; e3eKK4Rj 6T' 4 4 i ~~t ~~~t ~~~ Non- Cont act Conmuni cati on Between Device and

Qartridge Containing Consunmabl e Conponent The present invent|
t echnol ogy for non-contact communi cation between a device su % Wﬂer

and a cartridge containing a consunmabl e conponent. After being

exanpl e, after a period of about 6 nmonths, the quality of the i NP nk
units (ink cartridges) for ink jet printers may deteriorate as a result of
the environnment in which it is used. H gh printing quality thus may not be
achi eved sNoetConsacta@dmrheancation ewesh Deeiceramd €anteiylgbeCanlieensed y
affected. An exanple of a vvay to deal r\?nd& Mrobl emis to provide the
ink unit with nmenory such as Sure that data for

speci fying the expiration perlod of the ink is stored in nenmory. A
transmtter/receiver provided in the printer main unit can conmunicate with

the nenory throutte cordsaelt ie¥dHtich SrdlatéLad tteehealdkyC dBeehbhngoi et
expiration period of the ink. In addition to data related to the expiration

peri od, datemsuahicasionhdetwebnt andevicet fechnaana pfintek arehed rdargridgeeach
I nk uni_t may al so be stored. fAn al ter natlve to contact type nmenory such as
EEPROM i s %yntalmng a consumable component.

After being opened, for example, after a period of about 6
months, the quality of the ink in ink units (ink cartridges) for ink jet
printers may deteriorate as a result of the environment in which it is
used. High printing quality thus may not be achieved sometimes, and
the print head of the printer may be adversely affected. An example of a
way to deal with this problem is to provide the ink unit with memory
such as EEPROM, and to make sure that data for specifying the
expiration period of the ink is stored in memory. A transmitter/receiver
provided in the printer main unit can communicate with the memory
through contact terminals to read the data concerning the expiration
period of the ink. In addition to data related to the expiration period,
data such as that relating to the amount of ink remaining in each ink
unit may also be stored.

An alternative to contact type memory such as EEPROM is a
structure in which a non-contact type of memory element is provided,
and radio transmission is managed by a read/write sensor provided in
the printer main unit.

However, because of the breadth of the communication range,
such radio transmission featuring the use of non-contact type memory
elements can result in the accidental reading of data in memory

elements different from the intended memory element, that is, mixed

signals. In the case of color ink jet printers, for example, a plurality of
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structure in which a non-contact type of nenory el enent is provided, and
radio transm ssion is managed by a read/wite sensor provided in the
printer main unit. However, because of the breadth of the conmunication
range, such radio transm ssion featuring the use of non-contact type nenory
el ements can result in the accidental reading of data in nenory el enents

di 1 erent diRRANGKNLEAYI: WHRINYOPBLIor By he SHXAGdHN8 shark, Lhe

case of color ] et prlnters ura 1T

FEET T pech fonh | endBlbthet |id | Al c’é@ﬁ@g@z’(mk duﬁftersempdﬂﬂk nérinbery, or a
plurality of color inks are arranged at a short pitch fromeach other in a
carri age (3avketinias geppling nigntssrgnecasecdmezunissgian myithn adjacemndoimk

t t t tead of th t ended Kk t.
A tempt o vt it habBSE driareled BIE PR nfor mat i on uni que to each
non- cont act ”en%txeﬂtp%w&e 851085 bRE shBd NHAELARoK faiguead by

t he pl’l nter maln uni SO0 as to ensure proper conmuni cation as el enent

was di sti ngiols hed-édviReg mefitoryseeaierithendié ha@entid I if firnigtist faeguent
communi cation. However, since the procedure for reading the ID information

i ncl udes aepdoeshe faFinteravein Unjt,nsxes toi ersute, prayas camimanieation as

R DA b LR S
every co
communi catd@f, gr prOV| i te}rh mfrE4EhA9! }‘I’ov@&e?bjsﬁ%e ?ﬁetﬁ}%&ﬁ@&g%r

I nvention 1s t ni que permitting nbre rapi d hon-contact
communi catreadilgt theeiDa idfsrntLtiendiriclades r 4 dgeodesst fom Ipirgv@ntiﬁgsiﬂiﬁbdi e

conponent. In order to attain at |east sone of the above and other rel ated
signals, referred to as an anti-collision process, running the ID
information reading process for every communication process on each
unit can result in a much longer communication process overall.

Accordingly, an object of the present invention is to provide a
technique permitting more rapid non-contact communication between a
device and a cartridge containing a consumable component.

In order to attain at least some of the above and other related
objects, there is provided a device in which a cartridge housing a
consumable component can be installed. The device comprises: a
cartridge holder in which one or more -cartridges containing a
consumable component can be mounted; and a transmitter/receiver
capable of non-contact communication while near the cartridge. The
cartridge has a memory circuit comprising an antenna capable of non-
contact communication while near the transmitter/receiver, a memory
for storing data relating to the consumable component, and a controller
for controlling communication with the transmitter/receiver and for
controlling access to the memory. The memory circuit has an anti-

collision mode in which the transmitter/receiver checks the ID of the

cartridge, and an active mode permitting memory access upon reception
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objects, there is provided a device in which a cartridge housing a
consumabl e conponent can be installed. The device conprises: a cartridge
hol der in which one or nore cartridges containing a consunabl e conponent
can be nmounted; and a transmtter/receiver capable of non-contact

comuni cation while near the cartridge. The cartridge has a nmenory circuit
conpri singgap antaane 5ARAN & A IONE ALACt HEO ek OlkepBle? NORhe! NE
transmtter/ receiver, a nenory for storing data relating to the consumabl e
conponent ,mafibrg €iedtitols! €ipdiste sPshifahki ROt an®iste GohicinNigvnd ihhenti-
transmtter/ receiver and for controlling access to the menory. The nmenory
circuit hawllasioanmiods! td active moade withwiittc hassiag thmesyght the anéceollisiornhecks
the I D of tha cartridge, and an active node permtting nmenory access upon
reception™84€. of a nenory access command fromthe transmitter/receiver.
The nmenory circyjtiy: Lt . S | i LN
anticollision ml;laet 1% S%@‘??@égm?%%%{‘%g% 1{)(%1@2}0%8 %ﬁﬁgﬁéﬂhgﬁgﬁ st
anti-col | ifab@e wizleut Iphdsthg thirbughUWhe ahfiecdlHBTY ntbd& Yot chabkity thet O
menory access node w thout passing through the anti-collision node for
checki ng tlRs tiMs tparsipengi madregrapide noapcen tast - comiagnicadginrurtheat the t han
t he conventional, deyi ces. According to an aspect of the present invention,

t he devic&qp§e&qﬂqgh V¢SP-which a plurality of ink units each equi pped
with an el ement ap [ t nt.eds .The pLi:At er
conprises an ink un??hg%g%é§§%ﬁgﬁgég@fgfaéﬁ%%%¥55¥gﬂ¥ﬁ%“g?ﬁ%Q?Y@%’%fgink
units, andcrifterlin edliclhm phandithaf idkadnig edchveqiiipged atiahuporl@@eneont act
comuni cation with the elenent. The printer is characterized by conprising:
a first prosgedile of stoning data areete b mowmted. (Tee pointeni cumpoisereains
comuni cat.es with an el enent. prqvided in.the.ink,uni.t to. read |,

of or mat | JAKSHBHOHPROT NN BRBAPT SHRpORtb G BIGHE Fleit  WHIG PAShe
comuni cat/ : {.cat it L h t A At i uni t
uppor t od Ty AL ATELES B2, Meldink 6r RRRE dRfe bPB, hini it it
based on tdeenidunichoibamtwion that eleaserbeenTheagrirdiee e ccivraptedeedireyi s run
wi thout the first procedure being runif the ID infornation stored in the
el enent preovRBEEIng tehefirstk pracedvas dnr sabichhedar peaplyr ik eagitwhéhet he
conmuni catcioon rreainstistarts conmuni catci:r‘% wi tt theelgl enent V%ﬁet hat .t he
communi catS oA HERE OB Cat RS RHPACE E %Y Rt e BRPY goﬁhﬁﬂ?cation
wi th ot heringl GRBNLS 3Rl PO RHBYRRIRMH Ifofdd NP REmMBREAUSR of QEcHIgh 1Nk
unit, the comrunication nmeans reads the ID information stored in the

el ement i rprokedund inmnwhichn thhecdmnsiin jpadioed niep nsacdnoanmioa st esthnithé t he
element in_the second -g . procedure while the el enent is distinguished
based on tHAETEDti BFORAGE | ih theointth Anit nPPPT o Piathringt Bdtl SUPRATE

el ement c sed . to RN o) i.Gad ] [ ' - i.th. a
specific §£8§§¥¥éﬁgﬁ%n?ﬁﬁﬁﬁgggﬁpﬁg%Egcon 6&@%%8uré§}gﬁéﬁg)aﬁﬂﬁgﬁ%&$%e
first procedurieadehéh mead.f The ddbohal prodéd@re s&orasl withole ehemart
provided in the cartridge has al ready been properly read when the

comuni catpresedvansbsirg twiw oifnihe cBPi igfonimatiome stdrederin, the tchemente
commruni cati on. ns mmuni cates. with the el enment) thys shortepin he time
necded f orP PRI RuME altHori bfio BESs SHFEAY: RECTDPFAPSH Fafrth WaEPatReady
been pr °p%‘rﬁ(rr{)xﬁ?i@aﬁﬁﬂefr}fta*}%“s%’éﬂ%‘.o%%ﬁjﬁﬂcggngf witherhd ‘é?erﬁlﬁ‘ﬁ, 56 et

I nventi on my e reall ze |navar|etyo e odl nents, suc as evices I n

whi ch car tthiedtgrana@micatidn g A rodsimih R atesRdtie the Glemeatnount ed;
cartridges containing a consumabl e conponent; nenory el enents or nenory

circuits for cariadidertal comaiunicgtigncwitdbuatiirecleomuiseean ber praviengedevi ces
rinters).,, canput.er systens c rising a deyi in which,cartridges

Cont ai it niaRBTBURET DECEHBEnaN EoH ek dotiit dhe RAAUAGIOD FBEARS ng

such vari %Edgeﬁﬁﬁfc‘?ﬁ’ irﬁ’é?xtn%rf?m %E%Myth%l L% i ARUESK xﬁ’ﬁfr%girrfj‘@ﬁef or

i npl ementing the tunctions of such various devices, systens, or nenory

el ement s; firgeopehdegiuredi and@ncathinmtingtsbs caighutttle plageapsirarther eeconéd; and
data signals enbodied in a carrier wave including the conputer program

-3-



Enbodi ments of the present invention will now be described by way of
further exanple only and with reference to the acconpanying drawi ngs; in
which: Figure 1 schematically illustrates the outer appearance of an ink
jet printer. -4 Figure 2 is an oblique view of the structure of the sL of
the carriage in the ink jet printer. Figures 3(a) and 3(b) schematically

i[lustrat r;?;%@dﬁ?é alhBNSNiRe DRIAREAL L e AR YuBHRIEMSsed on the

: I
transmtt recei ver/receiver 1n the printer In unit. Ings 1tiona t he

Fi gure 4(dnhfaimdaddh) so thiat theelD Hafsimatibur storedt fie thensleyn sl teaant be and
the internal structure nmenory elenment and read s nsor. Figure 5(a) and 5(b)
show t he cvsadetn she¢k ihthersemryualication isheing made witlh cusperifidarapghong
the contents. Figure 6 illustrates the internal structure of the ink jet p
i nter. Fig‘ﬁ REAt’s a bl ock di agram of the internal structur of the control

circuit in the ifko] ¢hePEdYR procedure is run without the first procedure
being run if the ID information stored in the element provided in the
cartridge has already been properly read when the communication
means starts communicating with the element, so that the
communication means communicates with the element, thus
shortening the time needed for the communication process when the ID
information has already been properly read other than when powered
on or the like. -

The present invention may be realized in a variety of
embodiments, such as devices in which cartridges containing a
consumable component can be mounted; cartridges containing a
consumable component; memory elements or memory circuits for
cartridges containing a consumable component; printing devices
(printers), computer systems comprising a device in which cartridges
containing a consumable component can be mounted; methods for
operating such various devices, systems, or memory elements;
computer programs for implementing the functions of such various
devices, systems, or memory elements; recording media on which such
computer programs are recorded; and data signals embodied in a
carrier wave including the computer program.

Embodiments of the present invention will now be described by
way of further example only and with reference to the accompanying
drawings; in which:-

Figure 1 schematically illustrates the outer appearance of an ink

jet printer.



Figure 8 is a flow chart of the steps involved in the ID infor
_reading process (first procedure) and the nenp access process
procedure) such as the process for reading d to other than t hg
i nformati on or the process for witing data on the r
Figures 9(a)-9(e) illustrate the carriage operating segue ce

transmtter/recpig{le/ pagedry ¥bli sichhef tRel H-aefl ontied stlreg
el enent. Figures 10(a)-10(d) il
t he transof thecAreage vertheaodi je¢primtzgds data other tha the ID
in the nenory element. Figure 11 illustrates the_transition il

t )
mod s of the meftgures| eightand 13(ly; gﬁ@?lénlazt%ﬁsa dusiratsartheddy
conmuni cat il%i be?lween EDQE iQk uni heand qlp‘ri nt er m%iln lénitt in_tH
anti-col | F%I ﬁ’nﬁ ORess. YV_ tre 1_§ I's a Fg}ﬁrghart_%’tﬁﬁ Fi ng
communi Ca%ﬂé?fbrﬂﬁié’iﬁ?@céib@r/ PlceRirtindiMe PFhEemdTRI Wnini t in th
access proce -5 igure 14 is a flow chart detailing the prog
the menory el enBigur@l #(4)steepbs 4BB ailldhsE3Fei th&i grnetdsd) .of Filgel|
flow chart_ detailing the process of witir from
element, and the internal structure memory element and read s
Figure 5(a) and 5S(b) show the contents of the memory
and the manufacturing data among the contents.
Figure 6 illustrates the internal structure of the ink jet p
Figure 7 is a block diagram of the internal structur
- control circuit in the ink jet printer.
Figure 8 is a flow chart of the steps involved in
information reading process (first procedure) and the memoryj
process (second procedure) such as the process for reading dd
than the ID information or the process for writing data on the reg

amount of ink.
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Figures 9(a)-9(e) illustrate the carriage operating sequence when

the transmitter/receiver/receiver reads the ID information

memory element.

q

~J

Figures 10(a)-10(d) illustrate the carriage operating
when the transmitter/receiver/receiver reads data other thar
information in the memory element.

Figure 11 illustrates the transition in operating mode
memory element 311.

Figure 12 is a flow chart detailing the communication
the ink unit and printer main unit in the anti-collision process.

Figure 13 is a flow chart detailing the communication

the ink unit and printer main unit in the memory access proces
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to‘the nmenory el enment 311 (steps S24 and S34 in Figure 13). Fig
flow chart of another exanple of thflow of conmunication betweg
el enent and printerain unitillustrated in Figure 8. Preferred ¢
the invention are describedBl ow inthe follow ng order.A Qutli
printerB. Structure of carriage and surroundingsC. Structure ¢

el ement and tr a'i‘ﬁgﬂﬁé Qi [ SCLIMGF RSt RtAind t8E NHocaEs Wi HER]

printerE. Intern structure of control circuitF.” Operation of
printerG tRetraehsorgfelementcdl 1 steps Sﬂa)aeﬁisSBSDatEuglLﬁeOIfS)rrermr
processl. Variants in flow of comruni cation between printer ne
andmenory el enefiiguraalfets faflPwnelart detailing tye Prreqsst opMTitit

erboai moncbgnePke et | FoBRb G RobeR BB B A gure T

enbodi nen el%mg fgure 1

schematic view ghigguch @nsi AK oGt rdﬂar%roﬁa%taér'&&mﬁle RSt B
illustrated here. The color pinter 10,which is an ink jet pri

of producicommeiricationgbstweean arthe mkemioryyelenvdntpraind @rinte
6 colors, .including li ghtyan (LCOand light magenta (LM
four standdnstraeed s SHEURE 8eyan (O), magenta (M, yellow (Y),

are ej onto a ?ﬁﬁ‘% (ﬂtlxﬁgagbrjﬂ tﬁg‘)ﬁ tln é’;{fﬁ%‘ﬁmh

formthereby fo ﬁ%crbéi%d
dkded color ink set,

6, such aghthgnsivang may enpl oyed. As illy
Figure 1, the color printer 10 co paper-feed structure in whig¢

printing obj éct Osuttineas! iailt jeft primi@dbove and in back is ejected

front. An operatl ng and a paper ejector 12 are provided in the
printer 10, &hdSATjeivee qf@déaagf@m@ SHTERMAdEES back. The ope

i ncludes varioug, 3eAPSLAL! ogf}ngﬁhf&ﬁe&%%ﬁuaﬁf %aaélé}ﬁ t'_)’t%l}recg v}

al so be irises a aper pane derment
D. Internal structure of ink jet printer

E. Internal structure of control circuit
F. Operation of ink jet printer
G. Details of anti-collision process
H. Details of memory access process
[. Variants in flow of communication between printer main
memory element
J: Other variants
A. Outline of ink jet printer
An outline of an ink jet printer as the primary a
printing device as an embodiment of the present invention is ¢
below. Figure 1 illustrates a schematic view of such an ink jet |
A color ink jet printer is illustrated here. The color p
which is an ink jet printer capable of producing color images,
jet type of printer in which a total of 6 colors, including light ¢
and light magenta (LM) in addition to the four standard ink
magenta (M), and black (K) are ejecte

cyan (C), yellow (Y),
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button 111, and a display |lanp 112. The paper ejector 12 is pr

ovided with a

paper ejector tray 121 that covers the paper ejector opening when not in

use. The paper feeder 13 is provided with a paper feed tray 13
the cut paper (not shown). The printer 10 nma al so be provided
feed structure which permts not o ly single sheets of a print
such as cuyf l ohi S.Q; | L |

o be pri Mol R, OO P R S e A 2 g
the carri aperdy fofmihg aurihtage.i Myssteuetwes tedteth@shehase it
menber (or cartridge hold r) inside the color printer 10. Figl
obl i que viader| than r6t isuch tas dheustandard 4 heolour Hokingttn ggays
20. The carri,ge .20 is connected to a carriage notor 23 by a
nmeans of é*PP53ESe|t 21, and is driven so as to travel horizon

1 that hol ds
w th a paper

I ng objects
nRa@Ses, " ol |'s,
tructufe of
{1ilk tsessipport
re 2 is an
alse Barri age
ulley 22 by
tal to a

platen 25 al ong s %Ehg{féqeah%t i%f'reArll i N%ch}:%géﬂ?ﬁt&ﬁﬁfd ic%gx]ﬁ%rigg@ &.

contai ning black 1n units rough aining 5

rs of ink

are noun gatpdrafged2&trudherddint wehichf tHehprieiing adfectOsuicitiasgehithgapet fiéd

provided with a print head |H 1 having a nozzle row for ej 5 1

nk on the

paper is Umembphbeywe and in haclais ejpdtad fhemdthg fpnthrivgperagnggpang] hbzzl e
rows for colors of ink, respectivel he nozzle, r are fedlink fro units
INCL t hr ol PrREPeT BERLEE Tocty Prayidsddf PRAFaRopr ehe Hinie MG BABEE so as
to print tRX!304 d PBYES feeder 13 is provided in back. The operating panel 11

includes various operation buttons such as an ink unit rep
button 111, and a display lamp 112. The paper ejector 12 is

with a paper gjector tray 121 that covers the paper ejector

acement
provided

opening

when not in use. The paper feeder 13 is provided with a paper [feed tray

131 that holds the cut paper (not shown). The printer 10 may also be

provided with a paper feed structure which permits not only single

sheets of a printing objects such as cut paper, but also coptinuous

printing medium such as paper rolls, to be printed.

B. Structure of carriage and surroundings

The structure of the carriage 20 and its surroundings are

described as the ink unit support member (or cartridge holdg¢r) inside

the color printer 10. Figure 2 is an oblique view illustrating the

structure of the surroundings of the carriage 20. The carrigge 20 is

connected to a carriage motor 23 by a pulley 22 by means of a frive belt

21, and is driven so as to travel horizontal to a platen 25 along

shaft 24.

a sliding

An ink unit (ink cartridge) INC1 containing black ink, 4nd 5 ink

units INC2 through INC6 containing 5 colors of ink are mountgd on the

carriage 20. The bottom of the carriage 20 facing the printing

paper is

provided with a print head IH1 having a nozzle row for ejectjng black

-7 -




The non-printing area on the right side within the nova of thd carriage 20
is provided with a capping device 26 for se nozzl e openings off the heads I H
1 through 1H6 when not printiz punp unit 27 having a punp notqgr (not shown
in figure). V carriage 20 noves fromthe printing area into the
non-printing the right side, the carriage 20 comes into contadqt with a
shown 10 fihGUikd pridl HeBasCRPPIASoEN 5 2RvIRY GRodiRe FOwSERK djEbdnkfs ough
| H6. I n cases vvhere sonme nozzl e opening of heads IH 1 ecting 3 the ink to
t he range cofprtshef anit, aespettieelsr edhen npezle( rmkrsaax’reeﬁfﬂs ink frblfn eeoirds
pl ugged, or in cases where it is required to forci blY{ ject_inKk fromthe
heads | H Mgy dDVGH |th@50ugbnll$ﬁé dﬁsnwévcrlﬁk tRi eiechiakr epPRIets  Pritve thieinp

er at ed whi eads h IH6 are seal ed by the caps 261

unit 27 is HI‘) ﬁlt-i ]t g

and 262, aNGHHE Hamgrl%o @ﬁ 9|R)W% @ Y m??l “Hozzl e openings by the negative
force fromthe FI‘I'fQJnHH'ISrl?& atdl §nWR% ri §E1c%f wpﬂﬁﬁrth%%to'vﬁbﬁ-ﬁ gé_“ ng
around t he nozzl e openi ays can be clTeane and air bl es inside

t he heads dfHht tdurriagh 2IOHﬁs q’aaovﬂedemm edcappitg devitet 26 fonkseqtingheheaps
251 and 262. Menory elenents 311 through 316 capable of storing data are
provi ded ine#ela epeningsonf the headsddbl it rwglmlH@wk@a nek prin g,capdpfer i s

ej ected) of_ each_ink-u NC 1 thraou tho not, h Fi gure
> o 1 andTPeRTieed: Darineaepyit SRt ot RREB g Rhe WhET 8P ng or
Wi ting dab@rihge I heess fr?ﬁ’nat?let ﬁrﬂh@ﬁf‘g 8Rta "YﬁﬂP"tHe ?lcﬁﬂ%?irﬁm ar@a Sy tabl e
| ocation in the non-printing ar left side wthin the novabl e fange of the

carriage 28e ﬁggmﬁsle?,(tzh)e andridgb) 2ar eosekeiraol codtagr suith i d lignecdhbon site

the a on the ati, ng%
shown in 1gure]', and the capping device 26 moves up to seal the heads

IH1 through IH6.

In cases where some nozzle opening of heads IH1 thrqugh IH6
becomes plugged, or in cases where it is required to forcibly gject ink
from the heads IH1 through IH6 when one or more ink ynits are
replaced, the pump unit 27 is operated while heads TH1 thrqugh IH6
are sealed by the caps 261 and 262, and the ink is suctioned qut of the
nozzle openings by the negative force from the pump unit 27] In this
way, dust or paper particles adhering around the nozzle openinpg arrays
can be cleaned off, and air bubbles inside the heads IH1 thrgugh IH6
can be ejected along with the ink on the caps 261 and 262.

Memory elements 311 through 316 capable of storing|data are
provided individually on the surface in front (direction in which paper is
ejected) of each ink unit INC1 through INC6. Although not ghown in
Figure 2, a transmitter/receiver/receiver serving as the commuinication
means for reading or writing data is provided, so as to face opposite the
memory elements, at a suitable location in the non-printing arga on the
left side within the movable range of the carriage 20.

