROVI DED W TH SUCH

SEM CONDUCTOR DEVI CE, I NK JET CARTRI DGE, INK JET RECORDI NG APPARATUS,
METHOD FOR MANUFACTURI NG SUCH SEM CONDUCTOR DEVI CE, AND COVMUNI CATI ON
SYSTEM 5 METHOD FOR CONTROLLI NG PRESSURE, MEMORY ELENEwmmmmm SYSTEM
OF I NK JET RECORDI NG APPARATUS BACKGROUNP OF THE | NVENTI W”mmt he

I nvention 10 The present invention relates to a sem conduct Qs gdevi ce,
provided with the function to convert energy transmtted fromthe outside
and comruni cate with the outside regarding the performance of designated

operation or infornghjon AW | pisr i Ovirdedr ik hpkbe1dBDf wiati on to
di spl ay the contents Of conmini cation. The invention also relates to an ink

tank provided w thsgHghcpAREERBOUGDA! pESYCEES, 18Kd JT igHRTREIDGRI tri dge, and
an ink jet recording apparatus as well. Al so, the present invention relates

to a method 201f;OfpfBRUEARDYNENEPRARRTUSONUEIHDD COR QEANURNCTBRINGt h t he
function to convert energy transmtted fromthe outside, and comrunicate

with the outsi dg;diegandiendihergerfoynenceand dedignacat IopeSaSTEY or
information, as well as provided with the function to display the 25

contentss of commupigast GFOR RIONTROLLIME PRESSURBN MBMOR¥S ELEMEd NI cati on
systen) a nethod for adjusting pressure, security system and nenory

el ement) which SEQIR1Y |Szeriteomf DN SsIET BBAOBBANGCREPAFMUe. Rel at ed
Background Art There are many apparatuses and equi pnents that detect the
environmental information under the 5 environnents that surround us, and

t hen, make deci sion and operate in accordance wth the result thus

det ect ed. ForBRXEEROEND s0F oBYBr INBENEISNt he current environnental
tenperature, and conpares it with the 10 predeterm ned tenperature. Then,
when the tenpétatdrer the Invention

10 The present inventidn relates to a semiconductox
device provided with the function to convert energy
transmitted from the outside and communicate with the
outside regarding the performance of designated
operation or information, as well as provided with the

15 function to display the contents of communication. The
invention also relates to an ink tank provided with
such semiconductor device, and an ink jet cartridge,

and an ink jet recording apparatus as well.

Also, the present invention relates to a method

20 for manufacturing a semiconductor device provided with
the function to convert energy transmitted from the
outside, and communicate with the outside regarding the
performance of designated operation or information, as
well as provided with the function to display the

25 contents of communication. Further, the invention
relates to communication system, a method for adjusting

pressure, security system, and memory element, which

AR
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is lower than the predeterm ned val ue, the device incorporated therein
operates heating or operates cooling if the detected tenperature is higher
on the contrary. It is conparatively easy to structure such 15 devi ces by
use of the conventional equipnent, conmponents, and the |ike. However, even
when it is extrenely difficult to structure conponents due to the inability
of securing a sufficient space with restritdi on i nposed upon the 20
arrangenent space, while the environnental information that should be taken
into account is not only tenperature, but nmany other aspects, a designated
operation should be executed with an instantaneous decision to be nmade in
accor dance w thikWezootkg\aformentdl SeRL6PRELFEAT TRE¥LECare nany demands in
this respect, but the status quo is that due to several restrictions
i ncl udi ng t hoskekeked iBrekapovd ARkse - 3 demands have not been net
satisfactorily as yet. In recent years, even in the field of m crodevices
the utilization of WHTH 3% dXHECt ZRPHIF AEPFEFnaRENGIPABBE Sed PEf
consi der abl e nunber of research and 5 devglogngnt proj.ects,are underway,

t 8a"e

‘ .
but there are _?ﬁ?? e %RW%F%RTEWE%lnéE f Foﬁaﬂphﬁft_@ﬁlpracticable.
Now, as g speclf oeﬁ(rf?empil:setﬁ];eat% ih:?eui' §1|f19d' QWhLch theut 'm'alktéggf'eoc%oscif&n

. ; L
m crodevices 1§ required, ed of recording can be Ci

present . var i Qus, ks, OF B | 4L 0, SYSEEM, Bhe bl LL2adf Qhly i nting vari ous

ki nds of i mages. printer systemis formed by connecting a data
processi ng appi@dssedi ke a personal conputer, a printing apparatus, for
exanpl e. Then, the printing 15 apparatus outputs on a recording nmedi um

such as a printing sheedxahpee pra nébddedatatubghthaveukeemntpr ocessed by
‘data processing apparatus. As printer apparatuses used for such kind of

printing systemvibetmedtLl oredher st ket ¥adi ovmpiBegppar atith Udeng vari ous
recordi ng nmethods at present. O those kinds of recordi ng nethods, the
so-cal | e i nk petdgeconihed petpwdatsrext r 8hehy wsehulthebeeapsaathirs:
recording method is non-inpact and generates al nbost no noises at the tine
of recording, hakiewehigherperel Peedeteorningdpysdibl etbs &¢Vérad nary paper
sheet wi thout any particular fixation treatnent. The ink jet recording is
such that a Canrrf,q%rg%orated therein operates heating or operates
cooling if the detected temperature is higher on the
contrary. It is comparatively easy to structure such
15 devices by use of the conventional equipment,
components, and the like.
However, even when it is extremely difficult to
structure components due to the inability of securing a
sufficient space with restriction imposed upon the
20 arrangement space, while the environmental information
that should be taken into account is not only
temperature, but many other aspects, a designated
operation should be executed with an instantaneous
decision to be made in accordance with the
25 environmental information. There are many demands in

this respect, but the status quo is that due to several

restrictions including those described above, these



- 4 having a recording head nounted thereon travels in the printing
direction, while discharging ink froma plurality of discharge nozzl es
arranged for the ink jet recording head (hereinafter, referred to sinply as
a 5 recording head as the case may be), thus printing i mages on the
recordi ng sheet by neans of dot patterns. The discharge ink for recording
use is contained in an ink tank and suppli3ed to the recordi ng head through
i nk supply paths. If the ink which should be supplied no 10 | onger exists
inthe irk tank, not only inage formati on becones inpossible, but the
recordi ng head may be damaged in sone cases. Therefore, various proposals
have been maded@®RpiDViafee atCt nReermaehdeptéefactprsaliedsc&effor detecting
the remainders of ink in the ink 15 tank. For exanple, in accordance with
Japanese Patent Appl?} catFoht LAFYE EpefiVRD. 18- 18667 1EhetsPiGaafedy ijces

di scl osed in ich as. shown in Fig..1 two (a pair .of) .electrodes 702 are

arranged on the'§ ihet 122 of %ﬁzﬁﬁkc Ol?a%ﬁpgﬁiegnw%ﬂglgoﬂpoﬁp§ﬁae wher e

non-conductive.igk is. fille 703 having el ectrodes 704
I

d, and.the a_fl pat
arranged to fé%%‘??ﬁfﬁﬁ%tt?o%%%sﬁﬁir?glﬁrBWngﬁ P65 FPESETFR P in the ink
tank 7014 Theﬁ%gc%&%rgtggféoi%gtgrgrgo ngst-ed tOPE@etHEE g:alﬁ:%g 3§44 on

(. not shown) e conductive conditron o el"ectrodes,

respect id,ve'tﬁ-e TR mdENs 10 £ONHEERL Y e 62N HlukLAY CheRObRaBYaERAdeS 1
Now, as a specific example of the field in which
- the utilization of microdevices is required, the filed
of recording can be cited.

10 At present, various kinds of printer systems are
utilized for printing various kinds of images. Such
kind of printer system is formed by connecting a data
processing apparatus like a personal computer, a
printing apparatus, for example. Then, the printing

15 apparatus outputs on a recording medium, such as a
printing sheet, the printing data which have been
processed by data processing apparatus.

As printer apparatuses used for such kind of
printing system, there are on the market various

20 apparatus using various recording methods at present.
Of those kinds of recording methods, the so-called ink
jet recording method is extremely useful, because this
recording method is non-impact and generates almost no
noises at the time of recording, making high-speed

25 recording possible on an ordinary paper sheet without
any particular fixation treatment.

The ink jet recording is such that a carriage



remai nder error is issued to indicate that there in no nore ink in the ink
tank 701, and the operation of ink jet recording head 705 is suspended.

Al so, in accordance with the specification of 5 Japanese Patent No.

2947245, the ink cartridge 805 for use of ink jet printer is disclosed,
which is structured to formthe | ower part thereof in the funnel form
toward the bottomface, and at the sane ti4re; two conductors 801 and 802
are arranged on the bottomface 10 as shown in Fig. 2. Then, the netallic
ball 804 having a smaller gravity than ink 803 is arranged in the interior
thereof. Wth the structure thus arranged, the liquid surface of ink 803 is
| onered as i nkn®80BNY sa copsaredngAleng WerRteli $herigenpdsiaviedrs ok t Hee 15
metallic ball 804 that floats on the surface of ink 803 is gradually

| over ed. When RREATiR@i §L5erFhaeR oVPLAR 86SCPErOdREr ddt SLMBe Sositi on of
bottomface of jnk t cartridge housing, the netallic b%ll 804 is in,contact
with the two ROHEREHTE %%1dgﬁah86§? gﬂéﬁ}eﬁhérfﬁnggﬁd &or ‘%OHPBnHegoz
becone conductive to. allow electric current tq flo crqss them Wth

det ecti on of sﬁ%%05%+9%ﬁ??a§hgﬁgﬁﬁap?¥5ﬁrofrF ﬁrgﬁg ?&h%&?%ﬁﬁeﬁﬁz%. Wth
the detection i nk. diti i r i i ndicat i t.hi s i nk end
conditionéis Zgé%% #%?@gh%%&t%é gg%rﬁg%%egg§hgg)begﬁ%%n &%132% of the

structures rep{;ﬁ%@é‘éeﬁneb%’%%h9§gogii§i§b?§§geitnbm SRR I AN S at fefhs .

descri bed above rt ecfron o rema ers in ink tank. However,

It 1s requiredrfOr 3 £85HaPhe t DER EQrPERYLIR 18lEEEe0d8S dft ditfe Pf1MedCti ON
in the ink tank, and at the sane tinme, to forma connector with 5 the

outside in ordeixt@ahkaasdl sugdgleeti 8 shgnzktorflise Heela tfersegecinen of
ink remainders by the conductive condition across el ectrodes, no netallic
ion or the |ikeupslyusedthior the thk corRpaheph Stoaddndie tsmpgailised no
electrolysis inink, with the result that 10 structural restriction is
i nposed bh t heloppar atxwss et hnr ébpedtkt sankk hotbendgedmage formation
becomes impossible, but the recording head may be
damaged in some cases. Therefore, various proposals
have been made to provide an ink remainder detection
device for detecting the remainders of ink in the ink
15 tank.
For example, in accordance with Japanese Patent
Application Laid-Open No. 6-143607, the structure is
disclosed in which as shown in Fig. 1 two (a pair of)
electrodes 702 are arranged on the inner face of an ink
20 tank 701 on the bottom side where non-conductive ink is
filled, and then, a float 703 having electrodes 704
arranged to face the electrodes 702 is provided to
float in ink in the ink tank 701. The two electrodes
702 are connected to the detecting section (not shown)
25 that detects the conductive condition'of both

electrodes, respectively. Then, when the conductive

condition of both electrodes is detected, the ink



Al so, in accordance with the structures disclosed in the aforesaid
publications, only the amount of remaining ink is detected, and no other
information in 15 the interior of ink tank is obtainable fromthe outside.
For exanple, the pressure information. in the ink tank, the changes of
physi cal properties of ink, and the like are inportant paraneters for the
ink jet recording head to operate at alt fhe time in a stable 20 anount of
i nk dischargers. Thus, it is desirable to informthe external ink jet
recordi ng apparatus of the internal of tank that changes fromtine to tine
along with the consunption of ink in the tank, as wel| as go communi cat e
with the outsiERNABNEST t BET@RaAGesSBRCISIDhIRILSRtBr bPEFt FBELEF Fni©
Further) it is desired to provide an jnk tank ah'ch i S capable %f.n t only
provi di ng t he Me¥ect®l 10 Fheot it FaR<of Ot he?} ttpﬁaPPSEHEFPPoH of-Ynk tank
on one-way for_the outséde, but azég,.ca abl e gfdexchanging i nformation

bi di recti onal | T sHeRCEe1PY BFATi 48t he PRERFAAP%i nformation in response to
5 inquires fromthe,putside. A so._f t c r .hBKje€ r dizng
appar at us that uses™ ?%rafnk?ﬁagr%?n?%kw$g? ?hg Fggééf?%ﬁEgggchgr i mages,
the struciure b9, pLopOSEd.80:tRAL bbkyohahkehe 1RKTRARENA6R! Bos 20 that
only the 1nk t anK avi ng no nore |nﬁ In 1t is nmade repl aceabl e
!ndependently:u§9r0£h§nﬁobgf bpkntapkiof i be1kikpd, Wwhikh mecessary to
install each ink tank on The designated position per color. In order to
prevent the usgfrheenreagstsl £bp8 tRK §8Wkroparpadeguabg pasithieoFudiril such
15 kind of ink jet recording apparatus is used, it is generally practiced
to configure ipkrhankwataearnb vokebmdihter eahdsatasheo sameudtinesl [twavoi d
the installation on inadequate position. However, to differentiate the ink
t ank confi gur atboadsctora A0ibendoBORnkreokorsnjedden2@heo bolid omdasssed
costs of ink tank. Therefore, it is desired to provide the ink tank that
can deall®ith afeshapnoyenBas-of-i nShakl athenmaspédic REiHle BRdepiatgehch of
ink tanks in the sane configuration. On the_ other hand, the ink jet

recordi ng appa@aﬁméller gravity than ink 803 is arranged in the

interior thereof. With the structure thus arranged,
the liquid surface of ink 803 is lowered as ink 803 is
consumed. Along with this, the position of the

15 metallic ball 804 that floats on the surface of ink 803
is gradually lowered. When the liquid surface of ink
803 is lowered to the position of bottom face of ink
cartridge housing, the metallic ball 804 is in contact
with the two conductors 801 and 802. Then, the

20 conductors 801 and 802 become conductive to allow
electric current to flow across them. With detection
of such current, the condition of ink end can be
detected. With the detection of ink end condition,
information indicating this ink end condition is

25 notified to the user. |

There has been known each of the structures

represented by those disclosed in the publications



25 is provided with a plurality of nozzles (discharge ports) for
di scharging ink, and the ink which is supplied fromthe ink tank to tree
recording head is g _retained in each of the nozzles by nmeans of the
bal ance of capillary phenonmenon and surface tension. As a result, in a case
where the recording head and ink tank are nmounted on a carriage, for
exanple, ink is caused 5 to leak fromnoz8les if the internal pressure of
ink tank is higher than the atnospheric pressure. Here, it is necessary to
make the internal pressure negative in the ink tank. Also, if an ink tank
is an airtightly closed container, the_ negative pressure in.the ink tank 10
becomes hi gherdeGiPan BPFe TonsthptForoF PRk F ntPRe T PRRIESTES Tikn,
with the negative pressure which should become tog high,.ink in the nozzles
TFafioser Sacrndh el

is drawn to t R diétank RS %0 chlist® stci” 'na N to

di scharge i nk when, t he recordin ead is driye . .S r ink from
tLe nozgle;. et eﬁl??FEﬂﬁgﬁgdgﬁbeu%?t%%;%ege&gl%g i %P%'Q%H

e conventional 1 nk tank, an

i nk absor bent of ){)oraonuds na;e}?%/a%%m i brous pat %Lﬂ'e?eg?nhgﬁél‘)iﬂ(%’ii&

cont ai ned parfﬁ%ﬂ y or tBt he Interror t at the sane

time, the 20 8 d bl £ bhe | 8 BDSRCRER! abeoERRLAI BAdrian ondi ti oned

to be conmuni cative wt e alr outside, thus enabling the ink absorbent

to absorb and fEIAI Mediknd Nad bl ee BANGE, shRCrbARentRESOby Mhd ank s
conditioned to be 1n negative pressure. 25 Here, nevertheless, ink is

retained by enallifivK SHsOLbeSt 46ra3Bs0Ebettrviibl ,t he meswlll idatod he
efficiency of ink storage is |owered inevitably. Al so, - 9 whereas the

interior of ink tank iskeongditéiemedorothe tokmunimpahiend wid kst o taito
rout si de, the negative pressure becones hi gher when the anmount of ink
retained in theausk absotbehysbecbmesnkpakieh, thadresadd thag still a
possibility that the discharges of ink fromthe recording head is disabl ed
dependi ni0 on tHerveterabrsesithether exs e AP SPRe 88U TS SoBORAEF 31 t'Het P nk
tank. Therefore, if it is possible to provide an additional function to an
ink tank so aste®Pe@t us® ime BPeB3urE®fn 10 the interior of the ink tank,
any ink absorbent is no | onger needed, and algo,s%he %if'c'%ﬂ&¥18£5é8k

st or age Also, in~accordance with the ructures

in the aforesaid publications, only the amount of
remaining ink is detected, and no other information in

15 the interior of ink tank is obtainable from the
outside. For example, the pressure information in the
ink tank, the changes of physical properties of ink,
and the like are important parameters for the ink jet
recording head to operate at all the time in a stable

20 amount of ink dischargers. Thus, it is desirable to
inform the external ink jet recording apparatus of the
internal of tank that changes from time to {ime along
with the consumption of ink in the tank, as well as to
communicate with the outside as to the changes of

25 physical properties of ink.

Further, it is desired to provide an ink tank

which is capable of not only providing the detected



i s enhanced. Here, it is desired to provide an ink tank having such
function. Also, in order to adjust the pressure in the interior of ink
tank, there is a 15 need for knowi ng the condition of internal pressure of
ink tank by all neans directly or indirectly. Meanwhile, the devel opnent of
ink jet recording technologies is remarkable, and the printing accuracy

t hereof has becone extrenely high in recedt -years. 20 Thus, conceivably,
the ink jet recording technol ogies can be utilized even for producing
securities, official docunents, or the like. For the printer system used
for producing those docunents, it is required to provide Lhe sgﬁurity
function so thirfereathrnjef DiepiphesracafifBlibhéOlstE BP<ahF6n& ot her
than the owner or the authorized person b¥ re istratigi. Al_so, copyright is
given to the deR@nedY stafdthe. oupsidemgRUtprbafced@B§PLRe ferson hi nsel f
with a conputer dedicated to his gerson l USﬁ" No ghird R rB% %% allowed to
print them outS¥FE#REERE hP hRFRRESPRNPOAIEGERIBBPSSY, PREPhS

case, too,

the bri nter should, S prov de. 30re, SEEurL iyt 00, Eaefissctiobed above.

Wth respect tB°th recordrng sys 0 meet the various

ki nds of gequi%gggg%ésdg§g$ip§g ahpyeaet he inventors hereof have given

attentionto sem conduct or manuf actured by the 10 Bal

Semi conductor I nc., 5t 8, WhiGP $EE1 cONGECE AL LjBEegeabed byl el rax Jor med on
t he spherical surface of a silicon ball of approxinmtely 1 nm dianeter.

Since this ballysem ceadyehphali Ris8BebECahk Ebri $nexpeeed idhaiod he
detection of surrounding 15 environnental information and the bidirectional

i nformation exgbapgeimhtBst heneutsirdetaaa he pabpoeddosob ebfatciiert|y in a
better condition than the flat type sem conductor if the ball sem conductor
i s contained i Bahkeisnkotaal. ptlowevenyr,asnd teswl bndfy 20et Hodougink
i nvestigation on the art that provides such

10 having no more ink in it is made replaceable
independently. For the color ink tank of the kind, it
is necessary to install each ink tank on the designated
position per color. In order to prevent the user from
installing ink tank on inadequate position when such

15 kind of ink jet recording apparatus is used, it 1is
generally practiced to configure ink tank of each color
different so as to structurally avoid the installation
on inadequate position. However, to differentiate the
ink tank configurations in a number of ink colors leads

20 to the increased costs of ink tank. Therefore, it is
desired to provide the ink tank that can deal with the
improvement of installation aspect, while keeping each
of ink tanks in the same configuration.

On the other hand, the ink jet recording apparatus

25 is provided with a plurality of nozzles (discharge

ports) for discharging ink, and the ink which is

supplied from the ink tank to the recording head is



function of the kind, it has been found that there are only those ones

whi ch are used for connecting ball sem conductors thensel ves by neans of

el ectric wires such as disclosed in the specification of US Patent No. 25
5,877,943, and that a ball sem conductor device itself should be devel oped
in order to provide such function as described above. Al so, there sonme nore
problens to - 11 solve before tile balB sem conductor device is
effectively used for an ink tank. One of the problens is that a novel

devi ce should be provided in order to formneans for accunulating 5
information on such a device as the ball sem conductor, and th%} t he novel

devi ce shoul d TE&dRhl i@ FaGhkihgt e skPr2{ef yPE PR St Ofi & Sfid N %Hen,
capabl e of bekgg driven with a smal | anoﬁnt o% 8omgr dLssipaggfn, whi |l e
keepi ng i nf or 1R | FP It HUPTHA YT AR | RN cBYBFCEnESEE P uct &t iOn of
energy supplied fromthe power-s I ste and _if.required,. i bl e
to rewite i nfotHhLs o™ N?]Po‘i%ef W%B%eﬁg?srnhafg%ﬂ% B?%vi éaing lé’s(ea{r;gg[}}%k
tank which is capabl e of. performng. bLdir i I exchangs

i nf or mati on sdth &?%?F?%éﬁ?ﬁ%‘?ﬁ%u}% %S #?%ng%%%ngfs%gglé%H retﬁ%%

nternal 4 nforiRl Ol 0k G Y, fs PEET 601 00 LDRaNBrBRK leARRTISS) on of

the detected intern ormation of ink tank to the outside. 20 Stil

anot her probl emi,s {hal; diler davicerhbaktAcsPAELatepreBhaEt i areishould be
driven by the application of |ow electric power, together with the

provision of poyele SaPh ¥y SYS Rk OtASt Uaterhhe gevseareomerjateidsd nid he
tank. |If the power-supply source 25 should be built in the ink tank to
actuate the dewi€eink headiank Aneyjt abl ynbearnmeankaigean Bdertiwgrerly he
power - supply source is provided outside the tank, it is - 12 stil
necessary to arlesmd oeansifar, commesegagivheppewenrsuppl yhepuimge ank t he
device. This inevitably increases the costs of tank manufacture. Thus, the
tank cartdidgecstwet s bicoe akpensvieh ther epapempLAens afevitde Ihot®l be
actuated fromthe outside by use of non-contact neans. ,

ink tank. Thén, with the negative pressure which

should become too high, ink in the nozzles is drawn to

the ink tank side to cause such drawback as inability

to discharge ink when the recording head is driven to

15 discharge ink from the nozzles.

Therefore, in accordance with the conventional ink
tank, an ink absorbent of porous material, fibrous
material, or the like is contained partially or totally
in the interior thereof, and at the same time, the

20 chamber in which the ink absorbent is contained is
conditioned to be communicative with the air outside,
thus enabling the ink absorbent to absorb and retain
ink. In this manner, the interior of ink tank is
conditioned to be in negative pressure.

25 Here, nevertheless, ink is retained by enabling

ink absorbent to absorb it with the result that the

efficiency of ink storage is lowered inevitably. Also,



It is a further problemto be solved that the device should float on the
ink liquid surface in the ink tank or should be capable of residing in ink
with a 10 designated depth fromthe liquid surface. For exanple, it is
desirable to position the device on the ink liquid surface in order to
nonitor the changi ng anount of negative pressure in time series along with
the consunption of ink in the ink tank, “b#t-it is difficult 15 to enable
the device to float on ink, because it is formed by silicon having a
specific gravity greater than water. SUVWWARY OF THE INVENTION 20 It is an
object of the present invention to provide a solid type sem conductor
devi ce havi ng B&EHaT yHundt o Phetlef bk W]&hl%a?lo%“glﬁi:?ﬁﬁ ediOf E’Sm t he

) . .
S y %

surroundi ng ¢ ORI A i 25 (L o Hi et PARERIBFAF 61 ent
comruni cate with th t si de bidi ti | t th L i
capablle of d\g!t%%eﬁgﬁgreto Sql‘ﬂ‘feesr Ir‘}'g;(-’rrgegrnld'f ne?%ny%ef a?rﬁéeuﬁ?%iggﬁ}k%ggefgﬁk] such
as the kind of, | nif CoMhai el AN ddies | BEITEE PLESSUAEYo! gperatur e,

pH, ink remainders), and adj] usting e pressure inside the container in

noncontacy wi tdy {1 PYN LS Ofs {he Nt Adishs sdhatged! 58 InRDEGEHS ole L he

i nvention to provide manuf acturing such device, an ink tank

provi ded wi th tde, demis e ddws: drelf Acidd edepaiaink ot tear keidgaonas well
as an ink jet recording apparatus. It is also the object of the invention

to provide 10 p trettd &:o0e A USI e s re&sssetd@rordi st inyg thakpressure
i nside the container, at the sane tinme, to provide the communi cati on system

whi ch is actuateskdforon-coniacis fessid ke t to detectdsuanoaddiingonal
environnmental information and carry out extrenely 15 efficient

bi di recti onal fommwinmrcate cs imk htadle sutasdeo agiwetr| the poegswviedent he
solid type sem conductor device with the security function to nmake it
possi bl eL@ 0 r efistFEEdBIPT rof tre YU staRK . afdY at 8%, 2P8CPRERST St € user
di scrim nation, hence providing the 20 securi f .the recording

appar at us wher€t9%% el e A Ng U}ea‘?@%%‘é?%%?tﬁ?gn? e EhEF HRE owner
IR L TRER T I R e
tank having such function. Also, in order to adjust
the pressure in the interior of ink tank, there is a
15 need for knowing the condition of internal pressure of
ink tank by all means directly or indirectly.

Meanwhile, the development of ink jet recording
technologies is remarkable, and the printing accuracy
thereof has become extremely high in recent years.

20 Thus, conceivably, the ink jet recording technologies
can be utilized even for producing securities, official
documents, or the like. For the printer system used
for producing those documents, it is required to
provide the security function so that the ink jet

25 printer cannot be used by any one other than the owner
or the authorized person by registration.

Also, copyright is given to the documents and



25 device of the present invention conprises energy converting neans for
converting energy fromoutside, and operating neans operated by energy
converted by the - 14 energy converting neans. Al so, the conmunication
system of the present invention that uses solid type sem conductor device
conprises a liquid container having the solid type 5 sem conductor device
arranged therefor; an oscillation circuit%rovided with conductor coil,
i nformation acquiring nmeans for acquiring information inside the container,
reception nmeans for receiving signals fromthe outside, and information
comuni cating neans for 10 connunicatin%;infornatkgn fo the outside forned
1"t

for the solid imMA%eSs AR iR S Yh RS oRafRREPHEEEi t

arranged outside the solid_type seni canductor device to rate electric
power by mgn&qdéqqmtqooﬁl%t%ﬁriaﬁ]e Lb‘oief'cui[fo a%rclil‘?%epgggﬁ ?%ti on circuit
of the 15 solid type sem conductor device;. .a - i cation
means for comfmisd i Bt edtiShalty ‘ﬁﬁ/trf(ﬂgt ?%(’:% ?%ﬁg%r%gﬁmn@d t he

i nformation commni cating means.,af; t olid type, sep cpnduct g 1@evice. 20
Further, the rethod o The pre?gh°i%§%§%i%é%fd€@%a ufacturing a solid type

semi condugt or ey G SAPTISAR NP ALeRS Of dorakag: foprobsEyLoN film A on

the entire surface o form ng ‘opening on a part of the protection film
A, removing only the yppesshadt «f @ tdwSiophenti 69 Bepbotieati on filmB

on the inner and outer surfaces of the work forned by the Si and protection
filmA maki nggddeemoldOwdror tion vdrious Ibinds of requirements

described above, the inventors hereof have given
attention to the ball semiconductor manufactured by the

10 Ball Semiconductor Inc., in which semiconductor
integrated circuit is formed on the spherical surface
of a silicon ball of approximately 1 mm diameter.
Since this ball semiconductor is spherical, it is
expected that the detection of surrounding

15 environmental information and the bidirectional
information exchange with the outside can be carried
out efficiently in a better condition than the flat
type semiconductor if the ball semiconductor is
contained in the ink tank. However, as a result of

20 thorough investigation on the art that provides such
function of the kind, it has been found that there are
only those ones which are used for connecting ball
semiconductors themselves by means of electric wires
such as disclosed in the specification of US Patent No.

25 5,877,943, and that a ball semiconductor device itself

should be developed in order to provide such function

as described above. Also, there some more problems to



airtightly closed condition by use of conductive material; and formng
conductor coil made by the conductive material. Al so, the nethod of the
present invention for 5 manufacturing a solid type sem conductor device
conprises the steps of formng a protection filmA on the entire surface of
Si; form ng opening on a part of the protection filmA;, renoving only the
upper part of the Si; formng a protectidn-fiIlmB on the inner and 1~ outer
surfaces of the work fornmed by the S:i and protection filmA; nmaking the
hol I ow portion in airtightly closed condition by use of conductive materi al
and form ng conductive filmon the entire surface thereof; and patterning

t he conduct i vesdivemiaf o3 fiiom teph ke BiceRitC htedByiedndicti ve materi al .
Further, according to the present invention, the security systemof a
recordi ng appaffart il GEURdE W 3P P echb?¥fng head cartridge detachably
nount ed thereon, in which the recordi ng, head cartridgﬁ .20.%ong%5%§§ a
recogni zed data holWhPHortd FFIHERDIHF niPas 7 eRBYht288Va5Fa Phe per sonal

o o edly Tt oS a |
 nf or mat i on; PKBFEBAPR Hol T por tTOFP 18T 2ol BP g Key TEads AT an encode
ti tion for. di ng .25t i o A
an encodet darsROTHT o bort i DA o RBT Hh BgT hetSniaded At By e dncode
data converti “ﬁ@%ﬁé@”ﬁrﬁ%&?&fr 100 LABYLa ve d8paBhd O RidkiRE Lion
e key code

for receiving romihe recording apparatus side, and for

transmtting thesLeeogni-zed,gat aaangsthe, esgadededat aapavhlke orea@idiong
apparatus; an energy converting portion for converting 5 el ectronotive

force suppliedsf{oam thech e£0sdhny appanat us poderi disenpadnioact witle

cel ectric power for actuating each of structural portions, and then, the
recordi ng appakaépisn § ODPE b SRSt Bon enetyyusuppliygngnfonenced oy Sispl yi ng

el ectronotive force to the energy 10 converting portion in non-contact; a
key codel& setfimgtpatioomncfoentheyosnppldedr condithg appEratsiPRLY set the
key code K; a key code A holding portion and a key code B hol ding portion
for hol di ng keyysbere. Aeatidikeyeandeed. cheapadabPlemteh&eldytode K,
respectively; an 15 information input and output portion for transmtting
the key code AlnBo¥netseRrid type sem conductor device, and for receiving

t he recogni zed data_and the encoded_data fr the sali.d t em conduct or
device side; a recoﬁﬂ??@ﬁrdﬁfﬁbﬁ8Wd?ﬁg‘gSFt?g% o RIdi'ng ﬁ%lg%ﬁg

recogni zed data; an encoded da | dicn Lt f Q1 Nl NG e, encoded
data; a decodegéggv%?%Fﬁgl%oF %%ﬁggogfd 8%%?%89? eQeﬁboééd‘data by the key

code B godecoded,daia Bel dheg-Raeibanshen bl dongedesaded daiahys the
decode converting portion; a data conparing
from the outside and return internal information, not
only by performing the one-way transmission of the
detected internal information of ink tank to the
outside.

20 Still another problem is that the device that
accumulates information should be driven by the
application of low electric power, together with the
provision of power supply system to actuate the device
contained in the tank. If the power-supply source

25 should be built in the ink tank to actuate the device,

the tank inevitably becomes larger. Even when the

power-supply source is provided outside the tank, it is



25 portion for conparing the recognized data and the decoded data for
reference; and discrimnation processing portion for admtting the use of
recordi ng - 17 apparatus or naking the use thereof inpossible in
accordance with the result of conparison by the data conparing portion

Al so, the ink tank of the present invention is 5 characterized in that at

| east one solid type seniconductor devicéZrtanged therefor which conprises
energy converting nmeans for converting energy fromthe outside; and
operating neans operated by energy converted by the energy converting

means. 10 Further, the ink tank, which contains_ ink to be sugptked to a
di schar ge heaGQW%J(ﬂ%ﬁﬂﬁﬁ%ﬁﬁﬂf?rﬂﬁréﬂﬂfrﬂﬁ%ﬁsh%ﬁ%t?%%p%?aﬁg r&°Fn the

interior thereof, conprises pressure ust ment neaps. for I k09
negative presSELTP Hﬂ%ﬁrﬁéﬁ?%ﬁ FH QA tor HAheE® wi t ﬁ% ﬁ%%g%?ééi ressure
in the interiaqgr; and ener convertin ertj en y provide
fromthe out sild’é:’ﬁerﬂsc?seﬁ%%foosfntsdi?‘f e‘?%n %%%P%?g%fl%!he %ﬁ%g’wﬂ%r
operating the pressur j ust I et plrbbe pregent
-%ﬁmaﬁaéﬁéﬁ? éﬁ%ﬁl&mﬁ%ﬁ?m é&beﬁ@fvge_h@ge s WP

i nvention for u pressure, ich uses a solid type sem conduct or

device ary angefl. fWe EANAINETabAl LY ARORTENE DEESEYECOyNuEBE ot er i Or
t hereof, "and ich s provided wth pressure adjustnment neans for adjusting

negative pressiye ddsider theagont ai ner in accordance 25 with the internal
pressure of the container, and energy converting neans for converting
energy provided from ol d deai#rier dbfderent tkind obleaar gyatr ohet he energy
- 18 in order to operate the pressure adjustnent neans, conprises the step
of keepi ng pressuic: i sisduliad throgontmai tiee iegulaghydbgucbapar iing teessure
:detected by the pressure detecting neans for detecting pressure 5 inside

t he contai ner ik htdrie @r estsem®d | psi depahbe coft BRARALINFULRhéPK #HEMEhory
el ement of the present invention conprises energy converting nmeans for
convertik@ ext¢ﬁ$%gn@ﬁ%¢g@egﬁ%pfF%ﬂn??%n%%ﬁ§16u§§Fﬁéan 16°RoRZ@IRIECt into
el ectric power; in which personal information is held by actuyating the

el ectric poweritHet edesiraine %%e%???Eh??oﬁ?etﬂ%vfg?annﬁﬁﬁcé er”

ligquid surface in order to monitor the changing amount
of negative pressure in time series along with the
consumption of ink in the ink tank, but it is difficult
15 to enable the device to float on ink, because it 1is
formed by silicon having a specific gravity greater

than water.

SUMMARY OF THE INVENTION

20 It is an object of the present invention to
provide a solid type semiconductor device having
security function therefor, which can be actuated from
the outside in non-contact so as to be able to detect
environmental information surrounding the device and

25 also, to perform extremely efficient communicate with
the outside bidirectionally, at the same time, being

capable of detecting the internal condition of the ink



means the intersection point of the line of action of weight at the tine of
bei ng bal anced, and the line of 15 buoyance at the tinme of inclination.
Also, in this specification) the term"solid type" of the "solid type
sem conductor device" is neant to include all the various three-di nmensional
shapes, such as a triangle, a sphere, a sem -sphere, a square 20 columm, a
rotatively elliptical body, a nono-axia l}3rotative body, anong sone
others. As the nethod for supplying external energy, it should be good
enough if only neans for supplying electronotive force to the device as the
external 25 energy is arranged in the recovery position, returning
position, or dramdngedidlorag Hehediindgef helsdcopkaingd| iRe thferd™His net hod
is applied to an ink jet - 19 recording apparatus., Besides this, if only
an appar at us HaVigipaeatize I suptYP oER BRER L r Bt 08 FEMeedeTied, it
becones possible to detect internal condition ofhan [ n% tank w thout ink
j et recordi ng 3 hFHEE U9 Foe BXEFDHFRrS t hRF FBr BPCt APB LRSI REd Ead B
adopted for carrying out inspection or the like at a factory ar_a shop (for
qual i ty guar aft¥E2CBREFR ﬁ'ég?:F?W’diF C?PTFED?& R0 Fitg. T i E view
whi ch shows one ex le_of the conventional ink.remejndgr sdetection device.
. . . : da-fto
Fig. 2isa vi Wi’in%ho%htolﬁ\% h‘h%?rh%}o%xg?er5°8%de d*h8tho
manufacturing such device, an ink tank provided with
the device thus manufactured, an ink jet cartridge, as
well as an ink jet recording apparatus.
It is also the object of the invention to provide
10 a method for adjusting pressure for adjusting the
pressure inside the container, at the same time, to
provide the communication system which is actuated in
non-contact, be able to detect surrounding
environmental information and carry out extremely
15 efficient bidirectional communications with the
outside, as well as to provide the solid type
semiconductor device with the security function to make
it possible to registration from the outside, and also,
to perform the user discrimination, hence providing the
20 security system of the recording apparatus whereby to
disable recording by any person other than the owner or
the authorized personnel by registration, and the
memory element used for this system as well.
The solid (three-dimensional) type semiconductor
25 device of the present invention comprises energy

converting means for converting energy from outside,

and operating means operated by energy converted by the



the conventional ink remainder detection device. Fig. 3 is a block diagram
whi ch shows the inner 15 structure of a solid type sem conductor device in
accordance with a first enbodi nrent of the present invention, and al so,
represents the comunicative condition thereof with the outside. Fig. 4 is
a flowchart which illustrates the 20 operation of the device shown in Fig.
3. Fig. 5 is a block diagram which shows %he inner structure of a solid
type sem conductor device in accordance with a second enbodi nent of the
present invention, and al so, represents the comunicative 25 condition
thereof with the outside. Fig. 5is a flowchart which illustrates the
operation of tSHEeREiREHIW!Y AP - 5. - 20 Fig. 7 is a block diagram

whi ch shows the inner structure of a so]id t%ge sen%c nductogeg vice in
n

accordance with a tht$% effodiHRHHF2THE pi BHE Thventi Bn; “and al so
and BB are vi MR TUStTATE THe sty ora sttt BEr T HE P& g on
ink in the inictank  Jodetier, v th,dhe ehanges: of Lk consdmebben. Fi g o
is a flowchar tCHRTH Shons The process o ?g confirmthe p03|%|on of device
StrUCtur%p as semiconductor device arranged therefor; an oscillation
circuit provided with conductor coil, information
acquiring means for acquiring information inside the
container, reception means for receiving signals from
t+he outside, and information communicating means for
10 communicating information to the outside formed for the
solid type semiconductor device; an external resonance
circuit arranged outside the solid type semiconductor
device to generate electric power by magnetic induction
between the circuit and the oscillation circuit of the
15 solid type semiconductor device; and an external
communication means for communicating bidirectionally
by the reception means and the information
communicating means of the solid type semiconductor
device.
20 Further, the method of the present invention for
manufacturing a solid type semiconductor device,
comprises the steps of forming a protection film A on
the entire surface of Si; forming opening on a part of
the protection film A; removing only the upper part of
25 the Si; forming a protection film B on the inner and

outer surfaces of the work formed by the Si and

protection film A; making the hollow portion in



represented in Fig. 5, and to determ ne whether or not the replacenent of
tanks is needed. Figs. 10A, 10B and 10C are conceptual views which
illustrate the method for using the solid type 15 sem conductor device in
accordance with a fourth embodi ment of the present invention. Fig. 11 is a
vi ew whi ch shows the exanple of the solid type sem conductor arranged in an
ink tank and the ink jet head which is-céfnected therewith. 20 Fig. 12 is a
vi ew whi ch shows the structural exanple of transmtting the electronotive
force and information provided for a certain solid type sen conductor
device in an ink tank and the ink jet head which is conpected therewith to

the other sol iPdTIEINEY SFiSEEh GGt Igay e WeqUthtFRTYC HG. 13 is a

vi ew whi ch shows one exanpl e of the ink tank in which. salid _type

seni conduct or "@&Frdé loafnd LOFMING %ﬂé’r%éjrprce?gla{?ﬁ%otﬁg?h¥g is a view
whi ch shows anot her exanpl e of the ink tank in which solid type

sem conduct or SPAAUEE WEn "5 8arvPange preferably. 5 Fig. 15 is a view which

shows still another, .exanpl.e e, | i i ;
he (?Jetth Gl cm;rtter?é;lri)alt{sy%pﬁ§9$£§OEYE8:

seni conduct or devi ¢&°Can BS arrange. ig. 16 is a view which
shows a EPrth%gﬁa%aH¥&%fH§ a solid type semiconductor device

| comprises the steps of forming a protection film A on
the entire surface of Si; forming opening on a part of
the protection f£ilm A; removing only the upper part of
the Si; forming a protection £ilm B on the inner and
10 outer surfaces of the work formed by the Si and
protection f£ilm A; making the hollow portion in
airtightly closed condition by use of conductive
material and forming conductive film on the entire
surface thereof; and patterning the conductive film to
15 from conductor coil made by conductive material.
Further, according to the present invention, the
security system of a recording apparatus is provided
with a recording head cartridge detachably mounted
thereon, in which the recording head cartridge
- 20 comprises a recognized data holding portion for holding
as recognized data the personal information recognized
by recognizing portion for recognizing personal
information; a key code A holding portion for holding
key code A; an encode converting portion for encoding
25 the recognized data by the key code A; an encoded data
holding portion for holding the encoded data by the

encode data converting portion; an information input



the ink tank in which solid type sem conductor device 10 can be arrange
preferably. Fig. 17 is a perspective view which shows one exanple of the
ink jet recording apparatus on which the ink tank is nounted. Fig. 18 is a
conceptual view which illustrates the 15 method for using the solid type
sem conductor device in accordance with a fifth enbodi ment of the present
invention. Fig. 19 is a structural vi ew Wi ch schematically shows the ink
tank which uses the solid type 20 sem conductor device of the fifth
enbodiment. Fig. 20 is a graph whi ch shows the extinction wavel ength of

typical ink (yel ma enta an, and bl ack
cross-secti onaﬁ“Q/l%WHM?? {q’ﬁa A 1) A n&hscheﬁa(t:!l@%ﬁ\yffﬁm

accordance with acrl% xt h erg)(ﬁ%?n%%?gf th§%pr§r§§n£ fn{/ggéglggttﬁhg. +RE 1S a

bl ock di agram Structure of a so type

sem conduct or deV|ce |n accor dance t i enho t resent
i nvention, and 4%8; zr‘%pr SEEht S heﬂ\%oén}rlr%%?%%t ?égacgﬁd?{j?gﬁgtcﬁgség \FI)\A th

t he outside. 5 I e h tinen of
the solid typeé1 ea?nmconduc‘—il or d%aéé%%@v\#bné &;Hﬁiéﬁ BokNeoRperating

5 electromotive force supplied from the recording
apparatus side in non-contact into electric power for
actuating each of structural portions, and then, the
recording apparatus comprises an energy supplying
portion for supplying electromotive force to the energy

10 converting portion in non-contact; a key code K setting
portion for the owner of recording apparatus to set the
key code K; a key code A holding portion and a key code
B holding portion for holding key code A and key code B
created from the key code K, respectively:; an

15 information input and output portion for transmitting
the key code A to the solid type semiconductor device,
and for receiving the recognized data and the encoded
data from the solid type semiconductor device side; a
recognized data holding portion for holding the

20 recognized data; an encoded data holding portion for
holding the encoded data; a decode converting portion
for decoding the encoded data by the key code B; a
decoded data holding portion for holding decoded data
by the decode converting portion; a data comparing

25 portion for comparing the recognized data and the
decoded data for reference; and discrimination

prbcessing portion for admitting the use of recording



in Fig. 22. Fig. 24 is a block diagram which shows the inner structure of a
solid type sem conductor device in 10 accordance with a seventh embodi ment
of the present invention, and al so, represents the comunicative condition

thereof with the outside. Fig. 25 is a flowhart which illustrates the
operation of the solid type sem conductor_device shown 15 in Fig. 24. Fig.
26 is a view which illustrates one exanplé of the structure of pressure

adj ust ment nmeans provided for the solid type sem conductor of the present
invention. Figs. 27A, 27B, 27C, 27D, 27E, 27F and 27G are 20 vi ews which

illustrate the manufacturin rocess of pressur adj ust t means. Fi 28
is a plan vie%PQﬁ?%hu§h%ﬁsmgﬁgn§oFP8 P?Betgeﬁﬁ8gn& Pgﬁqggﬁﬁéélrepresgnted

in Figs. 27TAto 27G Fig vi ew, whi.ch s th I 25
circuit of eI%E??F@%TcgtVbEFuFE rEFﬁP@% ?SCBngggﬁgoggj&ggkéﬁfﬁﬁ%%ns

represented in Fi pis atimng chart which shows one exanple
- 23 of sign%?@pgﬁbP?eﬁofglPﬁé val ve el ectrodes and base el ectrode of

pressure adjUStnEnAlQE?“%héeEBQS%Qﬁﬁdokntﬁggprggent invention is

5 characterized in that at least one solid type
semiconductor device arranged therefor which comprises
energy converting means for converting energy from the
outside; and operating means operated by energy
converted by the energy converting means.

