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BACKGROUND OF THE | NVENTI ON The subject invention is generally directed to
5 thermal ink jet printers, and nore particularly to tab circuit fusible
lihks that enable selective electrical isplation and encoding of
information on a tab circuit for a thermal ink jet printhead cartridge. An
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An ink jet printer forms a printed image by printing
10 -a pattern of individual dots at particular locations of an
array defined for the printing medium. The locations are
conveniently visualized as being small dots in a rectilinear
array. The locations are sometimes %dot 1locations", "dot
positions", or "pixels". Thus, the printing operation can be
15 viewed as the filling of a pattern of dot locations with dots
of ink.

Ink jet printers print dots by ejecting very small
drops of ink onto the print medium, and typically include a
movable carriage that supports one or more printheads each
20 having ink ejecting nozzles. The carriage traverses over the
_ surface of the print medium, and the nozzles are controlled
. to 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

25 the pattern of pixels of the image being printed.
The printheads of thermal ink jet printers are

- commonly implemented as replaceable printhead cartridges which
typically include one or more ink reservoirs and an integrated
circuit printhead that includes a nozzle plate having an array

30 of ink ejecting nozzles, a plurality of ink firing chambers
adjacent respective nozzles, and a plurality of heater
resistors adjacent the firing ¢hambers opposite the ink
ejecting nozzles and spaced therefrom by the firing chambers.
Each heater resistor causes an ink drop to be fired from its

35 associated nozzle in response to an electrical pulse of

- sufficient energy.

- A thermal ink jet printhead requires a certain
m_iﬁianum energy to fire ink drops of the proper volume (herein

it



25:the pattern of pixels of the inmage being printed. The printheads of
thermal ink jet printers are cormonly inplenented as repl aceabl e printhead
cartridges which typically include one or nore ink reservoirs and an
integrated circuit printhead that includgs a nozzle plate having an array
30 of ink ejecting nozzles, a plurality of ink firing chanbers adj acent
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cartridges it can accommobdaj e,
energy 1is that firing energies excessively greater than the
10 actual turn on energy of a particular printhead cartridge
result in a shorter operating 1lifetime for the heater
resistors and degraded print quality. Another consideration
with utilizing a fixed ink firing energy is the inability to
utilize newly developed or revised printheads that have ink
15 firing energy requirements that are different from those for

which existing thermal ink jet printers have been configured.

SUMMARY OF THE INVENTION
The present invention provides a means by which
thermal ink jet printhead cartridges can be encoded with
20 machine readable information such as operating energy, so as
to permit a printer in which a thermal ink jet print head is
installed to read encoded information.
The invention also provides a flexible interconnect
circuit that includes a flexible dielectric substrate, a
25 plurality of conductive elements disposed on the dielectric
substrate, and at least one fusible link connected between
selected conductive elements to enable selective electrical
isolation between conductive elements and to enable encoding
of machine readable information on the flexible interconnect
30 circuit.

BRIEF DESCRIPTION OF THE DRAWINGS
The advantages and features of the disclosed
invention will readily be appreciated by persons skilled in
the art from the following detailed description when read in
35 conjunction with the drawing wherein: .
FIG. ' 1 sets forth a simplified schematic
illustration of a flexible interconnect circuit that includes
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electrical isolation between conductive elements of the flexi-
ble interconnect circuit.

FIG. 4 sets forth a simplified schematic

illustration of an implementation of a fusible link structure

15 for use in the flexible interconnect circuits of FIGS. 1, 2,
and 3.

DETAILED DESCRIPTION OF THE DISCLOSURE
In the following detailed description and in the

several figures of the drawing, like elements are identified
20 with like reference numerals.

The disclosed invention is generally directed to
flexible "tab" circuits such as those installed on a thermal
ink jet printhead cartridge for enabling electrical connection
of the printhead to the printer in which the printhead

25 cartridge is installed. A flexible tab circuit is a lead frame

type of flexible or "flex" circuit that typically comprises

a flexible planar substrate or film and a metallization

pattern that is supported by one side the flexible substrate.

The metallization pattern is formed by various techniques,

30 including, for example, photolithographic formation of a

copper metallization pattern followed by electrochemical

plating of gold on the copper metallization. In accordance

with the invention, fusible 1links are formed in the

metallization pattern for various uses, including for example

35 encodintj information on the flexible tab circuit and
electrical isolation of metallization.