Figures 3(a) and 3(b) are schematic diagrams illustfating in
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sinplified formthe positional relationship of the carriage 20
1 through INC6, nenory elenents 311 through 316 for the ink ur
transmtter/receiver/receiver 30 pro and ink provided ed on tH
main unit (part of printer 10 excluding the i k units INC 1 tHh
serving as the printer main unit. Figure (a) is an oblique vie
the front gimpHfd ordn B st 8aBrdhtRrAMRp G YheV80RiEel DO
above. The ink units INC 1 through INC6 housed in the carria &
det achabl eynits dNEAn timougplINOE] msmeydeldnimn tish@1 Listhrowgbn3163
up, when the expiration date has passed, or when ch nged to ar

~ units INC
its, and the
e printer 10
rough | NC6)
w seen from
wAdr gty

20 are
priavkdéd used
ot her col or,

etc. Fi gud@r thenksHusits, eme the dranamdtier (recees dreasiyeedOs p
tly, t { f the .t itter/ . i [ '

orosent ertaPRBIEY ;P ephllf 58"} &L bR 16 bt

i Nk uni t s fyend thASuSRTROSG) Ae2vBIY astthersahememAn hhitsuriase o

menory el enments are di sposed. As an alternative t such a size,

transm t t eblicereviesv /seenefirorr tRO freryt e Rigume 23 and &Figare éﬁbbqad
gr even about

section on the surface where the nenory a enent

a size coMi@¥6ER fHgm dirgCHy 3RAVE- sect i ons. The

transmtter/recehve LV 0,,carrie to.r Iy ~ t.he .

i n sequence froﬁ[:qeeﬁﬁ Elgﬁtsl g’ﬁfﬁ E@J%}%?Nﬁr%o%oﬁggﬂelgf ﬁ];esg a9r15
detachable, and can be replaced as needed by the user when t

i s di sposed,

used up, when the expiration date has passed, or when ch
another color, etc.

Figure 3(b) shows that the transmitter/receiver/rec
(more exactly, the antenna of the transmitter/receiver/receivq
the present embodiment is of a size corresponding to about 2 sq
the ink units (and the memory elements thereabove) on thgq
where the memory elements are disposed. As an alternative t
size, the transmitter/receiver/receiver 30 may be about
corresponding to 1 section on the surface where the memory €}
disposed, or even about a size corresponding to 3 or more sectig

The transmitter/receiver/receiver 30 carries out readis
ID information in sequence from left to right, that is, from
memory element 311 to the 6% memory element 316, and
access operations including a data reading operation for di
than ID information, and a data writing operation for data sucl
on the amount of ink remaining. Details on such ID inf
reading operation and memory access operations are described
C. Structure of memory element and transmitter/receiver/rece

The of the element 3

structure memory

transmitter/receiver/receiver 30 are described below with ref

-9-

shelith bytd

[
g

11

ided qthor e

e
t he

ri§ ddie
t he
iangldro |

)e iQrH ggérat i on
he ink is

hnged to

piver 30
er 30) in
ctions of
surface
b such a
a size
ement is
D11 S.
g of the
the first
memory
1ta other
h as data
prmation
below.
iver

and

prence to




menory el enment 311 to the 6~ nenory el ement 316, and nenory adgcess
operations including a data reading operation for d to other tthan ID
information, and a data witing operation for data suc as datg on the
amount of ink remaining. Details on such IDin rmation readi ng operation
and nmenory access operations are described~below. C. Structurg of nmenory
el enent a It / c e C: . r : enment
3 2T and EaRETRIGHTA A(BET PR A1 R e s Sl R e e
to -9 Figuhe smembsy) cddrdedt (D)1, Theuhentbriaglenserd 80 1view prdusticyat i ng
t hetructureof the menory elenment 311. The nenory el enent 311 |fs
ar oxi nmi t yttype afnewrcondachaemeny relemieamtecapalipatfl trapfsmittingndata mith a
withthe transmtter/receiver/receiver 30 within a distance of oulO
mm Over al ItAF{TRESEFEE PG FPCENar Of WithiRR distanceath Ao ai?)oglm-
ng%r gl ement s
erefore wll

t ar get obj i i i a I e
have exabty heltas eRrPBEIY el Y hfn 808 88T be ABCRER
not be degyjédtetyTheakiRipdonee lsed@nddRddive O8R4 s@salan The cdthei}inerdbgponance

capacitor 3112 formed by etching a netal film andflat coil 3113, which are
nmount ed orlemphés thayef ¢xaetin dhe osamedstirtihtate ansther sremony elerphset311

Al t hough not, sho in Eiqure(a), thetransmtter/ receiver/ regeiver 30 is
conposed @Fldaa'b?f iec‘éﬁlh g‘ﬁéﬁ?gec%ﬁ?cré (Figure 4(b)) and a coill antenna 301

which is siilar e o) H&n&ggfy J]ﬁ{p; 311, i th:po

suppl i edr omtheg{cl){v%e?l%gour e {Ilﬁlt gf t he |8§| eérgsrra# 6?. té}Eg |lgltjr &

1) . Power iresshipfté edpabltyr @16IR tdienéd dyseichieg/a hegal figh) eeri ¥e6lad0cand t he
menory el ements 311 through 316 are proxi matto eachot her. Accordingly, no

comuni catdldB,opdrighi @rei gneunt¢ddont adupliastior dilmar gngr icavereyl opihata ons

when no electrical power i§ s lid.to thenmenory el emrents 311 rough
e our e Reent SFer SheedP P hftnodien Saet ot T BiEwFL Ak JHgor t he

menory el gpend &r a 1 l4gcCel VvV lvelrs3 AtinT
Thetransmtter :rla%c iveF%eezgég\fcg‘?%oé?s?%o%{g{ﬁ%gf qgn%an%%%r%lgpfcaibof and a
comuni catciruiti30Ai(Figdi2 4(hheeicd coilaapterpier30 1 nplich dsitgitiilagotiponent
(PIO 54 in the printer main unicontrolcircuit described beloyw. The IC chip
31 11 of EHdeRBADPY theemRMOrY | elerwfosdd, oWith newtert seiprdieds froze thedi o
frequency)_ signal anal yzer 5,.controll.er 3 nd ry celll 3117. The
remory oo PONGATEEe YRR of b2 pBied fiaihnd b (R Wab

nory such as
a NAND fl ash ROHowkhieis Qigild®lontl 1hean ke ﬂrﬁ?gﬁﬁtﬁce]?”@&fivé% l@gdiGef! rcui t

perform ng control functions, or can be in the formof a m croprocessor
per f or m n@Ccantdr the fmantdrgnslehyentsn8il dgtlaroprgdg Bdd ais presiinbed ebneadircuits
conprising an antenna, nenory, and controller for controlling|{noncontact
comuni cafitBRL-bAEPTRERSYy Tt CREUNURECAHOR HPEREPH & 6ATTRE PRNEMNIRS enent
311, arer d_ 1. i . r Lreut. " . na 311 f the
menory el g%ﬁ%@lﬁ@ﬁ%%égﬁaﬁf%%g%nﬁf &te ﬁgﬂééla%%‘r;ngﬁ %rg}l%&? flvt’:]eor regcei ver
30 comuniséi®riMelémenatd 3atthgirdupt 8ad. | D information in the nory cell
3117 or to carry out nenory access. The high frequency radio

produced i n t heFegaraufil)atsi arblock dlingraoilbfstrawng rttuesinitereal

recei ver 3 re induced in the formof a high frequency nmagnetjc fjeld
hrough ¢ R e BIEOR0ECTFRL Thigh EPHctas gy g RETH et IrePaes [ds P

t hrough t 3 .0f r i .S ectifi by the
rectifier @%@hﬁ;ﬁg@uﬁ !”:VS?( ﬂé%%’ég;\%gr st‘;%ﬁggeéé f]; %P?%%%tn n|%ln C"? Llegﬁ&' chip
3111. and a communication circuit 302 connected to a peripheral

input/output component (PIO) 54 in the printer main unif control
circuit described below. The IC chip 3111 of the memory elerpent 311
is composed of a rectifier 3114, RF (radio frequency) signaljanalyzer

3115, controller 3116, and memory cell 3117. The memory cell 3117 is
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Data, that is, IDinformation unique to each nenory el enent, such as the
serial nunber of the elenent, are stored in advance in the nenory cell 3117
of the menory elenment 311. The ID information should undergo a witing
process during the processing and manufacturing of the nmenory el enent. The
ID information can be read by the transmitter/ receiver/ receiver 30 of the

printer ”ﬁhf‘e%g;tficarlflj‘e%ﬁﬁﬁb?é/&%’if}é‘%ei@n%g?&sﬁgwhe%rEP Aﬁﬂalﬂéghok@l/[?" 6 to

be di stinguis nmenory ‘ce menory el ement 311 may

cont ai n nwhef ashttolleg Balé edntibe innkheinbim NE d Ibgiovkiiuit heerf@ming
el enent 311 is adhered, data relating to the expiration period, or the
| i ke. Thecentm!danchonse®d ¢an Higeinpthe fermmii & MIProPEIRESSORRATEI MBS he

T oSt B L TR A

ink unit ; e gy a it r : in the
pr esent eh%@cﬁrlr rlr%iﬁg E%ihéalrfégrtexgﬁbn’}n? ﬁ}a&yén%?%i %%%%Sﬂ?gga%mggbpgg%%%ﬁt he
printer mabAtadti domandnicdtiRpoibasednmbendrysaestsis aishier tise exaheplet dfetlamunt

is running out. The nmenory el ements 311 through 316 may al so contain
sui t abl e teamory klamehad lilharghelerregitguimmy &s 4 Smematy eiretlithe detail s

of the data stored in the r ell of the nenory enent. As | ndicated
" Foure 5(a)  TBfehisnty S o6 Se memey ek f| ZA theEr i thor o

data can regd sidi YedeMehLodi6 i b unfiade v -&LH t abl e
area 62 mhggrle%ga%}géqggﬁﬁﬁe l?deéég,eét?ﬂ‘fe‘ﬁo?&vbr.éh@f“ﬂ? tlﬁ% pr?nt ér néai%;\ unit.
The data wthért e rdeadt [Te imdormeatiohabh ehar agermdryt selir 81 12nobed ataary heutrenor y
element 311 is attached to the ink unit INCl, such as the process in which
t he nenor MeRemEMCEESs. i sThabhighatleenusnahaagioctigsalm pipdsieedhani e unit

INC 1 i f d. The pri in unit.th d._and write d
Stor ed 1 nCPRERpENTRaRR iivalh 242 o, H rittrm s st e N B Mca |

the non-veRahedy 6nakke f#m WreaVaidd %Pé”cgué’rﬁ@;ﬁ rﬁéghétiéi HeRedhtohSh artis er
menory area and a classification code nory area. O these, the user
menory ar eatésnas@Oll t oThei highd fiteapueuncly asmgretia éehd ns repsarbedntumtugn t he
ink unit INC 1. The data on the renmaining i nk amount_ can be read by the

printer néR@ amenngo jilsléfjéf dheemsmoryp ﬁﬂ%enﬁ e}l uear tipgrechifieds byy | nE
e A ene e
oan be o Eeider a1 HEabRing i E R Peh MHHE dathy UALhE P ERETE SR b can

freely usgitjhese codes. The non-veritable area 62 serves as the area for

storing the ID information. Unique ID information for distinguishing the
menory -12 Data, that is, ID information unique to each memory element,

such as the serial number of the element, are stored in advance in the
memory cell 3117 of the memory element 311. The ID information
should undergo a writing process during the processing and
manufacturing of the memory element. The ID information can be read
by the transmitter/receiver/receiver 30 of the printer main unit,
thereby allowing each memory element 311 through 316 to be
distinguished.

The memory cell 3117 of the memory element 311 may contain
manufacturing data of the ink unit INC1 to which the memory element
311 is adhered, data relating to the expiration period, or the like. The

data can be read by the printer main unit and compared to the current
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el ement 311, including manufacturing data related to the ink unit to which
the nmenory elenent 311 is attached, are stored in the area for storing the
ID information. Figure 5(b) is a table showing in greater detail the
contents of the area for storing the ID information. The area for storing
the ID information conprises an ink unit manufacturing data area 63 for

Stor | N VagdPUs, LXDES (Al RN AR 108 36 Bt At Be chBkuliiogto

whi ch t he nmenory el enent s atta a on the year,

time, mnuUNE1 &eappebadiiagl ocati on where the ink unit was produced can be
stored in the ink unit manufacturing data area 63. Each piece of data can
be witten to aPateeanctheabemaidingpagidintsof wakdin the linkegnitr NG1 mmdbr y
area of abput 40 to 7Q bits,in total. The manufacturi data 63 relating to
thei nk uihe ke s@mlche ctitieh hS dis. VBFMOIDI Got o B5 EmdhsomieRcabe user

menory of LEabl r 6 h C 0 be
writton tSTRRAAEC ol i 0n 3 Fmetafly MOt ST BelRI BT By

i nf or mat i grintee! HEIAGUAR) VARG allicportdad &R ididd ko UtHd siseNGyhehhtigeigh
INC6 is read fromthe nmenory el enents 311 through 316 at a timng when the
printer l@meupbvermhnimgoputheThe koemany eleenemtsy 3id thotdughed lithanay he i nk
unit expiration date i rroaching, .for exanple. The nenory cell 3117 of

t he mam)rf?%q’ ERB @%ﬁéagﬁ’fﬂﬁ 0&%%@%‘%@ WEt ude suitabl e data ot her

than the above. FF%EM{ Ys C&! daptd 1 ik i&esnaﬁ@tif,f ?%?él H%blfal%%‘?éd Lt gnd he

veritabl e area, case, the entire nmenor may be conposed

of an el eghéemeayl gell edddlel edevhbtp¥lemernDr RssiidicateNMMFigyipe H(afsth&OM f or
storing nenory el enent-specific IDinformation such as the above ink unit
manuf act urheguogrtcell Bl 1V eampaisesta uaitabde gfreartkl whergrdateeean hesreadhe

internal structure of .the color ink jet., printer 10 i scrib bel ow wi th
| 0f or oace st Bl By HEE pEMRE mith b P e bopnpEiable St bR PBeRt | he
rinter 104 I n i i . rinter 10
oy ses St dapPLBrARNbUT A RN, 1 thd brBidR N BAGPT M OL T0

carriage 20 to ghecatanwritteh finrthiedodis-widtabsieraeasie o wringhngfoketiear ri age
20 back and forth in the axial direction of the platen 25 by neans of a

carriage rpe@morysclemenic Bddi ivn aijached Hoatheiimk MpisbiNet, sveh as Eae paper
;‘;’g ;eg OL[}frénFé%e }:@?}?ﬁfcg{)%ﬁg rhid or%r?’e e}’nsenctog\f‘fyiesdfa@{ficrgtgasoroihg pr{‘%Ezggs 40,

in which the ink unit INC1 is manufactured. The printer main unit

thus can read and write data stored in the writable area 61, but can

only read, and not write, data in the non-writable area 62.

The writable area 61 is divided into a user memory area and a
classification code memory area. Of these, the user memory area is
used to write data such as the remaining ink amount in the ink unit
INC1. The data on the remaining ink amount can be read by the
printer main unit to issue a report to the user when the ink is running
out. A variety of codes for distinguishing the ink unit type or the like
can be also stored in the classification code memory area, and the user
can freely use these codes.

The non-writable area 62 serves as the area for storing the ID

information. Unique ID information for distinguishing the memory

-12 -



The mechani sm for noving the carriage 20 back and forth in the axial
direction of the platen 25 is conposed of a sliding shaft 24 that is
suspended parallel to the axis of the platen 25 to slidably holding the
carriage 20, and a pulley 29 with an endless drive belt 21 stretched
between it and the carriage notor 23. The nechani sm for conveying the

printing %Erﬁ&ﬁtciﬂ M imdadi eﬂﬁh?ﬁ%%ctﬁﬁgﬁ d%&aefeléf‘ngj tgﬁtt pllr?fﬁ hRft fPtating

t he paper feed auxiliary ro In figu aten 25, gear

mechani smwhlichothd hedrnoiy tdlegenite3 I Dtigt dvachéd) hee papasd fieathematar fdd to
the platen 25 or the |ike, and an encoder 42 for detecting the angle of
rotation etoning thedixmipsmatipn.transmitter/ receiver/ receiver 30 is

| ocated at a sui.fable sitio n the insi.de surfacge of the printer I10
casing (not sholdERi PIRuILR RblenSaewine dff Bttt Aatatstht CPRIFRLS 0
non- printifg Aleasn s%cﬁ}‘?nggﬁﬁe ?bdﬁqf&frrﬁér}goﬁar ‘Th@g§1;1%£-f01]- hQoFioRt 194 1§ rcuit

50 controls the operation t he paper ed not or , carriage notor 23,
and print ih@edsatidh lcdhpelsgl bHS inki Leigahbhndashgivg sdédtzomrehe6pr ifot er
control panel 11, transmtter/receiver/receiver 30, exter naI_IK connect ed
per sonal etempngerariaus tthipes idemamnifagipangs date relateddoptpeinkeaeditt tay | 31
is set - 14, bet ween the pla .25 an per feed auxiliary roller, and
feed in tK&MGH r?’t?@?;ovo?lﬁﬁég%ttéﬁtlﬁﬁé?%%}%ﬁdi ng to the angle of rotation
of the platen Zpalh dkdnieak Nanbotl Qi | MR aid ISt Abl@shdh dilie

carriage 20. Ink cartridges”INC 1 throlugh 6 are €qui pped w th nenory

el ement s 3ddatidn ewigdre3tite frok vaiiovrang produaed wain be stoked énedhel imdk uorit t he
like. Ink cartridge INC 1 contains black (K) ink, and ink cartridges |NC2
t hrough 6maufaqtisinaete arsa 09)  Eaghepicse () datpecrpwbe Writiengke adyan
(LG, and_ligh n (LM, respecti.yely. .E. Internal structure. of

Contr o cFFERRY AHREL herh et CTRRELA GPOBE Repidt iin of SBBREF
circuit 5Q4i7 bidsust t&lgd Pré Qﬁ’a%tfﬁlctﬁﬁf% 8 49 rElHHE td thE G enft 1 S a
bl ock diagramof the internal structure of the ink j et printer control
circuit 5@anhnb¢ htomd sertheenbndivnitable Ascd bRuahdatetdin the hesdr giemorsa CPU

51, PROM 52, RAM 53, peri pheral input/output %PI O, timer 55, drive buffer
56, and t Q& thekaratebleraiaadd i 52 ¥ tohallewhithat @iuchyiporp data to be

written to the writable area 61 of the memory cell 3117.

When the ID information including manufacturing data on the
ink units INC1 through INC6 is read from the memory elements 311
through 316 at a timing when the printer 10 is powered on or the like,
the user may be notified that the ink unit expiration date is
approaching, for example.

The memory cell 3117 of the memory elements 311 through 316
may also include suitable data other than the above. The memory cell
3117 in its entirety may constitute the writable area, in which case, the
entire memory cell 3117 may be composed of an electrically
readable/writable memory such as NAND type flash ROM for storing
memory element-specific ID information such as the above ink unit
manufacturing data.

D. Internal structure of ink jet printer
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The operating panel 11, personal conputer PC, carriage notor 23, paper feed
notor 40, encoder 42, and transmtter/ receiver/ receiver 30 are connected
to the PIO 54. The drive buffer 56 is used as a buffer to supply on/off
signals for formng dots to the print heads IH through IH6. These are
connected to each other by a bus 57, allowing themto get data from each
other. The cont gl GitEFAAI sPOctSreéibs ehPcBYdrdRtk Yétl Pridfer030i is! ddirithd t hat
outputs a drive waveformat a certain frequency, and a distributor 59 that
di stri but &ésldwewitlt peferenem tdeFigsrel Hat dFighiBeab dlwsratisn thenmimigrhel t he
print heads IH 1 through IH6. Wen the power is on or the |ike, the control
circuit 56telgtyRe of kbeduinterghO in the present smbrdingelri nting area on the
|l eft side of the transmtter/{receiver/receiver 30, and reads.se jally
from the - 15 ARl AEndRE TR LBSERShes R AR AR R IRCHP e e
left end @He?ﬁrihh%é&f{@'lbileﬂ?mﬂ%h 3 on the ddrofilpeend. toT%ie&Oﬁﬂ«E @ncgircuit
50 thus obtained ID information Tromthe nenory el'enents 311 through 316.
Once t he f@Amnotsyet noechasishe dor ahbeinge thé roanriagt 20 dadomand édmehent s 311

t hrough 316, nmenpry access i s processed as the nmenory el ements 311 through
316 (and th& axiak dinegtion ohtbegiatamsy By dngRBS; MR CHREREENMOSR! Basid of

the IDinformati.on. Detai.l.s on the |D,i.nfo i.on i S | st
procedur _e)m%?qjgaqlﬁgq n%'?yc}éc%gggl bl?%@g%(:tcég(?l!%eac? 8{01'[% %gas&% hgégﬁgﬁefﬁé Isﬂ are

di stingui %H@dpe%'eﬂ @é‘ec??k%y‘i 531 tigecdrRréy%Hobﬁfahié&@xs( e REoRIrOaedUed Are

gi ven below. F." Operation of ink jet printer Figure ~ 8 is a flow chart of
t he st epsconvuailwertuib She comuni cati on process between the nenory el ements

311 through 316 in the ink units INC 1 through INC6 and the transm tter/
recei ver/ recei V&€ BGChANIHE iorimpeme thererrlass 0 Pagk and fQ1B wpthe

i nformati QQ. eadi I SIR A . process
(second p%%é%&%gé@?ﬁcqqﬁgﬁnafﬂthé%? g%gg%égdegggn%@gg%%%eﬁg ﬁ%ﬁ 15Phe | D
i nformati @&sﬁ@ﬂd&ﬁep@félk@% fhe \Bfdid !df&lfé?_ﬁﬁatéﬁ! ased sRdABR hokdiwg tise such
as data on the anmount of ink remaining. e printer 10 runs a comuni cation
process r garriage 2@ hamemar pullegn29t withl ant hndiggs dtFewhelih2i ssitefdleacent
fromthe conmuni cati on _process that is run during the ordinary printing

process, tween dt ppgthe,earRaRe MAQFi4y data of the ink units or run a
o . ¢ e 1 1
Che pover 1 & iaqrisharibid forP 606G i Brifffy Doy SmieRs Bicyt)

the power is turned on, units

through | NGtethDbe 4 hapeeveedi ;1080r ABYol refaties ahel pedet ifed] haskikhapsed
since the prior comunications process has been run, and so forth. At such
ti mes, theoBer rinageskownoisi figurele antk platers 2oNGggar mechanigroudt fNCs

first noves fromthe ordipary printin osition or t n-printing area on
the ri ght CHRRIBIINENEhrPRAIIR B4 tBs FPEh FRoET 40 Torhae alr e 25 moves
to the nogppripd | Qﬁdaéﬁaeﬁfb&é}edrbefér ket Qﬁé”&ﬁ;&omﬁte&%ﬁ% Bye the
menory el ement 311 or the [ike near the trandmtter? receiver/ receiver 30
upon t he mpéatept 26n Dhe pearsniitten) tdveivary ecuwiveroBD i80bcated he a suitable
transmtter/receiver/receiver 30. ) ) .

position on the inside surface of the printer 10 casing (not shown in

figure), such as specific locations in the non-printing area on the left

side of the carriage 20.

