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The present invention relates to a sem conductor device, provided with the
function to convert energy transmtted fromthe outside and conmuni cate

with the OUtS'Ck3ﬁéﬁﬁﬁdﬁﬂﬁh*dﬁ36EVf@E”Hﬂ@© pAnkesRovabed waperation or
i nformation as provided with the 15 function to display the

contents of comuayeat RNz cORBucTOREDEVARER! SNK JEAE RAHIR BOGE Nk tank
provided with such sem conductor device, and an ink jet cartridge, and an

ink jet record\Rg aRPREABHDIRE WRPARAAUSO, MESION esgntMANYENETORIREG! ates to
a nethod 20 tfor manufacturing a sem conduct or devi ce provided with the

function to coftygf tsEnRfENb RS iy EcE | r oD t beMMoNT shdeoNary segmTuNi cat e
with the outside regarding the performance of designated operation or

informagion, as vpeldp aoRretigestving tieséure! | @pMbRYdESBMEKTE he 25
contents of communication. Further, the invention relates to communication

system a nethod dspurRcivWSI¥SMEM (e SRUK €JEB ERECORY I NES AEFRRATUSTENDI Y
el ement, which - 2

BACKGROUND OF THE INVENTION
Field of the Invention

10 The present invention relates to 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

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



utilize the aforesaid sem conductor device. Related Background Art There
are nmany apparatuses and equi pnents that detect the environnental

i nformation under the 5 environments that surround us, and then, nake

deci sions and operate in accordance with,the result thus detected. For
exanple, a cooler detects the current environnental tenperature, and
conpares it with the 10 predeterm ned tenperature. Then, when the
tenperature is |lower than the predeterm ned val ue, the device incorporated

therein operafgg1heat itRg AFoPREHAESemdVNdMG tidr (& ¢t ected tenperature is
hi gher on the <contrary. It is conparatively easy to structure such 15

devi ces by us@edhtkiepaenryebinanal-tequi prent, conponents, and the |ike.
However, even when it is extrenmely difficult to structure conponents due to

the inability of segdirenara mawkf appeitateRace abd RkqaPnditid ofharposed upon
the 20 arrangenent space, while the environnental information that should

be taken intogdageeunthieS eROtrofmen theMES irtat. i diitun®Yy tidier aspects, a
desi gnated operation should be executed with an instantaneous decision to

be made isn aceardadamenitsh thhe 2nredundusentaad ivfear maddlon. dddierienar e many
demands in this respect, but the status quo is that due to several
restrictions iand wihengtiehdse adescdaned atiore thehassult3 thus
detected.
For example, a cooler detects the current
environmental temperature, and compares it with the
10 predetermined temperature. Then, when the temperature
is lower than the predetermined value, the device
incorporated 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 1like.
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



demands have not been net satisfactorily as yet. In recent years, even in
the field of mcrodevices the utilization of which is expected widely in
many industries, a considerabl e nunber of research and 5 devel opnent

proj ects are underway, but there are stilzl - many nore studies needed for
maki ng them practicable. Now, as a specific exanple of the field in which
the utilization of mcrodevices is required, the filed of recording can be
cited. 10 At present, various kinds of printer systens are utilized for

printing varid@atakiddsawd nélgesen Sweh sktndrattpribyeassystemis forned by
connecting a data processing apparatus |ike a personal conputer, a
printing apparatusin ffdcexanpd£rs Thevent e phénfieyd16f apparatgsieeisput s on
a recording nedium such as a printing sheet, the printing data which have
been processtke byt bt £a i @rc 658 | wigi @ppas aéxpecfedprwidédy appmaayuses used
for such kind of printing system there are on the market various 20
appar at us usiirgdwsirtiess, recoss hdenab hedsuabepreSeneéseattht hode ki nds of
recordi ng methods, the so-called ink jet recording nmethod is extrenely
useful , becaudevelvpnentequraljegt sreahedundeneayi npatt thadegener atéd lal nost no
noi ses at the tinme of recording, making high-speed 25 recordi ng possible on
an ordi nary pepey rdreets Wwdiwsitneadsd pheri sakangf theni pnactaégahdet.. The ink

|l et recording is such that a carriage - 4
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



havi ng a recordi ng head nounted thereon travels in the printing direction,
whil e discharging ink froma plurality of discharge nozzles arranged for
the ink jet recording head (hereinafter, referred to sinply as a 5
recordi ng head as the case nmay be), thus printing inmges on the recording
sheet by nmeans of dot patterns. The dfséhérge ink for recording use is
contained in an ink tank and supplied to the recordi ng head t hrough ink
supply paths. If the ink which should be supplied no 10 | onger exists in the

i nk tank, no%&%ﬁ%é@&ﬂ%?%gégin iﬁghdgﬁ%re édi€@§§§£9|§ra9g&stg Sq:%prding

head may be SOmE Ses. ore, various proposa ave been
made to provi i iy inder det i I cting the

remai nder s o#)lﬁﬁﬁfﬁpﬁﬁg%iniggaiﬁhﬁ1é:éégb%xa%%ﬁg,iﬁﬁ gg%@rgance W th
Japanese Pat gnt jcati éﬁ%ﬁﬁ 65 EBE $hEUGLH & S

di sclosed in %ﬁéyﬁg?s oﬁ%ﬂin [ éxﬁg%%%??a?%é%EB%?) Qelgctrogés%f%z are

arranged on t | f | t Nt hes om.si;de where
9 . Il.é%drgﬂlqlgg %g&%ﬂiﬂ%@%, gfgfgpﬁe@ £ 6Ng1 0B 0MSiy

non- conductive I n oat 703 having el ectrodes 704

arrangeds t 0 f,.a68, Iie, £IiRedd 0fest D% d se RELY I G€H, tOhub! RENkANGNK in the ink
tank 701. The two el ectrodes 702 are connected to the detecting section

(not shown) 2&dfd Setafd srddrsylupidve sPNHe&h ONof 3Bt Bateleetlsr.odes,
respectively. Then, when the conductive condition of both electrodes is
detected, therHdkiisdharge ink for recording use is contained in an
ink tank and supplied to the recording head through ink
supply paths. If the ink which should be supplied no
10 longer exists in the ink tank, not only image 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)
electredes 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

alectrodes is detected, the ink



remai nder error is issued to indicate that there is 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 wuse of ink jet printer is disclosed, which is
structured to formthe | ower part thereof Tn the funnel formtoward the
bottom face, and at the sane tine, two conductors 801 and 802 are arranged
on the bottomface 10 as shown in Fig. 2. Then, the netallic ball 804 having

a smaller gravifafdihaged AR08 i 1%@1?&9% 'ﬁdl@até Lo oghé][:@r £0fnoWth

t he structure t us arranged, the liquid surface of ink 803 is |owered as

ink 803 is R dniAN QNG tih) Riahk the Pesid 10 dpdher ion et athkc bal |
804 t hat floats on the surface of ink 803 is gradually |owered. Wen the

l'iquid surface it |ﬂ&gogﬁgh#shééaM¥¢giﬁé)é&gbég&gdjon of bottom face of ink
cartridge housing, the netallic ball 804 is in contact wth the two

conductors 801 and &0Zo ,Thiah,addir&hORAUH airfe &He @iEL E82i drecoe
conductive to allow electric current to flow across them Wth detection

of such cwrentjagdiegoritdon Y. i 754 Bh CathdeinklaedecteiagdV s bis t her
detection of ink end condition, information indicating this ink end

condition is 2mgwtdff ijatk tfet herisesr ihalisdiassd®ewikbenieach of the
structures represented by those disclosed in the publications - 6

structured to form the lower part thereof in the funnel
form toward the bottom face, and at the same time, two
conductors 801 and 802 are arranged on the bottom face

10 as shown in Fig. 2. Then, the metallic ball 804 having
a smaller 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 alloew
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



descri bed above for the detection of ink remainders in ink tank. However,
it isrequired for each of themto provide electrodes for use of detection
inthe ink tank, and at the sane tinme, to forma connector with 5 the
outside in order to transmt detection signals. Al so, for the detection of
ink remai nders by the conductive condi't Poii across el ectrodes, no netallic
ion or the like is used for the ink conponent so as not to cause

el ectrolysis in ink, mﬁth t he result that 10 structural restriction is

i nposed on t a r with, re nk toe be used N

accor dance mw%%l%ggb ?Yﬁe%oﬂl é% ¢ honh a%%#eESWa pu%F]cétlons
only the amount, of ni ng i nk. |s det ecte n tion in
15 the |nter|or ankk tank s ob%%lh%b el r%%gtﬁgr 8a§ §% Eﬁe g%hnple

the pressure ﬁEﬁ{g&@“écggégbég{ 6ﬂku§éq§f & e8@§899§n0EhghXB

properties of e are inportant paraneters for t e ink jet

recording heag o opgiale Ale Aldnd ekl B Nedrat 20LEnA0-RBPURL 8 1 Nk

di schargers i's desi ormthe external 1nk jet recording

apparat ug of {jie odﬂ;ﬁ Ay Yrddhked hatacliRn0e- Lo bh 1 LA al ong

wi th the consunption e tank, as well as to communicate wth the
outside as toaide, Cé'l?:ngt_%?e Qiet?éc@i’k\ﬁ'&é' rPJEOP&EéiﬁéePE bpkenBurther, it is

desired to provide an ink tank which is capable of not only providing the
detected - 7 conductive condition across electrodes, no metallic ion

or the like is used for the ink component so as not to
cause electrolysis in ink, with the result that

10 structural restriction is imposed on the apparatus with
respect to ink to be used.

Also, 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 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 fime 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



information of the internal condition of ink tank on one-way for the
out si de, but al so, capable of exchanging information bidirectionally, such
as to provide the internal information in response to 5 inquires fromthe
outside. Also, for the color ink jet recording apparatus that uses plural
kinds of ink for the formation of coI6r7iﬁages, the structure is proposed
so that ink tank is fornmed per color, and that only the ink tank 10 having
no nore ink in it is made repl aceable independently. For the color ink tank

posi 1 on per TGP ar i BHEVEIT (RS OF 9 HEhsTAREI B8 Tk ¢ ank
Doed it i'e QJBHa 15 prath O 1T Nt GHHE! HERANE Of each color
posi t1 on. rovevar SRt L PR i ot BRe T & nunber
desi rod o pitvi e e me Tt rar e anel B o el erent of
Lgig?gt?%;?2ﬁﬁﬁgﬁﬁ%ﬁﬁwg#ﬁgHhﬁgﬁ%gg%ﬁggrpkO;e;nreEngfnbnagggrgﬁﬂg 25 is
nd the i nk whi ch 4 e S 1A o e et o To T TEEararag head is -
8 that uses plural kinds of ink for the formation of
color images, the structure is proposed so that ink
tank is formed per color, and that only the ink tank
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 is
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



retained in each of the nozzles by neans of the balance of capillary
phenonmenon and surface tension. As a result, in a case where the recording
head and ink tank are nounted on a carriage, for exanple, ink is caused 5
to leak fromnozzles if the internal pregsure of ink tank is higher than
the atnospheric pressure. Here, it is necessary to nake the internal
pressure negative in the ink tank. Also, if an ink tank is an airtightly
cl osed container, the negative pressure in the ink tank 10 becones hi gher

along with theonrednld @ dnkeid 1dgz140koy akandhen, thkt Bathaceegative
pressure which should becone too high, ink in the nozzles is drawmn to the

ink tank sidesf @fAUSGSUPhaHRMIRRK &%d | fabfddd Ytehoidhschasga ink when the
recording head is driven to 15 discharge ink fromthe nozzles. Therefore, in

accor dance widdsdihe cionweridsaathdk thankecardimi absaar hadt iak pan®us
material, fibrous material, or the like is contained partially or totally
in the interigde ntarraafd cand atadiieaganet i nexamipre 20ickaiberaisedhi ch t he
i nk absorbent is contained is conditioned to be conmunicative with the air
out side,5 thus dradd iflipnt e 2 zike sabisHr tient it teabsbrprassuret afninknk. In this
manner, the interior of ink tank is conditioned to be in negative pressure.
25 Here, nevdrdrdieliesshigher itharet@haneathysgnedl ¢ ngresskrabsoHbert tid absorb
it with the result that the efficiencv of ink storage is |owered
i nevitably. Alsgieces®ary 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 higher along with the consumption of ink in the
ink tank. Then, 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,



whereas the interior of ink tank is conditioned to be conmmunicative with
the air outside, the negative pressure becones hi gher when the anpunt of
ink retained in the ink absorbent becones snaller, and there is 5 still a
possibility that the discharges of ink.fgomthe recording head is disabled
depending on the relations wth the external pressure exerted on the ink
tank. Therefore, if it is possible to provide an additional function to an
ink tank so as to adjust the pressure in 10 the interior of the ink tank,

any ink absorpfifteds tie dmngelomesdethk ahial 59, céieiefbheaensyvel ink
storage is enhanced. Here, it is desired to provide an ink tank having

such functi orcorEticd iy Gertd amdjdist od iy estns enégatheei nterior of ink
tank, there is a 15 need for knowi ng the condition of internal pressure of

i nk tank by gltedmans sidoaddd )higghdmditteactilye amdanmhot einkheedaiakdprent of
ink jet recording technologies is remarkable, and the printing accuracy

t her eof has hiacaire exik edtdgrdergh Hatvanece dmalelaes, &0 Thusrecbacei vably, the
ink jet recording technol ogies <can be utilized even for producing
securiti®es, offild al pakorinEnitty, tdratt hdhd ikissclrorgeheoHrimkefrepsttomm used
for producing those docunents, it is required to provide the security
function so tretortdieng egdetiLBigditest deperoline asethdyrahgtdnasot her t han
the owner or the authorized person by registration. Al so, copyright is

gi ven to the widgduntdre etrarnalljpressure exerted on the ink tank.

Therefore, if it is possible to provide an additional
function to an ink tank so as to adjust the pressure in

10 the interior of the ink tank, any ink absorbent is no
longer needed, and also, the efficiency of ink storage
is 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 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



i mges produced by the person hinself with a conputer dedicated to his
personal use. No third party is allowed to print themout w thout the

perm ssion of such person. In this case, too, the printer should 5 provide
some security function as described ahoyg. - Wth respect to the devel opnent
of recording systens to neet the various kinds of requirements described
above, the inventors hereof have given attention to the ball sem conductor
manuf actured by the 10 Ball Sem conductor Inc., in which sem conductor

integrated Ciinfdds éa%d‘d%{d&ﬁ B30 the peRheyd oAlmsuif agfcn of dompliteen bal | of
approximately 1 nm nmet er Since this ball sem conductor is spherical, it

i's expected ddmlcdtha def e6ld g r@fonsur endi ng nienvigonpgnial information
and the bidirectional information exchange with the outside can be carried

out efficientdiydwed thetdram tcamdd it tWiathddie tHetperdnyes s@mi 6@nduct or i f
the ball sem conductor is contained in the ink tank. However, as a result

of 20 thorougfudmyesisagat | ah ahilsheadd, ttwd, proyigentsaichshéumnati on of the
kind, it has been found that there are only those ones which are used for
connect ing badoviskmseaed weicurs tiyheawmel tiem s st ide @l &sdbvéc Wi res  such
as disclosed in the specification of US Patent No. 25 5,877,943, and that a
bal | sem conduct owmiddvirespecelto tHeouedrdiomeret apedredooiditeg t o provi de
such function as described above. Al so, there sone nore problens to - 11
systems to meet the various kinds 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



sol ve before the ball sem conductor device is effectively used for an ink
tank. One of the problens is that a novel device should be provided in
order to formneans for accurmulating 5 informati on on such a device as the
bal | sem conductor, and that the novel device should be capable of making
itself very small at first, and then, capable of being driven with a snal
anount of power dissipation, while keeping information wthout being

i nfluenced by the 10 fluctuation of energy supplied fromthe power-supply

system and | doXRlidsbhe NGINGAD] Sdmudsihidor | Alpraption. Another problem
is that the provision of an ink tank which is capable of performng the

bi di recti onalgfrd-exediagnapsed #dY¥ odreidon-steh as to receive inquiries from
the outside and return’internal information, not only by performng the

one-way transm ssigie &ff thee glededed i teidala i ndes 1Baéencef shakibank to
the outside. 20 Still another problemis that the device that accunul ates

information stwuybbeidl iMeoiYert o BPith ikeddONESE dovueheetihg pover,
together with the provision of power supply systemto actuate the device

cont ai nesl i n id@dnditdior fort hAudOVErdSHEE Yas otli€ o2l shemt doh@ububkt in the
ink tank to actuate the device, the tank inevitably becones |arger. Even
when the povaid sty isouiaee 1 sd¢rye datbold belecapablanéf mbakiag- 12

itself very small at first, and then, capable of being

driven with a small amount of power dissipation, while

keeping information without being influenced by the

1¢ fluctuation of energy supplied from the power-supply
system, and if required, being able to rewrite
information.

Another problem is that the provision of an ink
tank which is capable of performing the bidirectional

15 exchange of information such as to receive inquiries
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



still necessary to arrange neans for connecting the power-supply source and
the device. This inevitably increases the costs of tank manufacture. Thus,
the tank cartridge should becone expensive. Therefore, the 5 device should
be actuated fromthe outside by use of- ipon-contact neans. It is a further
problemto be solved that the device should float on the ink |iquid surface
in the ink tank or should be capable of residing in ink wwth a 10
designated depth fromthe liquid surface. For exanple,. it is desirable to
posi tion thesdavicaeersishey rlo drir@nigd sigdacedm asmdesctingothé or t he
changi ng anount of negative pressure in tine series along with the
consunpti on @bwettk supptliye sionlcdearnd itie idevicedi f fTicid tirddvitakbpbl e t he
device to float on ink, because it is formed by silicon having a specific
gravity greatiacrebses whieercosSdVERY aOk TdBUMENTTeON 2Zhug, i shan obj ect of
the present invention to provide a solid type sem conductor device having
security fundiangn celrémréfige, shivudld decdre astnentsidvd + offhetref ore si thei n
non-contact so as to be able to detect environnental information

surroundi ng tdeyidevisbteuddd b25 agita@tedo firanf drhe eoursids yoefisei eft

communi cate wth the outside bidirectionally, at the same tine, being
capabl e of deétogcciondacite med@ngr-nal condition of the ink - 13 tank (such as

the kind of ink contained in the tank,
It is a further problem to 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 from the liquid surface. For example,
it is desirable to position the device on the ink
liquid 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 is
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



internal pressure, tenperature, pH, ink remainders), and adjusting the
pressure inside the container in non- contact wwth the outside of the
container. It is also 5 objects of the invention to provide a nmethod for
manuf acturing such device, an ink tank prpyided with the device thus

manuf actured, an ink jet cartridge, as well as an ink jet recording
apparatus. It is also the object of the invention to provide 10 a nethod
for adjusting pressure for adjusting the pressure inside the container, at

the same tine ¢10 PEOMh dgst PRe CRIMENLEALHRNCSHELEHLUNI AN the dGijiated in
non-contact, be able to detect surrounding environnental |nformation and

carry out extrempbyndp siéishest 9&ﬂbé§§£h983| pAONTHRI eahiRSewWd ) the
outside, as well as to provide the solid type sem conductor device with the

security functiom $@jiEKengi th@OssL8LErE0inedast ehef EBMLEARQULS dfon-and
al so, to performthe user discrimnation, hence providing the 20 security

system of the &&coadt Ngiappenat setuhaseby the dbiabligerecormdi AgG yigany
person other than the owner or the authorized personnel by registration,

and the wenorybpeetendtuskd {avehbisnsyst gpioasdvehl metheds &oird
(three-di nensional) type sem conductor 25 device of the present invention
conpri ses energynufacveringgsaedndevacecoaneihkngaakepgyvided ottt de, and
operating neans operated by energy converted by the - 14 - energy converting
means. 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
16 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 register 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



Al so, the communi cation systemof 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
provided with conductor coil, informatiqn -acquiring nmeans for acquiring
information inside the container, reception neans for receiving signals
from the outside, and informati on comuni cating neans for 10 communi cating
information to the outside fornmed for the solid type sem conductor device;
an external ragNeRHn@Idtad mamnged outside the solid type sem conductor
device to generate electric power by magnetic induction between the circuit
and the oscillati gsu,r ald c@mmrdune calth gpld ¥k tepe Sethe opckeisént devi ce; and
an external conmunication nmeans for conmmunicating bidirectionally by the
recepti on nmeansreaitd drhechatf arseat isel id aypei catiquhdeainsr odevheesol i d type
sem conductor device. 20 Further, the nethod of the present invention for
manuf act ur i ngampadldest tay e e cordiciiner dewiocey theongrlséstybe st eps of
formng a protection filmA on the entire surface of Si; form ng opening on
a part & tsempgransbidtor fddvack amrnded) Wrinefihe wppevspatiadfions the Si;
formng a protection filmB on the inner and outer surfaces of the work
f ormed by t heiSicudrid pyorvatdect iwdrthf idondarc treak igwgh t hel thipp¥meat pention in - 15
airtightly closed condition by use of conductive
acquiring means for acquiring information inside the
container, reception means for receiving signals from
the 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



material; and form ng conductor coil nmade by the conductive material. Al so,
the nmethod 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; formng openi_nngn_a part of the protection film
A, renmoving only the upper part of the Si; formng a protection filmB on
the inner and 10 outer surfaces of the work forned by the Si and protection
filmA; making the hollow portion in airtightly closed condition by use of

mA _ ! rti ght : )
conductive meLertobnald Lorgag.soadueLh ey hl o LORaGRLLTE Surface

t hereof; and patter e conductive o 15 rm conductor coil nade

by conductive HRISFIZ] . k&l EOERinGCEOREHPELE0CENE RAGSEBY kR¥ention, the
ded wth a recording head

security systemof a recording apparatus is provi

cartridge detaghghh¥+punhederiereon, in which the recording head cartridge
20 conprises a recogni zed data hol ding portion for bolding as recognized

data the personal i2i86MBtheMmEEROGNGEEEhe Dyr&SERFNLEBHLROR! iFOR foOr
recogni zi ng personal information; a key code A holding portion for holding

key code 4 anmgrRepdetePINgrii 861DQrtyHd soniesradtbgr28etieer ecogni zed data
by the key code A, an encoded data holding portion for hol ding the encoded

data by the epemageidasathonyeebsnNgrpPP6imoNg anprotectbhomiilmpat on 16 and
out put portion for receiving the key code A from

the entire surface of Si; forming opening on a part of
the protection film A; removing only the upper part of
the Si; forming a protection film B on the inner and

10 outer surfaces of the work formed by the Si and
protection film 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 form 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



t he recordi ng apparatus side, and for transmtting the recognized data and
the encoded data to the recording apparatus; an energy converting portion
for converting 5 electronotive force supplied fromthe recordi ng apparat us
side in non-contact into electric powerjkor actuating each of structural
portions, and then, the recording apparatus conprises an energy supplying
portion for supplying electronotive force to the energy 10 converting
portion in non-contact; a key code K setting portion for the owner of
recordi ng appadabuspue peirttilee fioay reedd viing they kegdedididl dingn porti on and
a key code B holding portion for holding key code A and key code B created
fromthe key thedeekordase appaslatusasitie i ringr fetd dirangwitt @indg ot ut
portion for transmitting the key code A to the solid type sem conductor
devi ce, andrecognéeceidvidagat laadr edegrincededatd@tand o Hhenoodeddigat a from
the solid type sem conductor device side; a recognized data hol ding portion
for hol di ng eEppazétuscogm zee¢rdat &onve rdricgd @ idon Heldigapyortiog f or
hol di ng the encoded data; a decode converting portion for decoding the
encoded 5dat a eBycitiremiodyi veodorBe suppddeded ndat & heolrfiarFdiordi on for hol di ng
decoded data by the decode converting portion; a data conparing 25 portion
for conpari ngrPREatESoGHGLed Nd &R g9 taed  iddCodeddiE MAveRfP®nce; and

di scrimnation processing portion for admtting the use of recording - 17
apparatus or @%Haﬁ@%h@a@gbqfhérwqmg%téQW' and then, the

recording apparatus comprises an energy supplying
portion for supplying electromotive force to the energy

190 converting portion in non-contact; a kev 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

processing portion for admitting the use of recording



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 semnm conductor device arranged therefor which conprises
energy converting nmeans for converting enefgy fromthe outside; and
operating neans operated by energy converted by the energy converting
nmeans. 10 Further, the ink tank, which contains ink to be supplied to a

di scharge head for discharging ink, and holds negative pressure in the
interior thereffpar&£Oi@rosaapingstie sk usharabf nBapsséopladjitisti ng

negative pressure in the interior in accordance wth 15 negative pressure in
the interior; afcbsdEicy withvetid i ngsweanst fosmpanyeshi by ener ggtar ovi ded
fromthe outside into energy of different kind fromthe energy for
operating the qomsarieg quprsieomnt neans. Al so, the nethod of the present
invention for 20 adjusting pressure, which uses a solid type sem conductor
devi ce arranged forAkseontlze nemk hodnlk ngf tlegapreseptessuentiont e i nteri or
thereof, and which is provided with pressure adjustnent neans for adjusting
negati ve Ppresscharackedizedeinonthat net leaatcondanecdid@stvipeh t he internal
pressure of the container, and energy converting means for converting
ener gy provi degemierndeciter dieVihte arfiegentthiendfof whéchycpmpmisks ener gy
- 18 in order to operate the pressure adjustnent neans,
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 provided 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 f£rom

outside into different kind of energy from the energy



conprises the step of keeping pressure inside the container regularly by
conparing pressure detected by the pressure detecting nmeans for detecting
pressure 5 inside the container with the pressure inside the container.
Further, the nenory el enent of the presggt - i nvention conprises energy
converting nmeans for converting external energy supplied fromthe outside
in 10 non-contact into electric power, in which personal information is
hel d by actuating the electric power. Here, in this specification, the term
"met acent er” ifpansidrhe o wperaee! ithe paesisuale tdiejddtremf medrion of wei ght
at the tinme of being balanced, and the Iine of 15 buoyance at the tine of
i nclination. cAnpaides tthies ste@ciofi Gakipdng pressem "iside type" of the
"solid type senm conductor device" is nmeant to include all the various
t hr ee- di nensicomdlaiskkapesgudacily &y @ompaarigloe prespher dletesEsd -Bphere, a
square 20 columm, a rotatively elliptical body, a nono-axially rotative
body, anbng ddvwe patessnge As telod imgt Imednfso if ogupid e gl ek trereg ueder gy, it
shoul d be good enough if only neans for supplying electronotive force to
t he deviikce asnstaleexther waint28 nememjyrhi $her Paegsbien iridecdvery position,
returning position, or arranged for the carriage, head, or the Iike when
this net hod icendi@dinedd to an ink jet - 19 recordi ng apparatus. Besides
this, if only an
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 "so0lid 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



apparatus having neans for supplying electronotive force is used, it
becones possible to detect internal conditions of an ink tank w thout ink
jet recording 5 apparatus. For exanple, therefore, this nmethod can be
adopted for carrying out inspection or tige-like at a factory or a shop (for
qual ity guarantee). BRI EF DESCRI PTION OF THE DRAWNGS 10 Fig. 1 is a view
whi ch shows one exanple of the conventional ink remainder detection device.
Fig. 2 is a view which shows another exanple of the conventional ink

remai nder detrecoirdindedpparathisgy. BelssideDltdcks diiggremwhach shows the inner
15 structure of a solid type sem conductor device in accordance with a
first enbodi rppareftushaapriegeneansn\fent isupplanch aleslegctepnesenes t he

comuni cative condition thereof with the outside. Fig. 4 is a flowhart

whi ch il ust fatree tilse us2@,opdr deicomesd pdssidahd d gdrovect niFtgrndl Fig. 5 is
a bl ock diagram which shows the inner structure of a solid type

seni conduct orcogéiiitdenisn ofa@ooriddndanki witdoddc dmk erodierdrdohgt he present

i nvention, and al so, represents the conmunicative 25 condition thereof with
t he out $i de. appgraguss aForowxamplenhitdiendfiors r diteiss thethopheeani BA of t he
device shown in Fig. 5. - 20 Fig. 7 is a block diagram which shows the

i nner structtdo@teld £ogolcadriyipg Savh dafRRatdronen cég nlike 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.



accordance wth a third enbodi nent of the present invention, and al so,
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 nges of ink consunption. Fig. 9

is a flowhart which shows the process to~ 10 confirmthe position of device
structured as represented in Fig. 5 and to determ ne whether or not the
repl acenent of tanks is needed. Figs. 10A, 10B and 10C are conceptual views

which “TITustrate g, mes iog §05) bsk gy 4geaOlh Sk YDR0dS BT EQROLC or

devi ce in accordanc a fourt Iment o present 1nvention

Fig. 1l 1s a vigw,¥pifd éﬁoavss&ffaeﬁﬁjsraéltgﬁeic&%c ok de{y¥pe $gM conduct or

arranged in an ink tank and the in ead ich is connected therewth.

