;e3e yttubDvL(wx6yT ygsG31l January 2005 5 ROBUST BI T SCHEME FOR A MEMORY OF
A REPLACEABLE PRI NTER COVPONENT The Field of the Invention 10 The present
invention relates to printers and to nenories for printers. Mre
particularly, the invention relates to a robust bit schﬁqe forz0 menory of
a repl aceabl e printer conponent. 15 Background of the ITvERfYdn The art of

i nkj et technology is relatively well devel oped. Comrercial products such as
conputer printers, graphics plotters, and facsinm|e machi nes have been

i npl enented with inkjet technology for producing printed nedia. 20
Generally, an inkjet image is formed pursuant to precise placenent on a
print mediumof ink drops emtted by an ink drop generating device known as
an inkjet printhead assenbly. An inkjet printhead assenbly includes at

| east one printhead. Typically, an inkjet printhead assenbly is supported
on a novabfe carriage t hROBUST\RITSSGHEYE FORA MEMEORY of the print medi um

and is controlled to j i Ixafhe tines pursuant to
command of a m crocomﬁfgﬁﬁtLgpﬁﬁ%ﬁmﬁér@%ﬁ%@the timng of the
application of the ink drops is intended to correspond to a pattern of

pi xel s of the image being printed. Inkjet printers have at |east one ink
supply. An ink supply includes an ink container having an ink reservoir.
The ink supply can be housed t ametrhd of3fe ivediohhe inkj et printhead assenbly
in an inkjet cartridge or pen, or can be housed separately. \Wen the ink
suppl y i s1foused separately fromthe inkjet printhead assenbly, users can

replace the ink supg presshiin@iation RRtaGH PAnttdd @nd taknedtories taitphiead. assenbl y. The
i nkj et printhead assenbly is then replaced at or near. the end Pf t he
J

printhead | i f &orepayticibarlynihe invepidon plics iayohust bit sehams forp memogy o3 a1y 2005

Current print g 3YsHiEftdr¥BipéHehty | ncl ude one or nore replaceable printer
conponents, including inkjet cartridges, inkjet printhead assenblies, and

i nk supplies. Sone existing systens provide these replaceable printer
conponent §sW th on-board nMenmory,ck&oGRIBHHY madngion NfOrmation to a printer
about the repl aceabl e conponent. The on-board nenory, for an inkjet
cartridge for exanple, may store information such as pen type, uni que pen

code, Tnk Till |evele o BHBGLIQAIOLC MGG wdtieWlbieddofubRfan | NT O MALT On.

Such a nenory may also store other i'on about the ink container,
such as cur r eptodiciksuckuetomputen privteisographldseplatiaks, Anshfadsirilf maghites on can be

transmtted tp the printer to .10 i.ndicate the anmpunt i .yemai ning. A
user can obse ?/Vgrhﬁﬁ'gm?pﬁ?nqnée\%’f 1&5 lﬂffjgtﬂﬁ%fl PISRY 198 mgﬁ??%f)%g?delgg lé need for

repl aci ng2a dephehled an fikjec tidgaisfermed fursilve taptcse @aceinesttbnbyprat pri nter from
a printer conponent ry cantains an.error, th rinter may perform an

i ncorrect ac%ﬁ‘,u"b(?f%%seenﬂﬁﬁyeantl tror g?‘ﬁ’éa“ﬂ}??ﬁ‘?%erkn%vﬁﬁaﬁ nt. Such an
error may be it pRStEdd 8emBlyS AT hkjei priitichd ddserbly dfR@Ideat@si dnei N an addr ess
| ine coupling the nenory to other printer conponents, such as a printer
control | er, oPrifthens dopisallss preinkist pryithsaq agsembly igupporiadion amevablse a menory

scheme that i §,ADfGnd:ARUGes bDGICIIHLEN (KBS Yo HGREME S d6ABSlIddN, I epl aceabl e
printer conponents to detect and correct errors and Provlde uni nt errupt ed
oper at i on25 2(Q¢eject drops of ink at appropriate times pursuant to command of a microcomputer

or other controller, wherein the timing of the application of the ink drops is
intended to correspond to a pattern of pixels of the image being printed.
Inkjet printers have at least one ink supply. An ink supply includes an

ink container having an ink reservoir. The ink supply can be housed together

30  with the inkjet printhead assembly in an inkjet cartridge or pen, or can be housed
separately. When the ink supply is housed separately from the inkjet printhead
assembly, users can replace the ink supply without replacing the inkjet printhead
assembly. The inkjet printhead assembly is then replaced at or near the end of

the printhead life, and not when the ink supply is replaced.
1



Summary of the Invention The present invention provides a nethod for
detecting an error in data received froma nenory of a replaceable printer
conponent. The nmenory 25 includes a plurality of bits. The method i ncl udes
providing a first parity bit associated with a first da#%terr?g The first
data itemand the first parity bit are stored in the printefmefbry. The

printer includes a plurality of electrically conducti Vﬁc%}h@es., At | east one

of the el ectrical | Guengtrter syatemp fpicallyingliide,enefr Prefep P8I, The first
data itemand the firs | iokiePbdrtrdh&, iRROpriduRml hilemBRes TR . AN

el ectrical te§§m§?mg{s’ lf’%g@{'é%%g o%n t%e’ (lall jgf:i?ri cally conductive lines is
perfornmed. Ansepplies. Sometelestiig systemd prayidettease replacepbit prnies gOBRY¥HSon the first
parity bit read frogmthe meppry and.the [ L€stbouldRe aspect of the
i nvention is d‘i"thé)é'?bé’ardt%enéo%r(f %oﬁlﬂgm%%slf@#\ﬁ%%éltﬁg}?rrllﬁgtganOFnkj et printhead
for sel ect svehapladespsidnpogertnEhalompeardmepoiynfor pediki: cattiidgnior2 31 January

2005 supply stores ink to b rovided to the inkjet i.n menory
devi ce st or es S3MRl¢.RAYSHG }n&r&aporh%lgjés Bep RS ‘Hﬁ?dae pleflgérée’ Eﬁliﬁlgﬁlﬂﬂe@t parity
bit is associ affebink fdfortaBod, ik k11 e@étBeriiifeiatibn PSabasaancry smayalspl ed to the
menory device by a plurality of electrically gonducti Xn‘ﬁcellexlf nes. The

processor is sespRshaiinfarnasionabgithedpk GaqLANST, SACHAS CURIER) e processor
performs an elggtrical Thesk 196! itforhRRRca®Perathmithd @iheptintecal | y conducti ve
| ines. The processor identifies an error in the first data item based on
the first lpar iindjcats the amennt pEink keseaiRing aft upcs §an ObSEYE Hsrnlgle¥dct of the
invention is dj - N LAkl j f ilkdeh&inepr i Nnting system
havi ng a cont H%f?ﬁaﬁlsgﬁdéanﬁlgllg}lﬂg?ﬁe%ﬁ?)irrzrjé eéé?%glcﬁglggaén i nkj et 10 printhead
assenbl y havi ng at Iflteaddta oatvddrilyj agiringsr ifnomipepiobter KOMPHENEBENUE| v deposits ink
drops on print dia. _An .in ] : ] o the

i nkj et print hESY AR ?rﬁ%rbtpﬁﬁ%?tgﬁg&%@g@%@&é%t é(?lgir?’gog %9#?§%l%ari ty bit
and a first dad ascitheprntcFleembonest Suah b grrdyintayibs teseandti o rsbiorirchitt he fir st
data item, _The first rity bit .is used | l.er..in conjunction
with an el'dct PF &&" Cfré'g‘?moal" ag g%sthrnfzgg q?lyg%régﬁoég%%@%p ?%res coupled to the
i nformati on stcomagendesck es 4 prirtetenttrdlier, anfremsome pthet preblfiny st data item
Anot her aspect of the.,invention is directed . pl aceabl e

i nkj et printer con%fd%%‘ﬁ{rabg? EOJ‘%?#H‘FFH%? S§§%“Eee‘§r%8’ {e)ri% %‘%P@%%c cﬁﬁes a

sem conduct or meingory fchBined @kd friyreslhceable piinttscoatpendnty tvdetectrand bareseni conduct or
die. 20 Each circuit is._associ ateg with and determnes the state of a bit
in the menory STPRENBIAYIS URINKITYRIEq OPGTRUAN- (4t 9 jtem whi ch provi des
identifying information regarding the replaceable inkjet printer conponent.
The first data itemis useable by the Eri nting systemto determ ne whet her
the repl aceabl e inkjet printer YEHpBHehte Wenlii® opriate for use in the
printing system The circuits associated 25 with the first data itemare
posi tioned substantially near a center of the sem conductor die. Brief
Descri ption of theThe pisbentjiavaniomiprayidss a methog fordpigeting Bgropgldié di agr am of
maj or comnpone : i nki I i t t invention.
Figure 2 is aq%ffegg{igﬁﬂgﬁalxﬂé&g?{&g? ?h%‘a?%agﬁc&%%l&g? t &eng?)tf hﬁ? Ee%{eﬁ%ﬁ}gm in Figure
1. 3 31 2¥anuwealydep @Phrality of bits. The method includes providing a first parity bit

associated with a first data item. The first data item and the first parity bit are
stored in the printer memory. The printer includes a plurality of electrically
conductive lines. At least one of the electrically conductive lines is associated
with each bit. The first data item and the first parity bit are read from the

30 memory. An electrical test of at least one of the electrically conductive lines 1s
performed. An error in the first data item is identified based on the first parity
bit read from the memory and the electrical test.