The control circuit S0 controls the operation of the paper feed

motor 40, carriage motor 23, and print heads IH1 through IH6 while

getting signals from the printer control panel 11,

transmitter/receiver/receiver 30, externally connected personal

computer, or the like. Cut paper fed from the paper feed tray 131 is set
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In'the comunication routine thus started in this manner between the
transmtter/ receiver/ receiver 30 and the nmenory el ements 311 through 316,
the control circuit 50 in the printer main unit 10 determ nes whet her or
not there has been a request to turn on the power (step s 100).
Specifically, it is determ ned whether or not the operation of the ink jet
printer 10.,h tred. r £6UGSd p r ik i ¥

pr oduced tgg ?gﬁq‘ﬁ%ﬁ tggn?r%?%le%a%gon mé%ﬁrhgéi%nﬁal%hliiﬁ)a\s\i%%q%%& [}(ség(r:'1 lglr esses
t he power tlinlipirescribed kelynmentes tifet accordphy tpaheranglesd roebdoneast the as t he
"power on notification.” Wien it is determ ned that a power on request has
been i ssublRtestZp s 100: Yes), the first procedure, that is, the procedure

f di the,l D infor j f t y_ el t 11 th 316, i
it ated (st opPBTel RN o IFCPT tr:daiiE Y iE AR has
b [ grq;('cgg vchodh 0&[}3 ' bk ' t1 1t h
p(raiezt Iefsg I's | ﬁ@?%%sog‘l\]gst orth[éElesor r%‘?@%ﬁuﬂ?ﬁ%‘%ﬁg’%?ﬁﬁgﬂg@ﬁl 1i set hen

det er m nechmhigith 1 6ofometordmg ithk anmicturitepf adleremaingqgest thaslilbeernnkssued
(step s 102). The ink unit replacenent request is a signal, for exanple,

that is practuidas INCLeprtaing Macki(Kainkn apd nk wartradgemING2athrerghhe user
h d_the.ink unit | t b 1 t t I
i & ¢ necpeented with breaide B s bR vt T SERRETS GG B s,
al so ref egéﬁgrﬁ @}ﬁatq}%)", irggPé'é‘cii\Felﬂr.eW acenment notification." Wen it is
: Pes:

determ ned"that an In i epl acenment request has been issued (step s
102: Yes) E. t hgecwoal stvluccureuf tohfrol itcudat es the first - 17 procedure,
that is, the procedure for reading the ID information fromthe nenory

el enent in the Teplintedalaxruature of dhe dnbajet pARREET €ORYOHSIEIHE RO hat no

i nk i I b i. 102: , ot ]

dot er i nel EHER AR 8e1 FHASF A FBRE 8F R e nof Wl cran b bRk dinkstdh 516
have al r egflyhbqBRe ARGt iRAES %Héhn?csjétffﬁﬂn%&eclgﬁw difc @it 'sRGY @ and
t he second procedure, that is, the nmenory ‘access process with the nenory

el ement s Ptdsdritrampbddheéntcan be i mredi ately started (step s200). Wen the
second procedure is started, the control circuit 50 _first issues an active

mode command t oABhBlaERESH dnedlait H8818, @n(RighS316PROMpS2208MM R acti ve
d [ 0 i . el 1 h 316
e SOMTR ke, 8 SOTRIALTRUNC 08: OREE I SELE RIS

I s cross- aRepkevideAdinistdd éhé @oBerdl¥ishst&U., with the ID information of the
menory el ements 311 through 316, a nenory access OK signal is transmtted

to the transnit The/opersiting agcdi Vibr petsondlecomipaiteoC pcacriiageimosyy
obtains an_OK response to t active de command fromall, t he nenor

el enents gﬂ plame&fsﬁggpgjcon[ %g’ ﬁ@ﬁﬁfiﬁrg@ceas%gﬁ%%’éa?gzretcﬁéveﬁzmwé‘{enent s
311 througp 60611%1 &gauggﬁﬂqé $16P5820Me dhivel Bhffel®s is&ﬂ@@dt CalBffer

i nformation has already been properly read other than en the power is

turned ont®ksuppty binkeff siaease tanfbripiiggedoiisctc tiee p3iny heads THNetHrough
procedure being run, allowing the tinme needed for the comruni cati on process

to be shofdenebhesheare ponsfastedttooradgte atihery byr @ duss X7 iallawipgoteeior ©s)
shoul d be ru in when no accgess OK response d.s. obtained.from.any of the
renor y el ERBEE THATE RO PEICTG) T CONBE G b RS RS0 RGN SUEF 3
process rBH&i’ll’&%?f"’B%ntHJt% Ya vdVePGABSal & SAMLIUaRGuCARY, ke data
on the anmount of ink remaining Is finished being witten to the nenory - 18

a distributor 59 that distributes the output from the oscillator 58 at a

certain timing to the print heads [H1 through IH6.

When the power is on or the like, the control circuit 50 allows

the carriage 20 to move to the non-printing area on the left side of the

transmitter/receiver/receiver 30, and reads sequentially from the
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el ements 311 through 316. When the control circuit 50 starts the first
procedure, that is, the procedure for reading the ID information fromthe
menory el ements 311 through 316 (step s 104), the anti-collision process is
then run (step s106). The anti-collision process is a process for
preventing m xed signals during the process of reading the ID information
fromthe neeRbYylareat S Bldiddyseuobn 346 iWReRnANE) RftaeMRit aid hgstdeen
obtained fromthe el enents. en the anti-collision process breaks down

whi | e bei thermamdrigeclaméntc8ll bi i dheprighesads hGhedcdretroliniraitite 50biung
restarted. The detai|ls of the anti-collision process are given below Upon
the concl @$taimest Phimfarmation ffanohememesy aemeadntd bl thrpught 386 r uns

t he proce for,readi ng.the |.D information . from ry elepents 311 through
316 (51 op U108 T bh 1K BRHERs A0 Yt G TR BN iy FBE ! e ary

conpl et e, ldigeRt£3AN! tIUBH B &t 'xﬁ@rrﬂfr?ccf‘c%%sé%tpﬂ&%e%éd aQetH"cDH’EHrﬁB%{ and
the nmenory access process wth the nenbry elenents 311 through 316 Wl
start (stetem2ify .3 Vhethrohmlc 316 ofand rinki undtsalNC I b roaghr YNEEG ease
process, the subsequent processes (steps s208 and s21Q) are the sane as the
af or enent idéstéagyistiesl eporhanbasisoal thedhyiinformatiener Oetgilspendtae ihed

agai n here..The tpgresrentd.con’rmni cat('fon process._rout i nﬁ}éi s_conpl ete when the
menory  ac MR SEFUNE JRISERRAHRE RRECHRTE 8RR FaC aRSET Yo PoPHES

r emai ni ng grcéddlicaPAEd Do P @ sVt leddimeRts e eNBIRINEASRERGS BElphBo8ph 316.
The first "procedure (conmuni cation process) and second procedure (nmenory
access pr ahedb) infonmlationy(seeondepmrogdelrerert givehlbelomough 316 in ink units

INC 1 through INCG and, the transmtter/receiver/receiver were described
above, but'-a9PSE’HPNRIINKICERIIRIE comuni cation process with the menory

el enents 312 - hrough 316, | t u pall. at. a Iy from
the nenory el ene%ﬁ%u?.tlléo;ﬁgt hag I?lé)fk’? . gﬁg&gog? hzﬁrgfeerrsl%égellé‘rlr@%tg d311 O%H{rﬁe

ri ght endcofimsiibatibABsrockBs betwebAGB el cimySscleatiantd Bl [tMrengh B1aps one
ink unit at a tine to run the comruni cati on process for the nenory el enent

of each imk unithe Al tivknatiwmity, tHANCioventmougihd poNECHoni mopndof t thee
carriage 20 is preferably reduced éléi'ngt one .of a éi ze, corresponding to
about 2 i NIARFP{UEHIELHIVET/ WGreversS? fR theadnian bP magt unjbrthatdseffier 30

in the prepel ﬂﬁaﬁ‘aﬂ”ﬁé}}din%%ﬂotcegsﬂﬁ@v r@c‘%@xﬁ%ﬁa a frid ﬁlerﬁégf aE!:E?& every
two ink unrts o Fun the cormun Cation process oh two menory el enents at a
time at epebcésrpdcond phecangfehtiheludihgattee psodihst BE ré@dpigydetLemehes 3 1
through 316 of the ink jet printer 10 is illustrated below with reference
to Fi gur es¢hanathe ID. informesivmoaan the process of avatingedaprerelated toethence of
the carriage 20 %and ink units ngC 1 throuph | NC6) .when the
transn‘itté‘?grlgblé SEEP AR SRR PIREG BN LTI T &t on in the menory

el enents 311 th g | QA mnicuked Ak ge t
repl acenment of gﬁlléi %kr%‘%lr\t/\hblcg%%}ﬁcﬁ to %%%%EIQ%D@%F g%?raﬁ%{]rllﬁ?egg%hng

oper at i onsnamnbey ehanentst Béde ttasaghcadlde wdadchi dd aliffeydren from ugles runs
printer driver software on the screen of a personal conputer or by using
t he oper aCPAyNyaHeatian @rpgese that gs tm& pdvrng the omgdnary printing

e L BRSSP I R SRt bESERTL Rl R 0T

(and the mpaREss 8liIBAEAS ShENRLRARANE) pPhcddieof thé aeenatieng ihRewhRrR Y r
el enents are di sposed. Wen the transmtter/receiver/receiver 30 stops the

carri age 20 éxagidwebésd waened' onl, (R2)vtre neerr sepdhenermnyantl the s anend
menory el enent, data can be_ -20 . . .
INC1 through INC6 while the power is on, (3) a predetermined time has
elapsed since the prior communications process has been run, and so
forth.

At such times, the carriage 20 housing the ink units INC1
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transmtted to the two nmenory elenents. The transmtter/receiver/receiver
30 reads or wites the IDinformation sequentially fromthe left end in the
figure, that is, fromthe first nenory elenment 311, to the 6~ nenory

el ement on the right end. First, in an unaccessed state (step s110 of
Figure 9(a)) where the transmtter/receiver/receiver 30 has not accessed
any of thehreng YING® Merts nichkst ol Othe3 bodindys ¢riritingepadition BeStid oned
to the right at some distance fromthe non-printing area on the |left side
wher e tr anom-prieting ecty oy tle eighdrside tostho pairdihg preaent ithg leftysideé. t he
menory el nts 311 rough 316 of ink units INC 1 through, 6 from being
accessed. %ﬁgﬁ%rrmq égtrﬁegﬁko GRe manvernting grez 5ty &fgﬁ@e 19 PErRiEi gure

9(b)), th [ ‘ - DI it t id
and &t ops CafaUEERicd BY Rhet PrdiBoby TR L B e (e Al °tte ' ¢
transm tt efdndrafeénN/aeteives PrateivesBAAHEN thet f&eig%r%&”tpdvbl% bran the |eft
end. That is, the right end of the antenna coil 301 of the transmtter/

recei ver / anéemng eoil380 1 ofithearposntitten/ cweiespoeckingr 86. about t he ni ddl e of
the nmenory el en&gnt 311, and in that position the . .
transmtter/recEtvERS r RBIYBRICHIIQRS fQRHIRG thugnstegtedreitorthis| BrmRe12 of
the ink uni [ Lf this e [

non- cont a?:)'f3 E‘@%%R%g&? ?18%%%{ &g%éﬁl‘?ﬁ%{’%ﬁ?m%to t éﬁ?r@lg em/eg}g ﬁ&é@g%%pt%o and
the menor gigl enriligh 3 POS8h8! @ritiroR cikic{iAMBIE il tHE HralReiH mdnmMinisad he gap
between the transmtter/receiver/receiver 30 and the second nenory el enent
312 at t hdetaropingssintiather roFingir th@ebhassbeerh f 4 ciceptelsy mr ¢ateronhtire 10 nm
At this sto osi tion he fransmfter/ receiver/ receiver 30 first reads
the 1D i nPORIRR (8P| PLOMe. rSRETHICa B Sdatermingdng, SRBFHCT fy9é the
transmtt i L srecel [ D 4 I jtion
where |1 PEeLAEETof thi e HRIneD FERES shafil, PR YeBeRP RalboRRFRH L' 701

targeted {9ra tsigndlDtkaedk prabessl tdheedqpastatbm@niBieatddn thghmeRernliel enent
during the process for reading the IDinformation is referred to as

"anti - col Mindisoiwhaniche Becaugeesshe 1B ipoembtitton hen ehengiriides 10 to
manuf act uri ng,data rel at ed tto t i nk.unjt INC 1, V\a n Qt i,,s“gg‘%er.m ned,
for exanpPHPPLY PORETpAISH EFIETEE i RSuflie RAHET PHeNQ E‘F? PRon I 8d’%f t he
ink unit LS i ng A ®0- port to
t he user gg%%i%dsgpgygdpgﬁ%{ﬁ?gggggﬁé glgls?ﬁ%&?)géggﬁ@aﬂgc rr%&f%gr agé?’or a

di spl ay ptlw fideti ppocddhereprthat és, tHe prodediret for teadagg thedp {Jotmmemiost ops at
a location corresponding to 1 ink unit to the right, and reads the ID

i nf or mat i B®meftheraemamrglemeantsnil Bihraigh Bd 65 de dnitiatel (sten slfER (s112 in

Feduse the emolidh B & SR BBkt oS sV RIS b EhES RS e ot hal 5.
the I D i nfQepadicn NB)Dtﬂh% EBHRO0Y HHRITEBD ddleriingl Mg dHd Fﬁ@ﬁepq‘mg ead

are included in the ID information read command (referred to as

"anti col | irsitbe motsteefdthe brdivsariyt pedtingopradesst nawsit ist #ren detaimired30 t o
t he mem)rij/vel ﬁment 312. The ID information of the nenory elenent 311 is
used to dAGTRELITHROhEThERD YIS TERtaRENSDY TaRdeS DasaPegniinguehdsian

i nformati . . .
A'ternati SoPsr ARe TR EACIonREARCHE FLES, PAR ARl FOE dko s s I om
anti - col | pso@icedde véiestheoPnGAsatin vEeli the ihlR hiitk ARENRhEOlsdS
conplete, so that the nenory el enent 311 does not receive subsequent

ant i - col | hes@ressedrthdsnkThnit opladeamnent bortat lidnonthel qraatigdpsnehr ough
316 of ink.upnits INC3 through INC6 is subsequent|y read in ence_in the
same mannBiilt 118 PAFSLGR 16 TADIGUABY O dher B oYt ANGT Hieueb
| nformat | ggCBf atlglfréi’eplgalq %ggrt)ﬁee"iﬁ . it%%&%%?n&?@ﬂo{iﬁ%gti%i’i16)’ the

e e (0]

carri age I'§$ return e position in“the non-printrng area on the -22
When it is determined that an ink unit replacement request has

been issued (step s102: Yes), the control circuit 50 initiates the first
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right side, and the IDinformation read routine is conplete. Because all
the IDinformation of nmenory elenents 311 through 316 has thus been
obtained, the printer 10 nmain unit can ascertain the arrangenent of the ink
units INC 1 through INC6. That is, the nenory of the printer main unit
stores the sequence in which all of the ink units INC 1 through INC6 are
arranged igobdteurdr tHaAIR, Ahe }W@é&ilﬁﬁefd)ﬁlfeé@iﬂg kRE 1D GRIIresREePHI eni 0 the
ID information obtained fromthe nenory el ement. 311 is di sposed on the

| ef t rost shdemearutyt lemaerkt umithel NGHAacedriedpomdt rfgteposiBé).| DVhefoitmd i on
obtained fromthe menory el enent 312 disposed in the adjacent pgsition to
the right defsrminest that ae, ink unmreplagcemant meteshrrrehgersssvad (ptsp

i nformati f h..in it . hecked, whike.'t he position, of _an ink unit
target ed. FaP2 HBF o RE AEEbmiBed GRET IS heipBftiRt 'Re! R ana
its IDintRABAtLBI S thr8LEH BNEMRAVE Yal'réaélﬂ?‘eoé&i BreoelPB Pedd! ducHNgs
followng is a description of the operation by which"thé transmtter/
recei ver $tharedls plewer as ledredadyaon, andfthrematcand girocedurs, thet nsnmitey

el ements 311 through 316 by using data concerning the relation between the
ar r angene FCIHEEY ARS8 PIAfEsPnWithihithe memaryt slengnts Ndel dhaovgl 3D,

i nformatiqn certained.in.th ve s. Figures 10(a)-10(d) illustrate
t he operafcielﬁl %88%%@8%% ﬁtﬁg eé&%:%&?o%. (and ink units INC 1 through

I NC6) when the tyRasFheiRcondesRiceurddstafdeddaha IiMesl ¢ibéfit! 3D first
information stored in the nmenory elenents 311 through 316. First, in an
unaccessedssiest an(attepe s2@de cbringurce td Gha) nenhene etdmentsaBdi thmeniglecei ver

30 has not _accessed any of the nmenory el enents, 311 through, 316, the
carriage 306 SteRsP0Rdndde 8Ctine MegH COMMEPFEISH SOFHBANT ipseHgto the

non- pri nt | j e witen/. & LY IS
| ocat ed, B?%&gﬁfe%g&gﬁggoéf ﬁ tﬁgﬂr)rg%\;\gfél%én%%g}sﬁgﬁ%rg%glﬁlf%aglg Ii’Ll %ﬂ units
INC 1 threHgh. | W tRerbetiRed-128 inforeefsseds dMeys-cheked dhe foukduid ts | NC
1 and INC2 are accessed (step s221 in Figure 10(b)), the carriage 20 noves

up to thebeonopsistenhgvithetheonD haftehationdef atie shepwryt ekenhent i3dil wher e

the transmtter/ rgcei ver 30 can transmt data to,the ink ,unici) INC.1 on the
left end ApEPUske 2dPacentFmeTdniaccrig OKnaignad  is hrapsganttedhs 1 hihent enna

coil 301 : ]ﬁ/q.g L Y 30 is in a position corresponding to
the area glteat%}gln&'{f e gn%elnr{%?{/{e(recﬁgﬁr?gn 311 and the nenory elenment 312, and in
that position tnehéﬂiansrﬁddtemllciwaﬁiS@bbwiﬂssaﬁemn%glla@hsértart$1réi Adtiveg dat a
to both nenory elenments 311 and 312 of ink units INC 1 and I NC2. The
transmi t t arodecom@arg) fromnsli the gacmoryaelesmmntands 1t thnowghhdidr, ythe ement s

311 and 312 at the stop position. At that ti t he i nf ormat i of the
reory. el ERERPTYS FERAF GRRASE doF ottty PRy RS $ EherBHER Copahy t he
first mempgycelMity 3bb4)The, fﬁ@%&y?k@@mhé% T36AnkdG hAk%1 nd
checks that the acconpanying IDinformation is actually the ID 1 nformtion
of the nebeey etopeeht rédd otheelthanawtehrdres potvertibeuragdest ed dat Hkef her
than the ID infornation back to the transmtter/ receiver. The sane reading

process i §hgjsgqond wrogearse siarts ovitheets Hae nfirste ReesedRIRing 10UNThe
units t.o the

i 20 th . | i ding to 2 ink
Froht Jandlokife FheP itk ol oo Reh BRI et Bre R HRa B o
t he secondhphtenisd. t 'Fhé MB3iraBemaNeh f&%ﬁ%tgi Procegy(BratObfackduib sy Sheukt 0P

position, data other than the ID information are read while the nmenory

el enent s Be3rancgdid vehen atc wcatss OKi reispogse skeabtian ¢ d dremmenyeringie as t he
readi ng process for nenory elenents 311 and 312 above. The carriage 20 is
simlarl y%@@W&fﬁ“@PFﬁ)ped 2 ink unit sections to the right (s223 in

Fi 10(d)), =L D ' f ent.s_ 3 316 i
L0y 0() AR, OGN 50 TBD Y (Rt B o2t 310
routine when the memory access process is concluded, and the data on

the amount of ink remaining is finished being written to the memory
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The carriage 20 is noved and positioned a total of 3 tinmes by reading the
non-ID information while stopping the carriage 20 at positions where the
transmitter/receiver 30 can access 2 nenory elenents at a tinme, as in the
present enbodi nent. Although nenory el enments can be read one at a tine
whi |l e noving and positioning nenory elenments one at a tine, this enbodi nent
is nore degirhaM<Ee3Peciyes hﬁ3?ﬁﬂ be conpleted with half the noving and
positioning operations, §us shortening the tinme needed for the reading
process as a whileen Itlhhegeortmll, cindgin SO estaranshe tfimt/ peoedvee, 3Racds,
communicate with Nink units at the same position, the transmtter/receiver
30 shoul dthe precedure forkreadingsthe IR asfarmatien feom tile memoreElaraentrt a

such as d n th nt of .j remai ni ng,.in ink units LNC 1 through | NC6
oo oo’ e Bl oiouah TR Rker i bR, fre Enf Al BrogebuR e tsguh IS FaHE

i tabl i h ) :cel : h
536 | The ooDBf THESrREBIISE brotkhl & o MEoRESD b CoRTRMnE khildH DU
el ement s sighadscduairgd thedi $irooged sdfedeadingg thie IDDinforatatidn ofroat thee

menory el ements 311 through 316 which has already been read, in the sane
nmanner asMemOpy cdemenisr3} bdhirayghndlaowhep nafldy daforepatiesvias heaet ai | s

of anti-calli.sian.procgss Figure 11.iJlustrates.the.transition in erating
Todes of - CHESTERDAPTR) Thre eFnts h iV hemoiHy” apbirenisih Riac3® Bkt
power of f 4 le hiahg PRAS MR, aﬁﬂ\%\%@lﬁﬁidd %@Eﬁ%’%‘hd\éﬁd BEO-@¢tAf&r MOde
M4. Power o nmde M1 i's a sate In Ich nohig requency signals are
recei ved betg trestdrtadsm Ther detadélkeiof etheS ntivudbllisiopopweocesy e igdveair oduced

in the nenory el enment 311. Wen the transmitter/ receiver 30 and the nenory
el ement 3PEldWve to within about 30 nm of each other to allow the menory

el ement 311 to cei ve high frequen si gnal s..,.t he nenory el.enment 31
shifts from powsPdt ftﬁﬁoﬁgnﬁj“?lq% ﬂﬁféﬁe-%’sa'c%aﬁ)wm%%{% Fr%%lecwrﬂ%y be
al so ref epiRthit 80a%urds SHEMIBY DU retEng! (HeIS &nfirn¥dliSA FEMHYESH} ON
beconmes possible is preferably about 15 nm and even nore preferably about
10 mm Whelerhbeetsr8idr vhedwgte8 13 {dtepest08ps Wheanthe qobkess dor stading ommand

fromthe transmtter/receiver in hold node M2, it noves to anti-collision
mode M3. ARej1Rdnfeanghionpds samplets, nidfe DTEBCRH COMPTUYCAIIONOPTAFER S S