10 Further, the ink tank, which contains ink to be
supplied to a discharge head for discharging ink, and
holds negative pressure in the interior thereof,
comprises pressure adjustment means for adjusting
negative pressure in the interior in accordance with

15 negative pressure in the interior; and energy
converting means for converting energy provide from the
outside into energy of different kind from the energy
for operating the pressure adjustment means.

Also, the method of the present invention for

20 adjusting pressure, which uses a solid type
semiconductor device arranged for a container holding
negative pressure in the interior thereof, and which is
provided with pressure adjustment means for adjusting
negative pressure inside the container in accordance

25 with the internal pressure of the container, and energy
converting means for converting energy provided from

outside into different kind of energy from the energy



Fig. 31 is a viewwhich illustrates one exanple of 5 the structure of
pressure detection neans provided for the solid type sem conductor of the
present invention. Figs. 32A, 32B) 32C and 32D are views which illustrate
t he manuf acturing process of pressure detection neans shown in Fig. 31. 10
Figs. 33F, 33F, 33G and 33u are views which illustrate the manufacturing
process of pressure detection neans showh8in Fig. 31 after the process
shown in Figs. 32A to 32D. Fig. 34 is a view which shows the circuit that
15 nonitors the output frompolysilicon resistive |ayer represented in Fig.

31. Fig. 35 is a cross-sectional view which snows. schematically another
RIS Bty

exanpl e of thénj AKSEENKCt BPRRIEEKE (ThE BrESENT S vi'%s "BapplTcabl e. 20

Fig. 36 is a view which shows one exanpl.e of _internal. pre i nformation
to be writtenCORPERECSOILPE SR §5n#€g%&&§t8F9i§H%§a%¢¥¥%%w3%%phical f or m

Fig. 37 i [ whi ch sh h | f i
oo o RS R S GBI St ey

sem conductor device in the

graphi cal for Fig. 38 is a.per cti Vi i i shows
F%\emp%teﬁ uirrclakdetects.&x hle\régm ol W%%ﬁ?@é&%ﬂ

anot her exanp jet reéecord - 24  app us to which the

present i5nvemi'Lin%'1dies ARPIH GR!0 e Pl t 3 HeS Al LV £dy Shotse t he _
structurée of Security system of the recording apparatus represented in Fig.
38, and the trapsyi$son and reception of data

Further, the memory element of the present
invention comprises energy converting means for
converting external energy supplied from the outside in

10 non-contact into electric power, in which personal
information is held by actuating the electric power.

Here, in this specification, the term "metacenter"”
means the intersection point of the line of action of
weight at the time of being balanced, and the line of

15 buoyance at the time of inclination.

Also, in this specification, the term "solid type"
of the "solid type semiconductor device" is meant to
include all the various three-dimensional shapes, such
as a triangle, a sphere, a semi-sphere, a square

20 column, a rotatively elliptical body, a mono-axially
rotative body, among some others.

As the method for supplying external energy, it
should be good enough if only means for supplying
electromotive force to the device as the external

25 energy is arranged in the recovery position, returning
position, or arranged for the carriage, head, or the

like when this method is applied to an ink jet



5 at the time of registration. Fig. 40 is a view which shows the structure
of security systemof the recording apparatus represented in Fig. 38, and
the transm ssion and reception of data at the time of discrinmnating the
user. 10 Fig. 41 is a view which shows the operational flow for the
security system of recording apparatus represented in Fig. 38 at the tine
of registration. Fig. 42 is a vi ew whi ch1dhows t he operational flow for the
security system of recording apparatus 15 represented in Fig. 38 at the
time of discrimnating the user. Fig. 43 is a view which shows anot her

Vet on. | 20 EEGE GRS SPREASE. s LEEFOT® M whi'eh EROuR schemat i cal 1y a
fﬁeeiog'gtm‘ﬁ t ff‘l hi;%ﬁ@%ﬁ?ﬁﬁ?ﬁ%?%&h%&%t“ Yo used T or
schenmat i gal |y SHéWs iaS Hsﬁgiéf%gcrirﬁr?t%g?r%:gdgussi? foépt%éet@crgl:ggﬁ?!trlﬁ\g%mﬂ:}?? of
conditions of an ink tank without ink jet recording
5 apparatus. For example, therefore, this method can be

adopted for carrying out inspection or the like at a

factory or a shop (for quality guarantee).

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a view which shows one example of the
conventional ink remainder detection device.

Fig. 2 is a view which shows another example of
the conventional ink remainder detection device.

Fig. 3 is a block diagram which shows the inner

15 structure of a solid type semiconductor device in
accordance with a first embodiment of the present
invention, and also, represents the communicative
condition thereof with the outside.

Fig. 4 is a flowchart which illustrates the

20 operation of the device shown in Fig. 3.

Fig. 5 is a block diagram which shows the inner
structure of a solid type semiconductor device in
accordance with a second embodiment of the present
invention, and also, represents the communicative

25 condition thereof with the outside.

Fig. 6 is a flowchart which illustrates the

operation of the device shown in Fig. 5.



- 25 security system Fig. 47 is a plan view which schematically shows a
finger print sensor used for the recognition unit of security system 5
Fig. 48 is a view which schematically shows the structure of a head
cartridge which can disable recording as a result of the user
discrimnation in the security system Fig. 49 is a view which illustrates
the principle 10 of electric power gener@0ion for energy converting neans
constituting the solid type sem conductor device of the present invention.
Fi gs. 50A, 50B, 50C, 50D, 50E, 50F and 50G are views which illustrate one
exanpl e of process of a 15 nethod for manufacturing the solid type

seni conduct or devi Fégof 7t e pr Bd@sk iidEREToWhikhy Shos Sthe VeRteTal |y cut
sectional view which schematically shows the NNMOS circuit el enent used for
the solid typetsadtesededt e S@éﬁ%é&@re A SRR D 45 Gf i Yh. Figs. 52A
52B and 52C are views which illustrate the cell structure of ferroelectric
menory. Fi gs. 259RTAR o538 idhe ay it s Ghmenst roft o RAiTTYhs to enabl e

the solid type sem conduct or . .
invention, and also, represents the communicative

5 condition thereof with the outside.

Figs. 8A and 8B are views which illustrate the
positions of the device floating on ink in the ink
tank, together with the changes of ink consumption.

Fig. 9 is a flowchart which shows the process to

10 confirm the position of device structured as
represented in Fig. 5, and to determine whether or not
the replacement of tanks is needed.

Figs. 10A, 10B and 10C are conceptual views which
illustrate the method for using the solid type

15 semiconductor device in accordance with a fourth
embodiment of the present invention.

Fig. 11 is a view which shows the example of the
solid type semiconductor arranged in an ink tank and
the ink jet head which is connected therewith.

20 Fig. 12 is a view which shows the structural
example of transmitting the electromotive force and
information provided for a certain solid type
semiconductor device in an ink tank and the ink jet
head which is connected therewith to the other solid

25 type semiconductor device sequentially.

Fig. 13 is a view which shows one example of the

ink tank in which solid type semiconductor device can



25 devi ce manufactured by the nmethod shown in Figs. 50A to 50Gto hold the
stabilised state in liquid. Figs. 54A and 54B are views which illustrate

t he - 26 exanple of ink tank for which the solid type sem conductor
device of the present invention can be arranged preferably. Fig. 55 is a
view which illustrates the detection 5 of ink amobunts. Fig. 56 is view

whi ch schematically shows the ECR pl asma2CVb appar at us used for

manuf acturing the ferroelectrics of FeRAM for the solid type sem conductor
device. 10 Fig. 57 is a view which shows the flowhart of bidirectional
comuni cati ons between solid type sem conductor and recordi ng apparatus on
the transnittbagasicdegef predesabild -t ype senmi conductor enbodyi ng the present

invention. 15 Fig. 58 is a view which_shows the flom?Part of pgdirgctional

communi cati ons bet Ré8n 34| i§ ByPd¥edGRdTEOES ARG FEF T wppar at us on

the receiving side of the solid type sem conductor. e dyin he. present

i nvention. 20tBETAPKED2PESER PRIER &R H tﬁﬁ&éﬁﬁéﬁ%%&lﬁ{l@l‘%
Hereinafter, with reference to theaigponpanying drawi ngs, the description
will be made 680t B &kEEAIFeREETSTador dance with the present invention.

25 Then, the detail ed description wll .b of . 1:he efhpdihent s
particul &1y when FH@'dgéiég Fsvgf?hﬁggﬂﬁ#gﬁgﬁﬁ%E?%ierior of an ink tank.

Her e, theaﬁgv%%gmége of 2he NOh U q§§ﬁg;§%hpgyiﬂdﬂﬁ§§gﬂg but for other

obj ect s, me ef féct 1S obtail na First Enbodinent) Fig. 3 is a

bl ock di agr amuhi;ch $hos, ot R Jitielcdh Y Uttty fpri st  y pe
sem conduct or device 1 n accordance with a first enbodi nent of the present

invention, and al sg; 4 epreesiantss i AN stadv &/ e chndiiéonetdrep tof ofi t h

. the outside. The solid type sem conductor device 11 shown in Fig. 3
conprises the tH3 aRgy GANKONMERH iRgh nednisd | aywhi sdmicomarc sox hdevice

el ectronotive force 12 supplied fromthe outside Ato the device 11 in

non- contiact i fah eleeciydangeEowere fl@abf or mati on acquiring neans 15 actuated

by electric power obtained by energy converting neans 14;
Fig. 17 is a perspective view which shows one

example of the ink jet recording apparatus on which the

ink tank is mounted.

Fig. 18 is a conceptual view which illustrates the
15 method for using the solid type semiconductor device in
accordance with a fifth embodiment of the present

invention.

Fig. 19 is a structural view which schematically
shows the ink tank which uses the solid type
20 semiconductor device of the fifth embodiment.
Fig. 20 is a graph which shows the extinction
wavelength of typical ink (yellow, magenta, cyan, and

black).

Fig. 21 is a cross-sectional view which shows the
25 ink tank schematically in accordance with a sixth

embodiment of the present invention.

Fig. 22 is a block diagram which shows the inner



15 discrimnating neans 16; information accunul ating neans 17; and

i nformati on comruni cati ng neans 18. This device is arranged in an ink tank.
For the electronotive force which is supplied to operate the device,

el ectromagnetic i nduction, heat, light, radiant 20 rays. or the like is
preferably usable. Also, it is preferable to format |east energy
converting neans 14 and informati on acqukei ng neans 15 on the surf ace or
near the surface of the device. Al though description will be made in
detail, information accunul ati ng neans 25 17 should preferably be
structured using FeRAM (Ferroel ectric Random Access Menory) forned by
.ferroel ectriesructure28f bnkodrdt itoweasguiicionguedsis &7 3@e the one for
acquiring information inside the ink tank, which is the environnental

i nfornati on seccouAdnag whdhdéhiecsikth prdodimendt iy thearkrasetbnpares t he
tank internal 5 information obtained frominformation acquirjng nmeans 15

wi th i nf or mat i8He8taPred éﬁdiﬁﬂéPn&Fﬁ@ﬁe§@€Jﬁuﬁﬁﬁlﬁfqﬂﬁﬂé?QEIE d deternines

whet her or not the tank internal .informatiqn . thus obtained should be
transmtted tSOPﬁét&GPsFBE?ePﬁf8Pﬁ3t%8ﬁ &ggihﬂ%ﬂing 10 neans 17

accunul ates vari ou .congitLons ich, shaul d .be conpar {4 hjacquiring tank
internal5infornati§ﬁ9'a Swettl 3a °m5ﬁ%5%<%ﬂ1€§wﬁ% i ntwéééion obt ai ned

frominformation a%guir%%gtg%a%%la%:& %g@g?ﬂéghdﬁggggn§ 109 s 18

converts el ecfPE? r % nto 15 “ener comuni cat ed as tank I nterna
i nformation iqnagggﬁdggqe Wi th instructions fromdiscrimnating neans 16,
and di splays the tank internal information and conmunicate it to the

outside B. Here, thegd nbhar A&t i-om1@caididie areansi i siows 20 apphégable to
.the solid type sem conductor device is exenplified for description. Wth
solid type seritcor@uciohrlavised ieivypd nenripemies@n desbberical silicon,
which is arranged in an ink tank, information acquiring nmeans nmay be
structuned i naswohrdaneenmertht katsRfen(th) <SiRifndm orf Sie frresestfornmed as
ion sensitive filmto provide a sensor for detecting pHin ink or (2)
invention, and also, represents the communicative
condition thereof with the outside.
Fig. 25 is a flowchart which illustrates the
operation of the solid type semiconductor device shown
15 in Fig. 24.
Fig. 26 is a view which illustrates one example of
the structure of pressure adjustment means provided for
the solid type semiconductor of the present invention.
Figs. 27A, 27B, 27C, 27D, 27E, 27F and 27G are
20 views which illustrate the manufacturing process of
pressure adjustment means.
Fig. 28 is a plan view which shows the solid type
semiconductor device represented in Figs. 27A to 27G.
Fig. 29 is a view which shows the equivalent
25 circuit of electrical structure related to pressure

adjustment means represented in Fig. 26.

Fig. 30 is a timing chart which shows one example

=



provi de a pressure sensor of a diaphragmstructure to - 29 detect
pressure changes in the tank or (3) to provide a sensor for detecting the
current position for the detection of ink remainders by incorporating
phot odi ode capabl e of converting light into thermal energy for the 5
production of pyroelectric effect or (4) to provide a sensor for detecting
the presence or absence of ink dependi rg23n-the anmount of noisture in the
tank by use of conductivity of material used the sensor, anpong sone others.
10 Fig. 4 is a flowhart which illustrates the operation of device shown in
Fig. 3. As referred to in Fig. 3 and Fig. 4, when electronotive force 12 is
provi ded by t e cutmsiade ApmdviEad theldewaleel Elegiereget omer P#hg neans 14
converts the electronotive force 12 15 into the electric power 13, Then,
with the el ecterliectyowier ath Py eEeiiis (3H US TG dts 9 aESRF FF ARt Aans 15,

di scrimnating nmeans 16, information accumul ating nmeans 17, and information
communi cat i ng figRn£%:8 are actuated. 20 Information acquiring means 15 thus

actuated acquires information inside the . ink tank, which is the
envi ronnent al i nf ot ot tifat® SFFHURECR Héﬂﬁ?%%?egu%rﬁeagx?rﬁgle of

r emai nderss, t ht%el]('iﬁry{uo“fz%lir?ﬁk’soé :a _{S;S?&]yg edetpel-(ljtjimd rw%lgg gﬁ%o{ﬁggaug?r( step

S11 in Fig. 4) I'ng neans rea rominformation

e | o LIS S & et ey

i nternal informnation step Fig. 4). us, the

conditions thus read Qut pe cospares Widd 3318 4.80Ke 1848 wakchnformation
thus acquired to detern ne whether or not information should be

communi cat ed (st8p 1§ d Nerfd GrarladBiing herdesl scoE nbpasbapemade on the
.basis of the conditions predeterm ned for information accunul ati ng neans 17

are such as t agteieridmenddrad dredes shord gl bl repl aced, because the ink
remai nders becone | ess than the designated value (2 mlliliters, for

i nstance)o or the 1FRE of3imk,33he 336G eamdl 3P ezseireicws whachi ke has
changed greatly, for exanple. In step S13, if it is determ ned by

di scri mi nat i ngi essisraiee tte marpfa¢ uRNhaRio¢d?sSt A€ BGRFERESI nner

condition of ink tank to be comunicated to the
detection means shown in Fig. 31 after the process

shown in Figs. 32A to 32D.
Fig. 34 is a view which shows the circuit that

15 monitors the output from polysilicon resistive layer
represented in Fig. 31.

| Fig. 35 is a cross-sectional view which shows
schematically another example of the ink tank to which
the present invention is applicable.

20 Fig. 36 is a view which shows one example of
internal pressure information to be written on the
solid type semiconductor device in the graphical form.

Fig. 37 is a view which shows another example of
internal pressure information to be written on the

25 solid type semiconductor device in the graphical form.

Fig. 38 is a perspective view which schematically

shows another example of the ink jet recording



15 outside, the information of the current condition inside the ink tank is
accunul ated on information accunul ating nmeans 17 (step S14 in Fig. 4).

Here, using discrimnating nmeans 16 this accunul ated information may be
conpared with the next information 20 acquired by information acquiring
means 15. Also, in the step S13, if discrimnating neans 16 determ nes that
tank internal information should be commiédfi cated to the outside, the

el ectric power which is obtained by neans of energy conversion is converted
25 by informati on conmuni cating nmeans 18 into energy for communicating the
ink tank internal information to the outside. Here, it is 055|ble to use
magnetic fiel @apparatss tpj ght ChshlePTeSEAt, 1OIVEATH® ey EPRBEFICL6r t he

| i ke as energy for_effectuating this cqonmmuni catian. for nple if

it is found that |ﬁkgreﬁﬁlﬁaePsVBEHOWBlF@s§Wﬂ%%19?%ké§§ﬂﬁﬁ%ﬁﬁv %t ue) for

exanpl e, sounds are 5 nade to inf rn1the utside B nk et I
agngatus ?oFeFH§%§XC§Y5gFmtﬁ§ ﬁggdrFSPr Bﬁaagﬂfé J gg%égéln Fig.

4). A , th t t I t
Apparat us, bﬁe"??”“ B " ThecEpht oo aorydygie%seé‘ﬁéf Rnartdo hen
l'i ght, gape L, t9 SB%”?egis%%@@loﬁ particular. Further, it may be

possi bl e”to cﬁange comnI ca means such as using sound for

commun cat! on *egagdgng onk o %wl@@emcb&utshwmﬂé At d OFu£ONBENI cat i on
regarding pH of in or the Iike. 15 Wen the solid sem conductor device

structured hergiRi$yUsed bl 02N thik de@lboiaaGRf digithANas atiSrebénted
possible to install means for supplying the electronotive force to this

devi ce as extamnn@ligenesgy afd ankee@alismieSiildroanhere-epcover yfopekation is
20 perforned; on a returning position where the carriage returns in the
recordi ng opekat ittie; tamet o€ dadsordgd niattseld ;they usext he head itself or the

| i ke. Besides this arrangenent, it may be possible to know the inner

condi tida® of ink ta&nk.widtthdst ausiiey amiiohk sheavshecrerablappar 4Ly | f
only there is a device which is provided with neans for supplying such

el ect ronot i ve fiogr d&e FRENriftyr s&edeP €F iteari e FIJFHPEYF0 use

represented in Fig. 38 at the time of registration.

Fig. 42 is a view which shows the operational flow
for the security system of recording apparatus

15 represented in Fig. 38 at the time of discriminating
the user.

Fig. 43 is a view which shows another application
example of the solid type semiconductor of the present
invention.

20 Fig. 44 is a cross-sectional view which shows
schematically a voice input sensor used for the
recognition unit of security system.

Fig. 45 is a plan view which schematically shows
the voice input sensor used for the recognition unit of

25 security system.

Fig. 46 is a plan view which schematically shows a

finger print sensor used for the recognition unit of



- 32 the device effectively for inspecting an ink tank, anong sone others,
at a factory or at a shop, thus selling ink tank with a guarantee of
quality. In accordance with the present enbodinent, the 5 device is

provi ded with energy converting neans. Thus, there is no need for the
provision of any electric wires directly connected with the outside. As a
result, the device can be arranged for -u$é i-n any |l ocation in an object,
such as in ink as shown in Fig. 10 13 to Fig. 16 as described later. Wth
the device being arranged in ink, it becones possible to grasp the current
condition of ink exactly in real time. Also, with the energy converting
means whi ch i sepgravitdedvisdem-he device, there is no need for the 15
arrangenent of means for accunul ating the el ectronotive force mgich LS
required to operat &ithe deviscé @Rt iieV tHd o -%ﬂﬁﬁﬂ%éi&ﬁn% VR the
present enbodi nent), thus nmaking it possible to mniaturi vice so
that it can b&lgdsd PFidy Sle(%;&% arest GHe & gcptc,ogsnulcﬁl q’éﬁsfg %gr r ow
place or in ink as shown in Fig. 13 to Fig. 16. Here, for the present
enbodi ment , eF&&H%ﬁ%%i%ﬁ??%ﬂbe is supplied in non-contact node, but it may

be possi (tjg)l eto adoy}tig%hew’rtadseg n, R tq'ﬁlel ztgcstér%méﬂivcealf Céhdws SHREl i ed by

bei ng provisionally i'™n contact w't out si de, and subsequently, it

becores non- cqtagtwid M e 1HiBIdler 1 fhd i 1GSREGE  anbemhe FeRAM

formed by - erroelectrics is used as information accunul ati ng neans
17, it becorfege%%ﬂ of s readi g @nsk Wiid ik 6lad 85 @t 1 i gdot speednl itke a
general ly used DRAM (Dynam ¢ Random Access Menory), and al so, this neans
beconmes 5 nongwQlatide SRy, that can retain data even with the
power - supply being cut off. Like this, the FeRAM nakes hi gher access
possi bl e. Then, si eyt e FeRAMtsewonvdatilustraoes boe Rrincaate data
even if the powersupply is instable, hence naking the solid type 10 sem
conduct dro deviae efdertiveapgrasabtrerariam FHk ¢BKIY VWWEPRVERELIRERAM t hat
stores information to be accunul ated, it becones possible %o psrform

i nformation priscassi¢RPEXETNT asheet?lid FPHe? $BF AP BIUFFREL FENAF si gnal
comuni cations with the external equipnent at a 15 | ow voltage to drive
this means. | P& hike rRispeett %WY?P{H%ﬁapplication of semi conductor process,

the device can be forned Il i ch be,dri | gycvalkiage. As
descri bed above, t ‘f%RA%ﬁﬁakiéBhi %8' 565, ?09, Y68 8ha -
views which illustrate one example of process of a

15 method for manufacturing the solid type semiconductor

device of the present invention.

Fig. 51 is a vertically cut sectional view which
schematically shows the N-MOS circuit element used for
the solid type semiconductor device of the present

20 invention.

Figs. 52A, 52B and 52C are views which illustrate
the cell structure of ferroelectric memory.
Figs. 53A and 53B are views which illustrate
conditions to enable the solid type semiconductor
25 device manufactured by the method shown in Figs. 50A to
50G to hold the stabilized state in liquid.

Figs. 54A and 54B are views which illustrate the



speed access possible, while it is non-volatile so as 20 not to elimnate
data even with a power-supply being instable, and, further, mniaturization
possi bl e at | ow power dissipation. Wth these advantages, the FeRAM i s
fornmed as extrenely effective informati on accunul ati ng neans for the solid
type sem conductor device. It is 25 particularly effective for an ink tank
to use the solid type sem conductor devi 86 with these advantages in view

which will be described | ater. - 34 Aso, with information accumnul ati ng
nmeans 17, that is, FeRAMfornmed by ferroelectrics, it becones possible to
make t he capacitance of solid tﬁpe sem conductor devjce larger if utilizing
the ferroel ecEKRBPAEL 8Fi dRK5 LPFFERAMYEL Clafasi 58 }GVfﬁﬁ“% | ar ger

capaci tance of solid type sem conduct devi ce thus arranged,_jt, becones
possi bl e to nBRBICRBANGHPENEYE-LEN Of r eﬁ&f%ﬁnﬁuﬁWW?q%héb§%%¢c%%ductor
device small er as descri bed I%ger when the solid type sem conductor device
performs 10 sPYRAPIEGRITEAEPdKs with the external equipnent. As a result,
t he conmuni cati on qf sol.id.type i ct.qry,J i

frequency to enhan%égt'hgsf rléc'ego%i%g? g’%%mnilgétdlsgcﬁ% Sgéctgen?i&%#r%%ﬁi{?r%nt) 15
Fig. 5is a blgc i agr ich shows the inner structure of a solid type
senicondéctorO%eéf%é%?ﬁﬂg%%grdance with a second enbodi nent of the present
invention, and al s@; 4 epfeSeNtS b &ne QR HEM M 00ndi Si s t fiee eRERW t h
the outside. The solid type 20 sem conductor device 21 of the present
enbodi nent Sh?%sinﬁ VD =5 pReRRiusS @S Ny reauveNdt nigi eatise 24 f or
converting into electric power 23 the electronotive force 22 which is
suppl i ed i n neareeRhaett firamdthe eraMs ifter Alteovirldid heywievi ce 21;
information acquiring 25 neans 25 actuated by the electric power which is
obt ai ned by esemgyor@uwerdd migvigans 24; di scrimnating nmeans 26

i nformati on accunul ati ng neans 27, - 35 information conmuni cating neans
28; and W0ecepti on Mdahs P0.1sTHesd aveaisi Gt shrwand FHo%er#hk Pank. What

differs fromthe first enbodinment is that there is £royéded a function to
recei ve signam§d;qqgiional communications between solid type

semiconductor and recording apparatus on the
transmitting side of the solid type semiconductor
embodying the present invention.

15 Fig. 58 is a view which shows the flowchért of
bidirectional communications between solid type
semiconductor and recording apparatus on the receiving
side of the solid type semiconductor embodying the

present invention.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, with reference to the accompanying
drawings, the description will be made of the
embodiments in accordance with the present invention.
25 Then, the detailed description will be made of the

embodiments particularly when the device is arranged

for the interior of an ink tank. Here, the device is



5 el ectromagnetic induction, heat, light, radiation rays, or the like is
applicable as the electronotive force which is required to operate the
device. Also, it is preferable to format |east energy converting neans 24,
i nformation acquiring neans 25, and reception neans 29 10 on the surface of
near the surface. In this respect, it is also preferable to structure

i nformation accunul ati ng neans 27 by FeRAM fornmed by ferroelectrics as
descri bed above. Information acquiring nmeans 25 acquires the 15 infornmation
inside the ink tank, which is the environnental information surrounding the
device 21. Reception neans 29 receives input signals 20 fromthe outside A
or outside B.nPtseriw naefn§oreshs 2BkeﬁéBFesbP%f§PﬁaPF LOQFSS Wy neans
25 to acquire the 20 tank internal inforpation in accordance with the input
signal s from peéephpoRafipafffogt éﬁdoeﬁﬁﬁﬁﬁggethe tank internal information
thus acquired with the intornasion stored on information accunul ati ng neans
27 to determi hELRAEL FBPOBIMABE 't he acquired tank internal 25 information
satisfies the designatedq conditions. .l.nf j a ' dRans 27
accunul ates variou§*8on i%Foﬁsgh8cged&%ﬁgégggh%$¥h%$§ﬂgiZ%tp?%ternal - 36
informat Lon to _be acquired I : i idy ofmat i on
acquiredgfronFFﬁPS?HaFiS% gc%é%ﬁ?ngY%%a%§ﬁ§%§%§ﬁ¥g%ﬁ£??%ﬁlginnunicating
Teans 28 converLs. GLACLI 1,6 AOULE 10k ! BRinbBIeYA icon dhiedpifaglisger | mi nat i ng
means 26 into energy tor communicating to the tank internal information,
and then, di Sﬁh@%ﬁt&%,r asil 1106 dirgGriemenald aheproatinted dwr discrim nating
means 26 on the outside A outside B, or outside C and conmuni cates

therewi th accepdign@hiyn 1Belegs Wiith ankl owtharde whimte iddust rieges t he

. operation of device showmn in Fig. 5. In Fig. 5 and Fig. 6, the

el ect r onot i ve skarieendcitsrs dppliced 1fir cimowine igutfsiale 3A aamer s ¢hetdevi ce 21,
and then, energy converting neans 24 converts the electronotive force 22 15
to el ectioi c pewergd3conwelting aleessr ild PHASH (I LIV erted, information
acquiring neans 25, disqrininatina means 26, information acggnqgaéing means
27, informati eAecomoneitdye F@Tfeans SYPPAES &t i Gif Muahet %9 4r &°
actuated. 20 In this condition, the outside A or outside B‘Légnigits to the
devi ce 21 t he tHegRAVise W dft POUSER G (YW 1Y e iRT GF et T bn i nsi de

e s ok gt A 0 Ly P fed 1 S gualpyperely Lo
recei ved by reoepti o JIEANS: 3 (H1RySRhrdb o fho Beadfem ; di sori m nating
15 discriminating means 16; information accumulating means
17: and information communicating means 18. This
device is arranged in an ink tank. For the
electromotive force which is supplied to operate the
device, electromagnetic induction, heat, light, radiant
20 rays. or the like is preferably usable. Also, it is
preferable to form at least energy converting means 14
and information acquiring means 15 on the surface or
near the surface of the device. Although description
will be made in detail, information accumulating means
25 17 should preferably be structured using FeRAM

(Ferroelectric Random Access Memory) formed by

ferroelectrics.



enabl es information acquiring neans 25 to acquire the - 37 information
inside the ink tank, such as the anmpbunt of ink remainders, the kind of ink,
tenperature, and pH (step S22 in Fig. 6), and also, to read out the
conditions frominformation accunul ating neans 27 to 5 which the acquired
tank internal information is referenced (step S23 in Fig. 6), thus
determ ni ng whether or not the acquired RBformation satisfies the set
conditions {step S24 in Fig. 6). If it is found in the step S24 that the
acquired 10 information does not satisfy the set conditions, the nessage of
bei ng unsatisfied is conmunicated to the outside A outside B or outside C
If it is found thafnfhematdanr egarirdngaresissdty dfS d& RP%et°%onditi ons,
t he message i s communi cated accordingly (step S25 and 15 step S26),.. At this
juncture, it ﬁ&gubéipés§P§P§mﬁél@6nﬁﬂﬁﬂg§ténﬁt%?ﬁtﬁ?Qﬁﬂ§$%Eg?eb§rﬁ?ﬁg t he
acquired information together with the result of disgrimnation, This
communi cat i onepyizapreadadut NP TIRE o8 SR Jéﬁﬁﬁﬁh C ?Yh%en%ahs 28

whi ch converts the electric 20 power obtai ned e C jon into
energy for coHﬁﬁﬁF&&ﬁPﬁélpﬁem8€g§¥§g.qqqﬂ%?a%ﬁ%ﬁ%ﬁgégyéﬁgg%gﬁi%r 25

communi cation.the result of  w. t 0 j nif i i nSi e ink
tank to Pt is™p ?§P8&éopo°&§glh§8hgﬁfﬁlP%g%, %ﬁ%éﬁfgééﬁig%?% ﬁgeg? sound,

or the |ike pgifonmng ik -GAERIEAI OBy Ak d:ifa Sl MByuREL&bangeabl e
a

in accordance™w th di Scrimnation, and al so, in accordance ents of question

to be answered (fQr 17 and aeVediln®s WHItHRIr Ur Nt thee i tknkemai nders are
| ess than a designated anount (2 mlliliters, for instance) or whether or

not the pH of jink has changatitaon Rerdd kYtaind sshowldmay be possible to
provi de el ectronotive force for the device 21 together with input signal 30

from the out sitde, Anart t@ld SicdaHd dars exanpl mfdieaelect aoopniketiogce may
be used separately as signal for inquiring of the ink remainders if it is
10 el ectyomagreisdd nductdommue lant sasrssiignad dordihbensivglieh sheuph be
condition of ink if it is light. In accordance with the present enbodi nent,
there i s provictetaresl fitét iastEtie imet e s sty s+ r Snf PhB254P8i d8s
Therefore, in addition to the effects . . .
well as the tank internal information obtained from
information acquiring means 15. Information
communicating means 18 converts electric power into
15 energy to be communicated as tank internal information
in accordance with instructions from discriminating
means 16, and displays the tank internal information
and communicate it to the outside B.
Here, the information acquiring means which is
20 applicable to the solid type semiconductor device is
exemplified for description. With solid type
semiconductor device being incorporated on a spherical
silicon, which is arranged in an ink tank, information
acquiring means may be structured in such a manner that
25 (1) Si0, film or SiN film is formed as ion sensitive

film to provide a sensor for detecting pH in ink or (2)

provide a pressure sensor of a diaphragm structure to



15 obtainable fromthe first enbodi nent, it beconmes possible for the
present enbodi nent to answer various signalized questions fromthe outside,
hence maeking it possible to perform comruni cati ons between the device and
outside bidirectionally. 20 In this respect, the description has been nade
of the preferable device to be arranged in an ink tank, and therefore the
device is assuned to be provided with +n2®rmati on acquiring neans. However,
it is to be understood that the fundanmental structure of the 25~ present
enbodi ment is the solid type sem conductor device having no information
acquiring nmeans, but capable of outputting the infornation stored. ~ n
advance - 3®etepttheedsvieechangfs éﬂt§g8etﬁﬁkr8§pg%§eqﬁ)Hﬁﬁy%Qﬁﬂﬁ
signals fromthe outside. (Third Enbodinenté Fig. . 7.is bl qck di agram

whi ch shows tpenspRefos dekaettiPe HRCac¥dFratt ygé%éﬁnc%ﬁdijgﬁb% device in

accordance with a third enbodi nent of the _present invention ,
represents th@eEéﬁﬁﬂﬂPcaFi%BkcﬁﬁﬁP%Pgﬁth8§e6pcﬁfpﬁﬁﬁ%33ﬁﬂgﬁéﬁ§h%%é?goIid

Compr 1 S65. GnePBEbRVEFL PR REAARISHLPOE GBGerT R g B e e Hoer 33

conpri ses enef verting in tric power

the el ec rO"Dtivgu%géggeggcﬁgi§21%8t§ﬁ892%%%cE”o@PQMSOQkﬁﬁirJJfW%th

out si de A.  toRaf uoyance generating neans 35 for

generati ng bUQYAREE Py, u3g:0Leilg EhechileehBepaueaside ik obiai ned by

energy converiing nmeans nmeanS are arranged in an ink tank. In

accordance w jhoDRESERt o8RRI BRBLA tWREN rbhe telrectinoratd weariorse B2ei s
provi ded fronltﬁe outSide A toward the device 31, energy converting neans

34 20 convertgst bgn@h8eti 9EHt b¥embereee a32 uiseido thiee seiretn | campovers38e By
use of the electric power 33, buoyance generating neans 35 generates
buoyance so astherenabl e the device 31 to float on the ink liquid surface.
Thi s buoyance is not necessarily arranged to reside on the 25 ink liquid
surfacelobut enabl Bithe4desi ee fllowiskapds vhiiohed HelsdwatRs iHke | i qui d
surface by a specific )
operation of device shown in Fig. 3. As referred to in
Fig. 3 and Fig. 4, when electromotive force 12 1is
provided by the outside A toward the device 11, energy
converting means 14 converts the electromotive force 12

15 into the electric power 13. Then, with the electric
power thus converted, information acquiring means 15,
discriminating means 16, information accumulating means
17, and information communicating means 18 are
actuated.