20 Fig: 12 is @-MbRaaNb: Chi shoysth Peg SEhbcd héht SKapRLeppésthansmtting the
el ectronotive force and information provided for a certain solid type

sen conduct or feydseidM, adnd NK1$aNkrépkesdiet s NKné etomm@atlc¥hi ¢l is connected
therewith to the other solid 25 type sem conductor device sequentially. Fig.

13 is a view Whedishonstidteexampte dhetbetsidk.tank in which the solid
type sem conductor device can - 21 - be arranged preferably. Fig. 14 is a
vi ew whi ch shows anpifier @xagmies®fare 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.

VFig. 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 the solid type semiconductor device can



the ink tank in which the solid type sem conductor device can be arranged
preferably. Fig. 15 is a view which shows still another 5 exanple of the
ink tank in which the solid type sem conductor device can be arranged
preferably. Fig. 16 is a view which shows,fa further exanple of the ink tank
in which the solid type sem conductor device 10 can be arranged preferably.
Fig. 17 is a perspective_view which shows one exanple of the ink jet
recor di ng appaP&t a5T OrSGhi PR IFPP ik tank is mounted. Fig. 18 is a
conceptual view which illustrates the_ 15 method for using the solid type
sem conduct or devi cBi¥n lhckdrIahiey wihirha stiomen 2BREBEF nehe™Bt St Bk present
invention. Fig. 19 is a structural view which schematically shows the ink
t ank whi ch useshehénkotuk t ypevipirhs difiec aeduet 6vPeerBECORdNEECT | deHice
enbodi ment. Fig. 20 is a graph which shows the extinction wavel ength of

typi cal ink (yehhoke amgemded myaffgeradniy . black). Fig. 21 is a
cross-sectional view which shows the 25 ink tank schematically in

accordance with a srxdh 1®mod reidw afhitde sproggestiibvenbther Fig. 22 is a
bl ock di agram whi ch shows the inner - 22 structure of a solid type

sem conductor de¥hf€eiHf the ink tank in which the solid type
semiconductor device can be arranged preferably.
Fig. 16 is a view which shows a further example of
the ink tank in which the solid type semiconductor device

190 can be arranged preferably.

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 so0lid type

20 semiconductor deviece 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



accordance wth the sixth enbodi nent of the present invention, and al so,
represents the communicative condition thereof with the outside. 5 Fig. 23
is a flowhart which illustrates the operation of the solid type

sem conductor device shown in Fig. 22.,65ig. 24 is a block diagram which
shows the inner structure of a solid type sem conductor device in 10
accordance with a seventh enbodi nent of the present invention, and al so,
represents the comuni cative condition thereof with the out si de. Fig. 25 is

a flowchart whirGh thlreUster %t %%ﬂlhe t}%@ lsaliednudtr: sRivitd yixe seni conduct or
device shown 15 in Fig. 24. is aviewwhich illustrates one exanple

of the struglebedahch f3sHr Qh@djsusatmse@hb@s@aﬂ@n&r @4 dek fpresdhe solid type
sem conductor of the present invention. Figs. 27A, 27B, 27C, 27D, 27E, 27F

and 27G are i2@Qevit@ws , Waingh aillsbys Hepire sk smaihef a@iratunig 4 Beess of
pressure adjustnment neans. Fig. 28 is a plan view which shows the solid type

sem conduct olcod@Mitden epeesott &d thn theg®utdilet.o 27G Fig. 29 is a view
whi ch shows the equivalent 25 circuit of electrical structure related to
pressure& adj ust nEhlg.nm2andsr epraseichadti whiicth iAGusfirgptel) tiltseea ti m ng chart
whi ch shows one exanple - 23 of signals applied to the val ve el ectrodes and
base operation of the solid type semiconductor device shown
in Fig. 22.
Fig. 24 is a block diagram which shows the inner
structure of a solid type semiconductor device in
10 accordance with a seventh embodiment of the present
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



el ectrode of pressure adjustnment nmeans represented in Fig. 26. Fig. 31 is a
view which illustrates one exanple of 5 the structure of pressure detection
nmeans provided for the solid type sem conductor of the present invention.
Figs. 32A, 32B, 32C and 32D are views jch illustrate the manufacturing
process of pressure detection neans sh in Fig. 31. 10 Figs. 33E, 33F
33G and 33!-! are views which illustrate the manufacturing process of
pressure detection neans shown in Fig. 31 after the process shown in Figs.

32A to 32D. F(; 'sf’AhAfs aafééﬁé%d\h{ghtggsygl\;‘%eefééfgja&?%h%lg.ggigoni tors the

out put from polysiticon r ive |laye r epr €sen Fig. 351is

a cross-secti tﬂgé%”3¥“6¥hégﬁwg a@f@ggg%}qu% %gng%ggéagﬁgga!gnof t he ink

tank to which e present i nvention Ica 6is a view
whi ch shows expgipl e of internal pressure infornmation to be witten on
the solid type sem conductor device in the graphical form Fig. 37 is a

vi ew whi ch shows mheﬁl exanpl ; Of wi {ier 1Bl u P BSEYE Coh8f BkERDLENOEO be
witten on the 25 solid type sem conductor device in the graphical form

Fig. 38 §s a pgd SpesldMeryi SV pheghusenedd & €8bh Yme 8REVEra008 88T £8¥anpl e of
the ink jet recording - 24 apparatus to which the present invention is
applicable. the solid type semiconductor of the present invention.

Figs. 32A, 32B, 32C and 32D are views which
illustrate the manufacturing process of pressure
detection means shown in Fig. 31.

10 Figs. 33E, 33F, 33G and 33H are views which
illustrate the manufacturing process of pressure
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



Fig. 39 is a view which shows the structure of security systemof the
recordi ng apparatus represented in Fig. 38, and the transm ssion and
reception of data 5 at the tine of registration. Fig. 40 is a view which
shows the structure of security system of4 the recordi ng apparatus
represented in Fig. 38, and the transm ssion and reception of data at the
time of discrimnating the user. 10 Fig. 41 is a view which shows the
operational flow for the security system of recordi ng apparatus

represented i nagpdkratdfs o twieidh NEhdpr@gist r iVt 1idh gis 42ppsiganiiew whi ch
shows the operational flow for the security system of recordi ng apparatus
15 represented in Rrgy. 3B ats tdevidwewioiclli Sedwen tied | §grutberysee. Fig. 43
is a view which shows anot her application exanple of the solid type
semn conduct or g¥cudietpresetdm o hvignd | teco 24l g gapgdratua cepsassatckidonal
vi ew whi ch shows schematically a voice input sensor used for the
recogni tion unin Bifgit B seout i the styrsdresmi 438 pon 4ond sracgpanoni e dhitah
schematically shows the voice input sensor used for the recognition unit of
the 25 skecuridaly Yystieime . refistsratijpban vi ew which schematically shows a
finger print sensor used for the recognition unit of the - 25 - security
system Fig. 40 is a view which shows the structure of

security system of the recording apparatus represented

in Fig. 38, and the transmission and reception of data

at the time of discriminating 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 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 the security system.

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

25 security system.

Fig. 46 is a plan view which schematically shows a

finger print sensor used for the recognition unit of the



Fig. 47 is a plan view which schematically shows a finger print sensor used
for the recognition unit of the 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 discringmnation in the security system
Fig. 49 is a viewwhich illustrates the principle 10 of electric power
generation for energy converting neans constituting the solid type

sem conductor device of the present invention. Figs. 50A, 50B, 50C, 50D,
50E, 50F and §Q§E&¥f%y‘@ grhich illustrate one exanple of process of a 15
met hod for manufacturing the solid type sem conductor device of the present

invention. Fig. 51ydg5a ¥eridclpafuli Sechhong soh&isbisinysehenst heal Iy
shows the NNMOS circuit el enent ‘used for the solid type sem conductor

device of the presanty2hi VM ON1s&d Ofor St P& Gk PAC @h £t VHEWS Hwhi ch

illustrate the cell structure of ferroelectric nmenory. Figs. 53A and 53B
are views wWhi dedddtirsg rafsregonditions to enable the solid type
sem conductor 25 devi ce manufactured by the method shown in Figs. 50A to

50G to hodd the stabidi zesl 54 ad evidw | wigitll. s Fh@ibat DddL Bydshdiss atRe Vi EWs
which illustrate the g- 26 exanple of ink tank for which the solid type
structure of a head cartridge which can disable
recording as a result of the user discrimination in the
security system.

Fig. 49 is a view which illustrates the principle

10 of electric power generation for energy converting
means constituting the solid type semiconductor device
of the present invention.

Figs. 50A, 50B, 50C, 50D, 50E, 50F and 50G are
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



sem conductor device of the present invention can be arranged preferably.

Fig. 55 is a viewwhich illustrates the detection 5 of ink amunts. Fig. 56
is a view which schematically shows the ECR plasnma CVD apparatus used for
manuf acturing the ferroelectrics of FeF for the solid type sem conductor

device. 10 Fig. 57 is a view which shows e flowmchart of bidirectional
conmmuni cati ons between solid type sem conductor and recordi ng apparatus on
the transmtting side of the solid type sem conductor enbodying the

present inventioimpia Ekglnﬁ8thﬁkaf¥kGth@hC@h§h9W§1hh% kowchart of
bi di recti onal connunlcatlons bet ween solid type senlcon uctor and recording

apparatus on thgnfeerhMbRgr 8b9¢caf okhensobidskyRe i868h¢9RdUee vaTbodyi ng
the present invention. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

Her ei nafter, mhggaﬁgggnggggeggbqge acconpanyi ng draw ngs, the description
wll be nade of the odi ments in accordance with the present invention.

25 Then, the detail gdgdeseript hogiwll khhenmade uefrbftes emeodis VS on
partlcularly when the device is arranged for the interior of an ink tank.

Here, thesdevi 6€ hfk- améunmiet only used for the ink tank, but for other
obj ect s,

Fig. 56 is a view which schematically shows the ECR
plasma CVD apparatus used for manufacturing the
ferroelectrics of FeRAM for the solid type
semiconductor device.

10 Fig. 57 is a view which shows the flowchart of
bidirectional 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



and the sanme effect is obtainable. (First Enbodinent) Fig. 3 is a block

di agram whi ch shows the inner 5 structure of a solid type sem conductor
device in accordance with a first enbodi nent of the present invention, and
al so, represents the conmunicative condjtion thereof with the outside. The
solid type semn conductor device 11 sho in Fig. 3 conprises the 10 energy
converting neans 14 which converts the electronotive force 12 supplied from
the outside Ato the device 11 in non-contact into electric power 13;

information a}fockuiorniln JIRs 4%0%% tg,{:et uated Dy elget ris. payer g@i%%ggd by

energy converting neans scrinminating neans 16; 1 nfor Ion

accumul ati ng dERANS e ]s7a%|nea%df%l{to[i%tcjbgﬁ%eig}oiwj cating neans 18. This device

is arranged in an’ink tank. ronotive force which is supplied
to operate t i d8Vige o flGiyonagneti ¢ i nduction, heat, light, radiant 20
rays. or theh(lefi Ig&l S proe(fiera )y usable. Also, it is preferable to form at

| east energy convesitd N MRANS vt iR dJHAN T4 QD AGskE rikg RRgs 15 on the

surface or near the surface of the device. Although description wll be
made in gletaidyrddf@daid oh QPGWUW R NErRAR R A lashasd dipr ef erably be

structured using FeRAM (Ferroel ectric Random Access Menory) forned by

ferroel ectri Gocorddhcd RFNTR | 10k AC @AIHI diGndBANSE 1thd Spidgerne for
invention, and also, represents the communicative
condition thereof with the outside. The solid type
semiconductor device 11 shown in Fig. 3 comprises the

10 energy converting means 14 which converts the
electromotive force 12 supplied from the outside A to
the device 11 in non-contact into electric power 13;
information acguiring means 15 actuated by electric
power obtained by energy converting means 14;

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 acguiring 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.



acquiring information inside the ink tank, which is the environnental

i nformation surrounding the device 11. Discrimnating neans 16 conpares the
tank internal 5 information obtained frominformation acquiring nmeans 15
with information stored on information gq@ynylating means 17 and determni nes
whet her or not the tank internal infornetiion thus obtained should be
transmtted to the outside. Information accunul ating 10 neans 17 accunul at es
vari ous conditions which should be conpared with acquiring tank internal

information, as “@iﬁf@fmé@foﬁa§¥%§fif£§?$eéﬂéoﬁ§aﬁko@h8bkﬁkn%%rfrom

i nformation acquiring nmeans 15. ornmati on communi cating nmeans 18 converts

el ectri o Poweral g or iy eOEEGns L1 08 COBTUDI eALednRS chiRk LALRANAL the

information in accordance wth instructions fromdiscrimnating neans 16,

and displ ays t8gy{ ARkndAt LI NahrbARLE IBLT 8rr80Ha¢ABTMHRLCALSS cet 1110 the
outside S. Here, the information acquiring neans ich is 20 applicable to

the solid typepsest£RNEEELRG HENh§E1bScofpaPBLi thed thak dagernahi on. Wth
solid type sem conductor device being incorporated on a spherical silicon,

which is grrangggloiiatiohnébtaiedi i 6hNMBAEEPmadEad hlchS iR ARS mEAshe
structured in such a manner that 25 (1) Si02 filmor SINfilmis formed as

ion sensitive 1$iVithoiRfO¥hdeiansenspedf o fRE6ehiamgopHalckumik adhing?)
provi de a pressure sensor of a diaphragmstructure to - 29 detect pressure
changes in theméank D7 433 &etprwvnee whether or not the tank
internal information thus obtained should be
transmitted to the outside. Information accumulating
190 means 17 accumulates various conditions which should be
compared with acquiring tank internal information, as
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 communicates 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



sensor for detecting the current position for the detection of ink

remai nders by incorporating photodi ode capable 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 depending on the
anount of noisture in the tank by use of28onductivity of material used by
the sensor, anong sone others. 10 Fig. 4 is a flowhart which illustrates
the operation of device shown in Fig. 3. As referred toin Fig. 3 and Fig.
4, when el ectr tive force 12 is royid by the outsjde A toward the

devi ce 11, enegggec¥oﬁ§§FFPﬁ§ ﬁbﬁﬁggf4180%3§r¥§n¥hgrél ot rohdti Ve Yorte 12
15 into the electric w th the el ectri wer, .t hus

converted, inf3FR&PFo 8??@8%%FE§Q§Q§R§ f§?r38ﬁséﬁsﬁ3#§qiﬁ}5n§§% 16,

e aot ual co. S90SPRLBRaE: ON aERr PR fodde L5 ERIE Aot LA R os
that. sur rounds TREP ey Eo o EREr Y T1gh iRe, TREABERH Sy (BAL o7

o sori m | ngPhodaRtipR BraRabe TR BerReh by L Bt R hhng 17
t he conditionssggégg g%% ﬁ%qgggggg)ﬁk%ﬂ g%gf Rk Jhtgrnalcd for{mti on thus

obtai ned (step - e conditions thus read out are
depending on the amount of moisture in the tank by use

of conductivity of material used by the sensor, among some

others.
10 Fig. 4 is a flowchart which illustrates the
operation of device shown in Fig. 3. As referred to in

Fig. 3 and Fig. 4, when electromotive force 12 is
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 acquiring 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



conpared with the tank internal information thus acquired to determ ne
whet her or not information should be comrunicated (step S13 in Fig. 4).
Here, the 5 discrimnation nade on the basis of the conditions
predeterm ned for information accumul ating neans 17 are such as to
determ ne that tanks should be repl aced, ecause the ink remai nders becone
| ess than the designated value (2 mlliliters, for instance) or the 10 Ph
of ink, the internal pressure or the |like has changed greatly, for
exanple. In st S13, eter ned by. di scr| natln%%dnea s_16 that

T o oeshe P Edd. ) o PSS TS K frditartefe fheac ik esoe

communi cated to the é oyéﬁlt s Ehekl E%% E%rm§§18HrE ng condi tion

i nside the |nk(fdﬁﬁr? ccunul at ed on |n?ornat|on accunul atrng neans 17

(e oL " Salea T e kI, RSERSE AL G, TERBSERE. L BhesABRY ot o

i nformation nay e conpar e e nex ac U|re

i nformation aqgglééﬂmh€§€§€ank Iﬁ%€051 nlﬂhﬁl eP)Sl %adgﬁgrlnlnat!ng

means 16 determnes t rnal Tnformation s conmuni cat ed

to the Ougs'd%iléé%ﬁﬁi@&éié%yﬁ?%? oMmtﬁQ bhsi Obs Al prd 98n8§€96n9f ener gy

conversion Is converte ormati on communi cating neans 18 into energy

for  comuni cafiige{ HfmiRkq LAGK ix‘i‘f@frﬂé‘héx@@é@&%u%ti&gtx‘ﬂ@an@urﬁ' dee Here,
it is possible to use nagnetic field, - 1 ght, shape, color, electric
wave, sound, Ofutheadiks determine that tanks should be replaced,
because the ink remainders become less than the
designated value (2 milliliters, for instance) or the
1¢ Ph of ink, the internal pressure, or the like has
changed greatly, for example.

In step S$13, if it is determined by discriminating
means 16 that there is no need for the current inner
condition of the 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 S14 in Fig. 4). Here,
using discriminating means 16 this accumulated
information may be compared with the next information

20 acquired by informatien aequiring 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,



as energy for effectuating this communication. Then, for exanple, if it is
found that ink renmai nders beconme |ess than a designated val ue, for exanple,
sounds are 5 nade to informthe outside B (ink jet recordi ng apparatus, for
instance) of the need for replacing tanks (step S15in Fig. 4). Al so, the
communi cating end is not necessarily an'ink jet recording apparatus, but
it may be the eyesight or auditory sense of a human 10 when |ight, shape,
color, or sound is used in particular. Further, it may be possible to

change commynifal i RG JRANT AW 33 AT S, fHundOMBMNELAT | 9Rer €gar di ng

i nk remai nders,” but using I'ight " for conmuni cati on regarding pH of ink, or

the like. 15 a\éh%@letﬂ@g I & FSRIEGRNANY AhideWdrgnatfdt ded PrEgin s used

for an ink jet recording apparatus, it is possible to install neans for

suppl yi ng t hgo el Gt i3ve iftorice ddnddlithaevipe asmexi®sral pessmngy on a
recover position where recovery operation is 20 perfornmed; on a returning

posi tion wheneddaned ld e i greitddSrdud he gre g opes@hdonaren t he
carriage itself; or on the head itself or the |ike. Besides this

arrangengent, pddd b Ge1faesithee dut Jaw E heLdkingst edsitdiog of ink tank
W thout using an ink jet 25 recording apparatus if only there is a device

which is preyypiadtis,h sranastencipp it sedd dectrapmacieg force. Then,
for exanple, it may be possible to use - 32 the device effectively for
i nspecting arcdnXe t(@tdep S15 in Fig. 4). Also, the communicating

end is not necessarily an ink jet recording apparatus,

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



anong sone others, at a factory or at a shop, thus selling ink tank with a
guarantee of quality. In accordance with the present enbodi nent, the 5
device is provided with energy converting nmeans. Thus, there is no need for
the provision of any electric wres giéﬁcyly connected with the outside. As
a result, the device can be arranged f use in any location in an object,
such as in ink as showmn in Fig. 10 13 to Fig. 16 as described later. Wth
the device being arranged in ink, it becomes possible to grasp the current

condition of ik dexac] Leichadlel) B, Avadedticly tie aer@eonver (ing

means which i's rovi or tfhe Vi ce, no need the 15

arrangenent - gf, JRANS L0 AGEUMILAL LG 18 5] 8L 1AM dffup | aRGes Whi ch i s

required to operdte the device (that is, e power-suppl’y source in the

present enbodiABALL: inkh¥snBkiiRg At RRSSINR (o PUH AL i ze the device so
that it can be used in any location of the object, such ™20 as a narrow pl ace

or in ink as showqy BdEbGaabdel @ikhIthelbrddify difod il sans enmbodi ment
el ectronotive force is supplied in non-contact node, but it may be

possi bl & to adenicet B PREG1GBIVHiIEH @ln q?rgorggriv_\@rﬁiqwenearﬁs supphhed by
being provisionally in contact wth the out si de, and subsequently, it

beconmes non- ¢pREACH sWinbh nekle Fout $hée priovrildlich IASRAGE e Metride FeRAM
formed by - 33 ferroelectrics is useg as information accunul ating
wires directly connected with the outside. As a
result, the device can be arranged for use in any
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



means 17, it beconmes capable of reading and witing data at high speed |ike
a generally used DRAM (Dynam ¢ Random Access Menory), and al so, this neans
becomes 5 non-volatile nmenory that can retain data even with the
power - supply being cut off. Like this, e _FeRAM makes hi gher access

possi ble. Then, since the FERAMis non- volatile it does not elimnate data
even if the power- supply is instable, hence nmaking the solid type 10

sem conductor device effectively usable for an ink tank. Wth the FeRAM

that stores igfQLEALIERR ;19 11% S %%m{attlbﬁfsoc{&%mﬂl@ to perform

information processing exactly, as well as to performbidirectional signal

communi cat i ofg aWist B 7t g tex@bhdls e@ipapTentfAtreydithd Whdy At fgengo drive this
means. In this respect, with the application of seniconductor process t he

device can kgthonwed igmBlshed Wikeh Lapa-Aniyvekal jowm Myyhagec AS
descri bed above, the FeRAM nakes hi gh speed access possible, while it is

non-vol ati | e Rg@dam ACcReE Memdldy)i,Naind datsd evali Midhres pwesmsesppl y bei ng
i nstabl e, and, further, mniaturization possible at |ow power dissipation.

Wth these a(ﬂl‘b&n%gasz,llbhﬁleﬁl%tht fcammae s e )dd el yerefwEeh i YRe
information accunulating neans for the solid type sem conductor device. It
is 25 parti cyloaelry seibpagt bednigoicuan dfifk t ankkd acHise, titee SERAM mykes
sem conductor device with these advantages in view, which will be described
| ater. - 34 DhAlgher wicichksisniporssibilen adtiemyl atiinuge nEenF€RAM thatnon-
volatile it does not eliminate data even if the power-
supply is instable, hence making the solid type
10 semiconductor device effectively usable for an ink
tank. With the FeRAM that stores information to be
accumulated, it becomes possible to perform information
processing exactly, as well as to perform bidirectional
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.



is, FeERAM formed by ferroelectrics, it becones possible to nake the

capaci tance of solid type sem conductor device larger if utilizing the
ferroelectric material 5 of FeRAM as capacitor. Wth a |arger capacitance of
solid type sem conductor device thus armgnged, it becones possible to nmake
t he communi cation frequency of solid type sem conductor device snmaller as
described |ater when the solid type sem conductor device perforns 10 signal
comuni cations with the external equipnent. As a result, the communi cation

of solid type sempg@edueli®h iins QRe&siiie alcdmyeit {ifequency 1o, efhaace the
freedom of comunication. (Second Enbodinment) 15 Fig. 5 is a block diagram

whi ch shows tike ireRAM fPrmed We RMradditrigpe Semecsmbet gossleviee in
accordance with a second enbodi ment of the present invention, and al so,
represents the eRXeIheatdapaciceitid i ddieieafypé tdedieondbistae. The solid
type 20 sem conductor device 21 of the present enbodi nent shown in Fig. 5
conpri ses enelegy ceomwaidamd resisl i24i ifprthec datarde gctito redesttat power 23
the el ectromotive force 22 which is supplied in non-contact fromthe
out si de 5A t owelr FelRMM chesv icag azli; tamf orwiieth en lsorper | crp S teeares @6 act uat ed
by the electric power which is obtained by energy converting neans 24,
di scri m nati mpligedype?&Gemifaardumtticon deocigallt@tusarmeange@./;1it 35
i nformati on communi cati ng means 28; and reception nmeans
becomes possible to make the communication frequency of
solid type semiconductor device smaller as described
later when the solid type semiconductor device performs
10 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)
15 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
20 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 acquiring
25 means 25 actuated by the electric power which is

obtained by energy converting means 24; discriminating

means 26; information accumulating means 27;



29. These neans are arranged in an ink tank. What differs fromthe first
enbodi nent is that there is provided a function to receive signals. Also, 5
el ectromagnetic induction, heat, light, radiation rays, or the like is
applicable as the electronotive force _m@%cb is required to operate the
device. Also, it is preferable to formaf |east energy converting neans 24,
i nformati on acquiring neans 25, and reception neans 29 10 on the surface or
near the surface. In this respect, it is also preferable to structure

i nformation  JeGYPHALIRY JTRiS 1At SRANST 9BTed Y AId RSl fif ifd £5s aS
descri bed above. Information acquiring neans 25 acquires the 15 information

i nside the inkgdg anky, M Gladng e SPUNGRATERL Al I1AKOTHRIK ONn wH ¢ oundi ng the
device 21. Reception nmeans 29 receives input signals 20 fromthe outside A

or outside B RSN RheMEANS t2@mdakedt 11Rf ahERt It ACGW i ng neans
25 to acquire the 20 tank internal information in accordance with the input

signals from preRAlded IMFanT td%dn TY IRNILSilghe1tsank aligy ernal i nformation
thus acquired with the information stored on information accumul ati ng neans

27 to detser m rA edi@idiRignt iROH nfdie tacali he tt,ank ghitt el i a 2ord nfpf4pt i on
satisfies the designated conditions. |Information accunul ating nmeans 27
accunul ates vad aie lcxediils @pd 1tieddd e agpahed eliddt ridw Hiark foxes nal - 36
information to be acquired, as well as the tank
which is required to operate the device. Also, it is
preferable to form at least energy converting means 24,
information acquiring means 25, and reception means 29
10 on the surface or near the surface. In this respect,
it is also preferable to structure information
accumulating means 27 by FeRAM formed by ferroelectrics
as described above.
Information acquiring means 25 acquires the
15 information inside the ink tank, which is the
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 acquired tank internal
25 information satisfies the designated conditions.

Information accumulating means 27 accumulates various

conditions to be compared with the tank internal



internal information acquired frominformation acquiring neans 25.
I nformati on conmmuni cati ng neans 28 converts electric power by the
instruction fromb5 discrimnating neans 26 into energy for comunicating
the tank internal information, and then,.displays the result of

di scrim nation provided by discrimnating neans 26 on the outside A

outside B, or outside C and communicates therewith accordingly. 10 Fig. 6

is a flowchart which illustrates the _ :

In Fig. 5 anq.nf?rg'ﬁltq’ o e ¢ S QTR dPRRA 12%d SrvApbAed fromthe
t he éEV|ce fﬁ, t hen,

out si de A towar

converts the

\ energy converting neans 24
1HMRENEAMN AT 6% 28 qlR e &R N I i F3- Wth the

el ectric power thus converted, information acquiring neans 25,

di scri m nati RGN

operation of device shown in Fig. 5.

Gre aln@f O5MAL ITQF ALY AHRGBAS i ]  méSA ST OB i ON

comuni cating neans 28, and reception neans 29 are actuated. 20 In this
condi tion, thkeErtsde 1AridUubowes By ttransmdtsrddxitdie feymce 21 the signal
30 which is used for inquiring the information inside the ink tank.
i nput signal 3@dramineitiexamelads e isitdalnenfierlyy danmugiicaeinget her or
remains in 25 the ink tank, which is received by reception

not ink still

means 29 (stwep thal tankFiigtebhalTAeiFoiaSCiidn aid nhareandigplagsabl es
i nformation acquiring nmeans 25 to acquire the - 37

i nk tank, sudheaseshd tamduidisefrimination provided by discriminating

10

15

20

25

means 26 on the outside A, outside B, or outside C and
communicates therewith accordingly.