_ Referring now to FIG. 1, set forth therein is a

simplified schematic illustration of a flexible circuit 20
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metallization is called the metallization side or the back
side of the flexible circuit, while the other side of the
10 flexible tab circuit is called the front side. When installed
on a printhead cartridge, the metallization side of the
flexible tab circuit is against the print cartridge and
external electrical contact with the portions of the
metallization pattern is made through openings in the
15 substrate. '
The metallization pattern of the flexible circuit
of FIG. 1 includes elongated conductive traces 17 that extend
between (a) bonding window openings 19 in the substrate where
the ends of the conductive traces 17 are appropriately bonded
20 to an integrated circuit printhead (not shown) when installed
on a thermal ink jet printhead cartridge and
(b) respective interconnect pads 21 which are exposed on the
front side of the tab circuit 20 by the openings 15 in the
substrate 11 that are represented by broken line rectangles
25 within the perimeter of the pads 21.
The metallization pattern of the flexible circuit
of FIG. 1 further includes a conductive encoding common -pad
27 which is exposed on the front side of the tab circuit 20
by an opening 28 in the substrate 11 that is represented by
30 a broken line rectangle within the perimeter of the encoding
pad 27, and a plurality of conductive encoding pads 23 which
are exposed on the front side of the tab circuit 20 by the
openings 24 in the substrate 11 that are represented by broken
line rectangles within the perimeter of the encoding pads 23.
35 The encoding pads 23 are respectively connected by conductive
encoding traces 25 to a connection pad 31 that is at one end
of a wide metallization trace 33 whose other end is connected
to the encoding common pad 27. In accordance with the
invention, each encoding conductive trace 25 includes a
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burned fusible links is formed by applying an appropriate
10 current pulse between selected encoding pads 23 and the common
conductive pad 27, for example during manufacturing, and the
pattern of burned fusible links is detected by checking the
continuity between each of the conductive encoding pads 23 and
the common conductive pad 27.-
15 It should be appreciated that the wide conductive
trace 31 will typically be wider than the conductive traces
25 to allow for concurrently burning a plurality of fusible
links without damaging the wide conductive trace. .
For completeness, FIG. 1 shows short conductive
20 traces 18 extending between the edge of the substrate 11 and
respective interconnect pads 21 and encoding pads 23. Such
traces 18 are remaining portions of a metallization structure
used for electroplating the metallization pattern of the
flexible tab circuit. In particular, flexible tab circuit of
25 FIG. 1 is formed from a larger substrate on which is disposed
a buss bar that is formed as part of the metallization pattern
of the tab circuit. The short gonductive traces - 18
electrically connect the interconnect pads, the encoding pads,
and the conductive traces to the buss bar which in turn is
30 connected to the electroplating system. After electroplétinq,
the buss bar is removed and the interconnect pads are
electrically isolated by removing the portion of the larger
substrate that contained the buss bar, for example by die
punching.
35 Referring now to FIG. 2, set forth therein is a
simplified schematic illustration of another flexible circuit
120 which contains fusible 1links in accordance with the
invention to enable information to be encoded on the flexible
tab circuit 120. The flexible circuit 120 includes a flexible



4 which contains fusible Iinks in accordance with the invention to enabl e-
I nformation to be encoded on the flexible tab circuit 20. The flexible
circuit 20 includes a flexible substrate 11 and a netallization pattern
supported on one side 5 of the flexible bstrate, and FIG 1 depicts the
side of the flexible circuit that includes the netallization pattern. The
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external electrical contact with the portions of the
metallization pattern is made through openings in the
substrate. .
The metallization pattern of the flexible circuit
15 of FIG. 2 includes elongated conductive traces 117 that extend
between (a) bonding window openings 119 in the substrate where
the ends of the conductive traces 117 are appropriately bonded
to an integrated circuit printhead (not shown) when installed
on a thermal ink jet printhead cartridge and _
20 (b) respective interconnect pads 121 which are exposed on the
front side of the tab circuit 120 by the openings 115 in the
substrate 111 that are repfesented by broken line rectangles
within the perimeter of the pads 121. Four of the interconnect
pads, identified by the references Gl, G2, G3, G4 are ground
25 pads that are intended to be connected to a common ground
reference in the integrated circuit printhead with which the
flexible circuit is to be utilized. In accordance with -the
invention, the ground pads G1; G2 are connected by a
conductive trace 125 that includes a fusible
30 1link 126 formed therein. Similarly, the ground pads G3, G4
are connected by a conductive trace 125 that includes a
fusible link 126 formed therein.
Each of the interconnect pads 121, except for the
ground pads G2, G3 includes a short conductive trace 118 that
35 extends from the interconnect pad to the edge of the
substrate. Such traces 118 are remaining portions of a
metallization structure used for electroplating the metal-
lization pattern of the flexible tab circuit. In particular,
the flexible tab circuit of FIG. 2 is formed from a larger



25 within the perineter of the pads 21. The netallization pattern of the
fl'exible circuit of FIG 1 further includes a conductive encodi ng

comon- pad 27 which is exposed on the front side of the tab circuit 20 by
an opening 28 in the substrate 11 that is represented by 30 a broken |ine
rectangle within the perinmeter of ‘the encoding pad 27, and a plurality of
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10 G2, G3 did not need to be connected to the buss bar by their
own metallization traces since they are electrically connected
via the fused conductive traces 125 to the ground pads G1l, G4
which were connected to the buss bar by conductive traces 118,

Information is encoded in the tab circuit of FIG.