One aspect of the invention is directed to a printing system including an

inkjet printhead for selectively depositing ink drops on print media. An ink
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Figure 3 is a table illustrating information stored in an inkjet cartridge
menory according to the present invention. Figure 4A is a schematic diagram
of a circuit for defining the state of a fusible bit of an inkjet cartridge
menory of the present invention. 5 Figure 4B is a schenatic di am of a
circuit for defining the state of a nasked bit of an in%jjé]f“arégrs ri dge
menory of the present invention. Fiqure 5Ais a table il|ustrating two
exanpl es of biupplstireminke o rirevidad tp jlélﬂetd’&FﬂIF‘iddg’emﬁ’é‘ﬁﬁ’rcif‘v’&EétBFeﬁi ng to the
present inventi.on. Figure,5B | . {1 Rt ; i ssi gnnent s of
Fi gure 5A aft @hrséﬂarl%ggla?%? gﬁgamg%%:ng?rhgedﬁrgt%g@r@ﬁ% ?%(r)\&%?d ?!htgﬂ%r eferred
Enbodi ment s | first BRa fieth| awre@ssdeisabtptet W esanémdry devics byt dwluplityfadr r ed

enbodi ments, 15 reference is_nmade to the acconFa{lfyti ng dtr ﬁvt\f'lengs that forma
part hereof, alReiriFHMRIUSLYSInesolRe YRR SIPPPITYRP PEPFON "Sheci fi ¢

embodi ment § i Hue%if&vic@.eTh@%r@EHsé&@eﬂ&mbﬁelactﬁedlkesed.at leastione bhthbe under st ood
t hat ot her enbodi nents ma%/ e utilized and stfr uct ural. retlirotqjagaal changes
may be made weleptgeRllygepdichysignes Shg RIAesOE SlsRulys ap FROP AL KVvent i on. The
fol l owi ng det ik &dscd s e bRy b2t RiRredfcatcal tests not to be taken in a
limting sense, and the scope of the present invention. i 3efi ned by the
appended cl ai ns. FApethes agpecsofdhe iavansien jscinected (R 1‘6‘9%{6?%‘?@% O or
conponent s of . an i nki et i i bdwhaRkieton. | nkj et
printer 10 i néq%beéggﬁngr%@éﬂg:ﬂgﬁﬁ%gﬁ(g%%ggﬁpg rh {: &é}eeh%ﬁfd\%ifﬁg%udfﬁl udes an inkj et
pri nt head 1ass erituthyadladsenly havinggt kehét pnodkiebprinthedd thahstoptivady depgsitsan i nk
supply 26. Inkjet cartridge,.l2,]s - iepter 10 via

i nter connects’ .mffsnc’l?jpélfl g%?‘il';r;‘t ‘ﬁ}elzné% gg@&ﬁ%&g“@i@%@’?h@g‘i&gﬁ iI[?lliedaegt one

print head 14ApriMbemir Ynli6fonmaticnrstiragdeleviod $torps efifsbpansy bif andeniisydatd ncl udi ng
RAM ROM and EEP .and_ st ores ' ' Fkg. et gt head
assenbly 14 ahﬁmw gﬂc’bfﬁr@yg%fs ars%%%a%&%é%@%ﬁ%ﬁi%{avﬂ%%@ I;/ﬂ r%d) aii?{glbimtncl udes
factory-witt gqusd@bptharentillenineonjustion sitl ad aleetricdl tesbefeclastrivally ment , nenory

16 includes a 26-bit ROM 16A, havi 13 fusible bits 1 ked bits.

In an al t dPnacPrAsciayediigs FRVREEd 1 F“B%mﬁ’i“?%“%aﬁe ‘fet)'écle%(l’ ge%%?@gﬁ“ﬁnggnot her form
of the presen?heifﬁytqﬁ;aii@;},_ all 26 bits are nmasked bits. ROM 16A can al so
include a different nunber of total bits, other than 26 hits. An advantage

of using both 4  Anotherrsseacyofzbomvenen i diregtadtoArarmery fonateplacepblss o si ze

reduction in R st B GeRBF RpMRthe sFAGR ThiShétheryDidudsmy be set by
bl ow ng a resi’s él:b iﬁ a cﬂiar?:uit BOOAg(shown in Fi ggre 4A resenting the

fusible bit. Egni!qomgq@é@iebmplm@ty@é?ig‘@{ts #¢ format AY _SF%Pé‘l‘%&)FW acircuit
4008 (showy iR ki IR isjmg%%fa?ﬁirk\ﬁﬁﬁmd'd@flrxﬁin@s BSKEEr Pbit in thémBmeRe enbodi nent

ROM 16A i s"integra jet printhead assenbly 14. In an alternative
enbodi ment, ROkt hAonpstorbea first daga ddnedvhight iovidas idenppiing ipfprmationyj | | pe

under stood by one of ordinary .skill.in the art :
i ncor por ati ng "F8AK 14 thi:)quhf@}[;ednggtspg%qrgor&%ngﬁd T?’%E}%S%%%}EESG&SP%{%O an i nkj et
cartridge 12, byfhie ®intipg bystcheaderasieaiyhsthdrdheampladenble snkiplpyin26 nay be
separately 10 housed and may incl ude separate_ne | es....Print 10 i ncl udes
conmmuni cat i on SPTREE"YH a?lif?p%a(')erﬁﬁﬁeéréﬁe8%%‘%59'%%1?%glfcgftfégg%%%ge 12 and
cont r ol | er2534.witahaifsi ¢a4 itomarkipnggoriz0 sepeoiifliyoghd acengediitbe address |i nes
20A, first encode e(raﬁl g | i ne 20B, second encode enable Iine 20C, and
output line 26BM°RTER Se all connected to ROM 16A. In one 15 enbodi nent,
address lines 20A include 13 address lines. First encode enable line 20B is
used to select fusible bits in ﬁg\/l 16A, %%d%econd encode enable line 20C
is used to select masked bit STEhPREPUER FEEE° i nes 20A are used to
select a particular fusible bit or nmasked bit. The value of a selected
fusible or masked bit is read by sensi _ng thei\E out put on outfgut I'lne 20D.

30 Figure 1 is an electrical block diagram of major components of an inkje

printer according to the present invention.

Figure 2 is a diagram illustrating the ROM of the printer shown in Figure



20 Inkjet printhead assenbly 14, menory 16, and ink supply 26 are connected
to controller 34, which includes both electronics and firmvare for the
control of the various printer conponents or sub-assenblies. A print

control procedure 35, which may be incorporated in the r nt er iver
causes the reading of data frommenory 16 and adjusts pti fﬂ%ﬁw%geratlon in
accordance with 25 the data accessed from nenory ntroJIer 34 controls

inkjet printhead dSswrBiiya tehledisipie lgfﬁﬂm%”“ﬁ@rqdd“é“é P8P opl ets to be
ejected in a Edildh, media 32. A host processor 36 is
connected to %gg{t){)p% F&ang?mkgg I nchudes a central processing unit (CPU 38
and a software priFiget 4dris ¥ ether@tic diagramiof arircpit forslefiging sherréase ek t o host
processor 36, _and i.s used.to di ay varjipus e that are indicative
of the state SFBeR}d ta“b'?qﬁ’?{t"%‘?m% eﬁ?ofye?flr{g ¢ Py V%lr%?nr]lt er 10 can be
configuredsfor stamgmaugnea wheﬂﬁ@tidhmgfadoﬁparcmttlfmfdeﬁhmgmerstmdsaages are

di spl ayed on a fraont ne I'% . "g Ventluary 2005 Figure 2 is
a diagramill H’é‘flieﬁtbftr?g ‘Réﬂei%aﬂ" §° Flaﬁrryé’ f’e PSSl oAl " detai | . ROM 16A

i ncl udes sem condugip@k 5Aiisa 6Bl BsHAGENE WOl ehtiraples of birfasgigrdsenGan alddr ess | i nes
20A, first encode enable line (El1) 20B, second encode enable line (E2) 20C,

and out put I|H&JQO@J‘Y’&I&%“’@@B&’I%ﬁpr%gé%ﬁlﬁe{???d‘b@t"%‘?“oﬂl e 60 via pads 62. 5

Address |ines 20A g fnje‘éﬁqs 4 R4 G th@%as(s{gikméﬂt%fFlgﬁke@mlf@ﬁhpdl ment, ROM
16A incl udes ot her ectrlcal connect1ons (not shown), including ground
connect i oA8. Firgninago@uirgd.a table illustrating information stored i n ROM 16A
according to the present invention. Table 300 includes address |ine
identifiers 302, encode 10 enable line identifiers 304, bit type

i dentifiers 306A and 306BDeswintienof thePipfarnef Embedimegisas bit type identifiers
306), bit values 308 ) and fields 310. Table 300 is divided into portion
312 and portion 314. Portion 312 of table 300 represents information

associ ated wi th fuBithd follbwing de@mded desériptivedf thg priefesied embediments, dent ifier 306A

Porti on 3 of table 30 resent s .i nf,or mat masked 15
bits, as |gd| %{?%%F%%/mﬁ‘% tﬁg'g’ 3ECATIPAN YRR fiAp ey %@8%%%5‘1%5%%1%& P dned above,
rather than usinng @motwnfbysuapIoenmmhnﬂﬂs,keemcl@mbsdmhﬂs ibwhishite ROM 16A may be
fusible bits, or all bits in ROM .1 ch one of the

address |ine Frﬁ’é?ﬂqnfri‘%’rb;ePB‘(??"‘?"eﬂ?‘é%‘bA}?ﬁ@dﬁrﬁt@o a%ﬁig‘?! oﬁl‘f“ﬁ § %A, and

corresponds t @ giiliARe EndPstfud@tdd beloPichl cRingds iﬁi&jﬁk@ﬂa&ﬁ\fllthcﬂoddpaﬁlhg fusi bl e and
the masked bits are nunbered 1 20 13, i ndi Cﬁ FiFt 2 (ﬁrtjcul ar address

line 20A assodiomtBeIsaRPs of thRressnt inveatiopqEhedy PP hers 304
i ndi cate bhe apeads, @H&QJ) Be ﬁk&ﬂn%qguﬁ’ﬁg RA, &hﬁheé’ﬂé oftRe pr@dent N Order to

sel ect the corresponding bit "1" i n encode enable line identifiers 304
corr esponds tmv&:ntrcmuséquodibyé]nabn»e@derdqi@mzos which is used to sel ect

fusible bits. A" 2.0 S0code. SRRLS, bAoAl LhEseA0b: GngesPOnds to 25

second encode enabflgmiel ne use 0 sel ect bits
Fusible bits JmﬂtBr nokdimg sk thel plyisers uﬂyemﬁmaﬂréqfdlpmn@ew inpludesacmppablel i ty of

fields 310. Ea %t caéq&gﬁég arlitllnglutlie%ranfi é&et g?ﬁhg dlaQs%lnlﬁgeﬁl Qnﬂ'tetgra\{]?l ue 308.