20 Information acguiring means 15 thus actuated
acquires information inside the ink tank, which is the
environmental information that surrounds the device,
such as ink remainders, the kind of ink, temperature,
pH, and internal pressure (step S11 in Fig. 4). Then,

25 discriminating means 16 reads out from information

accumulating means 17 the conditions which are compared

with the tank internal information thus obtained (step



di stance under any circunstances so as to prevent - 40 discharge from
being effectuated in a state where ink is not available. For exanple) Fig.
BA and Fig. 8B illustrate the positions of device 31 residing in ink in the
ink tank 5 along with the changes of ink consunption. In the tank
structured with the ink chanber containing ink directly, and the absorbent
chanber containing a negative pressure-gé&perating nenber in it, which are
comuni cated by the comunicating portion 39 as shown 10 in Fig. 8A ink is
retained in the negative pressure generating nmenber 37 in an anount
equivalent to the ink mhlch has been consuned along with in beln | ed out
fromthe negabiv¢eiprB&guré) gen@Pé?vn@hﬁeﬁBEP1§7°Pﬁr5B§ﬁ HES ¥y port
36. Thus, the solid type 15 sem conductor 31.in.in 8 anes al ong
with the IomeF@GPB6§?tWéﬁhthFnﬁaPFq&FHe§HFia&8 ATBGELPE iR consunpt i on
while it still resides belowthe in iguid surfac e

di stance (Fi g2CcgB}Tregi §° @etgrQlPFoWBﬁgﬁFrt8rcon$|ﬁﬁ?? éagbs %%%hg d
device 31, and determ ne t t.it ol essaky-ol 0 1 gpl ace tanks
Wth referencB® GOTFEpLca TS nggﬁ S%QF%B F;ﬁ. ggFlg%eé Iﬁb%p is emtted
fromthe_outsi.de d ( eger g r f or
|nstance§ tomgracfﬁelaggﬁég @fgeTﬁgnkﬂghgggﬁé ?glgh%SC?gggféggﬁ%y t he

outsi de A, OuE%‘ggtgr&EH%d'E%rl%Bf%%ﬁQEQbﬂga@%ﬁ&hﬁ%&indwmédﬁ§tEﬁC£ﬁe or

out si de C, etecting the position of _ device 31. The ink jet
such as to determine that tanks should be replaced,
because the ink remainders become less than the
designated value (2 milliliters, for instance) or the
10 Ph of ink, the internal pressure, or the like has
changed greatly, for example.

In step S13, if it is determined by discriminating
means 16 that there is no need for the current inner
condition of ink tank to be communicated to the

15 outside, the information of the current condition
inside the ink tank is accumulated on information
accumulating means 17 (step S1l4 in Fig. 4). Here,
using discriminating means 16 this accumulated
information may be compared with the next information

20 acquired by information acquiring means 15.

Also, in the step S13, if discriminating means 16
determines that tank internal information should be
communicated to the outside, the electric power which
is obtained by means of energy conversion is converted

25 by information communicating means 18 into energy for

communicating the ink tank internal information to the

outside. Here, it is possible to use magnetic field,



- 41 recording apparatus is then allowed to determ ne whether or not it is
necessary to replace tanks or the |like by the detected position of device.
If it is found necessary to replace tanks, notification is nade 5
accordingly by use of sound or light. For this detection of device
positions, light emtting nmeans and photosensitive neans are arranged to
face each other to confirmthe position &t device when no light is allowed
to pass the device or to confirmit 10 when photosensitive neans senses the
reflection of light emtted fromliquid emtting neans. Further, as

described later, it may be possible to anrange t he Structure,so fﬁ@é t he
solid type sekigbhdughePedesPEer 8161 ESEFf-ChEESfes SPPGRr & tH1hg Heans, and

emts light 15 toward photosensitive neans . provided.o ide t nk. In
accor dance wi 2h ?H%rEYe§8ﬁte§ﬁBSHPﬁgﬁP9 Fil§e€8W@§n68§§§6ﬁE tgﬁﬁ%g’the
device irrespective of _the. enyironnent sur ndi.ng .deyvi.ce, se the
devi ce can befBBsFFPBHéS'aF§a§ at a°gé iFég%lgégtf%ﬂgﬁgﬁg%ﬁgéﬁgggﬁgng t he
el ectronotive_ force from the.outside i.ng r ertd even
when the buoyafitd gPaPhg FﬁégPééﬁﬁrgéﬁpor ?%g é&ﬁ gﬁﬁafkgﬁg%ggﬂﬁie to the
differenge i nngRavibysBlokhaihd 8hailer seRuhkonERNLAcaneid | ons where the
n

devi ce i 8 used; I'S respect, the present "enbodi nrent may be conbi ned

with the firsg gQQa%EQQHQOEWQQQEHﬁ&ES desahichedcab@dva: replad@ingFourth
Enbodi ment) F|8 . I0OA to 10C are conceptual views which illustrate the

met hod for usikpgxkhessebi d15ypa $ewi.canducharsojewihee dommaociorataiee with a
fourth 5 enbodi nent of the present invention. The present enbodinent is

structured byeaddiBgnb® hbeesehirdliype Sen cerdustarded ceppdirahestirst or

. second enbodi ment a function to comunicate information
but it may be the eyesight or auditory sense of a human

10 when light, shape, color, or sound is used in
particular. Further, it may be possible to change
communicating means such as using sound for
communication regarding ink remainders, but using light
for communication regarding pH of ink, or the like.

15 When the solid semiconductor device structured
herein is used for an ink jet recording apparatus, it
is possible to install means for supplying the
electromotive force to this device as external energy
on a recover position where recovery operation is

20 performed; on a returning position where the carriage
returns in the recording operation; on the carriage
itself: or on the head itself or the like. Besides
this arrangement, it may be possible to know the inner
condition of ink tank without using an ink jet

25 recording apparatus if only there is a device which is

provided with means for supplying such electromotive

force. Then, for example, it may be possible to use



to other devices, and a plurality of such devices are 10 arranged in an

obj ect. For the exanple shown in Fig. 10A, a plurality of solid type

sem conduct or devices of the first enbodi ment are arranged in the object.
When el ectronotive force Eis supplied fromthe outside A or 15 outside B
to each of the devices, each of themacquires the environnmental information
surroundi ng each of them respectively- ¥hen, the acquired information a of
the device 41 is conmunicated to the device 42, and the acquired
information a and b of the device 41 and 20 device 42 are conmunicated to

t he next device one after another. The | ast device 43 coqmuyni cates all the
acqui red i nfothat levice eRECEULYPHE Aosr 1HFPSIHENE. 2R 48K G the exanpl e

shown in Fig. 10B, a plurality of solid type sengﬁpndu tor gbxkges of the
25 second enbdBPRENECBLeCARPARgedti A AACSHIEc” id %l oot iVe force E

is supplied fromthe outside A or outside B.to egfh of, .t.the devices. Then,

when a - 435edpdppr LRK| £pRki ghLhi 2edUGEEN6 O iR A ittt ed from t he

outside A or outside B to the devi, . faor e I . Vi 51 or
devi ce 52, which c5Pr€§ﬁBﬁé§“F8 Wﬁggcgﬁfe f?%égggiﬁ?%ﬁﬁﬁgégiﬂﬁgiquires

information 5 _correspondi ng.t.o . the gquesti d ANSEIS ddansihe ansyer from
t he deviCe 51d8V188v$5ep§29983gug tgugz%F%ﬁ'?g)connunf%atéﬁu%o ot her

devices one aller angl er .30d sbbe (AR Wl % MBS A 1 Idiedlesi¢ ed devi ce

53 to the outside A "outside B or outside C. 10 Al so, for the exanple shown

in Fig. 10C a;plyr akirbyaf sohnddteRe v cauniyidtevi ces #f the second
enbodi nent are arranged in an object, and electronotive force Eis supplied

fromthe outsidguAtor +out siedacB cancaeh afrdarduedeidcasse Tremnyhen a

certann location in an object, such as in ink as shown in Fig.

10 13 to Fig. 16 as described later. With the device
being arranged in ink, it becomes possible to grasp the
current condition of ink exactly in real time.

Also, with the energy converting means which is

provided for the device, there is no need for the

15 arrangement of means for accumulating the electromotive
force which is required to operate the device (that is,
the power-supply source in the present embodiment),
thus making it possible to miniaturize the device so
that it can be used in any location of the object, such

20 as a narrow place or in ink as shown in Fig. 13 to Fig.
16. Here, for the present embodiment, electromotive
force is supplied in non-contact mode, but it may be
possible to adopt the mode in which electromotive force
is supplied by being provisionally in contact with the

25 outside, and subsequently, it becomes non-contact with
the outside.

In this respect, when the FeRAM formed by



15 signal is inputted fromthe outside A or outside B to the device 63, for
exanpl e, such signal is comunicated to the device 62 and device 61 one
after another, and displayed fromthe device 63 on the outside A outside B
or outside C. 20 Here, for the exanples shown in Figs. 10A to 10C, the
solid type sem conductor device of the third enbodi ment, which is provided
wi t h buoyance generating nmeans, may be-used -as one of plural solid type
sem conductor devices. 25 Also, Fig. 11 shows the structural exanple in

whi ch solid type sem conductor devices are arranged by appropriately

conbi ning those of the first, the second - 44 or the third enbodi nent in
an ink tank af¢raoedesrtdilss H@adlserdes%ﬁacltﬂwf?atjr?f‘ Frgcumutatingef er ence
mar k W desi gnates the directions of printing scans, and 5 el ectronotive
force. For thim¢a@gadl-e 1t MecsHigd IdpF s%ﬁnlé%%‘ajdé‘?o?n e‘ﬁt‘;@l’??) which is
formed by adding to the first emhodi nent the d vrce d i, ent
havi ng buoyantdagéné&tatilied n';é’zfr?sd & B HA Jr‘r‘é W‘ﬁ’ r f'rsgg%%uﬁcatr ng

function to the ot her devic i S arr din e ' nin ink
73 in the 10 NEICIhRCFSS et“hdery&th aa?rle Ofotr'ﬁ:f%eﬂ?é%gr ?égfnhgad 78 that
di scharg fromthe disghar, e el t phieg g{;ggugﬁrthhghler qui d
path 75 grsrd i ur < lﬁﬁtr%b “%g“&co})rmecte wtﬂ&%iellpr(lrlr supply port 74 of ink

tank 72, the I t (‘j?mj r Vi G 1§18l r ehgetlerAfr Whikel is
f ormed by addi néjﬁqr SX%%CJU on dgﬁ%?f%rﬂﬁg f%n%‘?r {(:)n% fo the 6saol idtype

sem conduct or ﬂ%}ﬂe&e Acarec pul enpadi mefen Thei peyetnsupphymMt ost hendevi ce
79 may be nmade Dby the contact between the el ectrode portion arranged on the

surface of thedemiice and ddes I €t Beindge paathoaven thether bawe rof

el ectric base board arranged to drive the recording head 78. Then, when

el ectronoti ve Jupley iis sippl dtelk f rloenddenakit sgdeheosedehl dvprehe devices 71
and 79, the device 71 in ink acquires ink remainder information, 25 for
exanpl e,1and tdmnidewides thor cleviee rethrdt hge headsabde Eormahi dakes to the
device 71 the ID information which is needed for determ ning.the

repl acement oftdmk Witds thearfk@RAMhEMt t HECHRF| (’:Ef?{mééﬁﬁar &9 e acquired
ink remai nder information with the IDinformation. If _t S zrir%reerrent

bet ween t hem qqc%%rﬁﬁﬁﬁ%atje"s W‘fcﬁn?%ep‘a%%géeﬁo BSFEQFP‘U&Plff)ﬁe St de

f the tank 5 | ac: t
o 1he K S S SOl DD PRk 0L UF T FRTTUDACE: kebuch il o

signal communications with the external equipment at a

15 low voltage to drive this means. In this respect, with
the application of semiconductor process, the device
can be formed smaller, which can be driven at low
voltage. As described above, the FeRAM makes high
speed access possible, while it is non-volatile so as

20 not to eliminate data even with a power-supply being
instable, and, further, miniaturization possible at low
power dissipation. With these advantages, the FeRAM is
formed as extremely effective information accumulating
means for the solid type semiconductor device. It is

25 particularly effective for an ink tank to use the solid
type semiconductor device with these advantages in

view, which will be described later.



repl acenent or outputs sound or light to appeal the eyesight or auditory

sense of human being accordingly. As described above, wth the arrangenent

of plural

10 devices in an object, it becomes possible to define
conplicated informational conditions. Al so, the exanples 'shown in Figs.

10A

to 10C and Fig. 11 are structured to suppé%EelectronDtive force to each of

solid type sem conductors, but the arrang

nt 15 is not necessarily

limted thereto. It nmay be possible to arrange structure so that the
el ectronotive force supplied to a certain device is transmtted to the

ot her devices one after another together with required |nforn%t|on For

exanpl e, as shown iM¥Pg. WHQh %%E°§@a§bPPdaFﬁb@uééﬁFBSnHﬁépﬁ devitdétg,
which is formed by addin he first eg%ﬁglnent t@e bugéance en ratlng
means of third-@nboeiMen Or@% cb¥ oh®t6°¢ €8t et nPEFREESoR Jh

d | I | ect t f L £ l'id
Lype 25 som CMMUREST H40i CEPBS. CORLEROFas Por hodVBY “”%&%%%ﬁd%gﬁhé“ieignh

enbodi nent the buoganjc_ar

he! 952908&7‘8%

N alifighi on to

comuni cate i nformnation energtl? gFﬁgg 86VICES as MEFﬁ%aS el ectronotive

for ce SuRS! Y1 gk [ DRkl OB 85528L£ 80950y ni Bk 2310 Lhapdcakatank o2 n the

sane way as sho

recordi ng

10

15

20

25

, respectively. On the other hand, for the
solid type semiconductor device thus arranged, it

becomes possible to make the communication frequency of
solid type semiconductor device smaller as described
later when the solid type semiconductor device performs
signal communications with the external equipment. As
a result, the communication of solid type semiconductor
is possible at lower frequency to enhance the freedom
of communication.

(Second Embodiment)

Fig. 5 is a block diagram which shows the inner
structure of a solid type semiconductor device in
accordance with a second embodiment of the present
invention, and also, represents the communicative
condition thereof with the outside. The solid type
semiconductor device 21 of the present embodiment shown
in Fig. 5 comprises energy converting means 24 for
converting into electric power 23 the electromotive
force 22 which is supplied in non-contact from the
outside A toward the device 21; information acgquiring
means 25 actuated by the electric power which is
obtained by energy converting means 24; discriminating

means 26; information accumulating means 27;



5 head 78 which is connected with the ink tank 72, there is arranged the
solid type sem conductor device 83 of second enbodi nent which is provided
with the ID function (identifying function). The electric power supply to
the device 83 may be nade by contacting the 10 el ectrode portion on the
surface of the device with the contactingﬁyortion on the electric base
board arranged to drive the recordi ng he 78. In Fig. 12, a reference mark
E designates electronotive force, and W the directions of printing scans.
15 Then, when el ectronotive force is supplied fromthe outside to the
device 81, the device 81 which resides in ink acquires ink remainder

i nformation, AGTSERHIR SHFWERGEY (S mtr RS orf 9P h PRe™PBEEI at ed

i nner conditi%@s, %39 i f conmmuni cation with 20 the.qéhgr Qevi stis f ound
necessary, thé&-i'nk Teral AT S St Mt YR Thus® &huited $8  confiifiicated to

t he device 82 d\t%%%ﬁtﬂﬁrffgmt hcheel efg_trgs%noér&bvoe i]c“%r}ctee'tﬁcﬁag{ng'%ﬁe}'geiQEVi ce 82.

The device 82 as recelve e supply o iIve force receives

the ik remai ndef, 2. 1f GyiRti,o SYTIILEAREd {00 4 he geypce BL and at

the sane tinme, acquires information regarding p i nk, for exanple, and

then, transm tg LY Fh k& #¢h, Hed!, tghdevigei 88i0R Lh$s,

recordi ng head side to operate the device 83. Thus, the device 83 on the

recordi ng head:sifge MULh 4 egpiMesBledd amd i dorsfot e syppki ed,
comruni cates ID information to the device 82 for 5 determning the ink

remai nders whiwthidieces sidaiiased & rapaceheitie dedodks ox1€et erm nsng the
current pH of ink. Then, the device 82 conpares the acquired ink remai nder
i nformati on amdegfdnarfle nat ifonrmidth tdwst Rreray nadnoert hng veamenizdat ed,
and if in agreenent, 10 comunicate with the device 83 to instruct the

out si de for rdpfagingg iamiescaRedaivingpihidd i mnd uettamtiehemdaniscé 283
transmts signals to the outside for replacing tanks or outputs sound,

i ght, &0 thedd Kda sHped dheedfesithtSBrif a6l t ofy SehseT6FPRGHaN bei ng
15 accordingly. In this way, conceivabh%g:there is a nmethod for supplying

el ect r onot i ve ftorce Fr¥mBF G devi TS Bihet™ vt Poget her with
required information. .In this re t, At 1 ossible for _the.recordi ng 20
head 76 o additc TRE X Sh ISR Trote Tha R 1797 re B FRRLPEEC LCS
recording, in [ ' ' led in liquid fl ow path by the application
of heat gener5¥géﬁ%vhﬁéﬁ%§f9%$2?he | i ke, such as el ectrothermal converting
device, thus di scharidignd i rRMEacthPindddie Ppefings-<£s gARTUNI cat ed

I o]

with each of the liquid flow path, respectively, or to adopt the structure
in whichs nk iis:fHseharged lyyi d ivHd0i it ez06t eGiHicn deyi ERe
environmental information surrounding the device 21.
Reception means 29 receives input signals 20 from the
outside A or outside B. Discriminating means 26
enables information acquiring means 25 to acquire the
20 tank internal information in accordance with the input
signals from reception means 29, and compares the tank
internal information thus acquired with the information
stored on information accumulating means 27 to
determine whether or not the acguired tank internal
25 information satisfies the designated conditions.

Information accumulating means 27 accumulates various

conditions to be compared with the tank internal



- 48 Fig. 13 to Fig. 15 are views which illustrate the structure of an ink
tank to which the solid type sem conductor device of the above enbodi nents
is applicable. The ink tank 501 shown in Fig. 13 has a 5 flexible ink bug
502 containing ink therein arranged in a housing 503, and the bug opening
502a is closed by nmeans of a rubber plug 504 fixed to the housing 503.

Then, when the hol |l ow needl e 505 whi ch-i86used for leading out ink is

pi erced through the rubber plug 504, 10 ink is supplied to an ink jet head
(not shown). The solid type sem conductor device 506 of the present

i nvention can be arranged in the ink bug 502 of such ink tank 501 as this.
Al 'so, an ink tafkrBatishotn Pe EFguirgd.sagudslisashde & hk jet head 515
that records by discharging ink to a recording sheet Sis installed on the
ink supply pointsraadf ipEeTRaGIPAgASENIESSt &FRMng a3t is possibl e
to arrange the solid type sem conductor device 516 of. tQﬁﬁprqaéggsigéention
in ink 513 i n2EABiZANEaARBEL 25A1 sdPERFMAAR OPa ™ $i0 n e g, i's
the sane tank as the one shown in Figs. 8A and 0. nd Fig. 12,

whi ch conpris@QnXGESEpF§F8F§lEI8§¥8rf%Wé%hc ai S%?“fg?gﬁb#%gfﬁing ink 522; a
second chamber,;25_contal ni 00,3 008kl & B RS GRNCT A (@aDeRg523 in a

state of5bein8188 i Cated W th the air outsi dé; and the conmuni cative

passage 524 19 cnahl ¢ Lo Likshar 5 dDoRhaATRET AR ihey Sesongh apamber to
e e | owest

be conmuni cat onth portion of the tank. When ink is consuned
fromthe ink supply Rant (32910 LRE n$AGUM rhAnkela syleliddkib22atinghe

first chanber 1s ég out to the 5 second chanber in place of the air
outside that eRtLefs 2thenf ithst chtankey A r vuddieiesarond chandede st dendl n t he
~tank 521 structured in this manner, the solid type sem conductors 525 and
526 are arrangeshmadhadteds e frewstt he hardrerdiarglt.he second chanber
respectively. It 10 is advisable to Il et them comrunicate with each other
regardi n@ i nk i n eachs.ofs tise as ddarathet tc hariber st 1INt ae@s | ARt ank 531
shown in Fig. 16 is such that a porous nenber 532 retainjng Lnk i.s housed,
and then, an ioperadtidread BE¥ice ishavl I6d BHer eon tH° J5EI 1571 ARt hus

retained for recording. In the tank 531 structured in this aaggg%,t#ge
solid type sediconductdrs S HUEIY ArfPHFT arrge® e3P The T he™ Pk t'ank

side and the ink jet head side, .respectively. It.i Vi to let them
communi cat e vvioc‘-ﬁsje‘é’& ot 1R TS0 trheegéf‘ﬂfln%e iin iR aCHof %ﬁ%kggpar at ed
structures. Now, Fig.. 17 is a vj L ch sc j +¥nSPOVsS ERecst hycture
of an ink jet FEEording e{nﬁpaanrsatjugvﬁo\g\}l}%%t%oﬁ% €%:#eren(‘)n the ink tank which

IS prOVild:?dT‘r’]“é&ﬂeéal 50f d dpa%déqu Seni gppductor devi ee: of pbherprasent 25

i nventi on. cartri 01 which nmounted on the 1 nk jet recording
appar atus 600 shvy-1idh Fi hf Lo | 8€gu aringunsanls sehar ge head to
0

di scharge ink for - 5
discriminating means 26, information accumulating means
27, information communicating means 28, and reception
means 29 are actuated.

20 In this condition, the outside A or outside B
transmits to the device 21 the signal 30 which is used
for inquiring the information inside the ink tank.

This input signal 30 is, for example, the signal
whereby to inquire whether or not ink still remains in

25 the ink tank, which is received by reception means 29

(step S21 in Fig. 6). Then, discriminating means 26

enables information acguiring means 25 to acquire the



recording prints, and an ink tank as shown in Fig. 13 to Fig. 16 in order

toretain liquid to be supplied to the liquid discharge head. Also, in the

recordi ng apparatus 600, there are arranged neans 622 for 5 supplying

el ectronotive force serving as external energy to the solid type

sem conductor device (devices) arranged in the ink tank, and neans (not

shown) for communicating information to d4Ad-from such device

bidirectionally. 10 As shown in Fig. 17, the head cartridge 601 is nounted

on the carriage 607 which engages with the spiral groove 606 of a |ead

screw 605 rotative through the driving power tranzgissi n qggrs 603fand 604
"I

whi ch are int éREGERBELIRNt APERESr E§6I AP Fak@d Y evEFSE F6t %%

dri Vi ng ot o 162 BEEAEF Swi EREt KeTBarR 468 607 HLOHT tite dUIBeT508 1 n the
directions indicate y.arrows and _h. The ink jet re i apparatus 600
is provided mf?ﬁeﬁegﬁg f-Br é@'chryFﬁg Fggé?d&ﬁbrﬁfllJﬁ?{ﬂgggshomn) for
Y9 2 b R0 1808t B Sh0RRT A JEGNU G RAHG LI e eoe! vES

liquid, such §8"Fak;“dscharged fromthe cartri . The pressure plate

610 for the priabhng,sheehyP-earthat 9 RlAl Shihdvadipans for carrying

25 recording nmediumis arranged to press the printing sheet P to the platen

609 over the LLawekihpgadikeehi @93 gh tHheg .Cayy | agfablatermibingln the
vicinity of on end of the | ead screw 605, photocouplers 611 and 612 are

arranged. The,phehesoup! abs &ht arduil?cansdrindteison heathiosei@esthéon

det ecti ng neans whi ch recogni zes the presence of the 5 | ever 607a of
carriage 607 ikett kendagiionsf qrreg IS4t hHen Fhigt.oddupl ers 611 and 612 in order
to switch the rotational directions of driving notor 602. In the. vicinity
of one end of the plfati¢n i80Fouads dppdihte iy arerfiyer ©18t i shearradgedeto
support the cap nenber 614 10 that covers the front end of discharge ports
of head 1€artr iafereetion deesi mets FatiiG hdds BI5 &k aPRed H®suck ink
residing inside the cap nmenber 614 due to idle discharges fromthe head
cartri dge 601Mgssage otk eimg mossitd STied vt i GRS 8%, TP hE Suct i on 15

recovery s cariied oyt for Lo head Gartsgoe SOL L pugl Lhg,apeRLeo o

the acquired information satisfies the set conditions,
the message is communicated accordingly (step S25 and

15 step S26). At this juncture, it may be possible to
communicate with the outside regarding the acquired
information together with the result of discrimination.
This communication is carried out by the information
communicating means 28 which converts the electric

20 power obtained by energy conversion into energy for
communicating the information inside the ink tank to
the outside. It is possible to use magnetic field,
light, shape, color, eclectic wave, sound, or the like
as energy for performing this communication, and the

25 communication mode may be changeable in accordance with
the result of discrimination, and also, in accordance

with the contents of gquestion to be answered (for



For the ink jet recordi ng apparatus 600, a main body supporting nenber 619
is provided. For this main body supporting nenber 619, a novabl e nenber 618
is 20 novably supported in the front and backward directions, that is, in
the direction at right angles to the traveling direction of the carriage
607. On the novabl e nenber 618, a cleaning blade 617 is installed. The node
of cleaning blade 617 is not necessarily385-imted thereto. Any known
nodes of cleaning blade rnay be usable. Further, the |l ever 620 is arranged
for initiating suction when suction recovery operation is - 52 carried
out by use of ink suction neans 615. Then, the |lever 620 noves along with
the nmovenent ekampdecamh&Xhew (OF W tcH ehd HarismRye» 97 éhigagt®S®and t he
novenent thereof is controlled by known transm ssion neans,.such 5 as
clutch swit chithgnoR @eisdong seWe™Fdm ¢ &5 44 Hgt bt 0%032’.15%?1“‘5%2
recordi ng apparatus nmai n body side, an ink jet recarding.cont ler is
arranged to tPENEREERSTyRA At Hife %acfpgléh%r%ﬁ‘? nég)h%rll%rren?g é\ﬁ%ch are

provi ded for éh% Bead cartridge 601, and al so, execute 10 the driving
controls of eactr®f the mechani sms described earlier. This controller is

not shown in Fig. iooThe J k) &l nenarding @pparesiise 600eLbrsmotiyet ured
ge 0

enabl es t'the head cartri’d reci procate over the entire width of a

printing sheel fo..oThe P g, sheohs R dge0ads ibuon: 4pe: pb 25681609 by use
of the aforesaid means for carrylng recordi ng medi um en driving signals

are supplied from m@ans fiQf: &AL 4 NBLEidd ng. sigeal sxémple shomws) to the
head 20 cartridge 601 at the tinme of this novenent, ink (recording |iquid)

i s di schar ged firepAdae d vl b i S Ghaf gee heosld usé patotehe asceidnag medi um
for recording in accordance with such signals. (Fifth Enbodi ment) 25 Fig.
18 is a bl ock shragmamiwhirch chomse thek imeexisdevst ufeldbfishe solid type

sem conductor device in accordance with a fifth enbodi mrent of the present

- 53 imventi eniecnbrtdmatoimuim et om t rp@ors whianehef 84t $PEELTTRE sol i d
type sem conductor device 91 shown in Fig. 18 conprises energy converting
nmeans 94 for cdhvére inth 4ardteloetef clpowet B8 theldPBEtronotive 5 force 92
which is external energy supplied in non contact frog1 he R%tskg%ré t oward
the device 91; and 1% GHCEMIRFHd HeAns 5P T oF ®Bhi £F ﬂélW?ght by use of the
el ectric power, which i bt.ai ned by. energy_convertin n devi ce

i s arranged im§iHF%ﬁfi&éﬁ?ﬂ?té&&fgi?%h{geﬁ$%?%ﬁa e REESSf?émfgg%ed by
phot odi ode or the like. ln this respec r t LEFl ction, heat,

l'i ght, radiaﬂ?ﬁ%%ﬁ#%,tﬁh%ﬁﬁf ?éé ?@ %%% *gggsggﬁgﬂglggf%gggtive force

whi ch iSH?Upm35¥B£ﬁEH¥§”f§5ht{ﬁé first embodiment, it becomes
possible for the present embodiment to answer various
signalized questions from the outside, hence making it
possible to perform communications between the device
and outside bidirectionally.

20 In this respect, the description has been made of
the preferable device to be arranged in an ink tank,
and therefore the device is assumed to be provided with
information acgqguiring means. However, it is to be
understood that the fundamental structure of the

25' present embodiment is the solid type semiconductor
device having no information acquiring means, but

capable of outputting the information stored in advance



15 device. Also, it is desirable to formenergy converting nmeans 94 and
light emtting neans 95 on the surface of device or near thereto. In the
present enbodi nent, when el ectronotive force 92 is given fromthe outside A
toward the device 20 91, energy converting neans 94 converts el ectronotive
force 92 into electric power 93. Then, using the electric power 93 Iight
emtting neans 95 enmits light 96. The int¥dhsity of light 96 thus emtted
fromlight emtting nmeans 95 is detected by the outside B. 25 Fig. 19 is a
structural view which schematically shows the ink tank that uses the solid
t ype sem conductor device 91 illustrated in accordance with - 54 the
fifth enbodi neft tiEha&lessiqel &g pdias el eokiRIcHBrr4RPREe 940 shBGN 1R g. 19
floats near the liquid surface of raw ink 52Z in the ink tank 521, and

el ectronot i ve Fgingels LTI Bt romagnetic 5 i nduction provided by
external resonance circuit (not shown) outside the ink tank 521. Then, the
phot odi ode whi (@izd FVRHEREHSAr the surface of solid type sem conduct or

device 91 is driven to emt light. The |ight tra sniﬁs th gugh in§ 522 to
be received by the " ext ethdt OOCE}BngJh%%‘?a@7WO¥C he"'PHR i['aﬁklgﬁlf Fig. 20
is a view which shows the extjnctio V, r ce.spectrum of
typi cal ank (ysre\ﬁuo?cl)vtu(]ﬁ ,Ofnn%eén%ld( V\}.{Bfa%ysg%ﬁ?%?déﬁgégl (g%gg?ﬁ) ;?L% As

under st andabl eaéé%ﬂée!g:g%r esentad 4 &N o dii Hen€0o £ t PBe 19rRE 2K tOf

extinction ratio color ink, yellow, magenta, cyan, and black, is

di spersed in the, wavel enaily bangh of r 390§ On 790t e cdheupeaktakeextinction
ratio of yellow is approximtely 390 nm nmagenta approxi mately 500 nm

bl ack appr oxi neded i B90 2 Feldf anth I¢ yee appt oxdant efye 6260 1am tTipes, the
light the wavel ength of which is included in a range of 300 to 700 nmis

emtted from tdens@dndudtyfpe e contiucédHrtidevpreseandethhedimendth dhapnt i s
received by the |ight sensor 97 (see Fig. 19) outside the ink tank after 25
bei ng tramsm tiredidr ougtenpkises <etesyi opnoerthedndsengbsér bed

wavel ength. In this manner, it is possible to_discrimnate the ink color

t hr ough whi ch ¢drverghrg hsto elebtrie pRWeTt é8 BRABn§lERETRMGTdYSi d col ors
of ink. Also, as clear fromFi g. 20, the extinction ra%i of ch ink of
yel | ow, magent®0re§an? WitChl he kSR bt edi §7 PSR Rkk F§C i%Fé’f"e €t the
wavel ength of 500 nm 5 The extjnction.ratio of h ink | Qr..at the

wavel engt h of %‘bﬁsh%‘]?i@:t%%ﬁtgh%p%?%%%a%gryb‘égggnﬁﬁagﬁ%gﬁ(ért&%%teI y
50% vyel |l ow appr oxi e 209 . cya i pat . ergaf W th
t he detection r(E;Gf‘z“llsnt ens%%%/ $§%%ﬁ%€lrlg%sﬁlu§£|gl\[}?téy o?gfgrgﬁs#ﬂét ggﬁq‘fg J'EéMlo
through jak against ‘Lﬁfcﬂﬁnignéb{a{i&édlbghénsgwegn%gu%h@en@%sd jype
sem conductor device wth respect to I1ght having wavel ength of 500 nm it
i's possible torgiserhahnat &réhereohgeaoini ak that tahkows the light to
transmt through fromink of those colors described 15 above. Here, in

ei ther case descri bedl abovedanteisipossrbsentoedbsdimanmat ehgiourtdie ki nds of
i nk by

electromotive force 32 is provided from the outside A
toward the device 31, energy converting means 34

20 converts the electromotive force 32 into the electric
power 33. By use of the electric power 33, buoyance
generating means 35 generates buoyance so as to enable
the device 31 to float on the ink liquid surface. This
buoyance is not necessarily arranged to reside on the

25 ink liquid surface, but enable the device to Dbe
positioned below the ink liquid surface by a specific

distance under any circumstances so as to prevent



i arranging one kind of solid type sem conductor device each in different

i nk tanks, respectively. 20 Also, for the ink jet recording apparatus which
is structured to install each of plural ink tanks on each desi gnated
position in accordance with the kind of ink contained in each of such ink
tanks, it is advisable to arrange neans for issuing warning to the user by
use of 25 the light sensor 97 that recei¢és-light transmtted through ink
in the ink tank when it is detected that the ink tank is not installed
adequat el y as desi gnat ed. - 56 As warning neans in this case, |ight

em tting neans such as |anp or soundi ng neans such as buzzer nmy_ be

useabl e. The dd6chagoiecés OBy PERBINEGLAIERSIERES ii8s Fed WRf S IE TRah’ t hat t he

ink tank is installed on_an_5 inadequate position so that he can install it
agai n on the &&sPgkaf¥@1pé8ilei-on exactly. O, it may be possible for an ink

jet recording apparatus of the kind tq arrange cqntr.aql ans_fo

control ling the reEBFdFﬁGmﬁééd Eéﬁen&%n@ngn%aﬁb %&u?iﬂdgﬁf??& {%ebe
supplied to such.recording .head fromthe .i.nk t.ank installed ther when it
i s detected b?oﬁﬁélPPéhP%sgﬁg&Fetﬁgtng&%N%%Jfﬁdﬁﬁlﬁfaﬁﬁﬁt%{% ?gg%ugh i nk
in the ipk tank that .the. ink K _is in | 1 ihad pesition
Wth thi con?ﬁgpg Vé%gvébﬁ fé%g SFaPFoﬁgﬁscghS%% ?ﬁéngyggg?p?%dggt% even

nen the user _shaild Jastall, the Lok a0 Abadequate,posi Lion So tha

t
an appropriate inage recordi ng becones possible once ink in the recording

head is refreghedctagd LRt t¥eehbs® iR ntORUSMBERT oraisidivg 40 the 20
installing position Of ink tank. As described above, in accordance with the

present invenhie@t ibBepe ediktrer @vendaet tanel gent@ivan iitg neanshfare
converting external energy into different kind of energy, and |ight
em tting meansgochmmam ieritteld by [thghicoynu25 cage naf pendrigyn t3fusasoswerhed by
energy converting nmeans. Therefore, it becomes possible to discrinmnate the
ki nds ofl0i nk by détgectBitng infre iisntrefsiingdofin thepnegghisi g dsvhre
transmtted light after light emtted fromthe solid type sem conduct or
device is all ogd¢meging member 37 in an amount equivalent to the ink
which has been consumed along with ink being led out
from the negative pressure generating member 37 through
the ink supply port 36. Thus, the solid type
15 semiconductor device 31 in ink 38 moves along with the
lowered position of ink liguid surface H due to ink
consumption while it still resides below the ink liguid
surface H by a specific distance (Fig. 8B).
Fig. 9 is a flowchart to confirm the position of
20 device 31, and determine whether or not it is necessary
to replace tanks. With reference to steps S31 to 534
in Fig. 7 and Fig. 9, light is emitted from the outside
A or outside B (an ink jet recording apparatus, for
instance) toward the device 31. Then, the light is
25 received by the outside A, outside B (the ink jet

recording apparatus, for instance), or outside C, thus

detecting the position of device 31. The ink jet



transmt ink. The solid type sem conductor device described in 5 accordance
with the fifth enbodinent, for which light emtting neans is provided, may
be usable as given belowin addition to the utilization thereof in the ink
tank for the discrimnation of the kind of ink therein. For exanple, wth
the provision of this device, it 10 is possible to neasure the changes of
continuous flow of fluid follow ng the Redholds fluidity. In other words,
the solid type sem conductor device provided with light emtting neans is
buried on the side face of a tube in which liquid flows so that the device
is 15 exposed in the tube, and then, on the opposite f ace thereof, a

phot osensi t i verefeani & t3NRR TR T el rayh el sal bevedr heddeyetRé 8ol i d type
sem conductor itself) is arranged. Here, for exangl it beﬁones ssi bl e

then to adj ustwheldes i diqY ok wHerP§EEHPahe BAdTaPT2GF et 9B R R&d 'St use
of autonobile engine or. to detect_the ¢|loggin ondition_qf .lLiquid pipe,
such as city v%&é% B pide Alectef %9§ﬁ%}gg ?gegﬁgﬁF%g iggp%g;gg;blslgsable
when data should be obtained by sinulating t b i > af rycture
or the like. I#PTWéZP%ﬁEﬁfa?¥w¥%x5%% %?esg??ggty§§@¥§§?8§§8§cﬁgr§&§§%h

provi ded with 'i$9tdf%§#if5' @ggngfogogngeﬁkgﬂgggg_mavelength are - 58
r

appropriately %ﬁ.aﬁge r-the designate ocations of a nenber required to
perform a_specific oper at] onyo 80 1 BRNo<t hevSLEUGYE1bAsIr INGRl 0 operate

for obtaining data by detecting the behavior of the devices. Here,
emitting means and photosensitive means are arranged to
face each other to confirm the position of device when
no light is allowed to pass the device or to confirm it
10 when photosensitive means senses the reflection of
light emitted from liquid emitting means. Further, .as
described later, it may be possible to arrange the
structure so that the solid type semiconductor device
31 itself becomes light emitting means, and emits light
15 toward photosensitive means provided outside the tank.
In accordance with the present embodiment, it
becomes possible to use the device irrespective of the
environment surrounding the device, because the device
can be positioned always at a desired location by
20 converting the electromotive force from the outside
using energy converting means even when the buoyance or
the like required for the device may change due to the
difference in gravity of liquid or other environmental
conditions where the device is used.
25 In this respect, the present embodiment may be

combined with the first and second embodiments

described above.



5 the result is obtainable by utilizing solid type sem conductor devices
each capabl e of executing assigned functions in non-contact wth the
outside. More specifically, it is possible to detect the behavi or of
driving elenents that operate for discharge 10 the ink which has been
distributed in the interior of an ink jet head. For exanple, the devices
each provided with light emtting means Kavi-ng wavel ength of 300 nm 400
nm 500 nn) and 600 nm respectively, are appropriately arranged for the
driving elenments, and 15 then, by detecting light fromthe discharge port
side, it beconmes possible to neasure the novenent of each el enment for
acqui ring the (FerEEoERNLAGHSG™ L i on of each driving el ement. (Sixth
Enbodi nent) 20 Fig. 21 is a cross-sectional view whic he i nk tank
schematical Iy, to ViHi%h tif & ilPG W EHERiR o‘fléc}"es\slih@)gf?ltrll accor dance

with a sixth enbodinent of the present inpventian i | le. Fig. 22 is
a structural Bidew® tdadg fhawie Oéioﬁ%r tHe 5 ﬁ]%e%%??u% re of the solid

type sem conduct or devi ge represented i j , he,gPpRuNi cati ve

condi tion thers(?ﬁ‘rl%ntq‘lmtctt?er éfﬁ":slicc?e.m 4@%@%@%%%\%&&25” Frg. 21, the ink

tank 101 conprjses. .an ink ai Ny anber 102, that contains ink, and the
e

i nk supply poretrln roug In the 1 nk containing chanber 102 is

suppli ed to an i nk fieoqrdidithd fiaashdfder The §e606dinganeadadadnis to
connected detachably to the 1nk tank 101 or connected fixedly to the ink

supply port 1Q3,c Resordlitighd Ssdmteoiudt secasdiag aedien Hyrdisolar gi ng
froma plurality of discharge ports (not shown) the ink which is supplied
10 fromthe i nkdaik ébod imace a dameet i ht o ecomglitngcstgnan§ormat ioe
recordi ng head 104, ink supplied fromthe ink tank 101 is retained in each
of the di scharige qpids dyvides batmhce beunwebhtzapf| Fach) PAEAGAENSGHF Sand
surface tension. In order to prevent ink | eakage from 15 the recordi ng head
104 at tice ti necnwdreyed evorai ngpischot in operation, the interior of ink
cont ai ni ng chanber 102 is kept in negative pressure. Al so, for .tthe ink tank
101, the solid typef@eniomikeiple deiPeR thefefnatPlr PePEPFEFY Sfply as
20 "device") 111 is fixed in the_ state ghete a Bgr%hgh E%QE i s exposed
out si de the i nfCYHhKEIRA, SR FRAANOEREr dparteFs exposSed™ A the interior of

i nk containing chamber 102. Al th t 1 X1 0g+ iti f the device 111
i's not necessg‘?’ﬁ?? Jrrf"?“r‘?%e%febﬁfrggggg t]jﬁ the EQJB%" fAlefl

east the~“portion which is exposed in
the ink contai ”%Q&E{}%?@fie 1g8ri;é Posit Lapedisa 25oROknkOoke siiesantaet
ern ank 1

with ink when T 1 1s in use or

15 outside B to each of the devices, each of them acquires
the environmental information surrounding each of them,
respectively. Then, the acquired information a of the
device 41 is communicated to the device 42, and the
acquired information a and b of the device 41 and

20 device 42 are communicated to the nekt device one after
another. The last device 43 communicates all the
acquired information to the outside A or outside B.

