| NK JET PRI NTI NG HEAD AND | NK JET PRI NTI NG APPARATUS USI NG THE SAVE
BACKGROUND OF THE I NVENTION 5 FIELD OF THE | NVENTI ON The present invention
relates to an ink jet printing head for ejecting liquids like ink and an
Lnk jet printing apparatus 10 which carries out printing operation using
the printing head. Apart froma general lprinting apparatus, a copying
machine, a facsimle with a tel ecommunication system a word processor and
the like with a printing unit, or a multifunction printing apparatus

comnbi ni ng tﬂﬁﬁegﬁﬁaPRt GaHERD At BNKaJET {RRINT INGoARBARATUS| et
printing apparatus. DESCRI PTI ON OF THE RELATED ART The ink jet printing
apparatus is a printing apparat u¥SING alldBt SAYEso cal | ed a non-i npact
printing nethod, and characterized by its capability of high speed
printing, capability of printing on various print nedium little noise
generation at the time of _printi a | i r.jhis reason, the ink
jet printing apparatus iSB§§HQ%§QQ%BpﬁgaH§§3éhﬁgﬁﬁﬁﬁ s 25 for undert aking
prirging operations in printers, copying machines, facsimles, and word
processors and the like. Typical ink ejection nethods in printing heads
mounted on the ink jet pHrﬂ#f?LQp@¥1ﬁﬁ§ R dipe one using

el ectronmechani cal transducers Ti ke piezo elenents and the one 2- ejecting

i nk droplets due to an effect of heat generated by an irradiation of

el ectromagnetic waves |li ke |asers. However, those ejecting ink droplets due

to an effect ohef pk@derid litrention relates to an ink jet printing head

for ejecting liquids like ink and an ink jet printing apparatus
10 which carries out printing operation using the printing head.
Apart from a general printing apparatus, a copying machine, a
facsimile with a telecommunication system, a word processor and
the like with a printing unit, or a multifunction printing
apparatus combining these apparatuses can be adopted as a form

15 of the ink jet printing apparatus.

DESCRIPTION OF THE RELATED ART

The ink jet printing apparatus is a printing apparatus
20 adopting so called a non-impact printing method, and
characterized by its capability of high speed printing,
capability of printing on various print medium, little noise
generation at the time of printing, and the 1like. For thisreason,
the ink jet printing apparatus is widely adopted as an apparatus
25 for undertaking printing operations in printers, copying
machines, facsimiles, and word processors and the like.
Typical ink ejection methods in printing heads mounted on
the ink jet printing apparatus include the one using

electromechanical transducers like piezo elements and the one



by heating ink with electrothermal transducer el enents having 5 heat

el ements are widely used. In the ink jet printing heads of this form the
el ectrothermal transducer elenents are provided in an inner side of an ink
ej ection opening and electric pulses, which becone print signals, are
supplied thereto to generate heat. Thérkial energy is given to ink by this
and by 10 using bubble pressure at the tine of ink foamng (at the tinme of
boi l'ing) generated by a phase change of ink at the tine, printing to a
printi n§Jesth imgi Enkadroed edif Bie efecanngffacdr ofr Sisak generaked diy an

m nute ejection opening. The ink jet printing head generally has a nozzle
for ej edfmRfliakian fygaeéPGMQﬁmQQ@eé%ﬁmﬁﬁﬁeﬁn&%hﬁi%ﬁsﬁﬁﬁﬂyiﬂgw§y§ﬂém
for supplying ink to this ngzzle. The printing a ratus with the ink jet
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advantage in at 1t is capa carrying out color printin

cost by}t d Nn ia?t iRhle 5AA8208n My @}j@é‘tfbﬁ%#éﬁilﬂ hh@Nei8ttric
ej ecting color liquids such as cyan, magentd, and yellow inks, apart froma
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nmore ofenvr®fecheat .opThicrgsa brenseyyddingiveni dedink thie €hest and by
10 using bubble pressure at the time of ink foaming (at the time
of boiling) generated by a phase change of ink at the time,
printing to a printing medium is carried out by ejecting
microdroplets of ink from a minute ejection opening. The ink
jet printing head generally has a nozzle for ejecting ink as
15 a droplet for example, and an ink supplying system for supplying
ink to this nozzle.

The printing apparatus with the ink jet printing head as
described above is capable of outputting letters and images of
high qualities with low cost. The ink jet printing apparatus

20 using a principle, in which the film boiling is generated in
liquid and ink is ejected accompanied with bubble formation
(generation, development, defoaming, and extinction), is
particularly the mainstream of the ink jet printing apparatus.
This is because such printing apparatuses have an advantage in

25 that it is capable of carrying out color printing with low cost
by using ink jet printing heads having an ejecting portion for
ejecting color liquids such as cyan, magenta, and yellow inks,
apart from a black ink as a black liquid.

Under a condition where higher speed and definition of



portion in the ink jet printing head. Mreover, an arrangenent density of
the ejection opening is becom ng 300 dpi, 600 dpi 5 or nore, where a
notation "dpi" describes a nunber of the ejection opening per one inch, and
I.s al so being enhanced. The heat elenent as an el ectrothermal transducer
arranged in the respective ones of t héske ej ection openings forns bubbles
due to filmboiling by pulse drives in the order of a fewp sec to 10 10 p
sec and realizing high speed printing with high inage quality by such a

hi gh fr ®qidHeindraye. dﬁma@r@@£ ordeReraddy &t nlieg etalbgi AvERg 2&;%&1’61?1@73 t he
one usi@% an ink jet printing head with anjg%;cting_port[on or an ink jet
printi n@héde e PR g Se &L § o PEIdY P whded inkthenedesding a
cartridge is, avajlahle., I.n other words, 1hi is a configuration (for

exanpl o PORIHAR O BRE NG | B TORBENEpen IR CORN . 390755 ARFEMET e

ﬁSLtSH i azgt HE| R hedt ahaoRolaay e T BT by ot 7 foB e "
Phe ot R iohay cor YERepp i FEah it VR SELLERSa AR LU cnfl BLER L

a groungiifg permdke RALh [ Cina2AR YA1GoPRn] OehREnTIAF! I OTHE! HRlat

transducel s, and ata termnal and the T recelving a

transm iiidigb et aad5 4RT SLb¥ereoAHdAhhindt AR sRSEF Ot HeFRGd anguqsie
elements in response to printing data and the like, are provided in an ink
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contact with each other to electrically connect the ink jet printing head
and t he tr ifitimdeppanat by phesd hdrinks- 4n jtéie wrdetrngfhaadews preed et

and

10 10mnsec andrealizing high speed printingwith high image quality
by such a high frequency drive.

As one form of such an ink jet printing apparatus, the one
using an ink jet printing head with an ejecting portion or an
ink jet printing head integrating the ejecting portion and an

15 ink container as a cartridge is available. In other words, this
is a configuration (for example, Japanese Patent Application
Laid-open No. 2001-322279) where the cartridge is
attachable/detachable to/from a support unit (a carriage for
mounting the printing head and making it scan printing media

20 in a predetermined direction in a serial type printing apparatus)
provided in the main body of the printing apparatus. A power
supply wiring terminal and a ground wiring terminal both for
applying power to the electrothermal transducer elements, and
data terminal and the like for receiving and transmitting data

25 for drive controlling the electrothermal transducer elements
in response to printing data and the like, are provided in an
ink jet printing head side and a printing apparatus side. These
terminals contact with each other to electrically connect the

ink jet printing head and the printing apparatus when the ink



However, when the ink jet printing head is not nmounted in a normal position
in the main body of the printing apparatus, contact of the termnals of the
printing head with the termnals 5 of the nmain body of the printing
apparatus becone insufficient and a normal drive of the ink jet printing
head is not carried out. Mreover, in étrene cases, by i nputting
unexpected electric pulses to the printing head, there is a concern that

an el enment substrate provided with the el ectrothernmal transducer 10 el enents
of the iJ&K jREIPBELAG Mpadalisam@umi®di ke is being destructed. Accordingly,
detection of normal nmounting before the electrical cgnnection for carrying
out printing 5p&eiMeBn whensthgnink desi pEdntinghead tsmelcheynteddn v

t he one 15 di sclosed,in Japanese Patent lication Lai.d-open No. 11-099679
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out the ectric connection descri IS a currentl Y I ncreasl ng

25 whengayl ti phy i &66EON OReRi:GgSems € d4ge sendpd i‘f{ﬂd‘t@iﬂ? defekp¥dted he
ej ecting portion and furthernore, use of ink jet™ printing head provi ded

Wth a pluctriy phlejeectidkOrprons inepHes@onthegel 4 2 Plavteet! @hshtof
I nk are becom ng mainstream Therefore, an application of a technique
di scl osamh ehedepensabstirate provided with the electrothermal transducer
10 elements of the ink jet printing head and the like is being
destructed.

Accordingly, detection of normal mounting before the
electrical connection for carrying out printing operation is
strongly desired. It can be considered to apply the one

15 disclosed in Japanese Patent Application Laid-open No. 11-099679
(1999) as a configuration for carrying out such detection
although it is not directly related to the ink jet printing
apparatus. The configuration detects whether each of signal
lines from a control substrate is inserted or not by calculating

20 logical product between a heating control line and respective
plural data lines, in print head for printing using a thermal
transfer ribbon and the like.

However, the number of terminals for carrying out the
electric connection described above is also currently increasing

25 when multiple ejection openings are implemented with high
density in the ejecting portion and furthermore, use of ink jet
printing head provided with a plurality of ejecting portions

corresponding to a plural colors of ink are becoming mainstream.