When a bit is'5& e value In TRTTS cofres onding bit
val ue 30825V\hm0uatebntemos/ Iﬁoan%@tmkﬁttppha?@ dnlyetlcatrider 18 1s lwesshly enbodi nent ,

fusible bits 1-13 r fsqact ure of ROVI
16A Field 3168 a8F: gd q‘aqﬁé% ’hféél% g‘ng?gr{ggéﬁh%%ﬁ{mwﬁsl ble bit 13

i's includes at least one prmthead 14A. Memory 16 may include multiple forms of
memory, including RAM, ROM and EEPROM, and stores data associated with
inkjet printhead assembly 14 and ink supply 26. In one embodiment, memory

30 16 includes factory-written data and printer-recorded data. In one embodiment,
memory 16 includes a 26-bit ROM 16A, having 13 fusible bits, and 13 masked
bits. In an alternative embodiment, all 26 bits are fusible bits. In another form
of the present invention, all 26 bits are masked bits. ROM 16A can also include

a different number of total bits, other than 26 bits. An advantage of using both

4



not used to store data, so field 310A includes the letters "NA" (i.e.) not
assigned). 6 31 January 2005 Ink fill field 310B includes fusible bits
10-12. In one enbodi nent, fusible bits 10-12 provide a reference |evel or
trigger level to determ ne when a |ow ink warning should be di gayed.
Parity field 310C includes fusible bit 9. In one enbodiﬁelﬁ’f‘{aryfzg ible bit 9
Sis aparity bit used in association with the bitﬁ correspon ing to

mar keting fi efusitdel@p maskeddrits a1 thatrarsigeirodiciora KOM 10A mayhePsty 9 js a
parity bit used. LAt iidbibh HsRlof iPNaguR B00 A eshbivelids 310.

Fusi bl e bit Qgﬁymgﬁlg%ﬂg{éﬁuﬂggg léiyr?tl&a‘tyslg%éi}égﬁoghﬁvl\nﬁt h rnerrtﬁes bits associ ated
wi th anot her [Pigunt4X) remessotirerthe fusibietbita Eacm knaskep pit ynay e SG!%’YIVH‘?IR&N ng field

310D i ncl udes fusible bit - | n.one e [ - j itis 6-8 are
used to ident fFIPIRHER HEP@R&? ﬁ%‘“@? 1‘2@?‘1‘? ?gg%p%g%tu%m@{é%k@n@% I|ﬁoarti cul ar
printer. Fiel dnSdidodimel Ko bask Miegrdwd wih inkjet prigheadbsseinbiyrid, If usi bl e bi t
5 is not used to store data, so_{f] 310E incl udes t.he | ett "NA" (i.e.,
not assi gned) an dliETgiye %P%@ﬁ%s%éwg%’@i nfeﬁ‘@"egdvég“ ]flgglllpgfyefﬁ[bi%& s 2-4. In
one embodi mentyi balidetstoliy Sn@ofordiiy SEEl the attaalaameutder that uni quel y
identifies an inkjet cartri d%e, whi ch. al | omgg%riﬂt?é.contrgll Ler 34 to

det er mi ne wheincarPREARNE Hikjed prigthgad assgmblynidant Ik SuPRiY AR QA" ML | d 310G

i ncl udes fusi bl g; Bkt InibihdaEARQRHI e tind ihkSipply26ahiy Be deparitely 20 used to
store data, sg&ﬁgkgzéadéﬁ%cl ?Jdes thg?l er% tlers pl?I\l}iz (i)t e. ,pnot assi gned) .

Fi el d 310H0i nbbusdésndmekioduid separa@-nmieznoreh, one enbodi nent, masked bits 10-13
are not used to stgre. daf, | 1 QbW fFEsmhiBcdiBhd RhgeenNA" (i . €.,
not assigned). Fie éﬁgg@llﬁlﬁllﬁ%?ﬁdjg@hﬂiﬁ%&)gd nb.i t 9. In once ?e_nbodier?gnt , masked
bit 9 is a 25 ipgeticaryridge fl2 askebnirplicxdd o Epmiuvpigatigntlines Hesnstifisallior r esponding to
pen type field 310J.. | te j LABRt sk&fleRhdbi® 1S a parity
Por oG | i daartd l@mgst%hﬁﬁ?s?%dlogg%rﬁggq%f the fields 310. Masked bit 9
may al so be usied20@ aag sutpitdine @ADwwhibh are B egnn¢ted toRQAMCloA: dBovf t h anot her
printer c onent .. such, as i.nk ppl : Ren. t ' 0J incl udes
hasked bi a5 ?)oélﬂle%tn%ddie%%%ﬁs%@%‘?C‘*nﬁéééag’fg?ﬁ@%-%RE?‘%S’?%%‘@%

i denti ficati omnoboB haiséd/paeledt fsitié bits ia RAN i164antilsedond gncode enable

line 20C is used to select masked bits in ROM 16A. Address lines 20A are used

to select a particular fusible bit or masked bit. The value of a selected fusible or
masked bit is read by sensing the output on output line 20D.

20 Inkjet printhead assembly 14, memory 16, and ink supply 26 are
connected to controller 34, which includes both electronics and firmware for the
control of the various printer components or sub-assemblies. A print control
procedure 35, which may be incorporated in the printer driver, causes the
reading of data from memory 16 and adjusts printer operation in accordance with

25  the data accessed from memory 16. Controller 34 controls inkjet printhead
assembly 14 and ink supply 26 to cause ink droplets to be ejected in a controlled
fashion on print media 32.

A host processor 36 is connected to controller 34, and includes a central
processing unit (CPU) 38 and a software printer driver 40. A monitor 41 is

30 connected to host processor 36, and is used to display various messages that are
indicative of the state of inkjet printer 10. Alternatively, printer 10 can be
configured for stand-alone or networked operation wherein messages are

displayed on a front panel of the printer.



associated wth the nmenory. Pen uni queness field 310K i ncludes masked bits
1-4.. In one enbodi nent, masked bits 1-4 represent a random nunber that
uniquely identifies 7 31 January 2005 a particular inkjet cartridge,
which allows printer controller 34 to determ ne when a new [ n?os{ cartridge
has been installed. Figure 4A is a schematic di agram of a‘a‘lﬁa“r ? for

defining the state of a fusible hit ‘Bﬁmé l%l OAllncIudesflrst
encode enabl e i npuFigpE 2dh3 digstapyilugyagy ARfHiEuB) in 1r°8§s i nput  406)
transi stor 408e,ii eROR A HhRlesseARBShAicRK dé%&haﬁﬂ@@gﬁlr&?@&{&dﬁﬁmm e input
(E_of f) 414, transistor 416, and ground ET]?W Address input 406 is

coupled to onéddﬂeSSaIMF 8Q4A, flthrfGQOdz@mb(l% ﬁ‘?jﬂ?‘befl}??de qopble fingncode
enabl e i nput g%zﬁ ehg@gﬁ p‘ﬁ{jlu% %0 &?E?u‘ﬁ%ﬁ(ﬁj&nﬁgﬁ%xﬁ di'é;g) AQBadsgaown in

Figure 1). Se enabl e i n IS cou to second encode
enabl e |ing 2@Qddfeshimsm20A idelugand adc)ress@ﬂéspmﬂ -3 Ireom@m}bbédlento out put line

20D (shown in_Fj .1)., In on of ir 408, 412
and 416 is a Ploé‘ggg‘gf'fcl:@f”s?tp%f icgl O(lln—el'::%ﬂs (Kgcir BEs |ﬁ]a§t%‘%§%g‘£i§s coupl ed to
the drain of teme&ioas.or 408. First encode enable input 402 is coupled to

t he gate of transistor 408, ce of transi " oupled to
the gate of transé‘l’gw}ﬁ 341%“‘3}%}1??%’3“%'8 Oﬁmi‘)tfontsio‘ﬁ IP@ lgéggco'f%eg gate of
transistor 41 (he pfeeshdindention. semeaob moldsadératine idenpfiérs 3024 encbde dr ai n of
transistor 416 is coupled to the source of transistor 408 and the gate of

transi st ol041 gnabilinedenptifiers 8?4’tbllté}‘f§|1§€t“8fler&§%64 and-6H) (ejleeyvelt ound 418.
Resistor 410 ig.hRabhi GP8Pe RRINRS @Y RWa1AD%saRMd fidi® HoairrbioBod r ansi st or

20 412. The source of transistor 412"is coupl ed to ground 418. A fusible
bit in ROV 16/ digidedintpportina Yi2ang postens2id: Fartiop 342 pEiable 39QAressnds r ead by

setting first,gneoden caablies LRkl ORI Ocaglty mavRddkassuligpul 406 hi gh,

and sensi ng t e sig at out put First encode enable input 402 is set
hi gh by cont r8P4er P@ﬂOTb%/Ms@ttahlm@OfWrS&Cmé indoaration agsp@atpd wish pgskedi gh. Address

| nputt 25 488 bRs %?hdﬁh@?bpﬁlgﬁﬁﬁgﬂﬁ idelificlS0BY. ASkchitheh Bfov@ddingss |1 ne 204

coupled to ad réss | npu e output voltage at output 404 is
sensed by conthaalukieg b3 floybls embsmamsled bits, albbitsagy B OM 10AI iy be fusrbk 20D

Transtator 4982515 58 RIS i BabIE kR SRaRE Gl et 207
30 transistor 1&$2f1er§'Bmpxﬁ§dﬂfs ohd 3f anitess Ages aoﬂrmmeoﬁé@msdssé either alr i vi ng
ouLBUL 0T, e el wa b BB e RN PRSI R e e
out put 4040w liB, ih@cdtdwihe paﬁhcam hdtesalih®@R ACatkodatedWidtinthi $itOEncbl6 i s used as
e P e S B S 354 o |
be set in order to select the corresponding bit. A “1” in encode enable line
identifiers 304 corresponds to first encode enable line 20B, which is-used to
select fusible bits. A ‘“2” in encode enable line identifiers 304 corresponds to
25 second encode enable line 20C, which is used to select masked bits.
Fusible bits 1-13 and masked bits 1-13 are divided into a plurality of
fields 310. Each bit in a particular field 310 includes a bit value 308. When a
bit is set, it has the value indicated in its corresponding bit value 308. When a
bit 1s not set, it has a value of 0. In one embodiment, fusible bits 1-13 and
30  masked bits 1-13 are set during manufacture of ROM 16A.
Field 310A includes fusible bit 13. In one embodiment, fusible bit 13 is
not used to store data, so field 310A includes the letters “NA” (i.e., not

assigned).