Also, for the example shown in Fig. 10B, a

plurality of solid type semiconductor devices of the

25 second embodiment are arranged in an object, and

electromotive force E is supplied from the outside A or

outside B to each of the devices. Then, when a



- 60 preferably, on the upper wall portion of ink tank 101 when it is in
use. The ink tank 101 is a container the interior of which is essentially
closed, and in order to prevent 5 ink | eakage fromthe discharge ports of
recordi ng head 104 when recording is not in operation, the interior of ink
cont ai ni ng chanber 102 is kept at a designated negative pressure. However,
since the ink tank 101 is a container thé3interior of which is essentially
10 closed, the internal pressure of ink tank 101 is reduced along with the
consunption of ink in the ink containing chanber 102. In other words, the
negati ve pressure becones higher. If the negative pressure in the jnk tank
101 becones t epehiighyailily isdonet g Hyers igins tharydd AUt & F9m §he
intended to discharge ink fromthe recording head 104, and the event is

encount ered i AUEEAEecAsOF NS 1idek Bedmndt pdladiiittharyed A (FHETRT S
Therefore, the device 111 of the present enbodi nent is provide Lth the
function to déhecfevieEe RiePpPEyd&fe °20 8gBi %%ﬁﬁ??ﬂﬁﬁd%n$F?%%%, to

communi cate the inner and outer side of ink ta i dance with the
result of sucRPBEERES G, St"’i‘F&’s W5 &dsi r?ézc{thle&nkseéigﬁdvfe?nag%g@{sure in ink

tank 101 to rise. Now, with reference taq Fi nctiopal 25
struct uré of Fﬁérﬁé\ﬂo@éh_ﬂgl %15 ebgu(?esstglﬂ %g‘dzlzdnn%bg:g ;!Lgp the device 111
Comer1 5 enesgy, gomary 19t s o, Sarvesd 99 taielsescLome

- 61 113 the orce which is supplied in non-contact from

the outside Ajaf Jak tank I dpvaid t e Hevd & ord i feesens endet eahing

means 115 actUated el ectric power 113 converted by energy contenting neans
5 114; discri piyRatddiGdreans makfs finoriRd | ok acedmd atdeags heansthé7; and
pressure adjustment neans 118. For the el ectronotive force which is
supplied to operatiad e dewniLielcd H orlactsiobagheti ¢ i nduction, heat, |ight,
radi ation rays) or the like is usable. Al so, at least, 10 energy converting
means 114 shoul d prefsr.atfior fiirereckamp teheslsaw® ate B¥I nebl?Ct hd surface of
the device 111. In this respect, it is one of preferable structures that

i nformation acdwmaldttnefmesmisid Ivnes s dyc PRt RECHRseti bB& earlier
15 Pressure detecting nmeans 115 detects the_pressure insjde tge i nk tank,
which is the &®aqshRMMeHineH orakt i RFFOUHRI AY TheCTeyi 289111, and

outputs it to discrimnating neans, 116. As pressure d clipg. pgeans 115,
the pressure ST HE FIUEE %Wﬁ%ﬁﬁ$ﬁgfﬁﬁgdgﬁ%%r§%%1%%P?ﬁggsﬁr %be of

the device 111, for_e | e, and det.ect ur epby, t hendiispl agewant, of
diaphragn1baséﬁ”ﬁﬁ‘?ﬁé?p(%ééﬂg% %ﬂéﬂﬁ%é&eﬁégggini%at?hg nmeans 116 conpares

the tank J nt ernal, pr essur ol i of MBH PN A UG el 661 rlobYoatssaure 25 |
det ecti ng neans wth the information stored on information accunul ating
nmeans 117) andydetesdi ness whet here0impis , t fecHes eghetl isf oommtihdicadfed ank
to the device 62 and device 61 one after another, and
displayed from the device 63 on the outside A, outside
B or outside C.
20 ) Here, for the examples shown in Figs. 10A to 10C,
the solid type semiconductor device of the third
embodiment, which is provided with buoyance generating
means, may be used as one of plural solid type
semiconductor devices.
25 Also, Fig. 11 shows the structural example in

which solid type semiconductor devices are arranged by

appropriately combining those of the first, the second



- 62 internal pressure to pressure adjustnment neans 118. Information
accunmul ati ng nmeans 117 accunul ates the condition of internal pressure which
is the upper limt of negative pressure set for discharging ink fromthe 5
recording head 104 installed on the ink tank 101, and al so, the tank
internal information itself detected by pressure detecting nmeans 115.
Pressure adjustnent neans 118 is driven g§ €l ectric power given by energy
converting means 114 and 10 adjusts the internal pressure of ink tank 101
in accordance with the instruction fromdiscrimnating nmeans 116. As

pressure adj ust t 118, I h . I
o 2 to ensbpE ERE FRLER: SPOBATTARE ShkaTol Mo TBEMcsup CHatr ST he 15
outside. In this_case, the.i £ i dj d
accor dance w ﬁaéheraFP?gfgk§%§LQ?§@2ﬁgﬁﬁgﬁ?é§3|Fgﬁkﬁﬁﬁﬁﬁ%gﬁgﬁéJ@tgfﬁéﬁ b;n

pressure detegtin ns,115 al,ue of; i esgif ez of ink tank
accunul at ed o%efﬁ Bgﬁg iBﬁéaggggﬁﬁggpﬁg%gop%égﬁg% 1%&k¥ﬁén, t he openi ng

time of valvecqgehanhsiyls egatkol ! ed-depadicnangn Suahdlidderencppeln this

manner, the internal pressure of ink tank 101 is made adequate. Fig. 23 is
a flowchart whkghcbhlhuskbat agviibe 25 opanati aB Glord@d af ramasented in

Fig. 22. Now, referring to Fig. 21 to Fig. 23, when electronotive force 112
is given fromchheraussi dRpdaamentk thankel@ke of third embodiment
having buoyant generating means, and also, having
information communicating function to the other device
79, is arranged in a desired position in ink 73 in the
10 ink tank 72. On the other hand, for the recording head
78 that discharges from the discharge port 77 the ink
supplied through the liquid path 75 and liquid chamber
76 connected with the ink supply port 74 of ink tank
72, the solid type semiconductor device 79 is arranged,
15 which is formed by adding ID function (identifying
function) to the solid type semiconductor device of
second embodiment. The power supply to the device 79
may be made by the contact between the electrode
portion arranged on the surface of the device and the
20 confacting portion on the surface of electric base
board arranged to drive the recording head 78.

Then, when electromotive force is supplied from
the outside to each of the devices 71 and 79, the
device 71 in ink acguires ink remainder information,

25 for example, and the device 79 on the recording head

side communicates to the device 71 the ID information

which is needed for determining the replacement of ink



- 63 toward the device 111, energy converting neans 114 converts the
electronotive force 112 into electric power 113. Wth the electric power
113 thus provided, pressure detecting neans 115, discrimnmnating neans 116,
5 informati on accunul ati ng neans 117, and pressure adjustnent nmeans 118 are
actuated. The actuated pressure detecting nmeans 115 detects the internal
pressure of ink tank 101 (step 5111 in Ff#§. - 23). Then, discrimnating means
116 reads out 10 accurul ated information frominformation accunul ati ng
means 117 (S112 in Fig. 23), arid conmpares the condition thus read out with
the detected information of tank internal pressure,.hence det i nj ng

whet her or noFaﬁﬁFustﬁﬁﬁP'iEhﬁegﬁgacFOF?tﬁngﬁFSFnEPeng Wﬁ%gaﬁgﬁﬁk 15

tank 101 (step S113.in Fig. 23). In this, respect, .t i tan 01 is set
at an initialgﬁP€§§GF€ 69%8§@a%ﬁ°8 HéHFCEESdE?n%B@@?ﬁgﬁqggbarg?%s at the
time of shipnent fromthe factory aft [ has .begn filil8d sStePrpll6 in
Fig. 23), ang% (ot ?ﬁfS?ﬁﬁFPSﬁ%iée%rﬁggehﬁgﬁ’R%ﬁl?% 50 the device 111 as
initial inforpati .st.epoSLL7.i ' 8L 88tk gkheRortHon {dndi cat ed as
an adequat e rgﬁﬁeg?ﬁé%%nggié$ éE%FEP%tF?g. 36, a reference mark S
designategs th Len ofinRhi RLi-RY s 1aRd SMEnaRGman iRRATIIJY, afgk cl 0si ng
of valves resggﬁgﬁggﬁ%bq25 Pn t he steng 1§, if the detected interna
pressure of ik tark 7301 hssWithi Bihe1sange tak ottt fuessis etadik i nk
tank 10l accunul ated on - 64 information accunul ating neans 117, and
then, discrimpahieenddansrl b6 teeter sones biatl ightadjcustprerl itsheeeded for
the internal pressure of ink tank |01, pressure adjustnent neans 118 is not
driven, and tl&sighnr emt audtieonyl siemser wgt hamaof bHeikna @fcopiingly -
~accunmul ated on information accunul ated means 117 (step S114 in Fig. 23).
Here, Fig. 36 showdst lesexainside adfovaccwitbafde BFFEm#aMSH AfheR1er2 L n
this manner, then, it beconmes possible to grasp the tenporq%ﬁipanges 10 of
negat i vé Opr es S@vd caiSoig Bie cbIRSiptitoR esPmetk BAF SRS i@ t 191, as well
as the tenporal changes of negative pressure during the serial scan of
recordi ng hea@®Om™BIaiFateco ARECEIR H1Oara f oMt e® Y% t he control circuit of
recording head to qptimze the performance 15 qf. recovely, ti and the
setting of drivi ng_Aclﬁr‘?di tti%(?n e&"fa“}pe;f r di é’mheléld?cl Ss'o,q(%l E(ﬁgﬂg?e%g 113, if
the detected negat Il;ﬁ}e] a%reesssclfrnl%tqrédﬂﬂ:ot N fp:hgrl di:d Vit NaD £becyatye of
rna

upper limt séet™to e’ inte pressure I'nk tank 20 101, which is

accunul ated on, i QAMalJ 10 AP il dih dRABS: <11 hu@inchdli serangeaenng neans
116 determi nes that the internal pressure of ink tank 101 shoul d be

adj ust ed,5 presislnd radjdesds Rt e ansilted ithedrdtven byt ey ebecpossipbeer 113
converted by energy converting 25 neans 115. Here, if pressure adjustnent
means 118 i s a o antemechkamsmutdiesd nthermalhepredssureorodtivnk fanke101 is
adj usted as descri bed above (step S115 in Fig. 23).
supplied to a certain device is transmitted to the
other devices one after another together with required
information. For example, as shown in Fig. 12, the
20 solid type semiconductor device 81, which is formed by
adding to the first embodiment the buoyance generating
means of third embodiment, function to communicate
information to other devices, as well as electromotive
force supplying function, and the solid type
25 semiconductor device 82, which is formed by adding to

the second embodiment the buoyance generating means of

third embodiment, function to communicate information



- 65 Wen the device 111 is used for an ink jet recordi ng apparatus, the
preferable position where neans for supply electronotive farce as the
external energy is the recording head, carriage, recovery 5 position of
recordi ng head, or carriage return position, anmong sone others, for the ink
jet recording apparatus of serial type, for exanple. Besides, if an
apparatus which is provided with means™ f4% supplying el ectronotive force is
used, it is possible to know the 10 internal condition of ink tank even

wi thout ink jet recording apparatus. Thus, the internal pressure of ink
tank may be adjusted w t hout nnunting t he ink %ank n_the ink jet recording
appar at us act bl PtheE LYERDr y2drvelindp, S+BFLERARPIES F5TAS descri bed
above, with the device 111 provided for the ink tanE %Qlﬁjftrgf%ﬁl S
possibl e to defRRIYHHE FPRSHHAR - pPEEsEFEBECT Nk t ARE 701 *Ahd HdjUst it to a
designated pressure if _only el ectronotiv ce .l is.given to the device
17.1. As a reE%T¥,$?h%niﬂ?%r?%?eoyggog%nghggﬁkgTo%%génl%é kept in a
preferably ne j itioR. suiLa o] l3SC gi i Md ecor di ng
head 104 irreg%%%¥§5%&% theﬁgnghﬁtBgﬁe?nﬁaggﬁa?ﬁgeﬁggiﬁQ%ﬁ%ﬁ?%ﬁi 101

hence making jL.80$sihEch 01 SUBBhYLRKAt Rithe thecondi rahead 104 &tabl y.

Al so, there is no 25 need for retaining ink in an ink absorbent by
absorbing it for kespieg the EpLeni eypef seRkcbaakciOk idevirgatd veofondition
as in the case of the conventional art. - 66 Therefore, the efficiency
of ink storaggeksn@nbape€dmet SWhith aecprdandedwitiitht heprigsent

enbodi nent, since the device 111 is provided wth energy converting neans
115, it i s nofhnagesnnecéssaiyytiogpfanicdeocany 5 Thier edte adimsict re@edT Wi ri ng
~wth the outside, and the device 111 can be used even in any |ocation that
makes el ectri sabphirtagtief feeabe BSr maiyr det medendst icom tAtthithet it si de
Further, with the device 11l having energy converting neans 115 provi de

t her ef ok0 t hepdefFs§rede nporEREDT BF gPSVF&Fﬁﬁcﬁhéfdéﬂ%xggﬁﬁF%MW+F ny*freans
for accunul ating electronotive forc power - supply soyrce for_this exanple)
f or operatingCPHEaHE%PEepﬁii?o?hBPeEBEeF%Eﬁ§r §VP%§?1 %ﬁé\?ﬁf%% ég
smal l er, and the_device 111 can .be de .usabl e.in l.ocatjons in an 15
object. In otﬁ8rdﬁbyas,h?h568859689g%faga§%be &8 Fggxtﬁgfbp i mal | ocation
nink tank 10Le Here, fobiBeqRLGRant LMAdiTebin SharlfRL | VEn Ofice 1

supplied to t hETGévice the rm of non-contact, but 1t may be

possible to adgpt o3,0edeohd whi gl iehecly amabiave 20 force is supplied by
being in contact wmth the outside provisionally, and after that, it is nade

non-congact with thgeaut Ghde. ol Sewerid throdioreyd )iFigipp¥ied frsemruct ura
bl ock di agram whi ch shows 25 the internal structure of the solid type
sem conduct or téevboesiideatoottande wiicteh 84 ,seventdevaizod hemtioh t he present

i nvention) and the communi cative condition _
resides in ink acquires ink remainder information, for

example, and compares this information with the
regulated inner conditions, and if communication with

20 the other devices is found necessary, the ink remainder
information thus acquired is communicated to the device
82 together with electromotive force to operate the
device 82. The device 82 which has received the supply
of electromotive force receives the ink remainder

25 information communicated from the device 81, and at the
same time, acquires information regarding pH of ink,

for example, and then, transmits electromotive force to



- 67 thereof with the outside. The solid type sem conductor device shown
in Fig. 24 (hereinafter referred to sinply as the "device") 121 is fixed to
an ink tank (not shown) in the same nanner as the device 111 shown in 5
Fig. 21, and conprises energy converting neans 124 for converting into

el ectric power 123 the electronotive force 122 which is supplied fromthe
outside A of ink tank in non-contact towA/d~the device 121; pressure
detecting neans 125, discrimnating neans 126, 10 information accurnul ati ng
means 127) pressure adjustnent means 128, and reception neans 129 actuated

by the electric power thus converted by ener onverting neans 124. The
present enbodthentediffePs PRoRPELHEESP fiﬁngng’éfh nﬁr’rae’l % 19 erlat%%zzat;h? he

function to receive 15 sigpals, that is, it_has reception . For
the el ectronoffVéCfofie 1% Ugo b es@ﬁﬁﬁf@dggoogcﬁggtgﬁﬁ%§%ﬁ£$§b 1

el ectromagneti ¢ i nduction, heat, light, radi dr I | ke d
usabl e. Also,ségereggfc nEPGTIERvE ef%éoﬁggﬁg%l52§§%Hq¥%%£g?#gﬁﬁﬁ%%hs 129

20 shoul d preferab%xcg%egoggfggggrhg%i%HrQ%gghggdg@gdgaggx;&gl or near the

surface theredf Pressure ng means tects the internal pressure
of ink tank, whiGhS;:hBe (RRYEHRNTRALAN deRkotMHoRcsddsaundiag the devi ce
121, and output it 55 to the discrimnating neans 126. Reception neans 129
receives inpute$ih@rRahnani30f tamkishe roetedtiNiny ahd suheerstipH yosour ce of
el ectronotive force 122 or for the - 68 outside B which. is different
fromthe outsida A ThesCr itHenakiigemansohdaresahihes quresistrd® det ect i ng
means 125 to detect the internal pressure of ink tank in accordance with

i nput si gnal s rer@indecephiformagdns ZntPHH damd cooredaces widh i ther bl
“information of ink tank thus detected with information stored on

i nfor mati on acodouirattiog mbass chfuntimes efot @nd fifng WRATREM&RE not t he
detected information of internal pressure of ink tank satisfies the

condi ti 8@ on wereniisR ties wditdc ey &k VEFS Bmthe- st i hedyE o shown)
installed on the ink _tank. Information acqunuI%pin%fyeans 127 ac Pnulates
such conditi off °&nd PR GiRorRRtSon RESAHTVINR diticd PO B es¥lr e" 3t ect i ng

nmeans 125. Pressure j ust ment. neans 128 i.s driven hy. the ectric power 15
which is provi®§dd S %ﬂ éﬁ@t“@?lc,t&n\fé‘rgﬂaégs r}zleoagcslqelfﬁ@%l&gdfc%t t he internal

pressure of ink t.ank i r | tNe ddIStrustd onyf rome di sg&i ghnating
means 126. Fofeﬁggggﬁle1%§%%cgﬁﬂgﬁﬂﬁgﬁ%;f%%ladd 6#ggsure adj ust nent neans

128, it is posgifla U3k ian: 2 onssylesalddads inukn sackgon with
the sixth enb%@#%%ht. Eig%?fS%%s a flomcharepmhich illustrates the

operatiqn of GRHERIHREWN | T rFithi L4a )V tdbnwiBraiice, tethdig. i24aand Fig.
25, energy converting neans 124 25 converts el ectronotive force 122 into
el ectric powemeldbaMtar tduppdlyectyg eriotidtuenfadrices 12 ds gremnafeentahe
outside A toward the device 121, thus actuating '
device to other devices together with required
information.
In this respect, it is possible for the recording
20 head 78 to adopt the discharge mode known in the field
of ink jet recording, in which ink is bubbled in liquid
flow path by the application of heat generated by
heater or the like, such as electrothermal converting
device, thus discharging ink from each of fine openings
25 communicated with each of the liquid flow path,

respectively, or to adopt the structure in which ink is

discharged by driving piezoelectric device.



- 69 pressure detecting neans 125, discrimnating nmeans 126, information
accunul ati ng neans 127, pressure adjustnent neans 128, and reception neans
129. In this sate, input signal 130 transmitted from5 the outside A or
outside B to the device 121 is received by reception neans 129 (step S121
in Fig. 25). This input signal 130 is to4inquire t he device 121 of the
internal pressure of ink tank. The input “Signal 130 may be provided for the
device 121 together with 10 el ectronotive force 122. Wen the input signa
130 is received, discrimnating nmeans 126 enabl es pressure detecting neans
125 to detect the %nterggltgrgﬁéurﬁﬁofrgn@i K St 8P 1S4 4P FbJtndS) . and
reads out accunul ated 157 ifor MEti on for information accunu at1 ng neans 127

(step S123 1Nkl 9k oehdf deichEil i WASIerRr Holid heydet ect ed

internal pressure sa?!}as]‘ol es the aforesaid condition (step in Fig. 25).
In this respegl . ;tRealRitbiralieRiess Wre the $lovellenfdtindnEanksby use of a

20 dedi cated I nspection apparatus at the tine of shipnment fromthe factory
after ink hasap 8n chivhled BkeRnR126nk 5019 .shdwn andide infwasaki on
thereof is witten as the portion (indicated as an adequate range (R) in
Fig. 37)son the-ROMief idevibeg 52t a®nituinialg iinfiortrediein 25rfshepdSia7 in
Fig. 25). In the step S124, if it is found that the detected internal
pressure does andlousaiigs 5y 3Gomeidt ithre, tpreesgiameing -50 2 B 19ldSeddpust ment
means 128 is driven to adjust the internal pressure of ink tank (step S125
in Fig. 25). @eatnise odt erubded, pilfag B detistt®dd rtleg fedupiegshPe-sati sfies
condition, the information of current internal pressure of ink tank is
accunul at ed offhiemf.omirgni direadodhPvatrianfiife i Mgt BI98 fATFi g. 25).
In this respect, Fig. 37 shows the exanple of accunul ated i nforna iotgin of

i nternal pres3@a@ing omity ink7 is; & RTINS R GEsPghEt & Ofthe
openi ng _and closing of valve, .and S,. the, suspensi on_ of inting...Ln this
manner , Ohen, 1P c&ﬁ‘é’?%?sittﬂ & 3 Y a- tsxﬁeea eﬁb%? a?g%‘ﬁg%gesTSF negati ve
pressure al ong the consunpti.on of | [ he, i t syyeklnas the

t enpor al chan%’é’sllgif c;Cr"r"é’g?at |e\5“élC%rnceasus?ut?}éC ur\%l%et e sfg?ikgllés an 01p recordi ng

head. Such i nf,QrJBLI,QR, icSd RRANSTA LRI Od NeLEONMIE Obugi 5681 beobutacor di ng
ze

head to optim the pertornmance of Tecovery operation and the setting of
driving condi tigh :of i egar dihghead. I n accordance with the present
ith

enbodi nent, w
Also, an ink tank 511 shown in Fig. 14 is such
15 that the ink jet head 515 that records by discharging
ink to a recording sheet S is installed on the ink
supply port 514 of the housing 512 containing ink 513.
It is possible to arrange the solid type semiconductor
device 516 of the present invention in ink 513 in the
20 tank 511.
Also, an ink tank 521 shown in Fig. 15 is the same
tank as the one shown in Figs. 8A and 8B, Fig. 11, and
Fig. 12, which comprises a completely closed first
chamber for containing ink 522; a second chamber
25 containing a negative pressure generating member 523 in

a state of being communicated with the air outside; and

the communicative passage 524 to enable the first



20 25 the provision of the function to receive signals fromthe outside, it
becones possible to respond to variously signalized questions fromthe
outside in addition to the effects obtainable by the sixth enbodi nent, and
communi cate informati on between the device and the outside bidirectionally.
Here, for the present enbodi nent, the description has been nmade of one

devi ce 121 being provided with - 71 -pfdssure detecting means 125 and
pressure adjustnment neans 128, but it nay be possible to provide pressure
detecting neans and pressure adjustnment neans each individually for

different devices. Then, the 5 structure_ may be _arranged so fhat the
i nternal presSHEELSE FNE A%k SeS Ot &g’taé‘@ad% SheusA urfjoc%é? rff ne

whet her or not adjustnent is requir faqr the inpternal, pres r eof ,

and that, if &&CusO¥ERT PO IR Oﬁeggjfsgi’?v‘fk t he"&oe[rhelrnkdelvsl céeg%%\ll%gg

pressure adjustnent 10 neans _pr.ovi ded t efor..is d dingly to

adj ust the i nt&Falth5 Isélpg)flyi r?l?rt%ar#}g l@onw,trt%eéé(]%og{:??%%%gﬁg%\ﬁ || be nade

of the exampl ¢ of, SRS 146 Sh UGl ofc RERSHLE Alidisd Bt Bapse toget her
C

with the manufa ring steps thereof. 15 Fig. 26 is a view which shows the
one strugturalg exanpl & Hiodd a$sWie Rdids i ta P anst Py i dede f entehe solid

type sem conductor of the present invention, and illustrates the case where
it is formed qfd he spheL@leSidddmor s ek daid tdieaer eshdd. baith 28e
sem conductor. Figs. 27A to 27G are views which illustrate the

manuf act uri ng gapcess of t iessd® iadjtistsreninmeanstishovml i@ Eyge 26. In
this respect, Fig. 26 and Figs. 27A to 27G are sectional views taken at the
center of the ssphieidmAlctsidd GUE a2 A 6 hovn arrdriged 253ckath thebase
.electrodes 201 is fornmed respectively at two |ocations of spherical silicon
200; which f adeimesc chenterr alld ashes raardli gltpmber 72resp@et spRéYi-caltt
silicon 200, SINfilm206 is forned. The SINfilm206 is forned to be

novabl e for t | dris @0l sl QIR Wi dh et CUUBPOTEREE i W E cBRETI 8YBPTF ashi on

having a gap with the surface of the spherical silicon 200, 5 respectively,
on the areas WRFFENRH G the 97k i eCte o%ee%a%ﬁega%é%mggléﬁ'ot her. Each

Tt e e s o o el AR S PR, 1A 48 RhEPLERE 200
gap locally V“éﬁ%%tgaﬁ%¥gﬁgcﬁgmber 532 retaining ink is housed, and
then, an ink jet head 533 is installed thereon to use
15 ink thus retained for recording. In the tank 531
structured in this manner, the solid type
semiconductors 534 and 535 are arranged each in the ink
tank side and the ink jet head side, respectively. It
is advisable to let them communicate with each other
20 regarding ink in each of the separated structures.

Now, Fig. 17 is a view which schematically shows
the structure of an ink jet recording apparatus having
mounted thereon the ink tank which is provided with the
solid type semiconductor device of the present

25 invention. The head cartridge 601 which mounted on the

ink jet recording apparatus 600 shown in Fig. 17

comprises a liquid discharge head to discharge ink for



10 silicon 200 in each area fromone base el ectrode 201 to the other

el ectrode 201, respectively. Each of these portions becones the passage 212
that makes it possible to distribute the air between one novabl e nenber 210
side and the other novable nenber 211 side. 15 Now, with reference to Figs.
27A to 27G the description will be nade of the nmethod for manufacturing
pressure adj ustment nmeans shown in Fig. 28. At first, on the entire surface
of spherical 20 silicon 201 shown in Fig. 27A, PSG (phospho silicate gl ass)
film202 shown in Fig. 27B is formed. Here, before PSG film 202 is forned,

50 at each of SERERG FBORHon e die STty (R oo 16 banter
Lhe. PO 111m 562 1o -allPoatat skt s aide Bl dieb PSRBT ERaCER o ed, "
vat terned by SB8 GETot e R R R MEE thr oddeS i th THE 50T SHS becorm ng
et hod Qu 111 AEEAT atet obue e hepan il P A © VB (it m
202, The 01 [LIDAYIS HETREAIL L5 ha388) 604 16195 20nand por ons

around t hem bel i ntact. Subsequently, as shown in Fig. 27E, valve

el ectrodes 20%ah&yf WG OB IING LY ROrddntinso fudibf iden 204 phéehchegone
novabl e portions t0 be described |ater. Further, on the entire

ci rcunf er ence fraspfer icaltnsd lirgor a2, SidNrfddrs 2060t ssiowmedfosi ng PECVD
met hod to cover the PSG film 202, the Cu film204 and val ve el ectrodes 205.
15 Further, asostramidatikigy.inXdEmathieorSitd faddn206n i sugatdevhed to be in
-the formof novable nenbers. Fig. 28 is a plan view which schematically
shows t he devitdeligtectthionadtlage. Wth the SiN fil m 206 patterning, radial
slits 206a are fornmed on the Cu film 204 portion 20 on SiN film 206 as
shown i A 0Fi g. 28. Pfershawie ioy Big-mPba Gid Iexs 1Gamtpbdger et etbved by

di ssol ution using adequate solvent. In this manner, as shown in Fig. 27G

an solid type ™S¥HtEsh@icttde F&ATEISs bt et SHIRFES 'St utPBred with

t he novabl e portions 210 an 11 on the two | tions,.each on the upper
and | ower por t3Por& (P& %\Pgﬁsﬁzgsaoola%a 0 ]ﬁen"%:tf’l()é(;% RS ‘\’/%3925888?% ed

wth agap to e SANA £ aocild LGN AR A geaxd %odNBa BosPafigchet veen

t he upper rmva%\ee nenber” 21 spherical siTicon 200, and a space between

the |ower mvaath{]ee RSN, Akl and s e iCaduisdd i G6an 20058 £008EELAY With

each ot her by e passage 212. 5 Wien this solid type sem conductor device

is instald ed ¥ an drik i Nkotwie gowablmaremer APk sagoseédioned outsi de
the ink tank, and the other novable nenber 211 is positioned inside the ink
tank for instaldatgmcatdd Nowdmiving efergnecedtioving. m@6erF6g2 29, and Fig.
30, the description will be made of the nethod for adjusting pressure in
the ink tank whigdthes priovi ddoe wiartriage sol1 drigpe teei gohdactdB daevi ce

havi ng pressure adjustnent neans forned therefor. ]
: the directions indicated by arrows a and b. The ink

jet recording apparatus 600 is provided with means for
20 carrying recording medium (not shown) for carrying a
printing sheet P serving as the recording medium that
receives liquid, such as ink, discharged from the
cartridge 601. The pressure plate 610 for the printing
sheet P carried on a platen 609 by means for ;arrying
25 recording medium is arranged to press the printing
sheet P to the platen 609 over the traveling directions

of the carriage 607.



15 Fig. 29 is a view which shows the equivalent circuit, the electrical
structure related to pressure adjustnent neans shown in Fig. 26. As clear
fromFig. 29, a capacitor Cis forned between the val ve el ectrode VE and
base el ectrode BE which face each other. Also, 20 Fig. 30 is a timng chart
whi ch shows one exanple of signal applied to the valve el ectrode and base
el ectrode of pressure adjustnent means si3wrt in Fig. 26. In this respect, a
reference mark C designates closing, and O opening. 25 At first, the base
el ectrode 201 and val ve el ectrode 205 are set at GN\D | evel. Then, high

| evel signal is applied to the base el ectrode 201, and high - | evel
signal is also applifedito Wi VdIX el V15 HHL 205 T ?%‘? %‘F%%Yrgégati c

attraction occurs between the valve el ectrode 205 and the base el ectrode

201, and the PROARESOURIETSUE P051% Pl 1P (T 1 HET Bhse efectrode 5 201. As
[t, th bl ti 210 211 i spl t aeti cal
i1 Foon 200 SPIC Ceo BT L i Gt e i Sl 8 BEE Thode (9E570 IR0, ©°
closing the bothhLnds, Phdldssafs dlaeddb AN MU dSredlitOUb 2! dReand
4 It o the

i nsi de of ink t®arfk are brought non- conmiini cati ve conditi on.

Thi's congition s .eqiphl ighed as die g il ufiee@ith | Abrhaat g LAk tank

i s being consuned. e Internal pressure of Tnk tank is detected by

pressure det eGhiNAG IR ANY 1 ShaW)6 8BS {eBided. tdhewegattne 15 pressure
rises along with the consunption of ink in the ink tank, and if the

det ect ed i nt erfyala @SOS ReeOIBss b Hherithen mospecédic negathee
pressure, |low level signal is applied to the valve el ectrode 205. Thus, the
movabl e porti engidliGkyarst Xile a¥red adf ovvesl hloa e t6 2D, fa osmpherspheri cal
silicon 200 to rel ease the passage 212. as a result, the air is induced
fromthe outsimdenter iaisi dies afridregechkta ankPRdw buigthe t haP paeBRgE 912 to | ower
the negative pressure in ink tank. Then, when the negative pressure in ink
tank beddnes tthebaresigyndtedErenuentigh feeerasggyneerts afalfadpplied to

t he val ve el ectrode 205 to di%PIace t he nnvablelgortiogf5210 and ledfor
closing t he pé§§a§§jgf2ﬁ01‘ lso, ink suction means is arrange

to suck ink residing inside the cap member 614 due to
idle discharges from the head cartridge 601 or the
like. With this ink suction means 615, the suction

15 recovery is carried out for the head cartridge 601
through the opening of cap member 614.

For the ink jet recording apparatus 600, a main
body supporting member 619 is provided. For this main
body supporting member 619, a movable member 618 is

20 movably supported in the front and backward directions,
that is, in the direction at right angles to the
traveling direction of the carriage 607. On the
movable member 618, a cleaning blade 617 is installed.
The mode of cleaning blade 617 is not necessarily

25 limited thereto. Any known modes of cleaning blade may
be usable. Further, the lever 620 is arranged for

initiating suction when suction recovery operation is



- 76 The determ nation of whether or not the negative pressure in ink tank
becones the designated val ue may be nmade while controlling the rel easing
time of the passage 212 in accordance with the difference between 5 the
result of detection executed by pressure detecting neans or by repeating
the rel ease of passage 212 f or a specific period several times or in
accordance with the result of detection 6 the internal pressure of ink
tank by use of pressure detecting neans in real tine. 10 For the exanple
shown in Fig. 26, the structure is arranged to provide the novabl e portions
210 and 211 for the outside and inside of ink tank, respectively, but if
the outside asdrrasddeudf bynkseank dak BEctdonofieans; tiwy b fdbd EHough to
set either one of them 15 only for the purpose. Next, the descrip%%on will
be made of on&ewRANPRE BPVEReadRBE Midhsthge OVEMSR th s fhce TR &4t ng
means. Fig. 31 is a view which shows the structure of pressure detecting
means provi dedithr "PREDsShed ceypdags S8 EOFG9ESor FHEiEE SIPYHEHE esent
invention in a case where it is farned,on th orti.on. .of e Vi
surrounded by tBREREA Pﬁn&?nFﬁoéﬂﬁ. 28 KREP %%%“F%Pﬁ%ﬂ‘?h%Fﬁ3g§a§§§3é t hat
constitutes pressur dj ust nent. _ne Els 32Pb 19S:in33E to
33H are Views afSCLm{/H;%E% SIS ACe Offnhﬁrr%g}ﬁu a@?}%gngf proctgisbg d;%ﬂf)lr%%gsure

detecti ng Ay SOYH N Bl - hiarld) ot gt Gl Omo @A L@, 30H (e

sane reference marks as shown | . 26 are applied to the sane

parts as thosg,appgarehd reddriddn 2 &orAlen1 die sy s trafbgit3l is
not provided wth thé novable portion on the side corresponding to the

interior of inkghank 3 ane GkE ke tinglelieslen vy eimiadh pwssure of ink
tank while the valve is closed, because pressure detecting neans is

arranged in theopass@gE o ZnPresslrcadatietdd e Ineansl shiovm, iexécgte3l is
the sem conductor distortion gauge that utilizes the piezolO resistive
ef fect ab pol ytsiel idedyifnd mordnm fsorafeccaahn tdfe e seegghaised pressure
detecting neans described earlier. The polysilicon resistive layer 22| is
fornmed on t he dewcirdde dfeasPhad calThsiy e g5 16 AUphIYHR Wi ng a
portion to float up locally through a hollow 15 portion 225. On both edge
portions of tf&%|ddating up area of polysilicon resistive |layer 221, wiring
222 formed by Cu or_ Wis formed, for.exanple. Then) ?e ysilicon
resistive layer 221TBnhd™i rd %raqlg%%&aerf%uys pGr(% ec l|9éon film 223
formed by SIN_ In this 20 Vaw,. pr ssq&gf?q&ﬁgég_ deghs {§$ structured.
Next, with refStFé‘]r?cteurteodzlﬁngas.leSq‘[Z)AF o an I g’}g_;
15 reciprocate over the entire width of a printing sheet
P. The printing sheet P is carried on the platen 609
by use of the aforesaid means for carrying recording
medium. When driving signals are supplied from means
for supplying driving signals (not shown) to the head
20 cartridge 601 at the time of this movement, ink
(recording liquid) is discharged from the liquid
discharge head unit to the recording medium for
recording in accordance with such signals.
(Fifth Embodiment)
25 Fig. 18 is a block diagram which shows the inner

structure of the solid type semiconductor device in

accordance with a fifth embodiment of the present



33E to 33H, the description will be made of the nethod for manufacturing
pressure detecting neans shown in Fig. 31. Here, in the follow ng
description, it is 25 assunmed that pressure detecting neans is formed in
the steps after the state shown in Fig. 27D. As shown. in Fig. 32A, PSG
film202 is forned on 78 _ the surface of spherical silicon 200. Now, as
shown in Fig. 32B, this PSGfilm202 is patterned into the shape of the
hol | ow portion 225 (see Fig. 31) by nmeans of photolithographic process.,
Then, as shown in Fig. 32C, 5 polysilicon resistive layer 221 is filnmed by

pl asma CVD net hod to cover the PSG film 202 th pat t er ne d spheri cal
silicon 200, 4RUephiPBrnBBYi hP6 FH@mHB§FaﬁéPQd%§ﬁ§§€ftﬁﬁﬁgbggghes

10 Tormad by REESERFe CUBPmBPRG GHPERE BOLyRrErish Metat vo Hydin 2o, °
oge port | ons. b1 F 8P aphPagTURERL ROCHE 5352 TR SR on ther
Po Torm SN 1 PPRVRY EhAcAREEv REtRaY BRReE Par BRI m S
on the bPoteot PERl PP 935" ARaAC ahomn T g B3a @ KT T 20 206 15

formed thereop,,The+Skabe $HeWBLBikeda 33GaGQr nesPRAs dd dhe state shown
in Fig. 27E. Thereafter, the SINfilm206 is patterned (Fig. 27F) to form

the novabl e pegghensm2i@iagdmdihsas sshown eiml thiigug 2AGhd ast lyse tdie PSG
films 202 and 224 are 25 renoved to form pressure detecting neans in the
passage 212 ashshewacitmriEi powa3Hwhilaw, itshebdesoridtivorengddy be nade of the
pressure 79 _ detection principle of pressure detecting neans with
reference to Ebgve3tingnueRing9434 WWhiecideivd.ce disr @nnandiedramf ofnt@&@ circuit
that nonitors the output fromthe polysilicon resistive |ayer shown in Fig.
31, 5 | AOFi g. 1Bk, tginken Lhehtesmdtddae welans & pdl yEIIMRDPY esi stive | ayer
221 as r, current of i = VDD/{Ro + Rxr (R+7r) } flows on the ameter
230. Al so, poPPeitridgfensas ttheé prdferty that the resistance val ue thereof

i ncreases 10 substantially in proportion to the displacement thereof.
Theref ore, when thénp5pﬁ§iFF@@ECFeg%ﬁﬁ%k§Q@%ﬂﬁeEﬁﬁ.%ﬂé&ﬁ%ﬁ%%’a??ﬁgfhe

pressure changes of Passaqs 2l2a Lhe Jesial ange val uesdypl ol ysk! i con

resistive |ayéer changes. sult, the current 15 | at can be
measur ed by u%?eg:ft RS 2333l %i@?ﬂ'lgse%u?ﬂli%&‘e&'o Wop&sat & henamount  of
of poly

di spl acenent silicon resistive |ayer is known by the changes of
current 1is, thug ARk NYalkoROSH hlse deiidelRd dhequmssmsegel passage 212,
that is, the internal pressure 20 of ink tank. To describe further in
detail, givencoheerengighmefanpoloysiand dn.grgsiestitteil@ayera®@19asoh, thhe
sectional area thereof as S, the total resistance value R can be expressed
as foll ows: 25uRfacel of Sevice or near thereto.

In the present embodiment, when electromotive

force 92 is given from the outside A toward the device

20 91, energy converting means 94 converts electromotive
force 92 into electric power 93. Then, using the
electric power 93 light emitting means 95 emits light
96. The intensity of light 96 thus emitted from light
emitting means 95 is detected by the outside B.