15 2 by burning selected fusible links to produce a patterh of
burned fusible links. For example, the pattern of burned links
can be used to encode the operating energy for the printhead
cartridge on which the flexible tab circuit is installed, and
the printer in which the printhead cartridgé is installed

20 would read the encoded information to set the operating energy
delivered to the printhead cartridge. The encoded pattern of
burned fusible links is formed by applying an appropriate
current pulse between selected fusibly linked ground pad
pairs, and the pattern of burned fusible links is detected by

25 checking the continuity between the'lground pads of each ground
pad pair, for example, by causing the integrated circuit
printhead to electrically isolate each ground pad pair from
the ground reference potential and then checking whether the
pads of each ground'pad pair are connected to each other.

30 Referring now to FIG. 3, set forth therein is a
simplified schematic illustration of a flexible circuit 220
which contains fusible links to enable isolation of conductive
traces of the flexible tab circuit 220 after plating of the
metallization pattern of the flexible circuit. The flexible

35 circuit 220 includes a flexible substrate 211 and a
metallization pattern supported on one side of the flexible
substrate, and FIG. 3 depicts the side of the flexible circuit
that includes the metallization pattern. As with the flexible
circuit of FIG. 1, the side of the flexible tab circuit of



woul d.read the encoded information to set the operating energy delivered to
the printhead cartridge. The encoded pattern of burned fusible links is
formed by applying an appropriate 10 current pul se between sel ected
encodi ng pads 23 and the common conductige pad 27, for exanple during
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the ends of the conductive traces 217 are appropriately bonded

to an integrated circuit printhead (not shown) when installed

on a thermal ink jet printhead cartridge and (b) respective

15 interconnect pads 221 which are exposed on the front side of

the tab circuit 220 by the openings 215 in the substrate 211

that are represented by broken line rectangles within the
perimeter of the pads 221.

The flexible tab circuit of FIG. 3 further includes

20 a main ground metallization trace or buss bar metallization

trace 223 that is adjacent the periphery of the flexible tab

circuit. In the flexible tab circuit of FIG. 3 the main ground

metallization functions as the buss bar when the tab circuit

is metallized prior to its removal from a larger substrate on

25 which the tab circuit conventionally formed. Since the ground

metallization trace has functionality as part of the flexible

tab circuit, it is retained as part of the tab circuit, unlike

other implementations wherein the bus bar is not maintained

as part of the flexible tab circuit in its ultimate

30 configuration. Each of the interconnect pads 221 is connected

to the main ground metallization trace 223 by conductive

traces 225 that respectively include fusible links 226. The

fusible 1links 226 are utilized for electroplating the

metallization pattern of the flexible tab circuit. 1In

35 particular, the fusible links 226 function to electrically

connect the interconnect pads 221 and the elongated traces 217

to the main ground metallization trace 223 which in turn was

electrically connected to the electroplating system. After

electroplating, the interconnect pads 221 and elongated traces



el.ectrically isolated by renoving the portion of the |larger substrate that
contai ned the buss bar, for exanple by die punching. 35

Referring nowto FIG 2, set forth therein is a sinplified schematic
iI'lustration of another flexible circuitgl20 which contains fusible |links

I n accordance with the invention to enable information to be encoded on the
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therein by way of illustrative example is a fusible 1link

10 structure 300 that can be implemented as each of the fusible
links in the flexible tab circuits of FIGS. 1~3. The fusible
link structure 300 comprises a component that is formed in the
metallization pattern of a flexible tab circuit and includes
a central fuse 300a having a width WF which is narrower that

15 the width WT of the conductive trace 301 in which the fusible
link is formed, and a length L. The fusible link structure
further includes tapered traces 300b that provide a transition
in metallization width between the conductive trace 301 and
the fuse 300.

20 Preferably, the ratio WF/WT between the width of the
fuse 300a 'and the width of the conductive trace 301 is
maximized to assured that the traces to the fuse are not
damaged, within space constraints and the resolution and
process limits of the particular process utilized to produce

25 the flexible tab circuit. Widening of a trace may be limited
by circuit layout constraints, while narrowing of a fuse may
limited by particular manufacturing capabilities. As to the
length of the fuse, a longer fuse will burn more reliably, but
there may be practical limits to fuse length. Typically, the

30 1length of a fuse can be between one and 10 times its width,
with a likely length of about two to three times width. It is
noted that including a bend in the fuse may help it burn more
reliably. '

By way of a particular illustrative example, typical

35 dimensions of a fuse connected to conductive traces having a
width of .004 inches would include a fuse width of about .002
inches and a fuse length of about .004 inches.