shoul d be off. Transistor 416 is turned on by setting second encode enable
i nput 414 high. Wen turned on, transistor 416 diverts current from

transi stor 408 to ground. In one enbodi nent, transistors 408 and 416 each

have a | ength of about 5 4 microneters and a width of about 15.?

m croneters, and transistor 412 has a | ength of about Aeepemiters and a

wi dt h of about 600 mcroneters. In one enbodi nent, resjstor 410 has a

resi stance of over InkLiicld BUMB iprlidesipbe bitolhl 2 a{ﬂﬂf‘%lem%jii‘g?‘é’nce of under
about 400 Ohmi’usmggitﬁﬁ)t-lﬂrg‘waea%e'?er@r@g'lévblcﬂ? tﬁ%éeplle%’l‘t@getérﬁﬁﬁesﬁlgn £410, other

met hods may be used to create an open circuit to 10 define the state of a

bit in ROM 164w inkovaming shomsdieadisptayed.cut ti ng, | aser cutting, as well as
ot her nethods. Figure 4B i .schenpat i iagram of, a. cir cui. y defining
the state of a nms g}}y@%ﬂ 3ﬁﬂaﬁﬁiﬂﬁigﬁf§1‘b%b§t¢%g{1o ﬁ%boﬁéﬁénﬁ’ggélgﬁ%ﬁagl ly the
same as CiKcuUiida i6 tiwin AsSodrit@H fmath4i, bitdicbifespbreligpxo emirketing fitldat resi st or
410 is replaced by switch 15 42b0,, and tﬁ%@i?tor 422 .incl udes different
properties thano®r B diegptiveembogimegp, fus bt FeRIYSRE 15€h ™20 is not an

act ual physi caksoSiwidrChith Rultiple’PESSeRd Sel®@i 110eFudible bipnesante beusabsence of a
resistor. If a resistor is present in pl ac.% of switch 420, the resistor has

sufficient redh asegitionpithfagmork bitsassariated Wit ARethe AT SAMBORBL S "Ro4 and

transistor 42%ikfsugply @i stor is not present in place of switch 420, there
is 20 no additional resistance between output 404 and transistor 422. In
one enbodilfent, tr Xesiespgfield 330D scludes fasible bits 68t [ pugrrapbodiRent FET) | with a

ength of aboliule BLALBURNELRHMYA WecPaPhiBRAHid00nBL sraMEber s, Addr ess

input 406 is coup to one o ess |1 nes 20A (shown in Figure 1). First
encode enabl e pamipeler pfgeri s coupl ed to second encode enable |ine 25 20C

(shown [ n 5 gure LhsiSaentRRCARRIARADIE ohBitlodtdhy ubRuRIS G0 111t

encode enable |ine shown 1n Figure 1). Qutput 404 I's coupled to output
| i ne 20D ( showseditn sifeglatagsalfield Aty includds tpuettesOBNAS(1¢o np assigned)-t he drai n of
transi stor,:408. Fipst. € - - t i Sn GO : gate of
transi stor15408. Thggns%ng‘ﬁhggggpgltg %glr)llg}ng{&g% fgsga%’éss% g gg%%%éﬁc?gg%ﬁéﬁ ?‘le gate of
transi st or 42Z2usitielbitd 4 ehpadsent @fraridommaimbérahat diiguel ¥ idendfidsen odkjétr ansi st or 416
is coupled to second eagﬁgsv enabl e i nput 414. The drain of transistor 416

i s coupl ed toCHH¥EEH sppgisrfrgiler 36 & detmingavhendeyinkictansi st or 422.

The source of cfidkaips had vekn thilés coupled to ground 418. Switch 9 31
January 2005 420 is positioned hetween out put 404 and the. drain of

transi stor 422. ThEeWoPEdncdydes fusihls it b In ppoembodimensy fugibe bitd 13 tdd 418. A

masked bi oi N oAb #6A dafll§icdd 3 10TRInBlubestRNERSFEMN LU (i RY, n6i 4s6ibhdd).400B, is read
by setting first encode enabl e input 402 hi setting address input 406 5

. . put h,
hi gh, and sensi ng sl dPHnrgludgs maskep its %@-%Fiofl"s?m@?%ﬁé' rasskes Rt nput 402
i's set high byggents Rt L&k S &l : teel hote 20C hi gh.
Addr ess | mput 1908 e e e e DR TR AR PR e il eas 11 he
20A coupl ed t essttddless i nput 406 hi gh. The output voltage at output 404 is

sensed by control | g3 0P R HARed B, 1R bhEG oA iRitked Bif $is 20D

25  parity bit used in association with the bits corresponding to pen type field 310J.
In an alternative embodiment, masked bit 9 is a parity bit used in association
with multiple ones of the fields 310. Masked bit 9 may also be used in
association with memory bits associated with another printer component, such as
ink supply 26.

30 Pen type field 310J includes masked bits 5-8. In one embodiment,
masked bits 5-8 provide an identification of the type of inkjet cartridge that is
associated with the memory.

Pen uniqueness field 310K includes masked bits 1-4. In one

embodiment, masked bits 1-4 represent a random number that uniquely identifies

7



10 Transistor 408 acts as an AND gate, with inputs 402 and 406. If inputs
402 and 406 are both high, a current flows through transistor 408, turning
on transistor 422. Transistor 422 acts as a drive transistor, driving

out put 404. If switch 420 is open (i.e., resistor present), t vol t age at
output 404 will be high, indicating a logical 1. If swi%lc')ﬁn“&?g%?% cl osed

(i.e., resistor not present), the 15 voIt_a%g at qgutput 404 will be |ow,
i ndi cating a hpytiewdr inkjetTerfdgesvhieh alioysipsinfes gentiollerig W OFPRING | | down to

prevent | eakage, curtlent:f Lomitd BRIt R%a1@8 from turning on transistor 422
when transi storc4§'i sﬁojtﬂd begoff. Transi stor 416 is turned on by setting

second encode enabfigure Apus a schamhtiqdiagryn eha eigquiider definingthesiate ol 416 di verts
current from transi.st t o, qr. g : ; resent
i nvention, fugﬁsﬁ’ﬁ]&e "alHS{Q‘Péggéd%ﬁ'g?lg%mglgd%sﬁlrr herojdgi%%%iﬁ I%F\'géﬁé@%i t her

functio galbs or ﬁd)zat)@rpmqtd_e?tahm, bddress iigpned06iransfstal408, renisic:)r4riﬁ;]£ ch ¥al ues |
expected by the printer for praqper_ operatio exa of .a functiona
bit field is pawstygeereorde 69?“3%’1% IP%E%;0?Q4?Q,I%S§ n4§|6haéldto pen type
field 310J indicgad @ gnd)¥pe Aldréstkipait 406k toupltgao bikasf addressdinec20¥pat i bl e wi th
the 25 printer, the printer may disable; thzg()l.nk¢Jr{e59 ca }Slil dsg Thus, an
error in pen fhpwnmidgye D grstEnsrde @able dnnuhE0%s Forplsd 1 Gt fsPSher 1y di sabl e

an inkj et car tgdoiame 20Bf(HoWB ki Pigate 15i Sechh@bmtsdaenableaiput €14 it tagledt 0 proper
operation and nmay be ignored, or_action may be taken g(}as,ed on .incorrect

i nformati of i i Erendenendssrabdmiine 29C (kv ig Figutenu OuERb g C¥PLhddpage i n
operation. EX i iREi.0RaN bit 30 fields include pen uniqueness
fields 310F aggplﬁ%l%%%ﬁ%rot cl rgui tg caused by stray ink ("ink shorts") in
an inkjet cartri dge cROMibGImERtptack bf yansisorsr408otia and diiisptield efSflar d t he
edges of the ' t oy qfl.E: - " hOULE Fhrand@6l082 that are
posi tioned neggﬁgésﬁog ed ég\do Sggﬁ'}qc‘%)ﬁlu%%%@hd:ite 60 t_enrgntlo suffer from
corrosi on, poFesitchelde gnabligputg02 G couldd Pdhagataof2osster ¥8t dheal failures. In
one enbodi oen upct i I bIPRALL @1 Pinkithe AMGREAS parity
bits, arelggs%?qr%ndgg‘gtlsgg\?\gjrd'ggtl{%u@gg%Ogt?lpg%tegem (E:%l?l’guct cr)lr dei e 60 to reduce
the |i kel i hoodamsistarai6.sHior gage afittahsistesfiéds cauplet kreseorl ensqdegnable her eby

id 16A. | .enbodi t ting bj 3100,
I e e .

subst anti al | y anede ghlbef €aeikser 408, BrIbeeneiitihsistotd & i6Coupled top@uadrbodi nent ,
to further inprove the robustness of an inkj ROM 16A accordi ng

t | ) i cartridg
to the present!§ mResistordHo 18;?8?‘?‘?‘§?d@Fﬁw§e%?‘ép‘ﬁ§§i£ @‘?‘ijgtheflr&"\ BPYEt bit fields,
7 bt s e . 815 014
is assigned to marketing bit _fie , _and a pari it is assigne
to pen type bit fiélfﬂ“@ﬁb‘ﬂ“ ROM 19 sicn a H}cibf‘)feﬂfg*gﬁeééﬂ&’ﬁuéfé.%gé’rllsty bi ts
310C and 310l reaﬁgﬁkémﬁaé)ﬂx‘é‘t_ énl?@dere‘ﬂfilﬂ§fn?ﬁt&ﬁ)ZNgh@&ttir{giﬁldﬁﬁe_ssqaﬁdtﬁOS‘ge ROM is
di scussed in further detail belowwth reference to figures 5A and 5B.

Fi gure 5A is highaivdeensinguke signal atgputpibddx &irpl cagodsfenghle inguli0gmsht s in an 15
inkjet cartri I . j [ an. ; | e i ncl udes
| i nes 502 andg%ﬁkwﬁ%%gﬁ@%u@gg}%%ap%g‘géﬁﬁ %.lfn%%m@BégI{éﬁsclf]ﬂges t he

val ue of 35par9q iy sgihighftyrcopiaeller 8% Anpsitiéng thegddreaslipraddst gpupled t310C or 3101 .