25 Fig. 19 is a structural view which schematically
shows the ink tank that uses the solid type

semiconductor device 91 illustrated in accordance with



where the p is resistivity. Here, if the polysilicon resistive |ayer 221
changes al ong pressure changes, the - 80 length becones |longer as L +
OL, and resistance value increases. On the other hand, the sectional area
becones smaller as S - DS. Also, the p changes to p'. The relationship
bet ween the increased portion OR of 5 the resistance val ue and the
i ncreased portion OL of the | ength can-be4expressed as follows: R+OR=
p~~L+~L) = PL+OL pi S-~S S S-~S Further, it beconmes as follows: OR__ pox S
X~L-k X~L Rp SO0 SL gL where the kg is the coefficient of change of
resi stance val ue agai nst distortion. 10 Then, using brLdggﬁfinguit or the
li ke, the chaft§e BofthoRmoRAgMepssi sTRfcEOvaPuEYPE FEMESTEF YD Dbt ain the
pressure changes. Polysilicon has the_praper that the di.sfortion
resi stance t hef¥dfech naegwﬁylPeﬁﬁéraﬁﬁr3296%%eP896f$P31 ﬁ#é%i desirabl e
to provide a tenperature_sensg [, pre r e [ me havi ng
pol ysi | i con r§§g§?F9e°Fa§8V 29% %gzogge?%%og#%h&?%%!E%é'tgﬂg%rature of
pol ysilicon resistive |ayer .t r - 1 aﬁyﬁ ge VDD whi ch
is supplied tgifﬁ%rﬁgpﬁéi ig%%%fok?egﬁggfggpﬁgigfﬁ%g%‘thré%g%a?he
temperatyre SeRRBC:ibh BEEOTRSEPSSElerhaICcotReisale fairddi: fesist ance

y a

changes of polysilicon resistive yer 221 due to the changes of

envi ronnent al eIRET 3L#ke aedRfedgh&Ct ahfite 521, 8ndnt amwlpessLsee of ink
tank nore accurately. The solid type sem conductor device provided with the

af oresai d pregsyice 3dj UshERRle RRAS ithedlssarfaepl icraicl id @ype nk tank as
shown in Fig. 35. The ink tank shown in Fig. 35 conprises the outer wall

106 that constsiehitces dulae oiodeivigeo 1t disk dranvent He fdmeixi blieghhk cBaeai ni ng

- bug 105 which is housed inside the outer wall 106. Ink is contained in the
i nk cont ai ni ng ilghg 1@%5n sk tishithrwangh dinkt 5@ fes P4 sFeae ismaneedtrer
containing ink so as to prevent chem cal reaction from being progressed by
the mat 80 al whitehrniad @asitiopedisozolMe®hyrhe tirdyiteidt 3%Yys from outsi de or
ultraviolet rays as catalyst. In an ink tank of the Kkind, %gg solid type

seni conduct or devi &%f 20hd-S1% priedeatich §hqwh WA §ET B TShGRd for the
outer wall. Then, wth the solid type sem conductar_device, 1,11

arranged, it B”@é’@r?@éigﬁ&gia&sé’rtb@ rﬁpeﬁcr?l?wg) iOnI{ erita Cépffzelsé%r g%g%g‘f’ant ly
between the outer wall 106 and the | cont ai nj u 5 against the
changes of neé?te)i ’v@‘%nz)traes(gﬂr'e F gmt)n’g%rﬂdemclg%slgn%{lgn of ink fromthe

I nk supply portfn'de%% f aadiie AN 1, Nase hean Jmder of 1 § he2pr esgat
i nvention by exenp ﬁ?&lng the case where the internal pressure is adjusted
for thelbnk t%&%kMHﬁﬂbﬂﬁinction ratio of each color ink, yellow,
magenta, cyan, and black, is dispersed in the
wavelength band of 300 to 700 nm. The peak of
extinction ratio of yellow ia approximately 390 nm,
magenta approximately 500 nm, black approximately 590
20 nm, and cyan approximately 620 nm. Thus, the light the
wavelength of which is included in a range of 300 to
700 nm is emitted from the solid type semiconductor
device, and then, such light is received by the light
sensor 97 (see Fig. 19) outside the ink tank after
25 being transmitted through ink for detection of the most

absorbed wavelength. In this manner, it is possible to

discriminate the ink color through which the light has



25 used for an ink jet recording apparatus. The present invention is not
necessarily limted thereto. The invention is applicable to any case where
t he internal - 82 pressure of a closed container should be adjusted. It
is nost.preferable, however, to apply the invention to the case where, as
described in each of the aforesaid enbodi nents, the internal pressure of an
ink tank is 5 optimally maintained for-d@Pink jet printer using ink
contained in an detachably nountable ink tank, which is supplied to the ink
jet recording head thereof in order to print on a recording sheet by ink
dropl ets discharged fromsuch recording head. 10 Al so, the pressure

adj ust ment mebPED $akt e rerere r FbedabyreseiP| FPYPR§ PRelbXse where this
neans is driven in accordance with the_ internal pressure of an _ink tank
which is detected MsSpreasuFtedet BEPT nG-Feahl: Fgﬁe@ég}nﬁﬁéﬁntﬁg' id type

senm conductor device i.s 15 used for the [nk tank, th unt of. ink
consunpt i on i A t FRER nkMf otk ¥ahl BE- e’g?‘i;?félf@d ¥ ibBst a@)%agggfﬂbfotlhogrgdri vi ng

requency of 1 beel SE0LALRG Nepfr a0y L LM DML cerlogbenel ned 0 on

ink tank is ¢ fon (uanus condition), there are

20 correlatiops bet %EQ%EQg ggpyg;?ggﬁ%§gt%gﬂsgpgggogtaqgethe i nt er nal

pressure of in St Eh erefore, i e relationship between the

driving frequengys ohatfCOEdsRE hARads aNflabbRthNLBpRBk1AERSIY 0f, TNk tank

i s obtained in advante by nmeans of neasurenent or the 25 Iike, it nmay be

possible to mpiAtRi Aphhexinbeeng 5@%¢sEemon abpeoknakattank abequately by
driving pressure adjustnent neans on the bases of the driving frequency -

83 of the regpadi agphersmevenywsthourneherpreyi siiah ahepdessurteiatet ecting
means. As descri bed above, in accordance with the present invention) energy
fromoutside bs cnogrsied rate eneagymisefvditfyhepéntt reinsdi tiiegh, 1 idiet
function to adjust

10 through ink against the intensity of light emitted from
the solid type semiconductor device with respect to
light having wavelength of 500 nm, it is possible to
discriminate the color of ink that allows the light to
transmit through from ink of those colors described

15 above.

Here, in either case described above, it is
possible to discriminate plural kinds of ink by
arranging one kind of solid type semiconductor device
each in different ink tanks, respectively.

20 Also, for the ink jet recording apparatus which is
structured to install each of plural ink tanks on each
designated position in accordance with the kind of ink
contained in each of such ink tanks, it is advisable to
arrange means for issuing warning to the user by use of

25 the light sensor 97 that receives light transmitted

through ink in the ink tank when it is detected that

the ink tank is not installed adequately as designated.



negative pressure in a container by neans of energy thus converted is

i ncorporated in the solid type sem conductor device. In this way, it
beconmes possible to adjust and control the negative pressure in the 10
container in the node of non-contact with the outside. Particularly, wth
the application of the solid type sem conductor device of the present

i nvention, the negative pressure in ink $@nk can be naintai ned adequately
so that ink discharges fromthe discharge 15 head are made executable in
good condition, and at the sane tine, the ink storage efficiency is
enhanced. (Eighth Enbodinent) Fig. 38 is a perspective view which

schenati cal | yAsheasnangi nkapet ipetbidi Agsappaltabls eBAESREINGARE 20 present
invention. The head cartridge 601 which is nmounted on the ink jet recording
appar at us GOOSgﬁbmﬂSihaFPgPr38°é8ﬁﬁPBs@§a§SIF&GPdaﬁigBﬁépﬁémﬁégg"?or

di scharging ink droplets for recording prints, and an ink tank thq& retains
25 |iquid to BES&BPHIi edPBoUFRE PPG&FngpgcﬁgFggaﬁgéﬁg {5, 167 1%He wal |
portion on the upper face of head cartridge, 6Ul, .a _sal.i.d type sem conduct or
devi ce 635 isPY gggﬁ MEERFe G2 th? 48 dgEBFiﬁgdlpgigff‘€%éﬁgé§hrity system

of this gpparatug is structured by u f.th ol,i e .semn or
devi ce 635 anﬂnPﬁngEESrHPﬁétéBBa¥8tEgagoB? %8?ef5ggg¥ﬁéjﬁég%&§?ggﬁ{
apparatus 600,,5 gn_ener S Y. uni i, installed to supply in

hon- contact t KB%elestenny Fvgegg}réég,g \%ﬁ%%lps the external energy, to the

solid type sem conduct gt devi g8 §33siB3kalbedann shike jeRPelediidiny the head
cartridge 601 nounted on the carriage 607. For the electronotive 10 force

to be suppliedpharakhe eperaki kAnal tbhhardawnigee covlteety ammgnretic: i nduct i on,
heat, light, radiated rays, or the like is usable. As shown in Fig. 38, the

head cartri dgeof@toilsimgurhed rerotddd ngaheiadgde®p@ndilna wrengegdsivd tdif t he 15
spiral groove 606 of |ead screw 605 which is interlocked to rotate with the
regul ar 1and r éwir $e bet auppis.edf tdr isuichg recoedi6@R heado dgien Harqlrind ng
power transm ssion gears 603 and 604. By the driving power of driving notor
602, the headteakt ind§eld@@ thereon when it is detected by the light
sensor that receives light transmitted through ink in
the ink tank that the ink tank is installed on an
inadequate position. With this control, recovery
15 operation is automatically carried out even when the
user should install the ink tank on an inadequate
position so that an appropriate image recording becomes
possible once ink in the recording head is refreshed,
and that user is no longer very sensitive to the
20 installing position of ink tank.
As described above, in accordance with the present
invention, there are provided energy converting means
for converting external energy into different kind of
energy, and light emitting means for emitting light by
25 use of energy thus converted by energy converting

means. Therefore, it becomes possible to discriminate

the kinds of ink by detecting the intensity cof



20 reciprocates together with the carriage 607 along the guide 608 in the
directions indicated by arrows a and b. For the ink jet recording apparatus
600, recording sheet carrying nmeans (not shown) is provided to carry a
printing sheet serving as the recording nmediumthat 25 receives |iquid,
such as ink, discharged fromthe head cartridge 601. The sheet pressure
plate 610 for use of the printing sheet P7carried by recording nmedium -
85 carrying neans on a platen 609 is arranged to press the printing sheet
P to the platen 609 in the traveling direction of the carriage 607. In the
vicinity of one end of the platen 609, 5 10 there is provide the_supporting
nmember 613 whiekesappsht efatEapsrenber Sighioaddedr A% ahtt¥ede of

di scharge ports of head cartridge 601. Al so, ink suction nmeans 615 is

provi ded for $ueRi 5Bei ARLL-Et AVREJSPRLIEABINGES SEVI1Ce e METDet°614 by
idle discharges or the |jke fromthe head cartridge 601. Wth ink suction
means 615, t h&T8REPEEniPEcovery of head cartridge 601 i s performed through

th [ f mber .614. On_t [ ti . 619 of
€ opening o Cap?g?nég&lg tgpﬁssgglgflggild@lct%%qy d%%%rerd 1 &rlﬁ 0

ink jet 15 20 reco appar novabl e e IS novably

supported in %gg?kggﬁ?gdwﬁgg Qggk@@&ﬁhdkmgg@ﬂm§§t}rggriﬁhiéﬁelgbﬁgction at

ri ght angl es aveling direction of carriage 607. for the novable

menber 618, aeﬁ&@@@hﬁ?m?hﬂgeiglgrb%ih@%yadeibé*ﬁﬁﬁﬁﬂe ddegLy&ani ng bl ade

617 is not necessaril Imte o this configuration. It nay be possible to
use any one ofeghganihngqbliades @b the wmrde ipuhlic wHdwwde forchbeihnrk j et

recordi ng apparatus 600 thus 25 structured, the printing sheet Pis carried
on the tank for the discrimination of the kind of ink therein.
For example, with the provision of this device, it
10 is possible to measure the changes of continuous flow
of fluid following the Reynolds fluidity. 1In other
words, the solid type semiconductor device provided
with light emitting means is buried on the side face of
a tube in which liquid flows so that the device 1is
15 exposed in the tube, and then, on the opposite face
thereof, a photosensitive device (this device may also
be formed by the solid type semiconductor itself) is
arranged. Here, for example, it becomes possible then
to adjust the liquid flow when gasoline and air are
20 mixed for use of automobile engine or to detect the
clogging condition of liquid pipe, such as city water
pipe.
Also, for example, the device is preferably usable
when data should be obtained by simulating the behavior
25 of a structure or the like. In this case, for example,

solid type semiconductors each provided with light

emitting means of a designated wavelength are



pl aten 609 by recording medi um carrying neans as descri bed above, and the
head cartridge 601 _ 86 _ reciprocates over the entire wdth of the
printing sheet P. Wen driving signal is supplied to the head cartridge 601
fromdriving signal supply nmeans (not shown) at that tinme, ink (recording
liquid) is 5 discharged fromthe liquid discharge head unit to the
recordi ng medi um for recording in accordafce with such signal. Now, the
description will be made of the security systemof the aforesaid ink jet
recordi ng apparatus. 10 Fig. 39 and Fig. 40 are views which illustrate the
structure of security system of recording apparatus of the present
enbodi ment . PARHTAHLEA 58 1 uATTRETbE arie Mgl I spdwsCEAELPPEANSH ssi on
and reception of data between the constituents at the tine of 15
registration) GamPReF AHUSHRL theFEdhi & sTRFCHhHC r eReREF bR of 284t a
between them at the tinme of user recognjtion. Now, as sgown g Fi d: 39 and
% bet oRBE=¢Bo0A

Fig. 40, the S418% tiife ST DrIHNAT et B IPWhE E e head
20 cartridge 60 rises a f

f th | i i zed hol di
por 1 on 708 t AR GTHE SR T B o U T bereorir  PAPSr et cog

recogni zed by fecoql ANG LU AL FOZ T JECOBN 46 ngopRSEPBL | N or mat i on
r n, a

at the ti'nme of regi $t'rat i'6n or user cognition; rrst rnformation

| nput_and out pul RGN 0T didle d GEELYeSkeY £ode AcLraEyhe recor ding
apparatus 600 si de and transmts encoded data and

assigned functions in non-contact with the outside.

More specifically, it is possible to detect the

behavior of driving elements that operate for discharge

10 the ink which has been distributed in the interior of
an ink jet head. For example, the devices each
provided with light emitting means having wavelength of
300 nm, 400 nm, 500 nm, and 600 nm, respectively, are
appropriately arranged for the driving elements, and

15 then, by detecting light from the discharge port side,
it becomes possible to measure the movement of each
element for acquiring the behavioral information of
each driving element.

(Sixth Embodiment)

20 Fig. 21 is a cross-sectional view which shows the
ink tank schematically, to which the solid type
semiconductor device in accordance with a sixth
embodiment of the present invention is applicable.

Fig. 22 is a structural block diagram which shows the

25 inner structure of the solid type semiconductor device

represented in Fig. 21, and the communicative condition

thereof with the outside.



_ 87 _ recognized data to the recording apparatus 600; a first key code A
hol di ng portion 705 that holds the key code A received by the information
i nput and output portion 707; an encode converting portion 704 that encodes
the 5 recogni zed data by use of the key code A, a first encoded data
hol di ng portion 706 that holds the data encoded by the encode converting
portion 704; and the energy converting-p6Ptton 708 that converts the

el ectronotive force which is supplied in non-contact 10 fromthe recording
apparatus 600 side toward the device 635 into the electric power that can
actuate at |east the aforesaid constituents 702 to 707. Also, it is
desirabl e to form BResbnwngync8adger Rilng ther ditdn tPoF A iIFAHRTEIF O nput
and output 15 portion 707 on the surface or near the surfac§gg§ the device
635, and any &nkerossadnilndehemPRan LO0RedBaToCOPdRS s & For i i Hif de t he

device 635 in order to inprove the security .set .up. .On the other hand, the
control devi cénEnSLPBREWRPTE0 104 Fﬁéongoﬁ&Hﬁ§aﬁﬁ&ﬂ%ﬂlﬁyﬁxﬁfkon whi ch the

head cartridge 601 is nmounted, c ri.ses.a y. | i oR: 622 t hat
supplies the éPE&FFB&Bﬁi&@anFEé i cif ﬁgpﬁyggﬁﬁgf’Eﬁgﬁﬁﬁ‘fﬁg% %&ég idtype

sem conduct or _devi 635, i n nan- ct L§Hg portion 25
711 for the ugngtgﬁéet th %gfo%%gg%k%eféggg%%ggﬁgvﬁgﬁﬁigighoIding portion

712 where the ey 69ds. A (Greated LORM e diekdaia it ahence ey usst

admts of regrstration; a key code B holding portion 713 that

hol ds the key,¢cadg B %5?%?§?P%&Qn”khﬁ Kaye e g Wiemmdde oises admits of

regi stration; a secon mati on i nput and output portion 709 that
transnits the ey, 5 icodameA it e daldithAging s ondinioal tleyi of 635, and
.receives the recogni zéd data and encoded data fromthe device 635 side; a
second recognigae¢rdaige halrdisng rear tdrawn)l X Hehatnkhottdisclt hies r espghiigdd dat a;
a second encoded data hol ding portion 714 that holds the encoded 10 data; a
decode aa@nver tirmugn poret iiok FEAK Hel diet coezpndmnencvbed BaEarsyntse of the
key coda B; a decoded data hol ding portion 718 that holds the_ data decoded
by the decode scamadrst.i ng qrortticorr eRoE AR HALAE ohiphr | WK pBrPPOAHE 1grPH‘at

perfornms the conparative reference between the 15 regoggizgd dgta and
decoded dat a; el iankditsers mitath O FProREi Yy TR 19 ® PhaAF"PEPFor ns

e oA L 6y 8P R, 4 EEPRL IR bl "8 rfeoul o

surface tension. 1In order to prevent ink leakage from

15 the recording head 104 at the time when recording ié
not in operation, the interior of ink containing
chamber 102 is kept in negative pressure.

Also, for the ink tank 101, the solid type

semiconductor device (hereinafter referred to simply as

20 "device") 111 is fixed in the state where a part
thereof is exposed outside the ink tank 101, while
another part is exposed in the interior of ink
containing chamber 102. Although the fixing position
of the device 111 is not necessarily limited, but at

25 least the portion which is exposed in the ink
containing chamber 102 is positioned so as not to be in

contact with ink when the ink tank 101 is in use or



716. Here, however, it is assuned that the encoded 20 data encoded by use
of the key code A cannot be decoded by use of the key code A but only by
‘use of the key code B. In this respect, it is desirable to use non volatile
menory for the holding portions of personal 25 data and key codes in the
devi ce 635 and recordi ng apparatus nmain body so that data are held even
when the supply of electric power is cut6edff. 89 It is also desirable
to install the energy supply portion 622 on the carriage 607 so as to
enable it to face the solid type sem conductor device 635 provided for the
head cartridge 601 nounted on the carriage 607. 5 The information input and
out put porti oprgddrantly 700nathangedefowval he PREAA OBaPET Ldde T a t he
recordi ng head 600, respectively, may be either in the contact type or in
non-contact typen ih theipaseeof contact type, it is possible to use the
one that can 10 inplenent electrical conduction with each other w@en t he
cartridge 601 is nBoatéakotiapke 184r iFage COOFE2IPRT & ecald FFHortont act

type, it is possible to use communicating nmeans that, uses electric wave,
magnetic fiel yhigh %ﬁeeﬁﬁQEFlﬁélXIgé?sFﬁe F@%%dﬁﬁ??ﬁ&rbgﬂjgﬁ$%&éﬁ

recogni zes finger prints, voices, irides of s QU JNE A d ke 28
personal5infoF%ﬁt?gﬁka?ﬁeffggogﬁﬁzgﬁﬁcpgf Fo%%%% P? f%fﬁggﬁbﬁéth% solid
type sem condyctor. device 635 _Besi ) ;ho + i SYd G dyPe; £
seniconductorygévW88n25€§§§%%§§ % ggﬁel?b %%%1 & t’he recogni zi ng portion

702 outside the,deyi Iiglay liigm t3 thegesdir @l exanple
shown in Fig.l§5 §88%E%838§02%%§§%2xéggléﬁnggﬁghomn in FfEEQ%S, it may be

possible to r ize the jpatier nucobvied des rfe Aneyiahaldaniorioheisi ke by
use of persongﬁggﬁkggngtggn I nput gﬁopter 631 which is provided with an

i mge sensor @30,a%alihe @6QRINAINZIRG oROME @hiidh tihe dsasordiagly - 90
apparatus nmai n body. Such personal information thus recognized is

transm tiped t @1lblBedsorheolinteant 1632 eesmdededt figrk ttenlk ek dlfig appar at us
mai n body. The control board 632 is provided with CPU 633 and nmenory 5 634
instal | ed t herednce®he Loegogritied hge csoyaaimd gt raft i gH i 5 prl%i $Mbnal | y
stored on the nenory 634, and transmitted to the solid type senjconductor
devi ce 635 t hconglinhag Wh@mhﬂﬁ(%?%wunﬁneﬂﬁP?ﬁuYﬁﬁd$of?¥£nn?%5 *¥fiown)

after being data processed by the CPU 633 . .
J presgure becoméé higher. If the negative pressure 1in

the ink tank 101 becomes too high, ink is not easily
15 discharged if even it is intended to discharge ink f£rom
the recording head 104, and the event is enccuntered in
some cases that ink cannot be discharged ultimately.
Therefore, the device 111 of the present embodiment is
provided with the function to detect the inner pressure
20 of ink tank 101, and then, to communicate the inner and
outer side of ink tank 101 in accordance with the
result of such detection, thus suppressing the negative
pressure in ink tank 101 to rise.
Now, with reference to Fig. 22, the functional
25 structure of the device 111 will be described.
In Fig. 22, the device 111 comprises energy

converting means 114 for converting into electric power



10 Thus, the data on the personal information is stored and held in tire
solid type sem conductor device 535. In this case, it is good enough to
obtain electronotive force for the i nage sensor 630 fromthe apparatus nain
body side. 15 Here, it may be possible to use the sanme systemof iris
recognition as the one disclosed in the specification of Japanese Patent
Application Laid-Open No. 9-201348 or the I4 ke for neans for recognizing
and acquiring irides of eyeballs. 20 Now, with reference to Fig. 39 and
Fig. 41, the description will be nmade of the case where the owner of the
recordi ng apparatus 600 registers authorized personnel. Here, Fig. 41 is an
operational fioynchas te Béctfndtixee of oxregi 512 arthbeh PS5 ©wrPhéeleylcode K
setting portion 711 of recordi ng apparatus 600, the key code K which is
defined by thepvaeitdst sBtor stlew S20L)de ahdofhemk t henlbwhet HOVRSHI zes -
91 registration, key code A and key code B are created fron1th§ Eey code K
(step S202 anthstd@prS5203)11 wpods sure hde e dyingeng@ys cble AChBREPHg portion
712 and the key code B hol ding portion 713 of recordi ng apparatus_5 600,
respectivel y.elbetkey poder AL13 @@@ﬁ%ﬁ??@e@yf?%ﬁ¥$%ec?ﬁfSEEﬁPPOWeﬁﬁﬁut and
output portion 709 of recording apparatus 600 to the.solid t .
sem conduct orl Hevi @ks eREMbrahbag %%???iHb@7GBE%OEﬂa?ﬁgno?ﬁgP%ﬁgﬁ 0 the
head cartridge 601, the 10_key code A thus trapsni d th lihd type
seni conduct ormeys ckl hasapd PEEEFVEY 5@3Pﬁ5m?ﬁ oa%%%?o%?gfnp§€§gﬁggbutput

ortion 707 of _the solid type sem conducto k 5 el n the ke
Eode A hoIdin%l%%FF?%ﬂt%ﬁgyggfgﬁ gﬁbﬁg_iﬁlég?sg§gghg§18p?§§§%n5§fﬁg portio%

702 of solid %é%)e SeglEongEg&%oﬁlgéhg?ié%ndhégi_ksﬁi,Cﬁéan. fiiR@er, prints of

regi stered pePSO6n°701 are recogni z step S205). Then, the voices or
finger prints re h ongt-hepke i zgdudabachol disg ,pert ilerasti3 as
recogni zed da %8%%?é§“285g§06?% ?ﬁﬁs?ggﬁe recogni zed data are encoded data
by use of the key,60d8n0ekY¥ihheneraade 1a08yeUdNGrpELiabl Y7 EH SR PTS207) .
The data thus encoded are held on the encoded data hol ding portion 706
(step S208), hghCcguterbknali Agarheneegustraei of ¢hepdesdmeell ldut hdrt zed by
25 the owner. Next, with reference to Fig. 40 and Fig. 42, the description
will be nade efikhecepsetuwhéteishenesef offeferapie sdEdCHYESipdiftat us 600
is the registered personnel or not. Here, Fig. 42 is the o erq;%gg?
flowchart at théotmasioh mekimglditded MeRdS drt’( AecSQTMEomY &4 rst,
when the user seeks the perm ssion to 5 use, the recogni zing portion 702 of
solid type semscérsgeideddé@rddThat bel ongs to the head cartridge 601

recogni zes the voices, finger prints or the lik t ahgs step
$210). The recogni PEGSERFE KeIt@CHY FolMSBY 703 %%%%%”%ﬁéggéﬁ%%%? fi nger

prints, or 10 .the |i 721.as recogpi.zed ;data IR kddntadhen, the
encoded data &P&&P@dﬁif £hg %Fﬁ%gogﬂﬁ%gbfétration is transmtted by the

information in QU |0 A0 taeties recor ding @ppaunas ust 600

t oget her mﬁthlghgrﬁggggﬁﬁze xggggpgg% In the recordi ng apparatus 600, the
- information iUty anRgd ;bR RPMdO1E A0S r ecsl wesedhere eboigatzedgdat a of
the user and the encoded data thus transmtted, which are held on the
recogni zed dat@ 4 diwg potd ipe skhirearxkrider erode afated hovdial pefti on
714, 20 respectively (step S212). Then, the encoded data is decoded by the
decode gata cenegHiayn por ttion sSiEdse wse Yie tdrviey tble B°End decoded
data which is held on the decoded data hol ding portion 718 %st p $213).
After that, thexagdodedrdhtde iectomyeetiv t?Y t Hee &1 FRLBGH ?8% data of the
user for reference (step S214) by the data conparative portion 716. If

i dentifi cati orddiapreeadm ratedyon t Hee RmpaF At T vE PRY%T ence, the

Discriminating means 116 compares the tank internal
pressure information thus detected by pressure

25 detecting means 115 with the information stored on
information accumulating means 117, and determines

whether or not the detected information of tank



- 93 discrimnating process portion 719 authorizes the user as registered
personnel to enable the user to use the recordi ng apparatus 600 (step
S215). If data are not identical, the user is yet to be registered. 5
Therefore, the discrimnating process portion 719 nakes the recording
apparatus 600 unusable (step S216). For the enbodi nent described above, the
energy supply portion 622 that supplies edectronotive force to the device
635 as external energy is provided for the 10 carriage 607, but it may be
possible to arrange it on the recovery position, returning position, or the
like. In accordance with the present enbodi nent, the recognized data of a
regi stered personnedl autdosized dyprdresonperddistBebEdPA appatat us 600 is
encoded using a 15 part of key code, and the encoded data is stored and

hel d on the shifartypeosentcondlet Ry desrre 635 BFCHBRY2ESFt FPGge 601 as
the one that cannot be decoded wth the exception of tge renainin%g_art of
the af oresai dedmditbele, ofnineeriel rRFRFAIRY PALER0ESt hRCKBPPESdE 1Y 20
stored and held in the recording apparatus_ 600, As_ a res%lgrokyiﬁ%

i npossi bl e t PACRRITBIYPPFREDYRE 729 cbaE Of SPREFIEBPed  FefESind even i f
only the device is_analyzed. Also, jf_ an_encoded data di p jon is
fornmed ih ther¥eFeLng eﬁ@i*?%ihﬁsﬁﬁﬁfgglPa gﬁgpé%%St?ﬁgréggf %%{ econes
extrenely diffjcult _to analyze data,f Si; i<t h the
sen1conductorah%QECEh?ogﬁgg b%t%r??%t£§gggpgggg% %ggggﬁaggﬁgﬁﬁgth§94

possi ble to enhance_th RY UpysFurther, in accordance with the
pr esent enbod?ﬁ%ﬁ??rﬁj?ﬁ%gﬁgigév?§§£%3g Being provided with the energy

converting portion,708.,-beL8hscRenReRdabhar 118 18 Braviesi @y of any direct
~wiring, thus making It pOSSIbPe to install the device 635 freely on the

position in tgg.head-cablerdgeveAluor eneegrdicogvapmangt ue6G0 Miverand he
personal information, such as voices, finger prints, of the user or

regi stefgd pepggnnek e€ns hateashlypreadui@ odit ink s@nkf di0lt Her present
enbodi ment, the exanple is described in which the solid type sem conductor
devi ce of theapresd@atcinvénti thei sngsedcitérnanriofk JisCT@EdYadi it appar at us,
but this solid type sem conductor 15 device being able to store and hold
personal infomeabsonAl6i-t RS pssssbie ?Glpéémﬁnﬁy“Fﬁ%“béﬂébniﬁfﬁ%ﬂY?
reliably if the solid type sem conductor device 151 is eriqgiigeifgehunan
body 150 as smemhapAspi §anake ¥58ddefldt eXPPfenddt Axkad ISP S0, it

becones possible to receive an ade te treatnent i. iden r mhen
getting ill ifntR&igrorlE| &0k téP?‘n%; e“ﬁﬁ &eorcf“‘érfu“t%eaa%e‘fg“glnﬂﬁi ‘%%%f is

stored on the d vL;Q. %ekﬁﬁgF%%geth%hggﬁﬁéé¥ﬁé¥*§¥éégdfg‘Jfllnﬁe made 25
of the sSpecif P8 ERENI e "Which i S°préferably applicable to the aforesaid
security system A ofi St adiRe told Uet WeRlor@raHY avith daserdbegdenehbe
between the result of detection obtained by pressure
detecting means 115 and the value of internal pressure
of ink tank accumulated on information accumulating
20 means 117. Then, the opening time of valve mechanism
is controlled depending on such difference. In this
manner, the internal pressure of ink tank 101 is made
adequate.
Fig. 23 is a flowchart which illustrates the
25 operation of device represented in Fig. 22. Now,

referring to Fig. 21 to Fig. 23, when electromotive

force 112 is given from the outside A of ink tank 101



- 95 respect to the recognizing portion 702 that recogni zes the registered
personnel or the user. Fig. 44 and Fig. 45 are cross-sectional and plan
views, respectively, which schematically illustrate a 5 voice input sensor
when the voice input sensor is used as the recogni zing portion 702. As
shown in Fig. 44 and Fig. 45, the voice input sensor uses a diaphragm 802
with silicon base, on a part of which a pBezo-resistor (silicon distortion
10 gauge) is incorporated by use of diffusion nethod, and on the
circunference of the sensor, electric circuits are integrated to forma
arithnmetically amplifying portion (PNP transistor 801, for instance) 800.
Thi s sensor isokardethaedevihe 3difaesesBysEOnyerfie IS cortiuct or
device 635. As the functions of circuit, there are provided such functions

as the adj ust menveotsothpuelgapkpmpEaveod oFegr éd<, 1A {fsktion for
tenperature characteristics (zero point and sensiti%gt thqﬁggég%tnent of
zero point, amOWETSAAB-20WtRetle PACELdC POVEE Jdt t B4R ay” be

possible to add laser trinmng function_to each i.ndivi.duy i . fq
resistor (notPSREFHFS BRECETANGoRCAPSt 6rti‘o ﬁiﬁﬁﬁ?%ﬁﬁfﬁﬁﬁuﬁ%&ﬁ%e¥%§}s used

for the purpose of detecting th i.bratiaons. af, 25 t e when human
producesga so&ﬁﬂPrTﬁélﬁguﬁF%VEFEQ%FQ@OSﬁﬁrfbﬂjfécégﬁ%fgéﬂ%%?ggs such as by
t he i nput of vaqi.ces detect b L& QRNONE e d he - 96 conversion into
t he frequencya%éﬂﬁiﬁfnéngegﬁg éﬁgngg%H?Eatlcn$%ﬁ | ength and tone thereof.
However) this voi CqyinDWt SQRSOL Mddireesdt it bl faednsi sianeetettect of
silicon to nake it possible to 5%tect 5 pressure wave vi brations at high
sensitivity (ygualilbye Sishi GO sGa4Ge Je aghortdrk apmr o tep esy1 200h. The
.distortion due to the presSure wave vibration thus detected by the voice

i nput sensor igg CORVYN t edhdM,0 dalsRatimnith & Prplmearieh) 6 theadecoghi zed data
hol di ng 10 portion 703 holds the input voice signals thus formed as the

r ecogni tiigon datcduafulldie d agisterad qrerfaom 41 Sormat gon 48ceemyglating
cross-sectional view which shows schematically a finger print sensor when
the finger primeamsensior (S ukseh &idheTecqjd FAPPOPT i DA 15°7625188 shown
in Fig. 46, the fingerprint sensor 803 uses a thin filmdia hgagg1804 of
silicon base, tn greas part vwiHer ddfe da RIS MR RYRP Pheafer) 805 of
several mcron square is incorporated by use of. 20 dif [.O od or the
li ke. Then, tM?QQQﬂ%&eﬁﬁ%§%HﬂqmeQﬁn?qmﬁéE%?@%?%%glg@%ﬁﬂg%Sggﬂgﬁges by

whet her or not the surface of fjinger 80 o] e.fl Shet hue | ayer
805. Thus, suéﬁrﬁﬁﬂﬁﬁﬁ§té?%IHE%%ﬂ?@%”%hgkéeygﬁ$??%fa?éggg?£§hg finger print

portion 25 fi r.that t-ouc, . and,gsed {Qrehhe despkicii,n@ghieon and
identifi tioﬂ“%pgﬁﬁg'f'Hbéfq%%f%tfﬁxﬁ% 'serges as personalﬁinfornation

Further, on trﬁfenk rardd 1§ reund or enceof 1 hei sengeessekectyi asei bcuats are
integrated to forman arithnetic anplifying portion is arranged, hence

making it possiddf-d0enadsecthen i sephihtcat sonthectuimeyost Ehipmeng. As

t he functions

’ from the factory after ink has been filled (step S116

in Fig. 23), and such information is written on ROM in

20 the device 111 as initial information (step S117 in
Fig. 23) as to the portion (indicated as an adequate
range (R) in Fig. 36). In Fig. 36, a reference mark S
designates the suspension of printing, and VO and VC,
opening and closing of valve, respectively.

25 In the step S113, if the detected internal

pressure of ink tank 101 is within the range of

internal pressure of ink tank 101 accumulated on



5 of circuit) there are arranged the adjustnent of output anplification
degree, the conpensation of tenperature characteristics, the adjustnent of
zero point, or the like. In Fig. 46, a reference narks QL and QZ designate
heat flow. 10 Further, Fig. 47 is a structural diagramof a finger print
sensor in which the aforesaid finger print sensor is arranged in

towdi nensionally, with the shift registe4s-each controlling the horizontal
scan and vertical scan, respectively, being conbined. For 15 exanple, if
each of the finger print sensors is fornmed in MOSFET node for this
structure shown in Fig. 47, it becones possible to detect the

t wo- di mensi onahfonhatiati ancehuiphyes PeaRf by 7t uPRANGPEM-and of f the drain
voltage of MOS or turning on and off all the 20 gates of %%§FEﬁ:reqyired
for one horizohsarinéaptingtReansr LL6afedPFBERrSntRE a0 AT Y 47, a
reference mark HS designates horizontal switch; VS_ ve tic§l EMS{Ch; and
PD, di ode. Nows PRedgdséPFpElRniRfeFNBe RuGESHFet RE dREmHE 25 1 h which t he
use of recording apparatus 600 is prohibited as r.esul t of_ j i fying

di scri mi nati oRT6FStR& GééPSBWePﬁemEFBFegékdl§e88%iF§l§§é’eﬁg#gg?%é 48 is
98 a view which schenmatically sho t he st.ryc fy4h cartridge
that makés reEBFIFRY LHRHEEEP Ié?¥?ﬁga$%ﬁntgﬁk&g%lkgkﬁhgg ?%?tridge shown
in Fig. 48 contains.ink.902 in.i .use .of I n <ol Py geepof a 5
suction punp 964°TPA8T FrOPn&BﬁEEpgﬁigéofgfg%gggﬁég'?%%gﬁﬁh the(vafge 903.
Then, after tgglhnﬁgr%gg.o 35apkﬂb§eseyigq 3 sdasiognatesd negaipve pressure,
the valve 903 71S closed. en’ink 902 insuch ink tank 901 is consuned by

t he di schar ge ,Qperathia@R a0fi nitBkniagt 14@ or@Raridinng Meadhitshenaregyat i ve pressure
.in tank beconmes greater in the negative direction, because the interior of
tank is not comewni Gat edceikel bbe saibneoutssigtasp fthehe emayatd Vechahgesi nsi de
the tank exceeds the designated value, the neniscus of discharge nozzle of
15 ink et reodr dicag thead pre sallrewed ong rtdter asnsuw thidh ¢H HRSable

di scharges of recording liquid. Therefore, in accordance with this ink
suppl y struct whe, imkpressurld lsemsomeldotassHévin)temPofdarfgedP98Si 88 the tank
to detect negative pressure. Then, when the value of 20 such pressure
sensor exceedseded idEs ingieRsed oy 4Uid, "% s A8/ PoF I o?)énr%ﬁgi:slpﬁe val ue
of pressure sensor again becones |ower, than the qgﬁigp gﬁg?vggggr hence

control l'ing theategativf® preSddicd i4kide THE 4Nk Cons y. th the

structure thus arranged, the recordi rty]daos, Wb PmERge 48 IS
used for the fﬁﬁﬁ?ﬂﬂ%ég%6ﬁ§¥ﬁfﬁ§1 gﬁa ohﬁg%) |t:%npos§?b e to =99

erform_recordi i t Mo 1 da 445 &Ppatridata are not
b A° as é)fqgce %&eo'{ﬂqtoﬁb%%n A de idetdsidound ifla

i dentic resu entifying discrimnation of user by neans of

the af oresai d s foh DSLHIBotd ¢y ale®i1 903 is open to 5 lower the
negative pressure inside the tank by use of the suction punp 904 until ink

di scharges are disablgfd, of dhe dwemelsnt3 whiththekisuppt§dt oeghd ivead

beconmes inpossible ultimtely. Wth the structure that enbodies the present
10 i nvention, giessexteromlinerapyk supbliedléwem than obikgi H81ME ®©dn- cont act
is converted into electric power to actuate the device tQ nake it possible
to hold the permmerallimftorset itoh e obmteeubyP¥PeSYER0gHhi 2P?fgt§’6’i){) ion. As

aresult, there is no need for the ) ) .
20 101, which is accumulated on information accumulating

means 117, and discriminating means 116 determines that
the internal pressure of ink tank 101 should be
adjusted, pressure adjustment means 118 is driven by
the electric power 113 converted by energy converting
25 means 115. Here, if pressure adjustment means 118 is a
valve mechanism, the internal pressure of ink tank 101

is adjusted as described above (step S115 in Fig. 23).