Therefore, an application of a technique disclosed in Japanese



Pat ent Application Laid-open No. 11-099679 (1999) to detect the presence or
absence of contacts of all termnals leads to a |longer detection tine.

Mor eover, since the nunber of wirings for a detection nechani smincreases,
there are problens in that 5 upsizing of. a substrate for nounting various

el ements and a printing head takes place and manufacturing cost increases.
SUWARY OF THE | NVENTI ON 10 Although it is possible to consider detecting
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term na by detecting only the contacts between a part of 25 terminals in
the printing head side and in the printing apparatus side. In a first
aspect of the present invention, there is provided an ink jet printing head
attachabl e/ det achabl e t o/ f rSUGMMARY rF | BHEp INMENIDI @Npar at us, conpri si ng:
-b- an ejecting portion having ink ejection openings and
10 Although it is possible to consider detecting the presence
or absence of contacts for a part of terminals, this does not
guarantee the contacts of all terminals. That is, in order to
avoid the upsizing of the for mounting various elements and the
printing head and the increase in manufacturing cost, although
15 it is favorable to detect the presence or absence of contacts
of the part of terminals, it is highly desirable where it is
possible to regard that the contacts of all terminals have been
made by this detection of contacts of the part of terminals.
To accomplish this, the present inventors have recognized that
20 an appropriate determination of terminals used for the detection
is the problem, which should be solved.

In other words, an object of the present invention is to
provide a configuration for guaranteeing contacts of all
terminals by detecting only the contacts between a part of

25 terminals in the printing head side and in the printing apparatus
side.

In a first aspect of the present invention, there is

provided an ink jet printing head attachable/detachable to/from

an ink jet printing apparatus, comprising:



el ements for generating energy to eject ink fromthe ink ejection openings;
and a plurality of connection termnals for carrying out an 5 electrical
connection of signals including drive signals of the elenents by contacting
a plurality of connection termnals in the ink jet printing apparatus when
the head is nmounted on a main body of-¢he ink jet printing apparatus,
wherein fromanong the plurality of connection termnals, 10 at |east two
term nal s whose di stances fromthe connection termnals in the ink jet

printing appafrat ¢S CONg MR HLEHhWENv i AgdeMijat ieGie ®ELUhr esbéNihhe and
mounting, are used as termnals for detection to carry out a confirmation
of contatéeseaftsafbrofehbeatplng endygpftoccenredt ink feom Ak sinlard dt idwer ei n
at least two of the terminals for detection are used for at |east two

si gnal sopéndinfifser eamdt ypes. In a second aspect of the present invention,
there is provided an ink jet printing heat attachable/detachable to/from
an ink jet pranelwngaadppar @liscorprpilsimgiernian lyg d@¥ nga poytinsh daviag i nk
ej ection_openings and elements for generating energy to eject ink fromthe
i nk %j eBle6h rigpehicRjieahyor plufhoNay Sof NESMEIH éilﬂ\é?nf?hﬁnélﬁo@fc%}ﬁ?yi ng
out an flectric§£ connectiqon of si nali.incl di ng drive si%nals of the 25
el enent 816PC0EH &M iGRP RAGEGFE i& P IH TOhREcPLoF ASThAPE ERITHSGFhR Rt
printing, apparatus, when _the head is_pounted on in,body of the, ink jet
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wherein from among the plurality of connection terminals,

10 at least two terminals whose distances from the connection
terminals in the ink jet printing apparatus become maximum when
a deviation occurred in the mounting, are used as terminals for
detection to carry out a confirmation of contacts of all of the
plurality of connection terminals, and

15 wherein at least two of the terminals for detection are
used for at least two signals of different types.

In a second aspect of the present invention, there is
provided an ink jet printing heat attachable/detachable to/from
an ink jet printing apparatus, comprising:

20 an ejecting portion having ink ejection openings and
elements for generating energy to eject ink from the ink ejection
openings; and

a plurality of connection terminals for carrying out an
electrical connection of signals including drive signals of the

25 elements by contacting a plurality of connection terminals in
the ink jet printing apparatus when the head is mounted on a
main body of the ink jet printing apparatus,

wherein at least two signals of different types are used

for detection to carry out a confirmation of contacts of all



of the plurality of connection termnals, a first one of the signals
supplied to one of the at least two termnals being a |ogic signal used for
carrying out a drive control of the elenents, and a second one of the
signals being supplied to another of 5 Lhe at |least two termnals being a
signal not related to the drive control of the elements. In a third aspect
of the present invention, there is provided an ink jet printing apparatus
to/fromwhich the above ink jet printing head is attachabl e/ detachabl e,
CO”DV'SbPchéO§¥ﬁ¥§lI@9 Bt iV RECcRR ARDRA MR hEY i, N A £ASE8LWRRke HONEREL S
between the at "l east two connection termnals in the head side and at |east
two corgeghRand Raider Méaaks o hef appar at Usesisde twas e dphidetiectRdindgnma
fourth aspect of the present invention, there is 15 provided an ink jet
printi ngofeads ayhathabea/fiet achaby eny@it emnr el odnkeb 1po frih e @ lappatas us,
conprising: an ejecting portion having ink ejection openings and elenents

f or genandt engssrmrdyone efecthé nkiffnems heeimg espetliiced bpeaneddierandf 20 a
plurality of connection termnals for carrying out an electrical connection
of &i gnihe Atcllffisly Brpvésighadssobelig - segrAEnt® hyreoatast ity whe
plurality of connection termnals in the ink jet printing apparatus when
the hea@fi¥ensoitteer bnCd thed re bB8B§NES the ink jet printing apparatus,
wherein the plurality, of connection_termnals are arranged 5 in_a plapar
area, which i%nsébs?%hffialaf%p‘?%t éh%ultglre- FEPEENT AV GRELOTY afthfEsstifwo

tern]naé%o%%%é:(gguiﬂﬁlfé%rg¥fnggng apparatus to/from which the above

ink jet printing head is attachable/detachable, comprising:
10 means for notifying an abnormality in a case where contacts
between the at least two connection terminals in the head side
and at least two corresponding terminals in the apparatus side
are not detected.
In a fourth aspect of the present invention, there 1is
15 provided an ink jet printing head attachable/detachable to/from
an ink Jjet printing apparatus, comprising:
an ejecting portion having ink ejection openings and
elements for generating energy to eject ink from the ink ejection
openings; and
20 a plurality of connection terminals for carrying out an

electrical connection of signals including drive signals of the



the planar area are used as termnals for detection to carry out a
confirmati on of contacts of all of the plurality of 10 connection term nals,
the at least two of the termnals for detection are used for at |east two
signals of different types. 1In the pre%ﬁnt i nvention, in arrangenent areas
of connection termnals in the printing ‘head side and correspondi ng
connection termnals in the side of the main body of the printing 15
apparatus, at |east two pairs of connection termnals positioned in_a region
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above a eg ef i a e t
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-8- BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view schematically

showi ng one ewa@dein Cit alewBlt jtfo PEéHinki g 13D IFG 1 ¥ oWReRT &iri heoPhegeNlof
invention 5 is applicable; Figs. 2A and 2B are perspective views show ng a

confi gurddie qnl anarphered amne abed @s ntenpihedds Hdircleitectpiossi bbechahe
nmounted on the printing apparatus in Fig. 1;

out a confirmation of contacts of all of the plurality of
10 connection terminals, the at least two of the terminals for
detection are used for at least two signals of different types.
In the present invention, in arrangement areas of
connection terminals in the printing head side and corresponding
connection terminals in the side of the main body of the printing
15 apparatus, at least two pairs of connection terminals positioned
in a region where distances between terminals can be maximum
due to a deviation in mounting are used as terminals for contact
detection. For example, from among a group of connection
terminals arranged in a planar area, which is almost
20 rectangular-shaped, connection terminals positioned in two
corners of the area are used as the terminals for contact
detection. By detecting contacts of these terminals by this,
connection of all the connection terminals in an inner side of

the area can be guaranteed.
25 The above and other objects, effects, features and
advantages of the present invention will become more apparent

from the following description of embodiments thereof taken in

conjunction with the accompanying drawings.



Figs. 3A and 3B are expl oded perspective views of the 10 printing head
shown in Figs. 2A and 2B; Fig. 4 is a perspective view show ng a
configuration exanple of a print elenment unit provided in the printing head
shown in Figs. 2A and 2B; Fig. 5 is an_g?Jarged per spective view show ng an
external 15 signal connection portion an electric wring tape in the
printing head shown in Figs. 2A and 2B; Fig. 6 is a circuit diagram show ng
an electrical configuration on a print elenent substrate provided in the
print elenment unit inBﬁ§§FAPE§@REP3IONiQFaTHEr@ﬁ4W¥W§§ran1particuIarIy
showing a major portion for contact detection of the external signal
connection portion in Fig. 6; Fig. 8 is a block diagram show ng a

configuration_gxanp] e, of a.control s em.qf. th rinting apparatus in Fig.
a5 B § T T ke PoRaRST o/ Caevk bl safiPe sl G PR Bt o
procedure- of -t ex . Sl #ﬁﬁ?ﬁ% [,an o] - 9- TAl L .
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in dgtahksggbgrﬁcgﬁlkgjerring to figures. 5 1. Configuration exanple of ink
jet printin pparapu§ Fig. 1is a plan view schematically show ng one
exanple of amjigd | €APr bdld NQMPPAFat UpeMiisct PPl S@s | NYRBIHAY 18
applicable. This printing apparatus has a carriage 102 for detachably
nount i n@Ggii £ Dyl ke theadsekbap eind fHIONE . ofhealGehtiinge HOEdI, s wiD¥hdeiks
with electrical connection portion for transmtting drive signals and the
i ke topsesibhg for tbeomsounted on the printing apparatus in Fig. 1;

