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THERMAL SENSE RESISTOR FOR A REPLACEABLE FRINTER
COMPONENT

The Fleld of the Tgvention
The present invention relates to printers. More particularly, the invention
relates to a variable thermal sense resistor for a replaceabls printer component.

Background of the Invention

The art of inkjet technology is relatively well developed. Commercial
products such as computer printezs, raphics plotters, and facsimile machines
have been implemented with inkjet technology for producing printed media.
Generally, an inkjet image is formed pursuant to precise placement on & print
medium of ink drops emitted by an ink drop generating device known as an
inkjet printhead assembly. An inkjet printhead assembly includes at least onc
printhead. Typically, an inkjet printhead assembly is supported on a movable
carriage that traverses over the surface of the print medium and is 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 a pattern of pixels of the image being printed.

Inkjet printers have at Ieast one ink supply. An ink supply includes an
ink container having an ink reservoir. The ink supply can be housed together
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 asgembly is then replaced at or near the end of
the printhead life, and not when the ink supply is replaced.

Current printer systems typically include one or more replaceable printer
components, including inkjet cartridges, inkjet printhead agsemblies, and ink
supplies. Some existing systems provide these replaceable printer components

PCT/US02727849
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with on-board memory to commnnicats information to a printer about the
replaceable component. The on-board memory, for an inkjet cartridge for
example, typically stores information such as manufacture date (to ensure that
exceasively old ink does not damage the printhead,) ink color (to prevent
misinstallation,) and product identifying codes (to ensure that incompatible or
inferior source ink does not enter and damage other printer parts.). Such a
memory may also store other information about the ink container, such as ink
level information. The ink level information can be transmitted to the printer to
indicate the amount of ink remaining. A user can observe the ink level
information and anticipate the need for replacing a depleted ink container.

Some replaceable printer components, such as soms inkjet printhead
assemblies, include a thermal sense resistor (TSR). A purpose of the TSR is to
allow a printer to determine the temperature of the printhead asgembly.
Knowledge of the consistency of the TSR material allows a thermal coefficient
of resistance (TCR) to be determined. The printer can determine the temperature
of the printhead assembly based on the TCR and a measured resistance of the
TSR

Generally, the printhead assembly heats up in operation. A printer can
monitor the TSR and change the printing algorithm to either add or subtract
energy, thereby changing the size of the ink drops coming out. In the case of a
cold die (e.g., a new cartridge has just been placed in the printer), the printer will
recognize that the printhead assembly is cold and will provide extra energy so
that the ink drops become a little bigger. As the die heats up, the printer will
provide less end less energy. In some systems, the temperature of the printhead
assemblies is monitored to prevent overheating. If the temperature reaches a
certain threshold, the printer may go into a weit mode, where the printer pauses
briefly to allow the printhead assembly to cool down.

In existing printer systams, analog hardware is used to measure the
resistance of the TSR at & known temperature to use as a giarting point for later
temperature determinations. The initial resistance measurement is an analog
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meagurement, which is not very precise. In addition, the analog measurement
hardware is an expentive part of the printer.

It would be desirable to encode and store the TSR resistance at a certain
temperature in the replaceable printer component, and thereby eliminate the need
for analog measurement hardware and the associated cost, The printer would
then be able to use the encoded data along with additional factors to determine
the printhead assembly temperatore, without performing the initial analog
measurement of the TSR rosistance.

There are typically & limited number of available bits in a replaceable
printer component memory. Additional bits could be implemented if space is
available, but additional bits would incroase the cost of the replaceable printer
‘component. It would be desirable to “double use” certain bits of the memory,
such that bits that represent one type of information are also used to represent
encoded TSR information.

For certain types of bits in replaceable printer component memocies, such
as “pen unigueness™ bits, it is desirable to have a relatively mndom distribution
of bit values, such that the same bit valucs are not often (f ever) duplicated, and
each memory stores a nnique vajue for pen uniqueness. However, if all of the
‘TSR on a particular wafer are designed to have the same nominal resistance, the
bit values representing the measured resistance of the TSRs will covera
relatively narrow range, and will not provide the randomneas desired if the bit
values aro to represent both pen uniqueness end TSR information. It would be
desirable to vary the nominal resistance of the TSRs in manufacturing to
increase the range of TSR bit values, and thereby provide more randomness or
uniqueness for the pen uniqueness values.