Fig. 6 is a flowchart which illustrates the
operation of device shown in Fig. 5. In Fig. 5 and
Fig. 6, the electromotive force 22 is supplied from the
outside A toward the device 21, and then, energy
converting means 24 converts the electromotive force 22
to electric power 23. With the electric power thus
converted, information acquiring means 25,
discriminating means 26, information accumulating means
27, information communicating means 28, and reception
means 29 are actuated.

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
the ink tank, which is received by reception means 29
(step S21 in Fig. 6). Then, discriminating means 26

enables information acgquiring means 25 to acquire the

Thi s

infornmati on inside the

to



i nk remai nders, the kind of ink, tenperature, and pH (step S22 in Fig. 6),
and also, to read out the conditions frominformation accunul ati ng neans 27
to 5 which the acquired tank internal information is referenced (step S23
in Fig. 6), thus determ ning whether qf:ppt_the acquired i nformation
satisfies the set conditions (step S24 im Fig. 6). If it is found in the
step S24 that the acquired 10 information does not satisfy the set
conditions, the nessage of being unsatisfied is communicated to the

out side A oUtifiefl Ofo Ul Gnd Tk 48k ouBtoh NaL chbeabaLT B¢

i nformation sati es the set conditions, the nessage I's conmuni cated

accordingl y (S{AP 3w Albre SHEP 102R 01 hR) StdCtdeere | LafiBYphe POSSI bl e
he out'si de

to conmunicate with t regarding the acquired I1nformation

together with theyesis tiofpdi sy MO i Pso, Thh S-EQAMYRE Cahbon s carried
out by the informati on communicating neans 28 which converts the electric

20 powver - obt ai Al ¥ SHET S¥ont VS DAL bt - SBRE DYt 1 R m&QARUBKCAbI ng the
information inside the ink tank to the outside. It is possible to use

magnetic §i el yhidd GHe &pPEre LMKk BhESEKAL VAFErm&OUSE, 18 the like as
energy for performng this communication, and the 25 conmuni cati on node may

be changeabl e deFeatsinss@ancet o tdn3 the regul §) of tRhscabténaihong and also, in
accordance wth the contents of questions to be answered (for - 38
exanpl e, whet Marettfemadr titet i ttke ratphixked siAf€rh&8son satisfies the
set conditions (step $24 in Fig. 6).
If it is found in the step S24 that the acqguired
10 information does not satisfy the set conditions, the
message of being unsatisfied is communicated to the
outside A, outside B or outside C. If it is found that
the acquired information satisfies the set conditions,
the message is communicated accordingly (step S$25 and
15 step S26). At this juncture, it may be possible to
communicate with the outside regarding the acqguired
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, electric 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 questions to be answered (for



than a designated anount (2 mlliliters, for instance) or whether or
the pH of ink has changed or the Ilike). 5 Also, it may be possible t

provi de el ectronotive

fromthe out

force for the device 21 together with input signa
side A or outside B. For ex le, the electronotive force may
be used separately as signal for inquiring of the ink remainders if it is

10 el ectromagnetic induction, and as signal for inquiring of the pH
ink if it is light. In accordance with the present enbodi nent,

there is prouifledd hedidd Uk tR ¢ SGRl VEniS| ek Sn A& LM Lhe 104Lsi de.

condi ti on of

Therefore, i
enbodi nent ,

n addition to the effects 15 obtainable fromthe first

iéné@ﬁcaor&%ig[%past%dolﬁné‘ﬂ{t the B EBENM + 8ADOdEHENE nEBaABEYET

not
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various signalized questions fromthe outside, hence naking it possible to

perform commyy GAld1afsr RAt Wesh 4 glevd£6inanka UEakigebi 6T eréi onal ly. 20

In this respect, the description has been made of the preferable device to
imwn ink tank, and therefore the device is assuned to be
h information acquiring nmeans. However, it is to be wunderstood

be arranged
provi ded wit

that thes fundamentalsst riuCinbe v gdies 25 Hr€s epitoedodé Deat romot heesol i d

type sem conductor device having no information acquiring neans, but
capabl e of owdqudd ifux tiee iddwidatl DNt Soreslr | wi eldvameet - sB§nadn3dhe devi ce

to the outsi

15

20

25

de in response to the input
from the outside A or outside B. For example, the

electromotive force may be used separately as signal
for inquiring of the ink remainders if it is
electromagnetic induction, and as signal for inquiring
of the pH condition of ink if it is light.

In accordance with the present embodiment, there
is provided the function to receive signals from the
outside. Therefore, in addition to the effects
obtainable from the 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.

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 acquiring means. However, it is to be
understood that the fundamental structure of the
present embodiment is the solid type semiconductor
device having no information acquiring means, but

capable of outputting the information stored in advance



signals fromthe outside. (Third Enbodinent) Fig. 7 is a block diagram which
shows the inner 5 structure of a solid type sem conductor device in
accordance with a third enbodi nent of the present invention, and al so,
represents the comunicative condition.hereof with the outside. The solid
type sem conductor device 31 of the présent enbodi ment shown 10 in Fig. 7
conpri ses energy converting neans 34 for converting into electric power 33
the el ectronmotive force 32 which is supplied in non-contact fromthe

outside A towal qpehgdaWcCq ShndUanth SaNefAlddike MERNEnSS1hBLLIENer ating

buoyance by use of the electric 15 power which I's obtained by energy

converting NMgans 34 frofeSeJdRANS L arranged in an ink tank. In accordance
wi th present erbodi nent, when the electronotive force 32 is provided from

the outside ArHigwarEchdddandemiyce 31, energy converting neans 34 20 converts
the electronmotive force 32 into the electric power 33. By use of the

el ectric power 33piRQuUOYAanGe a gARRIKALG NG MERRNh i¥h JSHFat Eise bugyarce so as to
enable the device 31 to float on the ink liquid surface. This buoyance is

not necessar idtrutiarRged (0 sasideyye tdunidoidictdfual sesfase, but enabl e
the device to be positioned below the ink |iquid surface by a specific
di st ance undefcovbdatideC WIRIhARC ahix@ asnbod imeavierdf -tHd priesehar ge from bei ng
effectuated in a state where ink
invention, and also, represents the communicative
condition thereof with the outside. The so0lid type
semiconductor device 31 of the present embodiment shown
10 in Fig. 7 comprises energy converting means 34 for
converting into electric power 33 the electromotive
force 32 which is supplied in non-contact from the
outside A toward the device 31; buoyance generating
means 35 for generating buoyance by use of the electric
15 power which is obtained by enerqgy converting means 34.
These means are arranged in an ink tank.
In accordance with present embodiment, when the
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 be

positioned below the ink liquid surface by a specific

distance under any circumstances so as to prevent



is not avail able. For exanple, Fig. BA and Fig. 8B illustrate the positions
of device 31 residing inink in the ink tank 5 along wth the changes of

i nk consunption. In the tank structured with the ink chanber containing ink
directly, and the absorbent chanber conjgining a negative pressure
generating nenber in it, which are comunicated by the conmunicating
portion 39 as shown 10 in Fig. 8A ink is retained in the negative pressure
generating nmenber 37 in an anmount equivalent to the ink which has been

consurmed_al opg sWhhRgknk bR Bgilﬁ?deQHEct{l&Qmﬂt he Begahire wieass Uik generating
menber 37 through ?he i nk suppl'y port 36. Thus, the solid type 15

sem conduct o gdg¥kC8va1i1bB1knNk 38 noves along with the |owered position of
ink liquid surface H due to ink consunption while it still resides bel ow

the ink liquid sgptasgamplby,arsgecshi endi signces(kilgustBatdithe9 is a
flowchart to confirmthe position of 20 device 31, and determ ne whet her or
not it is nepessaiynst ofr apiyace Bankssidihh Laf enknga tthestieps tSaikto S34
in Fig. 7 and Fig. 9, light is emtted fromthe outside A or outside B (an
i nk j et 5srecomllbng @pphAr ahdschhngesi 0§t ankeroheumpdibhe daw aheltanken, the
light is 25 received by the outside A outside B (the ink jet recording
appar at us, fetrunstiaadeyitbr tbat shklecambhuscodétdotingg itnfke positi on of
device 31. The ink jet - 41 recording apparatus is then allowed to
det er m ne directly, and the absorbent chamber containing a
negative pressure generating member in it, which are
communicated by the communicating portion 39 as shown
10 in Fig. 8A, ink is retained in the negative pressure
generating 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 liquid surface H due to ink
consumption while it still resides below the ink liquid
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 $31 to S34
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



whether or not it is necessary to replace tanks or the |I|ike by the detected
position of device. If it is found necessary to replace tanks, notification
is made 5 accordingly by use of sound or light. For this detection of device
positions, light emtting neans and phofjosensitive nmeans are arranged to
face each other to confirmthe position of device when no light is allowed
to pass the device or to confirmit 10 when photosensitive neans senses the
reflection of Ilight emitted fromliquid emtting neans. Further, as

described | at)fqoddi dPYaifaRAssd b & t0eRI4ANGGd Mo @dEsEhihg SO that the
solid type sem conductor device 31 itself becones light emtting nmeans, and

emts |ight 1pdwar bPHIOSENSId iNEcdBasy PFOViSIeth @it saflest 82 £ABK. In
accordance with the present enbodinent, it becones possible to use the

devi ce irrespaid Wy Gfhd et RIMEd Pt isuIéOUE ¢k | herdevtces because the
device can be positioned always at a desired |ocation by 20 converting the

el ectronot i veEJUHT ehddeyBdiie tltrsd sieacelStagk enai@yi £odweidbhngsnmage even
when the buoyance or the like required for the device may change due to the

differerge i ragrandinglof oy quied of ©dded @nviightental conditions where the
device is used. 25 In this respect, the present enbodi nent may be conbi ned
with the first and'eseddnd ettt sof dbscicdhepbsaibiolens ; A2ght( Fourth
Enbodi nent)
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.



Figs. 10A to 10C are conceptual views which illustrate the nethod for using
the solid type sem conductor device in accordance with a fourth 5

enbodi ment of the present invention. The present enbodi ment is structured by
adding to the solid type sem conductor device of the first or second
enbodi nent a function to communicate information to other devices, and a
plurality of such devices are 10 arranged in an object. For the exanple
shown in Fig. 10A, a plurality of solid type sem conductor devices of the
first enbodi (-3 GEidangatty n the object. Wen electromotive force Eis
supplied fromthe outside A or 15 outside B to each of the devices, each of

them acquires therjepvi nNEy alod Qs n@dn @k S 1 ol gweash of them
respectively. Then, the acquired information a of the device 41 is

comuni cat ed {10 de-LeyVitate et tde uaoeyi fied sofod meypen a and b of the
device 41 and 20 device 42 are communi cated to the next device one after

anot her. The dasicddtiti A orgainicad@Sorddnddeyiequi fedrtnf ormation to
the outside A or outside B. Also, for the exanple shown in Fig. 10B, a
plurality of edddinemfe eEnilconmtadait dawaesiat. t he 25 second enbodi ment
are arranged in an object, and electronotive force Eis supplied fromthe
outside A or out Site rdsereacnmddinmen devs cesrudtened bignadding3to
specifically signalized question Qis inputted fromthe
the solid type semiconductor device of the first or
second embodiment a function to communicate information
to other devices, and a plurality of such devices are
10 arranged in an object.
For the example shown in Fig. 10A, a plurality of
solid type semiconductor devices of the first
embodiment are arranged in the object. When
electromotive force E is supplied from the outside A 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



outside A or outside B to the device 53, for exanple, the device 51 or

devi ce 52, which corresponds to the contents of such question, acquires
information 5 corresponding to the question and answers it. The answer from
the device 51 or device 52 to such quesyion is communicated to other
devices one after another, and the answer is nade fromthe desired device
53 to the outside A outS|de B or outside C. 10 Also, for the exanple shown
in Fig. 10C, a plurality of solid type sem conductor devices of the second

enbodi nent ars%e%&"f%'?:%@‘iy‘ @13;@1aQEJz%Q1t qu%%dzldi‘i Q?tlrsorifﬁpid’cecéd)fﬁ@oxﬁ tBesupplied
fromthe outside A or outside B to each of the devices. Then, when a

certain 15 siogfalides Al RRULAG ilge0® e toid Ha A 3 outsy d&f}caﬁnﬁ)De the device
63, for exanple, such signal is communicated to the device 62 and device 61

one after anehbedevard sdi o awedclr 6m,t haideyidsr@sgyhddhecputseéde A
outside B or outside C. 20 Here, for the exanples shown in Figs. 10A to

10C, the soldottleype SEMsuhdytlestt idey, e qfitdie ddidthateidodi ment, which is
provi ded with buoyance generating neans, nay be used as one of plural solid
type seam cordutetpodeMneeto heAlghesthioh akld dHiwserdetst r ugtieir al exanpl e
in which solid type sem conductor devices are arranged by appropriately
conbi ni ng t hasewef: tthen ithet detvieessaond deddiceors52 e tdhiald qandetdiornt in an
ink tank and a recording
is communicated to other devices one after another, and
the answer is made from the desired device 53 to the
outside A, outside B or outside C.
10 Also, for the example shown in Fig. 10C, a
plurality of solid type semiconductor devices of the
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 certain
15 signal is inputted from the outside A or outside B to
the device 63, for example, such signal is communicated
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



head, respectively. In Fig. 11, a reference mark W designates the
directions of printing scans, and E, electronotive force. For this exanple,
the solid type 5 sem conductor device 71, which is fornmed by adding to the
first enmbodi ment the device of third enbdi nent having buoyant generating
means, and al so, having information comunicating function to the other
device 79, is arranged in a desired position inink 73 in the 10 ink tank
72. On the other hand, for the recording head 78 that discharges fromthe

di scharge portor/ &HdhaHitg ewtdinkshtt irough e ddouighpad hrddoBdthgi qui d
chanmber 76 connected with the ink supply port 74 of ink tank 72, the solid

type sem conduda@, dspertiSdlsy ar mngady. 15 Wi areferdgdrasaby wdding | D
function (identifying function) to the solid type sem conductor device of
the second erhigdigites e @hwctsigid it riret deyi <ean®, amy be nmade by
the contact between the electrode portion arranged on the surface of the
devi ce and t he 12 tamtecivend quare.i OrFoan thhies sandrgelee oftled exd¥id bwse board
arranged to drive the recording head 78. Then, when el ectronotive force is
suppl i ed & r omsdrhiecautsithe tdewash Of, twWieladeviceSoniednuy 78ddimg taevice 71
in ink acquires ink renai nder information, 25 for exanple, and the device 79
on the recorditig HEast simbe Gigraninitdes ekevice hef dgvixd gitbeodvignemti nf or mat i on
whi ch is needed for determning the replacenent of ink - 45 tanks. Then,
the devi ce 71 heoniper dsiaven tacaprierafintk 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 the
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 acquires 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



remai nder information with the IDinformation. If there is agreenent
between them it communicates with the device 79 to instruct the outside
for the tank 5 replacenent. \Wen receiving such conmunication, the device
79 transmits signals to the outside for tgg tank replacenent or outputs
sound or light to appeal the eyesight or~duditory sense of human bei ngs
accordingly. As described above, with the arrangenent of plural 10 devices
in an object, it beconmes possible to define conplicated infornmational

condi tions. Al§Q,dhe %%Eﬁp' %ies'&%‘(‘/;lcie” 77 %%mgé%st th%S%c?ﬁ[qﬁ?gi Gl are

structured to suppl'y el'ectronotive forceto chof s

seniconductorsreﬁgﬁnpggé?&%%gg%qqgh %5th$tﬂ%§%§f&§%§@ﬁéﬁﬁ&ﬁ'ﬁtf§ithereto'

It may be possib ange structure so ectronotive force

suppl i ed 10 @ SEAl 0 oIaiesmkn el LARMILL! 6lch? LRC ofiieh ARULCGH GNe af Ler

anot her together with redquire nformation. For exanpl e, as shown in Fig.
12, the 20 -solind 14RA 3CHioCRRAYGHQNdeVirhe BhtsWMeC S thQy MRdiby —adding

to the first enbodi nent the buoyance generating neans of third enbodi nent,

function 50 comgyligeRt@nt!.Nf FHER! HRQRliQ 1Al ehcHe Worftin id% tWRH, ahe
el ectronotive force supplying function, and the solid type 25 sem conduct or

device 82, whi gaviigef 9o aRYmMAdE A ghA1st RY $BCORM tekRdIfmENtcHhacdHieyance
generating nmeans of third enbodi ment, function to comunicate information -
46 to other dewpesemdstWiH oatpRItECibamal b¥e 1fighte to appeal the
eyesight or auditory sense of human beings accordingly.
As described above, with the arrangement of plural
10 devices in an object, it becomes possible to define
complicated informational conditions.
Also, the examples shown in Figs. 10A to 10C and
Fig. 11 are structured to supply electromotive force to
each of solid type semiconductors, but the arrangement
15 is not necessarily limited thereto. It may be possible
to arrange structure so that the electromotive force
supblied 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



supplying function, are arranged in ink 73 in the ink tank 72 in the sane
way as shown in Fig. 11, respectively. On the other hand, for the recording
5 head 78 which is connected with the ink tank 72, there 1is arranged the
solid type sem conductor device 83 of _ ggcand enbodi ment which is provided
with the ID function (identifying function). The electric power supply to
the device 83 nay be made by contacting the 10 el ectrode portion on the
surface of the device with the contacting portion on the electric base

board arranged oltded & ildes ,r eeOREINGg head etrdnbtige Adrc@ reference
mark E designates el ectronotive force, and W the directions of printing

scans. 15 Themppikengeltealctamet, w-d eeandedupplimd 73 omn the onkside to
the device 81, the device 81 which resides in ink acquires ink reminder

i nformation, tfa@k 7exampltée amchecparas stuwn iinf atipt ion, with the regul ated
i nner conditions, and if comrunication with 20 the other devices is found
necessary, thespelctierwiiyndeOn ithfeoratatdromandys faoquihedréesocdimyni cated to
the device 82 together with electronotive force to operate the device 82.
The devikte 82estd 8 Wwahd cheds vwedriduteslipplth tife elrdctramiotT¥e fbece recei ves
the ink remainder 25 information comuni cated fromthe device 81, and at the
sane tine, adguiaresngefortingt isorl irdedarmdi reprpld¢aafduatior deviexadpl ef and then
transmts electronotive force to - 47 the device 83 on the recording head
si de to oper &esonde embodiment which is provided with the ID
function (identifying function). The electric power
supply to the device 83 may be made by contacting the
10 electrode portion on the surface of the device with the
contacting portion on the electric base board arranged
to drive the recording head 78. In Fig. 12, a
reference mark E designates electromotive force, and W,
the directions of printing scans.
15 Then, when electromotive force is supplied from
the outside to the device 81, the device 81 which
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



device 83. Thus, the device 83 on the recording head side, which receives
el ectronotive force thus supplied, communicates ID information to the
device 82 for 5 determ ning the ink renmai nders which necessitates the
replacenent of tanks or deternmining the gurrent pH of ink. Then, the device
82 conpares the acquired ink remainder information and pH information with
the ID information thus communicated, and if in agreenent, 10 conmuni cate
with the device 83 to instruct the outside for replacing tanks. Receiving

this instructigfe d&eicd®d Gh &hd AR dhe HEK Sside LHE Gpésade £RE

replacing tanks or outputs sound, light, or the like to appeal the eyesight

or auditory seseisd WM Nashd VALY HNHY - tHd fdesrdByg KOagei vably,
there is a nethod for supplying electronotive force froma certain device

to other devicesad og@thal Middi v Y&k rdnf i vati e | Phldi Suppgspeat, it is
possi ble for the recording 20 head 78 to, adopt the discharge node known in

the field of ddtmieicd®@eOrd Nhfdrmadish ke dubbtedgznedbquid flow
path by the application of heat generated by heater or the like, such as

el ect r ot her mal detoaweiding tikeVime, rénsn diSe it he dks § 1 bateacbhef fine
openi ngs 25 communi cated wth each of the liquid flow path, respectively,
or to adopt theepldceiante ofh wvdrileh omnkdeétsernirsihgrgesl dyrdenvi pg of
pi ezoel ectric device. - 48 Fig. 13 to Fig. 16 are views which illustrate
t he ink. Then, the device 82 compares the acquired ink
remainder information and pH information with the ID
information thus communicated, and if in agreement,
10 communicate with the device 83 to instruct the outside
for replacing tanks. Receiving this instruction, the
device 83 transmits signals to the outside for
replacing tanks or outputs sound, light, or the like to
appeal the eyesight or auditory sense of human beings
15 accordingly. In this way, conceivably, there is a
method for supplying electromotive force from a certain
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.



structure of an ink tank to which the solid type sem conductor device of

t he above enbodinents 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_ ggans of a rubber plug 504 fixed to
t he housing 503. Then, when the hollow needl e 505 which is used for

| eading out ink is pierced 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 inveptyonigaRebeighraggese Fikh@d Wwhi dUG 19085 fassiChhel Nk tank
501 as this. Also, an ink tank 511 shown in Fig. 14 is such 15 that the ink

jet head 515gkthattHee0bEs ahY idksS&hakyitdd whih thed SAGH diyige sheet S is
installed on the ink supply port 514 of the housing 512 containing ink 513.

It is possibkentieoatuarge HbBeisel od tyRe adbeRie erbdetidentdevise 516 of the
present invention in ink 513 in the 20 tank 511. Also, an ink tank 521

shown in Fi gappliicablibe sane ih&nkaak Ga ehewshdwn FHiyg Filgs.h&8A and 8B, Fig.
11, and Fig. 12, which conprises a conpletely closed first chanber for
cont ai nisng i fRex3Pleaiakcbnd chanten t25 ndowt dinki ndherenggarvEnpe@ssur e
generating nmenber 523 in a state of being comunicated with the air
out si de; anda hloesdiognsnidcatnde thas bage op2hing Gvtd a4 heldsedtby 49
chanmber and the second chanber to be conmunicated on
means of a rubber plug 504 fixed to the housing 503.
Then, when the hollow needle 505 which is used for
leading out ink is pierced through the rubber plug 504,
10 ink is supplied to an ink jet head (not shown). The
solid type semiconductor device 506 of the present
invention can be arranged in the ink bug 502 of such
ink tank 501 as this.
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



the | owest portion of the tank. Wen ink is consuned fromthe ink supply
port 525 on the second chanber side, ink 522 in the first chanber is |ed
out to the 5 second chanber in place of the air outside that enters the
first chanmber fromthe second chanber_sjge. In the tank 521 structured in
this manner, the solid type sem conductors 525 and 526 are arranged each in
the first chanber and the second chanber, respectively. It 10 is advisable
to l et them comunicate with each other regarding ink in each of the

separated chaah@bsr aAliS€heaBetbkdt 8Akmb3t $BOWR cBmhiugicktdd dilich that a
porous nenber 532 retaining ink is housed, and then, an ink jet head 533 is

install ed theneomowestsportbohnksrt bHe reahri nedhkar ih&kcasdicthsuned he tank
531 structured in this nmanner, the solid type sem conductors 534 and 535
are arrangedfeamhthe tihe buppliapkrsi desand the sekon@l dheadbext de,
respectively. It is advisable to |let them communicate with each other 20
regardi ng i nkida,eank 622t he skhpafatetd shambeur és. leMowutFit, theis a view
whi ch schematically shows the structure of an ink jet recordi ng apparatus
havi ng 5mountedothfieckembeheinnklaaaekovhitbh adrppotisdde what tengersolid type
sem conduct or device of the present 25 invention. The head cartridge 601
whi ch nount ethenfibet chikmper Fecor thagsappadathembed shoen | ArFithe 17
conprises a liquid discharge head to discharge ink for - 50 recording
prints, and &anknk2iaskrastynedninnthiig. magner, the solid type
semiconductors 525 and 526 are arranged each in the
first chamber and the second chamber, respectively. It
10 is advisable to let them communicate with each other
regarding ink in each of the separated chambers.
Also, an ink tank 531 shown in Fig. 16 is such
that a porous member 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



to Fig. 16 in order to retain liquid to be supplied to the Iiquid discharge
head. Also, in the recording apparatus 600, there are arranged neans 622
for 5 supplying electronotive force serving as external energy to the solid
type sem conductor device (devices) arggnged in the ink tank, and neans
(not shown) for comunicating information to and 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 rotatby¥aihfr peghtst handr b AakPeBRk EsARIGWSIieN FaRAr s1$03 and 604
which are interlocked wwth the regular and reverse rotations 15 of a

driving notoko682g.The haadraakt tbdgetB@h 1he@iidr aeabes duppried ngo of the
driving notor 602 together with the carriage 607 along the guide 608 in
the directionnei ndgaatedibyhargewhaeadandabsolhéni nhe jrefcdreriargli ng appar at us
600 is provided with nmeans for 20 carrying recording nedium (not shown) for
carrying a ppparangssbeet Pheeeviang asrbhgedeaeratisng2Pediorm t hat receives
liquid, such as ink, discharged fromthe <cartridge 601. The pressure plate
610 for 5t he pnpplyhgg sheetrBmoairveedodrnea spiratiay GG extermaris for carrying
25 recording mediumis arranged to press the printing sheet P to the platen
609 over theeheayggl tngtber eollidnsypef sehdcoaduicdge @@rvice Jdevirahke
vicinity of one end of the | ead screw 605,
arranged in the ink tank, and means (not shown) for
communicating information to and from such device
bidirectionally.
10 As shown in Fig. 17, the head cartridge 601 is
mounted on the carriage 607 which engages with the
spiral groove 606 of a lead screw 605 rotative through
the driving power transmission gears 603 and 604 which
are interlocked with the regular and reverse rotations
15 of a driving motor 602. The head cartridge 601
reciprocates by driving of the driving motor 602
together with the carriage 607 along the guide 608 in
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 carrying
25 recording medium is arranged to press the printing

sheet P to the platen 609 over the traveling directions

of the carriage 607.



phot ocoupl ers 611 and 612 are arranged. The photocouplers 611 and 612
constitute the hone position detecting neans which recogni zes the presence
of the 5 |l ever 607a of carriage 607 in the region fornmed by the

phot ocoupl ers 611 and 612 in order to swid,ch the rotational directions of
driving notor 602. In the vicinity of one end of the platen 609, a
supporting nenber 613 is arranged to support the cap nenber 614 10 that
covers the front end of discharge ports of head <cartridge 601. Al so, ink

suction neans 615 is, giyanged niltQ sHCknknknpeskding 10shde-t menber
614 due to idle di@%harges ff%ﬂ?&he hgad gartridge 601 orcfﬁg &?ﬁke. Wth

this ink suctigl {Raffo s 1 SUELE LD e rECOYREYal s Bgried out for the
head cartridge 601 through the opening of cap nenber 614. For the ink ;et

recordi ng appagidttciliieds BN ak@dy1 5 URRos 1 APt&enbeE Bddei SoBReYbAed. For
this main body supporting nmenber 619, a novable nenber 618 is 20 novably

supported in tderdditg anshbacknpell fbeegii NS, thé hgtesdncéNothendi rection
at right angles to the traveling direction of the carriage 607. On the

movabl e menber1&id: 60T eefi dgrbl agle 647 is tmstaéyecn Toemesadsyothel eani ng
bl ade 617 is not necessarily 25 |imted thereto. Any known nodes of cleaning
bl ade may be pisedd@oufletdeslltamed| €Veri®2drdsr ato asgetichothei niti ating
suction when suction recovery operation is - 52 «carried out by use of ink
sucti on neans Bdfatildrem] diwections of driving motor 602. In the
vicinity of one end of the platen 609, a supporting
member 613 is arranged to support the cap member 614
10 that covers the front end of discharge ports of head
cartridge 601. Also, ink suction means 615 is arranged
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



| ever 620 noves along with the novenent of the cam 621 wth which the
carriage 607 engages, and the novenent thereof is controlled by known
transm ssion neans, such 5 as clutch switching of driving power fromthe
driving notor 602. On the recording apparatus nmain body side, an ink jet
recording controller is arranged to tramsdit+ signals to the heat generating
el ements which are provided for the head cartridge 601, and al so, execute

10 the driving controls of each of the mechani snms described earlier. This
controller is not shown in Fig. 17. The ink jet recordi ng apparatus 600
thus struct PREriedes Pharse el chrkrsdgelomimeanaséleci pfBeBt etB@er the
entire wdth of a printing sheet P. The printing sheet P is carried on the
platen 609 blelRe ©30 tTRVeF 2 beRY dWhERNENS JrOCemeRt ngf r BR®r 8RRg® 2dedi um
When driving signals are supplied fromneans for supplying driving signals
(not shown) t%LtMemEcy thy %%F¥¥?ﬂ%e6%ble%ﬁa$%%'t?%& E%etﬂPgeﬂﬁvénent, i nk
(recording li uiq% is.discharged fromthe liguid discharge head unjt to the
recordi ng ned%mﬁ'?ﬁ 15 SR MHEH B8 SR IIN IR TR ST s GﬁﬁFS.Sﬁﬁbfth

Enbodi nent) 25 Fig.,K 18 is.a bl ock diagram which shows the inner. structure
of the 5511 d 13 FeRUR RRLATHS debi CELT IS RERraen bR QoErieR
fg"d' ment of $08r PEES Mo 3end WERELE g ASp A S SO AN, CaLEPN L RgM eof with
an ink jet recording controller is arranged to transmit
signals to the heat generating elements which are
provided for the head cartridge 601, and also, execute
10 the driving controls of each of the mechanisms
described earlier. This controller is not shown in
Fig. 17.
The ink jet recording apparatus 600 thus
structured enables the head cartridge 601 to
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



outside. The solid type sem conductor device 91 shown in Fig. 18 conprises
energy converting neans 94 for converting into electric power 93 the

el ectronotive 5 force 92 which is external energy supplied in non- contact
fromthe outside A toward the device 91; and light emtting neans 95 for
emtting light by use of the electric pgolver which is obtained by energy
converting nean 94. The device is arranged ink in an 10 ink tank. Light
emtting means 95 is formed by photodiode or the like. In this respect,

el ectromagnetic induction, heat, light, radiation rays, or the like is
usabl e as theln%ﬁQﬁ%QanﬂW@w¢H%NQREWWH%ﬁﬁ?%0%ub%??%ﬂftUlBBeFQFe the 15
device. Also, it is desirable to formenergy _converting neans 94 and |i ght
emtting mearRIo%ide: ¢ nEhe FRFHL L IRe REMECOBIURERF fR¥IEE0T 1| FROHE pr esent
enbodi nent, when_elecironotive force 92 is given fromthe outside A toward

the device 28 FAl9dent? g&oTﬁﬁﬁéﬁﬁl?ﬁfﬁﬁﬁédgné exbhierPe2BFedfr bAGLI ve force
92 into electric The usj ng the ecitric |ight emttin
neans 95 enit%oTYgﬁYln%Glnﬁ$e {%EQﬁ%ﬁt %ﬁrI§% Eh§Ge%EE£B8WP§%¥89fron1Ilghtg
emtting

95 |§ et t he oyt si g a 19 is_a structura
vi ew whi &h scﬁ%ﬁ% |c%IW-lq%hbﬁe e 19 ?%%£9¥h%?98 ég tﬁ% 88fd type
senicpnductor deV|c d@%o$|{ﬁ§t£@%egi'@x@ﬁ%ﬁéggngﬁe“h Olce561;tﬁﬁ fifth

enbodi nent. THE" séf ype 'sem con uct’o
light emitting means 95 for emitting light by use of

the electric power which is obtained by energy
converting mean 94. The device is arranged ink in an

10 ink tank. Light emitting means 95 is formed by
photodiode or the like.