Figs. 3A and 3B are exploded perspective views of the

10 printing head shown in Figs. 2A and 2B;

Fig. 4 is a perspective view showing a configuration
example of a print element unit provided in the printing head
shown in Figs. 2A and 2B;

Fig. 5 is an enlarged perspective view showing an external

15 signal connection portion of an electric wiring tape in the
printing head shown in Figs. 2A and 2B;

Fig. 6 1is a circuit diagram showing an electrical
configuration on a print element substrate provided in the print
element unit in Fig. 4;

20 Fig. 7 is a circuit diagram particularly showing a major
portion for contact detection of the external signal connection
portion in Fig. 6;

Fig. 8 is a block diagram showing a configuration example
of a control system of the printing apparatus in Fig. 1; and

25 Fig. 9 is a flowchart showing one example of a contact

detection procedure of the external signal connection portion.



via external signal connection termnals on the printing heads H1000 and
H1001 in the carriage 102. The carriage 102 is supported so as to

reci procally nove 15 along a guide shaft 103 installed in a main body of
the apparatus and extended in a main sgan direction. The carriage 102 is
driven and its position and novenent are also controlled by a main
scanning notor (carriage notor) 104 via drive transm ssion nmechanisns such

Vor cover . a hom AT HEGn EiGhT P3pR) o1 br gl eibfBuRRIS 0,

position as a hone position wll be detected when the home position sensor
130 on the carriage 102 passed a position of a shield plate 136. A print
medi um 108 nage Of [« thin:pha 3 e sl | s:fe by
one from an au 55§ﬁ§%$§?gegé$&%t§#§ﬂ1§§Rlbgﬁﬁq%%%%$§P%gdﬁﬁgKﬁ%%%%ilgnga
rotati nga Al EEr¥RnPIdSredgdréisa a gear. Furthernore, the print nmedium 108
I s conveyed (sub-scanned) passing a position (print area) opposing a
surfgace (ej eqli bdfLghrataich edRehple AFeniEsjet PFiRG Bppaatisus 10-
H1000 and H1001 are fo?ned, by a rotgtion of a c%nve%?ﬁb rol erg 109 driven
by a conveyi ngirpt of iS4avpdan geicdw Sehemaitiiatda by showligidrasné hexpmplle
medi um 108 is fed or not and identification of a position of the print

medi um fofordn ehdkwhet gapentiagdiappdaratescathrems thie pretsent | hevenithiion
where the print nmedium 108 passed a paper end sensor 133. This paper end
sensor iis @anpmlicsbdef.or Thdenmrinhingnapparatysdias on edrniager 162d fofr t he
print medium 108 to eventually determne a current printing osition based
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medi um 108 i s supforted . . . . .
10 carriage 102 is provided with electrical connection portion for

transmitting drive signals and the like to ejecting portions
via external signal connection terminals on the printing heads
H1000 and H1001 in the carriage 102.
The carriage 102 is supported so as to reciprocally move
15 along a guide shaft 103 installed in a main body of the apparatus
and extended inamain scan direction. The carriage 102 is driven
and its position and movement are also controlled by a main
scanning motor (carriage motor) 104 via drive transmission
mechanisms such as a motor pulley 105, an idler pulley 106, and
20 a timing belt 107. Moreover, a home position sensor 130 is
provided on the carriage 102. A position as a home positionwill
be detected when the home position sensor 130 on the carriage
102 passed a position of a shield plate 136.
A print medium 108 made of paper, plastic thin plate and
25 the like is fed one by one from an auto sheet feeder (ASF) 132
by a paper feeding motor 135 rotating a pick up roller 131 via
a gear. Furthermore, the print medium 108 is conveyed
(sub-scanned) passing a position (print area) opposing a surface

(ejection face) where ejection openings of the printing heads



on its back surface by a platen (not illustrated) so as to form a flat
surface to be printed in the print area. In this case, the printing heads
H1000 and H1001 nounted on the carriage 102 are held so that their ejection
faces protrude downward from 15 the catﬁéage 102 and becone parallel to the
print nmedium 108, and are nmain-scanned on the print area. The printing
heads H1000 and H1001 are nounted on the <carriage 102 so that an
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portions filled wth color inks (cyan ink, magenta ink, yellowink) and

ej ecti ngigead tfons iflentei fgingganhadtuaspposkiite gl of ankeaupmdedff tom t he
respective ink containing portions. Each of the printing heads H1000 and
H1001 ipxrintkededismppbd8edoorevémrtuaddiyagieti®Zminepcsi cuamend nerbatiagd an
el ectrical contact point and in a formof a cartridge attachable/
det achaplas itbionohaisesl camrthge acthwbrpasiigomreaxf the rear end.
10 It should be noted that the print medium 108 is supported
on its back surface by a platen (not illustrated) so as to form
a flat surface to be printed in the print area. In this case,
the printing heads H1000 and H1001l mounted on the carriage 102
are held so that their ejection faces protrude downward from
15 the carriage 102 and become parallel to the print medium 108,
and are main-scanned on the print area.

The printing heads H1000 and H1001] are mounted on the
carriage 102 so that an arrangement direction of the ejection
openings in each ejecting portion coincides with a direction

20 (for example, sub-scan direction) intersecting the main scan
direction of the carriage 102. By ejecting ink from columns of
these ejection openings during the main scanning, printing in
a width corresponding to a range of ejection opening arrangement
is performed.

25 2. Configuration example of ink jet printing head

A first printing head H1000 and a second printing head H1001
are used in the present embodiment. Each printinghead is formed
by inseparably integrating ink tank(s). The first printing head

H1000 has an ink containing portion filled with black ink and



10 can be replaced when the filled ink is used up. Qut of the printing heads
H1000 and H1001 used in the enbodinent, a configuration of the printing
head H1001 for color inks will be described below As for the printing head
H1000, its description will be om'tted1 ince it can adopt a simlar 15
configuration to that of the printing head 1001 apart fromthe fact that
the configuration is only for one color, i.e. black ink. Figs 2A and 2B are
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cut away perspective view for - 12 explaining a configuration of the print

el ement comtd i #ghidfdionshi s Baidib fetReept i Avhsig Bbaddl Qb des an@nfilgered
by formng three |ong hol e-shaped ink supply ports H1102 for each color ink

of cyads fegesdhy sugppeltedlvom pheathelriayean & bybposdite dflld§ hewnish a
thickness of 0.5 nmto 1 mm The ink supply ports H1102 are fornmed by
met hods asdc Farase hacsutiogi ccenthictg paintzang ior yestBodror oéntaat¢antoidgie and
sandbl asting. An array of electrothermal transducer elenents H1103 for
generataM§qu@h§e/detachable to/from the carriage. The printing head

10 can be replaced when the filled ink is used up.

Out of the printing heads H1000 and H1001l used in the
embodiment, a configuration of the printing head H1001 for color
inks will be described below. As for the printing head H1000,
its description will be omitted since it can adopt a similar

15 configuration to that of the printing head 1001 apart from the
fact that the configuration is only for one color, i.e. black
ink.

Figs 2A and 2B are perspective views showing a
configuration example of the printing head 1001, which is

20 possible to be mounted on the printing apparatus in Fig. 1, and
Figs. 3A and 3B are exploded perspective views thereof.

The printing head H1001l is for ejecting three colors of
ink, i.e. cyan, magenta, and yellow, and configured as shown
in the exploded perspective views in Figs. 3A and 3B. 1In other

25 words, the head has a print element substrate H1101, an electric
wiring tape H1301, an ink containing and supplying member H1501,
filters H1701, H1702, and H1703, ink absorbers H1601, H1602,

and H1603, a cover member H1901, and a seal member 1801.

Fig. 4 1is a partially cutaway perspective view for



energy to cause filmboiling inink in response to electrical 10 signals is
arranged at each side of the ink supply port H1102. Two arrays of the

el etrothermal transducer elenents are placed in a staggered manner by
shifting a half arrangenment pitch in tRheg.arrangenment direction, that is,

t he sub-scan direction. FEjecting portions H1108 for each color is
configured on this 15 print el enment substrate H1101 by joining an ejection
openi ng _ formi. nb n _whi gh i age.wal | Hléﬁg and .ej ecti

openi o LS B nb gl LT g ERTRE s, 2 D gpamty s BBE AT AER &0t eci n
mat eri alqs, ; Whi | a0 r el | ch
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el ement ~ substrate. Electric wr ogic circuits, a tenperature sensor,

an el ectgpgr, PRAGEAT 411 HHG apsh 166 Lhkpadaa for oW M0 $DesShsteatdhpiinge

H1110. THe el ectric wirings are for supplying power to the el ectrothernal

t ransducer tiel £ meini sxHeEd3 o @ .8 enrk ardTEld mrf S o B é@pf)hbkporﬂ‘se H1om0 2
circuits are for driving the electrothermal transducer elenents in response

to printang datrmed Thg metiryds usackersorandsotaopit eduteied une idat2ioigon
for - 13 performng a tenperature adjustnent of the printing head and is
constit teysbaldi oddéendad itdre lofkeSiTharnd peandbdssdringel ecAni cattgyy of
connected with the outside by the electrode portion H1104. Furthernore, a
bunp Hllwkeahretdermabhidankducre ¢temendisndd 103 Eacrgeneshddin®ddenmal he
el ectrode portion H1104. Note that the electrothermal transducer elenents
H1103 arRNeREY tPkEause el i\r hpd LifihgiexiBki 45 resRITSi g edemtiniral

10 signals is arranged at each side of the ink supply port H1102.
Two arrays of the eletrothermal transducer elements are placed
in a staggered manner by shifting a half arrangement pitch in
the arrangement direction, that is, the sub-scan direction.
Ejecting portions H1108 for each color is configured on this

15 print element substrate H1101 by joining an ejection opening
forming member on which ink passage walls H1106 and ejection
openings H1107 are formed by applying a photolithography
technique toresinmaterials, whilealigning eachelectrothermal
transducer element with each ejection opening. The printing

20 head with such the configuration is the one which ejects ink
in a vertical direction to a surface of the print element
substrate.