15 provision of electrical connection with the device for the supply of
el ectric power, and the device that holds the personal information can be
arranged freely. Further, the neans for hol ding the recogni zed data as
personal information may be provided inside the 20 solid type sem conduct or
device, it becones difficult to obtain such personal information by the
external analysis, thus enhancing the seearity of personal information. In
addition, personal information can be 25 recogni zed in the
t hree- di nensi onal node to nake the restriction inposed upon the direction
of recogni zing such information snmaller than the flat type - 100
seni conduct or devi eenhahemdpviieeudad fior uskd $ame apuripdsaietAl so, with such
solid type sem conductor device provided for the recording head cartridge
or such 5 car treicdgeliing mppatredusn tthe paedediahd capeaidtie® WheHfecones
possi ble to provide function to provide function to recogni ze personal
i nformati on, awdnst fiole sswPE W iedeC tkegw tie focsEniEfed Mt WEL P hi gh
security in the single body of recording head cartridge or 10 recording
appar atus. Al $ReNFY décotFarCs I Ra e e c ATV 2SSt g‘rﬁ‘iﬂv‘?% present
invention, it becones &gyossible to_obtain the recognized code of a

n

regi ster &d pePSSireioNewen 1P RNz G T h& Tdéide i ¥, % because the
Fecordi ng. appdtaie A GHESHEA I CRbear 1 Hetdy o aaht At FE R ar ¢ Cor
the key code gﬁ%ﬁ!é?%%kg@tgg%fﬁwn¥§pe, for example. Besides, if
an apparatus which is provided with means for supplying
electromotive force is used, it is possible to know the
10 internal condition of ink tank even without ink jet
recording apparatus. Thus, the internal pressure of
ink tank may be adjusted without mounting the ink tank
on the ink jet recording apparatus actually at a
factory or a shop, for example.
15 As described above, with the device 111 provided
for the ink tank 101, it becomes possible to detect the
internal pressure of ink tank 101 and adjust it to a
designated pressure if only electromotive force 112 is
given to the device 111. As a result, the interior of
20 ink tank 101 can be kept in a preferably negative
condition suitable for discharging ink from recording
head 104 irrespective of the amount of ink remainders
in ink tank 101, hence making it possible to supply ink
to the recording head 104 stably. Also, there is no
25 need for retaining ink in an ink absorbent by absorbing

it for keeping the interior of ink tank 101 in negative

condition as in the case of the conventional art.



and the data thus encoded cannot be decoded but only by the key code B
whi ch the renmaining part of the 20 aforesaid key code, and such data is
stored and held on the solid type sem conductor device of recording head
cartridge, while the key code B is stored and held inside the recording
apparatus. Also, if the encoded data holding portion is fornmed inside the

- device 25 utilizing the solid type thereéb, -it becones extrenely difficult

for the outside to analyze the data as conpared with such portion that may
be fornmed on a fl at - 10l substrate, hence enhancing the security set
up. Next, the description will be made of energy generating neans which is
appl i cabl e t oTheeedbaresaibe sdifii¢iepnsy sdnicdhdiermgaded PFRged49 is a
view 5 which illustrates the electric power %enerati ng principle of the
energy generating mdses timatdoorianeestiittierit q)fpwrgbﬁngpq@brgent,

sem conduct or device of the present invention. In Fig. 49, adljlace t to the
coil La of extsdmesl th@ desdwendd leilsc iHoVEAsH Wi AR | SRR F PO of
oscillation circuit 1102 is placed, and when el ectric curre&é la_runs

through the caldansa Iy wayt dfS MPe ORI ACTEEHTE AFTTTTC 1301, the

magnetic flux B is generated hy the electric . .current.|a, L C enetrates
15 the coi | defred’ébieﬂeé’tti’ﬂﬁagi FORE A IR R, © E‘tnselde éc%@éllcp%grrent la is

all owed to change, t magneti c f| t_hat tr : i anges
rf‘,cel H&ktﬁg“‘dh ee1 eucste%?( el%ren air* garq@g J\félaﬁ?l&betﬁgt m!ak@g g

accordingly. romotive s generated on the coil

Cpsa resully) AW 056 L Alian Slald ] 107 20 dond negipeceisd Lith

spherical silicon as energy generating neans, and if, for exanple, the

external resongnce, fidil ! FiHes arangethOwsidee thel dexveag such as
arranged in the 1.nk jet recordi ng apparatus, so as to enable the :

conductive coidndrff Qstidd@tdPmednsi T8igrdide orhéhefdeyi thesiedésto be
pl aced adjacent to the coil La of the resonance circuit 1102 outside the

device, i¢ becpmseDssdbl Erdwi dieneridie ddeice -11D2w1ithegnyi nepowed ofhat
can operate the device by the electronotive force fromthe outside by neans
of magnetic i rglupiroeting electromotive force (power-supply source
for this example) for operating the device 111.
Therefore, the device 111 can be made smaller, and the
device 111 can be made usable in any locations in an
15 object. In other words, the device 111 can be set at
the optimal location in ink tank 101. Here, for the
present embodiment, electromotive force 1is supplied to
the device 111 in the form of non-contact, but it may
be possible to adopt a mode in which electromotive
20 force is supplied by being in contact with the outside
provisionally, and after that, it is made non-contact
with the outside.
(Seventh Embodiment)
Fig. 24 is a structural block diagram which shows
25 the internal structure of the solid type semiconductor

device in accordance with a seventh embodiment of the

present invention, and the communicative condition



Al so, the magnetic flux B that penetrates the coil 5 L of oscillation
circuit 1102 of wi nding nunber N which is incorporated in the spheri cal
silicon as energy generating nmeans can be expressed by the follow ng
formula with the proportional constant being given as K, because it is
proportional to the product of the 10 wi nding nunber Na of the coil La of
external resonance circuit 1101 and the &tectric current la: B =Kk * Na *
la (1) The electronotive force V generated in the coil L can be expressed
as follows. 15 V = -t1{dB/dt} - -kNaN{dla/dt} - -Mdla/dt} (2) Here, if the
magnetic flux B is assuned to provide the perneability of coil magnetic
core as ua, aretder 20itmotieti cutsiee. asThe BoridaHyR¥y sewiaamépggazyz (rat
+ z2) 32} where the z is the distance between the coil of external resonance
circuit and thevtoe|smwbwthinsFR6. | a¢of peraieaftart KefepRedi £81 S Pidon.

Now, the mutual inductance of the formula (2): Mcan be erre sed as
follows: - 493the AéphceiTa}2}f Sbs~fixed tRarBzNBKSF2Bh0 ' PoFaz + z2 ) 3i2
} ( 4) where the uo is the perneability of vacuum Th 0, hhe i npedance of
the transni sstawe) rii the GARENTRRNERCBEpbP&t GVFﬁetﬁz sphercal” silicon

Z can be expressed as follows: Z (w) - R+ ] {colL - (1/ } oG t he

i npedanc® of EBk@er Al @EgoﬁaﬁEélﬁéFCEP??QZaE8§He5§18 p?%ggédlgg)fgpfoms: 10
Za (W) - Ra + jc~.>La - {c.ozM/Z } wher, e ,t | qLeRe ts
nagnetization?O?H%ﬁF1PﬂeiPﬁBeggﬁ8g%%ﬁeRgFﬁFsngtg?ﬁgﬁlfggéﬁgﬁgg'é?rcuit is

caused to resqgnate rrent. value; la. ATRX s i a & gxpressed
as follows: 1 OESE(Qgg)wglﬁ% iSFEEBEglgh(%Egzggfﬁyu?%f ?%é%;Qfﬁe phgse

delay of this onange._ci Lt XRr eesadeas 2ol Ippwssdmnk - {
. j Lac, ~0 - (mo%kﬁ?R?ﬁ}ﬁép(géﬁX% ttﬁgafggoﬁant frequency of exf%rnal

resonance 20 gLkerktngf ReaB Besobhaiseedmasaftallgweanso 1261/ 2n(LC) 1~2 (
Fromthe rel ations desScri bed above, when the inpedance of oscillation
circuit 13102 whirghmh$ ibRCacpomaled ing meanspheri.caresidunsomd Bt to 25
change follow ng the changes of ink status in ink tank, the frequency of
external resopange QCRBGuiahdl Ietephdngeseacsorldhg@atuatiash o% Hd'®hanges of

i nk status .
electric power thus converted by energy converting
means 124. The present embodiment differs from the
sixth embodiment in that it has the function to receive

15 signals, that is, it has reception means 129. For the
electromotive force 122 to be supplied to actuate the
device 121, electromagnetic induction, heat, light,
radiated rays or the like is usable. Also, at least
enerqgy coﬁverting means 124 and reception means 129

20 should preferably be formed on the surface of the
device 121 or near the surface thereof.

Pressure detecting means 125 detects the internal
pressure of ink tank, which is the environmental
information surrounding the device 121, and output it

25 to the discriminating means 126. Reception means 129

receives input signals 130 from the outside A which is

the supply source of electromotive force 122 or for the



- 104 appear in the anplitude and the phase differential of the inpedance
of external resonance circuit 1101. Further, this phase differential and
anplitude contains the changes of ink remainders (that is, the changes of 5
the z). For exanple, with the changes of resonant frequency of external
resonance circuit 1101, the output (inpedance) of oscillating circuit 1102
incorporated in the spherical silicon tsé&aused to |0 change in accordance
with the environnmental changes that surrounds it. Therefore, with the
detection of this frequency dependability, it becones possible to detect

t he presence or absence of ink or ink remainders. 15 Consequently, the
oscillation coutsifeiBcenpohaieddifferensphepicibesPMitédfecdn be used not
only as energy generating nmeans for generating electric power), but also, as
a part of meabsséoimipetirdngepns tRANGREPHES| RESSSHTSs Gt de the tank. 20

Now, the description will be made of the nethod for nanu%gcgﬂgigghﬁhe solid
type seni condueans HaGite BetEREstBRarPrEI Bilg®TeSEA 0 °50G A e Vi'tws whi ch

illustrate one exanple of the pethod for manufacturi - ol i pe
seni conduct or 1Be3FEBTBRNEReYPIBs &APYS5 SR8 i%ﬁ?ﬂkégﬁx%ggfﬁéng%g%%ssing
steps is represented_by the_section.t Lyn rQugh r t he
spheri caP si!?@Bn.aP@r OmMBPEE> %h8.é?g%%FF#igg%%bthodCHp?ﬁfﬁghgdﬁgﬁk
manufacture ig, such that Lhe;spherkealatilbnCdtdred on information

accumulating means 127, thus determining whether or not
the detected information of internal pressure of ink
tank satisfies the condition on which ink is discharged

10 from the recording head (not shown) installed on the
ink tank. Information accumulating means 127
accumulates such condition and ink information itself
obtained from pressure detecting means 125. Pressure
adjustment means 128 is driven by the electric power

15 which is provided from energy converting means 124 to
adjust the internal pressure of ink tank in accordance
with the instruction from discriminating means 126.
For pressure detecting means 125 and pressure
adjustment means 128, it is possible to use the same

20 ones described in conjunction with the sixth
embodiment.

Fig..25 is a flowchart which illustrates the

operation of device shown in Fig. 24. With reference
to Fig. 24 and Fig. 25, energy converting means 124

25 converts electromotive force 122 into electric power
123 when the electromotive force 122 is given from the

outside A toward the device 121, thus actuating



produced so that the gravity thereof conmes to the |Iower part of the center
thereof, and the upper part inside the spherical body is nmade hollow, and
further, the 5 hollow portion is kept airtightly. Now, for the spherical
silicon shown in Fig. 50A, the thermally oxidized SiQZ film 1202 is forned
on the entire surface thereof as shown in Fig. 50B. After that, as shown in
Fig. 50C, the SiOz filmis patterned 106 by use of photolithographic process
in order to formopening 1203 on a part thereof. Then, as shown in Fig.
50D, only the upper silicon portion is renoved through the opening 1203 by
means of isotropic etching using KOH sol vent, thus formi ng the 15 hol | ow
portion | 204. pAksenrehdeteas islgoweans RiZ$. 3OECTIMGYiRA 20520 S 80 med on
the inner and outer surface of the solid type device using LPCVD net hod.
Further, as shoferimatiog. asgRMUdSitAgImaeaAnS c XD RS DAL IPRTI20E i s
formed on the entire surf ace of 20 solid type device. The, as shown in
Fig. 50G themeansi L@B81206d FossPtdofed R Usef know phot ol i t hogr aphi c
process to formthe conductor coil L of w ngl glgﬂngcnbersml\itf\:/\@écp glg_cones a

part of oscillati oAfcitPd§i S2tAHt dPPMHaSt 13 pe devi ce havi ng t he

conductor, coil L 25 fornmed therefor. js w.thdrawy fr.0 cuym apparatus to
the air Outsi d&% QUESIG Re O SPESAITE Fodet dcohpe\(,awrﬁer%l%gl%%%l a sealing

menber 1207, such.as resin or plug, . _ - t t | + oW po&tion
1204 i nsi de t RESEHNES &3 rtefﬁépc&é\%ll (’:neea?nnslgll@rgti g tt%%g(F))Snldiihfei](t)I!LrPl. B%Ii ng §

manuf act ur ed i, LAl g RNl AiNG SOLIL oD AeHL Al Or: devige besel |

formed by silicon ca e provided with buoyance 5 wi thout any provision of

means for genghral isng HUQWanEe W04 aphik cadhion ofnel ottt csponer. Al so,
.the driving circuit elenment other than the coil L which is formed on the

spherical sil iGN nakefd eride & ifbit e fdoatidangl sem epaduetrowitdbvice is
10 manufactured, uses NNMOS circuit elenent. Fig. 51 is a vertically
sectionalo vi ewlwlitatomechiermtficoald yy2hows the N-MOS circuit el enent. As
shown in Fig. 51, P-type MOS 1450 is fornmed for N-type well region 1402 on
the Si substrate 1&GkroftiRl5ngprduciarabyl Heahs HFCeHPRMEity i npl antation

i nduction and diffusion by inplantation or the |like usin eneral MOS
process, and NHEMOZiMBEYING GFRF o P-aPRL 9R P ¢ oh gﬁ%@?’tﬂ’ﬁg P- MOS
1450 and N-MOS 1451 are structured by the ol%/lsi i con ‘ga‘%ﬁ \JI_VI Li @gnk415, and
the 20 sour ce "e&dison 240%® R r o]rPT?l%Ba - Bt het i cA*have i nduced

4000 angst 1 om GEFORE nd TSG00 artgbht G or TELR The cUan oat e Frsul ation
AT [0 4 e Alppsecalaads O 0 dacaagaunen, T
transistor 13Q%Jéﬁ é%%%cﬂncﬁiyiﬁgn, thus determining whether or not
the detected internal pressure satisfies the aforesaid
condition (step S124 in Fig. 25). In this respect, the
initial pressure is set for the ink tank by use of a
20 dedicated inspection apparatus at the time of shipment
from the factory after ink has been filled (step S126
in Fig. 25), and the information thereof is written as
the portion (indicated as an adequate range (R) in Fig.
37) on the ROM of device 121 as initial information
25 (step S127 in Fig. 25).

In the step S124, if it is found that the detected

internal pressure does not satisfy condition, pressure



- 107 elenent is also structured in the processes of inpurity

i nplantation, diffusion, and the like with the drain region 1411, source
region 1412, gate wiring 1413, and others on the P-type well substrate
1402. 5 Here, if the NNMOS transistor 1301 is used as the device driver,
the distance L between drain gates that form one transistor becones
approximately 10 um at the m ni nrum valuelo One of the breakdown itens of the
10 umis the width of contact 1417 between the source and 10 drain, and the
width portionis 2 x 2 um Actually,. however, it is 1/2 thereof: 2 pm
because a half is also used by the adjacent transistor sinmultaneously. The
ot her breakdos@ijitenenarecihe U28tancérpoeni bp HEIweEnthhe 1OSRTAGL 1417 and
the gate 1413 of 4 um (= 2 15 x 2 um), and the width portion of the gate
1413 whi ch isPﬁeuﬂurahefeimketanhe(sbealSl%51®nuﬁ%98egﬁéen OFc 16T

el ements, the oxidation filmseparation region 1453 is formed by field

oxi dation in atbhhickaeds of 50003ahgsteBnibECABRE BRESS¥FS0S Hrigdthi®sim 20 or

| ess, thus separating the elenents. This field oxidation film.f tions as
the first |ayepnéithen: HheudDfarmahiPRyef FHTACTAF -8F SERGH &)fretlgr%gnleef ement s

is formed, PSG_BPSG filmor the |ike i.s deposite 25
interl ay@r in8l &PkoR2PK| ﬁ?lﬁ?@ui“ﬁiﬁ‘%?ﬂi 8Rn§8§°6¥‘g‘§géﬁl§%%ﬁ;%1y

angstrom and snoot hing, proce r.the.like.is pref d JEANS of heat
treatment. Te$H8 1%%&&?&%36% tlﬁeséght gét) 'hoFg, Qvﬁl\nmr%i rftgé\él s made by the
Al el ectrode 1417 ich bec S LhSt W L A¥Rleg ARy riddaton tde
interlayer inSdPati nSgPVﬁm %%Segfarnglgzo i Iglr%gg?‘ht he 1ike is depoosri1 ted by
plasma CVD netfhed 0,2 Lekness0%110089 argstiremcey maxmes aral 4&000
~angstrom or | égggrgﬁé P%S%Egr, thrgugﬁ%hol eis formed. This NNMOS circuit

is fornmed bef@ge jkhe s@kikd th¥pepkhealy agaserosanduaiforvadarwd ceand $ormed as
in Figs. 50A to 50G "Then, the FeRAM which is preferably used as 10

i nfor maipon acguNhabengidRanE patintthegsol il types semrcghdudten. oftt he
present invention, the oscillation circuit serving as energy converting
nmeans, the semeebmpeer poas ivéryitng gas sipnftendeinee Hadp AR afgHs, ©and the li ke
are connected by way of the aforesaid through 15 hole. Here, Figs. 52A to
52C are vi ews nwhjathiviel lporetsisare He NG thes ORGP 161 FERANH N R ht1S
preferably used as information accunul ati ng neans, that is, the cel
structure of fiedy deinkot @isc WeeAp AP, e FHegROoTsIA FHRHHFE thsaner%?gf’\é%ce mar k
C designates a ferroelectric capacitaor.., As sho Qék'ﬂé%n% g@ich i's
sectional vi eRWTESSITEUAIFET (e FISATE Y iSFEY 1S%ower® B et (Zik% 352,
ferroelectrics, 1350, 5?3n?“ca per iesl ectrode I35 & el ot £6hi 81 Ehat cor der

to formithe fedel capacitor on a sem conductor substrate

together with Qi t.JiNe13p3and wprdhdined 30k Rrtsemaicehos cel
structure, it beconmes possible to formthe cell of 1T1C
recovery operation and the setting of driving condition
of recording head.
In accordance with the present embodiment, with
20 the provision of the function to receive signals from
the outside, it becomes possible to respond to
variously signalized questions from the outside in
addition to the effects obtainable by the sixth
embodiment, and communicate information between the
25 device and the outside bidirectionally.

Here, for the present embodiment, the description

has been made of one device 121 being provided with



- 109 type as shown Fig. 52B, and cell of 2T2C type as shown in Fig. 52C
Al so, irrespective of the nobdes of ink tank for which the solid type

sem conductor device is arranged, 5 it is necessary for the nagnetic fl ux
(magnetic ffield) to act stably between the oscillation circuit
incorporated in the spherical silicon by the aforesaid nmethod of

manuf acture) and the external resonance Tireuit shown in Fig. 49. Here, in
the case where the 10 solid type sem conductor device is arranged to fl oat
in liquid such as ink, the liquid surface nay be vibrated due to external
vi bration sonetinmes. The gravity of solid type floating sem conduct or

devi ce shoul dpbessstabliesbetlisg msans kaépanBepseablEecdidusit@irtther eof 15
in liquid even in such a case. As shown in Fig. 53A and Fig. 53B, when the
bal | seni conduetns #2®iceut2id oayt hespegaipile te RFPYWEE PEFFIVHE® in
liquid, it is necessary, as shown in Fig. 53A to satisfy the relations
that (1) buoydatecEirgweeghs Wnd0PARASPEF BAAUSILAENSGT M5 %R buoyance
and that of weight éline t hat runs throu%h t he centcc r of gravity G are in
agreenent in drdévidsake¥pfereddéfrEanitn 96y 5RSed g‘r‘?&i’t itg‘r?. In Fig. 53A
and Fig. 53B, a reference nark L designates.ink. .liqui r ’ 5
liquid sBrfac8tTBCtPRE Ba¥t BF 8Fr6P§\‘?lg‘t yo %Patgug)%’aengggeanfle%en%s{%:%%ter.
Then, as shown_in Fig. 53B, n Liquid is_caus - i (et er nal
force to vibr SFe}ngngaf‘ elgo\fylg © 37‘6% Ist? m°2‘8n3‘%€?%re &eovijd(j:egcefgé%?%s slightly
inclined fromthe,_bal anc c i, 0 e bUOYaFEL1l t he
coupl e of for&%‘g%lhgrf 8Fn§§tb)%BSH%%g'%g;taﬁcgg%%ﬁ\%gﬁgh@tﬁr5 Here, the

i ntersection i iRe aghizan afr weisehttr(dmdicateshiby one- dot
.chain line i nB%iengug%B;tﬁi%ﬁgtoEé %gllda%%gg: condi tijon and that of buoyance

(i ndicated by g@lisdahine the Bitherd3R) ide e indcldmedwonddjentnental | ed
"metacenter"”, and the distance h 10 between the netacenter and the center
of gravilby i sneahlse¢rohaicght theds alrows iim fichire dexanpieiindey neeacent er of
solid type sem conductor device 1210 is positioned higher than the center
of gravity. Therefsar ehet Heteomglle pofe sEBfeorafesi iy €s¥78¥i ng force) acts in
the direction in which the original position of bal anced conditioEeis

r egai ned. Now, the description will be made of the examp
of specific structure of pressure adjustment means,
together with the manufacturing steps thereof.

15 Fig. 26 is a view which shows the one structural
example of preséure adjustment means provided for the
solid type semiconductor of the present invention, and
illustrates the case where it is formed on the
spherical silicon used for the aforesaid ball

20 semiconductor. Figs. 27A to 27G are views which
illustrate the manufacturing process of pressure
adjustment means shown in Fig. 26. In this respect,
Fig. 26 and Figs. 27A to 27G are sectional views taken
at the center of the spherical silicon.

25 As shown in Fig. 26, each of base electrodes 201
is formed respectively at two locations of spherical

silicon 200, which face each other. Also, surrounding



This restoring force: T cam be expressed as follows 20 T = Wasin6 = Fhsin6
- pgvhsin6é (>0) where the Vis the volune of liquid displaced by the solid
t ype sem conductor device 1210, and the pg is the anmount of specific
gravity of solid type sem conductor 25 device 121 0. Now, therefore, to nake
h>0 is essentially sufficient condition in order to make the restoring -
111 force positive. Then) fromthe repregentation of Fig. 53B, h becones
as given below h = (I/V) - CG5 where the | is inertia nonentum around the
O axis_ Therefore, the relations of: (1/V) > CG becone the prerequisite of
the ball sem conductor device 1210 to float stably in ink, and performthe
10 i nduction oheekpberpasii séliopoe2pPonStite falefsl ise£oraece CJFEUII as
well as to nmake the bidirectional communications w th conmunicati means
outsi de the de¥Nc&ilmj g0654a HagMEgtoskB HPY APIEWS ORI IOR S |2|1L?St e 15
schematically the structure of ink tank that uses the oI

sem conduct or 2d8évi ¥biclharEnRUPRAK t541 18h STt REY e R?&h?ﬁ?%fv¥ﬁﬁs

conprises a first chanber which is conpletel Iosegh contQ% i nk 547;
a second chanmBeBaRhiéhhi §hehEUREGSEE §& Jrés al hi ng

negative Spressure generatin er 546 in a stafe Lomuni cat ed
"W th thelair EFEPgElVSﬁH %BSEEE E§F|v¥h6§§§§%%%5%§ Bﬁat communi cate the
first and seco the I t rt. of idhe second
chamber is 25° ESHgE 85 2 ougﬁceﬁe%%% §ﬁg§%§ pé%#ﬁg&%ﬁbﬁf%@ﬁﬂgﬂbt@e
portion on thﬁﬁ QEOOEEQtﬁe% 5915?% CUFUH ALY MG RRSSAJR 4B Séde on the

wal | portion
205 facing the base electrode 201, respectively. Also,
the SiN film 206 has a gap locally with the spherical

10 silicon 200 in each area from one base electrode 201 to
the other electrode 201, respectively. Each of these
portions becomes the passage 212 that makes it possible
to distribute the air between one movable member 210
side and the other movable member 211 side.

15 Now, with reference to Figs. 27A to 27G, the
description will be made of the method for
manufacturing pressure adjustment means shown in Fig.
26.

At first, on the entire surface of spherical

20 silicon 201 shown in Fig. 27A, PSG (phospho silicate
glass) film 202 shown in Fig. 27B is formed. Here,
before PSG film 202 is formed, each of base electrodes
201 is formed in advance on the spherical silicon 201
at each of the two locations which are symmetrical to

25 the center thereof. After that, as shown in Fig. 27C,
in order to form openings 203 on the PSG film 202 to

allow at least the base electrodes 201 to be exposed,



second chanber. For this ink tank 541, a first solid type sem conductor

devi ce 1301 and a second solid type sem conduct or device 1302 are arranged
in the first chanber, and a third solid type sem conductor device 5 1303
and a fourth solid type sem conductor device 1304 are arranged in the
second chanber. As shown in Fig. 54A the second solid type sem conductor
device 1302 floats near the liquid surtage ef ink 547 in the first chanber
of ink tank 10 S41, and el ectronotive force is induced by neans of nagnetic
i nduction fromthe external resonance circuit outside the ink tank 541.

Al so, resonant frequency can be generated. On the other hand, the first
solid type semin@oadgot, orhdepassat@0tdo eedess it diggrenal thefP9% | nk t ank
541 induces el ectronotive force by magnetic induction fromthe external
resonance cir &dilm @QURsiice palteeirmed vk US4l ofAIRW tqk1l fhe@raRsi ¢ he resonant
frequency signals generated by the second solid type sem conductor device
1302, and t he psawestsi me,th2(bec Eemiinns OfaAHMg Ha15ads okt bl bt at i ng
means. Further, it generates resonant frequency to comunjcate %Be i nk

i nformation inside Thied i Bie SAMTSAP tF&gt-hg%Rn é%%‘er.‘gﬂ?ne*f%i 1¢ase” the first

solid type sem conductor_ device 1301 and e second solid ! type 25
sem conddct or "¢&Wiode 1363 1y % A dEF RS H- Ui Fe e?rénshef u?]%%‘lgons, and t he

functions of these devices m i hverte h ane. - 113
Next, the des@lieftiroRas oD D BN S O E S o oI EE PR, ng the
anount of ink in ink ta 1. Wth the i 0. h t{skssolid type
seni conduct or TFEREE ﬁ% gcﬁlc? t%aes%eecl}nccﬁgﬁ% ?@lpeé%%ms%%%%ﬁc?or devi ce
1302, the ink Condid i $e6lq aledDednidd 8l shigbeqdsntep! eagntadvhn Fig.

.54A. From thi s condition, irst solid type sem conductor device 1301

and the second s6lif tyfRe semeonductefodeyizes 1302 asembikeni sreoper at ed
in the condition where the anount of ink is reduced as shown in Fig. 54B.

In this may, the-@mHintofcd i Gaede wetactisccohier eovaheedpstkippson has
been nade of the two points in Fig. 54A and Fig. 54B, but with the

peri odi cal operatieonafctied iysteand Becomelr sobpndthgpensértconduct or

devi ces 1301 and 1302, the anpbunt of ink can be detected one after another.
Fig. 55 shows ¢dhecwkanperafof ekemiers ahbicae 308t uSiYf £odfpdLesilgnal s
at that tine. Now, the description will be nade of_ the ge ecti 20 of ink
anount in the Swoerd WHaFECHR gBR FRA phRsSaYer gER&r 5P n%lgw 2§§r), in

whi ch the negative pressure %eneratifg negbeg 5é6 iﬁogqntained, after ink
547 in the firigte Ganbermig0hProngetvavarPabFases
15 Further, as shown in Fig. 27F, the SiN film 206 is
patterned to be in the form of movable members. Fig.
28 is a plan view which schematically shows the device
at this stage. With the SiN film 206 patterning,
radial slits 206a are formed on the Cu film 204 portion
20 on SiN film 206 as shown in Fig. 28. Then, the Cu film
204 and PSG film 202 are removed by dissolution using
adequate solvent. In this manner, as shown in Fig.
27G, an solid type semiconductor device is obtained,
which is structured with the movable portions 210 and
25 211 on the two locations, each on the upper and lower
portions, respectively, so as to function as valves

‘supported with a gap to the spherical silicon 200, and



As shown in Fig. 54A, the third solid type 25 sem conductor device 1303 and
the fourth solid type sem conductor device 1304 are fixed in advance to
designated position in the second chanber, respectively. For exanple, the
third solid type - 114 sem conductor device 1303 is fixed to the upper
wal | of the second chanber, while the fourth solid type sem conductor
device 1304 is fixed to the bottomface Gf4 the second chanber in accordance
with the exanple 5 shown in Fig. 54A and Fig. 54B. In this second chanber,
the difference in resonant frequencies is utilized, which is detected by
the third solid type sem conductor device 1303 and the fourth solid _type
sem conduct or tHewi,ce F3@tehpetseen thife URRRIhMAfalfk MeRhews| #k0t fod
negati ve generating nenber 546. If the signal output is set in advance so
that the initisehestiged isdLisens €0dnd acWarfb&Pace ihetatpdenett WPYRTt he
termnating point in the first chanber, it becones possible to obtain the
si gnal out put "eyePdes AR e 215 Bng spherfqisl e CHout? AT nk inside the
ink tank 541 can be detected at all the tinme. In Fig. 55[ the area A
corresponds t §OPRECTEGatiE Fresds e ety a{ctbfenémcsrfﬁ%ferz, Znd the area B
corresponds to the_ink chanber. As described above, with a plugality of
solid type 20 sem &odudtor® &59?@@&%&5lﬁfWhﬁﬁféﬁ(%fﬁuéﬁﬂﬁc%fl%nk i nsi de
the ink tank %41 c det ect. re, it.i t sible to
detect the arr&ﬁ’r?ttagfrl%%ﬁlgni ot hlglq? i%}gchda&r{ebenfovgaﬁgdl% ﬁ%gng[;e%%n%i)gh%rgrber
| ndivi dual | y. 80 SRId1G A Pl aldd il S8l d dapaser oeogusbobnze

itia

devices the i condition 1n the second chanber can be set in

particul ar. Therefor e iwhid Glbo?stiQTﬂd?Qad hend 1dd -dranki wenghsik ofoof i nk inside
‘the ink tank 541 on a - 115 nenory, conparison with that condition

{differential ideteatiay)od s being perfornmed to make it possible to detect
the anobunt of ink nore accurately. As described above, it is required for
the solii@d 5 type serswondudt areflewirce afo tihieg preserfiig nvent i andt &igperate
using energy fromthe outside and discrimnate the amount of ink or the
like inside ti®, rihe atdscmimt idrerwiltlo wormads caf et aeethiafofREti on to the
outside at high speed. However, in order to provide the 10 recording head
(ink tank) whiahysEing ogeastith W thenergytatont e obt sPHBVSEEH v,

hi gh-1evel art is needed, and also, the device can pe q$iven with the

| owest possi bI"e- & ddts i P PerYP oA ST GRIHE YO 4 i T2V HeTor §V 8% needed so t hat
i nformati on can be keéptadIJSHﬂthout rOVi]_Qé{J egnﬁgyej%rgll tinmes, while

pressur ment means

15 Fig. 29 is a view which shows the equivalent
circuit, the electrical structure related to pressure
adjustment means shown in Fig. 26. As clear from Fig.
29, a capacitor C is formed between the valve electrode
VE and base electrode BE which face each other. Also,

20 Fig. 30 is a timing chart which shows one example of
signal applied to the valve electrode and base
electrode of pressure adjustment means shown in Fig.
26. In this respect, a reference mark C designates
closing, and O, opening.

25 At first, the base electrode 201 and valve
electrode 205 are set at GND level. Then, high level

signal is applied to the base electrode 201, and high



information can be rewitten as required. Further, it is necessary to form
these neans inside the solid type sem conductor device, which requires

m niaturization thereof. In this respect, however, the usual 20

sem conductor process used for the other devices can be applied with an
advantage in costwise. Wth these aspects in view) it has been found that
the FERAM formed by ferroelectrics is opidmally usable as information
accurrul ati ng nmeans provided for the 25 solid type sem conduct or device of

t he present invention. The characteristics of ferroelectric material used
for the FeRAM are the nenory function - 116 wth respect to the electric
field, and usiagethssgnsldiel at&spi eBPibrdt he FRAOVHL¥EPSRLECHTIIF t he
conventional DRAMit becones possible to provide DRAMw th non-volatility
whi | e mai nt ai @Dhg tﬁéuﬁigﬁlgﬁgéassai:hér éBEFaV\Hﬁ“t RESKIEGh 2 eecFréc%é%s

bei ng possible, and no data being elimnated by non-vaglatjl.ity even if the
power - suppl y ¥adiveeeil&chrefignPl> £RE EBPi Haﬁﬁpélggﬁir(?gﬁdé@tlo’r acfle(%l/i@%aécan be
used for an ink tank _effectively. Wth_th cc | ation qf j.nfo tion on
10 such FeRAWailf’ebééﬁﬁﬁgoﬁﬁsgpél &5t 8“5#8&28 ?u‘%or%rargtei (‘)a(nleedxtragzot %/m and
perform signal co nication.wth the o id i.di_rect , | as
to drivedthis28édvi c&Saf FSWJ\]/gn't 558, mﬂ%’gﬁs gg%qfﬁﬁe?lpﬂ?r{%rzrggl%ﬁ%ri c
materi al has 15 higher. dielectri ant i engnals ; i tipossible
to forma capé&ﬁp& CSdI g?ggﬁgaﬁ %F?E%%%_ Egagogegﬁlot ,Sl{dr%er%k?%él ess

communi cati on Wal.gh,dge§nNehLUSEHARY cWh! sHA 1kbSnPo%% blnhiptomeninge |nk
tank and recording apparatus, and at the sanme tinme, the freedom 20 of
comuni cation ks gRRaNEads 8¢ bhessgki dibype rsewiteeidueials deviee. Here,

gi ven the inductance of coil fornmed for the solid type sem conductor device
as L, and thegapaciet ange iokicepac tiak frankedrieobrtduglsolimte ypee

sem conduct or device as C, the comrunication 25 frequency f of the solid
type senmipcondywehncicotemindeatdivebeooldtidiioad by the fol |l owi ng fornul a: - 117
f= 2~~/LC Therefore, when the ferroelectric material of FeRAM serving as

i nf or mati on accunulTatisngomddrd ons ifsi lesg@bliishied Fos s bt hakeCbfie
capacitance C grater for the solid type sem conductor device by %Ilt'xiel i zing

and ink in the ink tank is being consumed. Then;
internal pressure of ink tank is detected by pressure
detecting means (not shown) as required. The negative

15 pressure rises along with the consumption of ink in the
ink tank, and if the detected internal pressure becomes
higher than a specific negative pressure, low level
signal is applied to the valve electrode 205. Thus,
the movable portions 210 and 211 are allowed to part

20 from the spherical silicon 200 to release the passage
212. as a result, the air is induced from the outside
to inside of the ink tank through the passage 212 to
lower the negative pressure in ink tank. Then, when
the negative pressure in ink tank becomes the

25 designated value, high level signal is again applied to
the valve electrode 205 to displace the movable

porticns 210 and 211 for closing the passage 212.



5 the ferroelectrics as capacitor. Thus, the solid type sem conductor
devi ce can communi cate at | ow frequency. The freedom of communi cation
beconmes nore accordingly. Now, the description will be nade of the nethod
for manufacturing the ferroelectrics used for the FeRAM 10 serving
information accunul ating information of the present invention. Fig. 56 is a
vi ew whi ch schematically shows the ECR-ptasaa CVD apparatus used for this
met hod of manufacture . 15 The nmet hod of manufacture described in
conjunction with Fig. 56 is to formthe ferroelectrics using ECR plasma CVD
met hod and (Ba-Sr) Ti 03 (BST: bariumtitanate strontiun) as structural
material of thin feheoeteetmivatibm of WeRANeser¥i ngtadhienMESPdtsieh
accurul ati ng nmeans 20 of solid type sem conductor device. As the nmaterial

of ferroel ectpressaterinl ifibr redkbyechmeECRhg| defagegpedpyalue may

(DPM z[ bi s-di pi val oyl net hanate barium] , Sr g DPM ) 2_,'ﬁqé i-C3H7 ) 4
and OZ are uskd.m3fe BhiDPMFanhRal3ippPije aedesdgppli &4M&t 'dﬁh?S
tenperature each al nost close to the fusion point into - é%ﬁl t he chamber
1362 of the appasagés2hit ARARCHAEIARCEaM S t8RoMI TTRTENTS 56 -0, the
Ti(Oi-C3HT)4 is hubbled by carrier Ar gas,t e supplied int hanber
1362. Me@nwhi Eee tR&UEF g§hsdpseqtdsrs FF§8%5%Vnpgefﬁgﬁﬁughéﬁéqggg. I n

t he chanber 1362, spherical silicon.is hel j 63.
Then, m cr onaP&28f ?FS&YGﬁ?pﬁgtﬁﬁgugég Fﬁ?%a%%e%%ﬁgﬁ%er E£%5§%ﬁ$%ﬁé%

magnetic coil 1361 _to nmake t.h foresai. isal AdARgetd Rvihe ehanber
1362 to be 10°BP&AE. PTRGSYS ?ﬁgeﬁgﬁe?ﬁgfgpbggéh e surface of sanpling

stand 1363 "‘h?%gult%t&e.o%p itk o8l bieComd S el din e sehasher 4362, and on

. the surface o pherical silicon on the sanpling stand 1363, thin

ferroel ectricfipkmoforard oY phelkkeslee detes tile eaalns iin prasucetne |t 15 may
be possible to enabl'e the sanpling stand 1362 to rotate or to nove in order

to formphe thin feiroeheciiampfliel MwRId armmRLcn 26he e faceuotusphesi ca
silicon. In this respect, the description has been nmade of 20 the aforesaid
met hod by use a@faliGRdpltas paro@Benethrodhovmitlet e ateidned 30 rd néééssarily
limted thereto. Besides this nethod, it nmay be possible to adopt plasma
CVD net hod, t If@mra:lhmtma'id}@odi,ndlvmqum%cilﬂkartE(Dr}barﬁ%sml'}‘rgﬁ’lod,
sputtering nmethod, or the like for 25 the formation Hﬂfreof. Al sq, as the
material s of ohitn iferhgeloadsride AN%ningidmyPhe PosdBt 32 UeC hesi des

t hose descri bed - 119 above, PZT (zirconate tilqﬂg;qénésgkighéﬁlution of
Pbzr03 and PbTfd3] LtPmasr PerigeadE£n (17 <t BT Bt T
tantal ate): Sr-Bi.z-Ta209, SrTiQ3 (STO strontiumtitanate), BaTi 03 (BTO
bariunlﬁﬁtanafﬁb%y(ﬁ%ﬁPﬁf? BPFP S that is, netallic oxide formed by adding

La to the solid sohypjon e RRAAR ANhPRTI 0%)5d Rhuad A -0 dr exdinp) 003 or
e |1 Ke .

of the specific structure of pressure detecting means.
Fig. 31 is a view which shows the structure of

pressure detecting means provided for the solid type

20 semiconductor device of the present invention in a case
where it is formed on the portion of the device
surrounded by broken lines in Fig. 26, that is, formed
in the passage that constitutes pressure adjustment
means. Figs. 32A to 32D and Figs. 33E to 33H are views

25 which illustrate the manufacturing process of pressure
detecting means shown in Fig. 31. Here, in Fig. 31 to

Figs. 33E to 33H, the same reference marks as shown in



As the bidirectional comunication nmethod adopted for the systens using the
solid type sem conductor 10 device, it is possible to use the wireless LAN
systemthat uses frequencies of m crowave band or the wirel ess access
systemthat utilizes frequencies of quasi mllineter wave to mllinmeter
wave band. In this respect, the description will be made of 15 the outline
of reception a.nd transmission in the wi7éless LAN system Now, hereunder,
the data transm ssion fromthe solid type sem conductor device to the
recordi ng apparatus will be described; on the contrary, when data is
transmtted fromthe recording 20 apparatus side to the solid type

sem conduct orFilgvi 26, adesePPALfdt FOnthe &PES PBESFHRE BYOSRe data | D which

has been distributed to the transm ssion an recggthon %:des,.r ggctively.
For the sol i daPpparisedi éBnliigt ofbdevPfeEon tifie S¥8PH-ENSHCLY o' sidé; each

ortion of the line nonitor, data, hand]ing, acknow e checkin
gnd ;rror proéésgﬁn@OFSEEPVéﬂﬁgdwlﬁﬁdgkér%Pﬁggﬁgchaggéggg%hraqﬁsglgél1%0
on the reception side, _.each_portion_of the t a Lng, ement ,
error procegsFﬁﬁFeﬁﬁanaFgﬁlﬁg %éeaﬁpgﬁﬁéaf g%oﬁﬁnsggéko%ﬁé%§¥qugsgg7 is a

devi co- off {heeP anih SELERCs HEC: ORen PASCS e, CF oy (rag. “thet niral

devipe oﬁ t he? . . ata 1 s transnlttedz thg initial
setting is made,ln acc@idanae Yeblukhepeeanianged ceatinginali onigr ot ocol

and then, the'8ddress on e’‘reception'side is .set for transmtting
arranged in the passage 212.
Pressure detecting means shown in Fig. 31 is the
semiconductor distortion gauge that utilizes the piezo-
10 resistive effect of polysilicon film, and formed in the
passage 212 of pressure detecting means described
earlier. The polysilicon resistive layer 221 is formed
on the surface of spherical silicon 200 as a diaphragm
having a portion to float up locally through a hollowl
15 portion 225. On both edge portions of the floating up
area of polysilicon resistive layer 221, wiring 222
formed by Cu or W is formed, for example. Then, the
polysilicon resistive layer 221 and wiring 222 are
covered by protection film 223 formed by SiN. In this
20 way, pressure detecting means is structured.