¢
0 Y hed S . . o
desoro surOURLE GHR bR SOMBILAL, GHA Fle HRrhOS SRR oS AL |
IDi nformérﬁﬁr}ﬂ%ﬁerﬁ@ﬁﬂs suqcesdiigh 316Reksdirt (étb,P SEoB)y el ement 311
S

automatical ly ifts to active node Md. Wien the I D check breaks down
during the anti %ot ithicoromptrot essuit istéartsntdrey medrenentacdess meoaess, fheom
anti-collision nmode M3 to hol d node The details of the anti-collision
process wSHPSEEUERE PTAREFSFat EBRreR08 nan S61P) eRERe SEINF 5a5 pthe
anti-col | i,$d , t m r ei chegk 4

i nformati gﬁé:‘g&%&%;&% eém%gtﬁ ﬁgdat ﬁ?gﬁ’ghé{ﬁﬁe%girllltciaﬂ-ﬁgg ﬁfgi on process
but cannodeperibed nagdife hef@NoOTieapaashtopmhatnnitaton pPrecosnedytielee ient
311. The anti-collision process can be perfornmed only when the nenory

el enent 3temmetan vimn thel Mesnery wodeswPropess Ve opsapleted jand thedéataor
accessing nepory. \Wien fhe nenory.elengnt .311.is in tive node M4, the
Cr anan ¢ LEP HRLEEQUETT Sbts TCPBUNITS ST BiRvH PEEE STHER Brigy AePrss1 17
(Figure 4hiemienatherHremhysggement 311 is in a node other than active
node M, the transmtter/recelver 30 cannot perform nenory access
operations on tTaenefirsty preaehire3! (tontheinieatioy gbreness) 3atdshsddond o
active node M4 upon receiving an active node conmand in hold node M2. As
not ed aboPEOCEHEre {TREMADY] A¢CRSTeRTANESRh N HHEING the aemary wlemsats$ 1k he

el enent auionmt, c shifts,from.anti i sion nod to active de M.
The rre_rmrﬁlg(?%n?égél Pt (A t%mﬁ%l dH\Efg!je ﬁg@ﬁﬂ%cg%g a ?ﬁ%{id E}E)@m‘rand
in active (fl dner /rébeiver/receiver were described above, but as described

below, the communication process with the memory elements 312
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The anti-collision start conmand includes a specific portion of the ID
information shared by a plurality of cartridges, allowing a plurality of
cartridges to sinultaneously nove to anti-collision node M3. The
anti-collision start command does not need to include ID information,
however. The active node comrand includes all cartridge ID information,

al | owi ng LErd ?%Irsp 11.t0 Lf t e M.
The hol d %}M%a]] sééiér%%ﬁéggr%%ﬁeggr I gg?:eé %be} %ﬁgknﬁégﬁgﬁﬁglfﬁ\gﬁjﬁg part
or all of eldigehOIINf ONTEAEE Bfti Endh® ERETRBHSOWhERIENE ITEHTBRY tied af@nt 311
can receive, as in this exanple, is nore desirable in that it permts nore
reliabl e andesAttsmdthéimeswthe eheriege 291 moves seqgentially  andhetopheneenory
el enent 311 in the present enbodjnment recejves an acti vei;?{r)n;[ge comand whi l e

in hol d mide WRit &% acHmebo it thEt FYmUMAIAN SAECHR 10D RETFEde M1
it hout uner,gol 09 ARARL s AL| |SEA I AEES e AnbPsHlht i Ad¥ANIAgR S that

the transmt recerver an‘i'ssue an . e command Tor an ink
unit in wafchhéheakBaghf @amid OpréRsabELNrI @M DUSInE heekedf S® &%zd O
imedi ately start the nmenory access process. Such an advantage is not
limted tootmesppndimgr 00 abdut t Be pnksennientredtioms;, swchwi &% béeobvi ous
in devices in which cartridges, are _generally not rep)aced very frequently.
That is, quwgtt%rdrrffcweaf CEIeTAdany Hee 5esPnt r?égfeafﬁwabeéo HaSBeen
checked b e ol Li g e rigi d 1.0, r y. own,
and the a)rlf‘tl(ls‘{éccﬂqﬁ ssltgﬁ ;e)lr Eéfeaslsggﬁ‘&érg%?ste% ng Envgég ﬂg(ve&?ic@bgé crgir?}?ig?out
agai n. Theogfthuvecdmele pRivERBdofatvd hitferhertisdeimetitaval ¢ hivengt teactarry
out the anti-collision process every tine nenory is accessed, resulting in
t he si gni faa@dimn.advant age of nore rapid menory access. Figure 12 is a flow

chart illustratj in.detail the particulars of co ni cat | et ween an
ink unit (speci #\P‘ga?f’?/r,atfcﬁé HeRTTsS e m%owﬂgueréﬁdé?ﬂe 9 r main
unit (speagiik cal the.tr Lt enl kMEL a0l R, t ant.. i & on
process. %i%s%? I 1!ol‘\}/{\fi éhgr{étcg)?rﬁ{e%goﬁ sls{t gﬁ?hg&é%é%a?)ﬂso%f@ﬁﬁle@ﬁerr gft%%rcﬁ)icedure
i |l ustrat ggwiresFd ade16. (steps s 104 through s 108) . The exanple in Figure

12 assumes that the transmtter/receiver 30 can comunicate with two ink
units INC 1 andFiguazs Slad-9(ef llugtaeteothepyearating sehvicery theoeagiage

procedure.qn the printer main. unit_side, and the m and .right sides
show the aﬁoceé@‘groc‘éﬁﬁre_'f%\xst_heI_Iﬂ:?st gﬁlf:? : onaﬁtﬂJﬁ@ univaé‘?I? fche_
respecti velah s Miedt frB8eiRBE ) rec@iddrSi A PEAFESEhé S IBL GhiSEMatibe tinangd tter/
receiver 30 1ssues an anti-collision start command (step S 11). Wen the

two i nk umdrmotN@lénemmts| 8IC2 tleoeighe 346 awvtile cblel pewer & durnednomnar t he
process for checking the ID proceeds. between the transmtter/ receiver 30
and the t#6Tink thsi feplagement, ®f| Neoinlsgagits | capmymangs & ot ethg 1P

transmtterfreceiver . S it val in.t i.n jts INC
1 and | NCIOBEERINT ret iR BhRRTole Brngh Bhdp 1B ep bAngS ctf et

and INC2 gsefdwhehe$ReNE8et AUl prinfesTdiriver/ 68aarer os0thdastrebg seaf ched
bit values match their owmn ID bit values. In the exanple in Figure 12, all

t he |1 D bi pevsdnalscampitier forrlsy usikg hiet opdi@tingrpeaie] tiHofgusarldhefdtheand a
response i s, thus sent to the transmtter/receiver 30. None of the ID bit
val ues of PFHHeEd@nd ink unit INC2 match those searched, and thus no

response 1S SeMine TEnCRRRANIRSAEATLOAYERS O BhbT. LAY IBM Sritbahaflo not

i nclude the ID inforna mer I ndicate esponse | ng

nmade. Met dthéf piddentineinbRERMIRE ighbdLh Csipe beotieefgohddhglde NEIAdD i n
which either an affirmative response (also referred to as "effective
r esponse" peotions gt theeinlespits éand thenmersomhelementnihemaborekoneth®o. | n

this case, tFﬂe first ink unit | NCL Zegnds e%n effec(iii ve r&spo , anﬂ_&;t he
second | NRUGRE | NBSTSerDE dRCTEYT LETVE P eHEnsYSPPRCEhe 1 BB
descri pti of, IANEYE rectREr Rt $0 SHOPL Yhe 28rriage 20 exactly between a*

given memory element and an adjacent memory element, data can be
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respond or do not respond to notify the transnitter/receiver 30 whether the
response is affirmative or negative. Upon conpletion of the ID check of the
first ink unit INCl, the ink unit INC 1 automatically shifts to active node
M4 (Figure 11 ), resulting in a state which will not accept subsequent
anti-collision commands. The second ink unit INC2, on the other hand,
automatic ns tgQ holg .nod . tr 1 r/ recei 30
receives g}irrgssr%;&tr%% fréﬁﬂ ei ttﬁlgr i ﬁ&(‘»%ni Wﬁrgfoc ti ngﬁlt g%ltttg'he I D check is
conpl et e, tidiesthBtery reteived/ ggetr 13D aleatiBeoti wattesnkheniDd iM¥Grrhaitivrt he
menory of the control circuit 50 (Figure 6), and an anti-collision start
comand i seqaentiailzdiem ntleeidelt eneh 18 thg . figwre,hitkat jise, freme thek figat t i n
hol d node M2 (the.second .in it _INC2 in this exanple) receives the

hot - Col | PAEBRIL SIGRERD dndodhe Ghirradty dhficRig £t sleiging, and t he
sanme anti-col i gt @%@/ j i ,

transm tter/recg?l%g? %ﬁggﬁagﬁ%c tﬁtét\%[gégeraﬁ %?g%tqf(r%%gkégggﬁ WI?] utnt}e‘t. When
t he pri nt eradéhitted irestéiveoiwioeivean3of has hei agceddapethy( us uhkl sheriibgn t he
printer is first switched on after being purchased), none of the ink unit

| D have belamentsRdd, thyough RilH, the careagea?) isopeditionedhe® the sightiat t he
ink units (the c#.D check Broc ss at thi.st.ti me is al S(% relflegt{tred to ﬁs t he
"full ant SOBH | 9SIGCHr T E’ss&)e. RONTHIARLIEEs 4T85 OFY |t Mt e§den G e 9
above, th @gxe/ : i §d whet e | rgﬁ,spi t ith
only the ?{%Iﬁli n J%??I%IEPC f‘fé%voécﬁ;e%k{ét ﬁl@cl D of %Hﬁgeﬁﬁﬁ(ﬁamt Iﬁl% %Wmen
the carri agemady tdiemerye3l 1 ahebagk 806 oDiwk vihies IANDNdhirokghnG tirbC2

(Figure 9(c)), the first ink unit INC 1 shifts to active node M4 after the
conpl et i oPeHig BAECIW/Acheck. As a result, only the second ink unit INC2 is

the object of t nti.-.cold i sion pro .. \Wien the, | of the.ink units
has thys been cﬁ%(}:{g’egfhlf%éh? rt %S}#"ﬁ Zﬁﬁ?eéseia\%?sw é?i .pdgiihrﬁrhz‘lﬁr%i ch
ink unit o) chec lssfdrihgs %) agRs SpNeetRNhYnOpRnkiME Bld ohStHRfOBIRLT Of
the | D check.” -29 Let us consider a case in which the | D has been checked
i n one of ando storks wti Aslodaitin gErnsitingt datouoynamithtivn betweewl thesi on

node M3, and only the ID of the other ink unit needs to_be checked, In that
case, wheframEnitigr TRREIAT fecsrver 30 a1 opdndhgpinkainake INGd e ddecksihand

i ncl udi ng e | the first.] Nt i ich the | D has,already .been

checked i sehlgésugral?%fr o?ﬁ’t ﬁiéet rréén}gér(ﬁ %’P‘gr/()fr et}t:\’gi v%?te ,a and t%g)lf i &gtt}}enk uni t

shifts totagidmateDdecdver BREBURS 30'8s fih!s pokitiort Rbkredgondifk toessde

commands for anti-collision processing while in active node , the ID of

only the $keeondddik afnithecarerhery helekeeht 131 suend ipr dbess postton the

transmtter/receiver 30 can simult eg%JsiIB %c ss 3 .or nore ink units, and
I

can si m | FAYSBEISY TECRNERRETEIYRE ToHOTBf the dnpmeTnfledneideds to
be Che.Cke@-lﬁH-ofD%é'i of R TRI(Y2 2EFEBS BBR%%S tFéHé'x?ﬁt i&iﬂas. arhl gehart
detailing the partirculars of conmmunicati on between thé ink unit
(speci fi cehiboditentyenor yoal eetzict 311) centntihécatiomt er Batwedii t  the
(specifically, the transmtter/receiver 30) in the nenory access process.
Thi s fl owtesngmitten/respigpusracsiviere3@eryd the snemesy siementpsdecssible @hown in

79 9 51583200 WHSTa 201 g e =200 it oulh BB ep o
targeted ftf?s[n%ﬁ?éﬂ(/ reEéfvep/ %%Lv&hﬁot wé %Qééﬂggx%e\’z%rrﬁzggle(rﬁéﬁp 3321) ,

t hus nmoving t unit 1’nto hold node (step

transm tt at/thectopaiosifiohSauliguas Hbl iy sulfientgngreader tteddiongirhheAd D i n
this state (step S22). Wen the ID contained in the active node command
mat ches t lidis ptay posetionk theitransmitieskregdiven/aspoivas I® finse nepdastia t er/

receiver and shifts to active node step 2) .. As shown in Figure
508 .t he I HRATIRI cbimiEi TREI e SR EENaLTn T cOHST MY Bsa FOh. ¢ hus
al I owi n i Cal i.fent tie ; 41

o non AN UL A S0l TR b, AR on

r espondi ngvheret fteid rpossiblet €6/ dserigudsh Sthevhsositiba bb the firet daki waitrode
command matches the ID of the ink unit.
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When the response fromthe ink unit is received, the transmtter/receiver
30 issues either a nenory read command or nenory wite command. In this
exanple, a nmenory read conmand is first issued (step S23). The nenory
command includes the cartridge ID, read start address, and the read vol une.
When the ink unit receives the nenory read conmand, it reads the designated
read vol uRg-glata BEAHRNDEHIATpHC oS 'éaéggra{tﬁ‘?éj b lor Y ffdmofnd
responds to the transmtter/receiver 30 (step S33)° The transmtter/

recei ver glernsauekiring ttherproeess omwreadirgotinabDsirdsrmetidediy séfepresl4d) . The
menory command includes the cartridge ID-, wite address, and data to be
v~~ri t t enas\igati-cpBisipR made.r ecei ves the nenmory write command, it wites

data to the designated i address.and then responds to.the.

rans ttor 1 ecBteass e 1B, MEARRAHE heRehaERER ok Yt ripeadaae
transmtt I hYi : Kk Ak =3 er

compl ot ed ke Priate e SAL TREAS whh 1L 1€ AU R OF RRePAORE WIS o,
the transnririter/10 eneiry einiB@hias shesexgpihalion geenied dftihet fitk uikt UNIAL, is

allowing it to shift to hold node M2 (steps S25 and 835%. Hi gh frequency
si gnal s f roming qutabesed car thedats of meanwuactreoa Fepetbppsle tusesteni t he

operation. of .t he nenor | enent 31 fter step S34 with oi ng. t hr ough
Srepe. 525 HandiBiale P the RERFeru AL ¢ReEordinel ottt Bt s ieblEy  Peo
out, the t-80RIEd &8 the¥Rt&C10 3Rafd Bit.i SSues an active node conmand
including'the total IDto allowonly 1 ink unit to shift to active node M.
As a result, th&heecmnyage COsthqu ateps ataa lbeation rdordespandinightg Usinkl i nk

unit, preventing_acci dental mam)r¥ access of other ink units. In cases
wher e t he WHhAg rihet dght eaerdyvesadspthae By information wé thgkmemory elgnenini ch

can shift jnto.active.nmode. 4 tQ. e of t.he y cess. command
(morory 1 &3¢ Q0menacerP et youE N didAaT A6SEE SR r ity SO SRBG. and
just a spepisitién PaHe APafbndiftRr) FedBRerPS0 NEANASH] ArcReYam@dtmdhory
including at least a portion of the IDin the nenory access commuand s that
menory acebéssent| Blhe sorenretdablte. grnevbnti ngxed| yasa spipidlsc gher tibn of
the IDin the nenory access command can al so increase the reliability of

menory acdREMGIR Of TRE NERIAYFIETIHe Sd dntririeh stav AltRadly Beglr e is a
oW char bedShehl é&?img)e_fﬁ@\gfég%ﬁgéeﬂ{;ﬁ%%aaf $ R BRAY Yt EIBY S Lok i1 €S

S23 and S gure 1 ransm r/receiver Issues a nenory
read comeglidieherddiand”) Reanm®it¥d gtefefHe Bbhshiittir/eeddivef 30 tik unit

reads the designated nunber of bytes of data fromthe nenory cell 3117
(step S51)mempey ehemeat 3 IanThe Ik anfoamagiarh of ithe spemvey rdemvented ehisit 311

transmts a ecific error code indicating, a ta re fajlure eferred to
e o b B B s (e mASk BP R Al Brds 2. AlpE g ShEND Gog) |
When onl i SONE he. desi r t e error
code indiyclzlgti ngap{l%%tﬁgsoﬁée g?é%ﬁ%egg%%ﬁa\%o%tﬁ%egﬁgﬁggg % l%rgrgﬂlta?rﬂgfror
code") i s Alerhasivehq thd ném@ryesldniaita3l o inag beadnstorhhechligcemeredB0

(steps S54 and S55). When all the designated bytes of data have been read,
the data &Fensami-qodlisiesn magdeswihenethie precsas oBreqdingpitsdp) informgtiamer

nmbodi t, th itter/ [ 30 d
Cont ai i nd® aFORIEGnG PhaTifarory SRETERY SIATGR e i 1 (ROt Soha)Rte i f
the | D matehReqtBak a@{ti_tc\%ﬁigigﬁ doMhinAs. carry out the processing of step

nly when

S51 and thereafter o the IDs are the sane. In this case, the nenory
el ement 311 nmay Tiet ID éafomiationt dfeniehamsneledmneentse8eBvidirodgh Blohef irlds are
different. Because the transm tter/receiver 30 receives the response

resul ts, tEtsp¥cspthmeueipiNetsis sbsaspiantly readdacesirsece Hefhoiseme 32
(step S42). For_e I when a.respon i.ncl ygdi a rrog.codg i

recei ved, r?ﬂ%ngﬁné%g@'nmopggd S&&%Téﬂd%e&%waﬁelﬂg{]?@sﬂg) ‘ toAgFf oﬁ?‘? ﬁ[g menory
el ement 31ddradstidf &AM in A eRle o HIOMRRt 3106 WH Beln RREH %‘1 19) ehe code
is received, just the received data’is transmtted along wth the parti al
error codearriagbe2@ dotreohrmeed coi thebPositidrhén nthiennani prififinguasedort ther oceed
to the next process. Figure 15 is a flow chart detailing the processing of
witing to the nenory el enent 311 (steps S24 and S34 in Figure 13). Wen
the transmtter/receiver 30 issues a ngpory wite command (step S61), The
menory el ement 311 of the ink unit wites data included in the nmenory wite
command to the nmenory cell 3117 (step S71). Wien no data are witten, the
menory el ement 311 sends a specific error code indicating the data wite
failure to the transmtter/ receiver 30 (steps S72 and S73). Wen the data
have been successfully witten, a response indicating the successful wite
is sent to the transmtter/ receiver 30 (step S74). The transmtter/
receiver 30 receives the response results, allowi ng the appropriate process

. o . ~rS S\ o R o o o



|. Variants in flow of comunication between printer nmain unit and nenory
el ement -33 Figure 16 is a flow chart of another exanple of the flow of
comuni cati on between the nenory el enents and the printer nain unit
illustrated in Figure 8. Wen the power is on and none of the ink units
have been repl aced, an active npde conmand is issued to run nmenory access
(second prr%}ﬁdélﬁé) ah@ (LIS aRBANGH Rad Ui i§ cémﬁ@?e."“ﬂécah@%sall‘m be
described here again. In the flowin Figure 16, when t'he power is on or an
ink unit hhs IBeanforepitanedf némornlklemiehts @rdetleabugir 3116 has ahomlt besn check
is first determ ned (st,eg S304) . For exanple, out of the 6 ink units | NCl
t hrough | bsainease therrprintekldanein Noit cag aseertaingdie amangsmeentrpgthe
transmtter{ recei i SSu ti.ve de command. 1,0 the target ink
ani 1 (st egnabeS TG BB ORA TR FhiaS. TREDEETRN 15 P Raben o
the 1 St it Wibked Maelseth&hcday ewheaD N8Prsty ¢dki Ontdie1cent EH’ILOL%H cui t
50 (Figure 6) of the printer main unit. Wien there is a response fromthe
target i nENQ@ tadeNG@rtangedr i ngh¢ heamdages e2@pdehesemtne, irtkheuhd dherk of
the target ink unit INC1 is conplete, The transmtter/receiver 30 then
noves frofeErespossingtte el spfmatigatehteined Framhidie sremery elenphbeess
is conple for all the,cartridges..|f it iLs determped.that the ess is
not conpl é\itele1 i’_ﬁ'5 S 1§§°§§69,°I} héh%rzgé%sfetsff?%s&% sttgﬁ é@ 4,m<:';1’r1i_dI next

i nk uni t 1NE2dpbreih8 Gheth D ilfortRag6h dBKINeH trothHdhfeHBYy eldmbAE
routine involving steps S304 t hrough S306 and S309, the targét ink unit is
sel ect ed &€ dispodednin ltbgi adjacgnt rparsitibe tbSthe mighmi n aticert Werds, in
transmtter/receiver 30 issues an active nopde comyand using the registered

][ D i nf ﬁr miie Horementisned Preged wiegetthenlD dpfermelien eherel gk ynikiponse
A C prae T . . :
oo ReEgts A b DRt REOFIELFBF 4 Stk 08 e S shibi il o

be checked, ron" I's Tea " procedure)” menory
is accessef (ReFMAASREQCSIUNRL carh It USit anRdits N iAfdrenation s SteRs] S307
and S308. -34 I'm the nmenory access process, data on the amount of ink

remai ni ng itanemurydh thenprimiet enadompoitent renaining) in the ink unit, for
exanpl e, can be,read, and data fqr increasing by one the nunber, of .ink
units which hav h@egﬂﬂwm&c}édac fSHADYPT: PErDY RPFH?QOBXEMI)W ichy the
assuned t . ndi [ t [ i 1 upber of
ok uni t s LRy dok/igEERr 18 ThEAR TR, oftler (Mol PEPIIRRAANE ST “hs
such, the theogessorfy’ elBraeéaRs 33304htduigh d S3IBB using eperRt ednbsiningt tige | D
information relating to all the ink units have been checked (step S309). An
advant age refatiare betewess theo cetamgeinenki gequeencee i of tthat imkeumniire INéEded f or

o°r b ontgrataeh N miE Wi U B EHAGPE. AP CRAIC R HAE ARPVE et Pohecked,
W th no neggtdy ﬁ@@it. gg(ogﬂnuﬁtfa%'eh% eg?lgitﬂqg;sl%gh%celéf Ae %F?rihgg z}.@y' ts

I NC. The anti-colli rocess proced It can be sinplifi
runni ng t li@gndninlk enlits INA1 phocagh MNC6pKhdheahenkramsrhiitageeceivag 3® t he
operations in Figure 9, even when ink units are replaced. As wll be

appar ent fE®ds tdrtadethen phasnRpaiermatienastaredoin itheomemnece steenteheck

in anti-cql,lision MB) should be run on at |east replaced ink units
after any%c}‘f1 FQ}FFé“}g:ﬁngﬁrts in the printer have been repl aced.

First, in an unaccessed state (step s220 of Figure 10(a)) where
the transmitter/receiver 30 has not accessed any of the memory
elements 311 through 316, the carriage 20 is positioned to the right at
some distance from the non-printing area on the left side where the
transmitter/receiver 30 is located, preventing any of the memory

elements 311 through 316 of ink units INC1 through INC6 from being
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Dependi ng on the device, a structure nay be provided to determine the
position of the replaced ink unit after any of the ink units have been
replaced. In this type of device, the transmtter/ receiver 30 may be
brought near just the replaced ink unit to check the IDin anticollision
node, wi thout any need for checking the ID of the other ink units. Wen the
device is geowvesetl on for the first tinme after being shipped, the first
procedure should be imediately started to check the -35 ID, as in the
process procedulMedtpwhibutlee $nk Thets éNOGridanhd MG dire lreceas¢d (stepas22 he
power is turned on after the device has been shipped, an active node
conmand shBUrigWwe 1Aedhsycareags 20s Mavesr LPrioc e &omsprinding@fea i uni t

as in the pr SS: fr d in, Eigure. 16 o check the LD in anti- lision
rode v oS R i 2naCdhe Bt B Wikl il el I it Rt JheBRNG TR S R
printer deuinC gradidenit i thi f&ﬁtﬂ@ﬁ@k'xﬂﬁtﬁﬂdlhénpﬂ}fésﬁﬁ ehaVend IR hBent
illustrated above based on sone enbodi ments, but the above enbodi nents of

t he i nventinBnuwetr éNiOR.enfbdttis, fthe Imidatle afh thadentdramali cugl O hef the
invention, and do not Ijmt the ipvention,, Various nodifications and

i npr overreﬁf%n%l?léttﬁ’b}s)@%}v@r\/\?philﬁ Ihed sEBPRIT GHECHRARGRE ity EREi 8RS such

e val entadichs Aabiel Lghelr s L Rhatad LA BLSREE av A, O
conpri si NGhat $RERIGEthEBr-AnSRiitter frcdeivdt J6E Cape®d e tethdifthits data
to both memory elements 311 and 312 of ink units INC1 and INC2.

The transmitter/receiver 30 transmits data read commands to
the memory elements 311 and 312 at the stop position. At that time,
the ID information of the memory element 311 which has already been
read is allowed to accompany the first memory element 311. The
memory element 311 receiving this command checks that the
accompanying ID information is actually the ID information of the
memory element 311 itself, and transmits the requested data other than
the ID information back to the transmitter/receiver. The same reading
process is similarly carried out for the second memory element 312.

The carriage 20 then stops at a location corresponding to 2 ink
units to the right, and reads the ID information of the memory elements
313 and 314 of the second ink units INC3 and INC4 (s222 in Figure
10(c)). At this stop position, data other than the ID information are
read while the memory elements 313 and 314 are accurately
distinguished in the same manner as the reading process for memory
elements 311 and 312 above.