Electric wirings, logic circuits, a temperature sensor,
an electrode portion H1104 and the like are formed on the Si

25 substrate H1110. The electric wirings are for supplying power
to the electrothermal transducer elements H1103 and are formed
from Al and the like. The logic circuits are for driving the
electrothermal transducer elements in response to printing data.

The temperature sensor carries out temperature detection for



In Figs. 3A and 3B, reference nunmeral H1301 denotes an electric wiring tape
made by formng a wiring pattern nade of 10 copper foils on a base
substrate formed of polyinm des. The electric wiring tape has el ectrical
signal paths, which apply electrical signals to the print elenent substrate
H1101 for ejecting ink. An opening for ‘Tncorporating the print elenent
substrate H1101 is fornmed in the electric wiring tape HL301 and 15 el ectrode

termnals H1304, which are connected to the electrode paortion H1104 of the
print eRSERPTRHRG: fateCMREHRLULE rfiBatmenty of cFhet prombingnhepd mnd

ﬂ??S;z”?&sN?éﬁﬁﬁ{#ﬂ%%f% 34998, 5 ”%%?én"?a%‘%% &?ﬁ%aléci‘éﬁéoﬁ%‘ﬁﬁaq s
] : e 0 .

o o1 Tt GPA RS, BLRGLLLCodhrd 00 P8 LM AOP blcseLestogtiepbor i
EO”“ NUQHS) 4 ' "By PRYS S Jadg %W%THOEO atte A&‘fehﬁc%ﬂfaihéoﬂﬁi%t Q0
etween the electric wiring tape 301 and the print el enent substiate

H110§ cahhRe§abhi @At ior 2818 tdO¥S i nf ¢he@PEErolde Ipof8E 6hed 1944 by
el ectrically connecting the bunp H1105 formed in the el ectrode portion H1104

on the Ndté Eheterhe sébstidior HdANA1apdahkA i td DeflehesMHIAl03 FhiP4H
the electric wiring tape H1301 corresponding to the electrode portion H1104

on the priké ehanbel fomsédateg iyl Mxidtingt If 1hes Fermilly asochaigaegy.ession
bondi ng. Reference nuneral H1501 denotes an ink containing and supplying
menber fornmedInf digsanplAe,aby BBsi refidvenge humeraidleHilB3ddl ed¢énotes rasi n
materials mxed with 5 to 40 %of glass 5 filler in order to inprove
rigidityelecthapewitiag rikapenmade by foaxmiugpaywigimgrimpattgsolimage af i nk
tank function and an ink
10 copper foils on a base substrate formed of polyimides. The
electric wiring tape has electrical signal paths, which apply
electrical signals to the print element substrate H1101 for
ejecting ink. An opening for incorporating the print element
substrate H1101 is formed in the electric wiring tape H1301 and
15 electrode terminals H1304, which are connected to the electrode
portion H1104 of the print element substrate H1101l, is formed
inavicinityof arimof this opening. Moreover, external signal
connection terminals (contact pads) H1302 for receiving
electrical signals from the main body of the apparatus are formed
20 1in the electric wiring tape H1301] and the electrode terminals
H1304 and the external signal connection terminals H1302 are
connected by continuous wiring patterns made of copper foils.
An electrical connection between the electric wiring tape
H1301] and the print element substrate H1101l can be carried out
25 as follows, for example. It is carried out by electrically
connecting the bump H1105 formed in the electrode portion H1104
on the print element substrate H1101] and the electrode terminal

H1304 in the electric wiring tape H1301 corresponding to the

electrode portion H1104 on the print element substrate H1101



supply function. In other words, as shown in Figs. 3A and 3B, it is
realizing the ink tank function by having a space for housing each of the

i nk absorbers H1601, H1602, and H1603 10 i ndependently, which are for
generating negative pressure in order _to retain the inks of cyan, nagenta,
and yellow inside. Mreover, the ink supply function is realized by form ng
I ndependent ink passages for introducing ink respectively to each of the

i nk | h | th h
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substrate H1101. Although each of the filters H1701, H1702, and H1703 can
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(such as SUS) 25 fiber type is nore favorable. An ink supply port H120I for
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H1101 is forned in downstream of the ink passage. The print el enent

subst r atsmpplit Ofiuns tddimer edmmitiexedordst,has whawmtin rif higsandAsapgd BiBng
-15- menber H1501 with high accuracy of position so that each of the ink
suppl y @ddrtisHreed imingetpei dink| tapkt fubstiane byl ltavipgmaurdpaces fa@irt h

each of the ink supply ports H1201 of the ink containing and sup Iéin
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a |OMIVISC Sit
égpe en%ly, which are for generating negative pressure in

order to retain the inks of cyan, magenta, and yellow inside.
Moreover, the ink supply function is realized by forming
independent ink passages for introducing ink respectively to
each of the ink supply ports H1102 on the print element substrate
15 H1100. Although compressed polypropylene (PP) fibers are used
for the ink absorbers H1601, H1602, and H1603, compressed
urethane fibers can be used instead. Each of filters H1701,
H1702, and H1703 is joined by welding in a boundary portion
between each ink passage and each of the ink absorbers H1601,
20 H1602, and H1603 positioned in upstream thereof. These are
arranged in order to prevent foreign particles from entering
inside of the print element substrate H1101. Although each of
the filters H1701, H1702, and H1703 can be that of a mesh type
one formed of metal such as SUS, sintered metal (such as SUS)

25 fiber type is more favorable.
An ink supply port H1201 for supplying each cyan, magenta,
and yellow ink to the print element substrate H1101 is formed
in downstream of the ink passage. The print element substrate

H1101 is adhered and fixed to the ink containing and supplying



curing tenperature, cures in short tinme, and has a relatively high hardness
and al so an ink resistance after being cured. A thernosetting adhesive
agent having an epoxy resin as its major conponent can be one exanpl e of
such a first adhesive agent. 10 \Wen usigg this thernosetting adhesive
agent, a thickness of its adhesive |ay I's desirably approximately 50 pm
Moreover, a back surface of a part of the electric wiring tape H1301 is
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print elenent su rate, ircunferential part of the print
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portion. Unadhered part of the electric Wiring tape H1301 is nt an

fixed tewrshgetempeatt @fel heuirdk Gentstidnot e ,Supi WHal aerdeat ikEIG,
the side surface being al nost perpendicular to a surface having ink supply

ports HhAGHh Hyrareksstaad sy adhisk oneand tante ldkeer Reéehgnearader @
H1901 denotes a cover menber which bl ocks -16- independent spaces inside the
i nk conttdiermgseatd isigppldhesivesndent H1501inhgyabeepgxyeirésd i asan tispmarjor
opening of the ink containing and supplying nenber H1501. Note that the
cover OfRenepyocamsbe hopepexanpi®i1or Huely a ahiirsitoasilfegivel agsinty

10 When using this thermosetting adhesive agent, a thickness of
its adhesive layer is desirably approximately 50 pm.
Moreover, a back surface of a part of the electric wiring
tape H1301 is adhered and fixed to a plane in a periphery near
the ink supply ports H1201 by a second adhesive agent. A part
15 electrically connecting a second print element substrate H1101
and the electric wiring tape H1301 is sealed by first and second
sealants, so that the electrically connected part is protected
from corrosion by ink or external impacts. The first sealant
mainly seals a reverse side of a connecting portion between the
20 electrode terminal H1304 in the electric wiring tape 1301 and
the bump H1105 on the print element substrate, and a
circumferential part of the print element substrate, while the
second sealant seals a obverse side of the connecting portion.
Unadhered part of the electric wiring tape H1301 is bent and
25 fixed to a side surface of the ink containing and supplying member
H1501, the side surface being almost perpendicular to a surface
having ink supply ports H1201, by heat staking or adhesion and
the 1like.

Reference numeral H1901 denotes a cover member which blocks



5 pressure fluctuation in each roominside the ink containing and supplying
menber H1501 and fine grooves H1921, H1922, and H1923 respectively

comuni cating these thin ports. The other ends of the fine grooves H1921
and H1922 join the mdpoint of the thin groove H1923. Furthernore, an air
communi cation port H1925 is 10 fornmed by covering nost of the fine groove
H1923, and all of the thin ports H1911, H1912, and H1913 and the fine
grooves H1921 and H1922 with a seal nenber H1801, and opening the other end
part of inglegendenfo@rRacrg2indbdeotde ipk cevekagaing ANJ0Isuppdydmg

engagi ng portion H1930 for fixing the _second printing 15 head to the ink
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direction), a Y-diréection (sub-scan direction), and a Z-direction (iInk

ej ecti nghd rEGid AitooEEPHEDIIE NG AL 9 2D ﬁ&bﬁ_hcfthecﬂﬁtcﬁfdilbﬁ_t yeeghkhehin
external signal connection -17- term nal 302 in the electric wring tape

H1301 agdcow®rHBE23 . pi Pugth®rnedes] ranadieosoamundic o1 dbhopoptoHilded ik t he
carriage becones possible by being positioned in the carriage 102 by these
10 formed by covering most of the fine groove H1923, and all of

the thin ports H1911, H1912, and H1913 and the fine grooves H1921
and H1922 with a seal member H1801, and opening the other end
part of the fine groove H1923. Moreover, the cover member H1901
has an engaging portion H1930 for fixing the second printing