As to the current required to burn a fuse, the exact
profile of an appropriate current pulse can, for example, be



The netal lization pattern of the flexible circuit 15 of FIG 2 includes
el‘ohgat ed conductive traces 117 that extend between (a) bondi ng w ndow
openings 119 in the substrate where the ends of the conductive traces 117
are appropriately bonded to an integrated circuit printhead (not shown)
when installed on a thermal ink jet prin?ﬂead cartridge and 20 (b)

aboi rout tATEBEBINEN ceBBLhLAGL 1Y 180Fn®; RETEIRUIAR ure datiEy o -
t t t

rgprglsreﬁ;“ed by br okenghénéorwfmnmt@;wetdﬁ a dhscpesuretef a)ftabLiipadsitlZl.
Four of th%gi\%a &PQ”%IatPaﬂz?ov‘iﬁth I £pd é?%:&cﬁ%i Séf[ eGP r@%daﬁig G4

are ground S that are intended to be connec ,to a_ comon groun
ref erence iinfoematienr aned &lrewit ghat hbadeopyantkeealivieatraghpde to

Ci (rjcuith 4 séz £ReBRa Ut ihktzydt bﬂ:ﬂiﬁ@ﬁeadgtngsrm%ulacttmc?n;/ﬁa?heatlibhebaw]geﬂ_ o
pads : ar e, connecte a conductivye trac at i.ncludes a fusible
0 T i k. 1567 bR HRGAHRCFBANENS, RFLALFFS LRevhRohn ShaNa8s s LEFadi8ds oLt cd
by a conduckhié€ht radeadPagédaslyncfacticbi tatesi bk dtimicd?6 ifsalatd dheog n.
Each of the_ intercopnne S;12 e pt, . 4N o]

i ncl udes a %ﬂ%¢$°§2X8u§%?§§gt%ﬁcéhflggghéﬁgggl%x?gggsnggggg%gcg ngcgﬁnect
pad to the @iifffichlthtosisoilaiec bySiarinveniciendl Sprecedenes nsughpast ddes of
a netal{jzat, uglUrGt¥sad . for electroplating the netal- |ization
patterhi%faéﬁga??%éig%e tag @grcuit. In particul ar, ..

Although the foregoing has been a description and
illustration of specific embodiments of the invention, various
modifications and changes thereto can be made by persons
skilled in the art without departing from the scope and spirit

15 of the invention as defined by the following claims.



the flexible tab circuit of FIG 2 is forned froma | arger 7 substrate

'on which is disposed a buss bar that is formed as Bf&kndefpk B @’?ﬁl jization

pattern of t he short conductive tr 'cally
connect the |E’E El@ uﬂﬂ and the Cfgductlve t_rgqmﬂ
which in tur the el ecttopl ati ng syst '

S bar 5
el ectropl ati ng, the buss bar is renoy, the i nterconnect pads are
electrically isolated by renoving the portion of the |arger substrate that
cont ai ned ¥he buss bhrflexsibleaiptergonaestpgitauiy. cpmpsAsing be

appreciated that the arwrﬂéﬁcﬁlel%@aec@h@ dubRitrated (19 ;bergonpegjed to

the buss bar by their, own netall,ization traces since they are e ectrlcally
connected via the fu@%lj %@&&5&%% Pfa‘é%%d“i?ﬁll’% iR idP dpadd i A2l i
whi ch wer ezonnagpesrtedt by thesdbalebyriongubstyate;aaaa 118. Information

I S encoded in the ta irquit of FIG 15_ 2, buy ni.ng ec L bl e
| inks to produce a pg?f i #eﬁﬁFheanFusF%?eg¥?n n&%wfzg{ nb?g %égi
pattern ofcdnnereldedll rﬂes!:mn bselsetietio ecomdulet ivie aikensnts) energxyabbe t he

printhead ﬁgﬁ ALY CM ﬁsoigeignl Bet@lefd éﬁaade%é aagﬁglnr g d the

printer |n e prlnt ead car lge Ts 1nst
encoded||ﬁQNﬁ@PPéﬁtﬁﬁQRﬁlmme°6p@ﬁ§bﬂm&(ﬁﬁﬁ%ﬁble information on the

flexible interconnect circuit.

2. A flexible interconnect circuit as claimed in claim
1 wherein:

said flexible dielectric substrate has a metallized
side and a non-metallized side; )

a first conductive pad (23,121) is disposed on the
metallized side of said dielectric substrate over a first
opening in said dielectric substrate so as to be contacted
from the non-metallized side of said dielectric substrate
through said first opening;

a second conductive pad (27, 121) disposed on the
metallized side of said dielectric substrate over a second
opening in said dielectric substrate so as to be contacted
from the non-metallized side of said dielectric substrate
through said second opening; and

said at least one fusible link (26,126) is connected
between said first conductive pad and said second conductive
pad.

3. The flexible interconnect circuit as claimed in
claim 2 wherein said first and second conductive pads comprise
ground pads (Gl, G2).