Next, with reference to Figs. 32A to 32D and Figs.
33E to 33H, the description will be made of the method
for manufacturing pressure detecting means shown in
Fig. 31. Here, in the following description, it is

25 assumed that pressure detecting means is formed in the
steps after the state shown in Fig. 27D.

As shown in Fig. 32A, PSG film 202 is formed on



10 data. If any signal collision occurs during comrunication or no

acknow edgenent is returned fromthe device on the reception side, data is
again transmtted. During operation, the |line status, and the absence or
presence of acknow edgenent are 15 indicated on the display screen or the

| i ke provided for the recarding apparatus on the reception side, thus
enabling the user to respond and take aciBon exactly on the respective
operations. Fig. 58 is a flowhart which shows the procedures 20 for the
recordi ng apparatus on the reception side. On the reception side, the line
monitoring is always on, and when the availability of address of on that
side own is ashertarfiade détaphezitelchédirpanm?Ofe | Ne& afd QMR ed on
the buffer of the main nenory. During 25 reception, if block mark cannot be
acknow edged Peég-182Byt tbier PEReféhBcRAd dgnPadremed iiddft it %ﬁg”?o
erroneous detection process after the conpl etion of - 121 reception, the
current receppfofihes §&éBHnHQHFl?ﬁeﬁ?5I#ﬁ@eiglﬁbngﬁdrégﬁﬂﬁﬁqﬁ Vaiting for

the arrival of header. If reception is coppleted w_thout .any.erro t he
contents of r@é@ﬁpﬂéﬁhsﬂéaPH&FcBF@&eSﬁ'thggﬁpsm%%/%?%ﬂﬂ%ﬁhe%ﬁ%? {%%'solid

type sem conductor device of .the enmhodi ne SCIL.i ' netic
i nducti of gen@Péﬂé&lB§°He£ﬁ§lﬁFlggrﬁaygruggg g% g&f@?ﬁ%ﬁggﬁgfﬁi égﬂg

supplying electric power to_actuate t evice, {dri@y Hegpossible
to use Iight.m?ﬁbﬁg %ﬁ §PYEF %%ec%%§5?§lﬂh20%rfg théss and darkness of

light into electric¢ si,gnal h t ehjgab, Al ngas, thee resi stive val ues
by the irradigpigﬁﬁgﬁllgg%ﬁbf%hgpgﬁonéhckﬁi, #Br instance) is used to

generate 15 e'd%%firgin%égﬁw'%a ot B RhotReoRduCtd prafdeet  tihasst prasuced. As
, the phot oconduct or, s, I'nSb or Hgo.BCdo. ZTe or sone other two- or

t hr ee- di nensi epglyralilo¥s.g.GaA%, Sietald-iS ,f£idm t heudh kes i @1 usabVe. 1furt her,
when heat is used as electronotive force, it 20 is possible to generate

el ectri g opowers diynde ays meft aquant Wvile frfesdto dofory ddiatP @by Ehe¥ 9 f r om
substance. Al so, the solid type senm conductor device enbodying the present
invention is prefiertdbley lappd @24l e whoathd g mejard ntrf WRP cHifdREs it 25
possi ble to detect the information of ink and tank as well reLated ta the
ink jet record2®y g ilpcartitong RETRSPVIHIDT R HY SHeetPRY ?ﬂRSdnglets
di schar ged - 122 fromthe recording head to which ink contained in the
det achabl y noultaadbag®tank is supplied to the ink jet recording head, and

comruni cate such infornmation to the inhk je cordin ri chE der to
control the 5 pri nt"g’re%tt%}? d?frdd}e%ﬁzaﬂt% lnéet%%%lg%(f (?11(’) grﬁgb#)gifﬁéiigﬁgﬁj et

printer to control condition insid i t @hKe O3 "BE NERLbRNI Lnoptigmal | y.
In this Yespect®® i though the 2rc1)2u$lt’e'ratﬁa%geea{:{r1j!<§ﬁ1ce of the ink jet recording

apparatus is ”ééstE show, £0rs ther 10n S e Sen siearboh eathodf thesofbemicgver
may be arrange
protection film 223. Further, as shown in Fig. 33F,
PSG film 224 is formed by plasma CVD method on the
protection film 223, and as shown in Fig. 33G, SiN film
20 206 is formed thereon. The state shown in Fig. 336G
corresponds to the state shown in Fig. 27E.

Thereafter, the SiN film 206 is patterned (Fig.
27F) to form the movable portions 210 and 211 as shown
in Fig. 27G. Lastly, the PSG films 202 and 224 are

25 removed to form pressure detecting means in the passage
212 as shown in Fig. 33H.

Now, the description will be made of the pressure



to be sem -transparent, and also, a sem -transparent ink tank is nade

usabl e, light can be adopted as conmuni cati ng neans. Then, the user can
observe the light condition of the tank to easily notice such 15 condition
as "tank should be replaced". In this way, the user is pronpted to repl ace

tanks. (The button of the apparatus main body has been arranged to be
illum nated conventionally, but such ikl @i nations may indicate several
functions dually to make it difficult 20 for the user to notice the
contents of information carried by the way of light being illum nated.) The
solid type sem conductor device of the present_ invention cor’g)ri.ses means
for convertingetrtéinnl PEABEEPLENEANBLRESUEE Sotierd 8¢ MRS vt onnent al
25 information and information accunul ati ng nmeans whi ch operate bfy t he
energy made usabesepget ipsFéfer §y - c8RFeFtiOng IfedhdCistrd M Hat' " means for
conparing the_ - 123 5 10 15 20_.25 information thuys obtai ned.an

accunul ated i AL8PFEN 8h f£8F GFEEPIMbi ﬁhlaitoﬂﬁon&rjh?risnf Sratd u%ofmfr%r?]i cating

means for conmuni cati ng%t,he i nf r.r’r%t.i on .t hus op{ogjnn%ql ton_réj

0 e
comuni cat ed £8%t R&1EAt s a8™ Then, “wi'th e or mat 1 on “accumul at1hg means that
uses the FeRAM whi g?lelﬁs foryred By, ﬁ:'ix%e!r%%tirét%%clé L, PRRONBS possible for

e
the deviCe to effi tllgy abt aPn te%‘e environnental information that
surrounds 18, Juhilg 4L 2100 L6 esBgi:Cal 00nf QuidtdamE Wiy Further,
comuni cating“neansS’i's arranged to recCeive signals fromthe outside, and
obtain informationin %cp)qr{@@,nc,e RMt B tiwe 4sirgnal s thus received. Then, when
the result of conparison between such information and accunul at ed
information i $1L5@NSH thed aihetthe oulosi detsagetdiary s Yhcdhenasf theat i on
“thus received, the accunulated information is stored on the FERAM which is
non-vol atil e pedpey thormed hhef ersdeltestad oxldrenderski ngncrepsesi ble to
performinformation process exactly, and execute signal conmunications with
ext er nall cappakabiss alpitdiarlégt iiongidopoatt ivig o pdwd Girgelaveyentage. Furt her,
with the utilization of ferroelectric material_ of FeRAM as capacitor, it
becones possi lhertee frrak &here foagac et EsF ROV 50 sERT LBAUNUEt or devi ce
| arger so that the degree of comrunication freedomi enhanceg when t he

solid type seried&rdictiodigdliacs Scohihihi it &FSFTH ¢ ne " UPSPd8T Also, with a

plurality of solid type sem. conductar - 124 devige in an ink
tank, it becoRESSFESsiVI% 110 % At CRtE i‘?\azlr%%lgt?ﬁesggi}%g:ﬂggg?nati on of

i nk cont ai nedgi&rjs&tsgﬁvien |§ﬁ%ryj(e2tﬂ{3%{o§ed% nsige {he.tank, fRd therkhke to

t he out si de, S an rec g ‘apparatus. For exanple, in

order tqcstabijlize ink e HShHAEDPYaONF ddvhdigethe3degree of negative
pressure i nsi de the tank t hat changes fromtinme to tine along with the ink
consunption, idndrydLquited i prdtde, tiee capabiti ¢y dosppecamenat offi gh 10
speed with | ow power dissipation, as well as the optimal size of the device
owi ng to the rpeStydicticyn irgosad wpdragde 2¥hi 1abkhovy by thecehangel t hese
aspects in view, this device advantageously stores accunul ated information
.on the FeRAM wifl churnrerftorinedtthys making it possible to detect the

4 spl ayed or

pressure of passage 212, that is, the internal pressure

20 of ink tank.

To describe further in detail, given the length of
polysilicon resistive layer 221 as L, the sectional
area thereof as S, the total resistance value R can be
expressed as-follows:

25 R =pL / S
where the p is resistivity. Here, if the polysilicon

resistive layer 221 changes along pressure changes, the



15 ferroelectrics to neet the requirenments. Further, it is structured to
supply in non-contact the external energy which is needed to drive the
solid type sem conductor device. Therefore, there is no need for the

provi sion of energy supply source for actuating 20 the device inside the
ink tank or for the provision of the energy supply wiring to be connected
with the device, thus making it possiblLegho_-use the device in the |ocation
where it is difficult to set up any direct wiring with the outside. 25 For
exanpl e, when the electric power is used as energy to actuate the device,

t he conduction coil of an oscillation circuit is fornmed to be wound around
t he - 125  9dh@tnsvetame sofl oseleird alsy pe +s & ,c et ey i dearice wslext er nal
energy converting nmeans. In this way, by neans of magnetic induction,

el ectric poweknkgegener.at ead ithel e heantatd, ontheoidedteitoweeln ddwa external 5
resonance circuit and the oscillating circuit, thus making it possible to
supply el ectr becpowsr stralileer devisce A% .nodlsont ddte d reitdrigesase, PSince the
coil is wound on the outer surface of device, the intensity of inductance
of coil 10 chZhgesedepdrdishg porpettive einniEbeefmareased Al ameAR nREt ank, i nk
density, pH of ink) for exanple. Therefore) the oscillating cjrcuit changes
the osci bl ati §§ef regisk@pcen vadadr @asc &he i aea Sath st It et

i nductance. In this way, it also becones possihle to 15 detect the ink
remai nders i néth@e lergtinanabe HPOFE S65% @shdd-UPbn the updated changes
of oscillating frequency. Then, The solid type sem conductor device is
provided with a hollow portion in qudes fheat in 20 liquid, and at the
sane tine, the center of gravft Réq{@g AE@’?%%TY% A® be set at the
.position |lower than the center of device. For exanple, therefore, even if
the recordingchead .and siink J Al Jraunted 1op,d.he ink jet recording apparatus
oper ate seriaf]y to cause ink 25 inside the ink tank to sway up and down,
and right and left, the device floats stably in ink inside the ink tank,
whi | e detecting the infornationégthghg,:@rggggkgkgx£9320 i nside the ink
tank, and the like, in good pred sipn. SMdSeovler, 1t Fs nmade possible to
hold the coil of oscillation circuit forned for the device descri bed above
on the positi emesd athe <gstiabithez edbadiftilviregspeci chdmge hef coesistargeer nal
resonance circuit, hence enabling the bidirectional comrunication to be
made value against distortion.

10 Then, using bridge circuit or the like, the change
portion AR of resistance value is detected to obtain
the pressure changes.

Polysilicon has the property that the distortion
resistance thereof changes by temperatures. Therefore,

15 it is desirable to provide a temperature sensor for
pressure detecting means having polysilicon resistive
layer 221 in order to monitor the temperature of
polysilicon resistive layer 221. In other words, with
the voltage VDD which is supplied to the polysilicon

20 resistive layer 221 through the temperature sensor, it
becomes possible to compensate for the resistance
changes of polysilicon resistive layer 221 due to the

changes of environmental temperature, and detect the



stably at all the tine. - 127 WHAT IS CLAIMED IS: 1. A security system
of a recording apparatus having a recording head cartridge detachably
nount ed t hereon, wherein said recording head cartridge conprises a
recogni zed data hol ding portion for holding as recogni zed data the personal
i nformation recogni zed by recogni zing portion for recognizing personal
information; a key code A hol ding port+o®lfor hol ding key code A, an encode
converting portion for encoding said recogni zed data by said key code A, an
encoded data holding portion for holding the encoded data by said encode
data converting portion; an information input and output _portion for
recei vi ng saiihtkeynabderés$uoen ofi tnketanrki RGrapparaFrasesVde, and for
transmitting said recogni zed data and sai d encoded,data_to_.sai.d h%%prding
appar at us; an enér@@ec%mbé@ttﬁ@ep@?@i@ﬁnﬂBFtEBn@%V%FﬁgPEPgéaanﬁ?i e force
supplied fromsaid recording apparatus side in non-contac&sgnto electric
power for acttiei#foreashiefPEeFaRTrer aPIPSFPEBAs™ ARG 45i 8 Pecor di ng
apparatus conprises an ener supplyipg_portion faor ppkyi ng el ectronotive
force to saida%mé%@?b%%nggrg%nb“%o#%?%nagnsh8ﬁpc%ﬁtggpf ggkey code K
setting portion for the owner, of. recordi appar : et J@\ code K
a key cotle A hoIdi%ﬁepb?Frgﬁn5n5h8w§e§chgg'Bgﬁoﬁéﬁgéagg§tfg%hﬁbr hol di ng
key code A and y de, B, cre ' i,d 16806 Kt an®spesid weley; an
i nformati on i%it? 5§§ gﬂ?ﬁu%°§%?€Fg%8$B?ﬁFr2§§§ﬁfgi%5 ggid key code A to
said solid type sem conduc kce, I wheCal MisNGhosdied renng zed
data and saidPg%§6§%§ gg#aggégggégﬁg gg@?éb?ygg sem conduct or devi ce si de;
a recogni zed gﬁ‘%a feLdi pad1RoRbkon fak hel doRgainedldd t3@ dmlecogni zed
data; an encode dara hol di ng portion for holding said encoded data; a
decode conver thRgaRaihigoBubon odecodinnghsiai dagnceded idintadss sléi d key code
B; a decoded data hol ding portion for holding decoded data by sai d decode
convertiipg poehhancea datacoonpamning park isen afSortoc PHEMEHg EHF2ogni zed
data and said decoded data for reference; and discrimnation processing
portion for adeitting EWemubeioly PEEGHEIRE AP YardeudadS gk n‘%”t% e
t hereof inpossible in accordance with the result onfconpari§8ﬂ3q¥rsaid dat a
conparing por eRealy2diAsedued Of SRS NG FF W AMT-YSwheFein the
encoded data by the key code A cannqt be decaded by. sai Y, A but by
only said keyudsgevaolst Kaysc@s Cf Esttm aglgnorad]l nlgn%flo ai?nf(if,iﬁ%\her ein
sai d personal _information.is voice, a fi I i s of eyebal | .
4. A securityk§?§teﬁpﬁbéﬁ?ﬂﬁhgﬁﬁ? %ﬁﬁééﬁﬁaﬁégé;gszég%qggtgﬁ?ecognizing
portion, said key cod di_n oritd I enGoOten £ as\yest i wglLportion,
sai d encdde 085\%&“&3“&#‘?{%& gtlrltlgL alrsjr g%greag?%%lh said solid type
seni conduct or ggevi ¢, 1N G reAi<h 11 AR | @ni dpituanst odwlite poili bhuand
said energy converting portion are fornmed on the surface or neat the
surface of saisgdrselded t Vipe wRIBandind arb devicenaintaiPothg, imReFARlt ank
having at | east one solid type sem conductor device arranged t herefor,
.conprising: eRpefegysen\erts e tigars fweer oiver e el et yyl P ¢ o EhENGut si de;
operating neans operated by energy converted by said ener converting
means; mherebﬁn$mabduﬂdnknﬂ<ﬁqgrﬁﬁﬁﬂ%ﬁﬁ%ﬁﬁ%ﬂtW%kCT%?g?%cg¥dPﬁéagb§8ratus,
said ink jet recording apparatus being provi ded mﬁ%h.gﬁogosen%kgigﬁkneans
for recél®ing deRuEiFAPHAT i Pt CORTETRG-MRahs dF safd"sol'td type
sem conductor device arranged in said ink tank, and transmtted through ink
contai ned i n FHRPIHIPENK; and wherein each of said plural ink tanks is
structured to be inst%%led n d SégP%éEQoRoﬁééiBQe'”mQSEOBQa@B% with the

T A i PR Th , d i

kind of ink contai med 53 s respectrvely, and conprises neans
for issuing warning to.the use e Lo phoLosensi Lh¥e WBarRe h@eei ves
t ot PRk YRR Rer -

said |ight anddEi%tt s7'8ard 1k g insfalled on an inadequate
position. internal pressure is adjusted for the ink tank which is
25 used for an ink jet recording apparatus. The present
invention is not necessarily limited thereto. The

invention is applicable to any case where the internal



6. An ink tank having at |east one solid type sem conductor device arranged
therefor, conprising: energy converting neans for converting energy from

t he outside; operating neans operated by energy converted by said energy
converting neans; whereby said ink tank is nounted on an ink jet recording
apparatus, said ink jet recording apparatus being provided with

phot osensitive neans for receiving lightsanttted by |ight - 130

emtting means of said solid type sem conductor device arranged in said ink
tank, and transmtted through ink contained in said ink tank; and wherein
each of said plural ink tanks is structured to be installed on, designated
position in apresdaneeofii ahclheeRi ndngpingk ebabddndg P8I ®% nk thank,
respectively, and conprises controlling neans for contraolling the recording
head having i bk hosbepsefprabidies r bAVSHRH i 16t 8PPEY the tAMETH Htcd? dance
with said kind of ink when said photosensitive neans receives said. |ight
and detects shhe FpketwhrTBei A§ PASFELPEE dR SAPnAded é‘fgjorselsﬁJoqﬁ. 7. An
ink tank containing ink to be s_ugpl ied to a dischar e hlenqéj 1jaop[kdi'sschargi ng
i nk, and hol dERBCREBERETe PPESIDLEPARM RESSRTEFS OF tferdot, “conpri si ng:

ressure _adjustnment _neans . for . adj.usting._n ti, I re . jh id.knterior

Pn acgoréanlcgoﬁfﬁﬁaﬁééaf“?t}@%BFB?JgE?gIri %nsgigl :J\ré'? eg’ir(;i?l;sclégﬁdi stra!Lnrz(‘j'?Iglj{jmt |

conver ting means. for GoR¥ert! Ad.SARLEY PravAshomhe il sives it o ener gy
or

of different _EPHHaflPS sdi d"energy “operating said pressure adj ustment
means. 8. An ink &gg% agcepdi ngyt 9 ¢ idBoha e HRids Sdid-dyesturérder

adj ust nent rTEg.ngCOH‘pI’I ses passagé for comrunicating said interior and
outside; and %ovglr\i%tn%?xhﬁnir%@om&n@p%mé& aRd sehosdmp i« passage. -
131 9. An ink tank according to Claim8, wherein said valve nechanismis

provide with a;aewableeanerboruct sRlceeenhie Hyacel ectrostatic attraction.
10. An ink tank according to Caim?7, wherein said negative pressure

adj ust nept i s nade ahy cQpehien @ reaisth rea sshges tmentthanespey dtdvrP@¢nsai d val ve
mechani smto induce the air outside into the interior of said interior when
negative presseseribesaiby ientespildt aonde Hiafie YPeIAnthihk PadkSattor di ng
to daim?7, further conprising pressure detecting means for_ detecting
negative pressaiedn igaiaddordenicsr WEhdify IoP&dtad B Eher gyCtoilerted by
sai d energy converting neans, said pressure adjustnment ne dj Lng
negative presdiire Gapks g Shnilsy id&tqcﬁ:eéiﬂ%;; %elbses%‘? hé?%%ggjzrslgl Jtm!:‘é'gl)#lg '
detection by said pressyre detecting neans. . ' gording to
Claim 11, V\Il’leIHé)iwﬁVS%é:i d "%ﬂ'eé’sg%ree SRSt YR nseeé‘glmcégd%%% SQ%V%Et h™di aphr agm

for med pol ysiljcon film.t tect gal h MEL PrESSUEE &dn S@hHtiBheRRor
utilizi ﬁé‘ chaﬁﬁéadoff%rresﬁhs il\?g( sca rﬁ{g’s y the di spl acenent of sgi d di aphragm

13. An ink tank AcGHr didik (O Bddind tEd hermeonpeksengy baf eheat i on
accurrul ati ng means for accunul ating conditional information of negative
pressure adm td,8d; )y ifded@dcy @ the recording head. Also, if the
amount of ink contained in an ink tank is constant in
the initial condition (unused condition), there are
20 correlations between the amount of ink consumption and
the internal pressure of ink tank. Therefore, if only
the relationship between the driving frequency of
recording head and the internal pressure of ink tank is
obtained in advance by means of measurement oxr the
25 like, it may be possible to maintain the internal

pressure of the ink tank adequately by driving pressure

adjustment means on the bases of the driving frequency



- 132 discrimnating nmeans for discrimnating the necessity to adjust
pressure in said interior by conparing the result of detection of said
pressure detecting nmeans and i nformation accunul ated on said information
accurnul ati ng neans, wherein said pressure adjustnment nmeans adjusts said
negative pressure when said discrimnating nmeans discrimnates the
necessity to adjust negative pressure,-asd said i nformati on accunul ati ng
means and said energy converting neans are operated by energy converted by
said energy converting neans. 14. An ink tank according to Claim11,
further conprising: information accunul ati ng neans for accunul ating
condi ti onal iafothat renovfiingghehdeepeasyiitbosdnithee® By istemt &k,
reception means for receiving signals fromthe outside; and discrimnating
means for enabremgusai depeessnfem@aREcti ng means to detect said negative
pressure in accordance with signals received by said reception neans, and
conparing the resubs 8esgeibetli BROBE - sa&Pd3pre QﬁpgedﬁFg iMg feans Wit h
information stored on said informtion accumyl atin ans . det erim ne
whet her or nolnN¥&RYipBsuPReEBYJEFAR: PHTSS i§§i§§nggf.G%%H%ﬁ?%cﬁﬁﬁfg§]

2dj usts Sai d ABQILATETBPEsEarE - ah oa d ot I ocr B o det er m ned
by said discrimnating means 0ot .t 9 $abicsfinesaid GRS idn@nergy
thus converted is incorporated in the solid type
semiconductor device. In this way, it becomes possible
to adjust and control the negative pressure in the
10 container in the mode of non-contact with the outside.
Particularly, with the application of the solid type
semiconductor device of the present invention, the
negative pressure in ink tank can be maintained
adequately so that ink discharges from the discharge
15 head are made executable in good condition, and at the
same time, the ink storage efficiency is enhanced.
(Eighth Embodiment)
Fig. 38 is a perspective view which schematically
shows an ink jet recording apparatus embodying the
20 present invention.
The head cartridge 601 which is mounted on the ink
jet recording apparatus 600 shown in Fig. 38 comprises
a liguid discharge head for discharging ink droplets
for recording prints, and an ink tank that retains
25 liquid to be supplied to the liquid discharge head.
Also, on the wall portion on the upper face of head

cartridge 601, a solid type semiconductor device 635 is



- 133 information of negative pressure, and said information accunul ating
nmeans, said reception neans, and said discrimnating neans are operated by
energy converted by said energy converting neans. 15. An ink tank accordi ng
to Caim1ll, wherein said energy converting nmeans is provided with
oscillating circuit for generating electric poser by induction

el ectronotive force with el ectronmagneti-c8énducti on between said circuit and
resonance circuit arranged outside. 16. An ink tank according to claim?7,
wherein said pressure adjustnent neans and said energy converting neans
constitute a solid type sem conductor device; and wherein pressure

adj ust nent pebhboirg.adfhsnnens desasibedk e ept.edfr &9 HT HEY sAYHLeBNt ai ner
regularly on the basis of pressure detected b% pressure detecting nmeans for
detecting preofutbisnsbaeresig éonsirnetured by jyfe t%kt%c%?%ﬁ%g to daim
16, wherein said solid type sem conductor device is fixed fo said container
in a state of tAPBaFEMiFERENEIRE AGVeLF0$EF P0G HEDHET YL WY sai d cont ai ner

and anot her part exposed to the inside of said container nd sajid pressure
adj ust nent medR®AEEFS0¢Pded %eFﬁ'a.lBa§g§gé:e€&rﬁﬂﬁﬂ%aaﬁ%%r%h‘ési %@gri or of

closi ng Sai o paseagasy sSeply Spst ke® 1R RPN O, NPl MY o7

n-i tank ‘accordi ng t alm 17,

wher ei n sai d yal V& JRENaniam 1§ R QEhde (el Ik i JPV AR AP | ORe dI Spl aceabl e
C . n

by el ect rorstatnl attracti on. nink tank acco’_r Ing to daim17, wherein
sai d negati veegcrtgﬁg]rle AIUSE MRAL i3 NRAG DY AREN G SPhdupessagdevhbyet he

operation of said valve nechanismto induce the air outside into the

interior of sgd GoRKANNGH WACR HRCGRTME RS UK Exid) 15dad takeriagebecones
hi gh. 20. An ink tank according to Claim 16, wherein said solid type

sem conduct or g@QV meRnE@MPinS &h ePlRSSifaeyedetert | MRprTeEns ébectedbmoting
negative pressure in said container by being operated by energy converted
by sai d 1@ner g caary &t ibeg stparis.edsdot pries siperadjarsteentheedayigdj usti ng
negative pressure in said container in accordance with the result of
detection by sdied tpossmmed idetiagtiaty amareatpl 1ight nkredhRtatcsRUPng to
Cl ai m 20, wherein said pressure detecting neans is provided with di aphragm
formed by pol wsi Ith€ord-if5e hst 3*Sdétlé€ct negative pressure in said container
utilizing change of resistive values by the displace n% Ofeg?id di aphragm
22. An ink tank acdS ®N9Y™ ¢rafHigm 28 e Mt Corpr Fsthgs °°F 135

i nf ornati on accumgﬁﬁgg‘eeg%saggﬁé%gﬁ K lwaf;i:cqgn%?%?é& p{iﬂhi gflgr mat i on of

negative presSiid ( ners cfim nating neans for
di scrimpnating the NeCessid %de® of 1ead screw 605 which is

interlocked to rotate with the regular and reverse
rotations of driving motor 602 through the driving
power transmission gears 603 and 604. By the driving
power of driving motor 602, the head cartridge 601

20 reciprocates together with the carriage 607 along the
guide 608 in the directions indicated by arrows a and
b. For the ink jet recording apparatus 600, recording
sheet carrying means (not shown) is provided to carry a
printing sheet serving as the recording medium that

25 receives liquid, such as ink, discharged from the head
cartridge 601. The sheet pressure plate 610 for use of

the printing sheet P carried by recording medium



adj ust pressure in said container by conparing the result of detection of
sai d pressure detecting neans and i nformati on accunul ated on said

i nformati on accunul ati ng neans, wherein said pressure adjustnent means

adj usts sai d negative pressure when said discrimnating neans di scrim nates
the necessity to adjust negative pressure, and said information
accumul ati ng neans and said energy conves%ifig neans are operated by energy
converted by said energy converting neans. 23. A ink tank according to
Claim 20, further conprising: information accunul ati ng neans for
accurul ati ng conditional information of negative pressure admtted by said
contai ner: receptybngmeeassfon eepdhtengs8Pghal STERBAPENECOREEPTe tNENd

di scrimnating nmeans for enabling said pressure detecting neans to detect
sai d negati veppirsingeshaescBotdahbe mﬂ@hegiéﬁa|énr§EGiGgav 88 d
reception neans, and conparing the result_of detection by said pressure
det ecti ng neadsrecthonnpér khei 6ATEL8PEdOBA - sai d i nformati on accumul ati ng
means to determ ne whether or not said result gL geteit%%% §g5isfies sai d
condi tional inforn&Ri 8ReoV1R&GALYVRIPPEESEPE, Chn&PE B2 571367 sai d

pressure adjustnment neans adjus{s said negatiyv ressyrne said result
of detecfion FgeﬁétéFnPHQngﬁ zﬁﬁdS&P§8F?%PHaP?W§e%é§§$ H%QE?B satisfy said

conditional infornmation of negatiye pr,esgu angsaisg oinH GRE ign
accunul ati ng ﬁﬂQRQFEgaFdCPBCQ% %8% ﬁg§n§§ %ﬁgesaid discPiniﬁ%ting neans are

oper ated by ‘ensrLay caavepLed Bk sald easkayagenkenti noameanani2d. An i nk

tank according o . “wherein said energy converting means is
provi ded wi th aseiLlatjng Cignuitls vaerer #omguakasy iimipawerained
i nduction electronotive force with el ectromagnetic induction between said
circuit and rg$0RRABCE nGlehGWirt oFf HARYGAOtembéde. 614 by idle
Ay, Al &L AL A{& . AL. A&L. A9L. A{ . A . A  A&h9. AL. Ah9. AL. AYr. A&r. A3. Al . AFur . AuL.
A%JAg%)AM&g-Adié%hé%gég-é&:&&&_i&ﬁe;EfgmA&hAYbﬁ@Qﬂqﬁiﬂﬁﬂﬂgﬁ.Q@ﬁ%L,A&L.AQ{_
An_ A9 A AFr . Ar Ar A A AR A A AN A3r. A3 A9 AL Ar. Al L. A&% A
L. A3L. AY% ASYGAYDO iAlKO SAQ tAONABRRIAD % 1AR0 tAGL SAT HAS A% AP AL. 18 A9. As. A
&Q.A&ﬁbA&Q.A&Q.ANQL.A%)A.S.AL.A9ZAL.‘.A&.‘.Ah‘.A&.‘.AL.A@&L.ACHA s.A.A.AY
{L.A9% As. A . Neafl camirifgentdd As ARTAPIAS WGP IRVHAY TArS OAbe“’A%é AL AL
S.ALU . AGAL. A{ . A& . AL+. AfU A | . Ay.. A@L. AyYy. Af F. AUF. A{ FL. A{ . AY!) lal &0z

cap member 614.

On the main body supporting member 619 of ink jet
15 recording apparatus 600, a movable member 618 is

movably supported in the forward and backward

directions, that is, the direction at right angles to

the traveling direction of carriage 607. for the

movable member 618, a cleaning blade 617 is installed.

20 However, the cleaning blade 617 is not necessarily
limited to this configuration. It may be possible to

use any one of cleaning blades of the mode publicly
known.
For the ink jet recording apparatus 600 thus
25 structured, the printing sheet P is carried on the
platen 609 by recording medium carrying means as

described above, and the head cartridge 601
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109V& () - 051 | KL WXMBT!. 41QH 100 the recording apparatus 600: éqfirst()

key code A holding portion 705 that holds the key code
A received by the information input and output portion
707; an encode converting portion 704 that encodes the
5 recognized data by use of the key code A; a first
encoded data holding portion 706 that holds the data
encoded by the encode converting portion 704; and the
energy converting portion 708 that converts the
electromotive force which is supplied in non-contact
10 from the recording apparatus 600 side toward the device
635 into the electric power that can actuate at least
the aforesaid constituents 702 to 707.
Also, it is desirable to form the energy
converting portion 708 and information input and output
15 portion 707 on the surface or near the surface of the
device 635, and any other constituents than these
portions are formed inside the device 635 in order to
improve the security set up.
On the other hand, the control device (not shown)
20 in the recording apparatus 600, on which the head
cartridge 601 is mounted, comprises an energy supply
portion 622 that supplies the electromotive force which
is external energy to the solid type semiconductor
device 635 in non-contact; a key code K setting portion
25 711 for the user to set the key code K; a second key
code A holding portion 712 where the key code A 1is

created form the key code K when the user admits of
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119" 2" 1096" 5" &KqQ -ud MO’ DO (Degistration; a second in%ormatlon Q)
input and output portion 709 that transmits the key
5 code A to the solid type semiconductor device 635, and
receives the recognized data and encoded data from the
device 635 side; a second recognized data holding
portion 715 that holds the recognized data; a second
encoded data holding portion 714 that holds the encoded
10 data; a decode converting portion 717 that decodes the
encoded data by use of the key code B; a decoded data
holding portion 718 that holds the data decoded by the
decode converting portion 717; a data comparing portion
716 that performs the comparative reference between the
15 recognized data and decoded data; and a discrimination
processing portion 719 that performs whether or not
admits the use of apparatus in accordance with the
result of comparison made by the data comparing portion
716. Here, however, it is assumed that the encoded
20 data encoded by use of the key code A cannot be decoded
by use of the key code A but only by use of the key
code B.
In this respect, it is desirable to use non-
volatile memory for the holding portions of personal
25 data and key codes in the device 635 and recording

apparatus main body SO that data are held even when the

supply of electric power is cut off.
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709 arranged for the head cartridge 601 and the
recording head 600, respectively, may be either in the
contact type or in non-contact type. In the case of
contact type, it 1is possible to use the one that can
10 implement electrical conduction with each other when
the cartridge 601 is mounted on the carriage 607. In
the case of non-contact type. it is possible to use
communicating means that uses electric wave, magnetic
field, or the 1like.
15 Also, the recognizing portion 702 recognizes
finger prints, voices, irides of eyeballs, or the like
as personal information. The recognizing portion 702
is formed on the solid type semiconductor device 635.
Besides, however, the solid tYpe semiconductor device
20 635 may be able to provide the recognizing portion 702
outside the device, not necessarily limited to the
structural example shown in Fig. 39 and Fig. 40.
For example, as shown in Fig. 38, it may be
possible to recognize the patterns of irides of
25 eyeballs or the like by use of personal information

input adopter 631 which is provided with an image

sensor 630 as the recognizing portion in the recording
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provided for the recording apparatus main body. The
control board 632 is provided with CPU 633 and memory

5 634 installed thereon. The recognized personal

information is provisionally stored on the memory 634,
and transmitted to the solid type semiconductor device
635 through the information input and output portion
(not shown) after being data processed by the CPU 633.

10 Thus, the data on the personal information is stored
and held in the solid type semiconductor device 635.

In this case, it is good enough to obtain electromotive
force for the image sensor 630 from the apparatus main
body side.

15 Here, it may be possible to use the same system of
iris recognition as the one disclosed in the
specification of Japanese Patent Application Laid-Open
No. 9-201348 or the like for means for recognizing and
acquiring irides of eyeballs.

20 Now, with reference to Fig. 39 and Fig. 41, the
description will be made of the case where the owner of
the recording apparatus 600 registers authorized
personnel. Here, Fig. 41 is an operational flowchart
at the time of registration.

25 On the key code K setting portion 711 of recording

apparatus 600, the key code K which is defined by the

owner is set (step S201), and when the owner authorizes
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key code B holding portion 713 of recording apparatus
600, respectively. The key code A is transmitted from
the information input and output portion 709 of
recording apparatus 600 to the solid type semiconductor
device 635 of head cartridge 601.

On the other hand, in the head cartridge 601, the
key code A thus transmitted to the solid type
semiconductor device 635 1is received by the information
input and output portion 707 of the solid type
semiconductor device 635, and held on the key code A
holding portion 705 (step S204). Also, by the
recognizing portion 702 of solid type semiconductor
device 635, the voices or finger prints of registered
person 701 are recognized (step S205). Then, the
voices or finger prints 701 are held on the recognized
data holding portion 703 as recognized data (step
$206). Thus, the recognized data are encoded data by
use of the key code A by the encode converting portion
704 (step S207). The data thus encoded are held on the
encoded data holding portion 706 (step S208), hence
terminating the registration of personnel authorized by
the owner.

Next, with reference to Fig. 40 and Fig. 42, the

description will be made of the case where the user of
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721 (step S209 and step §210). The recognized data
holding portion 703 holds the voices, finger prints, or

10 the like 721 as recognized data (step S211). Then, the
encoded data created at the time of registration is
transmitted by the information input and output portion
709 to the recording apparatus 600 together with the
recognized data.

15 In the recording apparatus 600, the information
input and output portion 709 receives the recognized
data of the user and the encoded data thus transmitted,
which are held on the recognized data holding portion
715 and the encoded data holding portion 714,

20 respectively (step $212). Then, the encoded data is
decoded by the decode data converting portion 717 by
use of the key code B and decoded data which is held on
the decoded data holding portion 718 (step S213).

After that, the decoded data is compared with the

25 recognized data of the user for reference (step S214)

by the data comparative portion 716. If identification

is confirmed by the comparative reference, the
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For the embodiment described above, the energy
supply portion 622 that supplies electromotive force to
the device 635 as external energy 1is provided for the
10 carriage 607, but it may be possible to arrange it on
the recovery position, returning position, or the like.
Tn accordance with the present embodiment, the
recognized data of a registered personnel authorized by
the owner of recording apparatus 600 is encoded using a
15 part of key code, and the encoded data is stored and
held on the solid type semiconductor device 635 of head
cartridge 601 as the one that cannot be decoded with
the exception of the remaining part of the aforesaid
key code, while the remaining part of the key code is
20 stored and held in the recording apparatus 600. As a
result, it is impossible to acquire the recognized code
of registered personnel even if only the device is
analyzed. Also, if an encoded data holding portion is
formed in the device 635 utilizing the solid shape
25  thereof, it becomes extremely difficult to analyze data

from the outside as compared with the semiconductor

device formed on a flat substrate, thus making it
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Further, in accordance with the present
embodiment, with the device 635 being provided with the
energy converting portion 708, there is no need for the
5 provision of any direct wiring, thus making it possible
to install the device 635 freely on the position in the
head cartridge 601 or recording apparatus 600 where the
personal information, such as voices, finger prints, of
the user or registered personnel can be easily read

10 out.

Also, for the present embodiment, the example is
described in which the solid type semiconductor device
of the present invention is used for an ink jet
recording apparatus, but this solid type semiconductor

15 device being able to store and hold personal
information, it 1s possible to identify the person
himself reliably if the solid type semiconductor device
151 is buried in the human body 150 as shown in Fig.

43, and detect a pretender exactly.

20 Also, it becomes possible to receive an adequate
treatment in an accident or when getting i1l if the
profile of clinical history of the person himself is
stored on the device.

Hereinafter, the detailed description will be made

25 of the specific example which is preferably applicable

to the aforesaid security system.

At first, the structural example is described with
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the registered personnel or the user.
Fig. 44 and Fig. 45 are cross-sectional and plan
views, respectively, which schematically illustrate a
5 voice input sensor when the voice input sensor is used
as the recognizing portion 702.
As shown in Fig. 44 and Fig. 45, the voice input
sensor uses a diaphragm 802 with silicon base, on a
part of which a piezo-resistor (silicon distortion
10 gauge) is incorporated by use of diffusion method, and
on the circumference of the sensor, electric cixcuits
are integratéed to form a arithmetically amplifying
portion (PNP transistor 801, for instance) 800. This
sensor is formed near the surface of solid type
15 semiconductor device 635. As the functions of circuit,
there are provided such functions as the adjustment of
output amplification degrees, the compensation for
temperature characteristics (zero point and
sensitivity), the adjustment of zero point, among some
20 others. 1In order to adjust them, it may be possible to
add laser trimming function to each individual thin
film resistor (not shown) .
The silicon distortion gauge 200 adopted here is
used for the purpose of detecting the vibrations of
25 guttural bone when human produces a sound. The usual
voice recognition recognizes voices such as by the

input of voices detected by a microphone, the

10((
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standardization of length and tone thereof. However,
this voice input sensor utilizes high piezo-resistance
effect of silicon to make it possible to detect
5 pressure wave vibrations at high sensitivity (usually,
silicon gauge factor is approximately 200). The
distortion due to the pressure wave vibration thus
detected by the voice input sensor is converted into
electric signals. Then, the recognized data holding
10 portion 703 holds the input voice signals thus formed
as the recognition data of the registered person.
Also, Fig. 46 is a cross-sectional view which
shows schematically a finger print sensor when the
finger print sensor is used as the recognizing portion
15 702.
As shown in Fig. 46, the fingerprint sensor 803
uses a thin film diaphragm 804 of silicon base, and on
a part thereof, fine resistive layer (heater) 805 of
several micron square is incorporated by use of
20 diffusion method or the like. Then, the resistance
value of the resistive layer 805 changes by whether or
not the surface of finger 806 touches the fine
resistive layer 805. Thus, such changes are measured
on the entire area of the finger print portion of
25 finger that has touched, and used for the

discrimination and identification of the finger print

which serves as personal information. Further, on the
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integrated to form an arithmetic amplifying portion is
arranged, hence making 1t possible to enhance the
identification accuracy still more. As the functions

5 of circuit, there are arranged the adjustment of output
amplification degree, the compensation of temperature

characteristics, the adjustment of zero point, or the

like. In Fig. 46, a reference marks Q, and Q, designate
heat flow.
10 Further, Fig. 47 is a structural diagram of a

finger print sensor in which the aforesaid finger print
sensor is arranged in tow-dimensionally, with the shift
registers each controlling the horizontal scan and
vertical scan, respectively, being combined. For

15 example, if each of the finger print sensors 1is formed
in MOSFET mode for this structure shown in Fig. 47, it
becomes possible to detect the two-dimensional
information of finger print by turning on and off the
drain voltage of MOS or turning on and off all the

20 gates of MOSFET required for one horizontal scan in the
vertical direction at a time. In Fig. 47, a reference
mark HS designates horizontal switch; VS, vertical
switch; and PD, diode.