15 head to the ink jet printing apparatus.
The printing head H1001 is provided with a mounting guide
H1560, the engaging portion H1930, and abutting portions H1570,
H1580, and H1590. The mounting guide H1560 is for guiding to
a mounting position of the carriage 102 in the main body of the
20 ink jet printing apparatus. The engaging portion H1930 is for
mounting and fixing the printing head H1001 onto the carriage
by engaging with a fixed lever (not illustrated) provided in
a carriage side. The abutting portions H1570, H1580, and H1590
are for positioning the printing head H1001l in a predetermined
25 mounting position of the carriage. The abutting portions H1570,
H1580, and H1590 carry out positioning in an X-direction (main
scan direction), a Y-direction (sub-scan direction), and a
Z-direction (ink ejecting direction), respectively. An

electrical contact between the external signal connection



abutting portions. 5 Note that nmounting of a printing head containing a
light magenta ink, a ink light cyan and a bl ack ink, instead of the
printing head H1000, which is exclusive for the black ink, with a simlar
configuration to that of the printing head HL001 as described so far is
al so possible. In other words, the printing 10 apparatus can be used as a
photo printer of high imge quality by this. Mreover, the printing head,

which is formed. by.i I | .ating . nk KSpy | h
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It is highlytded rriteibhat a datumfor the positioning be provided in a

vicinity of the“ejecting portion. This is because the ejecting portion

carries out pmdttéNEhdY Rbeeltingy dfka Wikl AtBeig & <d P ok fa2Rd rRPROSI iNsh
printing nedium On the 25 other hand, a contact pad is provided in a

posi ti onmadeneaa inkonrecinienlight egiecind®@natplackalini origsesRlde off the
contact pin) in the carriage side is easily made and from a vi ewpoi nt of
reduci ngpipbinigbhkiaily HA0 0D shiricktiisetc hashgeelfeat thdebldiok itk awith
possi bl e ink | eakage, it is provided desirably in a position - 18 di stant
fromthe g twilag ponfigurahéon weerthdte @fi hhenprigduing sheadntd®oleves i f
' Cormsdetsocgi%te%t go\/\QSLeié rlalelspgslalcgsls(){]tl)?g. In other words, the printing

10 apparatus can be used as a photo printer of high image quality

by this.

Moreover, the printing head, which is formed by inseparably
integrating ink tanks, is shown as an example in the present
embodiment. However, as long as the configuration is the one

15 where attaching/detaching to/from a support member like the
carriage is possible, the printing head formed by integrating
separable ink tanks can also be adopted and moreover, the
printing head formed separately from the ink tanks can also be
adopted.

20 3. Characteristic Configuration

It is highly desirable that a datum for the positioning
be provided in a vicinity of the ejecting portion. This is
because the ejecting portion carries out printing by ejecting
ink while being close to and opposing a printing medium. On the

25 other hand, a contact pad is provided in a position where a
connection to a connection terminal (for example, a contact pin)
in the carriage side is easily made and from a viewpoint of

reducing a possibility of a short circuit among electrodes due

to a possible ink leakage, it is provided desirably in a position



to the carriage in the vicinity of the ejecting portion is secured by the
positioning datum there is a possibility that an 5 electrical connection
state is being unstable in a position where the connection term nals should
be contacted with each other due to an_ jnfluence of nounting deviation. For
exanple, as in the present enbodi nent, E%ere IS a case where a term na
surface in a printing apparatus side (carrlage 10 102 side) and a contact
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contact pads selected sinply at random are detected. Accordingly, in the

present they e¥bhR8ctaofoféBHiahilen srsoupaomed%wmweaewmﬂm@a@@r&eﬁe&or
detection are appropriately selected and the contacts of all termnals are

guar ant @ byo 2andeéh€dhiegconby¥ wourcohhgctievdfatpesiis of termnals. In other
words, the present invention uses the connection termnals for contact
detecti on whi Foraezampslie j areedn rche paras amt vwbbed ameditf ,f eheyroe iisnadcasances
between term nals can be maxi mum due to the nounting deviation, on
arrangewbereceienfinak surtacel in aPprighing appentd s tside ndarrhagkee
printin% head si de and ]
10 02 side) and a contact pad surface in a printing head side are
not parallel in the configuration where a group of contact pads
H1302 are provided in a plane part of the electric wiring tape
H1301, in case of occurrence of the mounting deviation. In that
case, a distance between the terminal surface in the printing
15 apparatus side and the contact pad surface in the printing head
side is different between end portions opposing to each other
in a terminal arrangement area. Then contact failures occur
when the distance exceeded a tolerance of a stroke of a contact
mechanism. Thus, contacts of other contact pads are not
20 guaranteed even when the contacts of a part of contact pads
selected simply at random are detected.

Accordingly, in the present invention, a configuration is
provided where terminals served for detection are appropriately
selected and the contacts of all terminals are guaranteed by

25 detecting only the contacts of parts of terminals. In other
words, the present invention uses the connection terminals for
contact detection which are positioned in a portion where a

difference in distances between terminals can be maximum due

to the mounting deviation, on arrangement areas of the external



correspondi ng connection termnals in the main body side. In the present
enbodi nent, a group of contact pads are arranged two dinensionally in a

pl anar area, which is alnost 5 rectangul ar-shaped. Therefore, the difference
in distances between term nals due to_hge nmounti ng devi ati on can be maxi num
in rimportions opposite to the area, in“particular, rimportions nost
distant fromand closest to the positioning datum In other words, the

di stance between term nals can be xi mymin any 10 corner. of the area
oVt QoG ATHALL OTATER AR <FORBANAI ol el Rt REfao agnd kdt dangt y.

wh h h f all.th
cont act %Fs%é“?ﬁéﬁ&?rf%ecoraﬁéé%&gﬁ”&éféﬁ%ﬁéﬂ?&i& i ool fia < In

bresent Uity Brsbihe ditbqaineR e, ouhih, biT GRNAEL PRRIAY hbreiDes an
ext ernalg gnahp(‘e%hrg‘ie&ﬁégﬂxport on, of r?tlhﬁb% e% Wi revﬁgc}]]apels nggilndglc t he

prlntlng ea € present odf'me ernal S|gn connecfion

ter ng nals €2 ﬁifarp-as‘iﬁpéﬁ%z@m&fo%@ arghd ea&%&@f‘e 3} @J §tan'nged

two dinensionally in the electric wiring tape H1301. T ree ese cont act

pads Hl¥Yxweoesi teemathd s tdite cos Neie mduheny HRRGIENONAESR Béemlel%‘i%fnpr
the contact detection. In other words, contact pads H1302a, H1302b, and

H1302c, iwhirdm poetiesid oppeskite &d ¢he agbh ,cOnart 26utlep | efiin poFraonsand
bottom | eft corner in the figure respectively, are used for the contact
det ect i aros Helded treafi t effi;om tamek e Losds ate thegoei ipad g datunont dat odheak
pads. Wien a connection state is confirned by inputting power or signals
from thomidsn bbey distapcer ihgtwgenpiammigals caredeomaxdmwneth a2
10 corner of the area provided with the external signal connection
terminals H1302. Accordingly, when the contacts are detected
in the corners, connections of all the contact pads inside the
area can be guaranteed. Connection terminals positioned in
three corners are used for the contact detection in the present
15 embodiment.
Fig. 5 is an enlarged perspective view showing of an
external signal connection portion of the electric wiring tape
H1301 in the printing head of the present embodiment. 32
external signal connection terminals (contact pads) H1302, which
20 are rectangle-shaped, are arranged two dimensionally in the
electric wiring tape H1301. Three of these contact pads H1302
positioned in the corners of the arrangement area are used for
the contact detection. In other words, contact pads H1302a,
H1302b, and H1302c, which are positioned in a top right corner,
256 top left corner, and bottom left corner 1in the figure
respectively, are used for the contact detection. Hereinafter,
these pads are also referred to as contact check pads. When a

connection state is confirmed by inputting power or signals from

the main body of the printing apparatus to three contact check



pads provided in the corners as described above, it is possible to regard
that contacts of other contact pads are al so made. Mreover, in the present
enbodi ment, not only positions of the contact check pads but also signals
used for the contact 5 detection are also appropriately sel ected.
Furthernmore, at this point, the contact®Yetection is carried out by using
not only a sane type of signals but also different types of signals. Note
here that at |east one type of signals is related to drive <control of

nozzl esPadhs areyideddin thgieosngxs as deisarikedyahoveut ithésdppesiddi& r ol
of nozzles are used, and at |east one of other tyges of signals is
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performng tHe tenperature ust ment e printing
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tenperaturée sensor can be inplenented during a manufacturing step of the

print ehrEsthetdstiateatnasa phient BENEigHd1s N8 FOLALBA &0 drive
sem conduct or di ode. The contact pad H1302b is for carrying out connection

of thiscurgtedl of tnoszpeesf,eiablotler wserdsf f 2ogilc syigasa D, SWanehscasry

descri bed above especially in a case where the printing head is used which

i s Afde amt fttheridgivaecentéciolotdfemmtzieanattecauised, and at least one of
other types of signals is unrelated to this.

Specifically, the logic signals include drive control
signals (DATA) of the electrothermal transducer elements in
accordance with the printing data, a signal (HE) determining

15 a drive waveform, and clock signals (CLK) regulating a transfer
of various signals or an operation on the print element substrate.
In the present embodiment, a signal determining the drive
waveform is used for the contact detection and the contact check
pad H1302a carries out a connection of this signal. Moreover,

20 a signal of temperature detection means (temperature sensor)
for performing the temperature adjustment of the printing heads
or ink, is used as a signal unrelated to the signal determining
the drive waveform. This temperature sensor can be implemented
during a manufacturing step of the print element substrate in

25 a print element unit in a form of a semiconductor diode. The
contact pad H1302b is for carrying out connection of this signal.