4. A flexible interconnect circuit as claimed in claim
1 wherein:

said flexible dielectric substrate has a metallized
side and a non-metallized side;
' said plurality of conductive elements (23) are
disposed on the metallized side of said dielectric substrate



del kvered tao the printhead cartridge. The encoded gﬁggfe& eelr‘g qed fusible
Yinks is formed by applying an appropriate current &} ect ed

fusibly lin and the pattern of links is
détect ed bmeIHHEmamﬁﬂﬂ Im' cont| nui ty Qet ween the each
ground pad pa.’frc f &r éxaﬁpl% by cau5|ng t he |ntegrated CIrCUIt prlnthead
to electri a d;pa | T f E{FE eLsng

pot enti al JV%# en cﬁ£fK8 8 ng gh%aggkgl %%und égp%§r are
connect ed % &&h Qﬂfh%?c‘: frOm the m%rmeﬁglhbw o §ide 3°fse$a¥-6rth

therein i YieddpHidi SdbSEPLFBt tRrbhiHSEAREI easgacelbbe&pahgngbsr-CUIt 220
whi ch contains fusible |inks to enable isolation of, conductivé {races of

the flexible tab ci rduFPNISetiVeeCoRman nhads (279 nbt aFLsPLEREn Qi then of

the flexi Met£l1Tzed. sThe dfexddild Bbelecteitt subslrateclovdas a acoftexi bl e
substrate _211..and _a netal,. |I2atlc|§) gaﬁtern p%obted on one side of the
cfde i

flexible ﬁ%‘ﬂ’aﬂ% ORRGBPGI™ T ﬁgt§|1&e st%ai?er eXPbRE cr? cBPt
that i ncI Lninﬁtacbtsedrefarbhu Zdie onopameeamhAsd\M gide heff |savdidb| @ielectiricof

FIG 1. thaysldeof HheoeLole LaPrELEGHAING! opendnl;Cand thal contains

t he netalllz Ton 1 cal ron>si ge or 3 he back side of the
flexible circuit, said at least one fusible link includes a plurality

of electrically conductive fusible links (26) respectively
connected between said plurality of conductive elements and
said conductive common pad.

5. A flexible interconnect circuit as claimed in claim
1 wherein: _ .

said flexible dielectric substrate (111) has a
metallized side and a non-metallized side;

said plurality of conductive elements comprise a
plurality of conductive interconnect pads (121) disposed on
the metallized side of said dielectric substrate over
respective openings in said dielectric substrate so as to be
contacted from the non-metallized side of said dielectric
substrate through said respective openings;

a plurality of elongated conductive interconnect
traces (117) are disposed on the metallized side of said
dielectric substrate and respectively connected to said
conductive interconnect pads; and -

said at least one fusible link {126) is respectively
connected between a first selected conductive interconnect pad
and a second selected conductive interconnect pad such that
said first and second selected interconnect pads are
electrically connected by said electrically conductive fusible
link.

6. A flexible interconnect circuit as claimed in claim
1 wherein:

said flexible dielectric substrate (211) has a
metallized side and a non-metallized side;

said plurality of conductive elements comprise a



whi I-e the other side of the flexible tab circuit i f side.
When install ed on a r| art ridge, the 5 mefdfi§ SHEFDHAS HEt\bt t he
flexible tab c u‘& the print cartridge andREBUAGEDaAl ectri cal

cont act vvitht e netal | {zation pattern 15 rradetin gh
openings in the substrate The metal |ization pattern of the flexible

circuit 1Gnird]lfXy3cknecondastavandaited conid I;Vaﬁié r e22s) 2d{spBabgeshend
bet ween ( bondi ndQw o gnl n 219, he su rate gn e, the ends of
Che. conducthge Betablised PR 08 rFatel LEHAEEELS oRUPREEES: oBVEF: cui ¢
print head tempeehbm)opbamngasial satfidodialéhbtriul subktratepsbnabetad be
cartridge é\&gt e%%;‘{l 1 0 P2flge 2 %’ﬁ{t d on
the front si %e{]he ta %‘?‘?cﬁﬁh %’%8%1&&%%? open?nés% |nati§égéﬁ' gte:r ate
211 that =ebskpatechheaugh spdlecrespaetivet PENAEIRKiit hin the perimeter of

the pads 221. The f|£X'd¥1ﬁ~atl€ili:)ﬁ'6fuétloﬁf;a'€b@ corldiidtBye | ﬂﬁhéﬁléénggcé mai n
ground netal lization trace or_,buss bar nétallization, trace 223 that is

adj acent tHERGR$i Ry oRrendifpPoses R albhe mefallized heifdeeoh gaidy
circuit ofdférecertbe mgtgaeunchﬁmt dddperit iore Yy n&onmidetad t ko beasdabar

\A,henthetab(g%c% Ls, netal g grlor toits renoval froma |arger
substrate © YEht ﬁngQBnSF B ti ¢onventionally fornmed. Since the
gr ounq et al I i zati onat recrdhativenctracal |¢a/2_.3aJs _pat da.fs_ptdwd‘ | eni beaidab
circuit, i4idPetflfb"Edn2ErARE! a8abBhit! 8018 1AtelcoiPelt® pads; and
said at least one fusible link comprises a plurality
of electrically conductive fusible links (226) respectively
connected between said plurality of conductive interconnect
pads and said conductive trace. )

7. The flexible interconnect circuit of Claim 6 wherein
said conductive trace comprises a main ground trace.

8. An ink jet cartridge characterized by a flexible
interconnect circuit which is attached to said cartridge and
which is encoded with machine readable information concerning
particular characteristics of the thermal ink jet cartridge
to which said flexible interconnect circuit is attached.