Col ums 508A- Dy Y ' | Qitedivebst-dief each
exanpl e, suchg)%dsr&%%{l}l)gg%%nmggl% ?ltah:ég’u%tllto‘tgl%% %23@5@3@% eleél1 Hglo\].r In Exanple 1,

shown on | i ne3%bpsensiog thseoliegeionpuipiitlifeX0Bet to 0, bit 1 is. set to O, bit 2
on Tine 504, the parfegTrirh drgos BYANB eyl b bfate ssIEHAD! 2 B0 Sor o
0, bit 3 is sdé02 and 400 amridthdiigh, 4 cugers iows thr@ugh transistor 408, turning on
30  transistor 412. Transistor 412 acts as a drive transistor, driving output 404. If
resistor 410 is blown, the voltage at output 404 will be high, indicating a logical
L. If resistor 410 is not blown, the voltage at output 404 will be low, indicating a

logical 0. Transistor 416 is used as an active pull down to prevent leakage

current from transistor 408 from turning on transistor 412 when transistor 412

8



I n one enbodi ment, even parity is used in determ ning what value to assign
to the parity bits. Since bits 1-4 in Exanple 1 add up to an even nunber,
25 the parity bit for Exanple 1 is set to O to maintain an even nunber for
the sumof bits 1-4 and the parity bit. Since bits 1-4 Ln Exa b 2 add up
to an odd nunber, the parity bit for Exanple 2 is set t%)1 imiaﬁ’ duce an
even nunber for the sumof bits 1-4 and the parity bit n alternative

enbodi ment, oshpulskei aff, Transipses#16 sty@ed ?‘h%)hseé‘%}‘éﬁe‘i?&ii@f%?de%‘l? i'BRi¥fe 5B is a
table illustr ht inedhl GERRE 51 PdivdisQutént PmAtdnGikioPA0ABT OF i n the
data bit fiel guﬂgs {c}@l(e:ﬂure L%hl S assurlrve sl n Figure 5B that an ink short
has occurred gmubhe address I|ne 20A corresponding to data bit 3.

Control |l er 34 deteym nes e o) %% short
circuit or open ci CUF FmBg\é} Q{r%n%@g {/Oﬁggftfﬁfléacéggﬁsdo] d@aa%ss i nes 20A.
In one 11 5 33 mlarlamafeys a&ﬁ@&lethb@dbdmetﬂsnﬁdmnethm,wndltnaadlstmreﬁﬂ haswe| udes a
check for continuity i

chni ques f t ctrlcall conductive i nes
and el ectric &MERHE Pléouégém‘krﬂ 1539 lal‘f’d‘gtg 1[’1’%8?@% TRt he art.

After electriembbdimb@Sickiber @m{aﬁﬁ&slstaﬂ&ﬁofm& abﬁlﬁll’lK)O((Dblhrﬁslr wBe‘h wlever nmi nes t hat
the address |ine 20A correspondi n bit 3 h 5 When an ink

short occurs PR affsigapgeed gndergpout %Om‘ﬂlﬁ’ “Pg}iawﬁy "caélﬂ‘t“%fq er 34 will be a
1, regardl esspRfyiN@LiReF 4 10NEthéN theth@E nﬁyiaengdd% cilefte ki Bpdniresib@r t . Thus, bit
3is al for both anple 1 and Exanple 2 in Figure 5B, even though blt 3
in Exanpl 402 dpfouitee wee af obiain ROMvkeA, mckndigg mechanica) FHltEn AT EUtINg.c ont r ol | er
34 exam nes tQ@wplﬁEg&tMer%e?hohg determne if the 10 data bit field contains
an error. Since the sumof bits 1-4 and the parity bit is an even nunber,
control | er 34 det eFigimed® is hathemagce diagraml@f@mfmuetlfdr@(ﬁ'@mgrﬁhﬁts‘%@ﬁﬁ%l n an error.
In Example 2, A% SXRBMLA0 ENGPARGYsBldnly IRIGRIMGrt sble_data it
field contains an error, controller de ermn at an error occurred,
since the 15 shawmh HiguretA.- wtlamdcxchetl@amatlyﬂbtpﬂioss teplageitbymwitskr , and even
parity is  bei S he - a ss line

corr espon ?ngg?% raréﬁlsﬁ) %92 %@}uﬁc dlﬁ%rglﬁtp;dr?%ﬁie hgﬁ%r?rﬁ;st%rg Z.t ﬁlg(fn st ermination
fromthe pari 'Elylbbdiﬁ)bntt stvatchafzo &rmootn mmhphysxdal seviolh,rbot tepreseduk estberer m nes t hat

bit 3 should he a O, corrects.the bit .accordingly. Thus,. the error does
not sause. an PGPS SIS I RGBT U B S0° BEBFIHS? S5k ¢ hough

speci fi c enbodpoem gsiftaMes BEreBicht rbsistdncatoadt aned ogasafdube&wlaar itputf or

pur poses of descr | tion of the preferred enbodl be appreciated

by those of off8f RdraaRistor 432, 1t piesigiop sppbRresgnip guc ﬁfrsiwlétlcglm%(# ther i8r nat e

and/ or equbvahenddiliéhal RERLRbeARSN Bﬁtﬁuth@4§ﬁcbt$£dsf(st&@@flﬁlbné he specific 25
enbodi nents shown _and descri bed wi thout departi F% fraomthe sctgpe of the

present i nven€MBpdimepiodansigior A2%igiafield ebteptipangiparstED), Withadmngth

el ect rOWEChan'aS&Ht4n§éx%ﬁlte{efsca%ha“€&9 oF&HI)HUi(@rrm@fohﬁteW Il readily appreciate
that the present invention ma i nplemented in a very wide variety of

enmbodi ments. This ééq!rﬁssomuté IS§1)¢théﬁ@e@0ftadd@WEles Z%Qha‘dam ations or
vari ati ons of I t refore,
is mani festly |gr§(feﬁ cfgt h %e%ﬂ?"%mﬁ ven %%u%%éﬁ%%éo %E{LBIJREG cl ai m;
and t he eg@i vapeshewnireFigaf.1). 1@660nd/w-\¢delcSal@tmleED4|1830usltd3taﬁll§hry 2005 A
met hod of det gglNgh Bl 1k 208 (éhlaw?l%ﬁ ﬁr’é%' M&? {4098 SupRdW Rk 2
repl aceabl e printer conponent |n er %e menory 1 ncluding a
plurality of bn¢20D tshewpin Figue 1} ncI udl ng a plurality of electrically
conductive lines comdusti M8odd nes
associated with eacﬂdrh qﬁ;ut ﬁ%@I%%W%ﬁcglﬁp%?%QPg@ngl%tpoﬁl ng a ?(Ii rst parity
bit associ at ednahietlhpta402 rss‘ouzdedlathetmofmesmorr@s dhe¢ sourceefiramsgbtarhe fir st
parity bi dlnt menpr t f.irst. dat. nd the first
parity bi PO géwzﬁe‘tsﬁguljr!r% i gn%eér%ftra?sﬁ%%r ‘ﬁgﬁmp%% AT A AAngIEg ‘[‘E mrg? | east one
of the electr gmabf tyansmtmdum1s‘¢axﬁ1adrtes¢coand1cndheemhblfeynpmgman Taedoin in the first
data item base trans1s or glg is %gépleodatg It&e%o@rlcéo t?a%(sjlstt){ 8 atng?heng%[g) oty and the
electrical tes

tran31stor 422. The source of transistor 416 is coupled to ground 418. Switch



2. The nethod of claim1, and further conprising: identifying an electrical
short circuit in at |east one of the electrically conductive |ines based on
ftge el fectgll cal test, and wherein the error in the first data itemis
identified based on the first parity bit read fromthe r t he
identified electrical short circuit. 3. The method of C%Tlgllrma%/?',zeag‘ﬂd further
conprising: identifying an open circuit in at |east o of. the electricall
conducti ve | i #2fsis possiéaned hetwhen @it #04 andithg @é‘ﬂ‘,(’fgﬁ‘ﬂ“%g%i Irqh? K& %rror in thg

first data itemis. | 1] Sdnpmghe first parity bit read fromthe
nmenory and t he" é’ﬁ&#%ﬁ%@%ﬁqggrgﬁ?t. 4. The method of claimi1, wherein
the el ec]t Ir| cal |y cAmthskddibiten RIOM 46 Arsechaasdhekisreptesgnieddygiicdiht00Bhe nenory to
a controller of the printer. 5. The n ' iog t he menor
is a ROM 6. fFig tsﬁt(%gg‘f“ Sl?cé)flerr?rf,gleg}?%‘p%%r@%hég&%%dgdfeé% ?ﬂc(ijgt erm ni ng Y
whet her the rpighameaélsmgphd sigral ateoppodten Firstenegisreoghlé mpet 403rs ¥6e in t he

printer based on the first data item 13 31 nu 0 The net hod of
claim1, and P@PPM&?H@JE#%@H?&%&%PE‘? ?ﬂcﬂfl%egnagrg?i W’Jgéé(l)P %?hg‘d;rgf)ﬁ aceabl e
printer COWPO%HMO&]%&:@Hgﬁ@?icﬁhtio'ller Whyneeing dewddreorlineR0Afcouged dat a i tem 8.
The nethod of claim7, and further cor%risi ng: ﬂﬁt_erm' i,n Ly.pe of
cartridge ins.fi%f?sééﬁﬁuhﬂ%ghpr%ﬁtoéwub‘é% %F?Sﬁ“‘gH'e i ?Psegﬁygoﬁ%%\ 9. The
met hod of cl abinyy sen@g teWolth@lonGRMRI il 208, provi ding a second parity bit
associ at ed with a second data ite t he second d h i :il.d t he second
parity bitl0stored Trnsiser 408mels §s arr obHi 53 Wﬁ}él@%g ga‘ﬂg&? i F‘élﬂlfténd t he
second par| ty4ﬁ2 Ind 408 Tt Beh ABITRYiirerd B0k mr&igrf]\graM%J’ws, @bhiGf 07 | S

contained in the second data item based on the second pari toy btj read from
the menory. 10ansise 432t Bodsigpr C2Artg2 diedraapisior dEViRg 48Pyt 4% tint egr at ed