It is preferable to use different types of signals as

described above especially in a case where the printing head

is used which is made by forming the electrothermal transducer



-21- elenents and drive logic circuits on the sane print elenment substrate
In a process simlar to a sem conductor manufacturing process. This is
because reliability of the detection is not guaranteed even when the
contact detection is carried out based_§ only on a plurality of signals
participating in a |logic system since dn entire logic circuit can

mal function due to the contact f ai lure. Furthernore, since, for an
operatiog of the quﬁc circuit and so forth on tQﬁ%print el enrent substrate,
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drive wavpEerdn entiiiee aegic diecark taanpdieahctid®idie thetdleBeftact
nunmeral H1123 denotes an electrode for a latch signal LAT in order to latch

the dri vaidatreol signals DATA of the electrothermal transducer el enents
aligned in a shift register, 25 which is described |ater. Reference nuneral

H1125 denot es Fairtlsd rnbredespadd ,0if dihampopsrstpphyof Viheslpgliceditredite
el ectrothermal transducer elenments, and reference nuneral H1124 denotes an

el ect r oéngd o3o draxohl ¢roND)e qurivtpehdinegptt subidttrate, a power supply VDD

10 of TTL level (normally 5V) is required other than a power supply

VH for the electrothermal transducer elements, this is supplied

via the contact pad H1302c.

Fig. 6 1is a circuit diagram showing an electrical

configuration on the print element substrate provided in the

15 print element unit. Note here that denoted H1120 is an electrode

for print data signals (drive control signals of the

electrothermal transducer elements) DATA transferred serially.

Reference numeral H1121 denotes an electrode for the clock

signals CLK. Reference numeral H1122 denotes an electrode for

20 a signal (a heat enable signal) HE, which determines the drive

waveform of the electrothermal transducer elements. Reference

numeral H1123 denotes an electrode for a latch signal LAT in

order to latch the drive control signals DATA of the

electrothermal transducer elements aligned in a shift register,

25 which is described later. Reference numeral H1125 denotes an

electrode pad for the power supply (VH) supplied to the

electrothermal transducer elements, and reference numeral H1124

denotes an electrode for ground (GND) corresponding to this.

Reference numeral H1126 denotes an electrode for signal output



Ref erence nuneral H1126 denotes an el ectrode for signal output -22- used in
order to carry out the contact detection using the heat enable signal HE
and reference nuneral H1129 denotes an electrode for a |ogic power supply
(VDD). Moreover, although not shown ingthis figure, an electrode for a
signal DI A connected to the 5 tenperature sensor and an el ectrode for ground
(VSS) for the logic circuit and the tenperature sensor are provided. These
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tenperature sensor is connected to the contact = pad H1302b positioned in the

top beftteippaeature tdenfoirntind dieadlEttebad toe growerd Endofi Feit .tHe
nozzl es are provided per one row by the ink supply port H1102 in each of

the ej edlogifcpetiticanst dhd@ ¢hecttemperaturie awiscer aze ¢@wxoebdetdl103 for
heating ink in the nozzle and a drive elenent H1116 for driving the

el ect r ot her malThes@selleet reldare drdlldoBnearte dortay itdsxl dyntacteppdisdHid G
the respective one of the nozzles. Hereinafter, a conbination of each

el ect r otiredhed . & vdis dbeee leictisheal g9 gnadl pashs, fommeshin thesedesdric
referred 25 to as a print elenent. A tinme division driving method, which

di vi des "W Hindt taRgrell 30ilnt o The| glactmpds Hldads £om §heydreat enable

squgnﬂggéxaliﬁEaggpﬁgggfééig}Cfgfé HR%E!%bigb'ﬂﬁk ggntact pad H1302a

positioned in the top right corner of the pad arrangement area

in Figs. 3A and 3B. The electrode H1129 for the logic power

supply (VDD) is connected to the contact pad H1302c positioned

in the bottom left corner. The electrode for the signal DIA

15 connected to the temperature sensor is connected to the contact
pad H1302b positioned in the top left corner.

In the printing head H1101] of the present embodiment, n
nozzles are provided per one row by the ink supply port H1102
in each of the ejecting portions. The electrothermal transducer

20 element H1103 for heating ink in the nozzle and a drive element
H1116 for driving the electrothermal transducer element H1103
are provided by corresponding to the respective one of the
nozzles. Hereinafter, a combination of each electrothermal
transducer element, drive element, and nozzle is also referred

25 to as a print element. A time division driving method, which
divides n print elements into a plurality of blocks and drives
sequentially, is adopted in the configuration in Fig. 6.

Brief description of the driving method of the printing

head of such a configuration is made as follows.



Brief description of the driving nethod of the printing head of such a
configuration is nmade as follows. -23- The printing data DATA of a

pr edet er mi ned nunber (the nunber of nozzles driven sinultaneously included
in one unit of tinme division) of bits_%_e serially inputted via the

el ectrode H1120 synchronously with the"clock signals CLK inputted via the 5
el ectrode H1121 and are aligned and retained in the shift register (S/R
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the printing data in a serial data form This is inputted to a decoder not

shown ankdghetbro¢k /R aL1iD8. sWpeal $hBl it dngedatted 418 setaehiedy igach
of bl ocks (one unit 20 of tinme division driving), which includes

el ect r ottthee nehiftr aeglickereHald& sad odbscaribezh abhoukt, amedstgh onhrtiud t
print elenment substrate. The print elenents selected by an output fromthe
AND ci r dlik1Hl19bithomsankoeatad pni @t neixthestagsepéctde dhyifheseghbtel
selection signals are driven and power is applied 25 to the el ectrothernal

t r ansdudrl B8 erletchefs thepprinting daga inchaFReNSS itok theetaiteh siomalhe

noz%es La}xn’lﬁi i?&)rur 1':28 voiué t?'re electrode H1123. A logical product between
each of the drive control signals of the electrothermal
transducer elements outputted from the latch circuit H1117 and
the heat enable signal HE inputted to the electrode H1122 is
calculated by an AND circuit H1119.

15 On the other hand, block selection signals (BLE) for
dividing and driving n electrothermal transducer elements H1103
is added as a part of the printing data in a serial data form.
This is inputted to a decoder not shown and the block selection
signals BLK are generated for selecting each of blocks (one unit

20 of time division driving), which includes electrothermal
transducer elements to be driven simultaneously, on the print
element substrate. The print elements selected by an output
from the AND circuit H1119 from among the print elements selected
by these block selection signals are driven and power is applied

25 to the electrothermal transducer elements in response to this,
leading to ink ejection from the nozzles and carrying out of
printing operation. During this drive, the print signals, clock
signals, latch signal and the like for carrying out the printing

in a next unit of time division driving are inputted to the



printing operation. During this drive, the print signals, clock signals,

| atch signal and the like for carrying out the printing in a next unit of

time division driving are inputted to the .24 printing head. A

configuration carrying out the contact_gztection, which is a characteristic
e

item of the present enbodi nent, wll described next. Fig. 7 is a circuit

diagram particularly 5 showing an extracted major portion applied for the
contact detection of_ the external signal connection portionin Fig. 6. The
heat en®fi&iBHale3is adopted as one of the signals used for the contact
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al so drives such a connection state Confirmation circuit H1127. 20 By using

two | ogic sigmales hast Rridl®loresgnh1eHRNDEcadopeed weebna 6& tHecklighals
occurred in one signal path, for exanple, resulting in a state where norna

si gnal s wed af omytheuicouttact debtectipr f pheepresesplty, embedemesitri calt
connection state can be correctly confirned by signals from other signa
pat h. Ndtse @0 hpesalibieudlo claermpmattthaddetecitdarl dgk aiapraf $g0ck tdam be

10 where the heat enable signals HE is simply returned to the main
body side. However, in the present embodiment, an operation
result CNO of a connection state confirmation circuit H1127
constituted of an AND circuit H1127a operating a 1logical product
between the signal heat enable signal HE and the clock signals

15 CLK is outputted to the main body of the printing apparatus via
a connection state output terminal H1126. The power supply VDD
supplying power to the logic system formed of transistors
relevant to the drive control of the print element also drives
such a connection state confirmation circuit H1127.

20 By using two logic signals as in the present example, even
when a malfunction occurred in one signal path, for example,
resulting in a state where normal signals are always outputted
upon input of power supply, the electrical connection state can
be correctly confirmed by signals from other signal path. Note

25 that although the contact pad of the clock signals CLK can be
positioned anywhere, it can be positioned in a remaining corner
(bottom right of the area) in an arrangement in Figs. 3A and

3B, for example.