9. An ink jet cartridge including a programmable
circuit fixed to said cartridge which is encoded with machine
readable information concerning said cartridge.

ﬂfiiitl’iiitut‘tﬁ““"



othher jnplenmentations wherein the bus bar is not maintained as part of the
flexible tab circuit inits ultinate 30 configuration. Each of the

i nt erconnect pads 221 is connected to the main ground netallization trace
223 by conductive traces 225 that resng%%vely i nclude fusible |inks 226.
The fusible links 226 are utilized for ectroplating tHe netallization
pattern of the flexible tab circuit. In 35 particular,,the fusible |inks

226 function to electrigally connect the int?; onnec padségéﬂ and t2§
el ongated traces 217 tgFthe mai n ground netal l[fi zati on tracf&,223 whic 3
e

turn was elfectricalty Zonnected to the el ectriopl atingl sys 28 er

el ectropl at|i pg—t-he—-nterconrnrect—patds—22t-ang € o ed] t 1 27

are electrigally i solated from thé&/mmini gro{pdlnetaliig tio | triace by
appl ying ar} gppropriate current pul se betwseH each—o*+ the “+h onfiget pads

221 and thg fain ground netallization trace 22 t shoul d be pre¢i at ¢d

t hat since |5{the purned traces gf tHe fu s{élf oh Hﬁéﬁxﬁé tiof sifle
of the flexihlje circuit, t P bk T I pk {eeaCHrng and shgrti pg
the burned [f s hces is ver[y 3malf . Referring M/tS;QBTa.jy
schemati cal|l y | fted thereiin ' rve exanpl e \ usi bl e
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10 strutture 300 that can be inplenented as each of the fusible links in
the flexible tab circuits of FIGS. 1-3. The fusible link structure 300
corrpri ses a conponent that is formed in the nmetallization pattern of a
flexible tab circuit and includes a \cNeIQO/TzI fuse 300a having a width W
which is narrower that 15 the width the conductive trace 301 in which
the fusible link is fornmed, and a length L. The fusible link structure
further includes tapered traces 300b that provide a tr ption in

metal lization wi dth between the conductive trace 301 the fuse 300. 20
Preferably, the ratio W/ VWEZD#tween the width of the ffuse &g and the

wi dt h of the—cenductive fra.cf.e 301l-is 'raxt_m_z-ed—t-g—ass-u-ped—t—ﬂfa.t—t_hé_t_naﬁes
to the fuse |are—hot daﬁegnd within snace constraints—and—tHe—tresolutidn
and process|l{mts of the particular process utilized to t he
flexible tah fircuit. Wdening of a trace may be& i tf | ayjout
constraints,y While narromng of a fuse may |imt
nanufacturlrg capabilities. As to the |length of t | fuse
will burn rTﬂPre eliably, but there may be practical2smtstq fuse |l endth.
Typically, tthe B4 lengith of a Tuse can bejbetweenfone gnd-l0 |tifesilits
width, withijafl kel? ength of a two /7t hr ee tﬁ&ési_v_\,i_}&tr. I'Lt_.js ndt ed
that includijng & |b in the fuseptey_hel it burimTore Teti dbl \12(/3wy of
a particulaf yILus ratlve exanpl el typical a
22/
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35 dimensions of a fuse connected to conductive traces having a w dth of
. 004 inches would include a fuse width of about .002 inches and a fuse

| engt h of about .004 inches. As to the current requ
exact profile of an appropriate currentgpul se can, |fTHISSHEEDIAS BEEN
determned enpirically for a particular fuse design. TheREPrAD ng has been
a disclosure of a tab circuit struchasernat provid i
machi ne readable information on a circuit that is conventionally attached
to 5 thermal ink jet printheads for electrical connection between

print headd fdeéxtibdeprlienderframe ypdh taleyciareouitbstiacladingna Milieotible
advant ageqyghkctaal bhkesagborii| oaly | 59h3l| Anpehrhel gccgf Worddias,d N the

tab circuit that otherw se wou icult |so conventi ona

pr ocedur eS1eMeRtss (@le 123, ﬁGﬁGMQ&fﬂﬁs%ﬁn??nﬁheAFﬂﬁéegﬁrﬂﬁeSﬂﬁﬁﬁﬁﬁﬁﬁyhas

been asdegg4i Qh's@.lbl@ciﬂﬂlddls(ti@t i D36 Pf 238 Cbhaeeitaad lu&we%rpfsémﬂ:ted
i nvention