In this respect, electromagnetic induction, heat,
light, radiation rays, or the like is usable as the
electromotive force which is supplied to operate the

15 device. Also, it is desirable to form energy
converting means 94 and light emitting means 95 on the
surface of device 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



device 91 shown in Fig. 19 floats near the liquid surface of raw ink 522 in
the ink tank 521, and electronotive force is induced by el ectromagnetic 5
i nduction provided by external resonance circuit (not shown) outside the
ink tank 521. Then, the photodiode which is arranged near the surface of
solid type sem conductor device 91 is-dbtven to emt light. The Iight
transmts through ink 522 to be received by the 10 external photosensor 97
of the ink tank 521. Fig. 20 is a view which shows the extinction
wavel engt h (absorbance spectrum of typical ink (yellow (Y), magenta (M,
cyan (O, andtBea&REtB) pmbadimgader s 881G tymer IFeMEI&H % ion of Fig.
20, the 15 peak of extinction ratio of each color ink, yellow _ nagenta,
cyan, and bl adevice Jils§éer¥dd ipnFife lRaddiodtd mesandhst Hertd 700 nm The
peak of extinction ratio of yellowis approximtely 390 nm_ nmagent a
appr oxi mat el y S56635% OBl Z8¢ Sxitmdfelesd@k 330 m> Zdnd Wfhn appr oxi matel y
620 nm Thus, the light the_wavel ength of which.is included jn a range of
300 to 700 nELRCTERIBEAN® EORCEnd So R Cef BTG H ARSIt Hov: ce. and
then, such light, is.received.b %he light .sensor 97 (see Fig. éQ out si de
the fnk Sank SPERFEIERBERT Rl b e d PRro T SRR A L | OBt he
nost absorbed,wavel ength.. In.this nner . .t i Qssihl e to ., discrimnate
t he ink_colorspﬁwgﬁgﬁu%ﬁﬂgﬁ Fﬁg ﬂP&ht 3352155 %?%gﬁs$ %eﬁ?%ﬁﬁnﬁﬁ@%e
af oresai d CO'%&icgfi%n%rranged near the surface of solid type
semiconductor device 91 is driven to emit light. The
light transmits through ink 522 to be received by the
10 external photosensor 97 of the ink tank 521.
Fig. 20 is a view which shows the extinction
wavelength (absorbance spectrum) of typical ink (yellow
(Y), magenta (M), cyan (C), and black (B)). As
understandable from the representation of Fig. 20, the
15 peak of extinction 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 1light 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 1light has



Al so, as clear fromFig. 20, the extinction ratio of each ink of yellow,
magenta, cyan, and black colors is distinctly different at the wavel ength
of 500 nm 5 The extinction ratio of each ink color at the wavel ength of
500 nmis: magenta approxinmately 80% bl ack approximately 50% vyell ow
approxi mately 20% and cyan approxi mate?y 5% Therefore, with the detection
of intensity rate (transmssivity) of transmtted |ight 10 through ink

agai nst the intensity of Iight emtted from the solid type seniconductor

device with respect to i ght havi ng_wavel engt h. of 500 n is possible to
di scri mi nate FF@P%QﬁEﬁe%faW?mgtFﬁﬁ %f?%%%a%ﬂec?}QHF ?5 ansnlt t hr ough
fromink of those colors described 15 apov n either cag&_descrlbed
above, it is possA%?% t%sd?%%??nfﬂﬂFer$ur%? kFﬂﬁseﬁFlPﬁElB§ Féhging one
ki nd of SO|Id sem con uctfi devi ce gach in dlff& gg anks,
respectivel y.© ?&% ot ot Rk j%@g?% Br dF A" apPifa gc S

t t dto, { f ' t ank t ed t

n' accor dance i dre tREEGTHERHRTE bh shEcHEr RTeSE ho?giﬁ‘eﬁnf‘m? hnks, i1
[ dvi sabl . f LtQt b f 25
the 1ot sencyr S5t PREPPECRTCLE" of SRIHDLNE SoP0s' 8y h?féugﬁef ok in the i nk

tank when it &g%gf%§§£ﬁdo£h§60 ﬂﬁelé”km%Q ktésaﬂﬁ% éﬁéh sﬁ%equate'y as
desi gnated. - war ni ng neans 1 n S case |ng nmeans
black approximately 50%, yellow approx1mately 20%, and
cyan approximately 5%. Therefore, with the detection
of intensity rate (transmissivity) of transmitted light

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
arrande 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.



such as |l anp or soundi ng neans such as buzzer may be useable. The user
notices by the warning thus issued by such neans that the ink tank is
installed on an 5 i nadequate position so that he can install it again on

t he designated position exactly. O, it may be possible for an ink jet
recording apparatus of the kind to arraﬁH%'tontrol means for controlling
the recordi ng head depending on the kind of 10 ink to be supplied to such
recordi ng head fromthe ink tank installed thereon when it is detected by

the light sensor that receives, t transnhg through ink in_ the ink
tank that the %k‘v?wwmiawe b e e thEh S lnb M ea ey T hi's
control, recover%- a ggﬁatéon |§n utoqgtlcall caéglgg ggg gyen, w when t he
user shoul d i net&t 195 he™TRKCT afRS ?ﬁﬁﬁ%dﬁa%% p05|%|on soYtRat an

appropri at e lr@geedkg%c]ordhpg ‘?ggf’rﬁ?épgeo?sb 'Fné’”&&b?ﬁ%e{‘reﬁg i ggﬁd' ng head

is refreshed at user 1S no l'onger very sensi

i nstal ling posth;'gs'c&fméﬂfst&%t £ deser i g fpoyﬁstam&ceﬁdgﬁce with the

present inven there are provide energy converting neans for

convert | ng ext el @068 ggoLpt 2,8l L egent I ndsn ofnoeneroy. andshi gl

emtting nmeans nlttlng energy thus converted by

ener gy converttm@ a §€§atg@e§g§p{§0nléxgggpyes possi ble to discrimnate
the kinds of ink by detecting the intensity of 57 wavel engt h of

transmtted light agteritigy 81 pt§8ivle for an ink jet recording

apparatus of the kind to arrange control means for
controlling the recording head depending on the kind of

10 ink to be supplied to such recording head from the ink
tank installed 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
positién 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 kinds 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 of



fromthe solid type sem conductor device is allowed to transmt ink. The
solid type sem conductor device described in 5 accordance with the fifth
enbodi ment, for which light emtting neans is provided, may be usable as
given belowin addition to the utilization thereof in the ink tank for the
di scrim nation of the kind of ink therei 87 For exanple, with the provision
of this device, it 10 is possible to neasure the changes of continuous fl ow
of fluid following the Reynolds fluidity. In other words, the solid type
sem conductor device provided wth light emtting means is buried on the
side face of wavedbagth wifi tchranisgqditded dwghdo aft®tr tlhaghde\dnietted 15 exposed
in the tube, and then, on the opposite face thereof, a photosensitive

devi ce (this dapimcéhgagodlido tybe Semicendiictior devite yige alekiwedhduet or
itself) is arranged. Here, for exanple, it becomes possible then to adjust
the liquid fl éwans®itgassl-ine and air are 20 mixed for use of autonobile
engine or to detect the clo%glng condition of liquid pipe, such as city
water pipe. Al so, Ther serafplty¥pet eTdepneEcitopdendics|de sizited hen data
shoul d be obtai ned by sinmulating the behavior 25 of a structure or the

like. Inthis a@&@édaflsp @Mﬁ*prt@e £éifith eppeddaendonditt sl @uckhiPrbvi ded

with light emtting neans of a de5|%nated mavele th are - 58
appropri at el y SBAt4AGEdMEBRSt AE BESVAEed "RICc XE; Qe as given

below in addition to the utilization thereof in the ink
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 ligquid flows so that the device is

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. 1In this case, for example,
solid type semiconductors each provided with light

emitting means of a designated wavelength are



a nmenber required to performa specific operation, and then, the structure
is driven to operate for obtaining data by detecting the behavior of the
devices. Here, 5 the result is obtainable by utilizing solid type

sem conduct or devi ces each capabl e of ex ting assigned functions in
non-contact with the outside. Mre specifically, it is possible to detect
t he behavior of driving elenents that operate for discharging 10 the ink
whi ch has been distributed in the interior of an ink jet head. For exanple,

the devices eaghy opeVAdery Witfahbshit £681 144 Nge 8405 DAV Beava¥ELERgL h Of
300 nm 400 nm 500 nm and 600 nm respectively,“are appropriately

arranged for thendhbdiNBeghLr®dto BELrdemtlespeby s det 8pkirAgibhghhnfir om t he
di scharge port side, it becones possible to neasure the novenent of each

el ement for acewésinghé herbebayioras ariesmetd ovpefateaebrdbbrhngigenent .
(Sixth Enbodinment) 20 Fig. 21 is a cross-sectional view which shows the ink

tank schemati ca@dty, by odabéehindietisol behiyper senirondudtieesdevieeein
accordance with a sixth enbodinment of the present invention is applicable.

Fig. 22 is a sthecitesalt blockbth agsane Wy clit 5honsngheo23di igee structure of
the solid type sem conductor device represented in Fig. 21, and the
communi cati ve saniicéhductéhedeofcestbathecaphisleeot - ek8cudnghown in Fig.
21, the ink tank 101 conprises an

assigned functions in non-contact with the outside.

More specifically, it is possible to detect the

behavior of driving elements that operate for discharging

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 so0lid type semiconductor device

represented in Fig. 21, and the communicative condition

thereof with the outside.



i nk containing chanber 102 that contains ink, and the ink supply port 103

t hrough which ink in the ink containing chanber 102 is supplied to an ink
recording 5 head 104. The recording head 104 is connected detachably to the
ink tank 101 or connected fixedly to _thg Lnk supply port 103. Recording is
made on a recording nmedium by discharging froma plurality of discharge
ports (not shown) the ink which is supplied 10 fromthe ink tank 101 in
accordance with recording signals. For the recording head 104, ink supplied

from the ink tankslQioka LRt @igedain eaehiak thexdivahaydudriyd saRy the
bal ance between capillary phenonenon and surface tension. In order to

prevent ink kgrkaggthifmhgSchhAaveecondi Rgaeadnt@4nadt inke tdne twen
recording is not in operation, the interior of ink containing chanber 102

is kept in negrtsupppyepsutelodl sarobgh whechnknkank i@k ime solid type
sem conductor device (hereinafter referred to sinply as 20 "device") 111 is
fixed in thecshaaenihgr enampart 1bBetieotupplexdosed anutisikderddrerdinkgt ank 101,
while another part is exposed in the interior of ink containing chanber
102. Al shoughetfieldixi nghposetbodingf hehd dédi de tbhniestreel necessarily
limted, but at 25 |l east the portion which is exposed in the ink containing
chanber 102 #stpobablpnéd sbeasnkotank BOli or comneacited thideddwhem t he i nk
tank 101 is in use or - 60 preferably, on the upper wall portion of ink
tank 101 the ink supply port 103. Recording is made on a
recording medium by discharging from a plurality of
discharge ports (not shown) the ink which is supplied
10 from the ink tank 101 in accordance with recording
signals. For the recording head 104, ink supplied from
the ink tank 101 is retained in each of the discharge
ports by the balance between capillary phenomenon and
surface tension. In order to prevent ink leakage from
15 the recording head 104 at the time when recording is
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



when it is
essentially

in use. The ink tank 101 is a container the interior of

closed, and in order to prevent 5 ink | eakage fromthe d

ports of recording head 104 when recording is not in operation, the

interior of

i nk containing chanber 102hs_kept at a designated neg

pressure. However, since the ink tank 101 is a container the inter
which is essentially 10 closed, the internal pressure of ink tank 10
reduced along with the consunption of ink in the ink containing chanber

102. In otheprupedapiyhecfedgati MBpePr faSHS ﬁobeqaﬁe@fhiianert-adﬁ tde n

pressure in

the ink tank 101 becones too high, ink is not easily 15

di scharged i{nheMentitsi $niftended to discharge ink from the record
104, and the event is encountered in sone cases that ink cannot be
di scharged ul ti matgbyink Thgnrf 0oe, ikhe dewtaendtltat theepriegerdt enbodi nent
is provided with the function to detect the inner pressure 20 of in
101, and thephith tenuusefnaialihecioped,andd autetderdeoopraverdtank 101 in
accordance with the result of such detection, thus suppressing the
pressuré in ink Laakad@lftomr the. dNevhawgthpoefer eficeecoriding 2sad he

functi onal

25 structure of the device 111 will be described. In Fig

which is
i scharge
ative

or of
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egative

ng head

k tank
negative

. 22,

the devi ce 1ll04cehpni sesoeddéngyisconteini npgema&isnllihkeorn nd@migrt iy | nt o
el ectric power - 61 113 the electronotive force 112 which is suppl

10

15

20

25

ink containing chamber 102 is kept at a designated
negative pressure. However, since the ink tank 101 is
a container the interior of which is essentially
closed, the internal pressure of ink tank 101 is
reduced along with the consumption of ink in the ink
containing chamber 102. In other words, the negative
pressure becomes higher. If the negative pressure in
the ink tank 101 becomes too high, ink is not easily
discharged if even it is intended to discharge ink from
the recording head 104, and the event is encountered 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
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
structure of the device 111 will be described.

In Fig. 22, the device 111 comprises energy

converting means 114 for converting into electric power

ed in



non-contact fromthe outside A of ink tank 101 toward the device 111,
pressure detecting neans 115 actuated electric power 113 converted by
energy contenting nmeans 5 114; discrimnating nmeans 116; information
accurul ating neans 117; and pressure adjustnment neans 118. For the

el ectronotive force which is supplied t© %berate the device 111,

el ectromagnetic induction, heat, light, radiation rays, or the like is
usable. Also, at |least, 10 energy converting means 114 shoul d preferably be

f or med on the gﬁ ace ? gear he surface 9% e _device 11%
respect, it is one"df Pref ?%ﬁﬁ 3 8fﬁ?e§ hg lc?nfﬁrﬁﬁ?? ﬁegcéﬂnulatlng
117 is f dDb 1 det ect
Toans 115 dot A CRBYRFECENYE thRCRESTHR Rt CARkCRO s tpREra O
i I f 111
cputronment ?ngtreganﬁrws“;rﬁgggrggdérgcerrgﬁ%eans Y L

sensor can be &i4egy,uhhsgeban 200ha0REREMONehDEGIUELAEERPLnbNRAdRY! c8

111, for exanple &cts pressure acenen I'aphragm

based on {he p{PESU&E?EPﬁﬂﬂﬁétl?ﬁL hE‘T@B'”gnEBEHQtléﬁ %gggﬁhiétﬁﬂg tank

i nt er nal pressure I nformation et ected Yy pressure etecti ng neans

L15 with the iAlongmilon shersfeOBurbnhaliBLhoRs 2CUY 31bN0 PBANENLI7, and

det erm nes whet or not the detected informati on of tank - I nt er nal
pressure to pressytLordt ¥t "BHECEEANScE18s supplied to operate the

device 111, electromagnetic induction, heat, light,
radiation rays, or the like is usable. Also, at least,

10 energy converting means 114 should preferably be formed on
the surface or near the surface of the device 11i. 1In
this respect, it is one of preferable structures that
information accumulating means 117 is formed by FeRAM
as described earlier.

15 Pressure detecting means 115 detects the pressure
inside the ink tank, which is the environmental
information surrounding the device 111, and outputs it
to discriminating means 116. As pressure detecting
means 115, the pressure sensor can be cited, which has

20 diaphragm on the surface of the device 111, for
example, and detects pressure by the displacement of
diaphragm based on the pressure changes.
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



I nformati on accunul ati ng means 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 adjustnment means 118 is driven by electric power given by
energy converting neans 114 and 10 adjusts the internal pressure of ink
tank 101 in accordance with the instruction fron1discrininating nmeans 116.

As pressure n 1 I qﬂgﬂi d, for
exagple, SO %ﬂk%%%gﬁa% %%%%26 %%t ?F%%ub Fﬁ@ tan 10T%QHRﬁe connunlcated
wih the 15 ouedlfgeibh LAHEAStiphhedlielal RIARRIA L 4di  tank 104 1s

adj usted in accordance wth erence between the resu t of detection

obtai ned by px o &n det %ttle@aatfe?%sls%@eamlwﬁ Malde Qfpddit e[ gl rpressure
of ink tank accunul ated on information accunul ating 20 neans 117. Then, the

openi ng ti me  @f nk3ate EEPhaRistFe s tC T Ailkth 'ﬂﬂk(¥kémwﬂhg'fference
In this manner, the intérnal pressure of ink tan 01 is made adequate.

Fig. 23gs a_zféc@wfm neliach oi4l linstaaties he tned ioperddon of , deyice
represented in Fig. 22. Now, referring to Fig. 21 to Fig. 23, when

el ectronoti vei1sloor édel £2niks igitvenallr amriditmaatilon da a1 dddedttddk 3Pl - 63
toward the device 111, energy converting neans 114

pressure detecting means 115.
Pressure adjustment means 118 is driven by

electric power given by energy converting means 114 and

10 adijusts the internal pressure of ink tank 101 in
accordance with the instruction from discriminating
means 116. As pressure adjustment means 118, a valve
mechanism can be used, for example, so as to enable the
interior of ink tank 101 to be communicated with the

15 outside. In this case, the internal pressure of ink
tank 101 is adjusted in accordance with the difference
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



converts the electronotive force 112 into electric power 113. Wth the
el ectric power 113 thus provided, pressure detecting neans 115,
di scrimnating nmeans 116, 5 information accunul ati ng means 117, and pressure
adj ustmrent neans 118 are actuated. The ggtuated pressure detecting neans 115
detects the internal pressure of ink tank 101 (step Sill in Fig. 23).
Then, discrimnating neans 116 reads out 10 accunul ated information from
i nformation accunulating means 117 (S112 in Fig. 23), and conpares the
condition thowareatheufiewitd Lhe,dehecygdconierrahigomeahst drikd 1 nt er nal
pressure, hence determ ning whether or not adjustnment is needed for the
internal pressnverté th& dbetankmdBivéstepcblli2i Ankiogel2@trilm this
respect, the ink tank 101 is set at an initial pressure by use of a
dedi cat ed i nppeeti bh3 appdiahushat elbetrigepoweshilpBernrhusl poovided act ory
after ink has been filled (step S116 in Fig. 23), and such information is
witten on RonessuR® datedbingemédtsadlbni tiigkrimfioardnigome@itep 1$L17 in
Fig. 23) as to the portion (indicated as an adequate range (R) in Fig. 36).
In Fig. 536, anfefmathee ascknmglaganggmanes LA .saogePIiessudi® printing, and
VO and VC, opening and closing of valve, respectively. 25 In the step S113,
if the detecaddufhmerhaleapsessfraref arhkatadk 101 is within the range of
internal pressure of ink tank 101 accunul ated on - 64 information
accunul ati ng neanghq1qgtaﬂgeghgﬁ?ssure detecting means 115 detects
the internal pressure of ink tank 101 (step S111 in
Fig. 23). Then, discriminating means 116 reads out
10 accumulated information from information accumulating
means 117 (S112 in Fig. 23), and compares the condition
thus read out with the detected information of tank
internal pressure, hence determining whether or not
adjustment is needed for the internal pressure of ink
15 tank 101 (step S113 in Fig. 23). In this respect, the
ink tank 101 is set at an initial pressure by use of a
dedicated inspection apparatus at the time of shipment
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). 1In 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



di scrimnati

driven, and
accunul at ed

t hi s manner,

recording head. Such information iS transmtted to the control

recordi ng headsteiRRPhh¥iA§ hBEnReN Q" ABREEmIRe8f thREOWS WaoRA @id and the

ng nmeans 116 determnes that no adjustnent is needed for the
internal pressure of ink tank 101, pressure adjustnent neans 118 is not

the 5 current internal information of ink tank 101 is

on information accumul ated ggans 117 (step Sl14 in Fig. 23).
Here, Fig. 36 shows the exanple of accunmulated internal information.
then, it beconmes possible to grasp the tenporal changes 10 of
negative pressure along the consunption of ink in the ink tank 101, as well

as the tenpoigk,changss 8bcuRBUaLiNG RESASUIE7JURhAYthRG serial scan of

In

setting of driving condi?ion of recording head. Also, in the step S113,
the detectedijpegabh¥@ £BreshHr €n®brhAk paBkshOd bs haweranlkanghe val ue of

upper limt

set to the internal pressure of ink tank 20 101, which is

circuit of

i f

accumul at ed gprekblhieenatiiaptAcaUNMbahsNg18NEanfotldrided dias@ itAsat i ng means
116 determnes that the internal pressure of ink tank 101 shoul d be

adj usted, pressuveatadphusiriant iAEapmati8ni sfdinhkeBahy 10he il ectric power

converted by energy converting 25 neans 115. Here,
means 118 i saacumalleeefteohanhhsormbieéonntecnabilptedsmeanaf LK ¢ssirdp 101

adj usted as
is used for

10

15

20

25

113

i f pressure adjustnent

is

descri bed above (step S115 in Fig. 23). 65 Wen the device 111

Shldnknj Big. 23). Here, Fig. 36 shows the example of
accumulated internal information. In this manner,
then, it becomes possible to grasp the temporal changes
of negative pressure along the consumption of ink in
the ink tank 101, as well as the temporal changes of
negative pressure during the serial scan of recording
head. Such information is transmitted to the control
circuit of recording head to optimize the performance
of recovery operation and the setting of driving
condition of recording head.

Also, in the step S113, if the detected negative
pressure of ink tank 101 is lower than the value of
upper limit set to the internal pressure of ink tank
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
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).



recordi ng apparatus, the preferable position where neans for supply

el ectronotive force as the external energy is the recording head, carriage,
recovery 5 position of recording head, or carriage return position, anong
some others, for the ink jet recording capparatus of serial type, for
exanpl e. Besides, if an apparatus which is provided wth neans for supplying
el ectronotive force is used, it is possible to know the 10 internal
condition of ink tank even without ink jet recording apparatus. Thus, the

internal pressureygbn kRK habkcBRYihejadjdehedow hRoyhkMguRting the ink tank
on the ink jet recording apparatus actually at a factory or a shop, for

exampl e. 15 Ascdeachybagpabayas, WehB pherdedvte pdsiphewi 4adrd or the ink
tank 101, it becones possible to detect the internal pressure of ink tank

101 and adj upkaht E6rasugpsiygaakedrpnessueerbtcenhy ehectkerninate force 112
is given to the device 111. As a result, the interior of 20 ink tank 101

can be kept khneagpr ebernbl yebsegatihyeheaa@ndchirehagyi,t abkevkaery di scharging ink
fromrecording head 104 irrespective of the anmpbunt of ink remainders in
ink tank 10lpobemaennmaki rgcbkdpagshbha,t orsuppkyagekretarihhe recordi ng head
104 stably. Also, there is no 25 need for retaining ink in an ink absorbent
by absor bi ngpoktitiion, kemphggsbhe bhhersor for ithk takk jéfl recorejjatg ve
condition as in the case of the conventional art. - 66 Therefore, the
ef fici ency ohppakastier afesesiebhémpped. 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.