The carriage 20 is similarly moved and stopped 2 ink unit
sections to the right (s223 in Figure 10(d)), and the non-ID information

of memory elements 315 and 316 is read. The routine is then complete.
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conmputer main unit, printer relating to the above enbodi ments connected to
the conputer main body, input device such as nouse or keyboard provided as
needed, floppy disk drive device) and CD-ROM drive device. Such a conputer
systemw || be a better systemthan conventional systens as such, overall.
J2. Variant 2 The printer in the above enbodi nents may have the functions,

or sone of the #f | e Al i k Lput
devi o 1 oppy diokear 0E° devi Serened SsTrertored 8 SRy aE e P e
printer magabave tdre i megdpriodeaatiohorwhilocetsgipiggi thgesarmdage spOawtf or
vari ous types of display, and a recording nmedia insertion/renoval conponent
for insertRafdtians Masei hger srasranitter/3eceivapdBa eanweaicensard mewoded

i mage data,taken by neans of digital cameras,or,.the li J3. Variant 3

A though SHCPERT At Britfiee st She BT comoRdiaE ey ARBCRE R HgoDb; ect
vas used ageliiardl ¢4 Chel FeddGribOe LTHAL TR{lleS mBYIY e A GELRIALNer
than cut paper, such as roll paper, can also be used. "The printer 1s al so
not |im teadetmorgoklements jogie ptiatine, s exdodimentoivoehomaidsirailent ers,
| aser printers, and faxes are applicable, provided that the printer is
capabl e ofbgseiise; ig cgmcrbq)rqmnp{%ge@bwem shalf sthevanpeing ArvhePosifionyng| ement

used in the abave enpodi nents conprised a nop-gcontact |1 C.chip, a resonance

capaci tor RSB, CBREH T AR SR AP DETIPRIT ie AREeRHaBERRS Bor 1<

not limted GhAUCh arst rdalidihe, RHRW dede t hahnbhguel J ettt | Socapabl e of

recordi ng data. For exanple, a resonance capacitor may be connected to the

out si de ofcomhmurecaty evithentN Jhk Vamient & | the hessahovepestiadi,menhs,

t hree nodes i ncl udi ng hol d node ) ) ) )
transmitter/receiver 30 should be moved N ink unit sections at a time.

Ink unit-related data such as data on the amount of ink
remaining in ink units INC1 through INC6 can be written at any time
through the transmitter/receiver 30 to the writable area in the memory
cell 3117 of the memory elements 311 through 316. The writing
operation in such cases can be managed while the memory elements
are accurately distinguished using the ID information of the memory
elements 311 through 316 which has already been read, in the same
manner as the process for reading the non-ID information above.

G. Details of anti-collision process

Figure 11 illustrates the transition in operating modes of the
memory element 311. The memory element 311 has 4 modes: a power
off mode M1, hold mode M2, anti-collision mode M3, and active mode
M4. Power off mode M1 is a sate in which no high frequency signals are
received from the transmitter/receiver 30, and no power output is
produced in the memory element 311. When the transmitter/receiver
30 and the memory element 311 move to within about 30 mm of each

other to allow the memory element 311 to receive high frequency

signals, the memory element 311 shifts from power off mode M1 to hold
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M2,” anti-collision node M3, and active node M4 were used as nodes during
‘the operation of the nenory el enment, but the nmenory el enent 311 may al so
have ot her nodes. For exanple, hold node M2 can be divided into a plurality
of hold sub-nbdes. Mre specifically, the reception of a high frequency
signal fromthe transmtter/receiver 30 can result in a shift to a first

hol d sub- d tal i.fi it i first
ol 0 sub. B M2 HBRy HEAPNE oy Be WG reldindl ol o€ YR thOfe)
tine, whefhkhgistenes Ya;tekxﬂ{f@Ht cheeguMBStich mommsmm@rmhmy n the
first hold sub-node, it should nove i mediately to the active node M4, and
when it rabeitdd nB7, andnevarn marel prefewably tadrautcbbmand while in the second
hol d sub-node, j.t. shoul d nove i di at eég to anti-collision,mde M3. In
this structure, Ryt AMPLY Shepesteds ! aceiifs: ABn 2R FOISRR (SRR a

return to o - id: : ej 0 o nd

will resuF{JHﬁHagasﬁgfl?qhgof# Sgﬁg%{r/x\e%éé&g%{a%@gt éjef M%’t thﬂ)ﬁgu - node.

The use obngilebllididi®mod®dg3st AHEL 61EistaN rhode MBHe Shhdde fbetheeanti-

operating nodes, and can thus prevent accidental shifts to inap&ropri ate
rlm ntdree

oper at i ngcobbigésn Phatesss, daderibedl aabveige ([B tihéorapationy checkhsu

reliable shifts betfween operatin es. .Howeyver, the nenory el ement does
ot need EERRe TURTAedbaR FiEeodupiben HBCBRtr oo LRuHe BTRETS Dt

desi gned i i iL.at t ChhHV fgﬁgjﬁ n S QRR upon
rece?pt 0F8%ﬁﬂ{3{gef1 ¢%§§§hc§%?gggg ;[Po(r?nn e %ﬁgﬁs%at@t,\gefhr ecel \%?ﬁﬁ heIo

nenory el gaedked)athel sRerydekraard 31 abitéindticalyasBIesitd idetiedmadder
than anti-collision node or active node to active node without going

t hrough aM4.- dBhehsthen!eheckTheeakss dowme dwsing yhelagitewoll{siengpspcesscui t)
of the present invention may.qgenerally.be able tq.shift fro specific
State t hatht ORBIOT el ALY SuRnsen eriteelisignamage Mo garis
through agldaeqb! Sha WRESLs VB ant lolifiBhEPRIGRC Wil Bbe IR HIERY Y

el ement shifts to active node upon receipt of ah active node comran

i ncl udi ngldtee. | NWHeni thd Dnerhoryt Rfsntemte311 hg e nati-calisior ninodiey M3, eftley abl y
shift fromhold node to_active node when receivi ng a read command or wite
conmand cHRlsRIHEHgerRy PohieanAndy chegknlpgntprmaden of shegnemeory Flemensudll eadi ng

or i nter | AORR ey Rcofion Rk Aol iy FRBAL T TndliY Bckee IRCREMAE ¥, o

gener al | y onel heablye:ldrberd 3Yar Thé ¥ntbtoltisioh @escebscantbeqiRrioanéd onlg @mhenitlid
consunabl e conponents can_ be jnstalled. The device does not need to be one
i n whi ch Eepiogy elemeyt Bl is gpanti-gqllisipn Mpds M-t h a consumabl e conponent can be
instal l ed, but |10 r g)qfe rtrl i co b
conponent to beilgﬁg%gﬂ%éi& Wﬁ:rﬁ?hg a ofefcg%ggiegn%i%%s%éc%ro?}r’i dg\zlg%'lt a

consumabl en&raBPP RETheWeIFE My ¢d sAthiRImdde M4 et tidragrit@grbeéidge 3wl der),
but the transmtter/receiver may alternativel ﬁ be noved. The positi onal

rel ati onshap teedvirom tared tweits 10 tther Iresneiw ecllantil € adFigwcty ) maVhah ske be
fixed, with neit i i, t i tter/ ' tri dge bei
moved, J7megaRy Slimient §F1 Frib 006 oD B ASHYS Mo Sty B SneE ey ekt o 30

and i nk

30 cannot perform memory access operations on the memory element 311. The
memory element 311 shifts to active mode M4 upon receiving an active
mode command in hold mode M2. As noted above, when the ID
information has been successfully checked, the element automatically
shifts from anti-collision mode M3 to active mode M4. The memory
element 311 returns to hold mode upon receiving a hold command in

active mold M4.
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unit were within a specific distance of no nore than about 30 nm of each
ot her while comuni cating, but the outer surface of the cartridge and the
transmtter/receiver nmay generally be in contact during comuni cation. That
is, the transmtter/ receiver and cartridge shoul d be capabl e of

non- contact conmuni cati on whil e adjacent to each other. In the present

Speci fication, r i erni " N0~ J .
(Tansm tter) 1 ROrVER SAITEAN PLatc SRR HCTHCe of SEECHE EEFEQR o) o
the transehétH)/ irffegeiatiRin adltaddie 18} act phaalitgi 6€ Wdrtpdgés t heleanir izdge are

not connected by electrical wiring. The outer surfaces may be in contact
wi th eachpbutadity 0B.cavtnidiges te: simuiteacabole moevodionemtscotlison mode

transm tt receiver 30 all.owed two ink units to sinultaneousl hift into
hol d rmdeﬂ*jbut %ﬁﬁeappéﬁ%ﬁisﬂ?’%r?t%r Eccé%ri}‘@’raré%dfﬂfi? é‘é’ﬁef‘ﬁ?&ytonévﬁ 4}91 apaci ty
of sinmult i : i , the
Ot ansnit { SHPRHEHGTNORE LY e APAFe Gload RSB BIAANRIM CARMRKET L Th

all of thEDHﬁﬁﬂiﬁmiaﬂﬂ_ﬁﬁb“ﬂﬁgf‘cﬁﬂyrdrfég@ért‘t‘l&igél’krﬁ:@x!ib@?elmteg1i.lrtbosﬂfi@d_ d
node. That is because it would be difficult to distinguish the position of

each cart ko dgdivienmdee dMd.i - ToelhalidonommandsalspDirgtiedks -3 carpnidgedd) i f

the transmitter/receiver had the capacity t i t aneousl y. nove all the

cartri dge¥? ﬁ’fnc?t}ﬂﬂ'd_ nIEH:é‘.lg}rf’gtH%’ft s@ns‘%ﬁl Pf ﬁ@%t}rﬁv{]}‘lgﬂﬁprﬂ@ ré’_(ﬂ e for

the transghiffLAHECRIHER e MAKEbAP dBRRR:! ¥19 BHTHLEATEOUN YnmRKigg one
ri ol"d node. though t he

or two cart ges Into present 1 nvention has been

descri bedemaghplé] issiMaatetediralsietial that it pentiteanose ueliietslstaaeskhettidhe sanme
is by way of illustration and exanple only and is not to be taken by way of
| i mitati omempey skopentBlilhe present invention being linited by the terns

of the appended, cl gi.ns. Paragrap of advantage 1. evice, in which a
cartridge contalthi iySaV@ns BESO%@FQHY g@me%‘éé iy 11BE, PR evi ce

conpri si Ngm & fafddt f&%ﬁh%egﬁraét%é’"ﬁiéﬂk 88/ RENECKRiIEH hbRISToGOMAI Ni Ng a

consumabl e conponent ca nmount ed; and a transmtter/recelver capable of
non- cont aét cannmMuoviec direetlywiidre hokkimafle MQ theactird mode, Methevittesuitr i dge
having a menpry circuit including an antenna capabl e_of non-contact
comuni catingerapingeapraxiiraalision precassandniastdtingeadvartiagedsndirdr thef or
storing an_ 1D o e cartrirac&?e and data relatin 0 the co stlrrable

f.th
conponent FARHILIRETGVEEPY SPUCBSHER R F o FRAT ESPFBANG {4 fhenk

transm tt efyif geQbieh AIDAh6ARkEBH hAg %&%E?exﬁi@u&@%ﬁ@ﬂ@éd/,, sé g fEnory
circuit having an anti-collision node in which the transmtter/receiver can

check t heimhaediatélg start thégmemory accass ivecassle Pachi ahi advaretageyisaccess
Hpon recept Minfiedto The prirter 10 a3 h the present crbodiment. and will be ©
obvious in devices in which cartridges are generally not replaced very
frequently. That is, in this sort of device, once the ID of the cartridges
has been checked by the anti-collision process, the cartridge ID is
already known, and the anti-collision process therefore does not have to
be carried out again. The active mode command can thus be used to
avoid having to carry out the anti-collision process every time memory
is accessed, resulting in the significant advantage of more rapid memory
access.

Figure 12 is a flow chart illustrating in detail the particulars of

communication between an ink unit (specifically, the memory element
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the menory circuit being capable of shifting froma specific state which is
not in anti-collision node to active node w thout passing through the
anti-collision node. -40 2. A device according to Paragraph 1, wherein
the menory circuit shifts to the active node w thout passing through the
anticollision node upon receipt of an active node comrand including the ID

of the carfhi i Le L : (e S| : Vb
accor di nggtltp %glr%ag@ahﬁldlw%)rlﬁ %,nt {\;\{Eét?gpr? C?ﬁ!eal l@%@yt?%ﬁrgzndﬁf rﬁﬁqﬁﬁs&f%o)t he

active noge thétgitiidodlidibnhgsodesen ThiecRew chattheoraesporads ltbsitenderds 4. A
device according to Paragraph 3, wherein the nenory circuit further

conpr i sesof thelftsiptecedunhildhstratedrimdtiguce e (fteps arlibh thengl 6188 enory
access co nds, anpd.the ne y circuit.shifts to the active no upon
ece nt of PErwarEplt it Ml orvRaRYARE hRh thhrpBp I e BE s e e Fare
accordi NgchhRALAHRN I (WH AR ULIDENFARAY INCEUITh Wit Bide 6PFRELRES an
el ectrical power generating conponent for generating electrical power

out put f on 2t sieowe rthieypfidesli procedues pensiee pritieghmbiqueinaide adhd diegnal s
received fromthe transmtter/ receiver, the hold node including a fijrst
hol d sub- middlé mndhirightelsides iskaw hge procassuproecdjarreiar dhei Arsthansenory
circuit in res(gon e to the hi gjg {yr equency radi o signals received fromthe
transm t t 8FFORNSLREVEMIS:HFFPLCEEESNd hol d sub-npde to which the nenory

circuit shifts recgiyin : rm ift o om t
transmtter/r ecz\?\?é;rrl i nﬂ*t' e %@égoﬁgﬁgﬁsubtﬁn‘gggg t he&rremrrT%r@%t%?f cui t{If‘eshi fts
directly tearidigitéat/iréecivete30p@Buescanpantifcdllisicactstuet moetemeenridsttpimen in
the first hold sub-npbde, and the nmenory circuit shifts directly to the

anti - col | Sdildbn Wigas thetwoetds pinisy IHﬁy lagnd- DWFR| rsicsives aar andorpiia@®when in

E Eg Z:S?Qgtgrghgorﬁlrjr?anr?g,ethg 'précgseél If(():l(‘3 c %(c:: {r(ljgl @ﬂetl(f) %%B%gé&@ rlloel‘%w%renaﬂhe\’\'her ern

transmitter/receiver 30 and the two ink units INC1 and INC2.
Specifically, for example, the transmitter/receiver 30 searches the ID bit
value in the two ink units INC1 and INC2, beginning from the lower bits
of the ID. The ink units INC1 and INC2 send a response to the
transmitter/receiver 30 when the searched bit values match their own
ID bit values. In the example in Figure 12, all the ID bit values of the
first ink unit INC1 match those searched, and a response is thus sent
to the transmitter/receiver 30. None of the ID bit values of the second
ink unit INC2 match those searched, and thus no response is sent. The
responses from the ink units are signals that do not include the ID
information but merely indicate that a response is being made.

Methods of ink unit response which can be used include
methods in which either an affirmative response (also referred to as
“effective response”) or negative response is sent to the
transmitter /receiver 30. In this case, the first ink unit INC1 sends an
effective response, and the second ink unit INC2 sends an ineffective

response. In the following description, however, the ink units simply
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carries out a full cartridge anti-collision process in which the one or
nore cartridges which have been installed are sequentially allowed one at a
time to approach the transmtter/receiver when the device is first powered
on after being shipped, and in which the ID of each cartridge is checked in
the anti-collision node while a target cartridge targeted for 1D check is

pOSTL I Onefleuifiy { Gt Mok ARTIB € (4 SAGLKETtHCS 1PRASIhEr 1 clivell gl sh

t he position of tﬁéei targgt cartridge. 7. Aﬁﬁe\ﬁ ce accor(}i #g tco Par agr aph 6,
wher ei n t idhefthet thartspogse anuffirenhtivsioomqgeadess is carried out each tine
the device is powered on. 8. A device according to Paragraph 6, wherein the

active node conlied remplationi ef the B eheck mdrsw firstr inteswivdNGl tdwch
cartridge.when th vice i s powered qon for the second ti or thereafter
Cfter bor HK Pt N i tome RRATL il rtiRomins U4 T &l dde onl y
for cartri whi:ch h NQih:RRAE: AN f e t o1 iive node
conmand. géai%lggjilféeaagg%f: d?{]}ble?o%éﬁyngi géré gr ggﬁ’?eﬁﬂ? ﬁF o%%{ﬁr%mﬁ??r ein

after anycoimrhhadeart rTHgesdcoadal irdd umit héNd2yi an halie betderr dpdeded, the
I D of at |least the replaced cartridge is checked in the anti-collision
node. 10. anteaaticallycrespana gotholdamegicai? . o When tther trapspritisirAseeeivwen ve

mechani s apabl e of novin ne of. .t he. cartr.j dge. hol de nd t

[ ranam ¢ L 8P PR guGs b FERRORe PR rRattch it gib i e P g thet 15 <hesien
proxi mat ei¢ goRAAROtARY 1D 38GthRed 2 thebi oAl REPIRMASRING f ifidHd ed
out, in \M11i cﬁﬁgﬂe one or nore cartari dges \A%fgt have been 1 nsta Iled are
sequent i alnamaly efethecotentriol aitduie 30 (Rigmrea)h ddw alrr ansivcdliicn reeaet ver
after any of the cartridges installed in the device have been repl aced, and

the 1D of CepuRandrisriatifsues andesesdedusiter P he)-t AdnSHs ttimes thednkernnits
possi bl e to,distingui he position of.. t arget cartridges targeted for
D chock OIS ORRM (TE B4 1ER i NeA i RBle SRR o Bl
Par agr aphaf¢i-EQisiH sERFPEGRIMENG &id \chilT8CRARhEIIESIRRMH nOde MY BGONE Of
the cartridge holder and the transmtter/receiver to bring the cartridges
and transhtl¢ senie entireallisproproetss 4 abavh iststartedand t he
transmtter/receiver, approaches only the replaced cartri d%es
In this way, the transmitter/receiver 30 can check the ID
information of each ink unit. When the printer 10 is first powered on
after being shipped (usually, when the printer is first switched on after
being purchased), none of the ink unit ID have been checked, so it will
be necessary to check the ID of all the ink units (the ID check process
at this time is also referred to as the “full anti-collision process”). In
that case, as illustrated in Figure 9 above, the carriage 20 stops at a
position where it can communicate with only the first ink unit INC1 to
check the ID of the ink unit INC1. When the carriage 20 then moves to
check the ID of the second ink unit INC2 (Figure 9(c)), the first ink unit
INC1 shifts to active mode M4 after the completion of the ID check. As
a result, only the second ink unit INC2 is the object of the anti-collision
process. When the ID of all the ink units has thus been checked, the
transmitter/receiver 30 can determine to which ink unit the checked ID

belongs, since only one ink unit is the object of the ID check.
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after any of the cartridges installed in the device have been repl aced, so
as to check the IDin the anti-collision node wi thout checking the ID of
the other cartridges. 12. A device according to Paragraph 11, wherein the
active node command is transmtted near each cartridge installed in the
device after any of the cartridges in the device have been replaced, and

the 1D is checkeds iy EhgsidRlia EQ% iiﬁki?lgidH)%e 9D Yok BeetPEREEKAE I WMHEN have

not nade an effective response. evi ce according to any of Paragraphs

4 t hr ough ol Zwonre eimits vehichabami $imvtaneoaéhyeshifs toapatit@llision mode
simul taneously shift two_or nore cartridges into the hold node, but is not

capabl e t 3 andtemyding 1D« the atheromk paitReeds tontdisbeckedca fhages
whi ch be installed in the devi i nto.the hol . 14. A trid
cont ai i nga5ec STeniBre 8 it GRILS sl il B fforbry 21 ASHE PGP ng
an ant enng,aaRaklHe i d1uRAs O B! of RBURFGAIAIRTUMR I WRRK TREGD hAD

exterior transmtter/ rec%i ver, a nmenory for storing an ID of the cartridge
and data aéteadynbeén dheckeahisiiabhed doomobtieattransmhittee prdcettdre80f @nd
controlling communication with the transmtter/ _receiver and for .

cont rol | i Hae fsbdnkt ynithshiftsdeactiveemednMA ci Beerushdbe dfirsgnink unit
anti-collisjon mode .in which the transm t?ler./recei ver. can_.check the | D of
the cartrPdgemObRECHRC SAPIPTIGYdOD S PRI HeREISTSat e S8 lH R 7%t i on
of a MemDiodEARESIATD of GHIFAML LA 119k ki 2k beChBRENY Oy bR JTBMry
circuit being capable of shifting froma specific state which is not in
anti - col | ipsocessyottee ttoansmitter fmadeivdrt BOutapasshuitaneoasth ddeess 3 or
anti-collision node. 15. A cartridge according to Paragraph 14, wherein the
menory ci FRRKe indhnits, ;and ganagimilarlysieesqievaBuvhersdiend oh Uy enmet

anticol ligion e._upon i L pt,of, an active node command including the ID
of the caﬂ‘?i“agg?%%j%5%983%??‘9??3‘3‘5% i-collision node. 16. A cartridge
accor di ngH 03 A ARAeAbroackess WioLess the menory circuit shifts to the
active node after the I D has been'checked in the anti-collision node. 17. A
cartridge accor figwyet o 1Bar egr aphflé®, ehartei detdiingentrey piarticidarfsur bher
conprises a hold node in which the penory circuit cannot receive a nenory
access coffEHAsnigaigon between the ink unit’ (specifically, the memory element

311) and the printer main unit (specifically, the transmitter/receiver 30)

in the memory access process. This flow chart corresponds to the

details of the second procedure shown in Figure 8 (steps s200 through

s204 or steps s206 through s210).

When memory access is started, the carriage 20 first moves and

stops the ink wunit targeted for memory access near the

transmitter/receiver 30 (step S21), thus moving the ink unit into hold

mode M2 (step S31). The transmitter/receiver 30 issues an active mode

command including the ID in this state (step S22). When the ID

contained in the active mode command matches the ID of the ink unit,

the ink unit responds to the transmitter/receiver 30 and shifts to active

mode 4 (step S32). As shown in Figure 5(B), the active mode command

includes all the in unit ID information, thus allowing only one ink unit

to shift to active mode M4. In another embodiment, the ink unit may
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the menory circuit shifts to the active node upon recei pt of the active
node comrand when in the hold node. 18. A cartridge according to Paragraph
17, wherein the nmenory circuit further conprises an electrical power
generating conponent for generating electrical power output for the nenory
circuit in response to high frequency radio signals received fromthe

Lransni € eple RBCELAAS mbdle IRNHABAE do0EbHAIND 8 it B0kt becmder 1 1

whi ch el ectrical power output I's generate e menory Cifc

response 0 whenhttghlbriequieneaytivedhedsicomtinnind eeitce@sf thenm ke thieaidddm tter/
recei ver, and a second hold sub-node to which the nmenory circuit shifts

upon receiwiihg a predetermned shift conmand fromthe transnmitter/receiver

in the first ho sub-pode, the menpry circui.t shifts directl, o the
active node upo "e‘&eitgt% ofCSPRESECt 'rQé“ mSé% dBmaBitnhEn F‘?Fetl%lféifi?@ hol d

b- mode, ) _ " C Ct . I
thi fn(::)OFI Flgel[}gsnm frto%re( rtﬁgglngggg%/ﬁ%é%%j;éﬁﬂz% i"EE i%]l%#(grﬁ{)nﬁéshgrcior?@%’lnarrrladndo when in

t he seconghdibély stfirdemrhindA rthid égénﬁﬂépédﬂriwnél?r aend Qonfiamaer aphs 14
t hrough 18, wherein an anti-collision start command for shifting the menory

circuit ificstudssashi(step pad)i ohhof meneonyDcaninhndamdudesnthmnicariasdgegned t o
a plurali of cartridge and th nory . circuit c under go. .

an!toi -col | ﬁér dif &%EtsgaéfdrFﬁ% §“é’rf‘g %%néeég 89 eneéra?g(thfrbi ui“?g B1ht her
cartridge t i h Lhcl uded. L Rt § SJ start
corrmandgi get g&saﬁrrge \%ﬁ fra h{(%}&eq%%ér g‘s’%@ﬁ%ﬁﬁg go???g?\ E}?‘e ?@)éélﬁﬁ? kéed rrfé%oar y

circuit. 2BlurheCdntd ISlEnadEer bRy the Basipgiaasd Aéhd Whareidddress meml y
circuit is capable of undergoing the anti-collision process at the sane

time as otréspomdsiorip citheui ttsansmatthefresgiveri dgés datgp wh®d3)-he arftemnas of
each cartridge gnd he .ant egﬁa.of th% t{&?nsm tter/ receiver are within
appr oxi mf@}‘%fé LHATSFENEEN=Bt HETUCS FUrlner, MEMPTE FELS GREMER Bhratyr aph

14, whereiy rgh ACC LRehudes gﬁg%q I hihhe
entirety o:‘ge{iﬁg q%ﬁgfggtﬂé ?glr?et ?‘?%%‘??gn% W téﬁgglgﬁqrn%ngﬁw f {]}\?g%eln]?’l rety
of the | Duwaitet Addeend, ramifelatd2to BeowritterdgéVhenottt gk tunifatcagivaghtted,

wherein the nenory access conmand i ncludes a read conmand with only a
speci fi c PRMPER Wite gemipasd, ihavidtast dakyso 4he designated srrtnaddress only a

spect 1, B34, SLodlfal B S o LGP o) R0 50485 FER A0, L0,

and quant ki sl arelcRived, @R tr&éitter /receiver 30 can check that the
write has been properly completed. When the memory access process
for the ink unit is completed, the transmitter/receiver 30 issues a hold
command to the ink unit, allowing it to shift to hold mode M2 (steps
S25 and S35). High frequency signals from the transmitter/receiver 30
may also be stopped to stop the operation of the memory element 311
after step S34 without going through steps S25 and S35.