ific ns and_.chan s t.her et.o ersons
Ski T ed' | topucEive RlrushtEe b FPﬁglﬁr ShlgR e et TRhatidi e
i nvent i onbasweehi ceddhgtike &béhentsgandiatdsenable encoding of machine
readable information on the flexible tab circuit.
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A flexible interconnect circuit conprising: (a) a flexible dielectrisws
substrate (11, 111; 211) having a netallized side and a non-netallized
si«d€;. (b) a plurality of conductive el enent 2 27; 121; 1) dis d on
the metal lized side of said dielectric subs?"t“g‘ﬁgf‘&&e‘ihe(?génﬁ‘ﬁég}%?tsﬁé)%g
dielectric substrate so as to be contacted fromthe non-netallized side of
said dielectric substrate through said openings; and (c) at |east one
fusible link (26; 126; 226) connected dﬁéﬁﬁﬁﬂ?selected conductive el ements

to enabl e selective electrical isolation between conductive el enents and to
enabl e encodi ng of machi ne readabl e information on the flexible

interconnect circuit. 2. Theyf i ! rEﬂ@% .%ﬁ*&éﬂfﬁwﬁlainEd In
claiml1l wherein: a first Cgﬁ%ﬁgﬁﬁﬁﬂ gg%ﬁ@:% %&l gt I sposed on the
netal lized side of said diel ectrOrR ENCOBINGAINFORMATIN first opening in said

dielectric substrate so as to be contacted fromthe non-netallized side of
said dielectric substrate through said first opening; a second conductive

pad (27, 123) ehaxdina03eda0krhhe Bigd |e25dskeaiet inghidadhg! ‘iCttrlie(icib]be
substrate ovgr a secgond opening in“said dielectric subsirate So as to be

contacted fRIRLEGETIGNSHRBEF IS i 1i dd o7 24di)a @i RIWER}EY Qf sondaetivaugh
sai d secondebpments; (21]12di,d2a} ddaposme onsthbedliedéct2ic sAbstrate,

connected bghueehsidhd itks (380Uq7e° £26) 20dnAdkde°ERdER LU AL
conductive elements to enable selective electrical isolation
_ between conductive elements and to enable encoding of machine
readable information on the flexible tab circuit.

(Figure 1)
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The f1exi bl e iBEGACHMRYT SHAdI t 86 ol &i me y in sai d st
and second @M&mﬂt% ‘pagist .cotppaget .gr.oynd ﬂ! !'MM,"M””TWFTM erX| b
i nt er connelct® Elaimsit apagedaivmba pagedhzai in 1 wher éi n* <hi d pFurality of

conduct i ve| ¥ Emewing(s) 2Phgat .e.. & pagaed.. of Tt he mBulistitutedshwete HO May 2000
diel ectric dlihdbirate opaged eSpe@hgate.. openings in said dielectric substrate

so as to be contacted fromthe non-netaklized sidejo icti ve
conmon pad (ﬁ,@‘EI@FW_CﬁFIth metallized sidejo 5@3 ME?JE@E?ﬁ -

substrat e ‘ov@iei -eSpondr-ig—opEil-ng— n said di elektric substratp ko as
to be contacted Tromthe non-metallized side of saijd|ditOdA¥ 2808sups) rat e
t hrough sai d correspondi ng opening; and said at |e@as{ one fusible }Jihk

i ncl udes a1p| urality of el ectrlcally conductlve fugible links (26)

resgecti\ée eXB18 CirftErddiineRe ol ,E y of c eqgent.st and |
| n LCl » |
'n claim 16 éfe%fg@apﬁe"i‘%ﬁﬁaﬁﬁ{v‘ﬁtr%k 13 St 21 BF i 4 pializan gl ™
plurality &n c%rﬂﬂn':mﬂié izedSle@nnect pads (121) di sposed on the met aI lized
si de of sai(bl) @& plwvaﬂty of scarduciive elementss(28;t 2Ve 1&1¢n22t)s dispassidion the
ggiegegf ;:g euc@oo@%di@ digleris %ﬁp@ﬁaféwvetr hepéring Qﬁhaééidzgfblléetﬁ@ g;
el ongat ed %&hafrs?# ﬁ%eﬁ %‘i“%htﬁigiﬁe srofls e foftifididlizen “site! of baid
. dielectric subs ate through said openings; an
(c) at least one fusible link (26; 126, 226) connected between selected
conductive elements to epable selective electrical isolation between
conductive elements and to enable encoding of machine readable
information on the flexible interconnect circuit.