Al so, in accordance with the present enbodi nent, since the device 111 is
provided with energy converting neans 115, it is no |onger necessary to
provide any 5 direct electrical wiring with the outside, and the device 111
can be used even in any location that makes electrical wiring difficult for
direct connection with the outside. Furter, with the device 111 having
energy converting neans 115 provided therefore, there is 10 no need for
provi ding the device 111 with any neans for accunulating el ectronotive

force (power-supply sourc for_this exanple), for operating.the device 111.
Therefore, thém‘@é%f@é:el'llt?&r‘?flf&qﬁd’é:ysrﬁllé*}f SRF grf’elgd«ﬁ%'ftbaemi‘i "can be
made usable in any |ocations in 15 object. In other vvorbds . the device 111
can be set at the dRY ma® BEEAGEHNGSH Y Mk PEES e Her P GIMeRe  present

enbodi ment, el ectromtive f.orce .i.s .supplied, t the device 111 in the form
of non- cont act®5ift r{?}e eﬁ’lcl?eelplolsﬁsoldér%v&daeacgp"flt B T TR ERE ting

el ectronotive 20 for is .supplied by being in contact wih.the outside
provi si onal | y,meaeﬁlcf a ese‘r b as,Dp? q‘losry erdene(r%:oens-%%rr?{ act p]%/lmg‘}t]hd% haengutsi de.

the. it orhal SrPRte e Softeiy g ool WA {10 AR, = o dance
with a seviant e‘iﬂ‘%%dil ntcaq{] bteﬂqlsetgees\gm {mv&g}iﬂﬂ:a% the, £ Qicative
condi tion 6 thereof wt t he out si de. e soli type sem conduct or
electrical wiring difficult for direct connection with
the outside. Further, with the device 111 having
energy converting means 115 provided therefore, there is
10 no need for providing the device 111 with any means for
accumulating 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 is 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 cemmunicative condition



device shown in Fig. 24 (hereinafter referred to sinply as the "device")
121 is fixed to an ink tank (not shown) in the same manner as the device
111 shown in 5 Fig. 21, and conprises energy converting means 124 for
converting into electric power 123 the electronotive force 122 which is
supplied fromthe outside A of ink tank’i A non-contact toward the device
121; pressure detecting neans 125, discrimnating neans 126, 10 information
accurul ati ng nmeans 127, pressure adjustnment neans 128, and reception neans

129 d h I i h g b . i

roane 194 - THESEPREHT Brbha RERF TP Y  ofeS POMLRE Y SERISRREREER ' Y | hat

it has the fﬁnctignsggwrecei € 152%igga%g.ngg%%ri§e E%rQ%StQP%SB#kgp means
g 2 o] % Ileg

129. For the“®&l86t Fombti ve force e supp 0 actuate devi ce

121, e'eCtrogEg?ﬁFiCdEOQH%“?S@zlhEQtfgk%ﬁhko aha%b%tggakax%oqr the like is

usabl e. Al so, at least “ene converting neans reception nmeans 129

20 should Prehelad ¥nPenboLdRd AdnhBE aUT tRAECARL;LRE119CUnGRn 4h or near fhe

surface ther ressure detecting neans etects the internal pressure

of ink tank, F\ﬁfgi.cali SahfecERYEE ameRLalk gy et)%@%ttii%%m%%uri%an&rhe devi ce

121, and output it 25°to the discrimna fng means 6. Reception nmeans 129
recel ves lnp%bn%bﬁ@@hgzlﬁgoféQHbEPQcOE%§b§e1Q3WQh%heu%ctE®%o&HRﬁJy source of
e -

el ectromotive force 1 or for t outside B which is different from
the outside &orce 122 which is supplied from the outside A of ink

tank in non-contact toward the device 121; pressure

detecting means 125, discriminating means 126,

10 information accumulating means 127, pressure adjustment
means 128, and reception means 129 actuated by the
electric power thus converted by energy converting
means 124. The present embodiment differs from the
sixth embodiment in that it has the func¢tion 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
energy converting 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



Di scrimnating neans 126 enabl es pressure detecting neans 125 to detect the
internal pressure of ink tank in accordance with input signals from
reception means 5 129, and conpares the internal information of ink tank
thus detected with information stored_oggi nformati on accunul ating neans
127, thus determ ning whether or not the detected information of internal
pressure of ink tank satisfies the condition on which ink is discharged 10
fromthe recording head (not shown) installed on the ink tank. Information

accunul ati ngogeange 18 7wh2eAURY! aliegesdal €2BAI theh G iigek A .nformation
itself obtained frompressure detecting neans 125. Pressure adjustnent

means 128 ispdsb¥eniR¥tiNg RkABLr 106PeNAb1ds PhieGure Meddtathd rom ener gy
converting means 124 to adjust the internal pressure of ink tank in

accordance ikhhist hgsi 86t adekicen theoimdesaailnpi@idstg e sink?Gankor
pressure detecting neans 125 and pressure adjustnent neans 128, it is
possi bl e to tigeatberdanee2f}ithesngesckihadlisn feon weeidpiiod edde Si xth
enbodiment. Fig. 25 is a flowhart which illustrates the operation of
devi ce shownlia,Fagd 24mp¥¥tk thakedeneenafloihifgprm24 iamd o ginkRSamher gy
converting neans 124 25 converts electronotive force 122 into el ectric power
123 when t hetbhectebaotedewlidhceéni@2Zmagigny st ofedimanhd nfmurs oA t oward t he
device 121, thus actuating - 69 pressure detecting neans 125,
di scri m nati pgcomahsatifng, 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



i nformati on accunul ati ng neans 127, pressure adjustnent neans 128, and

reception nmeans 129. In this sate, input signal 130 transmtted from 5 the
outside A or outside Bto the device 121 is received by reception neans 129
(step S121 in Fig. 25). This input SLQ$§|’13O is to inquire the device 121
of the internal pressure of ink tank. e input signal 130 may be provided
for the device 121 together with 10 electronotive force 122. Wen the input
signal 130 is received, discrimnating nmeans 126 enabl es pressure detecting

means 125 topdgteqtet B@tEEE?BQaJmeHBQS&Q%e, afi sk i ARl 1 P tofaid 2224 1 Fi 0.
25), and reads out accunulated 15 information for information accunul ating

means 127 ($heBrmia23ohNaEblmuzatinghheadet apm, nipie swhetdhela fistdnt t he
detected internal pressure satisfiesS the aforesaid condition (step S124 in

Fig. 25). Inpbhhg fne8pegha bBBepthbhi Akapikegsyre is set for the ink tank by
use of a 20 dedicated inspection apparatus at the tinme of shipnent fromthe

factory after inkrhashheeBatel | @dp(st e ghha6 130N tibagsmdHt e @NErdrine
information thereof is witten as the portion (indicated as an adequate
range (B) inthegoutd3ifleon bheoREMiak dewiocehd2Bead ceniltzilalig nf or mati on 25
(step S127 in Fig. 25). In the step S124, if it is found that the detected
i nternal pressoeevddedbynotceatishymeandi tLi2on (spepssurd i/ Fiqd) 251 nent
means 128 is driven to adjust the internal
This input signal 130 is to inquire the device 121 of
the internal pressure of ink tank. The input signal
130 may be provided for the device 121 together with
10 electromotive force 122.
When the input signal 130 is received,
discriminating means 126 enables pressure detecting
means 125 to detect the internal pressure of ink tank
(step S122 in Fig. 25), and reads out accumulated
15 information for information accumulating means 127
(step S123 in Fig. 25), 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



pressure of ink tank (step S125 in Fig. 25). On the other hand, if the
detected internal pressure satisfies condition, the information of current
internal pressure 5 of ink tank is accunulated on information accunul ating
means 127 (step 5128 in Fig. 25). In th%i respect, Fig. 37 shows the
exanpl e of accunul ated information of” ternal pressure. In Fig. 37,
reference marks VO and VC designate the opening and cl osi ng of val ve, and
S, 10 the suspension of printing. In this nmanner, then, it becones possible

to grasp the_te ral, changes .negativ ressure.along.the consunption of
ink in the ?ﬁﬂggﬁ%%?taﬁe fllgé t e(g %%%%rg? 2 H%EstgF ﬁg}%ﬁﬂé} pressure

during the Sﬁ%&?Lu?&@ fo%?ﬁeggﬁggrgggﬁgghzégiggfgﬁ}gégpnatHw1gﬁétransnitted

to the contr circui recor he performance of

recovery Op%@flé?ﬂh?ﬁg,tfﬁ §ﬁét&;@Tg%gnf:egr%Mi:%gn%.?ngiléteisﬁﬂre()fsart%.cs%&cgs?g head.

I n accordance W present e I ent, t e provision of the

function to &8885¥fo§i99&%513589%a£58n0&£3%9?rehi Qﬁ@ggﬁglpﬁ&ﬁégfiéF)
y e in addition to

respond to various signali1zed questions fromthe outsi

the effgcts gbt ajpablgybyst BEchyl Bt e&8RIL HESEmaRAENC APRRIA S AJ1f Or Mati on
bet ween the 25 device and the outside bidirectionally. Here, for the present

embodi ment, LBgndessyi pktop shas Pﬁeﬁigﬁdﬁsﬁ opg dRviCceekpkdrei ng provided
with - 71 pressure detecting nmeans 125 and pressure adj ustnent
Fig. 37 shows the example of accumulated information of
internal pressure. In Fig. 37, reference marks VO and
VC designate the opening and closing of valve, and S,

10 the suspension of printing. In this manner, then, it
becomes possible to grasp the temporal changes of
negative pressure along the consumption of ink in the
ink tank, as well as the temporal changes of negative
pressure during the serial scan of recording head.

15 Such information is transmitted to the control circuit
of recording head to optimize the performance of
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



means 128, but it may be possible to provide pressure detecting neans and
pressure adjustnent neans each individually for different devices. Then,
the 5 structure may be arranged so that the internal pressure of ink tank
is detected by one device to determ ne ghether or not adjustnent is
required for the internal pressure t hel &of, and that, if adjustnent is
found necessary, the other device having pressure adjustnment 10 neans
provi ded therefor is inforned accordingly to adjust the internal pressure

of ink tank. p¥%WsuEQed ?ﬁé &deslhzgeag%q s wﬁ%h%&ﬁ Iﬁg specific

structure of “pressure a neans toge her cturing

steps thereo 2 Fhg. %gtlita bggl%@@mi&:@ 3 ty€§H; éﬁfﬁ exanpl e

f
of pressure a&ﬁustnent means pr yeggd for the soli pe “'sem conduct or of

the present 'a@%%@ttaﬁg dmgaﬁs hhhﬁ%@%&é I&%J%@%ﬁle‘f\ﬁeﬁ%dﬁs e drprmed on the

spherical silicon us or the aforesaid balll 20 sem conductor. Figs. 27A to

27G are vi equ\aﬁk;%uallll&u%E:aheif%%emnatc,-@%wsl Ng TiNe@CeIhedf pressure
adj ust nrent nmeans shown in . I'n this respect, Fig. 26 and Figs. 27A

to 27G are seidueRdlreVhd bteala%&an@tedt ke ¢entertnef ithersphergradserdicon. 25
As shown in Fig. 26, each of base electrodes 201 is formed respectively at

two | ocationgofinkPhanikCals dsitelctea 290 onvhigeR ifRCa cadtdintiale Al SO,

surrounding - 72 the spherical silicon 200, SiN film 206 is formed. The
whether or not adjustment is required for the internal
pressure thereof, and that, if adjustment is found
necessary, the other device having pressure adjustment

10 means provided therefor is informed accordingly to
adjust the internal pressure of ink tank.

Now, the description will be made of the example
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 pressure 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



SINfilm206 is formed to be novable portions 210 and 211, which are
supported in a cantilever fashion having a gap wth the surface of the
spherical silicon 200, 5 respectively, on the areas where each of the base
el ectrodes 201 faces each other. Each_of,the novable nenbers 210 and 211 is
provided with val ve el ectrode 205 facing the base el ectrode 201,
respectively. Also, the SINfilm206 has a gap locally wth the spherical
10 silicon 200 in each area fromone base el ectrode 201 to the other

el ectrode 20{norgsRerityel ¥i1E86R 9bot NeSR £RIM hOBSikeg¢omRedt.he Rassage 212
that makes it possible to distribute the air between one novabl e nenber 210

si de and t hespiyhef1A0y@b! €sMepbREA2Ed BbdRovaD1MOPorwlibhsr efier emee to Figs.
27A to 27G the description will be made of the nethod for manufacturing

pressure adj psi MephisRaase SBaPpPorbelii @n a2Ganhl 1bkest Faghibhe hertiimge surface
of spherical 20 silicon 201 shown in Fig. 27A, PSG (phospho silicate gl ass)

film 202 showngap ¥igh EHE serfecsedf HAeesphbefieatd BSGitionm22@2 is forned,
each of base electrodes 201 is formed in advance on the spherical silicon
201 atseachreépébeitvaby| ocat thasanbaehwaeeesygarht pfcahet bad® t he center
thereof. After that, as shown in Fig. 27C, in order to form openings 203 on
the PSG fil ne2@2ttodeal 20w Ahcksashchhethase eEechr ofiesh20hotvabde exposed, -
73 and al so, the passage to be described |ater, the PSG
members 210 and 211 is provided with valve electrode
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) f£ilm 202 shown in Fig. 27B is formed. Here,
before PSG f£ilm 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 £ilm 202 to

allow at least the base electrodes 201 to be exposed,



film202 is patterned by use of photolithographic process with the portions
becom ng passage left intact. Then, as shown in Fig. 27D, using netallic CVD
5 method Cu film204 is forned to cover the base electrodes 201 and PSG
film202. The Cu film 204 is renoved_wygh_the base el ectrodes 201 and
portions around thembeing left intact. Subsequently, as shown in Fig.

27E, valve el ectrodes 205 are formed on the 10 portions of Cu film 204 which
beconme novable portions to be described later. Further, on the entire

ci rcunf erencanaf a3B8Ber ithal S‘sls'ag@nt%()@e deNcidilbad?0Gter, ftaramedsaisi ng PECVD
net hod to cover the PSG fi n120 the Cu film 204 and val ve el ectrodes 205.

15 Further, @simhoonr iB ph@teZhbd bReuSeNoffi pHodA iithoqaigEraed to be in
the formof novable nenbers. Fig. 28 is a plan view which schematically
shows the depiroeesat whlihs theagertibhs blaeohiNg idauvs2ife patfteriniteagst . r adi al
slits 206a are forned on the Cu film 204 portion 20 on SiN film 206 as shown
in Fig. 28. Then, Thee, Casf shown2@4 andg .P3GDf,i mi2dP mertea Ileino\vad by

di ssolution using adequate solvent. In this nmanner, as shown in Fig. 27G
an soli & typeesbandcondfidilor 204vice fiosxmeldt diones,vemwtihgh bhasestructured with

t he novabl e portions 210 and 25 211 on the two | ocations, each on the upper
and | ower pedecimodesegpécandePyG €6 las 20@ .f urfdte ¢v &5l hmldles issupport ed
with a gap to the spherical silicon 200, and - 74 then, a space between the
upper novabl emeviedr w2tb 4hg base electrodes 201 and portions

around them being left intact. Subsequently, as shown
in Fig. 27E, valve electrodes 205 are formed on the

10 portions of Cu film 204 which become movable portions
to be described later. Further, on the entire
circumference of spherical silicon 200, SiN film 206 is
formed using PECVD method to cover the PSG film 202,
the Cu film 204 and valve electrodes 205.

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 f£ilm 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 wvalves

supported with a gap to the spherical silicon 200, and



spherical silicon 200, and a space between the | ower novable nmenber 211 and
spherical silicon 200 are connected with each other by the passage 212. 5
When this solid type sem conductor device is installed on an ink tank, one
nmovabl e menber 210 is positioned outsidg the ink tank, and the other
novabl e nenber 211 is positioned inside the ink tank for installation. 10
Now, with reference to Fig. 26, Fig. 29, and Fig. 30, the description wll
be nmade of the method for adjusting pressure in the ink tank which is

provided wi thehheaSghhbe! ¥RewEBH ¢8RAUGHAE ABYLBE ch@bniber PIIAFSAHE
adj ustnent neans forned therefor. 15 Fig. 29 is a view which shows the

equival ent  gpbheditalt Be1ekeat 2poal adlr dCkpheer Bedivedn! AHY ASSHEL .
adj ust rent means shown in Fig. 26. As clear fromFig. 29, a capacitor Cis

formed betwempBvhbeevakibee! etlir ada s¥heandabase 1elcest nade Bk Which face each
other. Also, 20 Fig. 30 is a timng chart which shows one exanple of signal

applied to thenvakveaehethr edenandhbasey ehecpasdagef 2aessure adj ust ment
means shown in Fig. 26. In this respect, a reference mark C desi ghates
closings and 0, opRBnnghi25sAllifli tybe kkeibasdueltect Heda c20lisand val ve
el ectrode 205 are set at G\D | evel. Then, high level signal is applied to
t he base el edhstd@l28lpnand hnghtank5 ohevebvasbdeamemdeal 20 Gppsied to the
val ve el ectrode
positioned outside the ink tank, and the other movable
member 211 is positioned inside the ink tank for
installation.
10 Now, with reference to Fig. 26, Fig. 29, and Fig.
30, the description will be made of the method for
adjusting pressure in the ink tank which is provided
with the solid type semiconductor device having
pressure adjustment means formed therefor.
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



205. Thus, electrostatic attraction occurs between the valve electrode 205
and the base el ectrode 201, and the valve electrode 205 is pulled to the
base el ectrode 5 201. As a result, the novable portions 210 and 211 are

di spl aced to the spherical silicon 200_shge.to be in contact with the
spherical silicon 200, thus closing the both ends of passage 212. In other
words, the outside and inside of ink tank are brought into the 10

non- communi cative condition. This condition is established as the initial

one, and ink lievelihgiighlalt a”k ailsddeippd icdnTdvmete Thare tiRctirdds nal
pressure of ink tank is detected by pressure detecting neans (not shown) as
requi red. The 2oegat iMh@is],5 elleRITdsE atlise S talr@ad iwint o ddva- <€ esiwgdn otheof 1 nk
inthe ink tank, and if the detected internal pressure becones higher than
a specifi c negailivee elleetswde, 200Wane ahe dageale liex tajpyde exb1,0 did tiad ve

el ectrode 205. Thus, the novable portions 210 and 211 are allowed to part
20 from t he sptadviec @llesitinioden 2230 itso pudllegis ot thepdssage lkitZrods a resul t,
the air is induced fromthe outside to inside of the ink tank through the
passage 312 t @01l.owdis teheesaddt,i \thepmeyaple ipertdlonsa?dd.0 Hieh,2Wherre t he
negative pressure in ink tank beconmes the 25 designated val ue, high |evel

si gnal is agaidispdpidedd tico thehspheinicad] sdtlicda 209 tsddd s & ithe novabl e
portions 210 and 211 for closing the passage 212. - 76 The determ nation of
whet her or nothqt@q@g%{{'qméche spherical silicon 200, thus closing

the both ends of passage 212. In other words, the
outside and inside of ink tank are brought into the
10 non-communicative condition.

This condition is established as the initial one,
and ink in the ink tank is being consumed. Then, the
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 te 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

portions 210 and 211 for closing the passage 212.



pressure in ink tank becones the designated value may be nade while
controlling the releasing tine of the passage 212 in accordance with the
difference between 5 the result of detection executed by pressure detecting
nmeans or by repeating the rel ease of pasgage 212 for a specific period
several tinmes or in accordance with the “result of detection of 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

movabl e portions 34Q R4 eZhlnaftQbont B¢ AUHetinds 30d dJtSidR e ddkitank,

respectively, but if the out5|de and inside of ink tank can be cut off, it

may be good %&%@Qﬂr@olﬁeﬁnﬁ'kﬁﬁk %@%O%Estmﬁ@ dgéﬂﬁﬂdtéd”véfﬁéﬂﬁéﬁose Next,
the description will be nade of one exanple of the specific structure of

pressure det ggt mtaaemmie cbin®rodl iing and eW1isGhshawe tde shaucture of
pressure detecting neans provided for the solid type 20 sem conduct or device

of the presepasisay@Ntilen inn agceagncsheiien tthies digrEt e thetposhi on of the
device surrounded by broken lines in Fig. 26, that is, formed in the

passage g hat thensiestuditedpaesewtd oadjexdcmd bEaiesdugs. d8dct ing2D and
Figs. 33E to 33H are views 25 which illustrate the manufacturing process of
pressure detmeahisn@omBgNsepl@a@wi nign thieg. redkaslderof, pasdagqe Bl2tHorFegs. 33E
to 33H, the sanme reference marks as shown in - 77 Fig. 26 are applied to
t he sane parispeadftitoperiod several times or in accordance with the
result of detection of the internal pressure of ink
tank by use of pressure detecting means in real time.
10 For the example shown in Fig. 26, the structure is
arranged to provide the movable portions 210 and 211
for the outside and inside of ink tank, respectively,.
but if the outside and inside of ink tank can be cut
off, it may be good enough to set either one of them
15 only for the purpose.
Next, the description will be made of one example
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



appearing in Fig. 26. Also, the exanple shown in Fig. 31 is not provided
with the novable portion on the side corresponding to the interior of ink
tank so as to be 5 able to detect internal pressure of ink tank while the
val ve is cl osed, because pressure deteczyng means is arranged in the
passage 212. Pressure detecting neans shown in Fig. 31 is the sem conductor
distortion gauge that utilizes the piezo- 10 resistive effect of polysilicon
film and formed in the passage 212 of pressure detecting neans descri bed

earlier. Therpglyskl heanappsisti ¥6 tA¥CLamdlphgtkougednoge the surface of
spherical silicon 200 as a di aphragm having a portion to float up locally

t hrough a hOhb?@/aﬁnQO&hi oRg2226.Onabebh edege eRambilensnokvnt e fioqt i ng up
area of polysilicon resistive layer 221, wiring 222 forned by Cu or Wis
formed, for gxampl RotThebyvitiba wpehyshki morrabeei pbirteonayer t2@l sddew ring
222 are covered by protection film223 formed by SiN. In this 20 way,
pressure detectragpordnagi sosthactintediolewit, inkt han&f sperse ttw e gs. 32A to
32D and Figs. 33E to 33H, the description will be made of the nethod for
manuf acbur i ngbpeessudetdetedhtngnakapsesbowe off iRkgtadk. whHdrles thet he
foll owi ng description, it is 25 assuned that pressure detecting neans is
forned in thealgeeps aellberdt hbestote phewsuire Hegec2iDg Asasisowrs in Fig.

32A, PSG film202 is formed on - 78 the surface of spherical silicon 200.
Now, as showarranged 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 f£ilm, 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 hollow
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 f£ilm 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



Fig. 32B, this PSGfilm 202 is patterned into the shape of the holl ow
portion 225 (see Fig. 31) by neans of photolithographic process. Then, as
shown in Fig. 32C, 5 polysilicon resistive layer 221 is filmed by plasma CVD
met hod to cover the PSG film 202 thus_pz%tgrned and spherical silicon 200,
and patterned into the designated shapeé that becones di aphragm Next, as
shown in Fig. 32D, netallic film such as Cu or W is 10 forned by netallic
CVD nmethod on the polysilicon resistive |layer 221, which is patterned to

formwiring 222 0 dh0calleons, contaspanding.f o fpt h e Rorddans o

di aphragm en the wring s tormed on the polysilicon

ayer 221 hA%E 308 CRHALCARS [NAON S Gar BIEAP LAIN AN Lhd DY

pl asma CVD nethod, thus formng rotection m 223. Furt her own in

Fig. 33F, PG fiil i pliasim ([R¥P nghh rotection
film223, an Qasths?%\%%iiohﬁ _fog.rt'I%ngf%égi I\(I film20 rz%l sty %atr;g% c%fh)er eon. The

state shown ighofiodith33Gaphad $RAAS .1 0 1tas StA! erehawnid v 74 9. 327E.
Thereafter, the SiN flln1fb6 iS patterned (Fig. 27F) to formthe novable

portions 210 angs3ll s shewdtiiR Eiagerﬂz@l liastd Mmdd1 &P ddhasceh2 and

224 are 25 renoved to form pressure detecting neans in the passage 212 as
shown in Fi gme3dldd Nowcolie dascipiget iFanmMo2 heumdmtaferdd piegsure - 79

detection principle of pressure detecting nmeans with
spherical silicon 200, and patterned into the
designated shape that becomes diaphragm. Next, as
shown in Fig. 32D, metallic film, such as Cu or W, is

10 formed by metallic CVD method on the polysilicon

resistive layer 221, which is patterned to form wiring
222 on locations corresponding to both edge portions of
diaphragm.

When the wiring 222 is formed on the polysilicon

15 resistive layer 221, these are covered as shown in Fig.
33E to form SiN film by plasma CVD method, thus forming
protection f£ilm 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. 33G
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



reference to Fig. 31, and Fig. 34 which is a circuit diagramof the circuit
that nonitors the output from the polysilicon resistive |layer shown in Fig.
31, 51n Fig. 34, given the resistance value of polysilicon resistive |ayer
221 as r, current of i = VDD {Ro + RXx45 (R+ ) j flows on the ameter
230. Also, polysilicon has the property that the resistance val ue thereof
increases 10 substantially in proportion to the displacenent thereof.
Therefore, when the polysilicon resistive |ayer 221 displaces with the

pressure chapgesc@fionP339298 pdt2ofl BB @M M he Shs PRLYSI | 1 CON
resistive layer 221 changes. As a result, the current 15 i that can be

nmeasured by uege@fnd@MBlelrig303al sanahanges Iwhiihelrs Wrésrchhe amount of
di spl acenent of polysilicon resistive |layer 221 is known by the changes of

current i, tRysgraki BE ithepessichli® thdehRHidde tHesswEsuef rpansage 212,
that is, the internal pressure 20 of ink tank. To describe further in

detail, giverhehgol§aglinceh rpeligtiikiecamyeasisidwe imyeig2241as L, the
sectional area thereof as S, the total resistance value R can be expressed
as foll ons: 25 R Inplrilg.S3uhegaviehe the Sasdisgtsdrias tyalideretf if the
polysilicon resistive |ayer 221 changes al ong pressure changes, the - 80
| engt h becompe liysrigdicoas rest sAliveadcyeasi2tlance walaierrent of
i = VvDD/{Ro + R x © (R + 1)}
flows on the ammeter 230. Also, polysilicon has the
property that the resistance value thereof increases
10 substantially in proportion to the displacement
thereof. Therefore, when the polysilicon resistive
layer 221 displaces with the pressure changes of
passage 212, the resistance value r of polysilicon
resistive layer 221 changes. As a result, the current
15 i that can be measured by use of ammeter 230 also
changes. In other words, the amount of displacement of
polysilicon resistive layer 221 is known by the changes
of current i, thus making it possible to detect the
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 wvalue 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



increases. On the other hand, the sectional area beconmes smaller as S - AS.
Al so, the p changes to p'. The relationship between the increased portion
AR of 5 the resistance value and the increased portion AL of the |length can
be expressed as follows: p'(L+AL) = pL PI., R+tOR= SSAS S +OL S-AS Furt her,
it becones as follows: RRP/ X S X AL':QBX“AL P S-AS where the kg is the
coefficient of change of resistance value against distortion. 10 Then,
using bridge circuit or the like, the change portion AR of resistance val ue
is detected t,0o ohtain the pressure changes. Palysilic h roperty
that the di s_tlo%ﬂqbc nbercéjﬁess_t ar?cné’etﬁwéarseroif +c‘r?\%ﬁ'n’geasn yLl éelrr%;ar%(?%régiu%er efore,
15 1t is desiyable Lo proyl 48,2 L8 erhaagll‘g,eﬁleenssoé’c%ﬂ;n%)f egsyye detecting
nmeans havi ng "pol'ysilicon Tesistive Tayer 2 inorder to nonitor the
terper at ur ¢ qle.c il Ul LeSIsLl v | Ay 224nd 1, Qlifqdor s pwi th | the
iC § 3 17Ve

vol t age VDD I's suppl1ed to the polysili‘con 20 resis a@ef 221
t hrough the Hﬁ&p (VI %ﬁﬂ e teer? (H“¥hd#3§§éﬁ 4% £oPeRsagke for the
resistance c angtreezlagl%[?o y??ﬁecoﬁaer egclqlsti ve |l ayer _(;221 due to tﬁe changes
of environmential ALTNATAIIY &a 1 LR Qe U redlea IgYLEIH Rf.€§8Ure of ink
tank nore accurately.

the length can be expressed as follows:

ReAp= P (L+AL) _pL ,  p’

S-AS S S~-AS

Further, it becomes as follows:

/
%=£—x xAL=kgx AL

S

p S-AS L L
where the kg is the coefficient of change of resistance
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. 1In 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



The solid type sem conductor device provided with the aforesaid pressure
adj ustnent neans is also applicable to an ink tank as shown in Fig. 35. 5
The ink tank shown in Fig. 35 conprises the outer wall 106 that constitutes
the housing of tank, and the flexible hgk_containing bug 105 which is
housed inside the outer wall 106. Ink s contained in the ink containing
bug 105. In this way, airtightness is 10 enhanced for containing ink so as
to prevent chemi cal reaction from being progressed by the material which is
easily disso u jalet r I i l,traviol et rays as
cat al yst. Inkéﬁgfﬁélté%ég%kg%héf E¥%d?a@%2%§%%i§%53%3t§é i‘conduct or devi ce
of the 15 prese”tThévggihant}éé 'sémﬁ%%ﬂ'&g%qofro'aeW%eogE%.rvi ld wicHhen, wth
the solid type sem conductor “devi ce 1 thus arranged, it becones possible

to maintain the 5?5?%935& FESSHEE. aanskamkhy Rebweenst hasquter wall 106 and
the 1ink contalining bug 105 agai nst the changes of negative 20 pressure

follow ng thg,consyppLi 09 ah iRk thak bheshbkn $HPRLY.pPast. So far, the
description has been nmade of the present invention By exenplifying the case
where tBe internghepfRRSYARKI Shadhuihedibor sbheohplikark tMd Gutexr 25 used
for an ink jet recording apparatus. The present invention is not
necessarily Lhlt edet BRAE Bondlte tutBYERheOR oS iARP bIEC &R ,t andNtHeSe where
the internal - 82 pressure of a closed container should be adjusted. It

flexible ink containing bug 105 which is housed inside

the outer wall 106. Ink is contained in the ink
containing bug 105. In this way, airtightness is
10 enhanced for containing ink so as to prevent chemical

reaction from being progressed by the material which is
easily dissolved by ultraviolet rays from outside or
ultraviolet rays as catalyst. In an ink tank of the
kind, the solid type semiconductor device of the

15 present invention 111 is arranged for the outer wall.
Then, with the solid type semiconductor device 111 thus
arranged, it becomes possible to maintain the internal
pressure constantly between the outer wall 106 and the
ink containing bug 105 against the changes of negative

20 pressure following the consumption of ink from the ink
supply port.