Pt egrat od wi (R B RE (P rEe NTR W DRPR 4015 RN | oner i n
the menory i sindigeoy atogdali. tIswirchidaR isalqspd Gi.e., 1Bistos npr presenthghs y st em
CopriSIngs @, Blg2 bl kBT w5k iHkatind SR8 D drahlftorH RIS A PTI Nt
as an active pull down to prevent leakage current from transistor 408 from
turning on transistor 422 when transistor 422 should be off. Transistor 416 is
turned on by setting second encode enable input 414 high. When turned on,
transistor 416 diverts current from transistor 408 to ground.
20 In ROM 16A of the present invention, fusible and masked bits may be
further classified as either functional or informational. Functional bit fields must
match values expected by the printer for proper operation. An example of a
functional bit field is pen type field 310J. If the bits corresponding to pen type
field 3107 indicate a type of inkjet cartridge that is not compatible with the
25  printer, the printer may disable the inkjet cartridge. Thus, an error in pen type
field 3107 could cause the printer to improperly disable an inkjet cartridge.
Informational bit fields are not critical to proper operation and may be ignored,
or action may be taken based on incorrect information in an informational bit
field without causing a stoppage in operation. Examples of informational bit
30 fields include pen uniqueness fields 310F and 310K.
Short circuits caused by stray ink (“ink shorts”) in an inkjet cartridge
ROM 16A typically occur more frequently toward the edges of the
semiconductor die 60 (shown in Figure 2). Pads 62 that are positioned near the

edges of semiconductor die 60 tend to suffer from corrosion, potentially causing
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an ink supply for storing ink to be provided to the printhead; a nenory
device for storing a first parity bit and a first data item the first
parity bit associated with the first data item and a processor coupled to
the nenory device by a plurality of electrically conduc |ve | i t he
processor responsive to output of the menory devi ce, 6?8@6@@
configured to read the first parity bit, the roces&lé confl ured to

perform an el elegtri¢a Filuress in ore eabogiansat funaionak bifsad @ E‘E‘iﬂoﬁ?ﬂ PY¥S:conduct i ve

| ines, the pr i xt@{bfgérhg[’)d@t}bﬁébltést data item
based on the %ﬁé?s%na{ﬂg{?{?h%ﬁ{ogg%ﬁ tﬂgﬁ ?g('?tnl’l cal tesrt1 ’ f4 31 January 2005
14. The print 'reldgcestystihaiihodd ofligk shoﬂt3w1thkmp®tt®th¢$ebm,@méélsmby prvigenfi gured to

identify an el ectr circuit n t ectrically
conductive |i A8¥r ebr8§ RS)E\?E%@. hﬂoélgteﬂbgﬁfne?t e‘"‘#@’ @h?’g{)%igr%gttﬁe processor is
confi gur edst obitgE00,i ahyl phrit@ bizs 3 1OC dnd 31 bleard pcrsﬁionetasmstamtmﬁybmelmb on the first
parity bit and the_identified ejs ctrical short circuit. 15. The printing
system of cl aPrer 8F seppieandpeion dig (grocessor is configured to identify an open
circuit in at |eask caBembddibe, @lfeitier im@bVethe mibdsiadss vfanl inkjes based on the
electrical test, and wherein the processor. is COﬂfltgkl)l’ed to.i d@ntify t he

error in the F?‘T"@ﬁe BOM, 164 asroplingg theyprespet ipyention, pagity bs gre assigad) ¢ e

i dentified Opgfpbiisitiblt ﬁeﬂd@ 1n<§[ﬁtﬁn§)fuhmdn5'lg)1tsﬁ/e$dse'Ns%fxo»@ﬂ A mpdkd3, avherein the
electrically conductive lines are address |lines. 17. The printing system of

cl ai m 13, Ihepaitnbit AEOGrismpyigne so ’élaIRE}Mg bitfieldr oDy ppcha pasty B 3@ of claim 17,
wherein the R&!Mghéwotb@ﬁ%yp@bﬁemdcﬁ@ﬂ%e%eQfﬁnwtsasuehwdnwwsof circuits
fornmed. on the sem conductor die, each circuit associated with and

i ndi cating t hal0§ ande 16F, toimpreveithe rohestrrenel an gnkjef isertrisier ROMGS syst em of cl ai m
18, wherein { BeofldidH hitheARRAMNPHinktdibloddd®: fildrls Alflafsp. f em are posi Li oned
substantially near a center e sem conductor die . The printing
system of claim 18E1gMéAss mtabhellmmam twozs sropleaefddt apgdighmentsanfir st parity
bit is positig St I ter uctor die. 21.
The print ?%g lsn;l/( rﬁ% £° gp accfﬂ%@ g\/\/ﬁghe?resgfq ll?vem?on ihgézib?ﬁné&gge%fl gured to

det er m ne whetilers02 ajd 504t &d LR 366 ind SDSAHDerlumtS%ﬁrmtudasﬁel n the

Claim 19, "vhet BHTETBrCaceh P ni et B6 2000 B RidhebaliyRY o

printer corrpomn-Diimﬁc&Jtheedalwatbhteiwdamum@el@ﬂﬁbﬁfhﬂehaﬁplé, sath #she first data
item 15

marketing field 310D or pen type field 310J. In Example 1, shown on line 502,
20  the parity bit is set to O, bit 1 is set to 0, bit 2 is set to 0, bit 3 is set to 1, and bit 4
is set to 1. In Example 2, shown on line 504, the parity bit is set to 1, bit 1 is set
to 1, bit 2 is set to 0, bit 3 is set to 0, and bit 4 is set to 0.
In one embodiment, even parity is used in determining what value to
assign to the parity bits. Since bits 1-4 in Example 1 add up to an even number,
25  the parity bit for Example 1 is set to O to maintain an even number for the sum of
bits 1-4 and the parity bit. Since bits 1-4 in Example 2 add up to an odd number,
the parity bit for Example 2 is set to 1 to produce an even number for the sum of
bits 1-4 and the parity bit. In an alternative embodiment, odd parity is used
rather than even parity.
30 Figure 5B is a table illustrating the bit assignments of Figure 5A after an
error in the data bit fields has occurred. It is assumed in Figure 5B that an ink
short has occurred in the address line 20A corresponding to data bit 3.
Controller 34 determines whether any of address lines 20A has a short circuit or

open circuit by electrically testing each of address lines 20A. In one

11



31 January 2005 23. The printing systemof claim 22, wherein the processor
is configured to determine a type of cartridge installed in the printing
system based on the first data item 24. The printing systemof claim 13,
wherein the nmenory stores a second parity bit and a second dat g’tem t he
second parity bit associated with the second data item3121l aW%ﬁ?ei n the
processor is configured to determ ne whether an error | s cont{ai ned in the

second data i tebedvaesdhorleetiieal ssiaeladgsarcheck fey qontinuty. :Fﬁ‘_éhnﬂﬂ“ie% % ng system of
claim13, Whe{egﬁ@eﬁ%&éc?ﬁnﬂéﬁumg'liﬂ&s%ﬁ%fe@@ic‘é‘lr&ﬁ?ts_%r%&vh'téiﬂh@se ot6. The

printing system rein the nenory is integrated with a
print head assentiayy, sk8Vin the arar Aftérdlpetricaty testivgiaddressdines 2te semedliehg a

controller, c?m%!as}iﬁ%gﬁaﬁgg{ah%ggﬁﬁgSﬁéﬁ&g&%@;@\éﬁrgg3e}ltasL one printhead

for selectively ila;” an ink supply for
storing ink twHae aPiR\sh6k€Becuf ih Bk adilrdsalihe dd; ougndread by ednroltet 3dowillst or age

device storing a_ firs ar.i bif and a first data it the fi.rst parity
bit associ at eg"' Q\Iil'trﬁgat"ii}?gf’lf P"’i‘%‘h'ﬁfe{é‘%blf ‘f"%srﬁIPIﬁ‘gt?ﬂ?é‘ﬁ(sﬁlgﬁﬁgusmg’ttgf%r use by
the control | eg |ifé vt Ethld pﬁhd\/}iﬂaﬁp&m ia/Fagicd 5B, abert BSUghtdit Rinectrical |y

conductive lines coupled to the information storage device to identify an
error in the Exsmple dshould e assownHeFigwe 84 dge of claim 27, wherein the

el ectrically condugtp gl iNgshudlié AEAHSs ik Pasty bE % deldiinaf thei dge of claim
27, wherein the |nforrraP| on storage device is a ROM 30. The cartridge of

cl ai m 29, 10hedsi hit fibld cRaming prcértrte Singe e s o Bitct-6 andithe Pty bR igA™ural ity of

circuits for ' fne S th @R biEH LS Hbds nBPsREiRLEd W th and
i ndi cating tg%gﬁg?ggg?&ﬂ@%&%ﬁeemt 16 lSi January 2005 31. The

cartridge of efreti m 30, wherein the circuits associated with the first data

itemare position gl NEAhPhafifiEh dkrmhilSirsfiaeonduct or die.
32. The cartri dgee%fé(g&glfe%?%%%ev%g?@?ﬁ etaqleag%lrcui t assbci at.aed with the
first parity Beltlcosaiposi ¢riapnedtrglid 34 deteindhdsyhat emerrer ogeustedy singe thehe

sem conductor die...33., The cartridge of..claim27 wher.ej.n,f. first data

i tem i ndi ggt &' 8%'%3'%%‘]’5@1%?@ i’\?\ﬁ@?ﬁg‘?nﬁﬁﬁeﬁ A& %“n@&%‘ééﬁpgi s appropriate
for use in thesegr Baedng tiryddcaital 3¢ .of theaddragstline dgreespdndirigatd bit37, wherein the
first data itemjndjcates. e qf a printer conmgonent installed in the
printing syst@fmCLyélcaWémé‘g?%‘%gt@ t}lffde%"ﬁi"ﬁﬁ‘%“ztf?o A ‘?%ﬂ‘a??"r st data item
i ndi cates a typ& doturfedl dontr8e 34 Aste@ih@dhdt BitBRBowd bdrd 0@d Syrsdctithe 36. The
cartridge of claim27, wherein the information storage device stores a
second pari tyb‘BF“%C"%ﬁ‘ftghé s dhgieTEridges nobfAuse HEMEEEBHRE P HIEPHaBR  associ at ed

Wi th the sgcopffdairaoi tem the second parity bit for use by the controller

to determ ne whet her . _ _
Although specific embodiments have been illustrated and described

herein for purposes of description of the preferred embodiment, it will be
appreciated by those of ordinary skill in the art that a wide variety of alternate
and/or equivalent implementations may be substituted for the specific