In this way, when the memory access process is carried out, the

transmitter/receiver 30 first issues an active mode command including
the total ID to allow only 1 ink unit to shift to active mode M4. As a
result, the memory access process can be carried out with just 1 ink
unit, preventing accidental memory access of other ink units.

In cases where the transmitter/receiver 30 always limits the ink
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the menory circuit reads data fromthe nmenory according to the read conmand
to supply the read data to the transmtter/ receiver. -45 24. A cartridge
according to Paragraph 23, wherein the nmenory circuit sends the read data
and an error code indicating that a read error has occurred back to the
transmtter/ receiver when only a portion of an amount of read data

requested hy, é{}ﬁgh‘é?&ﬁ%ﬁﬁ%%%ti%%&%a@ -to28ne MEEATH 4R ARRMGHNT L O

any of Paragr wherein the wite command includes-a wite

address apdcasPrceatnend Eenddmunéadicomafrianding ffeen oMM teCEdRhANY i t €S
the predeterm ned anount of data according to the wite comand and then
notifies mhay thcanstirelyepmitios, vandtinat a spedifica peatiobeeh theild enay 2z A

ca 1100 SEROLS 1 S ESLERLRP A, S SLALDS TERRLY, 5 S el oL o
reception rﬁ’%mto?g JU A0S T RAHENRY .i% 3@ ﬁ%ﬂi@?a&é@é&s 'lg.tt?ed e Piable.
transmtter recelrver antenna wthin a predeterm ne I stance of no nore

than appr extRRlifakY oaly nan gpedifie potrEoAa off thEIDNENDI theCirthéttidry bdtestoes not
operate when the transmitter/receiver antenna is not within the
pr edet er mcnatmainsk ean ealse dncreérse bhe matiabtlityhef mameyy eiccess whiky algo

cartridge according,to Par a%rlﬁph 14, wherein all commands which the nenory
circuit | SUBRNERNE ORGSR Y Ge at | east a portion of the ID, and

the memory funsreRgFAllaOne d T Cabufing ARGy pHigEs! N e | east

a portion of the TD1n the recelved conman e sa

cor r esponghégor ¢gletidron 3afl {epsabol dael SAB iA Pigurd d@e. cWhennilng a
consumabl e conponent and having an el enent capable of storing data, a
pl ural i ty teAnsmitter/dgesivesidfy ismias anemaryreask comagand Uppar S4hbntee of a

dovi oo N2 008 GHESS LT, ML S DG, ol o6 sodatg ead o

e SHABRIF SO RN o bencSYLF ) B ik
no data can be read at such times, the memory element 311 transmits a
specific error code indicating a data read failure (referred to as “total
error code”) to the transmitter/receiver 30 (steps S52 and S53). When
only some of the designated number of bytes have been read, an error
code indicating that some of the data have not been read (“partial error
code”) is sent along with the read data to the transmitter/receiver 30
(steps S54 and S55). When all the designated bytes of data have been
read, the data are sent to the transmitter/receiver 30 (step S56). In
another embodiment, the transmitter/receiver 30 may send a memory
read command containing an ID, and the memory element 311 of the
ink unit may judge if the ID matches that of the ink unit and carry out
the processing of step S51 and thereafter only when the IDs are the
same. In this case, the memory element 311 may not respond to the
transmitter/receiver 30 if the IDs are different.

Because the transmitter/receiver 30 receives the response

results, the appropriate process can be run in accordance therewith
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the device main unit is capable of carrying out a first procedure in which
the comuni cation nmeans comrmuni cates with the el enent of each cartridge to
read ID information stored in the el enent, and a second procedure in which
t he conmuni cati on nmeans comruni cates with the el ement of each cartridge

di sposed on the cartridge support nenber while distinguishing each el enent

based on t | R hhf O t] at ” the_se ure is
run mﬁtho&%%Ph§4?yrng€f%%£%éE%‘ﬁggﬁﬁgﬁﬁgpﬁﬁggﬁg%pgg#%%8?n%ﬁ?%ﬁaéﬁgﬁgd in

the el emenecéived, PR¢ shete AeBdty TeAdRoMdaAld 8aHbdELISSUAPES lallovedlle by the
device main unit when the communication neans starts conmunicating with the

el enent, svemivay cleenehernt mad the datmmunMidatn om mesaposiseomualndeag eawi t h

each ot her vvh_iaie the el ement is (ﬁli sti (r;t%ui shed based on the ID i nf(frmati on.
29. A pri mEHaL SHIRT SR I8 rptaiveti 1ystofie racetind daky it prarraitied alengnt s
capabl e of, g, Al Bo0Ak R el UM insURRALLI IEIBEL 0T SHRPOLLLNG, Aife
plurality of 'in ni t's, and conmunl cati on nmeans Tor readi hg or Writing data
by non-coqugqirecgmwﬁf&gea% td Rekbprétayents, the printer having: a first
procedure in which the conmunication nmeans comruni cates with the el ement of
each ink unit t&igesdl1bDsiaflornebhavndstagieg tha priveessiagerft wriding to sleeond
procedure in which the commRi catign means comuunicates wth tPle el ement of
each ink dﬂ?’inoéﬁpg]@m“éat L & Hetensk Sadi @ndippost tinnErgieie )i e Whsni Haki shi ng

t he el ene Nj tLo e i\t he
second prg%‘:ae‘g%‘rﬁgtq?I(s:)/}re%ERIV‘?AEr tDﬁtc))u{S%E‘%g ‘lfl i ?%et%g%%g’gﬁaérae&%éﬁ%dq (gg‘eﬁ);\;}%ér]ldh i f
the ID i nmfd%émﬁr?t&éﬂféﬂtniﬂlmeoﬁkﬁgeiﬁ*ﬁk nif Wwiatdd edkarincdédiih e

r

al ready been properly read when the comunicati on neans starts
conmmuni catmergrory twirit coshmamd fo $hetmemaryecedb@hii (e dd7 heaghen no

conmuni cat with the el nt. 30. rinter _accordi ng to, Paragraph, 29,
whor e n ¢ KA EeRs SPadnaEi Slephem otd SHR0Br LPSCioFT HohBs - 31
A printer ; (Aol o) : ; enel I |2 nf L0
Stored i n TR ecfied 3k a Rl QAP aiilre MO°DE MraRLRhuLEfeCE SOTREEE ¢ (he
first pro@turaendt BE3pecoNthepr abeddaea i havenbeeh heutcédrdullyr sirifpeacesdur e
being run as long as power-off and power-on of the printer are not carried
out and ndA8PeNSE helngikatimg s thes beegrasspilacedrital | éwi ngenhe twmmilé cati on

n ni. Wi th I : . . .
means to %Igéglgjmlt%glt rece}vert (sﬁeﬁ@?&f The transmitter/receiver 30 receives

the response results, allowing the appropriate process to be run in
accordance therewith (step S62). For example, when a response
including an error code is received, the same memory write command
can be re-issued to run the data writing process again. In another
embodiment, the transmitter/receiver 30 may send a memory write
command containing an ID in the writing operation as in the reading
operation. In this case, the memory element 311 of the ink unit may
judge if the ID matches that of the ink unit and carry out the processing
of step S71 and thereafter only when the IDs are the same. The
memory element 311 may not respond to the transmitter/receiver 30 if
the IDs are different.

I. Variants in flow of communication between printer main unit and

memory element
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32. A printer according to any of Paragraphs 29 through 31~, wherein the ID
information is elenent-specific data stored in the el enent before the
elenent is attached to the ink unit. 33. A printer according to any of

Par agraphs 29 through 32, wherein the ink unit support nenber is novabl e,
and the el enment provided in each ink unit receives power fromthe printer

main unit only ﬁg‘%@rﬂ%’qgt aPhgY oy ‘%tt&” %%%t%ﬁ%rﬁﬁ}e{ Q:Lfaf'i?é""nﬁoxpy

movenment of the unit support ne Vi ng an efenent

capabl e okogimiinigatdahabeBwednirtdle tnyembry nKletidrits BeidNghsoprihedd énhih an i nk
unit support nmenber of printer having a printer main unit, the el enent

bei ng subjuant ilestrated rueaﬁigure dat AVhenttheopewar iinmry hndulghnﬂmf thentrdet
comuni catl 0 et V\B% the | enent and .conmuni cation ans, S%r ovided in the

printer 14Ve %?eWP i AR BAHYE iTBORRFUBMANG &F 15UeRafe e

printer It ich the
comuni cg?]:l%ﬁ% fnésc‘%(s:% B ni ca?{agggmé{lﬁé){ﬁ%e% g%g% Eﬁ%nggg%%ﬁﬂﬁﬁl twtgo read
| D i nf or meinidowils thtechdtbé bl%s@hbeﬂrﬁere ia. - 48 second procedure in which
t he conmmuni cati on neans communi cates with the el enent of each ink unit

di sposed on t helnpkedtow inupigure lrferwb}eenvt/hbllm\dmsis aguirséin ngkeanh kdenent
based on e | D i.nfor i on .t hat, has be d the se cedure is
Wi ¢ holEeRnEERIRFER. SPECEK b SRREF N IDhEIPOTANRS FEETEn S tBred | n
the el emepe Qi fhddf Métne%{“ﬁodg”k Y texEl?x’?rpl%' QE%HFPERD rifReUNtd §RE DY the

printer main unit he communi cat | means starts conmuni cating wth

t he el enenhrogght NC6] eelfieserihkancit MNCDNFUMhE atdrget ngdknLgie MTheat e
wi th each other as the elenent is distinguished based on the |ID
i nf or mat i $rANYBittewy reariveni 30 desyesliany activeammgicapangnandnte dhg target nk

L %c@ﬁd'g?ztﬁe“'lb

o o SHRHRASE SO0 el S bRt

34 t hr ougkoibrolvdieswit 60 {Bigure GNof thelgﬁﬁmternﬁtﬁiﬁrunst rrWlam etheaﬂds a
response from the target ink unit INC1 regarding the active mode
command, the ID check of the target ink unit INC1 is complete, The
transmitter/receiver 30 then moves from step S306 to step S309 to
determine whether or not the process is complete for all the cartridges.
If it is determined that the process is not complete in step S309, the
process returns to step S304, and the next ink unit INC2 is selected as
the target ink unit.

In this way, in the routine involving steps S304 through S306
and S309, the target ink unit is selected one at a time beginning from
the 1st ink unit, and the transmitter/receiver 30 issues an active mode
command using the registered ID information relating to the target ink
unit. When there is no response from the target ink unit, the ID
information relating to the ink unit must be checked, so the ID

information is read (first procedure) and the memory is accessed

(second procedure), as illustrated in Figure 8, in steps S307 and S308.
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the el enment of the ink unit receives power fromthe printer main unit only
when brought proxinmate to the communi cati on nmeans by the novenent of the
ink unit support nenber. 38. An ink unit according to Paragraph 34, wherein
the ID information conprises manufacturing data of the ink units. 39. An
ink unit according to Paragraph 38, wherein the manufacturing data include

data for speade WdHolPaidteas hrocdlkChiathcoh thelBiniowds oTanl astdigthg 40. An
ink unit according to Paragraph 38 or 39, wherein the manufacturing data

i ncl ude déamotnt spewirisuimgbidecompbneint wrnaningg imktheniihkwasit, for

manuf actured. 41. An ink unit according to any of Paratglpaphs 38 through 40,
_ 49 wREREIRIEt fen Rfhtr et i iiptadoa 1Pﬁ€¢%ﬁi€g Rmprerthe ryEda Qg he day

on whi ch n e k a g any of
Par agr aphsqg%é taﬁlg ]%;'as\%lisbe% P%ﬂ%%#ﬁ 3 nﬁf&@ﬂﬁ ngH{c?lgt1 %%%fn&!c}gsl gs[a for

speci fyi nﬁséu{rf&ﬁtthaﬂ AhES endlRutiAK tuel hmmufrﬁ@tﬂéhe&imﬁg-am fHK unit

according to any of Paragraphs 38 ihrough 42, wherein the elenent conprises
a witabl evanber wieiek t eitgr tinderhawe feeni replacedr can et ataed & the

nonw itabl e area where the printer. main unit cannot wite data, and the
manuf act ufRegoaRcsl ébIZt&%auph the NIgRGHS frepn Stape 30k thygrgh 8304 ¢

accor di ng.d r ur. of the
ink units a?gg%ﬁ’%[ éi]b%a%{nea?ﬂ %ﬁr{n%st L%ggrefa?tgw%%g gf;l)p%.ﬁ? 0’1‘13 lﬁl"t%%]/}é pr| nt er
mai n uni t pebA&Hdekiedf @EeEHIS3PY)stored in the el ements of the plurality of
the ink units is read in a non-contact nmanner by the comruni cati on neans
provided in theA|mr adventagd nf thetpromeds rpdoatdome bat Rermreal 6 agotitatsdruence
of the |nk units %he ink unit sup or}trl Eenber a%the IGE)lnformatlon
stored i ntiRe 1 o HORTREESS RSt AVPRIE GANt B ihapeRed iRsFapper the

B{ 'O\rl‘lt e d”ﬁh‘ﬂl -EBiisiodt O pré¥esd §EBHnMUAY 'iSr CARAPLAIRT i QARG dRkd iBnd 1S

information has not been checked, with no need to run the anti-
collision process for all of the ink units INC. The anti-collision process
procedure itself can be simplified by running the anti-collision process
for all the ink units according to the operations in Figure 9, even when
ink units are replaced.

As will be apparent from the description above, the anti-collision
process (ID check in anti-collision mode M3) should be run on at least
replaced ink units after any of the ink units in the printer have been
replaced.

Depending on the device, a structure may be provided to
determine the position of the replaced ink unit after any of the ink units
have been replaced. In this type of device, the transmitter/receiver 30
may be brought near just the replaced ink unit to check the ID in anti-
collision mode, without any need for checking the ID of the other ink
units.

When the device is powered on for the first time after being

shipped, the first procedure should be immediately started to check the
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inan ink unit, a plurality of which are nountable on an ink unit support
menber of a printer having a printer main unit, the el enment being subject
to data read or data wite operation through non-contact comrunication
bet ween the el ement and communi cati on nmeans provided in the printer main
unit, the elenent being characterized in that: the printer main unit is

capabl e ofipcagg ¥hnghOUbrdteks' SroRlRERUME Erighrha ch Tie seeBRHNLERE | Ay means

i
comuni cates with the ‘el enent” of each ink 1gnlt to read ID information
stored inthbreadtanmahiat she posecoir turaeddone dfterwitheh delvices dmainbeat i on
means communicates -50 wth the elenent of each_ink unit disposed on the
ink unit $hipeed, nBRbeRCHKE | anadet igRFuMsNtg shivelld| denisyaedd h the 1D

informatiqgn that, has been r . and the second. procedure is run,wthout the
Fret or oSERAT R UEE BRI 10 P3P 11k BIAaToH Sasruderse PRRCeidiet of
par ti cul atmifitke 48 tro@sed tRAAY BEUNPICBRRIiLK 588 16 bAS B I dlrtriages n uni t
when the co nication neans starts conmunicating wth the elenent; so that
t he el enewithnt tffectivemmespaatd.on nmeans conmuni cate with each other as the
el ement is_ distinguished based on the ID information. 46. A conputer system
conpri si ng- QtBehpariéntfain unit; a display connected to the conputer nain
unit; and a printer.conngcted to.the nput.er. main unit, th rinter
conprising a pl aﬁrmg‘;rp&e‘flﬁﬁ %ﬁit@eeglgﬁepﬁeéaE%gt };10 e#l_gngmsserﬁa ‘f)elrét_“?ﬁ1
storing dajfde AMLMRK LA AbSHP UL dTBP Yo O erfibBERHENRY The RhErabbly of
ink units, and communi cation neans for reading or witing data by

non- cont aemlbodimientsat iofn thiet hidventédremenee, themiadt ¢eo bfeiciftatapadt e of
carrying out_a first procedure in which the comunication neans_

comuni catBileistanding ef the inventieacandmio netdimg theamvention.oMarioes

otored |1 AIRELSI pcl abuPOERRA RIASCIURSAC ULSL, e SERILD fl on,
uni t supp@reséRfrieferiih es@és tdopvaiehi HeoliR LS RFBRAIIP 38Hg GAChited By
informati on that has been read, wherein the second procedure is run w thout
the first thequedantinvention.
J1. Variant 1
The invention can be worked in the form of a computer system
comprising a computer main unit, display device connected to the
computer main unit, printer relating to the above embodiments
connected to the computer main body, input device such as mouse or
keyboard provided as needed, floppy disk drive device, and CD-ROM
drive device. Such a computer system will be a better system than
conventional systems as such, overall.
J2. Variant 2
The printer in the above embodiments may have the functions,
or some of the functions, of a computer main unit, display device, input
device, floppy disk drive device, and CD-ROM drive dives. For example,
the printer may have an image processor for processing images, a

display for various types of display, and a recording media

insertion/removal component for inserting and removing recording
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being run if the IDinformation stored in the element of a particular ink
unit has already been properly read when the communi cati on nmeans starts
comuni cating with the elenent, so that the comuni cati on neans

comuni cates with the elenent. -51 47. A printer conprising a plurality
of ink units equipped with el ements capable of storing data, an ink unit

support m?HP far or.t.l I it f .l upj. t d oigg’- 1@' cation
means for re(g{?l r?gl (‘)@Jﬁ%pﬁ taiwﬁgl% g?ge%yﬂﬁ%%éc%% aé%ﬁé%nﬁknﬁrggﬁ%oﬁ?w !he

el enent s, dabgerds ort &ie ki Ng: a first procedure in which the comrunication
means conmuni cates with the el ement of each ink unit to read ID infornation
stored i nJdheVermmgni, and a second procedure in which the conmunication
means conmuni cat with the, el epment of each ink unjt supported by the ink
uni t support  meRtBIOWER | BdiRK | IeuPEHItEE P cclifiting pabopancr A8 Fhs

i nformati qQ. r i r. [ Af.0 i red in
the el ene téﬁﬁﬁéeg C?ﬁﬁalsjm ? g%aélggggénrh@{cﬁub%nh&eéxe%(pl?ﬁeo%@dcﬁﬁééﬁ%fst

procedur e prifigng estsiBetP ol thani Sut Yaper! Bokh hA8eoli papepr 648dMEE Bei NY
run as |long as power-off and power-on of the printer are not carried out

and none ofsedhe Tk pminter hmsalbeemot diphdeddto aldlamiing jetepciovtermi cBoT on
means to commgi cate with the elenents; the ink units are detachable from

the ink ufSFATRRISpoMORRHRIMAatiGe PENISor Aa8GonPTe el metd s fR%F% | 8T¢lat a
tored i - tigl j ' " d
The Thi L aRicEHEBoiBLa tfal i el cafitietgftiblink Ml brtilide o0

ink unit rosettées power fromthe printer main unit only when brought
proximate to the conmunication nmeans by the novenment of the ink unit
support nelfbeVarwgit 4\ nethod for identifying a cartridge containing a

consurebl ¢ compopeTL SR naying. N e Lor oring, dace, 2 plurality of

having a deyphhecdfiadt Y& Lnig er&Ele PEHAGit6P formed by etching a metal
film, and a flat antenna coil, but is not limited to such a structure,
provided that the structure is capable of recording data. For example, a
resonance capacitor may be connected to the outside of the memory
element,
J5. Variant 5

In the above embodiments, three modes including hold mode

M2, anti-collision mode M3, and active mode M4 were used as modes
during the operation of the memory element, but the memory element
311 may also have other modes. For example, hold mode M2 can be
divided into a plurality of hold sub-modes. More specifically, the
reception of a high frequency signal from the transmitter/receiver 30
can result in a shift to a first hold sub-mode, and the reception of a
specific shift command in the first hold sub-mode can result in a shift
to a second hold sub-mode. At that time, when the memory element
receives an active mode command while in the first hold sub-mode, it

should move immediately to the active mode M4, and when it receives
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subj ect to data read or data wite operation through non-contact

communi cati on between the el enent and a comruni cati on device provided in
the device main unit, conprising the steps of: performng, using the device
main unit, a first procedure in which the communicati on devi ce conmuni cates
with the el ement of each of the cartridges to read ID information stored in

the el ementy ,apdcPEIIA DRk Ul HNGHARVIC S DRROHAI holcP sBBCOPpCedur &

in which the comruni cati on déevi ¢e ¢commuini cates W t he el enen each of

the cartristhersddhopesatmetidtes ea drti-¢a8isisAPROdenRIm e nWHis &tructure,
di stingui shing each of the el énents based on the ID information that has

been readanvarteicollisiens prooeksp mettmctions willn resultoin &heeturnsttoptlveedur e

being run if the IDinformation stored in the el enent of a particular
cartridge Sﬁaen§|h%151d§u JBRdsy Spuile Yhe asaein) lie hfldi cumma i Tamah ¢ he

el enont ath AEY S hRuRe YL 3l (o0t hlod AGIP R BBEMods? N THO Rt o e
el ement | Sfigdi 0o e oblas sduetuid @anDlintit dHREhHes HdwebnBhER 9

identifying a plurality of ink units in a printer, conprising the steps of:
provi di ng mbdesr iandr canhethprs npeeverdviangidentalr ahiifty db iinkppnopsiate

equi pped, operating modes. That is, the advantage is the ability to ensure more
reliable shifts between operating modes.

However, the memory element does not need to have a hold
mode. For example, the memory element can be designed to shift
immediately to active mode when power is generated upon receipt of a
high frequency signal from the transmitter/receiver. The memory
element can also be designed to shift from a specific mode other than
anti-collision mode or active mode to active mode without going through
anti-collision mode. That is, the memory element (memory circuit) of
the present invention may generally be able to shift from a specific state
that is not in anti-collision mode to active mode without going through
anti-collision mode. However, it is preferable that the memory element
shifts to active mode upon receipt of an active mode command including
the ink unit ID. Furthermore, the memory element may preferably shift
from hold mode to active mode when receiving a read command or write
command containing the ink unit ID in hold mode, so as to carry out
reading or writing operation.