So far, the description has been made of the
present invention by exemplifying the case where the
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



is nost preferable, however, to apply the invention to the case where, as
described in each of the aforesaid enbodinents, the internal pressure of an
ink tank is 5 optinmally maintained for an ink jet printer using ink
contained in an detachably mountable 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 recordi ng head. 10 Al so, the pressure

adj ust mrent nmeans has been described by exenplifying the case where this

means is  driyen hgea8§05demsge&ﬁ&Bnkaﬁng@tgheahdp%%sguﬁ%g@@aan 1k tank
whi ch is det cteﬁ y pressure detecting neans. However, when the solid type

sem conduct o sdgykeepkardPadsed hokelle, i RK L3Ry the anRWHtiQfh ik

consunption in the ITnk tank can be estinmated al nost exactly by the driving

frequency of +hhechgeofHbpg, haaddeAbsobetf ihheacameyntnef aifdeeaontadi ned in an
ink tank is constant in the initial condition (unused condition), there are

20 correl ati gRsoheihuRes,t BReaiBuatnafl bRkseaRsUGE! agn iakd taddke it er nal
pressure of ink tank. Therefore, if only the relationship between the

drivingsfrequgeenadly macatdingdhead andihke jemt priatepr @ssuie iofk i nk tank
is obtained In advance by neans of neasurenent or the 25 like, it may be
possi bl e to ashbhahsedt he ant aepathaplgssvnatabliehanknk anknk wadegquaiel y by
driving pressure adjustnment nmeans on the bases of the driving frequency -
83 of the reappiliag headhevenkwijthowecblrdipgoheadonthefreof in order
to print on a recording sheet by ink droplets
discharged from such recording head.
10 Also, the pressure adjustment means has been
described by exemplifying the case where this means is
driven in accordance with the internal pressure of an
ink tank which ‘is detected by pressure detecting means.
However, when the solid type semiconductor device is
15 used for the ink tank, the amount of ink consumption in
the ink tank can be estimated almost exactly by the
driving frequency of 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 or 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



pressure detecting neans. As described above, in accordance with the present
i nvention, energy fromoutside is converted into energy 5 of different

ki nd. Then, the function to adjust negative pressure in a container by nmeans
of energy thus converted is incorporatgg in the solid type sem conductor
device. In this way, it becones possible to adjust and control the negative
pressure in the 10 container in the node of non-contact with the outside.
Particularly, with the application of the solid type seniconductor devi ce

of the preseg 'tmée%begdlh ©heRROALEUE WREEDIW & e drdfvilsaltih GAN
mai nt ai ned adequately so that ink discharges fromthe di scharge 15 head are

made executaBEgsggrgoggtgg@qhblggangnd at the sane time, the ink storage
efficiency is enhanced. (Ei ghth Enbodinment) Fig. 38 is a perspective view

whi ch schemati cal hy d%Q@Wib@ﬁ Bl vieCl 1heGRIciiatndRPa/ialnl & R ndyd &gt t he 20
present invention. The head cartrldge 601 which is mounted on the ink jet

recordi ng appakahtsof00epBewy iFRoli Gut38 deonR icsereratdd quith dirsehgy ge head
for discharging ink droplets for recording prints, and an ink tank that

retai nss25 | bguigd fiFerbatsuppld.ed Thent, hehlel Guind tdioschar gal iead. Al so, on the
wal | portion on the upper face of head cartridge 601, a solid type
sem conduct ohedeti¢e piessare 34 abdbnedintieny akaiesaf kekdgter, the
security system
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 liquid discharge head for discharging ink droplets
for recording prints, and an ink tank that retains
25 liguid 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



of this apparatus is structured by use of the solid type sem conductor
device 635 and the recording apparatus 600. Here, in the recording
apparatus 600, 5 an energy supply unit 622 is installed to supply in
non-contact the electronotive force, whggh_is the external energy, to the
solid type sem conductor device 635 installed on the upper part of the head
cartridge 601 nounted on the carriage 607. For the electronotive 10 force
to be supplied for the operation of the device, electronagnetic induction,

heat, |ight phadi@t eOrkRaNS, asOlebbRibbie1hscdSabhe. sATuTHOWN Jysddng. 38, the
head cartridge 601 is nounted on the carriage 607 which engages with the

15 spiral grepvenpdbaphatgeds SeseutpRetubbahoisukBt 8kl eakeddiagotate with
the regular and reverse rotations of driving notor 602 through the driving

power transntgsé OfelE€abnd8Boandetdde Byst Aaddehei Recopawrig of driving notor
602, the head cartridge 601 20 reciprocates together with the carriage 607

along the gapperd08si eodbhe Herectinnshéndecatradnby appaeazua @b, b. For the
ink jet recording apparatus 600, recording sheet carrying nmeans (not shown)
i s provbded &ap emeryyasupplptungtséeetiselusnglasdt he sappddi ng medi um t hat
25 receives liquid, such as ink, discharged fromthe head cartridge 601
The sheet pressucenpaatetbdlOelectuseobivet Rerpei nwhaghsheetthid carri ed by
recording medium- 85 carrying nmeans on a platen 609 is arranged to press
t he external energy, to the solid type semiconductor device
635 installed on the upper part of the head cartridge
601 mounted on the carriage 607. For the electromotive
10 force to be supplied for the operation of the device,
electromagnetic induction, heat, light, radiated rays,
or the like is usable.
As shown in Fig. 38, the head cartridge 601 is
mounted on the carriage 607 which engages with the
15 spiral groove 606 of lead 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



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 there is
provi ded t he supporting nmenber 613 which supports a cap nenber 614 to cover
the front face of discharge ports of hpqﬂsqgrtridge 601. Also, ink suction
means 615 is provided for sucking ink retained in the interior of the cap
menber 614 by idle 10 discharges or the like fromthe head cartridge 601.
Wth ink suction neans 615, the suction recovery of head cartridge 601 is

performed through ! \e;0pen 09,07, CARLORTDES H14,-{Bn5D8 LRI BrbOGY+tn
ﬁger o@ |n€ | et §§ ggo, a a%le

supporting ne recordi ng apparatus nov

menmber 618 Is ,npyably sHREETb ey ! fhlhgidpLnasgeapg packyarde) dhgections,

;
that is, the direction at right angles to the traveling direction of

carriage 607. §ofrolbEonngy¥abhe OBPAPEL 818972 cl eaning bl ade 617 is
installed. 20 However-, the cleaning %Iade 617 is not necessarily limted

to this configuratipg. tht Wi@ft?oéfigh@_ tRa Y8etRBYpPALeRf sGbeani ng bl ades
of the node publicly known. For the ink jet recording apparatus 600 thus

25 structygred, thBeepiknpiogi sdeethd dupfaitiied mehvkhe s 18l henn609 by
recordi ng nmedium carrying nmeans as described above, and the head cartridge
601 86 reciproeppest OVEr chpemenberee Wy dtd @bvéhetRei BrbREg face of
discharge ports of head cartridge 601. Also, ink
suction means 615 is provided for sucking ink retained
in the interior of the cap member 614 by idle
10 discharges or the like from the head cartridge 601.
With ink suction means 615, the suction recovery of
head cartridge 601 is performed through the opening of
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



sheet P. When driving signal is supplied to the head cartridge 601 from
driving signal supply neans (not shown) at that tinme, ink (recording
liquid) is 5 discharged fromthe |iquid discharge head unit to the

recordi ng medium for recording in accorggnce 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 nent . Pactpedkatky, ousirn@ghar eawireawkathi ¢f Iheshawntiregt ransm ssion
and reception of data between the constituents at the tine of 15

regi strati onshaed Pi.g. WA@nshewsihke stigandnissisappanied receyptie diead dat a
between themat the tinme of user recognition. Now, as shown in Fig. 39 and
Fig. 40, thecaaltirddgeypolsémonoddictioy degnad S¥ppilyi aledred ofgstt o t he head
20 cartridge 601 of this exanple conprises a first recogni zed data hol di ng
portion 703 tshatnholkdstast rtemegniinéd (decardhegpdrsdal) iid or mati on

recogni zed by recognizing portion 702 for recogni zing personal information
at the i ne dfiscbgirgedafirom ¢heuddqui8 déschairgeomread funrist fofthemti on

i nput and output portion 707 that receives key code A fromthe recording
appar at us 60Fesegdiagdmedansnites ascodddndatia asdoFAancs dgritresudata to the

recordi ng apparatus 600; a first
signal.

Now, the description will be made of the security
system of the aforesaid ink jet recording apparatus.

10 Fig. 39 and Fig. 40 are views which illustrate the
structure of security system of recording apparatus of
the present embodiment. Particularly, using arrow
marks Fig. 39 shows the transmission and reception of
data between the constituents at the time of

15 registration, and Fig. 40 shows the transmission and
reception of data between them at the time of user
recognition.

Now, as shown in Fig. 39 and Fig. 40, the solid
type semiconductor device 635 which belongs to the head

20 cartridge 601 of this example comprises a first
recognized data holding portion 703 that holds as
recognized data the personal information recognized by
recognizing portion 702 for recognizing personal
information at the time of registration or user

25 recognition; a first information input and output
portion 707 that receives key code A from the recording

apparatus 600 side and transmits encoded data and



key code A holding portion 705 that holds the key code A received by
information i nput and output portion 707; an encode converting porti
that encodes the 5 recogni zed data by use of the key code A, a first
encoded data hol ding portion 706 that holgds the data encoded by the
converting portion 704; and the energy converting portion 708 that c
the el ectronotive force which is supplied in non-contact 10 fromthe
recordi ng apparatus 600 side toward the device 635 into the electric

that can act uatg:dniRabtaatd e AHALSA chePing | Mot St 9266 0; 797ei A0, it

is desirable to formthe energy converting portion 708 and | nformati

i nput and out pily dead A tHAMIMY pIr-divh Swd agea ©'hdRds tHe Reyf86€e 0
devi ce 635, and any other constituents than these portions are forne
inside the dewvi GeedSivdd B dafe tihf I OMh THESECAHA touBBEt UPor£Xlohhe ot her
hand, the control device (not shown) -20 in the recording apparatus
whi ch the head7oTardd igtge & kdrirdfiliti hooigM | @5 e enel gydssiPohy
portion 622 that supplies the electronotive force which is external
to the sdid typsogeidadniitcd @y wayice B35 key novdeoni agt fiaskey code K
setting portion 25 711 for the user to set the key code K, a second key

code A hol di ngerprdednlati? hdlatisnd hektehorc ot Ahast lnobds ethérdatédhe key
code K when the user adnmits of - 88 - registration; a key code B hold
portion 713 thetcoded by the encode converting portion 704; and the

10

15

-20

25

energy converting portion 708 that converts the
electromotive force which is supplied in non-contact
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
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)
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
711 for the user to set the key code K; a second key
code A holding portion 712 where the key code A is

created from the key code K when the user admits of

t he
on 704

encode
onverts

power
on

f the

d

600, on

ener gy

i ng



hol ds the key code B created fromthe key code K when the user admts of
regi stration; a second information input and output portion 709 that
transmits the key 5 code Ato the solid type sem conductor device 635, and
receives the recognized data and encodeggdata fromthe device 635 side; a
second recogni zed data holding portion 715 that hol ds the recogni zed dat a;
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; Fd0Gadedidataa Reldicouep® tHoraifks gdiatidiol 753 t figa€lat a decoded
by the decode converting portion 717; a data conparing portion 716 that

perforns theneaupaitdle key ebeletBCeieitwrE Fidie tHe Nespvded dahanand
decoded data; and a discrimnation processing portion 719 that perforns
whet her or nahe adert adidiesusE efegapparatits ;| m acerbnCef simadtide resul t
of conparison nmade by the data conparing portion 716. Here, however, it is
assuned t hat itnfpe terodd et t20 td @loa tereo dad mhats ecmdn drnet kKeyhe adey A cannot be
decoded by use of the key code A but only by use of the key code B. In
this respect code iAs taesihealsiod itdo type @Emiocsidatdticr mamwige f @351 handol di ng
portions of personal 25 data and key codes in the device 635 and recordi ng
appar at us nminededdiess ¢ hiehatecogingd za&rde dadiad aavderenwhgled htatz ubpdy bheel ectri c

power is cut off. - 89 It is also desirable to install the energy supply
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.



portion 622 on the carriage 607 so as to enable it to face the solid type
sem conduct or device 635 provided for the head cartridge 601 nounted on the
carriage 607. 5 The information input and output portion 707 and 709
arranged for the head cartridge 601 andsvhe recording head 600,
respectively, may be either in the contact type or in non-contact type. In
the case of contact type, it is possible to use the one that can 10

i npl enent el ectrical conduction with each other when the cartridge 601 is
nmount ed on the caliti dge aG0. desirad ecdse igfs tedn dure srtengypesupplys

possi ble to use comunicating neans that uses electric wave, nagnetic
field, or theddtien b22Aloso thehearade@e H0Vg gyoras dre Fblkeoghi £es fi nger
prints, voices, irides of eyeballs, or the like as personal information.
The recogni zifidgepdihei G010 tyipe fsemhednsnatier ssvice kS semeeddddct or
device 635. Besides, however, the solid type sem conductor device 20 635
may be abl e tforpritde deadheardaddeieziofd porntad e thritsageliage 88Vice, not
necessarily limted to the structural exanple shown in Fig. 39 and Fig. 40.
For exampl e, as sff&fnindormgtisg inpufa@nse oWddt MAF HiPh etHGnfBe t he
patterns of irides of 25 eyeballs or the |like by use of_ personal information
i nput adopt er’ %3 ELAFNGSS; sfyoﬁr Seddgad ORTHF 198 L0 s adbrtis30 as the

recogni zing portion in_the recordi n% - .90 aypparat S maj rLbOdi/' Such

per sonal indeﬁﬁFp&ﬂgtW@§d 600, respectively, may be either in the

contact type or in non-contact type. In the case of
contact type, it is 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 like.

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



recognized is transmtted to the control board 632 provided for the

recordi ng apparatus main body. The control board 632 is provided with CPU
633 and nenory 5 634 installed thereon. The recogni zed personal information
is provisionally stored on the nmenory 634, - and transmtted to the solid
type sem conductor device 635 through the information input and out put
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

sem conduct oragifit L1 S Imid bddy s @AReh pdrdchaborhBnanghiée ohtai n
el ectronotive force for the imge sensor 630 fromthe apparatus main body
side. 15 Her ezeddgiided e passirynei itedise tite seortsyStiesaod 6821 s
recognition as the one disclosed in the specification of Japanese Patent
Application ladad-igeeh £d¥0. t18e XESHR]iorg tdgpd rdkeud anaeamsdy or Theogni zi ng
and acquiring irides of eyeballs. 20 Now, with reference to Fig. 39 and
Fig. 41, the caeso] gdaand 33 doe prmdel ddd tvet it SGRU w23 eandhememney of the
recordi ng apparatus 600 regi sters authorized personnel. Here, Fig. 41 is an
operati dnal fdowclrerttallad tthedeare. of Threegiestagnizad PSr€pnahe key code K
setting portion 711 of recording apparatus 600, the key code K which is
defined by thHefowaiids Setp{etiepl GROU)Y sirredhern tHee ovemeraubBéri zes - 91
regi stration, key code A and key code B are created
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



fromthe key code K (step S202 and step S203), which are held by the key
code A holding portion 712 and the key code B holding portion 713 of
recordi ng apparatus 5 600, respectively. The key code Ais transmtted from
the information input and output portiLog;709 of recording apparatus 600 to
the solid type sem conductor device 635 of head cartridge 601. On the other
hand, in the head cartridge 601, the 10 key code A thus transmtted to the
solid type semnm conductor device 635 is received by the informati on i nput

and out put peghiigRra@ionf, kB¢ $elhedat wpa kegncoardBClale d@Waxd35, and held
on the key code A holding portion 705 (step S204). Al so, by the 15

recogni zi ng pebhi @he’/Reyotogel kd (ktep SeORCanducitep SP@E)ce widh the voi ces
or finger prints of registered person 701 are recognized (step S205). Then,
the voices akef hagear bRr ithies ké§l cade hAehdlainigheoredegni7aed arthtendol di ng
portion 703 as recognized data (step 20 S206). Thus, the recognized data are
encoded dat akky couse 8f hbhédikey poaddof Dy 3t b€ ercoddiconwgdamgtyorti on 704
(step S207). The data thus encoded are held on the encoded data hol ding
portion5/06 E®Vepr83pertikenye Taenkeat codet Be isedirstsatiitdredffpemsonnel
aut horized by 25 the owner. Next, with reference to Fig. 40 and Fig. 42,
t he descri ptthen iwifbirmpéivaddnplutt hedc avé puieperttienuddd® off - 92 recordi ng
apparatus 600 is the regi stered personnel or
recording apparatus 600 to the solid type semiconductor
device 635 of head cartridge 601.
On the other hand, in the head cartridge 601, the
10 key code A thus transmitted to the solid type
semiconductor device 635 is 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
15 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
20 S5206). 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
25 the owner.

Next, with reference to Fig. 40 and Fig. 42, the

description will be made of the case where the user of



not. Here, Fig. 42 is the operational flowhart at the tinme of nmaking
discrimnation (recognition). At first, when the user seeks the perm ssion
to 5 use, the recognizing portion 702 of solid type sem conductor device
that belongs to the head cartridge 601grecognizes the voices, finger prints
or the like 721 (step S209 and step 8238). The recogni zed data hol ding
portion 703 holds the voices, finger prints, or 10 the |ike 721 as

recogni zed data (step S211). Then, the encoded data created at the tine of

registrati onrbgorhfiA§SabhhedtlY 508 HBf QLERLQN st FutUHdud Hprtion
709 to the recordi ng apparatus 600 together with the recognized data. 15 In

the recordi ngoappagatys £9§. uheisntaeMmbe@at iopRUt rarlcHdRutaPofhé on 709
receives the recognized data of the user and the encoded data thus

transmtted, tiwhi 60 mARiAG! digBrikenhegoeani(zedodatia ikwl)di ng portion 715 and
t he encoded data hol ding portion 714, 20 respectively (step S212). Then, the

encoded data is gecededtbywhba @nsodectalsaekentdl! ipRgrfidydicm /d7 by use
of the key code B and decoded data which is held on the decoded data

hol di ngsport uea, 7tBe( skepgh223hg Abkrernohhan,2 e sdadadedpdat a i s conpar ed
with the 25 recogni zed data of the user for reference (step S214) by the
dat a conpar asemécpnducoar7dévitt tHeamt beiloalgisonto ithecdfad mede tyidde
conparative reference, the - 93 discrimnating process portion 719
aut hori zes thélusecognizes the voices, finger prints or the like

721 (step S209 and step S210). The recognized data

holding portion 703 holds the voices, finger prints, or

10 the like 721 as recognized data (step $211). 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 S212). 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 $214)

by the data comparative portion 716. If identification

is confirmed by the comparative reference, the



as regi stered personnel to enable the user to use the recording apparatus
600 (step S215). If data are not identical, the user is yet to be

regi stered. 5 Therefore, the discrimnating process portion 719 nakes the
recordi ng apparatus 600 unusable (step 3316). For the enbodi nent described
above, the energy supply portion 622 that supplies electronotive 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 gikedikk®ating PERIAINGRMildh e LRI i LEDOEhEBRsert he

recogni zed data of a registered personnel authorized by the owner of

recordi ng appar Heds ARG dds pRREHE UK NGErab 1D i tuddr key €9detnhand the
encoded data is stored and held on the solid type sem conductor device 635

of head car tddcdgRiedl appara wene oohqls sl Pe. decpdeghkav dhe hHE exception
of the remaining part of the aforesaid key code, while the remaining part

of the key cadrenticdl sttorecthsaid eyt red e meanirstiaedppar at us 600. As a
result, it is inpossible to acquire the recogni zed code of registered
personndg ev@hedefoiley, tthe ddwiordmisatang pedes gmrifomn7Encodkdsdat a
hol ding portion is forned in the device 635 utilizing the solid shape 25
t hereof, it Hdeonresoexdingelppadiaftfusc@d0 thersEl ez o statm S216n t he out si de as
conpared with the sem conductor device forned on a flat substrate, thus
making it - 94 - Fossithlee empogrilvemde ddrrsidmd iabowet tpe energy
supply portion 622 that supplies electromotive 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 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 1is
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



Further, in accordance with the present enbodinent, 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 naking it possible to instal

the device 635 freely on the position_igsthe head cartridge 601 or
recordi ng 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 enbodi nent, the exanple is described in which

the solid typessepieopduehfhndevire sebutheyPsesenp.i nvention is used for an
ink jet recording apparatus, but this solig type sem conductor 15 device

being able to stofrgrandrholid REEseAahcel Wi®@hMtheOBrekknits possible to
identify the person hinself reliably if the solid type sem conductor device

151 is buri egmbbdikenburngnthodie 188vaseshaBnbeinki grovddedand tdetard a
pretender exactly. 20 Also, it beconmes possible to receive an adequate

treat ment ineasrggccdaftbreinghporgedbhi ngsi,| khieftet he npr akielde fofr e cal
hi story of the person hinself is stored on the device. Hereinafter, the
det ai | ed despropisbanwbkl ahg fadect2®isfinghe thpscmbkdngxanplpesatiitcle i s
preferably applicable to the aforesaid security system At first, the
structural exanpheta3ldeéber dbedcei 6A5- £8Belyespethet poshéioacdgnitdieng
portion 702 that recogni zes

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 is 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 ill 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



the regi stered 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 ingEig. 44 and Fig. 45, the voice

i nput sensor uses a diaphragm 802 with Silicon base, on a part of which a
pi ezo-resistor (silicon distortion 10 gauge) is incorporated by use of

di ffusion nmethod, and on the circunference of the sensor, electric circuits

are integrat es!etsgefccer B+l LUBRIGnG3 iy f@mltiif | Y2 RGLdH %é&é\!ﬁ’i%éé”“ stor

801, for instance) 800. This sensor 1S formed near the surface of solid

type 15 sem copducleQfi sdR\HCe fo32onfe 1l be frwactiys of circuit, there are
provi ded such functions as the adjustnment of output anplification degrees,

the conpensation feiig.t QupRLa Wig .CRar gl trHtd LS dABIGha0idHa apflan
sensitivity), the adjustnent of zero point, anong sone 20 others. In order

to adj ust themieiwts_,rr&xés%datqwl?l,ewhqcha@@hlea@&ridarlilryﬁimgdwéi@nat0 each
individual thin filmresistor (not shown). The silicon distortion gauge 200

adopted Bere ®idésaapuar sehesdiurpese thle gotied ipithesaHdymtiongsed 25
guttural bone when a human produces a sound. The usual voice recognition
recogni zes Vvoiagexhelelecagyniy ilhe parydwhn go2v.oi ces detected by a m crophone,
the - 96 conversion into the frequency region, and the
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 circuits
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
oﬁtput amplification degrees, the compensation for
temperature characteristics (zero point and
sensitivity), the adjustment of zero point, among some
20 others. In 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 a human produces a sound. The usual

voice recognition recognizes voices such as by the

input of voices detected by a microphone, the



standardi zation of |ength 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 approxinmately 200). The ggistortion due to the pressure wave
vibration thus detected by the voice input sensor is converted into

el ectric signals. Then, the recognized data holding 10 portion 703 holds the
i nput voice signals thus formed as the recognition data of the registered

person. Al SGorRdirstbh | fnth cgr@sf%é@aflraé%mﬁ@ ghews schematically a
finger print sensor when the finger print sensor is used as the recognizing

portion 15 78Zandsrfohidd & GedPth tAed fE HOET PREPECBENSABWER3r USes a
thin filmdiaphragm 804 of silicon base, and on a part thereof, fine

resistive | ayedid hepi@d )i ensEY i el 1 165 0N §HUBL8zbSrbBEgtpacat ed by
use of 20 diffusion nethod or the like. Then, the resistance value of the

resistive | ayeffdO5 shaigescdyy whaidies Of powsibhe sorfececef finger 806
touches the fine resistive |ayer 805. Thus, such changes are nmeasured on

the entise argmesdurtdevditageibytidnpadt i lviglofs&dsitigetyt hasuhadyt ouched,
and used for the discrimnation and identification of the finger print
whi ch serves skl pess ayelge Nfartnat | 00, appréhibnatehyt h@o) . 97Thei r cunf er ence of
t he sensor, electric circuits are
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



integrated to forman arithnetic anplifying portion, hence nmaking it
possi bl e to enhance the identification accuracy still nore. As the functions
5 of circuit, there are arranged the adjustnent of output anplification
degree, the conpensation of tenperature ggharacteristics, the adjustnent of
zero point, or the like. In Fig. 46, a reference marks 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

t wo- di mensi ongh bumpbBntRecshithk skagbst ekl f3eh LRl NGLde horizontal
scan and vertical scan, respectively, being conbined- For 15 exanple, if

each of the fiRgegrALEAt t5ERSSMS ahs alrGifR@ t il MPIREY iR daridhi s
structure shown in Fig. 47, it becones possible to detect the

t wo- di nensi ongkncknhak iRy 0p fbsfimpertPrditante tteni ng on and of f the
drain voltage of MOS or turning on and off all the 20 gates of MOSFET

required for edenherizaftiah acanragyt Beilvemboreal s atid Aumitfohsme. I n
Fig. 47, a reference nmark HS designates horizontal switch; VS, vertica

swi tch; and PDf diedeithNowhetrke agesatrirphiged whd diejustterd dhecexpapl e 25
in which the use of recording apparatus 600 is prohibited as a result of
identifying daspiifiination degrike ther chyplns afiomesd dagratyrsyst ens.
Fig. 48 is - 98 a view which schematically shows the structure of head
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 two-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 is 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. 1In 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 is

prohibited as a result of identifying discrimination of

the user by the aforesaid security systems. Fig. 48 is



cartridge that makes recording inpossible. The ink 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 punp 904, the air in ink tank 901 is sucked
through the valve 903. Then, after the_i&%efior of tank is set at a

desi gnat ed negative pressure, the valve 903 is closed. Wen ink 902 in such
ink tank 901 is consuned by the discharge operation of ink jet 10 recording
head, the negative pressure in tank becones greater in the negative

direction begayps, Lhei bl Shdhatfbal 2PKh8yBOtnEOUTNNLERLEd o Waddie air

outside. If he negative val ue 1 nsi e tank excee sl gnhat ed

value, the mepisSEusaf E’ﬁéﬁﬁﬁéﬂ@s pggﬁﬁd%glémbagshs&etec‘m@i ngxhead is

allowed to retract t0o nuc to d e di Scharges of recording |iquid.