D

2 [ ] :
The flexible interconnect circuit as claimed in claim 1 wherein:

.. a first conductive pad (23, 121) is disposed on the metallized side of sald
dielectric_substrate over a first opening In said dielectric substrate so as
to be contacted from the non-metallized side of said dielectric substrate
through said first opening; '

a second conductive pad (27, 121) is disposed on the metallized side of
said dielectric substrate over a second opening in said dielectric substrate
s0 as to be contacted from the non-metaliized side of said dielectric
substrate through said second opening; and

said at least one fusible link (26, 126) Is connected between said first
conductive pad and said second conductive pad.

3.

The flexible interconnect circuit as claimed in claim 2 wherein said first
and second conductive pads comprise ground pads (G1, G2).

4. _
The flexible interconnect circuit as claimed in claim 1 wherein:

sald plurality of conductive elements (23) are disposed on the metallized
side of said dielectric substrate over respective openings in said dielectric
substrate so as to be contacted from the non-metallized side of said

Q ot Lo\~3S
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on the nmetallized side of said dielectric substrate and respectively
connected to sai d._conductiwe—~-Ateyconnect pads; and said at |east one
fusible link (1 GREPSAWCSH@I connected between a first selected
conductive interfc -ardlalsecontiZsel ecSabstitutdishisete 10)Meyc A00ECt
pad such that s4&i s#ﬁgqﬂp econd interconnect pads - are-electrically
connected by saild y conductive fusible link. 6. The fl exible

i nterconnect cirkuit _as.claweddin claim1l wherein: Hﬂm, :' r”luﬂ
conductive el enepts conprlse a pldarality of conducti ads
(221) disposed okr—t+he—metattTtZ€d side of said di el ectric subs rai e ‘over

respective openings in said dielectric substrate so as to be contacted from
t he non- nelatbnductive demmonapad d27) eatdlspose@snn dhe matamzﬁﬂ sidey of said

respect i ve tﬁ@ssubsﬁhtéabVéV af corpsusS g epering © in NekE adiefadtric
traces (21§E Oggdt (r:boé]ht?orﬁﬁs cg:?udih uct Q{éﬁi @'éiﬁbrbf said

bstr at t ds
ig Zairg ?n ﬁ'ﬁ@ tﬁmgg'aﬁﬁdapofr@é’tgpn PB§F % "Ill rkcggx(ﬁ 522 a

plurality of electrlcally conductive fusible links (226) respectively

connect ed Rajg\enleast brE Jusible Yinkl iIncadbs @ pluraitye ot @leekicalipdsormiuttivei d

conductive¢hLAGE- lifiks (26) respectively connected between said plurality of
conductive elements and said conductive common pad.

5. . .
The flexible interconnect circuit as claimed In claim 1 wherein:

said plurality of conductive elements comprise a plurality of conductive
interconnect pads (121) disposed on the metallized side of said dielectric
substrate over respective openings In said dielectric substrate so as to
be contacted from the non-metallized side of said dielectric substrate
through said respective openings;

a plurality of elongated conductive interconnect traces (117) are disposed
on the metallized side of sald dielectric substrate and respectively
connected to said conductive interconnect pads; and

sald at least one fusible link (126) is respettively connected between a
first selected conductive Interconnect pad and a second selected
conductive interconnect pad such that said first and second interconnect
pads are electrically connected by sald electrically conductive fusible fink.

6.
The flexible interconnect circult as claimed in claim 1 wherein:

said plurality of conductive elements comprise a plurality of conductive
interconnect pads (221) disposed on the metallized side of said dielectric
substrate over respective openings in said dielectric substrate so as to
be contacted from the non-metallized side of said dielectric substrate
through sald respective openings;

a plurality of elongated conductive interconnect traces (217) are disposed
on the metallized side of sald dielectric substrate and respectively
connected to sald conductive interconnect pads;



The flexible interconnect circuit of claim®6 wherein said conductive trace
comprises a main ground trace. 8 An Ink jet cartridge characterized by a

flexible interconnect circuit which is attached to said cartridge and which
i s encoded with machi ne readabl e i nforh8tion @Mﬁ@@ﬁm&_@i@(}ﬂ@
characteristics of the thermal ink jet cartridge to which said flexible

I nterconnect circuit is attached. 9. An ink jet cartridge including a

progranmmable circuit fixed to said cartridge which i'sencoded w th machine

readabl e i nformati on concerning said cartri dge”!m,c!I”'!”"J”"L””!"

said interconnect pads; and

said at least one fusible link comprises a plurality of electrically
conductive fusible links (226) respectively connected between said
plurality of conductive interconnect pads and said conductive trace.

7.
The flexible interconnect circuit of claim 6 wherein said conductive trace
comprises a main ground trace.

8. :

An ink jet cartridge characterized by a flexible interconnect circuit which
is attached to said cartridge and which is encoded with machine readable
information concerning particular characteristics of the thermal ink jet
cartridge to which said flexible interconnect circuit is attached.

9.
An ink jet cartridge including a programmable circuit fixed to said
cariridge which is encoded with machine readable informa’_don concerning
said cartridge.
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