J6. Variant 6

The embodiments above illustrated a printer in which ink units

can be installed, but the present invention is generally applicable to a

variety of devices in which cartridges with consumable components can

be installed. The device does not need to be one in which a plurality of
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respectively, with elenments capable of for storing data, an ink unit
support nenber for supporting the plurality of ink units, and a

comuni cation device for reading or witing data by non-contact

comuni cation with the elenents; performng a first procedure in which the
comuni cati on device conmuni cates with the el enent of each said ink unit to

read | D1 ROf Rl OBt o B8nklnt 1Sl GRBRLend kP! MIAENEG3 HECORGMG

pr ocedureIn communt catl on ans device conmuni cates

el ement ohligdchrididt ikraiNidrtSHRRS wWath by ddisumkbiidorfigBReht frEMher
whi | e di stinguishing the el enent "based on the ID information that has been

read, -53instafledei Ant hbesabovel ggmbodituerts,scarmidgeashwsith tdecdriswsnhaptocedur e

being run if the IDinformation stored in the elenent of a particular said
ink unit RAERANGHJWesednoved along with the carriage (cartridge holder), but

the transmitter/receiver may alternatively be moved. The positional
relationship between the transmitter/receiver and cartridge may also be
fixed, with neither the main unit transmitter/receiver or cartridge being
moved.

J7. Variant 7

In the above embodiments, the transmitter/receiver 30 and ink
unit were within a specific distance of no more than about 30 mm of
each other while communicating, but the outer surface of the cartridge
and the transmitter/receiver may generally be in contact during
communication. That is, the transmitter/receiver and cartridge should
be capable of non-contact communication while adjacent to each other.
In the present Specification, the expression concerning “non-contact”
between the transmitter/receiver and cartridge means that the electric
circuitry of the transmitter/receiver and the electrical circuitry of the
cartridge are not connected by electrical wiring. The outer surfaces may
be in contact with each other.

J8. Variant 8:

In the above embodiments, the transmitter/receiver 30 allowed
two ink units to simultaneously shift into hold mode, but the
transmitter/receiver should generally have the capacity of
simultaneously moving two or more cartridges to hold mode. HOWCVCI.‘,
the transmitter/receiver should not have the capacity of simultaneously
moving all of the maximum number of cartridges which can be mounted
into hold mode. That is because it would be difficult to distinguish the

position of each cartridge in the anti-collision process (ID check
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properly read when the communicati on nmeans device starts comunicating with
the elenent, so that the comuni cation neans devi ce conmuni cates with the
el enent. 50. A nmethod according to Paragraph 49, wherein the ink units are
detachable fromthe ink unit support nmenmber. 51. A method according to

Par agraph 50, wherein after the IDinformation stored in the elenents in

each of t g‘f‘oéé'g%% gf' Whe tl?ﬁ'ﬁsﬁﬁ?ﬂ%{ &g%%lﬁﬂglaigfé’%?g%%@& rttghﬁnflﬁftaheB{lg dure,

the second procédurée is run w el ng run-as |ong

as power - efdvenall thevedrteidiget ihhe Huldnmedear bn thht Gahkeett RUpapicupeRe of
the ink units has been replaced, allow ng the comunication device to
comuni catdesimable t fler elithaerfranssitten/ msemert ateordiveg tle Ccaipacity, oher ei n

the IDinfornation is el enent-specific data stored,in. the el enent before
the el eneftMPLAReONSHLIPEEANG Ak THA; 42T CHIeR TR RO J9%5-di ng to d ai m

49, wherein theﬁﬂlt’g#&tg?iét itﬁﬁ'“ﬂ%{e&eﬁ?”"?x‘?&eﬁﬁox‘f“"ﬁé’é el §o&rfh

provided in eac tsS recelves power fromthe prin er%t(?rﬂ y when
brought piloxstrated 1@ ddigils T8Ibicaaly amdeeyicrl biyatreNesembe a§ Byharaynkf uni t

support nenber. 54. A method of identifali_ng a plurality of ink units in a
printer, dbaghrationg artk exapplofonly and is not to be taken by way of

limitation, the scope of the present invention being limited by the terms
of the appended claims.
Paragraphs of advantage

1. A device in which a cartridge containing a consumable
component can be installed, the device comprising:

a cartridge holder in which one or more cartridges containing a
consumable component can be mounted; and

a transmitter/receiver capable of non-contact communication
while proximate to the cartridge,

the cartridge having a memory circuit including an antenna
capable of non-contact communication while proximate to the
transmitter /receiver, a memory for storing an ID of the cartridge and
data relating to the consumable component, and a controller for
controlling communication with the transmitter/receiver and for
controlling access to the memory,

the memory circuit having an anti-collision mode in which the
transmitter/receiver can check the ID of the cartridge, and an active
mode permitting memory access upon reception of a memory access
command from the transmitter/receiver,

the memory circuit being capable of shifting from a specific state
which is not in anti-collision mode to active mode without passing

through the anti-collision mode.
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provi di ng

the printer, the printer having an ink support nmenber and a

printer main unit having a conmunication device; -54 provi di ng the
units, each said ink unit having an elenent for storing data, the ink

bei ng nou
a data re

nted in the ink unit support nenber, the el enent being subj
ad operation or a data wite operation through non-contact

communi cati on bet Wegn qkhReeh@BindNto t BErLRAPUNI1S afvh@Peide theemdiab

afirst p

rocedure in which the comvuni cati on devi ce comruni cates w %Bﬁ

i nk
units
ect to

rm ng
t he

el enent ofcimanh sditd tokthmidctive meade | Withofdr passirg thooeghi thée hengl enent ;

and perfo

rm ng a second procedure in which the conmunication_ device

comuni cattOYIPRHMOGE BPeReTRCePt PA@R a5tiyei mrdgneamanand dagleding ehe nk

unit supp
I nformat i

U AL e, st ot B0 09 £BGHR R Gnghgment based on ¢
3. A device according to Paragraph 1 or 2, wherein the memory
circuit shifts to the active mode after the ID has been checked in the
anti-collision mode.
4. A device according to Paragraph 3, wherein the memory
circuit further comprises a hold mode in which the memory circuit
cannot receive a memory access commands, and

the memory circuit shifts to the active mode upon receipt of the

- active mode command when in the hold mode.

5. A device according to Paragraph 4, wherein the memory
circuit further comprises an electrical power generating component for
generating electrical power output for the memory circuit in response to
high frequency radio signals received from the transmitter/receiver,

the hold mode including a first hold sub-mode in which
electrical power output is generated in the memory circuit in response
to the high frequency radio signals received from the
transmitter/receiver, and a second hold sub-mode to which the memory
circuit shifts upon receiving a predetermined shift command from the
transmitter/receiver in the first hold sub-mode,

the memory circuit shifts directly to the active mode upon
receipt of the active mode command when in the first hold sub-mode,
and

the memory circuit shifts directly to the anti-collision mode upon
receipt of an anti-collision start command when in the second hold sub-
mode.

6. A device according to Paragraph 4 or 5, wherein the device
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been read, wherein the second procedure is run without the first procedure
being run if the IDinformation stored in the elenent of a particular said
ink unit has already been properly read by the printer main unit when the

comuni cation device starts comrunicating with the elenent, so that the

el ement and the communi cati on neans device conmunicate with each other as

th I LS.cdhSti ' : ' ' - p5 t hod
accor di ng o BT 2a doclg S RSRE An eI pPePE Tl AP AR BRE | i

uni t suppanbrereabgidgesswhichthavk beehdesagited diregdoudriatAyr anbwed, omber ei n
the IDinformation are el enent-specific data stored in the elenments before
t he el enerttsa dimeata appsgach thgetrigmsanigtery seceiver when the device is first

powered on after being shipped, and in which the ID of each cartridge is
checked in the anti-collision mode while a target cartridge targeted for
ID check is positioned such that the transmitter/receiver is possible to
distinguish the position of the target cartridge.

7. A device according to Paragraph 6, wherein the full cartridge
anti-collision process is carried out each time the device is powered on.

8. A device according to Paragraph 6, wherein the active mode
command is transmitted by the transmitter/receiver to each cartridge
when the device is powered on for the second time or thereafter after
being shipped, and the ID is checked in the anti-collision mode only for
cartridges which have not made an effective response to the active mode
command.

9. A device according to any of Paragraphs 4 through 6, wherein
after any of the cartridges installed in the device have been replaced,
the ID of at least the replaced cartridge is checked in the anti-collision
mode.

10. A device according to Paragraph 9, further comprising a
drive mechanism capable of moving one of the cartridge holder and the
transmitter/receiver to bring the cartridges and transmitter/receiver
proximate to each other, and

the full anti-collision process is carried out, in which the one or
more cartridges which have been installed are sequentially allowed one
at a time to approach the transmitter/receiver after any of the
cartridges installed in the device have been replaced, and the ID of each
cartridge is checked while the transmitter/receiver is possible to

distinguish the position of the target cartridges targeted for ID check in
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57." A nethod according to Paragraph 54, wherein the ink unit support nenber
is novable, and the elenment of the ink unit receives power fromthe printer
main unit only when brought proxinmate to the comruni cation device by
novenent of the ink unit support nenber. 58. A nethod according to

Par agraph 54, wherein the ID information conprises manufacturing data for

the ink unjts. . .5 et according to Paragraph 58, wherein the
manuf actu?b%’laan&gt%guféﬁgﬁulggggata for specifying a year in which the ink unit

was manufactured. 608 dfeviBé hRtoRanas dbNPatfRHRY, ol RSy WiRpSising he

manuf acturing data include data for specifying a nonth in which the inlc
unit was wmEivef accheadsmbdapdbleechobvangamk of) the daatradga plol&6; anketled n t he

manuf act uri ng data j ncl udes dg;ta for specifying a day on which the ink unit
was nanuf AERFBHICHICCAVEEL HoPTARE otE MAtEARes RfRA pH s MIkHEY ERFEV e

manuf actu%ggirrggteata gg&ﬂ%%ﬁeg’aégdfor specifying a |ocation where the ink
unit was nufactured.

the transmitter/receiver approaches only the replaced cartridges
after any of the cartridges installed in the device have been replaced, so
as to check the ID in the anti-collision mode without checking the ID of
the other cartridges.

12. A device according to Paragraph 11, wherein the active
mode command is transmitted near each cartridge installed in the
device after any of the cartridges in the device have been replaced, and
the ID is checked in the anti-collision mode only for cartridges which
have not made an effective response.

13. A device according to any of Paragraphs 4 through 12,
wherein the transmitter/receiver is capable to simultaneously shift two
or more cartridges into the hold mode, but is not capable to
simultaneously shift all of the maximum number of cartridges which
can be installed in the device into the hold mode.

14. A cartridge containing a consumable component,
comprising;:

a memory circuit including an antenna capable of non-contact
communication while proximate to an exterior transmitter/receiver, a
memory for storing an ID of the cartridge and data relating to the
consumable component, and a controller for controlling communication
with the transmitter/receiver and for controlling access to the memory,

the memory circuit having an anti-collision mode in which the
transmitter/receiver can check the ID of the cartridge, and an active

mode permitting memory access upon reception of a memory access
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-56 63. A nethod according to Paragraph 58, wherein the el ement conprises
‘a veritable area where the printer main unit can wite data and a
nonwitable area where the printer nmain unit cannot wite data, and the
manuf acturing data are stored in the nonwitable area. 64. A nethod
according to Paragraph 58, wherein a plurality of the ink units are nounted

on the un%nﬁ,:{gﬁg(rﬁoﬁ:p grtre ﬁ%h‘é&@ﬂ#@g&@?, printer main unit, the ID

i nformati on si | enents ‘o €ink units is read in a
non-contact manfed ny¥mbolhe eI rﬂ:leﬁ&g cApaBRY bf Shiftield feth aNspdrafiprdtateer main
unit, and a rel ationship between a Tayout sequence of the ink units on the
ink unit sdpgbris matben ant-cdlbsion imbdenta iantivet onede | withioeite passmss
provided in the ink units (s specified by the printer main unit. 65. A

met hod of tl?”éf&?‘ﬁ% ¢ sgticpllivianim9dss ink units in a printer,

15. A cartridge according to Paragraph 14, wherein the memory

circuit shifts to the active mode without passing through the anti-
collision mode upon receipt of an active mode command including the
ID of the cartridge while not in the anti-collision mode.

16. A cartridge according to Paragraph 14 or 15, wherein the
memory circuit shifts to the active mode after the ID has been checked
in the anti-collision mode.

17. A cartridge according to Paragraph 16, wherein the memory
circuit further comprises a hold mode in which the memory circuit
cannot receive a memory access commands, and

the memory circuit shifts to the active mode upon receipt of the
active mode command when in the hold mode.

18. A cartridge according to Paragraph 17, wherein the memory
circuit further comprises an electrical power generating component for
generating electrical power output for the memory circuit in response to
high frequency radio signals received from the transmitter/receiver,

the hold mode including a first hold sub-mode in which
electrical power output is generated in the memory circuit in response
to the high frequency radio signals received from the
transmitter/receiver, and a second hold sub-mode to which the memory
circuit shifts upon receiving a predetermined shift command from the
transmitter/receiver in the first hold sub-mode,

the memory circuit shifts directly to the active mode upon
receipt of the active mode command when in the first hold sub-mode,

and

- 44 -



conprising the steps of: providing the plurality of ink units respectively
~equi pped with elenments for storing data, providing the printer, the printer
havi ng a novable ink unit support nenber for supporting the plurality of
ink units, the ink units being detachable fromthe ink unit support nenber,
and a conmmuni cation device for reading or wwiting data by non-cont act

communi cati on Wit liptleR! BIENEeRRACaIRyS! BRI ABROKIE manelopal d 10k

unit receives power pri n roug Pr oxi na

conmuni _Cai-ééén?ﬁisyhﬁea&t}{ | RSt %rﬁrhanun%h%w fn me@éénmgrsubﬂ
performng a first procedure in which the communi cati on neans device

comuni catrexdeni th the el ement of each said ink unit to read ID information
stored in the el ementC rveﬁll%relgcéok}(eiullD [ ne]:r?r n?'tliaol% Iresl }elgeln}}ar&rcs)geﬁl féc dat a
stored in the el8nefitcartridge g to any o grap g
wherein an anti-collision start command for shifting the memory circuit
includes only a portion of the ID which can be commonly assigned to a
plurality of cartridges, and

the memory circuit can undergo an anti-collision process at the
same time as other memory circuits of other cartridges when the
portion of the ID included in the anti-collision start command is the
same with the corresponding portion of ID in the memory circuit.

20. A cartridge according to Paragraph 19, wherein the memory
circuit is capable of undergoing the anti-collision process at the same
time as other memory circuits of other cartridges only when the
antennas of each cartridge and the antenna of the transmitter/receiver
are within approximately 30 mm of each other.

21. A cartridge according to Paragraph 14, wherein the memory
access command includes a read command with the entirety of the ID of
the cartridge and a write command with the entirety of the ID of the
cartridge.

22. A cartridge according to Paragraph 14, wherein the memory
access command includes a read command with only a specific portion
of the ID of the cartridge and a write command with only a specific
portion of the ID of the cartridge.

23. A cartridge according to Paragraph 21 or 22, wherein the
read command includes a read start address and quantity of data to be
read, and

the memory circuit reads data from the memory according to the

read command to supply the read data to the transmitter/receiver.
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before the elenent is attached to the ink unit, and perform ng a second
procedure in which the conmuni cation device conmuni cates with the el enent
of each said ink unit supported by the ink unit support nenber while

di stingui shing the el enent based on the ID information that has been read,
wherein, after the IDinformation stored in the elenents in each said ink

unit has been rogd AIDAReXECULLORIOk 1B SLIPHACSHNEin LIE A8

procedure is run w thout t I'rs rocedur eing run as long as power-off

and power ciesufif séfiés phient€id altanahdcanr eadrotéd@nddiamofithbhen irekduni ts
has been repl aced, allow ng the comunicati on device to communicate with

t he el eneeitror heggoccw@irgdnigack to she dransuytier precgivernyhancamyamportion
conmponent, . conpri sing: .a ry circuit jpclydin n ant enna capabl e of
non: cont sk SBoRTAIREPT JRAGNTRE FPUREHiece DY ot "Rt ANt ok PEFRor
transnittﬁ&ﬁ{eceiver, a nenory for storing an ID of the cartridge and data

relating to the consunabl e conponent, and a controller for controlling
conmuni cation w5h Aheartridgeraddoetingteiatsf ofhrhgtasiRatr Okhidgglacress to
the nmenory, the nmenory circuit being operable in an anti-collision node
whi ch perwheseighete ngvite t kemmasd t includesr ialgavttite t Address and a

transmtter/yreceiver, and a tive de which permts nenory access upon
recepti onpmdege%%‘?@/ag&@éggoga%’nﬂggr omthe transnitter/ receiver, the

Uit hei b ¥ 3 e, .
Menpry ci rcul |s?g%ﬁ%3g Efrcﬂfth%’i‘{é%! e n%x&%ge\%et “r‘x‘féci'&m%h%tteoﬁ’?iaccg 'S no

in the anti-col e to the active out passing through the
anti - col | asdarding@deto 2. the cartritedgecaeesddng ar@l O ghen 1, nobiiesi n thie
menory circuit is capable of changing to the active node w thout passing
t hr ough tﬁénémilttedfém@@ﬁ@‘nthﬂidﬁlmaatﬁ hesdrgsn viritsenact i ve node command
'neluding the 10y 00, (08$85¢ heddfaily IPpaRiarabH 19, FHdref?'tht Shahdyde:
circuit generates power from high frequency radio signals and shifts to
the hold mode upon reception of the high frequency radio signals
transmitted by the transmitter/receiver antenna within a predetermined
distance of no more than approximately 30 mm of the antenna of the
memory circuit, but does not operate when the transmitter/receiver
antenna is not within the predetermined distance from the antenna of
the memory circuit.

27. A cartridge according to Paragraph 14, wherein all
commands which the memory circuit is capable of receiving include at
least a portion of the ID, and

the memory runs operations in response to a command only
when the at least a portion of the ID in the received command is the
same with the corresponding ID portion of the cartridge.

28. A cartridge containing a consumable component and having
an element capable of storing data, a plurality of cartridges being

mountable in a cartridge support member of a device having a device

main unit, the element being subject to data read or data write
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3. A cartridge according to Cdaim1l or 2, wherein the nenory circuit is
capabl e of changing to the active node after the I D has been checked in the
anti-collision node. 4. A cartridge according to Claim3, wherein the
menory circuit is further operable in a hold node in which the nmenory
circuit cannot receive nenory access commands, and the nmenory circuit is

capabl e 3@?&1&%@ rt%rhgrggh%oogg-%é?ad?%rﬁ%ﬁﬁ?iéﬁéﬁpbgRIreé}‘i‘ | MendEpde

comand en in the cartridge according to alm 4, wherein

t he menorandi eenirhund@atioh Ukddigls opravidedsiranttsd efdvice amaiawemigengeat i ng
conponent for generating electrical power output for the nmenory circuit in
response ¢artHdgh Haingwdyrapcterdzasl ¥ §hat's received fromthe transmtter/

recei ver, the | d,mode including a first hold sub-nmode in which electrical
boner | out put | SASCAENGEATAR THE ShemBAPIE o GATT DY PR Folicy PEGRRETR gh

fr equencyiinr ée@'ﬁgn Sth%”éérﬁn\ﬁlﬁﬁf‘da‘fﬁﬂm QMR RE kAR {sCAHE E5L KEEmeRR 2
second hol d sub-nbde to Ich the nmenory circuit shitts upon receiving a
pr edet er neudd cslvtifitige otorarddf [Dnirfoemiativis tbied /inr ehei slemavignahtea

cartridge is operating in the first hold sub-node, the nmenory circuit
changes oﬁm@@d Pprogeduspdnawihdeh i the: pemyatinieation emepss cershpniedteshe

active node,command whi |l st operati,ng, in.the first hold sub-node, and the
ronory oV EE et st sBRR, St fiesdisiassh Ph i Cantidge SIRRIR mode
upon recej : i LA rdle SRMTRSL oo r: 2k i:nAt he
second hglini%}%%r- %&%ﬁai(is?tﬁ%%gﬂﬁgégﬁa%%or di ng té?g{r}jtth c%? H%lngr%Js?ﬁ r?th?ﬂr ough
5, wher eitharhasbeenakhdsiamal st art command for changi ng the operating

condition of the menory circuit includes only a portion of an ID which can
be conmonly assignsecerd piscgdaretip pancwithoudgde faat nueecaure rhein.r cui t

can perform anti-caol lision process when,the portion of the 1D .included
Tt he. anpt SR IDURRer AR, NGRS TRy i 8 il B % RerderlicemaieRg O
portion ohad heréddy Nbédle PRIMITYy Clcb@lity: the AebRb! HAMGE 176 OWieRd the O ai m
6, wherein the nmenory circui't i's capabl’e of performng the anti-collision
process ocrdmnumeitativey amtamsatadftstdrenoaumnicadige with the cdetennasofthdte
transmtter/ receiver are within approximately 30 nm of, each ot her.

the element and the communication means communicate with each

other while the element is distinguished based on the ID information.

29. A printer comprising a plurality of ink units equipped with
elements capable of storing data, an ink unit support member for
supporting the plurality of ink units, and communication means for
reading or writing data by non-contact communication with the
elements, the printer having:

a first procedure in which the communication means
communicates with the element of each ink unit to read ID information
stored in the element, and

a second procedure in which the communication means
communicates with the element of each ink unit supported by the ink
unit support member while distinguishing the element based on the ID

information that has been read,

wherein the second procedure is run without the first procedure
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8.."A cartridge according to Claim1l, wherein the nenory access conmrand
_ikncludes a read conmand with the entirety of the ID of the -60 cartridge
and a wite conmand with the entirety of the ID of the cartridge. 9. A
cartridge according to Claiml1, wherein the nmenory access conmand i ncl udes
a read command with only a specific portion of the ID of the cartridge and

awite c i : { $4 ti f rt:chdge.
Yo" i car PETRLEUM I BREILY ofioP ARl £udiRE iPREidiien} or &l phfc B pA0

i ncl udes anithdssaehdpddeas prapedrguasid twheh tded aohomhiteddn aivdrishe
menory circuit is operable to read data fromthe nmenory according to the
read conmBifdts cauppryicating sdghdthe elomeny, tsaribwitt the /corepuinieation]. A

cartridge_accordi n%)%to.CI ai m'%l(p)’t wherein the menory circuit is operable to
send the PEEIHSVRIEHBICHCEMER thsfleMsitcating that a read error has

occurred back tgot hg eﬁdﬁigﬁhg&ﬁﬂi 46! P‘&facg‘x\’ﬁggl g@' ¥v}?er%§£ ttiiqgrin%f ufifts@mount

of read data request read-comran een rea cartridge

accor di ngatodatcleiblelfeomsttE idk amghshpporhicghbet.he wite command i ncl udes
a wite address_and a predeterm ned anount of data, and the menory circuit
is operable to $iit& PREAPr ageoEdinigntdl Paregraprbf 3Qavderetvradiargthe [Phe

wite co d and then to ngtify the transmtter/recgiver that the data has
been wr i t PORTMEsoSfakep igthe slemenis g eachyimi it GpgRsen 190 HERE: y
Circuit JeREaies JIOWRE firsPBridbelulé e RekohRdpPoddl@ & 208 ¢handas to a
hol d node upon reception l.o?rﬁt he h‘l’lg%’ %queﬁcy Pa%‘f%o Si gna?s trénsmtted by
t he transthdé fiest precedwsy bairigrua aé llohg o poedets mmk potkiestamed tbfe no
nore than approximately 30 mm of the antenna of the nmenory circuit, but
does not Bp&ter areumat qarsied ant adk sene efdhgeink gnits has been replaced,

- allowing the communication means to communicate with the elements.

32. A printer according to any of Paragraphs 29 through 31,
wherein the ID information is element-specific data stored in the
element before the element is attached to the ink unit.

33. A printer according to any of Paragraphs 29 through 32,
wherein the ink unit support member is movable, and

the element provided in each ink unit receives power from the
printer main unit only when brought proximate to the communication
means by the movement of the ink unit support member.