Therefore, ipyRccoffapeendhdciPisibgk sHERLY At FUGLULE, cBntR@SSUre sensor
(not shown) is arranged inside the tank to detect negative pressure. Then,

when the val ugnpf9@d ShCh PEESEsE CoBEASPA10XCO69S hha desgraled aval ue, the
val ve 903 is open until the value of pressure sensor again becones |ower

than thesdesi ghat £6h Vighiis, 9 & NCEne CADET Oh| LAR tARKNGQAL i ¥e spickesur € i nsi de
the tank constantly. 25 Wth the structure thus arranged, the recording
head cartri dgensbeym tie Rrg1vd8903s. USEHehOratber treohditegiapparrat us 600 to

make it inpossible to - 99 performrecording in such a manner that if it is
f ound 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 liquid. 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 wvalue, the
valve 903 is open until the value of pressure sensor
again becomes lower than the designated wvalue, 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



that data are not identical as a result of the identifying discrimnation
of user by neans of the aforesaid security system the valve 903 is open to
5 lower the negative pressure inside the tank by use of the suction punp
904 until ink discharges are disabled, or the level at which ink supply to
t he head becones inpossible ultimtely.9Wth the structure that enbodies
the present 10 invention, the external energy supplied fromthe outside in
non-contact is converted into electric power to actuate the device to nake
it possible to hold the personal information recognized by the recognizing
portion. As aPeESQrm refer@ing 4p AEER PoMmaPRETIZhevtovifsiidn 67 wWedrica
connection with the device for the supply of electric power, and the device
that hol ds tkBapefabpaprennetniipphicad BE & resyed OfediB® Further, the
means for holdi.ng the recognized data as personal information may be

provi ded i nsi d8ePhéf¥HNgoALACEIBANEEAPEORFULSET BaviMEEnS tothddtfires difficul t
to obtain such personal information by the external _analysis, thus
enhanci ng t he2§8EGFRLY EFCBEFEXnﬁVStFﬁWOFﬁﬁtW@&Yq|?Q%ﬂﬁ%iQHﬁnrﬁﬁsonal

informatiLon can be 25 recognized in the three-di nensional npde to make the
restrictPon iﬁBU?ﬁdtBﬁoHeF%ElHFr85??5Hr8flP@ESﬁhE%%ufaéiuﬁyiqﬁ?w%%tion

smailer than the {1t ype np 108 SETLGOINCIALARSS LhAY JRY,Dp g5ed Tor
or the level at which ink supply to the head becomes
impossible ultimately.
With the structure that embodies the present
10 invention, the external energy supplied from the
outside in non-contact is converted into electiric power
to actuate the device to make it possible to hold the
personal information recognized by the recognizing
portion. As a result, there is 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



pur pose. Also, with such solid type sem conductor device provided for the
recordi ng head cartridge or such 5 cartridge is nounted on the recording
apparatus, it becones possible to provide function to provide function to
recogni ze personal information, and at the sane tine, keep the recognized
data with high security in the single B&8& -of recording head cartridge or
10 recordi ng apparatus. Also, in accordance with the security systemof the
present invention, it becomes inpossible to obtain the recogni zed code of a
regi stered personnel _.even b analgzing t he device only, because the

recogni zed daﬁﬁmESOB@uFH%rréﬁYéF%r BaperaBnhel UgGehéPFzEeB ¥ 2MRe owner of
recordi ng apparatus is encoded by use of the key code A which is a part of
the key code RUHBPFfied by the owner, and the data thus encoded cannot be
decoded but only by. the key code B which the renpaining part, of. the 20
af oresai d key codeglﬁﬂd gﬁEﬁ ﬁﬁfﬁ F3T290 Xaeaﬁamﬁ898d8§tofhggﬁﬁq%itype
sem conduct or devlﬁe o% reﬁgrding hﬁag aréridg% .éhglg t he %ey code B is
stored and hePHOViAERdEOFhE PetBrAF RY gpﬁ%? t GETCALSSS PF PREPencoded data
hol di ng portion_is.forned inside.th vice 25 utilizin he sqlid type
thereof, Sit batarestdk renapintin PRCERY ForopathaupbbagaraSamaiyze the data
as conpared WeEQméﬁcﬁoBQ%;Lg”tBh§£o{}‘?¥eb§%$8"t€8ﬂ 28 gblAke 101
substrate, hencé enhanci ng e security set up.
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 is 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



Next, the description will be made of energy generating nmeans which is
applicable to the aforesaid solid type sem conductor device. Fig. 49 is a
view 5 which illustrates the electric power generating principle of the
energy generating neans that is a constituent of the solid type

sem conductor device of the present invEhtion. In Fig. 49, adjacent to the
coil La of external 10 resonance circuit 1101, the conductive coil L of
oscillation circuit 1102 is placed, and when electric current la runs
through the coil La by way of the external resonance circuit 1101, the
magneti c fl uxSBbs§ragenebgfcqd BpreReididedhs seewridat sed, Whi ch penetrates
15 the coil L of oscillation circuit 1102. Here, the electric current lais
al | oned to change, Neké -n&§setpecripiion tHdtl pendtade & &% P | L changes
accordingly. Then, induction electrqnotive force Vis generated on the
coil L. As a PEREFELiPHeMESRS| WRECHN 1S poRltiopPde top the iafhsitited in
spherical silicqgn_as energy .generating nmeans, and if, far exanple, the
external res6f ﬁgeté’PFcﬁ%l ?B%uf:§°§r OENGES -outf'ditte %ohe I&ICEY such as
arranged _i n thﬁ.igk.jﬁt Eeg&rdi@% ap ar%tus SO _as to eq$ble t he conductive
coil L of osciPf&li dAtHSTERAMESi 18162 °6H TtiTe PSR €°8°F& Y8 De pl aced

adj acent to tr%(__eL cgi I eLafof %h%nr esonancer%i ri%ui tme%%osz Qut siide ol he devi ce,
it becones po?siBFep%o Sengpate EREY. IPFLT LG Mes pomer1ih§i can operate

the device byc%g%tituent 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, induction 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 Jjet 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



el ectronotive force fromthe outside by nmeans of magnetic induction. Al so,
the magnetic flux B that penetrates the coil 5 L of oscillation circuit
1102 of w nding nunber N which is incorporated in the spherical silicon as
energy generating neans can be expressed by the followwng fornula with the
proportional constant being given as -KlOBecause it is proportional to the
product of the 10 w ndi ng nunber Na of the coil La of external resonance
circuit 1101 and the electric current la: B=k * Na * la (1) The

el ectronotive force V generated in the coil L can be expressed as foll ows:
15 V = - N{ dB/@R§CE 1K \RQYRN afRRY <an \PReBRrEe) the)deyiee, P¥f thBe magnetic
flux Bis assuned to provide the perneability of coil magnetic core as pa,
and the 20 mRPFREFTEON T IR asoree Framphrg gutSidaNayara2rs Pfaz + z2) 3/ 2}
(3) where the z is the distance between the coil of external resonance

circuit and tPRERDFIC R EEODS jncorporated in the spherical silicon. Now,

the nmutual inductance of the fornu|a jgzg: M can be exgrgsseghas foll ows: -
103 - M = {pN pal aﬁlﬂ’r?B thgy magnetic f£lux B that penetrates e coil

5 L 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 * Na * Ia (1)
The electromotive force V generated in the coil L
can be expressed as follows:

15 \Y -N{dB/dt}

~-kNaN{dIa/dt}

-M{dIa/dt} (2)
Here, if the magnetic flux B is assumed to provide the

permeability of coil magnetic core as pa, and the

20 magnetic filed as H:
B = paH(z)
= {paNalara?/2 (ra®’ + z?)3%?} (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:



= {ppara2NaNS/ 2po (ra 2 + z2)3"2} (4) where the go is the perneability of
vacuum Then, the inpedance of the transm ssion circuit 5 which is
incorporated in the spherical silicon: Z can be expressed as follows: Z (w)
=R+ j {ww - (2/cC} (5 And the inpedance of external resonance circuit:
Za can be expressed as follows: 10 Za-(WP3=-Ra + jwLa - {w2M/ Z((O} (6)
where the j represents magnetization. Then, the inpedance when this
external resonance circuit is caused to resonate (current value: la at the
maxi mum) : Zo can be expressed as_follows: 15 Zo (coo) = Ra + jLawo -
(wo2M2/ R) (7) Then, th% phbe¥/Bafay ¢BthidSresonance circuit: 4i can be
expressed as follows: tand W02 /Ig)}/Rzgm And t he resonant

frequency of external resﬁngﬁéélfgyé%ﬁ;r%ﬁﬁt:rqo*cgm be obt ai ned (& fol | ows:
fo =1/2n(LC)112 (9) Fromthe relations described ahove, when the
i npedance of osci | Y2¢T9OntREr BRI %SIE%E %F@ﬁaﬁéalgf*{c8 pEPEEEEin the
spherical silicon is caused to 25 chan g | 1 ow ng phe.%han esu%f i nk status
inink tank, the #q?% uehd§ b‘f‘p‘ég?gf:ﬁag rIéESngﬁgg &t-PeEaPt f%ﬁf ¢hanges
accordingl . Bem 006080088’ B $hE' UBnariBd: 3RRGALANZ RGANP It ude
be expressed as follows:
Z () =R + j {oL - (1/wC)} (5)
And the impedance of external resonance circuit:
Za can be expressed as follows:
10 Za (w) = Ra + joLa - {w™M?/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 Zo (wo) = Ra + jLawo - (wo?M?’/R) (7)
Then, the phase delay of this resonance circuit: ¢
can be expressed as follows:
tan¢ = {jLawo - (wo’M2/R)}/R (8)
And the resonant frequency of external resonance
20 circuit: fo can be obtained as follows:
fo = 1/2n(LC)'/? (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



t he i npedance 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_ #}Vﬁ the output (inpedance) of
oscillating circuit 1102 incorporated’i e spherical silicon is caused to
10 change in accordance with the environnental changes that surround it.
Therefore, with the detection of this frequency dependability, it becones

possibi e to, dghEEket DR BRESERGS; PLaBDIRACEHAN philtcOh e i DIGS. 15

Consequent |y, 050| Ion Circul |ncorpor I'n the

can be used n0£h8n£¥péaaﬁesr9¥ o8EOHANT R0 BRANS.Sf QA5 Atigig el ectric

power, but also, as a part nmeans etecting t anges of ink

status inside gfhgchapk. tﬁQs'\?Waséhélﬁfé%h%'aQ” atal a9 iR Q:foﬁ%rf?t hod

for nanufacturlng the solid type sem conductor device™ of this exanple.

Figs. 50A to 59&aeﬁaﬂgg\§so%aﬁia réinhhiﬁhe%e RG &4 aMP @ DicHd i detdyed for
manuf acturing the solid type sem conductor device of the present 25

i nventiong Eachhefzfyhe processing steps is represented by the section that
runs through the center of the spherical silicon. Here, also, the

exenplified nethod rofOdxafmplaBnuiant the chaddel LFatredsthapherical silicon
> 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 surround it. Therefore, with the detection of
this frequency dependability, it becomes possible to
detect the presence or absence of ink or ink
remainders.

15 Consequently, 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



produced so that the gravity thereof conmes to the lower part of the center
thereof, and the upper part inside the spherical body is nmade hol |l ow, and
further, the 5 hollow portion is kept airtightly. Now, for the spherical
silicon shown in Fig. 50A, the thernallyygxidized S102 film 1202 is forned
on the entire surface thereof as shown in Fig. 50B. After that, as shown
in Fig. 50C, the S 02 filmis patterned 10 by use of photolithographic
process in order to form opening 1203 on a part thereof. Then, as shown in

Fig. SOD, onl %t hgapReditdtd | LPN5ufPMEHDN 4K rfmved-4 hr oiphedhei openi ng
1203 by nmeans of isotropic etching using KOH solvent, thus formng the 15

hol | ow porti orpdgfidced\fd@rtidat thetsg SheMy | thdrtdof SEmes St £hé M de@p i s
formed on the inner and outer surface of the solid type device using LPCVD

met hod. Furthefar@iSoshed dentfd . tidieofisi ¥l M &l hpge S NVbarfrethodaé&u film
1206 is forned on the entire surface of 2Q solid type device. Then, as

shown in Fig. 806 spiheriazaliboadl206 mesdpaidErsed dyd uSerthieknothe
photol i t hographic process to formthe conductor coil L of w nging nunber
N, whi ch %ecoresl ropapdrioforosis |kexpt omixctighutty. After that, the solid type
devi ce having the conductor coil L 25 fornmed therefor is wthdrawn from a
vacuum appar at us t dNow hef@r rtlutsphikerice k| ofliden adloowsain Epger 50peni ng
1203 with a sealing nenber 1207, such as resin or plug, - 106 to keep the
hol | ow porti ortHeOzh¢rma by tdreidpied i ©HP, £ilm 1202 is formed on the

entire surface thereof as shown in Fig. 50B. After

that, as shown in Fig. 50C, the SiO, 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. Then, as shewn 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,



type device in airtight condition. Being manufactured in this manner, the
solid type sem conductor device itself formed by silicon can be provided

wi th buoyance 5 without any provision of nmeans for generating buoyance by
the application of electric power. Also, ?e_driving circuit el enment other
than the coil L which is fornmed on the spherical silicon, before the solid
type floating sem conductor device is 10 nmanufactured, uses NNMJOS circuit
elenent. Fig. 51 is a vertically sectional view which schematically shows

the N-NOS ci filiyl 6l GRN Yo ARSI ddh Fitha Sths Fid Wi MR J4B0a1 s for imed
for Ntype we Ik%g i on 1402 on the S substrate 1401 of B. 15 conductor by

means of i npurdgy igaRliRRt atd o AR i Qg G T usd oy had dRd@pbakion or
the like usingyg%heraﬁ MOS process, and N MOS 1451:§ggf5}ned on P-type well

region 1403. The tRiMORatRE: anthdV IS dl 4R arsensidntici e dwibe

polysilicon gate wiring 1415, and the 20 source region 1405, drain region

1406 and ot herig gshifClForiiiee Yyndicekdi tade v grdvwiied WRWH thesy aRde
deposited by CVD nethod in a thickness of 4000 angstromor nore and 5000

angstromsor | essHdutougly gt idist alf aredrid Mod 4 ity ivueyahiekness of
several hundreds of 25 angstrom Then, the CGMOS logic is fornmed by the
P-MOS 1450 angy NnOGpiASkathile NS datanist ffawerd.301 for use of driving -
107 elenment is also structured in the processes of inpurity
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-tyée MOS 1450 is formed for
N-type well region 1402 on the Si substrate 1401 of P-
15 conductor by means of impurity implantation inducticn
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



i npl antation, diffusion, and the like wth 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 . formone transistor becones
approximately 10 pm at the m ni mum val 487 One of the breakdown items of the
10 gm is the wdth of contact 1417 between the source and 10 drain, and the
width portionis 2 x 2 pm Actually, however, it is 1/2 thereof: 2 pm

because a halliLfeqdl 20 Used DY !gﬁuegaaﬁmhy BHSLSLOLSShEVLhARequy) y.  The

ot her br eakdown | ens are ance portion etween the contact 1417 and

the gate 1413; 51én9gtr]gon2 dPefugiof) aﬂpdtﬁeemetaleﬁrEh@ndgfalhhf gate

1413 which 1is erefore, fie fotal I's 10 pm Between each

el ements, thergéwlﬁti@mf'éahréepeéeibﬁnlaegl 05al453ikenkongea byfd el d
OX|dat|on in a thickness of 5000 angstrom or nore and 10000 angstrom 20 or

| ess, thus seggﬁgfgngnthgeebeg§?éswejhl§ugg§£gteogudgt|on filmfunctions as
the first | ayer of heat accunulation |ayer 1414. After each of the el enents

is formeg, PSG BRRxefiif Shethembskerhfisdeposi 1801byYsQibefrhRodnas 25
interlayer insulation film 1416 in a thickness of approximtely 7000

angstrom andaevpeé hangver OCers Qistafeel LkBetwephefiohRdghyegeanatof heat
treatment. - 108 Then, through the contact hole, wiring is made by the

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 pnm, 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 pm (= 2

15 x 2 pm), and the width portion of the gate 1413 which
is 4 pm. Therefore, the total is 10 pum.

Between each of elements, the oxidation f£ilm

separation region 1453 is formed by field oxidation in
a thickness of 5000 angstrom or more and 10000 angstrom

20 or less, thus separating the elements. This field
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.



Al el ectrode 1417 which becones a first wiring layer. After that, the
interlayer insulation film1418 of S 02 filmor the like is deposited by
plasma CVD nethod in a 5 thickness of 10000 angstrom or nore and 15000
angstrom or less, and further, through e.is formed. This NNMOS circuit
is formed before the solid type floating sem conductor device is forned as
in Figs. 50A to 50G Then, the FeRAM which is preferably used as 10

i nformation accunul ating neans for the solid type sem conductor of the

present invenifnh, e RH Idhal i tadt HYile SOV i aSs SEIDYoFORYErting
means, the sensor portion serving as information input nmeans, and the |Iike

are connect ed Ay Ry t@lodeh 1af70k@Saind delioaiédh al Fihade. wikiy Fgsr. 52A to

52C are views which | [ 1 ustrate the cell structure of FeRAM which is
preferably usedtas thaftor Fild amteGQWdratinig IEans ikt 1618 tde S£b)

structure of ferroelectric menory. In Figs. 52A to 52C 20 a reference mark C
desi gnat es a franmoeiredhd Q ikea[AACidePos iAed gmpliasntd gCVD e thbd hin Sa
sectional view of structure, the plate Iine (lower el ectrode) 1352,
ferroel ec ri cxhlidkhe san fuURPE0 O0elaggisttaden b35S ncaree addani S edngsthat or der
to formthe ferroelectric 25 capacitor on a sem conductor substrate together
with bit |inerl3=3$sanandorfohrdthes ,13F4ough ind eofid hiermed! structure, it
beconmes possible to formthe cell of 1T1C - 109 type as shown Fig. 52B, and
cell of 2T2C type &hishdwmMOS 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 of 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 1T1C



in Fig. 52C. Also, irrespective of the nodes of ink tank for which the
solid type sem conductor device is arranged, 5 it is necessary for the
magnetic flux (magnetic field) to act stably between the oscillation
circuit incorporated in the spherical sijjgon by the aforesaid method of
manuf acture, and the external resonance <circuit 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 may be vibrated due to external

vibration songtijes Igswar 2Yhtyseb, ﬁﬁh' deb¥Pe£f Ladld NG prend £ adidiieh or

devi ce shoul d established”so as to keep the stable condition thereof 15
in liquid evenqj migucha case. As shown in Fig. 53A and Fig. 53B, when the
ball sem conductor device 1210 of this exanple is allowed to float in

liquid, it is neceagapy, i§§e§ awRilB BEgthadfodelso o¥atinkf tdre #&k ations
that (1) buoyance F = weight 20 and (2) the line of action of buoyance and

that of weighhichi Reet B3l idURFpEhEBHEBohAGCESR Bevalcegriavidnrdagedl e i N
agreenent in order to keep the device in balanced condition. In Fig. 53A

and Fi g. 553B, ia ikehereBsarfurkrl tdesinggakesci R uk quadnsvifaceie Dd) 25
liquid surface; G the center of gravity; C, buoyance; and M netacenter.
Then, as showtol acki gtab3B, behesehi ghedossitaasedn clit@uilty external force
to vibrate, and the solid type
incorporated in the spherical silicon by the aforesaid
method of manufacture, 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 liquid 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 ligquid, 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
balanced condition. In Fig. 53A and Fig. 53B, a
reference mark L designates ink liquid surface; O,
25 liquid surface; G, the center of gravity; C, buoyance;

and M, metacenter.

Then, as shown in Fig. 53B, when liguid is caused



sem conductor device 1210 is slightly inclined fromthe balanced cond
to nove the center of buoyance, the couple of forces is fornmed by the
buoyance and weight. 5 Here, the intersection point of the Iine of act
of weight (indicated by one-dot chain Linegin Fig. 53B) in the bal anc
condition and that of buoyance (indicated by solid line in Fig. 53B)

inclined condition is called "netacenter",

the netacenter and the center of gravity is called "height". As shown
this exanpl e, bheexetacehtsroé tol vibriype sedi tlhadsclHd depece 1210 is

positioned higher than the center of gravity. Therefore, the couple of 15
forces (restorseagitondegtactdeviicé he2tld rectsighbhlwhiohlihbhd driogi rale
position of balanced condition is regained. This restoring force: T ¢

expressed as

balanesd COnditidhstoadmové&hsheaecentey\Vbii heoyafewhdhe t

is the volume of liquid displaced by the solid type sem conductor dev
1210, and the pgupietbe foneestisffepeedfby Yhavbugyehceohind wepght.

sen conduct or

25 device 1210. Now, therefore, to nmake h>0 is essenti a

ition
i on
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and the distance h 10 between
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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
between the metacenter and the center of gravity is
called "height™.

As shown in this example, the metacenter of solid
type semiconductor device 1210 is positioned higher
than the center of gravity. Therefore, the couple of
forces (restoring force) acts in the direction in which
the original position of balanced condition is
regained.

This restoring force: T can be expressed as
follows:

T = Whsin® = Fhsin®O
= 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
device 1210.
Now, therefore, to make h>0 is essentially

sufficient condition in order to make the restoring



Then, fromthe representation of Fig. 53B, h becones as given below. h =
(I/V) - CG5 where the | is inertia nmonmentumaround the 0 axis. Therefore,
the relations of; (1/V) > CG becone the prerequisite of the bal

sem conductor device 1210 to float stabyy;in ink, and performthe 10

i nduction of electronotive force fromthe external resonance circuit, as
well as to nmake the bidirectional comrunications wth conmunicating neans
outside the device. Fig. 54A and Fig. 54B are views which illustrate 15
schemati cal | y fdieestgdeatiirg of ink tank that uses the solid type

sem conductor device. The ink tank 541 shown in Fig. 54A and Fig. 54B

conprises a first mHwnbaroMitte irpragdiial YorclsBatians@Ntri ns ink 547,
a second chanber which is the negative pressure 20 chanber contai ni ng
negative presddm@genaraAtdingembdleiw. 546 in a state of being conmmuni cat ed
with the air outside; and a conmunicative passage 548 that conmunicates
with the first and second ch@wers atGthe | owest part of the tank. Ink in
t he second chanber is 25 consuned through the ink supply port 549 formed on
the port3don othdree Shadd dppdsidre it Mdwe rcommar@atd viche passage. 548 si de on
the wall portion that fornms the - 112 second chanber. For this ink tank
541, a first dStilemkfore, the relations of:
(I/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 communicafing 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
communicates with the first and second chambers at the lowest
part of the tank. 1Ink 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



type sem conductor device 1301 and a second solid type sem conductor 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 chanbprl14¥i shown in Fig. 54A, the second
solid type seniconductor device 1302 floats near the liquid surface of ink
547 in the first chanber of ink tank 10 541, and el ectronotive force is

i nduced by nmeans of magnetic induction fromthe external resonance circuit

out si de the iggcgaakcﬁéﬂx]o?gﬂ.tsoFosse%ﬁ@_gn&n&r gAMENEH 1030 g gengyated. On the

ot her hand, t Irst so ype sem conductor vice 1301 fixed to the

upper wal | of t}?ei BKmiaBKandloirNdUGesehapl QmRl iV & /nee dv iMBangLd C
i nduction fromthe external resonance circuit outside the ink tank 541.

Al'so, it recek¥fscbRubesenaBl ickr eggeneay-eshiranggeneyr aned diydthe second
solid type sem conductor device 1302, and the sane tine, 20 accunul ate them

on informatioghagedful ahiing WRARE. sofdt Rgbe isergRprdie® eanaty frequency
to communicate the ink information inside the ink tank 541 to the outside.

In this ease, 18be hAhask selirdht ypeidsefpeoreudiconddritiose dbIearn3 dhe second
solid type 25 sem conductor device 1302 are provided with different
functions, andrthartangedons ahet Begendecheaberay be inverted or may be
made the sane. - 113 Next, the description will be made of the nethod
As shown in Fig. 54A, the second solid type
semiconductor device 1302 floats near the liquid
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, 1t receives the resonant
frequency signals generated by the second solid type
semiconductor device 1302, and the same time,

20 accumulate them on information accumulating means.
Further, it generates resonant frequency 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.



for detecting the amount of ink in ink tank 541. Wth the operation of the
first solid type sem conductor device 1301 and the second solid type

sem conductor 5 device 1302, the ink condition is set at the initial state
as represented in Fig. 54A. Fromthis ¢ jtion, the first solid type

sem conductor device 1301 and the second solid type sem conductor device
1302 are |ikewi se operated in the condition where the amount of 10 ink is
reduced as shown in Fig. 54B. In this way, the anmount of ink can be

detected. Here, thgedescihitiq@lcridtiRaetifhdeOhnddie JMaHOintthdd Fig. 54A
and Fig. 54B, but wth the periodical operation of the first and second

solid type sem,¢copd¥eteinde¥heeambdnt a%d ih304n 45K heuramymt, ofwi ik can be
detected one after another. Fig. 55 shows the changes of ink anpbunts and

the status ofnaUbpHtatignabg ahet Bttt BRI iNOWyddh e dedididtyr Wi I | be
made of the detection of ink anmount in the second chanber (negative

pressure 20 gedekat ing1chaabeny, siekond ebitilde tye@atdant qUmREfddr gener ati ng
menber 546 is contained, after ink 547 in the first chanber is no |onger

avai | abl & Asashqwe 180Bi,gth84Ankt kendhitidnsalsi Getty per t3smiianidiel or devi ce
1303 and the fourth solid type 25 sem conductor device 1304 are fixed in
advance to desitgmnat ed mpepresentied tine FigcondAcharfyem thiespeotdielon, For
exanple, the third solid type - 114 sem conductor device 1303 is fixed to
t he upper wal lthef 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 shown 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



the second chanber, while the fourth solid type sem conductor device 1304
is fixed to the bottomface of 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 _ug%éi;ed, which is detected by the
third solid type sem conductor device 1 and the fourth solid type

sem conduct or device 1304 by use of the anmpbunt of ink 10 inside the negative
generating nmenber 546. If the signal output is set in advance so that the

initial statgdm dRARRINGLNVDE 3P i ARKEEN e tdpgdie wd ef dpati ng
point in the first chanber, it beconmes possible to obtai'n the signal output

curve shown i Rnkd shicbndhallBésy, WE 1RMWHE Qudtik ddSidecdie 1 nk tank 541

can be detected all the tinme. In Fig. 55, the area A corresponds to the

negative pressém coRiction@ewitrmeros and dihe e the ydeshongscd o the ink
chanmber. As described above, with a plurality of solid type 20

sem conduct or ofetheeselkeind] distthert Mg aBBbHddcd RKitH NSidletdigpiaik tank 541
can be detected. Here, it is particularly possible to detect the anount of

ink in tshe fish®tnchHanirarg.asla hadationd sdmnbern itdivisheddy. Al so, using
a plurality of solid type sem conductor 25 devices the initial condition in
t he second chahambesgn thize dicAf dverps tirc Weonaliterixfafesnoded eist ori ng the
full-tank condition of ink inside the ink tank 541 on a - 115 nenory,
conpari son w tuitifliatedcomdhitahoni § dieftfeartest it 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 member 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 all the time. 1In 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



detection) is being perfornmed to nake it possible to detect the anount of
ink nore accurately. As described above, it is required for the solid 5
type sem conductor device of the present invention to operate using energy
fromthe outside and discrimnate the__alt nt of ink or the like inside the
ink tank, and then, to comunicate exact information to the outside at
hi gh speed. However, in order to provide the 10 recordi ng head (ink tank)
which is in operation with energy fromthe outside stably, high-level art

|'s needed, al?.gm%gd cbfiBafikbic, 12 RAL LYRAIMIER (B ercauanly ppssI bl e

el ectric power ati menory 1S needed 'so that ormation can
be kept 15 w he%t:t%ﬁ\f' tsnseﬁﬂsr g)ér%r%h ttb”ﬁn%kewﬂltl BoddififAdTe4 on can be

rewitten as requi red. Furt I'S necessary to formthese neans inside

the solid typaetéeﬂlQHEdHﬁbghtdéf'Q%k waireh abedwak@gyi ni at uri zation
thereof. In this respect, however, the usual 20 senlconductor process used

for the other devi deeger@BedaaBbkr@d Witt B saRegdy@Blhiaged RHOHy 8. Wth
these aspects in view, it has been found that the FeRAM for med by

ferroelestricsybs ephiidBhbyctsabbevias bif @hebpiresenatCumiledt figh MB&NS
provided for the 25 solid type sem conductor device of the present

i nvention. Thepekatacuehingt eaeral fFeomoehecbuiteidenbad dlistrcihimitd he FeRAM
are the nenory function - 116 wth respect to the electric field, and using
this as 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. 1In 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



dielectrics for the nmenory capacitor in the conventional DRAMit becones
possiblé to provide DRAM wi th non-vol atility while maintaining the high
speed 5 thereof. Wth the high speed access being possible, and no data
being elimnated by non-volatility even iy, the power-supply source is
unstable, the solid type sem conductor device can be used for an ink tank
effectively. Wth the accunulation of information on 10 such FeRAM it
beconmes possible to process information exactly, and perform signal

communi cation ytR EQ@pe@HtﬁdehQ'Qhé@%kh@”éhé!d agn¥elkiag &@idriage this
device at low voltage. At the same time, the ferroelectric material has 15

hi gher dielectgigleepsiadt £bf GRBCmAMoLY BBKBcitorPeaSkhke to forma
capaci tor of large capacitance. As a result, the wireless comunication

whi ch does not cHffen@MPnWil DRAM $tPBESLRLE begw@amet he prlovidek pra
recording apparatus, and at the same time, the freedom 20 of communication

i s enhanced fowithAensAlwd1hypeitgewheoadnatatadfyhgethEeh@ghgispeed he
i nductance of coil forned for the solid type sem conductor device as L,

and the capaci thaceoff cWpani the hoghedpked hbBeessobednyypessdamleqgnduct or
device as C, the comrunication 25 frequency f of the solid type
sem conduct or dsdi ne daha beinht elnaednbyetihbyf abhewongtidinyl @&ven H¥7 - f= 1
anm-Le 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 possible 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 of 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
L, 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:



Therefore, when the ferroelectric material of FeRAM serving as information
accunmul ating neans is filned, it is possible to nmake the capacitance C
greater for the solid type sem conductor device by utilizing 5 the
ferroelectrics as capacitor. Thus, the _sqgljid t1ype sem conductor device can
communi cate at | ow frequency. The freedom of comruni cati on becones nore
accordingly. Now, the description will be made of the nmethod for
manuf acturing the ferroelectrics used for the FERAM 10 serving information
accurul ating information of the present invention. Fig. 56 is a view which
schematical |y shows the ECR plasma CVR-apphratus used for this method of
manuf acture. 15 The net hod of manufacturemgsCri bed in conjunction wth
Fig. 56 is to formthe ferroelectrics using ECR plasna CVD net hod and
(Ba-Sr) Ti03 (BST: hraeiretffviriet, avbea ther akiros)leas rilc oeiterdla lmatfer i al  of
thin ferroelectric filmof FeRAM serving as information accunul ating neans
20 of solid typerddmiseandngt as defbematAsnt hecunmdaitdngomelasrsr ded ectri c
material formed by the ECR plasma CVD, Ba (DPM 2[ bi s-di pi val oyl - net hanat e
barium, Sr (DEMLBedli (® isCPHspdbdrdtO2make theedaphivd tBaCePN) Jramadter
Sr(DPM 2 are supplied at high 25 tenperature each al nost close to the fusion
point into - 1f8r tthe shaaldetyp8c3enficohdugppar dieydom by Atiddsiagy carrier
shown in Fig. 56. Also, the Ti(Oi-C3H7)4 is
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 will be made of the method
for manufacturing the ferroelectrics used for 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
film 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(0O-i-C;H,), and O, are
used. The Ba(DPM), and Sr(DPM), are supplied at high

25 temperature each almost close to the fusion point into



hubbl ed by carrier Ar gas to be supplied into the chanber 1362. Meanwhil e,
the 02 gas is also supplied 5 into the chanber 1362. In the chanber 1362,
spherical silicon is held on the sanpling stand 1363. Then, m crowave of
2.54 GHz is induced into the chanber 136f t hrough magnetic coil 1361 to
make the aforesaid material arranged intthe chanber 1362 to be 10 pl asm c.
Thus, the materials reach the surface of sanpling stand 1363 where the
spherical silicon is held in the chanber 1362, and on the surface of

spheri cal S|I|con an.t he | n f ectric film
fgr med by fer roeﬁ ecr{ r |ber ]’[s‘%?lpa gngc %Pg) ucegj Ael[ yé)%'e E;?)%sm ble to
enabl e the sa 1 . rot at t rdear t ormthe
thin ferroel e Ilrx'fl% flslq{rzrﬁ?nﬁ?l %{/ os%tthgl%lr?rfgcg{eg)\g{qd& eérjlﬁ at OJ'sgll icon. In
this respect, d 4 d method b

p l%{?%%ﬁ}é%le@%r_b RA§ 0 suga%ﬁlehf" ﬁ{'&f eSad y

use of ECR plasna but nethod I ot necessarily limted

thereto. Besiggsdy 58 ho‘ihedntwr{@é bech‘éo%ﬁ' %%% 5Q adept sﬁ'p?ﬁfi%d CvD
met hod, thermal CVD method, MOCVD (Mbl’ecul ar gani ¢ CVD)

sputtering metihnd t¥e tdManideke 1f3¥2. 25 Red YR 13es e@phﬂ"ﬁc@alas t he

materials of thin ferroelectric film it may be possible to use, besides
those describef richhd i ARM L kHeZ Idaa@nalgy tytlaitatiesed sol id sol ution of

PbZr @3 and PbTi 03]): Pb-Zrx-Til-x03, SBT (bisnuth
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



strontiumtantal ate): Sr-Bi z- Ta2®, SrTiB (STO strontium titanate), BaTi O3
(BTO bariumtitanate), or PLZT (PZT, 5 that is, netallic oxide forned by
adding La to the solid solution of PbZrG3 and PbTi @3): (Pb, La) - (Zr,
Ti)O3 or the Iike. As the bidirectional gﬁgyunication met hod adopted for

to

the systens using the solid type sem con or 10 device, it is possible to

use the wireless LAN system that uses frequencies of m crowave band or the
wirel ess access systemthat utilizes frequencies of quasi- mllinmeter wave

tom I limeter ugyg bapdh |p;LhL3Lespeelyathe §esqiipLianoid] fe made of

. e
15 the outline récepti on—an ansm ssron € wreless LAN system

Now, hereundeerEps gﬂﬂgIghﬁﬁgjghéghgﬁft&qu&%e,sggg?(%%gﬁﬁggniconductor

device to the recotdi ng appa be descfi contrary, when

data i e ansnLLLH: LA LReal £00] 960020 ARRA! Ayl Uit (ber SRkl Ve

semi conduct or device, discrimnation i5”al<so’ possiblé the data I D which

has been distributgedtlp, tRerisaNTRSSI YA ¢ LEERALON, S§tdBEzTr ¢8RGCti vely.

For the solid type sem conductor device on the 25 transm ssion side, each

portion of thethhpeigonhtea11idabRifandbinga Bgkaawiaduenenl amk checking,
and error processing is arranged, and for the recording apparatus - 120 on

the reception shdea eathtpentbenpehirdharddtmTiond! (imyg, Roknow edgenent,
error processing, and
Ti)O, or the like.
As the bidirectional communication method adopted
for the systems using the solid type semiconductor
10 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
15 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
20 apparatus side to the solid type semiconductor 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
25 transmission side, each portion of the line monitor,

data handling, acknowledgement and checking, and error

processing is arranged, and for the recording apparatus



di splay is arranged, anong sone others. Fig. 57 is a flowhart which shows
the procedures 5 for the solid type sem conductor device on the

transm ssion side. Wien data is transmtted, the initial setting is nmade in
accordance with the prearranged conmuni ?gipn protocol, and then, the
address on the reception side is set for transmtting 10 data. If any signal
col lision occurs during comrunication or no acknow edgenent is returned
from the device on the reception side, data is again transmtted. During

operation, the line %Ie%tegﬁc’io%n%i(itehe e%%erb%%tqqurproq_se&p@ $fr facknow edgenent

are 15 indicated on the display screen or ‘the like provided for the
recor di ng appaAlais nn ta@nro%ﬁ%%e%rﬁ,d%rﬂwfpm%&@ﬂ , tdigg user to
y

respond and take action exact on the respective operations. Fig. 58 is a

flowchart whi G s$1QME itsh@ iHRERMI &fond doffe tdtdracor di ng apparatus on the
reception side. the reception side, the line nonitoring is always on,

and when the avail giid.i tsyy gfs a0 R\EHRICrtONHIRM sHER 1O droasheréal ned,
data are fetched fromthe line and accunul ated on the buffer of the nmin

menory. Buri ngo2b thecepllieh tyipe ReaGkcoi@ue toanmivilke anknad edged per 16
bytes or the checked suns are not identical due to erroneous detection
process after tidadsodsplien eidef. - whedh d=geedls dmardnd tcigd enghe eception i s
suspended. Then, |Iline is nonitored again, waiting for the arrival of
initial setting is made in accordance with the
prearranged communication protocol, and then, the
address on the reception side is set for transmitting
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 ascertained, 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



header. If reception is conpleted without any errors, the contents of
reception are indicated on the display 5 screen. For the solid type

sem conduct or device of the enbodinments described above, the magnetic

i nduction generated by nmeans of coil is ed as external energy for
supplying electric power to actuate the device, but 10 it nmay be possible to
use light. Then, in order to convert the brightness and darkness of I|ight
into electric signals, the material that changes the resistive values by

the irradiati ope@Eptight thRhehpsanducte i ijRSt LS US generate
15 electric pomgg thﬁ phgtocg%ductivg e%ng?htﬁgs ag?%ﬁ%%%d. 2§u%ﬁé

phOtOCOPdUCteriﬁgsis|ﬂgﬁigbrehggigﬂﬁgTﬁaQ%iﬁ%”?oQtQﬁ% EWe-i 1 of
t hree-di nensional alloys, GaAs, Si, Va-Si, orf the like is usable. Further,

when heat is ugggdaas.el eet +eaBHLYEnf DECBomble2@d HiRBS%ILla@ @481y at e
el ectric power by nmeans of quantum effect of radiation energy from

substance. Al gpe tbgtefksdotypecephieanduct ahddewited ombathy R dgiapr esent
invention is preferably applicable to the ink jet printer which makes it 25
possi bl e 5o detegtehbhe information of ink and tank as well related to the
ink jet recording printer that prints on a recording sheet by ink droplets
di scharged - 122 fFrom the setaddipgeheaditondhictiori devdent aifmarthd n t he
detachably nmounted ink tank is supplied to the ink jet
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 order to
convert the brightness and darkness of light into
electric signals, the material that changes the
resistive wvalues 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, 3Cd, ,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 pussible 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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um nated conventionally,

but

or the dser to notice the contents of Information carried by

the way of |ighi BeitNgelblThEALed ok oTNG oS Qlrich:t YR SAHANdyct or devi ce of
I nventi on conpri ses neans f or convertlng ext er nal ener gy,

_ means which operate by the energy nade usable by this energy
converting nmeges; pisekirmtpated tieansondi taoMPansidid e ibd3 tddK ofsmati on

and accunulated information for discrimnation; and
aEiufagat ifgopeanally.

In this respect, although the outer appearance of
the ink jet recording apparatus is not shown fdr the
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
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
illuminated conventionally, but such illuminations may
indicate several functions dually to make it difficult
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
enerqgy; means for obtaining external environmental
information and information accumulating means which
operate by the energy made usable by this energy

converting means; discriminated means for comparing the



for communicating the information thus obtained to be displayed or
comuni cated to the outside. Then, with 5 information accunul ati ng neans

it becones possible
i nformation that
surrounds it, while utilizing the sphérﬂ@&l'configuration fully. Further,
comuni cating 10 neans is arranged to receive signals fromthe outside, and
obtain information in accordance with the signals thus received. Then, when

that uses the FERAM which is formed by ferroelectrics,
for the device to efficiently obtain the_environnental

the result of conmparison _@gtme n, such infgrnati nggg acc

t 8GETRET A thtt
h ived,.th d inf - LS ; i
honsvol ati | o rtrarSamli Elon L MARLL POrma®s B LERREN: LIS

i nformation i st iR LR YD %% b S A

non-vol atil e nenory or e rics, hence

et ornal apparatie BERTEaTs BRI HREE-REERIA TR0 b er

Further, WD 406 1d4dd SR QMO LEELRELECEAL CollRL 2L

capacitor, it pOSSi e the capacitance

o

AEHhEt T

Rahal

pOSS

chCROM AS

sol i

type

mat i on
ichis
le to

Eggguggcggions wth

ow vol tage.

sem condugt or fexd G, { AEPeLc S I3 1 A fene S8 BRa0f uERETVRALCAERRR freedom is
enhanced when the 25 solid type sem conductor device communi cates with the

outside. A so,yMMdR Bs PkFReEd Ly Of e BPbé HebYPECSEMi €0BHEEIEE podddbidevi ces
arranged in an ink tank, it becones possible to comunicate in real

such infornmatigdr ofhd Nkevice to efficiently obtain the environmental

information 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

time

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



contained in the ink tank, pressure inside the tank, and the like to the
outside, such as an ink jet 5 recording apparatus. For exanple, in order to
stabilize ink jet discharges by controlling the degree of negative pressure
inside the tank that changes from tine %z time along with the ink
consunption, it is required to provide e capability to operate at high 10
speed with | ow power dissipation, as well as the optinmal size of the device
owing to the restriction inposed upon the availability of space. Wth these

aspects in vi %yyg St €, @g&ggu% &gy i pf epmat i on
on the FeRAM whi clh I s or n?%dg %{rﬁer ro:ci%lct Tics t% neet ﬁ% r%qgl (reerrent S.
Further, it ig Pl tind Nk CAERGhat b SXtLhRal energy
which is needed to drlve the o) |d type sem conductor device. Therefore,

there is no negf tdifled NG RSO £k erﬁf&/smpiasﬁ@&raeefeanﬁct uating 20
the device inside the ink tank or for the provision of the energy supply

wiring to be copnedLd iMd td he daMiSRIe | HifcHBKS NG | inpOgst bl e to use the
device in the location where it is difficult to set up any direct wring

wi th the put sixe ol dplappedathes . Wt tdieag BCl ric Peaer +6 used as energy
to actuate the device, the conduction coil of an oscillation circuit is

formed to be wuyyllarunthk et didrhatgesy wurdacereollsndi thé y@egree
sem conductor device as external energy converting neans. In this way, by
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 witﬁ 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 coil of an

oscillation circuit is formed to be wound around the



means of magnetic induction, electric power is generated in the conduction
coil between the external 5 resonance circuit and the oscillating circuit,
thus nmaking it possible to supply electric power to the device in
non-contact. In this case, since the coil,ts wound on the outer surface of
device, the intensity of inductance of cOi 10 changes dependi ng on the ink
remai nders inside the ink tank, ink density, pH of ink, for exanple.
Therefore, the oscillating circuit changes the oscillating frequency in

accordance wi tdy tdie changes of s4tha tPHUCLARLEnTCEDESa¥RY cel hsdl SO
beconmes possible to 15 detect the ink Temainders inside the ink tank or the

l'ike based upQiyddnatpdateryfhengesroingsrédhali Nen £REQURAGY- pFhen, the
solid type sem conductor device is provided with a hollow portion in order

to float in 20 ddfBlidk Ri¢hétid NEn@adBidh Me1dberLenpsiepnfigravity of
device is fornmed to be set at the position |lower than the center of device.

For exanple, t{¥i&fofed everhéfcohd@ct e6RrebNy beereandthakek@sknanunt ed on
the ink jet recording apparatus operate serially to cause ink 25 inside the

ink tank g0 swysomandel cdoveuiangndi ghé escilletingt Berdevtcethheats stably
inink inside the ink tank, while detecting the information of ink,
pressure - 12Gnakixsg det thess ikl ¢ abk, sapply heleéckeici pogepdtpr ehksi on.
Moreover, it is made possible to hold the coil of
device in non-contact.
In this case, since the coil is wound on the outer
surface of device, the intensity of inductance of coil
10 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
15 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
20 liquid, and at the same time, the center of grawvity 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
25 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



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 conmunication to be made stably
all the tinme. - 127 - WHAT IS CLAIMED I S: é A security systemof a
recordi ng apparatus having a recording ﬁg d cartridge detachably nounted
thereon, wherein said recording head cartridge conprises a recogni zed data
hol di ng portion for holding as recogni zed data the personal i nformation

recogni zed by %ﬁ?f&@'%ﬁ@glﬂggﬁéﬁ%[fQﬁdr€§Qgﬂ % inP &88“@ LRGLHat i on; a

key code A holding portion din A entode converting

portion for engoding.saifde § g@éz gsgfﬁfebg Zg?gdkgﬂecegg 1Aogan encoded

data holding 'portion for holding the encode a by sal encode dat a

converting porddioniiaPibRf QLABLLPNEbPREE ABH oS PELvPRL! aeecr&%dr ecei vi ng
said key code A fromsaid recording apparatus side, and for transmtting

said feCOgn'Zeﬂb@@éao@“ﬁhéa¢dslﬁﬂ8ﬁdﬁﬁléﬁt§stQtéﬁiﬂlééaowﬁtﬁgrégﬁéb%tUS an
energy converting portion for converting electronotive force supplied from

said recordi ngo apRAr&bUE &f Uext&rNAN- 688bARshce NEDreheetl r henpewer for
actuating each of structural portions, and said recording appar at us
conprises an eseagyisyPehyi BOdipestional otommpRiyatgos! €6t bemmhiaee force to
said energy converting portion in non-contact; a key code K setting
portion for thetawbheradf tiecaoritheg apparatus to set the key code K; a key
code A holding portion and a key code B hol ding



portion for holding key code A and key code B created from said key code K
respectively; an information i nput and output portion for transmtting said
key code A to said solid type seni contilictor device, and for receiving said
recogni zed data and said encoded data fromsaid solid type sem conduct or
device side; a recogni zed data holding portion for holding - 128 said
recogni zed data; an encoded data hol ding portion for holding said encoded
dat a; aydgeode epAYREDI pg.portion for decoding said encoded data by said
key code B; a decoded data holding portion for hol ding decoded data by said

decode convertiAngseentiey; sgsdamaogoapaetBgdpayt appatratueotpaiingga sai d
recogni zed data and sai d decoded data for reference; and discrimnation

pr ocesstragop@i hgonebdr cadairi igargdehachaplof monaceddichgrappar athesedn maki ng
the use thereof inpossible in accordance with the result of conparison by
said data ceapdrtragopdihgohead. cArseddget gospst emsaac aediogn itze dCldaita 1
wherein the encoded data by the key code A cannot be decoded by said key
code A haoldbygopbytisandfkeyhoddénB. a3. rAacegourietly dayet emcapessdnad to C ai m
1, wherein said personal information is voice, a finger print, or aniris
of eyebanfbrmadtipnseedaprpnyzeygsbynmracogndizagat poctiom forwrecoonigding dat a
recogni zing portion, said key code A holding_portion, said encode converting
port i onPardosal dishesnadigar aahbeyi 8§igott hendiage Paritdsied ot hediddnsol i d

type sem conductor device, and said information input and out put. portion
and saiheﬁnﬁ@a? 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 recording apparatus; an energy converting
portion for converting electromotive force supplied from said
recording apparatus side in non-contact into electric 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



converting portion are fornmed on the surface or near the surface of said
solid type sem conductor device. - 129 5. An ink tank containing ink to be
supplied to a discharge head for disch%rging i nk, and hol di ng negative
pressure in the interior thereof, coﬁp#iéiﬁg: pressure adjustnment means for
adj usting negative pressure in said interior in accordance with negative
pressure in said interior; and energy converting neans for converting
ener gy paedi dedoghfieadt datayt sindenicalde dedaray hefl didd gycattidd ribsf rom sai d
energy for operating said pressure adjustnment neans. 6. An ink tank
accor di hgltdangl abid7 envloelcel Watai;d a pleessier ecasjerstinentpareans dari ses
passage for comrunicating said interior and outside; and a val ve nechani sm
for opedengdand shasli egceoded passadpy. salid Aey modeals accmatidegl tdat@ ai m 6,
wherein said valve nechanismis provided with a novabl e portion
di spl acbabHenpypoekéonr dsratiod ddmgr deciodled &atan biynlksaighideasstsy ding to d ai m
5, wherein said negative pressure adjustnent is nmade by opening said
passagecobyerhangpeeatiion ofa sitd wemparmmch®erdmarp fawsemmawing r - out si de
into the interior of said interior when negative pressure in said interior
becones shiighrecogad zed. data g & dadesiagiasy ded i@z fgnanassr adshpri si ng
pressure.detectin%_neans for detecting negative pressure in said interior
by bei n§166&LEEBATHPIe REARF I PBF U d47d 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,
sald encode converting portion and said encoded data holding 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 near the

surface of said solid type semiconductor device.



energy converting means, said pressure adjustnent neans adjusting negative
pressure in said interior in accordance wth the result of detection by
sai d pressure detecting neans. 10. An }g&iyank according to Claim9, wherein
said pressure detecting neans is provided with diaphragm fornmed by
polysilicon filmto detect negative pressure in said interior utilizing
change of resistive values by the displacenent of said diaphragm 11. An
ink tank accerdi pg ieakCranm onftéithiery iekpo Sengupplfiesrdraid en accunul ati ng
means for accunulating conditional information of negative pressure

adm tt edibyhiatlye henld, fard disstrarygimet iimd , maads hicdd idics atdgatiiatd ng t he
necessity to adjust pressure in said interior by conparing the result of
det ect i pmesbusai dnprtéss uing edeitoac ttihreg evfanscanpd: iisifgr:mat i on accunul at ed on
said informati on accunul ati ng neans, wherein said pressure adjustnent neans
adj ust s sai dpregstinge adguetserde weemss dick didgersitrineatriewp iesen Puissoiden nat es
the necessity to adjust negative pressure, and said information

accunul ani §gidednt eaidrsdind aaearPANasy mMidit N\ aveaies rres Bieg airedand ener gy
converted by said energy converting neans. - 131 12. An ink tank according
to d ai ARgeri@rthénd conprising: information accurul ati ng neans for

accumul ating conditional information of negative pressure admtted by ink
energy converting means for converting energy provided

from the outside into energy of different kind from said

energy for operating said pressure adjustment means.

6. 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.

7. An ink tank according to Claim 6, wherein said valve
mechanism is provided with a movable portion displaceable by

electrostatic attraction.

8. An ink tank according to Claim 5, 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 interior when negative

pressure in said interior becomes high.



tank; reception nmeans for receiving signals fromthe outside; and

di scrimnating neans for enabling said pressure detecting neans to detect
sai d negative pressure in accordance with signals received by said
recepti on nmeans, and conparing the FesdPt of detection by said pressure
detecting neans with information stored on said information accunul ating
means to determ ne whether or not said result of detection satisfies said

condi ti onal ignf or gpt i g %nﬁle%%io\fﬁiﬂée%%”Eﬁai\q{“%r,eif%r%ﬂegr RIS ng

adj ust ment nmeans adj usts said negativ pressure Wwhen said resalt of

det ecti gpek§yget AETLREIBY edihd oS Gk BLRALGNG ARG N YPrdeisal is¢f y said
conditional 1 nformation~of negative pressuré, and said’information

accunul gLk RY 1 ABARS orS Blyd beeeEPpRA atRANDYy 3R reA GorflieydddNiatddi@g neans are
operated by energy converted by said enérgy converting neans. 13. An ink

tank acefegyRgcbaveraimgd mewher, eiga igaipdte semeled ¥ dGiMeldrithgnad®ans i s provi ded
with oscillating circuit for generating electric power by induction

el ect r ogafuee ihar aeganiitvie ehrecisiamdmeisiad d Adteliiotr Hel weeivrskirttei rcuit and
resonance circuit arranged outside. - 132 14. An ink tank according to
cl ai m swivher@ien reaud tps slate cadjoms toye rrta 1de Ppire sand-es alat earteingy mezor®ver ti ng
nmeans constitute a solid type sem conductor device; and wherein pressure
adj ust ment perfornms adjustnment so as to
10. An_ink tank according to Claim 9, 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.

11. An ink tank according to Claim 9, further
comprising:

information accumulating means for accumulating
conditional information of negative pressure admitted by ink

tank; and

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

gsaid information accumulating means and said energy
converting means are operated by energy converted by said

energy converting means.



keep pressure inside said container regularly on the basis of pressure
detected by pressure detecting neans for detecting pressure inside said
container. 15. A ink tank according to Caim 14, wherein said solid type
sem conduct or device is fixed to said tohtainer in a state of a part

t her eof being exposed to the outside of said container and another part
exposed to the inside of said container, and said pressure adjustnent neans
is provided wbth aa paksag@ke ¥PHsHGAG *e & it e i Gurathesai d cont ai ner
with the outside, and a val ve nechanismfor opening and closing said
passagecompriBingnk tank according to C aim 15, wherein said valve

mechani smis provide with a novable portion displaceable by electrostatic
attraction. iAfoAmatilon adcuaedeatdingg Meand dfiom Hrcushdragiimgsai d  negati ve
pressure adjustnent is made by opening said passage by the operation of
sai d vakeeditdbanilsimformaduce tdfe regat ivgt girgs sune adwe itadkehwrind sai d
cont ai ner when negative pressure in said interior beconmes high. - 133 18.
An ink tamnkiaccording to Claim 14, wherein said solid type seni conductor
devi ce conprises pressure detecting neans for detecting negative pressure
in said cont AEFEPLRPN PSRy dReT &1 i nehariginadéghvigrare - hsy @il dsver gy
convertin nmeans, said pressure adjustnent nmeans adjusting negative
pressuré said container in accordance with the result of detection by

sai d pressure,detectin%;neans. 19._ An ink tank according to Claim 18,
wher ei n sai ddiscriminating 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
salid conditional information of negative pressure, wherein
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.

13. An ink tank according to Claim 9, 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.



pressure detecting nmeans is provided with diaphragmfornmed by polysilicon
filmto detect negative pressure in said container wutilizing change of
resi stive values by the displacenent of3 sai d diaphragm 20. An ink tank
according to Claim 18, further conpri iﬁgf i nformati on accunul ati ng neans
for accunulating conditional information of negative pressure admtted by
said container; and discrimnating neans for discrimnating the necessity

to adjust prlqs.su%@1 iMS S U A NEM PR SURER g the result of detection

of said pressure detecting means and information ‘accunul ated on said

information agewaylatd NG PaksuM I EUL SRiH Hassrdhadidisd el rdipans
adj usts said negative pressure when said discrimnating neans discrim nates

the necessleltilng ads ORI MEDLEBIR Bk -sckdtorsdick b f @eidd on

accunul ati ng neans and said energy converting neans are operated by energy

convert eghgby said energy converting neans. 21. A ink tank according to

Claim 18, further conprising: information accunul ating neans for

accunul at i ng wheardin ipyes surd adrpigtoiersd praghdinve gd psstitentadsd tdeddy sai d

container; reception neans for receiving signals fromthe outside; and

di scri mkeaid pyassanse fiorsishaldd i) catth s stegndetlectomgthe basis of
pressure detected by pressure detecting means for detecting

pressure inside said container.

15. A ink tank according to Claim 14, 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

salid passage.

16. An ink tank according to Claim 15, wherein said
valve mechanism is provide with a movable portion displaceable

by electrostatic attraction.

17. An ink tank according to Claim 15, 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 said interior becomes high.



means to detect said negative pressure in accordance with signals received
by said reception neans, and conparing the result of detection by said
pressure detecting means with inforqaibgn_stored on said information
accurnul ati ng neans to determ ne wheth or not said result of detection
satisfies said conditional information of negative pressure, wherein said
pressure adjustnent neans adjusts said negative pressure when said result

of detectionigs dahermknednRy s3dFditigs @ld M1Rakd NG NeaRs it d0igatisfy said

conditional information of negative pressure, and said information
accunul gbilng RERRS secfdichndReeRlr dreviRNTompid 23 bralisord rdawddtighdreans are
operated by energy converted by said energy converting neans. - 135 22. An

i nk t ankeageofdirndette cEimgnnkda tiker @ressaird ieneragyd conmvesineay bgeans i s
provided with oscillating circuit for generating electric power by
i nduct i de ielge opeariiedy &y @meegwiddnvelreetd dyagreetd eremgctéavergtiveen sai d
circuit and resonance circuit arranged outside.

means, said pressure adjustment means adjusting negative

pressure in said container in accordance with the result of

detection by said pressure detecting means.

19. An ink tank according to Claim 18, 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.

20. An ink tank according to Claim 18, further

comprising:

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
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said information accumulating means and said energy
converting means are operated by energy converted by said

energy converting means.

21. A ink tank according to Claim 18, 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

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.
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22. An ink tank according to Claim 18, 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.