Now, the description will be made of the example

25 in which the use of recording apparatus 600 1is

prohibited as a result of identifying discrimination of

the user by the aforesaid security systems. Fig. 48 is
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tank 901 of head cartridge shown in Fig. 48 contains
ink 902 in it by use of a valve 903, and by use of a

5 suction pump 904, the air in ink tank 901 is sucked
through the valve 903. Then, after the interior of
tank is set at a designated negative pressure, the
valve 903 is closed. When ink 902 in such ink tank 901
is consumed by the discharge operation of ink jet

10 recording head, the negative pressure in tank becomes
greater in the negative direction, because the interior
of tank is not communicated with the air outside. If
the negative value inside the tank exceeds the
designated value, the meniscus of discharge nozzle of

15 ink jet recording head is allowed to retract too much
to disable discharges of recording ligquid. Therefore,
in accordance with this ink supply structure, a
pressure sensor (not shown) is arranged inside the tank
to detect negative pressure. Then, when the value of

20 such pressure sensor exceeds the designated value, the
valve 903 is open until the value of pressure sensor
again becomes lower than the designated value, hence
controlling the negative pressure inside the tank
constantly.

25 With the structure thus arranged, the recording

head cartridge shown in Fig. 48 is used for the

recording apparatus 600 to make it impossible to
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impossible ultimately.
With the structure that embodies the present
10 invention, the external energy supplied from the
outside in non-contact is converted into electric power
to actuate the device to make it possible to hold the
personal information recognized by the recognizing
portion. As a result, there i1is no need for the
15 provision of electrical connection with the device for
the supply of electric power, and the device that holds
the personal information can be arranged freely.
Further, the means for holding the recognized data
as personal information may be provided inside the
20 solid type semiconductor device, it becomes difficult
to obtain such personal information by the external
analysis, thus enhancing the security of personal
information.
In addition, personal information can be
25 recognized in the three-dimensional mode to make the
restriction imposed upon the direction of recognizing

such information smaller than the flat type
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purpose.

Also, with such solid type semiconductor device

provided for the recording head cartridge or such

5 cartridge is mounted on the recording apparatus, it
becomes possible to provide function to provide
function to recognize personal information, and at the
same time, keep the recognized data with high security
in the single body of recording head cartridge or

10 recording apparatus.

Also, in accordance with the security system of
the present invention, it becomes impossible to obtain
the recognized code of a registered personnel even by
analyzing the device only, because the recognized data

15 of the registered personnel authorized by the owner of
recording apparatus 1is encoded by use of the key code A
which is a part of the key code K defined by the owner,
and the data thus encoded cannot be decoded but only by
the key code B which the remaining part of the

20 aforesaid key code, and such data is stored and held on
the solid type semiconductor device of recording head
cartridge, while the key code B is stored and held
inside the recording apparatus. Also, if the encoded
data holding portion is formed inside the device

25 utilizing the solid type thereof, it becomes extremely
difficult for the outside to analyze the data as

compared with such portion that may be formed on a flat
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generating means which is applicable to the aforesaid
solid type semiconductor device. Fig. 49 is a view
5 which illustrates the electric power generating
principle of the energy generating means that is a
constituent of the solid type semiconductor device of
the present invention.
In Fig. 49, adjacent to the coil La of external

10 resonance circuit 1101, the conductive coil L of
oscillation circuit 1102 is piaced, and when electric
current Ia runs through the coil La by way of the
external resonance circuit 1101, the magnetic flux B is
generated by the electric current Ia, which penetrates

15 the coil L of oscillation circuit 1102. Here, the
electric current Ia is allowed to change, the magnetic
flux B that penetrates the coil L changes accordingly.
Then, inductién electromotive force V is generated on
the coil L. As a result, the oscillation circuit 1102

20 is incorporated in spherical silicon as energy
generating means, and if, for example, the external
resonance circuit 1101 is arranged outside the device,
such as arranged in the ink jet recording apparatus, so
as to enable the conductive coil L of oscillation

25 circuit 1102 on the device side to be placed adjacent

to the coil La of the resonance circuit 1102 outside

the device, it becomes possible to generate the
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magnetic induction.
Also, the magnetic flux B that penetrates the coil
5 I, of oscillation circuit 1102 of winding number N which
is incorporated in the spherical silicon as energy
generating means can be expressed by the following
formula with the proportional constant being given as
K, because it is proportional to the product of the
10 winding number Na of the coil La of external resonance
circuit 1101 and the electric current Ia:
B =k x Na * Ia (1)
The electromotive force V generated in the coil L

can be expressed as follows:

15 v -N{dB/dt}

-kNaN{dIa/dt}

-M{dIla/dt} (2)

1

Here, if the magnetic flux B is assumed to provide the

permeability of coil magnetic core as una, and the

20 magnetic filed as H:
B = paH(z)
- {paNaIara?/2 (ra® + z?)%?} (3)

where the z is the distance between the coil of
external resonance circuit and the coil which is
25 incorporated in the spherical silicon.
Now, the mutual inductance of the formula (2): M

can be expressed as follows:
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7 (w) = R + j {wL - (1/wC)} (5)
And the impedance of external resonance circuit:
7a can be expressed as follows:
10 Zza (w) = Ra + jwLa - {0™*/Z(w)} (6)
where the j represents magnetization. Then, the
impedance when this external resonance circuit is
caused to resonate (current value: Ia at the maximum) :
Zo can be expressed as follows:
15 70 (wo) = Ra + jLawo - (wo’M?/R) (7)
Then, the phase delay of this resonance circuit: ¢
can be expressed as follows:
tand = {jLawo - (wo’M?/R)}/R (8)
And the resonant frequency of external resonance
20 circuit: fo can be obtained as follows:
fo = 1/2n(LC)Y? (9)
From the relations described above, when the
impedance of oscillation circuit 1102 which is
incorporated in the spherical silicon is caused to
25 change following the changes of ink status in ink tank,

the frequency of external resonance circuit 1101

changes accordingly. Then, the changes of ink status
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the changes of ink remainders (that is, the changes of
5 the z).

For example, with the changes of resonant
frequency of external resonance circuit 1101, the
output (impedance) of oscillating circuit 1102
incorporated in the spherical silicon is caused to

10 change in accordance with the environmental changes
that surrounds it. Therefore, with the detection of
this frequency dependability, it becomes possible to
detect the presence or absence of ink or ink
remainders.

15 Conseguently, the oscillation circuit incorporated
in the spherical silicon can be used not only as energy
generating means for generating electric power, but
also, as a part of means for detecting the changes of
ink status inside the tank.

20 Now, the description will be made of the method
for manufacturing the solid type semiconductor device
of this example. Figs. 50A to 50G are views which
illustrate one example of the method for manufacturing
the solid type semiconductor device of the present

25 invention. Each of the processing steps is represented
by the section that runs through the center of the

spherical silicon. Here, also, the exemplified method
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produced so that the gravity thereof comes to the lower
part of the center thereof, and the upper part inside
the spherical body is made hollow, and further, the

5 hollow portion is kept airtightly.

Now, for the spherical silicon shown in Fig. 504,
the thermally oxidized Si0, £ilm 1202 is formed on the
entire surface thereof as shown in Fig. 50B. After
that, as shown in Fig. 50C, the Si0, film is patterned

10 by use of photolithographic process in order to form
opening 1203 on a part thereof.

Then, as shown in Fig. 50D, only the upper silicon
portion is removed through the opening 1203 by means of
isotropic etching using KOH solvent, thus forming the

15 hollow portion 1204. After that, as shown in Fig. 50E,
SiN film 1205 is formed on the inner and outer surface
of the solid type device using LPCVD method.

Further, as shown in Fig. 50F, using metallic CVD
method Cu film 1206 is formed on the entire surface of

20 solid type device. The, as shown in Fig. 50G, the Cu
film 1206 is patterned by use of know photolithographic
process to form the conductor coil L of winging number
N, which becomes a part of oscillation circuit. After
that, the solid type device having the conductor coil L

25 formed therefor is withdrawn from a vacuum apparatus to

the air outside to clog the aforesaid upper opening

1203 with a sealing member 1207, such as resin or plug,
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type device 1in airtight condition. Being manufactured
in this manner, the solid type semiconductor device
itgelf formed by silicon can be provided with buoyance

5 without any provision of means for generating buoyance
by thé application of electric power.

Also, the driving circuit element other than the
coil L which is formed on the spherical silicon, before
the solid type floating semiconductor device is

10 manufactured, uses N-MOS circuit element. Fig. 51 is a
vertically sectional view which schematically shows the
N-MOS circuit element.

As shown in Fig. 51, P-tyﬁe MOS 1450 is formed for

N-type well region 1402 on the Si substrate 1401 of P-

15 conductor by means of impurity implantation induction
and diffusion by implantation or the like using general
MOS process, and N-MOS 1451 is formed on P-type well
region 1403. The P-MOS 1450 and N-MOS 1451 are
structured by the polysilicon gate wiring 1415, and the

20 source region 1405, drain region 1406 and others which
have induced N-type or P-type impurities and deposited
by CVD method in a thickness of 4000 angstrom or more
and 5000 angstrom or less through gate insulation film
1408 formed in a thickness of several hundreds of

25 angstrom. Then, the C-MOS logic is formed by the P-MOS
1450 and N-MOS 1451.

The N-MOS transistor 1301 for use of driving
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implantation, diffusion, and the like with the drain
region 1411, source region 1412, gate wiring 1413, and
others on the P-type well substrate 1402.

5 Here, if the N-MOS transistor 1301 is used as the
device driver, the distance L between drain gates that
form one transistor becomes approximately 10 pm at the
minimum value. One of the breakdown items of the 10 pm
is the width of contact 1417 between the source and

10 drain, and the width portion is 2 x 2 pm. Actually,
however, it is 1/2 thereof: 2 pm, because a half is
also used by the adjacent transistor simultaneously.
The other breakdown items are the distance portion
between the contact 1417 and the gate 1413 of 4 um (= 2

15 x 2 pm), and the width portion of the gate 1413 which
is 4 pm. Therefore, the total is 10 pm.

Between each of elements, the oxidation £ilm
separation region 1453 igs formed by field oxidation in
a thickness of 5000 angstrom Or more and 10000 angstrom

20 or less, thus separating the elements. This f£ield
oxidation film functions as the first layer of heat
accumulation layer 1414.

After each of the elements is formed, PSG, BPSG
film or the like is deposited by CVD method as

25 interlayer insulation film 1416 in a thickness of
approximately 7000 angstrom, and smoothing process or

the like is preformed by means of heat treatment.
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Then, through the contact hole, wiring is made by the

Al electrode 1417 which becomes a first wiring layer.

After that, the interlayer insulation film 1418 of SiO,

f£ilm or the like is deposited by plasma CVD method in a

5 thickness of 10000 angstrom or more and 15000 angstrom

or less, and further, through hole is formed.

This N-MOS circuit is formed before the solid type
floating semiconductor device is formed as in Figs. 50A
to 50G. Then, the FeRAM which is preferably used as

10 information accumulating means for the solid type
semiconductor of the present invention, the oscillation
circuit serving as energy converting means, the sensor
portion serving as information input means, and the
like are connected by way of the aforesaid through

15 hole.

Here, Figs. 52A to 52C are views which illustrate
the cell structure of FeRAM which is preferably used as
information accumulating means, that is, the cell
structure of ferroelectric memory. In Figs. 52A to 52C

20 a reference mark C designates a ferroelectric
capacitor. As shown in Fig. 52A which is sectional
view bf structure, the plate line (lower electrode)
1352, ferroelectrics 1350, and upper electrode 1351 are
laminated in that order to form the ferroelectric

25 capacitor on a semiconductor substrate together with

bit line 1353 and word line 1354. By use of this cell

structure, it becomes possible to form the cell of 1TIC
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5 it is necessary for the magnetic flux (magnetic field)
to act stably between the oscillation circuit
incorporated in the spherical silicon by the aforesaid
method of ménufacture, and the external resonance
circuit shown in Fig. 49. Here, in the case where the
10 solid type semiconductor device is arranged to float in
liquid such as ink, the liguid surface may be vibrated
due to external vibration sometimes. The gravity of
solid type floating semiconductor device should be
established so as to keep the stable condition thereof
15 in liquid even in such a case.
As shown in Fig. 53A and Fig. 53B, when the ball
semiconductor device 1210 of this example is allowed to
float in liguid, it is necessary, as shown in Fig. 534,
to satisfy the relations that (1) buoyance F = weight W
20 and (2) the line of action of buoyance and that of
weight (line that runs through the center of gravity G)
are in agreement in order to keep the device in
palanced condition. In Fig. 53A and Fig. 53B, a
reference mark L designates ink liquid surface; 0,
25 liquid surface; G, the center of gravity; C, buoyance;

and M, metacenter.

Then, as shown in Fig. 53B, when liquid is caused
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by external force to vibrate, and the solid type
semiconductor device 1210 is slightly inclined from the
palanced condition to move the center of buoyance, the
couple of forces is formed by the buoyance and weight.

5 Here, the intersection point of the line of action
of weight (indicated by one-dot chain line in Fig. 53B)
in the balanced condition and that of buoyance
(indicated by solid line in Fig. 53B) in the inclined
condition is called "metacenter", and the distance h

10 between the metacenter and the center of gravity is
called "height".

As shown in this example, the metacenter of solid
type semiconductor device 1210 1is poSitioned higher
than the center of gravity. Therefore, the couple of

15 forces (restoring force) acts in the direction in which
the original position of balanced condition is
regained.

This restoring force: T cam be expressed as
follows:

20 T Whsin® = Fhsin®

pgVhsin® (>0)
where the V is the volume of liquid displaced by the
solid type semiconductor device 1210, and the pg is the
amount of specific gravity of solid type semiconductor
25 device 1210.
Now, therefore, to make h>0 is essentially

sufficient condition in order to make the restoring
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becomes as given below.
h = (I/V) - CG

5 where the I is inertia momentum around the O axis.

Therefore, the relations of:
(1/V) > CG

become the prerequisite of the ball semiconductor
device 1210 to float stably in ink, and perform the

10 induction of electromotive force from the external
resonance circuit, as well as to make the bidirectional
communications with communicating means outside the
device.

Fig. 54A and Fig. 54B are views which illustrate

15 schematically the structure of ink tank that uses the
solid type semiconductor device. The ink tank 541
shown in Fig. 54A and Fig. 54B comprises a first
chamber which is completely closed and contains ink
547; a second chamber which is the negative pressure

20 chamber containing negative pressure generating member
546 in a state of being communicated with the air
outside; and a communicative passage 548 that
communicate the first and second chambers at the lowest
part of the tank. Ink in the second chamber is

25 consumed through the ink supply port 549 formed on the

portion on the side opposite to the communicative

passage 548 side on the wall portion that forms the
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semiconductor device 1302 are arranged in the first
chamber, and a third solid type semiconductor device
5 1303 and a fourth solid type semiconductor device 1304
are arranged in the second chamber.
As shown in Fig. 54A, the second solid type
semiconductor device 1302 floats near the liguid
surface of ink 547 in the first chamber of ink tank

10 541, and electromotive force is induced by means of
magnetic induction from the external resonance circuit
outside the ink tank 541. Also, resonant frequency can
be generated. On the other hand, the first solid type
semiconductor device 1301 fixed to the upper wall of

15 ink tank 541 induces electromotive force by magnetic
induction from the external resonance circuit outside
the ink tank 541. Also, it receives the resonant
frequency signals generated Dby the second solid type
semiconductor device 1302, and the same time,

20 accumulate them on information accumulating means.
Further, it generates resonant freqguency to communicate
the ink information inside the ink tank 541 to the
outside. In this case, the first solid type
semiconductor device 1301 and the second solid type

25 semiconductor device 1302 are provided with different

functions, and the functions of these devices may be

inverted or may be made the same.
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Next, the description will be made of the method
for detecting the amount of ink in ink tank 541. With
the operation of the first solid type semiconductor
device 1301 and the second solid type semiconductor

5 device 1302, the ink condition is set at the initial
state as represented in Fig. 54A. From this condition,
the first solid type semiconductor device 1301 and the
second solid type semiconductor device 1302 are
likewise operated in the condition where the amount of

10 ink is reduced as shown in Fig. 54B. In this way, the
amount of ink can be detected. Here, the description
has been made of the two points in Fig. 54A and Fig.
54B, but with the periodical operation of the first and
second solid type semiconductor devices 1301 and 1302,

15 the amount of ink can be detected one after another.
Fig. 55 shows the changes of ink amounts and the status
of output signals at that time.

Now, the description will be made of the detection
of ink amount in the second chamber (negative pressure

20 generating chamber), in which the negative pressure
generating member 546 is contained, after ink 547 in
the first chamber is no longer available.

As shdwn in Fig. 54A, the third solid type
semiconductor device 1303 and the fourth solid type

25 semiconductor device 1304 are fixed in advance to
designated position in the second chamber,

respectively. For example, the third solid type
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semiconductor device 1303 is fixed to the upper wall of
the second chamber, while the fourth solid type
semiconductor device 1304 is fixed to the bottom face
of the second chamber in accordance with the example

5 shown in Fig. 54A and Fig. 54B. In this second
chamber, the difference in resonant frequencies is
utilized, which is detected by the third solid type
semiconductor device 1303 and the fourth solid type
semiconductor device 1304 by use of the amount of ink

10 inside the negative generating membexr 546. If the
signal output is set in advance so that the initial
state in the second chamber is in agreement with the
terminating point in the first chamber, it becomes
possible to obtain the signal output curve shown in

15 Fig. 55. Thus, the amount of ink inside the ink tank
541 can be detected at all the time. In Fig. 55, the
area A corresponds to the negative pressure generating
chamber, and the area B corresponds to the ink chamber.

As described above, with a plurality of solid type

20 semiconductor devices being used, the amount of ink
inside the ink tank 541 can be detected. Here, it is
particularly possible to detect the amount of ink in
the first chamber and the second chamber individually.
Also, using a plurality of solid type semiconductor

25 devices the initial condition in the second chamber can
be set in particular. Therefore, while storing the

full-tank condition of ink inside the ink tank 541 on a
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detection) is being performed to make it possible to
detect the amount of ink more accurately.

As described above, it is required for the solid

5 type semiconductor device of the present invention to
operate using energy from the outside and discriminate
the amount of ink or the like inside the ink tank, and
then, to communicate exact information to the outside
at high speed. However, in order to provide the

10 recording head (ink tank) which is in operation with
energy from the outside stably, high-level art is
needed, and also, the device can be driven with the
lowest possible electric power. Also, non-volatile
memory is needed so that information can be kept

15 without providing energy at all times, while
information can be rewritten as required. Further, it
is necessary to form these means inside the solid type
semiconductor device, which requires miniaturization
thereof. In this respect, however, the usual

20 semiconductor process used for the other devices can be
applied with an advantage in costwise.

With these aspects in view, it has been found that
the FeRAM formed by ferroelectrics is optimally usable
as information accumulating means provided for the

25 solid type semiconductor device of the present

invention. The characteristics of ferroelectric

material used for the FeRAM are the memory function
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with non-volatility while maintaining the high speed
5 thereof. With the high speed access being possible,
and no data being eliminated by non-volatility even if
the power-supply source is unstable, the solid type
semiconductor device can be used for an ink tank
effectively. With the accumulation of information on
10 such FeRAM, it becomes possiblé to process information
exactly, and perform signal communication with the
outside bidirectionally, as well as to drive this
device at low voltage.
At the same time, the ferroelectric material has
15 higher dielectric constant in general to make it
possible to form a capacitor o large capacitance. As a
result, the wireless communication which does not use
any wiring is possible between the ink tank and
recording apparatus, and at the same time, the freedom
20 of communication is enhanced for the solid type
semiconductor device. Here, given the inductance of
coil formed for the solid type semiconductor device as
I., and the capacitance of capacitor formed for the
solid type semiconductor device as C, the communication

25 frequency £ of the solid type semiconductor device can

be obtained by the following formula:
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Therefore, when the ferroelectric material of
FeRAM serving as information accumulating means is
filmed, it is possible to make the capacitance C grater
for the solid type semiconductor device by utilizing

5 the ferroelectrics as capacitor. Thus, the solid type
semiconductor device can communicate at low frequency.
The freedom of communication becomes more accordingly.

Now, the description wili be made of the method
for manufacturing the ferroelectrics used foxr the FeRAM

10 serving information accumulating information of the
present invention.

Fig. 56 is a view which schematically shows the
ECR plasma CVD apparatus used for this method of
manufacture.

15 The method of manufacture described in conjunction
with Fig. 56 is to form the ferroelectrics using ECR
plasma CVD method and (Ba-Sr) TiO, (BST: barium titanate
strontium) as structural material of thin ferroelectric
£ilm of FeRAM serving as information accumulating means

20 of solid type semiconductor device.

As the material of ferroelectric material formed
by the ECR plasma CVD, Ba (DPM),[bis-dipivaloyl-
methanate barium], Sr (DPM),, Ti(0-i-C,H,), and O, are
uséd. The Ba(DPM), and Sr(DPM), are supplied at high

25 temperature each almost close to the fusion point into
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carrier shown in Fig. 56. Also, the Ti(0-1i-C;H,;), is
hubbled by carrier Ar gas to be supplied into the
chamber 1362. Meanwhile, the O, gas is also supplied

5 into the chamber 1362. In the chamber 1362, spherical
silicon is held on the sampling stand 1363.

Then, microwave of 2.54 GHz is induced into the
chamber 1362 through magnetic coil 1361 to make the
aforesaid material arranged in the chamber 1362 to be

10 plasmic. Thus, the materials reach the surface of
sampling stand 1363 where the spherical silicon is held
in the chamber 1362, and on the surface of spherical
silicon on the sampling stand 1363, thin ferroelectric
film formed by ferroelectric materials is produced. It

15 may be possible to enable the sampling stand 1362 to
rotate or to move in order to form the thin
ferroelectric film uniformly on the surface of
spherical silicon.

In this respect, the description has been made of

20 the aforesaid method by use of ECR plasma CVD method,
but the method is not necessarily limited thereto.
Besides this method, it may be possible to adopt plasma
CVD method, thermal CVD method, MOCVD (Molecular
Organic CVD) method, sputtering method, or the like for

25 the formation thereof.

Also, as the materials of thin ferroelectric film,

it may be possible to use, besides those described
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above, PZT (zirconate titanate: [solid solution of
PbZr0, and PbTiO,;]):Pb-Zrx-Til-x0;, SBT (bismuth
strontium tantalate):Sr-Bi,-Ta,0,, SrTiO, (STO: strontium
titanate), BaTiO, (BTO: barium titanate), or PLZT (PZT,
that is, metallic oxide formed by adding La to the
solid solution of PbZr0O, and PbTiO,):(Pb, La) - (Zr,
Ti)O, or the like.

As the bidirectional communication method adopted
for the systems using the solid type semiconductor
device, it is possible to use the wireless LAN system
that uses frequencies of microwave band or the wireless
access system that utilizes frequencies of quasi-
millimeter wave to millimeter wave band.

In this respect, the description will be made of
the outline of reception and transmission in the
wireless LAN system} Now, hereunder, the data
transmission from the solid type semiconductor device
to the recording apparatus will be described; on the
contrary, when data is transmitted from the recording
apparatus side to the solid type semiconductoxr device,
discrimination is also possible by the data ID which
has been distributed to the transmission and reception
sides, respectively.

For the solid type semiconductor device on the
transmission side, each portion of the line monitor,
daté handling, acknowledgement and checking, and error

processing is arranged, and for the recording apparatus

"1098 B & ()-M"10% " & () - MCHt #######HH#~_ =]

&



0, 0 ! ! ' '
£ Lo, LEoe O, Liowe L Lo ()
["10%4& ()-& !'10%K ()-s@nlo%H& () - $"10%& ()- 10%K ()-<,s,,,-1-J-K-L-aV
9.2, 2,101 N0 R () o (),
Id"109%0 Q1 &' ()-' *! @ 10%{ >{ &'(%3[_?391/.5‘0&1&'(&2%&1? 6&5&3 E; ?fyggowrs&' () -
1008 1 6L 68 100 5 B () L7 LOUBSE () 1 c 109 () 1" o
5& ()-' *222Y333#44rP. @ Q&loo/<>5>5<(&') ()-9*! 441604 b ag ()193"3?313?()&315&?!(?3 ST
1090& ()- &1OG& {he: rdO8Pp&ibn-sifed BAERSHEBEHBLBWIE+Ce data
;&gbég%fﬁlgl;gzégzggsg(?TQ*!#10%&'()-9*!#109@5}5&f()-9?!F#10%55&f()-9*!‘#10
. ackndB@ a6t a0vRefro&! bregeEsing, and
& ()-& C& 10%CHCHE () - & &" 10%&&&' () - &s10%4&' () - 105 105;8<<<:N:::XY:/@P1
display is arranged, among some others.
Fig. 57 is a flowchart which shows the procedures
5 for the solid type semiconductor device on the
transmission side. When data is transmitted, the
initial setting is made in accordance with the
prearranged communication protocol, and then, the
address on the reception side is set for transmiﬁting
10 data. If any signal collision occurs during
communication or no acknowledgement is returned from
the device on the reception side, data is again
transmitted. During operation, the line status, and
the absence or presence of acknowledgement are
15 indicated on the display screen or the like provided
for the recording apparatus on the reception side, thus
enabling the user to respond and take acfion exactly on
the respective operations.
Fig. 58 is a flowchart which shows the procedures
20 for the recording apparatus on the reception side. On
the reception side, the line monitoring is always on,
and when the availability of address of on that side
own is ascertainea, data are fetched from the line and
accumulated on the buffer of the main memory. During
25 reception, if block mark cannot be acknowledged per 16

bytes or the checked sums are not identical due to

erroneous detection process after the completion of
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line is monitored again, waiting for the arrival of
header. If reception is completed without any errors,
the contents of reception are indicated on the display
5 screen.

For the solid type semiconductor device of the
embodiments described above, the magnetic induction
generated by means of coil is used as external energy
for supplying electric power to actuate the device, but

10 it may be possible to use light. Then, in ordexr to
convert the brightness and darkness of light into
electric signals, the material that changes the
resistive values by the irradiation of light
(photoconductor, for instance) is used to generate

15 electric power with photoconductive effect thus
produced. As the photoconductor, Cds, InSb or
Hg, ;,Cd, ,Te or some other two- or three-dimensional
alloys, GaAs, Si, Va-Si, or the like is usable.
Further, when heat is used as electromotive force, it

20 is possible to generate electric power by means of
quantum effect of radiation energy from substance.

Also, the solid type semiconductor device
embodying the present invention is preferably
applicable to the ink jet printer which makes it

25 possible to detect the information of ink and tank as

well related to the ink jet recording printer that

prints on a recording sheet by ink droplets discharged
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recording head, and communicate such information to the
ink jet recording printer in order to control the
5 printer with an adequate method or to enable the ink
jet printer to control condition inside the ink tank to
maintain it optimally.

In this respect, although the outer appearance of
the ink jet recording apparatus is not shown fbr the

10 present embodiment, if the outer cover may be arranged
to be semi-transparent, and also, a semi-transparent
ink tank is made usable, light can be adopted as
communicating means. Then, the user can observe the
light condition of the tank to easily notice such

15 condition as "tank should be replaced”. In this way,
the user is prompted to replace tanks. (The button of
the apparatus main body has been arranged to be
jlluminated conventionally, but such illuminations may
indicate several functions dually to make it difficult

20 for the user to notice the contents of information
carried by the way of light being illuminated.)

The solid type semiconductor device of the present
invention comprises means for converting external
energy; means for obtaining external environmental

25 information and information accumulating means which

operate by the energy made usable by this energy

converting means; discriminated means for comparing the
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information thus obtained and accumulated information
for discrimination; and information communicating means
for communicating the information thus obtained to be
displayed or communicated to the outside. Then, with
5 information accumulating means that uses the FeRAM
which is formed by ferroelectrics, it becomes possible
for the device to efficiently obtain the environmental
informatipn that surrounds it, while utilizing the
spherical configuration fully. Further, communicating
10 means is arranged to receive signals from the outside,
and obtain information in accordance with the signals
thus received. Then, when the result of comparison
between such information and accumulated information is
transmitted to the outside together with the
15 information thus received, the accumulated information
is stored on the FeRAM which is non-volatile memory
formed by ferroelectrics, hence making it possible to
perform information process exactly, and execute signal
communications with external apparatus bidirectionally
20 at high speed and low voltage. Further, with the
utilization of ferroelectric material of FeRAM as
capacitor, it becomes possible to make the capacitance
of solid type semiconductor device larger so that the
degree of communication freedom is enhanced when the
25 solid type semiconductor device communicates with the
outside.

Also, with a plurality of solid type semiconductor
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devices arranged in an ink tank, it becomes possible to
communicate in real time such information of ink
contained in the ink tank, pressure inside the tank,
and the like to the outside, such as an ink jet
5 recording apparatus. For example, in order to
stabilize ink jet discharges by controlling the degree
of negative pressure inside the tank that changes from
time to time along with the ink consumption, it is
required to provide the capability to operate at high
10 speed with low power dissipation, as well as the
optimal size of the device owing to the restriction
imposed upon the availability of space. With these
" aspects in view, this device advantageously stores
accumulated information on the FeRAM which is formed by
15 ferroelectrics to meet the requirements.

Further, it is structured to supply in non-contact
the external energy which is needed to drive the solid
type semiconductor device. Therefore, there is no need
for the provision of energy supply source for actuating

20 the device inside the ink tank or for the provision of
the energy supply wiring to be connected with the
device, thus making it possible to use the device in
the location where it is difficult to set up any direct
wiring with the outside.

25 For example, when the electric power is used as

energy to actuate the device, the conduction coll of an

oscillation circuit is formed to be wound around the
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outer surface of solid type semiconductor device as
external energy converting means. In this way., by
means of magnetic induction, electric power is
generated in the conduction coil between the external
resonance circuit and the oscillating circuilt, thus
making it possible to supply electric power to the
device in non-contact.

In this case, since.the coil is wound on the ouﬁer
surface of device, the intensity of inductance of coil
changes depending on the ink remainders inside the ink
tank, ink density, pH of ink, for example. Therefore,
the oscillating circuit changes the oscillating
frequency in accordance with the changes of such
inductance. In this way, it also becomes possible to
detect the ink remainders inside the ink tank or the
like based upon the updated changes of oscillating
frequency.

Then, The solid type semiconductor device is
provided with a hollow portion in order to float in
liquid, and at the same time, the center of gravity of
device is formed to be set at the position lower than
the center of device. For example, therefore, even if
the recording head and ink tank mounted on the ink jet
recording apparatus operate serially to cause ink
inside the ink tank to sway up and down, and right and
left, the device floats stably in ink inside the ink

tank, while detecting the information of ink, pressure
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inside the ink tank, and the like, in good precision,
Moreover, it is made possible to hold the coil of
oscillation circuit formed for the device described
above on the position which is stabilized with respect
5 to the coil of external resonance circuit, hence
enabling the bidirectional communication to be made

stably at all the time.
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WHAT IS CLAIMED IS:

1. A security system of a recording apparatus having a
recording head cartridge detachably mounted thereon, wherein

said recording head cartridge comprises a recognized data
holding portion for holding as recognized data the personal
information recognized by recognizing portion for recognizing
personal information; a key code A holding portion for holding
key code A; an encode converting portion for encoding said
recognized data by said key code A; an encoded data holding
portion for holding the encoded data by said encode data
converting portion; an information input and output portion
for receiving said key code A from said recording apparatus
side, and for transmitting said recognized data and said
encoded data to said recoxrding apparatus; an energy converting
portion for converting electromotive force supplied from said
recording apparatus side in non-contact into eleétric power
for actuating each of structural portions, and

said recording apparatus comprises an energy supplying
portion for supplying electromotive force to said energy
converting portion in non-contact; a key code K setting
portion for the owner of recording apparatus to set the key
code K; a key code A holding portion and a key code B holding
portion for holding key code A and key code B created from
said key code K, respectively; an information input and output
portion for transmitting said key code A to said solid type
semiconductor device, and for receiving said recognized data
and said encoded data from said solid type semiconductor

device side: a recognized data holding portion for holding
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decoding said encoded data by said key code B; a decoded data
holding portion for holding decoded data by said decode
converting portion; a data comparing portion for comparing
said recognized data and said decoded data for reference; and
discrimination processing portion for admitting the use of
recording apparatus or making the use thereof impossible in

accordance with the result of comparison by said data

comparing portion.

2. A security system according to Claim 1, wherein the
encoded data by the key code A cannot be decoded by said key

code A but by only said key code B.

3. A security system according to Claim 1, wherein said
personal information is voice, a finger print, or an iris of

eyeball.

4. A security system according to Claim 1, wherein said
data recognizing portion, said key code A holding portion,
said encode converting portion, said encode converting portion
are arranged in said solid type semiconductor device, and said
information input and output portion and said energy
converting portion are formed on the surface or neat the

surface of said solid type semiconductor device.
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outside;

operating means operated by energy converted by said

energy converting means;
whereby said ink tank is mounted on an ink jet recording
apparatus, said ink jet recording apparatus being provided
with photosensitive means for receiving light emitted by light
emitting means of said solid type semiconductor device
arranged in said ink tank, and transmitted through ink
contained in said ink tank; and
wherein each of said plural ink tanks is structured to be
installed on designated position in accordance with the kind
of ink contained in said ink tank, respectively, and comprises
means for issuing warning to the user when said photosensitive

means receives said light and detects said ink tank being

installed on an inadequate position.

6. An ink tank having at.least one solid type
semiconductor device arranged therefor, comprising:

energy converting means for converting energy from the
outside;

operating means operated by energy converted by said
energy converting means;
whereby said ink tank is mounted on an ink jet recording
apparatus, said ink jet recording apparatus being provided

with photosensitive means for receiving light emitted by light



10D~dE7=0xH! S3yS10%&' ()- 109 ()-z 109%& ()- f10%&' ()-y1l0%& ()-fz 10%& ()-

2E} dE7=0xH! S3( 10%& () - y&
109& ()-$109& ()-""109& ()-y! 109 ()- YL09%& ()- TAYNCOXH S3 10 10 10@
109 ()-L9 "109%& ()- 7109 ()-@ "1093¢)-F yL*g 109%& ()-

>} [ 9YNCOXH! | @10% t & ()-! @10%t & ()-! @L0URRE ()-! @10%t & ()-y"10% & ()-
F10% & () - Ygr PCOXH! | @10% t!34"10%t & ()-! @10%t & ()-F10% & ()- 10tt 10tt

10t t!- @10%t & ()-Sg% *+, 4}oaS40xH 10fV & () 10tt 10tt
10tt!510% t & ()-N, S#109 %; * 1009
10% & (5§01 %4 &nfec‘)m%/@ oFRLE) 504109 %? Femisé%ngu

wherein each of said plural ink tanks is structured to be

installed on designated position in accordance with the kind

of ink contained in said ink tank, respectively, and comprises

controlling means for controlling the recording head having
ink to be supplied from said installed ink tank in accordance
with said kind of ink when said photosensitive means receives
said light and detects said ink tank being installed on an

inadequate position.

7. An ink tank containing ink to be supplied to a
discharge head for discharging ink, and holding negative

pressure in the interior thereof, comprising:

pressure adjustment means for adjusting negative pressure

in said interior in accordance with negative pressure in said
interior; and

energy converting means for converting energy provide
from the outside into energy of different kind from said

energy for operating said pressﬁre adjustment means.

8. An ink tank according to Claim 7, wherein said
pressure adjustment means comprises passage for communicating
said interior and outside; and

a valve mechanism for opening and closing said passage.
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outside into the interior of said interior when negative

pressure in said interior becomes high.

11. An ink tank according to Claim 7, further comprising
pressure detecting means for detecting negative pressure in
said interior by being operated by energy converted by said
energy converting means, said pressure adjustment means
adjusting negative pressure in said interior in accordance

with the result of detection by said pressure detecting means.

12. An ink tank according to Claim 11, wherein said
pressure detecting means is provided with diaphragm formed by
polysilicon film to detect negative pressure in said interior
utilizing change of resistive values by the displacement of

said diaphragm.

13. An ink tank according to Claim 11, further
comprising:

information accumulating means for accumulating
conditional information of negative pressure admitted by ink

tank; and
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discriminating means for discriminating the necessity to
adjust pressure in said interior by comparing the result of
detection of said pressure detecting means and information
accumulated on said information accumulating means, wherein

said pressure adjustment means adjusts said negative
pressure when said discriminating means discriminates the
necessity to adjust negative pressure, and

said information accumulating means and said energy
converting means are operated by energy converted by said

energy converting means.

14. An ink tank according to Claim 11, further
comprising:

information accumulating means for accumulating
conditional information of negative pressure admitted by ink
tank;

reception means for receiving signals from the outside;
and

discriminating means for enabling said pressure detecting
means to detect said negative pressure in accordance with
signals received by said reception means, and comparing the
result of detection by said pressure detecting means with
information stored on said information accumulating means to
determine whether or not said result of detection satisfies
said conditional information of negative pressure, wherein

said pressure adjustment means adjusts said negative
pressure when said result of detection is determined by said

disc¢riminating means not to satisfy said conditional
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information of negative pressure, and said information
accumulating means, said reception means, and said
discriminating means are operated by energy converted by said

energy converting means.

15. An ink tank according to Claim 11, wherein said
energy converting means is provided with oscillating circuit
for generating electric poser by induction electromotive force
with electromagnetic induction between said circuit and

resonance circuit arranged outside.

16. An ink tank . according to claim 7,

wherein said pressure adjustment means and said energy
converting means constitute a solid type semiconductor device;
and

wherein pressure adjustment performs adjustment so as to
keep pressure inside said container regularly on the basis of
pressure detected by pressure detecting means for detecting

pressure inside said container.

17. A ink tank according to Claim 16, wherein said solid
type semiconductor device is fixed to said container in a
state of a part thereof being exposed to the outside of said
container and another part exposed to the inside of said
container, and said pressure adjustment means is provided with
a. passage communicating the interior of said container with
the outside, and a valve mechanism for opening and closing

said passage.
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18. An ink tank according to Claim 17, wherein said
valve mechanism is provide with a movable portion displaceable

by electrostatic attraction.

12. An ink tank according to Claim 17, wherein said
negative pressure adjustment is made by opening said passage
by the operation of said valve mechanism to induce the air
outside into the interior of said container when negative

pressure in saild interior becomes high.

20. An ink tank according to Claim 16, wherein said
solid type semiconductor device comprises pressure detecting
means for detecting negative pressure in said container by
being operated by energy converted by said energy converting
means, said pressure adjustment means adjusting negative
pressure in said container in accordance with the result of

detection by said pressure detecting means.

21. An ink tank according to Claim 20, wherein said
pressure detecting means is provided with diaphragm formed by
polysilicon film to detect negative pressure in said container
utilizing change of resistive values by the displacement of

said diaphragm.

22. An ink tank according to Claim 20, further

comprising:
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information accumulating means for accumulating
conditional information of negative pressure admitted by said
container; and

discriminating means for discriminating the necessity to
adjust pressure in said container by comparing the result of
detection of said pressure detecting means and information
accumulated on said information accumulating means, wherein

said pressure adjustment means adjusts said negative
pressure when said discriminating means discriminates the
necessity to adjust negative pressure, and

said information accumulating means and said energy
converting means are operated by energy converted by said

energy converting means.

23. A ink tank according to Claim 20, further
comprising:

information accumulating means for accumulating
conditional information of negative pressure admitted by said
container;

reception means for receiving signals from the outside;
and

discriminating means for enabling said pressure detecting
means to detect said negative pressure in accordance with
signals received by said reception means, and comparing the
result of detection by said pressure detecting means with
information stored on said information accumulating means to
determine whether or not said result of detection satisfies

said conditional information of negative pressure, wherein
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said pressure adjustment means adjusts said negative
pressure when said result of detection is determined by said
discriminating means not to satisfy said conditional
information of negative pressure, and said information
accumulating means, said reception means, and said
discriminating means are operated by energy converted by said

energy converting means.

24. An ink tank according to Claim 20, wherein said
energy converting means is provided with oscillating circuit
for generating electric power by induction electromotive force
with electromagnetic induction between said circuit and

resonance circuit arranged outside.