25  embodiments shown and described without departing from the scope of the
present invention. Those with skill in the chemical, mechanical, electro-
mechanical, electrical, and computer arts will readily appreciate that the present
invention may be implemented in a very wide variety of embodiments. This
application is intended to cover any adaptations or variations of the preferred

30 embodiments discussed herein. Therefore, it is manifestly intended that this

invention be limited only by the claims and the equivalents thereof.
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an error is contained in the second data item 37. The cartridge of claim
27, wherein the information storage device is integrated with the printhead
assenbly. 38. A replaceable printer conponent having an integral nmenory for
use in a printing system the conponent conprising: a sefyigRAusoor die;
and a pIuraIibﬁ{R& §kﬁ%¥ﬁ&$Dﬁ§r”Ed on the sem conductor die, €ach circuit
associ ated wt anc} indicating the state of a bit in the nenory; the nenory
storing a plurality of functional bits that nmust natch val ues expected by
the printing system for proper operation of the printin stem the nenory
storing & pl uAanethgd ef dgtegtiBgRaErORE ‘g%fif%elf’ﬁgifro’élraemﬁ@f’r}g?iis%/i cal to proper

operation of the intin .a |ar ; higui ts
associ at B PRRF iR HEy hrien, B e R AR I EE ARl o REE 2% et er
of 17 &t plaritancludf®b pliislits @fficleomidulty conddétive lared, avesedne o thar ge
percentage of the circuits associated with the inf o({]mati onal bits are

posi t i onel§cEianbt eandpetive/lings essogiatedvifheach Sy e rpthed oI nduct or di e.
39. The repla : ' ‘gjg{gg | i3l i gt asubskantial ly
all of the ci ?@S’?At@g gg%%%%gt e WQ%&E&%%%BP%#%?%%%?{%}S% ts are positioned
subst ant ad thy fosttpatitebioftoteden denhenoyf t he sem conductor die. 40. The

repl aceabl e pri lurality of

Functi onal by Tedingant B At dorerdoCht o G TyaEnfy

_ i one _ ! _ _ Yem t hat provi des
| dentifying i pé&m&ﬁg M eleEGRE bR S hiBast 6R¢ GCBARleBuRANPEGdueHVPRRSNT , the
bits representing the first data item useable by the printing systemto
det er m nendvhet her the repl aceable printer conponent is appropriate for use

in the printing system the cirgcuj associ ate i.th the bits.representing
the 1ot dat AEPEEREOLT TN ORGiF Sauitaiin Bire) b Tt ebRb i FfB

sem condyGtREmétvend e cldfificdieRt.aceabl e printer conponent of claim 38,
wherein the replaceabl e printer conponent is a cartridge. 42. The

repl aceabl e printer conponent of claim 38, wherein the replaceable printer
conponent, is rint head, asse ! .1 epl aceabl e printer conponent of
clain138?'mheiggﬁmﬂﬁgcgggwgcég%#én%¥|%?%@%%ﬂ' onent is an ink supply. 44. A

met hod of st ofden@fylinyd &1 eIBétHOA] shért irfiePinat &abl el it déctdaiyonent havi ng an
integral nenory, the replaceable printer conponent faor use in a printing
system cordugivhideesdesgsransiha glecical et #yl whaenithoerrdn die Wskddp t h a
pluralit f. e rcHI 'q#bth i £, 461 it

associ at %a/tg% W fdﬁhgﬁ%& ?aﬁg?ég?%nfgr@tté]agﬁ}ét&g?g él(ao aﬁ%?{lelﬂér)ﬁt g%ﬁ%ﬁ@lg 31
January 2ReEbichldotticirguing functional bit fields related to the replaceabl e
printer conponent that nmust match val ues expected by the printing system
for proper operation of the printing system identifying informational bit

fields ralategpl ohiliRl SrRBEACCARE Burfblet Brfiprising:

identifying an open circuit in at least one of the electrically conductive lines

based on the electrical test, and wherein the error in the first data item is identified

based on the first parity bit read from the memory and the identified open circuit.

4. The method of claim 1, wherein the electrically conductive lines are address

lines coupling the memory to a controller of the printer.

5. The method of claim 1, wherein the memory is a ROM.

6. The method of claim 1, and further comprising:
determining whether the replaceable printer component is appropriate for use
in the printer based on the first data item.

13



conmponent that are not critical to the proper operation of the printing
system storing a |large percentage of the functional bit fields in the
sem conductor die using circuits that are positioned substantially near a
center of the sem conductor die; and storing a |arge perpggpagecos the

i nf or mat i, onal +-pi i al Nt ¢ die using circuits that are
posi ti onjé'd suggé}élﬁ{}ﬁoglogglagﬁtlél eﬁgﬁkf e ce% er of the sem conductor die.
45. The met hodetafnigingiatydelof thaeeplacettiie pristenpornsinegt instabed mghe phisteant i al |y
all of the functional bjt fields in the sem conductor die using circuits
that ar eb3sedph thsfagt Gd¥eMnt i al |y near a center of the semiconductor die.
46. The nethod of claim 44, and further conprising: storing substantially
all of the informational bit fields in the sem conductor die using circuits

t hat ar egposi Themethod wislaant7i ad furthet @ngwisafg: t he center of the
sem conductor die. 47. The pethaod of claim44, wherein the_plyrality of
functional bi (&eTHBINGASYRS ?fggaaf@ﬂg%g’éﬁﬁﬁ%l © PRpLY g?)sgfizgnit{‘]eeﬂgf ﬁ%f? provi des

identifyjgg information regarding the replaceable printer conponent, the
bits representing the first data item useable by the printing systemto
determ ne whether the replaceable printer conponent is appropriate for use
in the printi system. the .nethed. further.conprising: storing the bits
representing ?ﬂ%ml%ﬁ’rogt(’fﬁtﬁlg 1i’ FEmMY F%Cgom(ﬁnrs%:nﬁ'ts that are positioned

subst anti al | ypRgafingda §&0hEpardty tithSsceaitCRNE det@nddiag iteh thdsecepd aceabl e
inkjet printer conponent having an integral nmenory for use in a printing
system dite iteorapdriansecemhparity brgtored wehe B8AWIGt or die; and 19 31 January
2005 a plurality. of. circui f.or med ..on e ] r.die .each circuit
associ at ed w Y%X%&h%%etcg?#%? H&mtaﬁlg th Séafggndofa?{a@ gﬁﬁwﬁ{h@%&h@br y: the
menory st ori ngetarnithitgabiidiher ah efronitcontagled bh the seduaid dausitenrbisel onahales
expected by the printing systemfor proper operation of the printing
system sdsendrpary pitgest frog the PIemosY-ity of informational bits that are not
critical to proper operation of the printing system substantially all of
the circuits associated with the functional bits positioned substantially
near a cemt er Thé nicivdsdrlatanduttein the enendfy islinegraql wibalcheridgkj et printer
conponent of claim48, wherein substantially all of the circuits associ ated
with the informational bits are positioned substantially outside of the
center of,the ] di.8e, %%ﬁp (Tl g == gnter
corrponenIU'of gﬁgm%ﬁ%g,%lf\?\}]agr&éi’ kﬁfﬁgp%lleura ‘{r?;ﬁ/g‘g fu%]c{g?iitgnlggﬁhb}??g i ncl ude
bits repagsmbly.ng a first data itemthat provides identifying informtion
regardi ng the repl aceabl e inkjet printer conponent, the bits representing
the first data itemuseable by the printing systemto determ ne whether the
[ epl aceabh.e | it ferfial dFeRlim A0 WMERRNHhe o ORIl VAR all Sk dupplshe printi ng
system the circuits associated wth the bits representing the first data
item positioned substantially near a center of the sem conductor die. 20

| N/ NF4/ é}N INB./N IN/NA4/N./N /N/N/Ns/NI/NI /N/NI/NsYZ NI/NI
1Tor + J(ﬁ / &U.Arpnntmg system comprising:

y: =V} xsni d_Zh ealgale ol cakomlnpdqaliak 63 aapeal pakandaal cal cal cal cal cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca calica. 7Y, t< T

#v${ $$) xsni d_7p k] wapbdpeapeng wite by eegvideidaheapringhead) ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]c ] ! - *l e 00112 233*5r
556[ 666- 7} xs n?}}f%(’%g}dgﬂﬁgﬁ%gﬁ%@%@%@%@gﬁé %:%]dé:tg]lgea ’E[:ha fézlg ca] ca] ca] ca]
ca] ca] capaitly bif] sssdciadtalth aljcclscddte agrapdmeia! - 7x77777. 8588=9996: : 1 ::;;;
<><<<$=y===! >?27???@@ xsni d 7] ca] ca] ca] ca],ca] ca] ca] cal.cal.ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] c APESFEST E%i]pé%}f @éi!%%@&}b&%]v ‘%tbya% P,Jﬁl}ai’éf} Bg‘ltl CUCz CCDEESFFFG
H>HHH( 1 | x Q%Elgg\%g} f%is%' ca] ca] ca] ca] ca
] ca] ca] cgi cal %ﬁ?ﬁ%@%?a ca cgﬁ%@g ca]tgg}@gl} gg%gg%%grgg%gg%’gg% NOPPQQ
RTRRRL SSHOSSS MMM th \r&id the first parity bit, the processor configured to perform

an electrical test of at least one of the electrically conductive lines, the processor

configured to identify an error in the first data item based on the first parity bit and the

electrical test.
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AN N Y txsnid_Z]ca] ca] ca] ca] calca]ca]cal ca] ca] ca] cal ca] ca] ca] ca] ca] cal ca]
ca] ca] ca] ca] ca] cal ca]ca]ca] ca]ca]ca] ca]ca! [ Saaa*bybcdhddd@ef f"h(h8hqqg/ q
2qqOrrrsssst “u}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] calca]ca]ca]c
aj {ca] c?] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! " uuu<vvVWQMMMKXE08KX 7Y =y oYYy
zz{P{Z
| L]} }xs ni dT%] }():m]ltm% S(?Iat] fCI m ]]3 ] 8%?“}:%’6850"5350&5 %°§]ﬁ§gﬁe§§] ca] ca] ca] ca]ca
] ca] ca] chlkstfyca]ctatie] sla]rt:a]wa]ma] keas]t«naé eﬁth&«elezn&aﬂy pdndeiive Khesa] ca] cal cal c
g} gg} gg} gﬂg]ﬁéglggi?el gs:]tr(ig l(t:cas Ca w erceff1 %]p%g €ess Jon?']g e]d(%O cfen 1fyatlnca] ca] ca cajc

A~} xsnid ca]ca]ca]ca]c
NESSTeRT: gg]ag 1%9]1299] g%cf:cgi @g]fgg;% g@&g@r salwalealined aalwadical ca] ca] cal
}xsnid Z]hbaﬂam]ma] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca]ca]ca] ca]ca]ca]calrz2C, +>r0O
} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] 03-15:3-1 C@ilé: fcsg b sl bl kihetcin k@Yoot Is configured to
109%<& () - 10%<& %<& ()-10%& () -
S10%<&' ( Menuﬁy;a]nwep ETOvKiR a(tﬁeaﬁtl oneCEhq §lectrigallyompdngtive lipes haseger the) -
3F10%<&
10%<& ()él%ﬁflﬁﬁéi%vféﬂ yersin fRcRpRassqr.is pomiguyashie AdentY the e e sty gogesr () - L
*109%& ( hat&ﬂeﬂ@asé@&@h@)frrst?@ﬁml( and the fdehfified open circuit.