Moreover, the input signal DIA connected by the electrode



posi ti oned anywhere, it can be positioned in a remaining corner (bottom
right of the area) in an arrangenent in Figs. 3A and 3B, for exanple.
Mor eover, the input signal DI A connected by the el ectrode -25- H1130 to a
tenperature sensor TS formed of seniconﬂ¥ptor di odes, the signal DI A being
unrelated to the print elenment drive cofitrol, is used as a different type
of signals for confirmng the electrical connection state and is supplied
to the in body 5 of the printing apparatus to neasure current val ue

g oyt

t her eof HEdrP 0 tRe? ddriPRET A4S SRHT T hPmnath oduf SMHE AL GEPTodi @EESan
mal fancthgne+ab8d: PER bl 8RR ErETateiiin ha Wribhio e e abt YBecebtind 1 s
there | $5ndReat Bl ) 8o L SrlR Y BY S el R ST Eos B8 hitha L
o it | nE SReA e CongRlqtin tEk el £AT L B HE O A8 LB, FRE G, Rot”

confg r "Bk Re ﬂnr‘:i‘?ftingﬁ Iﬁﬁ&:’&t‘t‘ﬂ tPesd P8 shatend 'v'altl?ei#lgé'fggﬁg edr

next. Fig. 8 is a blo agram show ng a configuration exanp

control +p¥SicyA®dcthaeRridddisg. apparatus shown in Fig. 1. As shown in Fig
8, a controller 600 formng a main control portion of the apparatus has an

MPU 601, and ByREWIrE94 rid utgth@0cenkaed’ &8ttt £opoudiing tpl@radntypes
procedure described later, required tables and other fixed data. Moreover,

t he conoifotignal&Oashbssanibed soaf apn espeniin a casegrlaced amalufun¢BAibo)
603 for generating control signals to control the carriage notor 104, the

conveyi pgcmaired 13y oréds t gnapgr patim@ntbdasconnneotagantact detection is

10 carried out (a case where detecting that a contact is made even

though there is no contact), the electrical connection state

can be correctly confirmed by the other signal path.

A configuration and processing in the printing apparatus

side for carrying out the contact detection or the confirmation

15 of the electrical connection state will be illustrated next.

Fig. 8 is a block diagram showing a configuration example

of a control system of the printing apparatus shown in Fig. 1.

As shown in Fig. 8, a controller 600 forming a main control

portion of the apparatus has an MPU 601, and a ROM 602 storing

20 a program corresponding to a control procedure described later,

required tables and other fixed data. Moreover, the controller

600 has an application specific integrated circuit (ASIC) 603

for generating control signals to control the carriage motor

104, the conveying motor 134, and the printing heads H1000 and

25 H1001]. Furthermore, the controller 600 has a RAM 604 provided

with an area for spreading image data and an area for work during

the execution of the program. Further, the controller 600 has

a system bus 605 for carrying out transmitting and receiving

of data by connecting these MPU 601, ASIC 603, and RAM 604.



25 H1001. Furthernore, the controller 600 has a RAM 604 provided wth an
area for spreading inmage data and an area for work during the execution of
the program Further, the controller 600 has a system bus 605 for carrying
out transmtting and receiving of data,py connecting these MPU 601, ASIC
603, and RAM 604. -26- Moreover, refere% e nuneral 610 denotes a host
apparatus as a source of supply of inmage data to the printing apparatus
such as conpu ' ras. | mage
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detecting an apparatus state” and constitute a position sens
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sensor (diode sensor) TH provided on the print 15 el enent substrate and the

| i ke. Fagpweravas, vief edencatewiRicd E#PFJesaties a carriage notor driver
driving the carriage notor 104 for nmaking the <carriage 2 scan back and

forth in the Refeseaced nameiral &0 r@dérotrse AUNrEdupsofiensivét ches
conveying notor driver driving 20 the conveying notor 134 for conveying the
printingansgit ithuted @f $wistahébofiorarecsionimg dne teswantpl @n oi nputobya@n
detection procedure of the external signal connection portion. Firstly, the
| ogi ¢ pOmETaLPPl puebDAsS T PPVLEdSIP pveitahd621 and a print switch
10 622 and the like for instructing to start printing. Reference
numeral 630 denotes a group of sensors for detecting an apparatus
state and constituted of a position sensor 631 such as a
photo-coupler for detecting the home position, and the
temperature sensor (diode sensor) TH provided on the print
15 element substrate and the like.

Furthermore, reference numeral 640 denotes a carriage
motor driver driving the carriage motor 104 for making the
carriage 2 scan back and forth in the main scan direction, and
reference numeral 642 denotes a conveying motor driver driving

20 the conveying motor 134 for conveying the printing medium.

Fig. 9 is a flowchart showing one example of a contact
detection procedure of the external signal connection portion.
Firstly, the logic power supply VDD is supplied in step S1 and
the operation result CNO of the connection state confirmation

25 circuit H1127 is determined in step S3. Since the heat enable
signal HE is not supplied at this stage, if any waveform appear
while an output CNO should be essentially "0", it is determined

that some form of malfunction has occurred as a result of the

mounting deviation and an abnormality notification is carried



the operation result CNO of the connection state confirmation 25 circuit
H1127 is determned in step S3. Since the heat enable signal HE is not
supplied at this stage, if any waveform appear while an output CNO should
be essentially "0", it is determned that sone formof malfunction has
occurred as a result of the nmounting déviation and an abnormality
notification is carried -27- out (step S13). On the other hand, when the

out put CN% [ onfi d as "0" the clock signals CLK and the heat enable
si gnal S5 résgﬁBpFﬁgﬁ)‘in step S5, and the operation result CNO of the

lgnals are . GO R JbEgoRrn . SR rhe PhERE AR ITLERS AT A "0
: 1y Sl © A h" fe 'S
hoat onl© s 1S GER SdIThE < RERIS LTofRI MEREL RupBl ol

it is detpigidiedd halh iR bg;er}aanéiaﬁlfél@ﬁijvcoeNéoofa@n@%&&ﬁéet%xﬁs& t

of the nounting deviation and the abnornmality notification i1s carried out

(step SkonfVbmAthle euienti tChHP1ix7 ¢andét BRfidte MON-Wien bt 8 g¥als Hie
procedure proceeds to step S9 and the current value of the signal D A
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information is detected here, the procedure termnates normally (step Sl11)
and i f navdformseoweat dfiche alroerit sdaineel s Chktapim&rs eith Aoy pbeiod
contact pad H1302b is not contacting the termnals in the correspondi ng
carri ag@fsitde headbaoatdle syigmal HE an bhei gutpurti ENOout Hpsteare1S13)E thds

I ncidentally, abnormality notification can be carried out via a notifying
porti on BB Mg amearovilielisi detaemdnad ithpt goee feem of A bjuneddosuch
as LCD and LED provi ded on an . L

10 has occurred as a result of the mounting deviation and the
abnormality notification is carried out (step S13).

When the output CNO is confirmed as non-"0" in step S7,
the procedure proceeds to step S9 and the current value of the
signal DIA related to the temperature sensor TH is determined.

15 When the temperature information is detected here, the procedure
terminates normally (step S11) and if not (a case where the
current value is not detected since the contact pad H1302b is
not contacting the terminals in the corresponding carriage side),
abnormality notification is carried out (step S13).

20 Incidentally, abnormality notification can be carried out
via a notifying portion 650 (Fig. 8) provided in the printing
apparatus. Display means such as LCD and LED provided on an
operation panel and the like in the printing apparatus or sound
output means like a buzzer can be adopted as the notifying portion

25 650. Moreover, by communicating with the host apparatus 610,
the notification may be carried out via the display means or
sound output means in the host apparatus side,. Furthermore,

these can be used in combination where appropriate.

In addition, either of the detection using logic signals



operation panel and the like in the printing apparatus or sound out put
nmeans | i ke a buzzer can be adopted as the notifying portion 25 650.

Mor eover, by conmmuni cating with the host apparatus 610, the notification
may be carried out via the display neang,or sound output neans in the ho
apparatus side,. Furthernore, these cafi"be used in conbination where
appropriate. In addition, either of the detection using logic signals .28
or the detectiqgn,using tenperature sen i gnal s can be carri out fir
4. O hePE Fha fEtagiion

arranged two.dinensionally in the planar area, which is al nost
rectangﬁvgiﬁgﬁﬁggd. Accordingly, since the distance between termnals in
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check pads. wever, the contact can be cted approp
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the like. That is, termnals whose disfances fromthe connection terninals

in the pNindsag fdcepRguabys- gﬂ%eaec AEc oA AgDyEUe stiqdde tieUNgiBEance
devi ation should be sel ected. reover, although the heat enabl e signal

t he cl otetwegnatermiaalsed mshidheriop ingilgwatiss idedahdr ihheheoptant ing
detection in the above enbodi ment, other signals nay be used. 20 For
exanpl eappgmatusf bite cbesomait makiandor net ofetrtbaiser carnews ntofdatthe
signals may be used. Simlarly, if there are those
arrangement area due to the mounting deviation, connection
10 terminals present in the corner are selected as the contact check
pads. However, the contact check pads can be selected
appropriately in accordance with a shape of the arrangement area
of the contact pads and the like. That is, terminals whose
distances from the connection terminals in the printing
15 apparatus side become maximum due to the mounting deviation
should be selected.

Moreover, although the heat enable signal and the clock
signals are used as the logic signals used for the contact
detection in the above embodiment, other signals may be used.

20 For example, a part of bits constituting a format of the serial
print data signals may be used. Similarly, if there are those
other than signals related to the temperature sensor as described
above, they may be used if they are signals unrelated to the
logic signals.

25 Furthermore, it is certainly possible to determine the
number of color tones and types such as color and dnsity of ink
used where appropriate and it is needless to say that the present

invention is not limited to those described in the aforementioned

embodiment.

and



other than signals related to the tenperature sensor as described above,
they may be used if they are signals unrelated to the logic signals. 25
Furthernore, it is certainly possible to determ ne the nunber of color
tones and types such as col or and dnsipg of ink wused where appropriate and
it is needless to say that the present PAvention is not limted to those
described in the aforenentioned enbodinent. -29- Additionally, since the

print elenent and the drive logic circuit can be integrated on the sane
print el enent Adfbstiapallyy §inGE (the pokertelemeps 34 Eheddatisre logic
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type using electronmechanical energy conversion el enments such as piezo 5

el enent puf Ahe Bt €richa poasRIttioyeiitPBabas heeBudesar pbed tiihdgecdd
with respect to preferred enbodinents, and it will now be apparent” from

the foregoneg &o rumiserskifl leefecbibhe opdénihgs arangempaethe minsd f i aath iajls
may be made without departing fromthe invention 20 in its broader aspect,
and it iGendetynaadt farthdremeterea plurality of ejecting portions are
10 provided which correspond to inks of plural colors. However,
there are various kinds of ink ejection methods applied to the
ink jet printing apparatus, the invention can certainly be
applied also to the ink jet printing head of a type using
electromechanical energy conversion elements such as piezo

15 elements, for example.