34. An ink unit having an element capable of storing data, a
plurality of ink units being mountable in an ink unit support member of
printer having a printer main unit, the element being subject to data
read or data write operation through non-contact communication
between the element and communication means provided in the printer
main unit, wherein the ink unit is characterized in that:

the printer main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of

each ink unit to read ID information stored in the element, and a
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antenna is not within the predeterm ned distance fromthe antenna of the
.menory circuit. 14. A cartridge according to aim1, wherein all conmands
which the nmenory circuit is capable of receiving include at |east a portion
of the ID, and the nenory runs operations in response to a comrand only
when the at | east a portion of the IDin the received command is the sane

as the coglespondhngqli. RAM a0k Ofnd NS LEALITLAASN ARar ABHIGE L. 0AI ch a
Ing a COI’]SUI’TB.EIPG conp B a Ee ) %e e

cartridge containi n _ nporent "can be TNs _ yipe
conpri si ngitha thar élehslaet 8ol &Rh iAKkWMIhE AR§Sod Y eheaiii daessgppdal i ng a

consunabl e conponent can be nounted; and a transm tter/receiver ‘capabl e of
non- cont antencbemwiiitadistinguishing each element based on the ID information
that has been read; and

the second procedure is run without the first procedure being
run if the ID information stored in the element of a particular ink unit
has already been properly read by the printer main unit when the
communication means starts communicating with the element, so that
the element and the communication means communicate with each
other as the element is distinguished based on the ID information.

35. An ink unit according to Paragraph 34, wherein the ink unit

- is detachable from the ink unit support member.

36. An ink unit according to Paragraph 34 or 35, wherein the ID
information are element-specific data stored in the elements before the
elements are attached to the ink units.

37. An ink unit according to any of Paragraphs 34 through 36,
wherein the ink unit support member is movable, and

the element of the ink unit receives power from the printer main
unit only when brought proximate to the communication means by the
movement of the ink unit support member.

38. An ink unit according to Paragraph 34, wherein the ID
information comprises manufacturing data of the ink units.

39. An ink unit according to Paragraph 38, wherein the
manufacturing data include data for specifying the year in which the
ink unit was manufactured.

40. An ink unit according to Paragraph 38 or 39, wherein the
manufacturing data include data for specifying the month in which the
ink unit was manufactured.

41. An ink unit according to any of Paragraphs 38 through 40,
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while proximate to the cartridge, the cartridge having a nenory circuit
.including an antenna capabl e of non-contact communi cati on while proximte
to the transmtter/receiver, a nmenory for storing an ID of the cartridge
and data relating to the consumabl e conponent, and a controller for
controlling comunication wwth the transmtter/ receiver and for

cont 011} 8 aEkese ouhUEAERMY oot PRIRYASt 1 LoloHiNe B 0oy 5

anti-collision node in transmitter an©che

t he cartrixtgeh thedn&nuaiitwie radefaaiired! i ng menory access upon reception
of a nenory access conmand fromthe transmtter/ receiver, the nenory
circuit being cé4Babfs iok wmiif acagrdingnicaaspedfi Paragraphs 3ditbmoughrbt, in

anti-collision nmpde to active,node wthou SSi t hrough t he )

Bnti - col | PHSRiTae MepUTAC T (8 DGR CRen dOF SRECHABIS Sdg5868Nt and

havi ng a”“ﬁ{e‘?ﬁ‘%ﬂk iﬁﬁpﬁﬁltewﬁé mbAkdshdaga a plurality of cartridges being
e

-62 nount ab I'n a cartridge support nenber of a device having a device

main unit, the eBengatinkeumgt aubprlihgtt® dal ol Pathgrhptat 38 Whirb&ghp£2 at i on

t hrough non-contact comuni cation between the el enent and communi cation
means pr oWhegein the pdementomnriscam writdide cnear whgee dhiengrioter awaisr i zed
in that: the device inunit is capab of carrying out, a first procedure
b which BREC EGMIEHIE Bete i i arioRBRtaRIe: Ae NHaTh tsebtindremaior BB
cartridge LD | r i t J e e n S

pr ocedur ecléﬁna,ﬁ?gﬁlt?hga({:%’m%{rﬁ gg}?olﬁ%?r#g'gﬁgt%@n%uﬁ?g%tée%e \?\{t 9 h thiglcg?%rrent of
each cart nbdgeaitdibipases. on the cartridge support nenber while

di stinguishing each el enent based on the ID information that has been read,;
and the second ffocAbun& Lait aacerdinguio ang dfi PartagsapbeddB dhisengh 43,

- wherein a plurality of the ink units are mountable on the unit support
member provided in the printer main unit, the ID information stored in
the elements of the plurality of the ink units is read in a non-contact
manner by the communication means provided in the printer main
unit, and relation between a layout sequence of the ink units on the ink
unit support member and the ID information stored in the elements
provided in the ink units is specified by the printer main unit.

45. An element which is capable of storing data and is provided
in an ink unit, a plurality of which are mountable on an ink unit
support member of a printer having a printer main unit, the element
being subject to data read or data write operation through non-contact
communication between the element and communication means
provided in the printer main unit, the element being characterized in
that:

the printer main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a

second procedure in which the communication means communicates
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run if the IDinformation stored in the elenent of a particular cartridge
_has already been properly read by the device main unit when the

communi cati on neans starts comunicating with the el enent, so that the

el ement and the conmuni cati on nmeans comuni cate with each other while the
el ement is distinguished based on the ID information. 17. A printer

conpri si ng. urality of .ink.units equipped wWth enent s. capabl e qf
Stor ng ddith i Aepidnor st Pk pRte SRFET el 5o FF npR D PBPPRy o
i nkuni tSme%HHexCQ&Hﬂ@'dﬁ@ﬁihgﬁiéfﬁﬁgstﬂeoélerrﬁé@t MAsEH WM i thientD daliGrA¥tion.
non-contact comruni cation wth the elenments, the printer having: a first

pr ocedur ethat ks beehheacdgmmdhi cati on nmeans communi cates with the el enent of
each ink unit to read ID information stored in the elenent, and a second
procedure in whilth SER@NE RTRAGASHEI Bn r'HBaWsthdtntte disésPrgceAUrRebeingment of

the ol ottt LT8R, Wik as OF 5O el BRI Reeeok BBy 3B, Wlifor o1

the second,proeediy ehben " SR Ahdt BY the ShriPtOcedul BRIt wHH thk the 1D
information stored in the el'enent of a“particular ink unit has already been
properly ceathuwhiatidre means stassi commeanicasirgl tdtlc ahmelenmstritngowitidt t he
el enent, so that the caonmunication means comruni cates with the el enent. 18.
An ink untht RAeIMSHtaAnd| Ehe RorBEPHBICAtION INGRNHECUBIMLINIECASE (WHIY ©ACBf | nk

units bein n le in an ink.unit.s ort r+0f_print havi ng a
i nter o HEEferBnE i (s IREd BB RS I by 2 1 o
operation through, NORoABNIRS IsySEEMLEU AR IsPRgDet ween the el enent and

comuni cati on neans provided in the printer main unit, wherein the ink unit
i s charact eri zea comphter: milve wprit;nt er main unit is capabl e of carrying out
a first procedure_in which the comunicati on neans communj cates with the

el ement of each? [GARPIEN; ¢onreGted dothe; ¢ABPMEET SIS ¥REd 8N t he el ement, and

a second proceduyre._. i Cc i catli . C ni A th the
el enment  of _eachéli ﬁﬂh@%ﬁuo [ s%o%g%d 3onH{Ehe(:%:ﬂrll’%l}:Jénpiatq.’q §H?pg%%’ n‘%%togfrl%eltrl e

di sti ngui sdvnpaiseagha lierERty BASAR ARitshéqhipdedl dfifmtdlemehiadtcdibleesn read;
and the second procedure is run wthout the first procedure being run if
the 1D i n$toring deta,sanrisl wnittshiprpinsmeamhbsr far pampating theplardlttyhefs

al ready begen properly read by .the printer in unjit when the conmuni cation
means. St aFtS Wi APC COMHAIFAGAR. BCHN{Or JE30ING B iRFeARANY ¢ he

o CohuRAE SHMERLEMAN FadlaidRs, o0 Lhe el ement 1
the printer being capable of carrying out a first procedure in
which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a
second procedure in which the communication means communicates
with the element of each ink unit supported by the ink unit support
member while distinguishing the element based on the ID information
that has been read,
wherein the second procedure is run without the first procedure
being run if the ID information stored in the element of a particular ink
unit has already been properly read when the communication means

starts communicating with the element, so that the communication

means communicates with the element.
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19. An elenent which is capable of storing data and is provided in an ink
unit, "a plurality of which are nountable on an ink unit support nenber of a
printer having a printer main unit, the elenment being subject to data read
or data wite operation through non-contact -64 comuni cati on between the
el ement and conmuni cati on means provided in the printer main unit, the

el enent bei ng Cz?'?r agsih&Gdchthdrisdh; éﬁﬂuﬁéh &f 1@'&1%@'%2}38&%&&19 of

carryi ng out a first pr ocedure In onmuni cat i on

comruni catlesnemntish cababid esfestodhgedatn, akh unkt vt raagpdtd mémbent foan
stored in the elenment, and a second procedure in which the comunication
means conﬁunp@@m@g thie plurality efank @ml@acﬁndnkomunmastme@e@ﬁStm i nk

unit port..menber while di stl UI shi ng Eaé‘ﬁel enent bas d_on Igwth%

i nf or rrat i 5‘?‘?‘4 A&t HasVHESR ¢ dnpl’?e R dcﬁﬁ%’&’éﬂﬂfﬁ P8 out the
first progg rﬁsb%hg%rliﬁl{érlﬁa‘} ID information stored in the elenent of a
particular 1 nk uhit reay been properly read by the printer main unit

when the communacafitsan peestiwatear irs cwhiaini ahlei ngowirhlinlidetieh enernsso t hat
the el enent and the connuni cation nmeans communicate with each other as the
el enent i@omunmpgh’@dhttb@e@iemnmf ezch anbraatt tonreagb 1D Anderirpatien syst em
conprisin a ,conput n a display connected to the conputer main
unit; and rﬁflllﬂt %8%‘?&%@51 o the conputer main unit, the printer

conprising a plaralibb}dof prddledinit %ne%hﬁﬂ?dt%t *&o%ﬁﬁ?rﬂt:étlﬁﬁpaﬁ?ﬂe%n%f
storing data, an ink unlt support nenber for supporting the plurality of

i nk uni t scommiunoratesividhi dre skanent of eaexdirlg worit Wupgporgeddiyathy ink
non-cont act ,.comruni cation with the elenents, the printer being capabl e of
carryi ng BDit SUPPPE: Meraber Wil AisEngnishieg dbenelsment basedmsthe 1D

conmuni cat nent of ch ink unit to read ID information

stored i nrﬁﬁlém&ttlé)ﬁeﬂ?ate%ﬁﬁ 5 CHEE procedure in which the conmunication
means comuni cagBerdint BfttRahe! BMeRtfortha 88k Nstbhkd YA! theS ERRREARTIDY¥akRe | Nk

unit support

ink unit has been read upon execution of the first procedure, the
second procedure is run without the first procedure being run as long
as power-off and power-on of the printer are not carried out and none of
the ink units has been replaced, allowing the communication means to
communicate with the elements;

the ink units are detachable from the ink unit support member;

the ID information is element-specific data stored in the element
before the element is attached to the ink unit, and

the ink unit support member is movable, and the element
provided in each ink unit receives power from the printer main unit only

when brought proximate to the communication means by the movement

of the ink unit support member.

48. A method for identifying a cartridge containing a consumable component
and having an element for storing data, a plurality of the cartridges being mountable in a

cartridge support member of a device having a device main unit, the element being
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- 65 menber while distinguishing the el enent based on the ID information
~that has been read, wherein the second procedure is run w thout the first
procedure being run if the IDinformation stored in the elenent of a
particular ink unit has already been properly read when the conmunication
means starts conmunicating with the elenment, so that the conmmuni cation

means COMmMMUCER] §fa Ml Br HAE vizht€ Bﬁé}htior?t%rogtlﬁh%bhlébﬁ{acﬁ?&'ﬁ’ﬁﬁﬁxﬁi:aﬁ%naoeﬁbééﬁqa' ity

of ink units equipped wth elenments capable of storing data, an ink unit
support néxislEmenbanduppomuhicgtiothdevidtepralided inathe idekiceimiainsyni@neinposingini cat i on
means for _reading or witing data by non-contact comrunication with the
el errents,thf’ﬁ@pf)Pﬁnter having: a first procedure in which the conmunication

Teans comuni o3k thdd)ubile iR RARRINAN RRAIsobfke hitwfiERthd D i nf or mat i on

stored in the enent,” and a second procedure In I ch the comrunication
means comummogitaovdevivetcomnalireeaest witd theatdmdnn kf eachtof sheppparitiges tbyeddhe i nk

unit support .nmenber while gi Sti narnqi shing the el enent based on the ID
i nf or mat | bhIfeFAAtien stopeein theglgmefihahdi n after the ID information stored in

the el ements in,each:idKsiHRile A& gm@,g W inQhieh ehe first
procedure, then%econglgslrﬁ%lcg%ere ?gqﬁﬁﬁu\ﬁmﬁ’t c?ut t'he %ﬁr stn prloce ure being
run as | ocummasnipativerdevide camanyovates-with thie eldneenp of et of dreecartatigesar ri ed out

and none of the ink units has been replaced,. al] ow ng the conmmunij cation
means to GSRHERPE MeaRFiRe ﬁwog%%%qré*{haﬂewgsqnﬁkwﬁwg@ ChflghEERTERSD ¢ 11 om
the ink ugisdtd SNRRAY in 86n tHahBad ieeh i Qr mation is el enment-specific data
stored in the el'ement before the elenent is attached to the ink unit, and
the ink unit suphoein thesdvend psocadwalid mn veittcbut the fekteprecddurebifeing run if the

ID information stored in the element of a particular cartridge has already been properly

read by the device main unit when the communication device starts communicating with

the element, so that the element and the communication device communicate with each

other while the element is distinguished based on the ID information.

49. A method of identifying a plurality of ink units in a printer,
comprising the steps of:

providing the printer, the printer having a plurality of ink units equipped,
respectively, with elements capable of for storing data, an ink unit support member for
supporting the plurality of ink units, and a communication device for reading or writing
data by non-contact communication with the elements;

performing a first procedure in which the communication device
communicates with the element of each said ink unit to read ID information stored in
the element; and

performing a second procedure in which the communication means
device communicates with the element of each said ink unit supported by the ink unit
support member while distinguishing the element based on the ID information that has

been read,
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provided in each ink unit receives power fromthe printer main unit only
_when brought proximate to the communication neans by the novenent of the
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s 1 10%r&
x%ember 1s movable and
the element provided in each of the ink units receives power from the
printer only when brought proximate to the communication device by movement of the

ink unit support member.

54. A method of identifying a plurality of ink units in a printer,
comprising the steps of:
providing the printer, the printer having an ink support member and a

printer main unit having a communication device;
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10! 2@10%& ()-Z 2@10%& ()-Z '@2@10% {;{& ()-Z 2@10% ()-Z
. 59:z[ <14 10mM10%m& ()- # !10%m& ()-!Q & '10%& ()-!'L & ! 10%m& ()-
& 110%m& ()-!'L s 1109& ()-:; <INWE4
10mM Q ' 10%=<& ()-! 1109%& ()-!!Ls ! 10%@&x@& ()-!Vs ' 10%<& ()-s !10%& () -
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: "~ Pprovi 115, sard’1 1 elemetit stofin
10m s” st 109008 () - 3ddovidingl @¥ERBLAids; dbh'sart it Yifaving 2 eRmbRPAR gl 10<
data, the ink units being mounted in the ink unit support member, the element being
subject to a data read operation or a data write operation through non-contact
communication between the element and the communication device;
performing a first procedure in which the communication device
communicates with the element of each said ink unit to read ID information stored in
the element; and
performing a second procedure in which the communication device
communicates with the element of each said ink unit disposed on the ink unit support
member while distinguishing each said element based on the ID information that has
been read,
wherein the second procedure is run without the first procedure being run
if the ID information stored in the element of a particular said ink unit has already been
properly read by the printer main unit when the communication device starts
communicating with the element, so that the element and the communication means

device communicate with each other as the element is distinguished based on the ID

information.

55. A method according to Paragraph 54, wherein the ink unit is

detachable from the ink unit support member.
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57. A method according to Paragraph 54, wherein the ink unit support
member is movable, and

the element of the ink unit receives power from the printer main unit only
when brought proximate to the communication device by movement of the ink unit

support member.

58. A method according to Paragraph 54, wherein the ID information

comprises manufacturing data for the ink units.

59. A method according to Paragraph 58, wherein the manufacturing

data include data for specifying a year in which the ink unit was manufactured.

60. A method according to Paragraph 58, wherein the manufacturing

data include data for specifying a month in which the ink unit was manufactured.

61. A method according to Paragraph 58, wherein the manufacturing

data includes data for specifying a day on which the ink unit was manufactured.

62. A method according to Paragraph 58, wherein the manufacturing

data includes data for specifying a location where the ink unit was manufactured.
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(1 10%! &nfcbrmapon stored in the elements of the ink units is rea in a non-contact manner by

the communication device provided in the printer main unit, and a relationship between
a layout sequence of the ink units on the ink unit support member and the ID
information stored in the elements provided in the ink units is specified by the printer

main unit.

65. A method of identifying a plurality of ink units in a printer,
comprising the steps of:

providing the plurality of ink units respectively equipped with elements
for storing data,

providing the printer, the printer having a movable ink unit support
member for supporting the plurality of ink units, the ink units being detachable from the
ink unit support member, and a communication device for reading or writing data by
non-contact communication with the elements, and the element provided in each said
ink unit receives power from the printer only when brought proximate to the

communication device by a movement of the ink unit support member;
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Y9z10% &IC(()B‘IETO%iI!‘IéO%dg)!n%’n(l,)lr-lic‘;tion with the transmitter/receiver and for
controlling access to the memory,

the memory circuit being operable in an anti-collision mode
which permits checking of the ID of the -cartridge by the
transmitter/receiver, and an active mode which permits memory access
upon reception of a memory access command from the
transmitter/receiver,

the memory circuit being capable of changing from a specific
state which is not in the anti-collision mode to the active mode without
passing through the anti-collision mode.

2. A cartridge according to Claim 1, wherein the memory circuit
is capable of changing to the active mode without passing through the
anti-collision mode upon receipt of an active mode command including
the ID of the cartridge while not in the anti-collision mode.

3. A cartridge according to Claim 1 or 2, wherein the memory
circuit is capable of changing to the active mode after the ID has been
checked in the anti-collision mode.

4. A cartridge according to Claim 3, wherein the memory circuit
is further operable in a hold mode in which the memory circuit cannot
receive memory access commands, and

the memory circuit is capable of changing to the active mode
upon receipt of an active mode command when in the hold mode.

5. A cartridge according to Claim 4, wherein the memory circuit
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transmitter/receiver, and a second hold sub-mode to which the memory
circuit shifts upon receiving a predetermined shift command from the
transmitter/receiver when the cartridge is operating in the first hold
sub-mode,

the memory circuit changes directly into operation in the active

- mode upon receipt of the active mode command whilst operating in the
first hold sub-mode, and

the memory circuit changes directly into operation in the anti-
collision mode upon receipt of an anti-collision start command whilst
operating in the second hold sub-mode.

6. A cartridge according to any of Claims 1 through 5, wherein
an anti-collision start command for changing the operating condition of
the memory circuit includes only a portion of an ID which can be
commonly assigned to a plurality of cartridges, and

the memory circuit can perform an anti-collision process when
the portion of the ID included in the anti-collision start command is the
same as the corresponding portion of the ID in the memory circuit.

7. A cartridge according to Claim 6, wherein the memory circuit
is capable of performing the anti-collision process only when the
antenna of the cartridge and the antenna of the transmitter/receiver are
within approximately 30 mm of each other.

8. A cartridge according to Claim 1, wherein the memory access

command includes a read command with the entirety of the ID of the
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according to the read command to supply the read data to the
transmitter/receiver.

11. A cartridge according to Claim 10, wherein the memory
circuit is operable to send the read data and an error code indicating
that a read error has occurred back to the transmitter/receiver when
only a portion of an amount of read data requested by the read
command has been read.

12. A cartridge according to any of Claims 8 through 11,
wherein the write command includes a write address and a
predetermined amount of data, and

the memory circuit is operable to write the predetermined
amount of data according to the write command and then to notify the
transmitter/receiver that the data has been written.

13. A cartridge according to Claim 1, wherein the memory
circuit generates power from high frequency radio signals and changes
to a hold mode upon reception of the high frequency radio signals
transmitted by the transmitter/receiver antenna within a predetermined

distance of no more than approximately 30 mm of the antenna of the

memory circuit, but does not operate when the transmitter/receiver
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consumable component can be mounted; and
a transmitter/receiver capable of non-contact communication
while proximate to the cartridge,
the cartridge having a memory circuit including an antenna
capable of non-contact communication while proximate to the
transmitter/receiver, a memory for storing an ID of the cartridge and
data relating to the consumable component, and a controller for
controlling communication with the transmitter/receiver and for
controlling access to the memory,
the memory circuit having an anti-collision mode in which the
transmitter/receiver can check the ID of the cartridge, and an active
mode permitting memory access upon reception of a memory access
command from the transmitter/receiver,
the memory circuit being capable of shifting from a specific state
which is not in anti-collision mode to active mode without passing
through the anti-collision mode.

16. A cartridge containing a consumable component and having

an element capable of storing data, a plurality of cartridges being
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the device main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of
each cartridge to read ID information stored in the element, and a
second procedure in which the communication means communicates
with the element of each cartridge disposed on the cartridge support
member while distinguishing each element based on the ID information
" that has been read; and

the second procedure is run without the first procedure being
run if the ID information stored in the element of a particular cartridge
has already been properly read by the device main unit when the
communication means starts communicating with the element, so that
the element and the communication means communicate with each
other while the element is distinguished based on the ID information.

17. A printer comprising a plurality of ink units equipped with
elements capable of storing data, an ink unit support member for
supporting the plurality of ink units, and communication means for
reading or writing data by non-contact communication with the _
elements, the printer having:

a first procedure in which the communication means
communicates with the element of each ink unit to read ID information
stored in the element, and

a second procedure in which the communication means

communicates with the element of each ink unit supported by the ink

unit support member while distinguishing the element based on the ID
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n! 10%&>! &8af )if the TEOUforfation stored in the element of a particular ink unit
has already been properly read by the printer main unit when the
communication means starts communicating with the element, so that
the element and the communication means communicate with each
other as the element is distinguished based on the ID information.

19. An element which is capable of storing data and is provided
in an ink unit, a plurality of which are mountable on an ink unit
support member of a printer having a printer main unit, the element

being subject to data read or data write operation through non-contact
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that:

the printer main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a
second procedure in which the communication means communicates
with the element of each ink unit disposed on the ink unit support
member while distinguishing the element based on the ID information
that has been read; and

the second procedure is run without the first procedure being
run if the ID information stored in the element of a particular ink unit
has already been properly read by the printer main unit when the
communication means starts communicating with the element, so that
the element and the communication means communicate with each
other as the element is distinguished based on the ID information.

20. A computer system comprising:

a computer main unit;

a display connected to the computer main unit; and

a printer connected to the computer main unit, the printer
comprising a plurality of ink units equipped with elements capable of
storing data, an ink unit support member for supporting the plurality of
ink units, and communication means for reading or writing data by
non-contact communication with the elements,

the printer being capable of carrying out a first procedure in
which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a
second procedure in which the communication means communicates

with the element of each ink unit supported by the ink unit support
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unit has already been properly read when the communication means
starts communicating with the element, so that the communication
means communicates with the element.

21. A printer comprising a plurality of ink units equipped with
elements capable of storing data, an ink unit support member for
supporting the plurality of ink units, and communication means for
reading or writing data by non-contact communication with the
elements, the printer having:

a first procedure in which the communication means
communicates with the element of each ink unit to read ID information
stored in the element, and

a second procedure in which the communication means
communicates with the element of each ink unit supported by the ink
unit support member while distinguishing the element based on the ID
information that has been read,

wherein after the ID information stored in the elements in each
ink unit has been read upon execution of the first procedure, the
second procedure is run without the first procedure being run as long
as power-off and power-on of the printer are not carried out and none of
the ink units has been replaced, allowing the communication means to
communicate with the elements;

the ink units are detachable from the ink unit support member;

the ID information is element-specific data stored in the element

before the element is attached to the ink unit, and

the ink unit support member is movable, and the element
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