10<9810%& () -9l 7109& () 10%&' ()-S'n y:zX9b@
109%& () -! sY310%r& () -! ( YMLOYXX& ()- F#YMLOY&' () -! 1FZ10% " & () -s3S109& () -

0 s Iﬁ%%@% 5L S e AR R O Fa100&

F&3: 100/&ac(d)res§'lm25§ 9~ =1 1109%& ()- " 9s109%& ()-3 109& ()-!13 10%& ()-13
109& ()-!=3
109& ()-<}~?~_ =!I LO10Y%& ()-sL- 109& () - F940%& ()-llF%iO%&' ()-3! 109%& ()-!D3! 10

Y& () - TdYNC! . %Qntﬂ%ls stem of claim 13, wherein the memory is a R
S109%&' ()- 7109 ()-&9 & ()-s410%& ()-FL3 10%& 2,) YdEYNCI y10% & () -
10U & () ) SL0% & () 310U & ()= L1054 & () 10U &) LgLONE ()
! X6 YNES 6394 D0R U SEBSORUTR - Dol S 1p5iees  tomildrdict
f é?"/‘(l gc( ( Ehe aﬁé%%ﬁf% dekirt S&LOHE dn tHE LR RARGiRIE; cabibtiPhRsdciated S10%& () -
s10% & (W{thhﬁdﬁl%ﬁ&tl(ngﬂyd 83900%b{ten (he-ROM. q' ' P((6) "<~ _=!6!, F10%& ()-! ( FLO%&
()- 10%& ()-fF109%& ()-310%& ()-!8910%& () -
19. The printing system of claim 18, wherein the circuits associated with the first

data item are positioned substantially near a center of the semiconductor die.

20.  The printing system of claim 18, wherein the circuit associated with the first

parity bit is positioned substantially near a center of the semiconductor die.

21. The printing system of claim 13, wherein the processor is configured to
determine whether a printer component is appropriate for use in the printing system

based on the first data item.

22. The printing system of claim 13, wherein the processor is configured to
determine a type of a printer component installed in the printing system based on the

first data item.
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6))**+/,J, zX7~ = @. 10% & ()-f'!D3' 10%& ()-!D3' 10% ()-!D3 10%& ()-z! D3

109%&' () -2s! MLOY&' ()-J,, ------ drg\=! @S10% & ()- 10 10
10:t 10%&' ()-s7-109&' ()-! @. 10% & ()-f!D3. 109& ()-f.../// &} ?2g\ =!
@.0% & () LY10% & ()-L10% & ()-!y10% (& ()-z F10% & ()- 4 ,@4300&00112 23a

?g}y(_ I( & ( ?){g‘* @%g‘g{é‘%ﬁ Q‘é%%ﬁf(%&%mﬁ%&fb ‘{e%ﬁofr-“g%%é@ - +100/a{ & ()-

10% & () datehiifgh &ple)of[chbfd goiRFaTIatR: the AitinkO{ybteslRgEROK )helﬁlm%a&' ()-L6

L0% & () 410% & ()= &310% & ()-L1@LO% & ()-7777. 8SB8=9xY7/ 10183

10%<8&! ()effl10%<&' ()-s 3 10%& ()-sf 10%& ()- 10%& ()- S10%& ()-
10(=9996: :::dE7/ 10!83
Y10%<& () - 910%<& () - SY10%& () - FLO%& () - SF10%& () - S310%<& ()-y::;;;
<><<dE7/ 24.0! 8Bhe printing system of claim 13, wherein the memory stores a second parity
"109%<& ( F'109%<& () 09%& ( 09<& FY109%<& U5 <<$ ===I >dE
7/ 10! 83%1%@@@%9&*1%1 ﬁa@ﬂiemfi}&?&?e€9ndqaw%(21§aﬁwc@ g)&té}e(s‘}c g@é ~

Toves: () SRRGREAT B an R AR b Mg Y e . -

109 () - ih@k@&é&d(d)ata&ﬂdﬁﬁ&s(e)ion?&i@%&ﬁ({ Daritg Oit. 10<
10<S: s10%& () - CUCzCC_DDEaB_=

25. The printing system of claim 13, wherein the memory is integrated with a
cartridge.
26. The printing system of claim 13, wherein the memory is integrated with a

printhead assembly.

27. A cartridge for a printing system having a controller, comprising:

a printhead assembly having at least one printhead for selectively depositing
ink drops on print media;

an ink supply for storing ink to be provided to the printhead; and

an information storage device storing a first parity bit and a first data item, the
first parity bit associated with the first data item, the first parity bit for use by the
controller in conjunction with an electrical test of electrically conductive lines

coupled to the information storage device to identify an error in the first data item.

28. The cartridge of claim 27, wherein the electrically conductive lines are address
lines.

29. The cartridge of claim 27, wherein the information storage device is a ROM.
30. The cartridge of claim 29, wherein the ROM includes a semiconductor die and

a plurality of circuits formed on the semiconductor die, each circuit associated with
and indicating the state of a bit in the ROM.
16



10! " &10% & () -3F10% & ()-! (3F10%&' ()-10% & ()-LY10% & ()-310% & () - EESFFFG

GdB_= 10!!!; 9*10% (& ()-L(10% & ()-L"10% & ()-%40% & () -

$@O0% & ()-LlI Z10% & ()-GPHHH(I 1 JaB_= 10!! L410%{ & ()-S

&310% & ()-L110% & ()-0 10%& ()-L. 10%& ()- 31 January 2005

9* 109% (& {) - | * % -

310 % & ( f ?He] 8%8’%%‘%%‘% Jﬁ?g \ngere n]tge/ @1‘&:11(195 aEJocJa@eé(\fsﬁtl( el da@ﬁ ()

100! 10%r&'a(e) pc&itﬁﬂi(e&s(lbs{anﬁmny/@&r(a)oentbﬁ%t&b @@micﬂzﬁ@,@'tc(r)dlé
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35.  The cartridge of claim 34, wherein the first data item indicates a type of

cartridge installed in the printing system.

36. The cartridge of claim 27, wherein the information storage device stores a
second parity bit and a second data item, the second parity bit associated with the
second data item, the second parity bit for use by the controller to determine whether

an error is contained in the second data item.

37. The cartridge of claim 27, wherein the information storage device is integrated

with the printhead assembly.

38.  Areplaceable printer component having an integral memory for use in a
printing system, the component comprising:

a semiconductor die; and

a plurality of circuits formed on the semiconductor die, each circuit associated
with and indicating the state of a bit in the memory; the memory storing a plurality of
functional bits that must match values expected by the printing system for proper
operation of the printing system, the memory storing a plurality of informational bits
that are not critical to proper operation of the printing system, a large percentage of
the circuits associated with the functional bits positioned substantially near a center of
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functional bits include bits representing a first data item that provides identifying
information regarding the replaceable printer component, the bits representing the
first data item useable by the printing system to determine whether the replaceable
printer component is appropriate for use in the printing system, the circuits associated
with the bits representing the first data item positioned substantially near a center of

the semiconductor die.

41. The replaceable printer component of claim 38, wherein the replaceable

printer component is a cartridge.

42. The replaceable printer component of claim 38, wherein the replaceable

printer component is a printhead assembly.

43.  The replaceable printer component of claim 38, wherein the replaceable

printer component is an ink supply.

44, A method of storing information in a replaceable printer component having an
integral memory, the replaceable printer component for use in a printing system, the
method comprising:

providing a semiconductor die with a plurality of circuits formed on the
semiconductor die, each circuit associated with and indicating the state of a bit in the

memory,
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using circuits that are positioned substantially near a center of the semiconductor die;

and
storing a large percentage of the informational bit fields in the semiconductor
die using circuits that are positioned substantially outside of the center of the

semiconductor die.

45. The method of claim 44, and further comprising:
storing substantially all of the functional bit fields in the semiconductor die

using circuits that are positioned substantially near a center of the semiconductor die.

46. The method of claim 44, and further comprising:
storing substantially all of the informational bit fields in the semiconductor die
using circuits that are positioned substantially outside of the center of the

semiconductor die.

47.  The method of claim 44, wherein the plurality of functional bits include bits
representing a first data item that provides identifying information regarding the
replaceable printer component, the bits representing the first data item useable by the
printing system to determine whether the replaceable printer component is appropriate
for use in the printing system, the method further comprising:

storing the bits representing the first data item using circuits that are

positioned substantially near a center of the semiconductor die.

48. A replaceable inkjet printer component having an integral memory for use in a
printing system, the component comprising:
a semiconductor die; and
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circuits associated with the functional bits positioned substantially near a center of the

semiconductor die.

49. The replaceable inkjet printer component of claim 48, wherein substantially all
of the circuits associated with the informational bits are positioned substantially

outside of the center of the semiconductor die.

50.  The replaceable inkjet printer component of claim 48, wherein the plurality of
functional bits include bits representing a first data item that provides identifying
information regarding the replaceable inkjet printer component, the bits representing
the first data item useable by the printing system to determine whether the replaceable
inkjet printer component is appropriate for use in the printing system, the circuits
associated with the bits representing the first data item positioned substantially near a

center of the semiconductor die.
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