The present invention has been described in detail with
respect to preferred embodiments, and it will now be apparent
from the foregoing to those skilled in the art that changes and
modifications may be made without departing from the invention

20 in its broader aspect, and it is the intention, therefore, in

the apparent claims to cover all such changes and modifications

as fall within the true spirit of the invention.



the apparent clains to cover all such changes and nodifications as fal
within the true spirit of the invention. -30- CLAIMS: 1. An ink jet printing
head attachabl e/ detachable to/froman i $ jet printing apparatus,
conprising: 5 an ejecting portion havin'ggI nk ej ection openings and el enents
for generating energy to eject ink fromthe ink ejection openings; and a
pIuraIit¥ &i %pnnection termnals for carrying out an electrical connection
of signa A lfuding drive signals of the 10 elenents by contacting a
plurality of connection terminals in the ink jet printing apparatus when the
head is nmounted on_a main body of the ink jet printing_apparatus, wherein
from anohg t At piikaP Pty PEintsRGeBERON2E BRAARFRI Y/ defachaddst HOUS TOBr Anank

whose di stances,{:md e cenrectbpprigingnals 15 in the ink jet printing
appar at us becone maxi mum when a devi ati on occurred in the nounting, are used

as termnal s &oredecbtnd opovtiem havind rimhal e totinagt i epersingse st veemanhes

ink jet prpnti a e 1l nk.j j Nt fu d rei. t
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signals ahddifferent types. 2. An ink jet printing head as clainmed in claim

1, wherein the ﬁluralj%y of connection term nal are arranged,.in a planar
a

area, which i& sRbHLTEMTAIIQF r EOPRAGHEAR - shgEdaland I8E | 35FY1%% (MF of™t he
term nal s1tefrfeiectbaRedt EoheldH NAlgnPOsi thenedihd geaneersiatdeopl amar

area. 3. Anink jet printing head as claimed ,in claim1, wherein at
10 elements by contacting a plurality of connection terminals in the
ink jet printing apparatus when the head is mounted on a main body
of the ink jet printing apparatus,
wherein from among the plurality of connection terminals, at
least two terminals whose distances from the connection terminals
15 in the ink jet printing apparatus become maximum when a deviation
occurred in the mounting, are used as terminals for detection of an
electrical connection state between the ink jet printing head and
the ink jet printing apparatus, and
wherein at least two of the terminals for detection are used

20 for at least two signals of different types.

2. An ink jet printing head as claimed in claim 1, wherein
the plurality of connection terminals are arranged in a planar

area, which is substantially rectangular-shaped, and at least

25 two of the terminals for detection are terminals positioned in

corners of the planar area.

3. An ink Jjet printing head as claimed in claim 1, wherein at
least two signals of different types are used for detection to
30 carry out a confirmation of contacts of all of the plurality of
connection terminals, a first one of the signals supplied to one of
the at least two terminals being a logic signal used for carrying
out a drive control of the elements, and a second one of the
signals being supplied to another of the at least two terminals

35 being a signal not related to the drive control of the elements.



| east two signals of different types are used for detection to 30 carry out
a confirmation of contacts of all of the plurality of connection termnals,
a first one of the signals supplied to one of the at least two term nals
being a logic signal used for carrying out a drive control of the elenents,
and a second one of the signals being Sdpplied to another of the at |east
two termnals 35 being a signal not related to the drive control of the

el enents. -31- 4. Anink jet printing head as clainmed in claim3, wherein

at |eastdtwo @n timksjghabrisitngfbeast aspekaimetuda c£laimaB, wpelred to
acircuit, which carries out drive control of the elenents and a signal

unr el at @t tkeast stwg af thej sikapadl spPifndidd aremt skypeai hbglundecashonal
wherein the a _signal applied to the circuit is a signal for determ ning
drive waRRbiffof f?e GlLEfBAtLs. WHL@h GATTHes é?uBriiﬁt]M‘?g ¢aErad ofaithe |n
claim4, wherein | east t hree of L tern1 s for detection are used,

and V\hé’r]e‘?'ﬂeﬁﬁé @Indtﬁae $hopal 4G Pge 1:1 Ppl yi ng power to the
C|rcg 15 7. Anink jet printing head as clalned in claim4, wherein
signals unrelated to the signal applied to the circuit, is a signal related

to a terperat 'ﬁedﬁ@gcﬁ’{aggb%}&d@%g”hé% 'an_-'.k éfél 8&' '?Lhe%g 1 GRa ! O %irerfﬂ ng
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provided on a su str ormng the el ements. An ink jet printin
head as 1@t 108 wlavfé@mlofw&weeléuements.

10 6. An ink jet printing head as claimed in claim 4, wherein
at least three of the terminals for detection are used, and
wherein one of the three terminals is for supplying power to

the circuit.

15 7. An ink jet printing head as claimed in claim 4, wherein
signals unrelated to the signal applied to the circuit, is a
signal related to a temperature sensor provided in the ink jet

printing head for carrying out temperature detection.

20
8. An ink jet printing head as claimed in claim 7, wherein
the temperature sensor has a form of a diode sensor provided
on a substrate forming the elements.

25 9. An ink jet printing head as claimed in claim 1, wherein

the elements have electrothermal transducer elements for
generating thermal energy to cause film boiling in ink as the

energy.



the el ements have el ectrothermal transducer elenents for generating thernal
energy to cause filmboiling in ink as the energy. -32- 10. An ink jet
printing apparatus to/fromw hch an ink jet printing head as clainmed in
claim1l is attachabl e/ detachable, conpkdsing:- means for notifying an
abnormality in a case where contacts 5 between the at |east two connection
termnals in the head side and at |east tw corresponding termnals in the

appar at sid are not detected. 11. An ink jet i nting. head . .
at t achabPe/ defRcHANF 3 ©5/ BGH GHAP nAPDAF 3 ERS pEPHELAR ABHRFR *0 EBlpdedi ng:

an ejecting .portion_having.nk eiLection_qpenings and e%e nt for
generatPﬁ;h#&ﬁ%yh?ggeﬁgb%%Qﬁm? oﬁptﬁg%#%JLﬂﬁgnékﬁP% gﬁﬁﬁJaet%ﬁHagle,
pIuraIiEg ?; fgfﬁﬁqtion termnals for carrying out an 15 electri cal
connect ron ot st'gral s including drive signals of the elenents by contacting

a plural ity ofconnegat 88%%%!?% %Pnror}.‘ﬁ\ai- JeJt% ap&iiglei Wefgpéélfi‘Eg%t Oen

the head is nmounted on a ( the in priAting appara
wherei NpbRgrdb i Bhé Y+ 01 e GGRNRGH %ﬁﬁé@tﬂéhstg&%ﬁ{cf{fé'gﬁq thHe ﬁeﬁliaﬁﬁrde
area, which is substantially rectangul ar-shaped, an wherern at least two

term nahfdPRY tieRed #o CO6 PLESpYnd 18y PEAPAL nANeA i THE shEerhhEl Bale for
detection of an electrical connection state between the ink jet printing

head andriehendbkdgeectdd printi ng apparatus, the at | east two of the
termnals for detection

11. An ink jet printing head attachable/detachable to/from an ink
10 et printing apparatus, comprising:
an ejecting portion having ink ejection openings and elements
for generating energy to eject ink from the ink ejection openings;
and
15 a plurality of connection terminals for carrying out an
electrical connection of signals including drive signals of the
elements by contacting a plurality of connection terminals in the
ink jet printing apparatus when the head is mounted on a main body
of the ink jet printing apparatus,
20 wherein the plurality of connection terminals are arranged in
a planar area, which is substantially rectangular-shaped, and
wherein at least two terminals positioned in corners of the
planar area are used as terminals for deteéﬁion of an electrical
connection state between the ink jet printing head and the ink jet
25

printing apparatus, the at least two of the terminals for detection

are used for at least two signals of different types.

12. An ink jet printing head as claimed in claim 11, wherein

at least two of the signals of different types include a signal



are used for at least two signals of different types. 12. An ink jet
printing head as clainmed in claim1l1l, wherein at |least two of the signals
of different types include a signal -33- applied to a circuit, which carries
out drive control of the elenents and.ggsignal unrelated to this. 13. An
ink jet printing head as clainmed in claim 12, wherein 5 the a signal
applied to the circuit is a signal for determning a drive waveform of the

I . [ ' i Qti head | ai ned, i |_ai i

Ceast 1t b0 8 i RERe Y o P colbn e e lednE S tRbteit omSor
h h hpals 4 s, f YA [ it. 15. An ink j
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signal applied to the circuit, is a signal related to a tenperature sensor
provided in the ink jet printing head for carrying out tenperature

detectiam. An ink jet printing head as claimed in claim 12, wherein
5 the a signal applied to the circuit is a signal for determining

a drive waveform of the elements.

14. An ink jet printing head as claimed in claim 12, wherein
at least three of the terminals for detection are used, and
10 wherein one of the three terminals is for supplying power to

the circuit.

15. An ink jet printing head as claimed in claim 12, wherein
15 signals unrelated to the signal applied to the circuit, is a
signal related to a temperature sensor provided in the ink jet

printing head for carrying out temperature detection.