Summary of the Invention
One form of the present invention provides a replaceablo printer
component including a thermal sense resistor having a first resistance. A
resistance modifier coupled to the thermal scnse resistor modifies the first

X
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resistance. In one embodiment, a memory stores a resistance valuo reprosenting
a magnitude of the modified first resistance.

Brigf Description of the Drawings

Figure 1 is an electrical block diagram of major components of an inkjet
printer according to one embodiment of the present invention.

Figure 2 is a diagram of a lookup table illustrating bit values associated
with TSR resistance values.

Figure 3A is a schematic diagram of a circuit for defining the state of a
fusible bit of an inkjet cartridge mamory.

Figure 3B is a schematic diagram of a circuit for defining the state of a
masked bit of an inkjet cartridge memory.

Figure 4 is a diagram of a table illustrating information stored in an inkjet

cartridge memory according to one embodiment of the present invention.

Figure 5A is an enlarged top view of a variable length portion of a TSR
according to one embodiment of the present invention.

Figure 5B is an enlarged top view of the variable length TSR portion
illustrated in Figure 5A with a shorting bar added to vary the nominal TSR
resistance.

Figure 6 is a bar graph illustrating the maasured TSR resistance from a
plurality of inkjet printhead assemblios on a gingle wafer.

In the following detsiled description of the preferred embodiments,
reference i8 made to the accompanying drawings that form a part hereof, and in
which is shown by way of illustration specific embodiments in which the
invention may be practiced. It is to be understood that other embodiments may
be utilized and structural or logical changes may be made without departing
from the scope of the present invention. The following detailed description,
thexefore, is not to be taken in a limiting sense, and the scope of the present
invention is defined by the appended claims.

PCT/USO2/27849
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L INKJET PRINTER

Figure 1 is an electrical block diagram of major components of an inkjet
printer according to one embodiment of the present invention. Inkjet printer 10
includes removable inkjet cartridge 12, which includes inkijet printhead assembly
14, memory 16, aad ink supply 26. Inkjet cartridge 12 is pluggably removable
from printer 10. Inkjet printhead assembly 14 includes at least one printhead
14A, and thermal sense resistor (TSR) 14B. Memory 16 may include mmitiple
forma of memory, incloding RAM, ROM and EEPROM, and stores data
associated with inkjet printhead assembly 14 and ink supply 26. In one
embodiment, memory 16 includes factory-written data and printer-recarnded data.
In one embodimeat, memory 16 specifically includes a 26-bit ROM 16A, having
13 “fosible” bits end 13 “masked” bits. In an alternative embodiment, all 26 bits
in ROM 16A are fusible bits. With fusible bits, at any point in the product’s life,
thefuﬁblebitsgbeblownuﬁtht}nmegtm Thus, the usg of
fugible bits provides a great deal of flexibility. In contrast, masked bits are
“hard-coded"” bits that are defined during the fabrication process.

Bach fusible bit may be sct by blowing a resistor in & circuit 300A
(shown in Figure 3A) representing the fusible bit. Each masked bit may be set

_by adding w resistor in 8 circuit 3008 (shown in Figare 3B) representing the
masked bit. In one embodiment, ROM 16A is integrated with inkjet printhead
assembly 14. In an alternative eambodiment, ROM 16A may be integrated with
ink supply 26. It will be undarstood by ane of ordinary skill in the art that,
rather than incorparating inkjet printhead assembly 14 and ink supply 26 into an
inkjet cartridge 12, inkjet printhead assembly 14 and ink supply 26 may be
sepanately housed and may include separate memoriea. .

Printer 1 irilides communication linea 20 for communications between
inkjet carridge 12 and controfler 34, Communication lines 20 Include address
linea 20A, first encode enable line 20B, sccond encode enable line 20C, and
output line 20D, which are all connected to ROM 16A in one embodiment. In
one form of the invention, address lines 20A include 13 address lines. First
moodeembleﬁneZOBi!_uid_t.oxleclfuliblcbiuinROMlGA.mdmnd

PCTAUSO22TRI9
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encode enable line 20C is used to seject maaked bits in ROM 16A. Address
hnuZOAmusedtolelectaEuculm-mnblebnormubdht The value of 2
selcted fusible o masked bi s road by srosing the ouipu on ovtput ine 20D. \
Inkjet printhead sssembly 14, memory 16, and ink supply 26 are W .
connectadwcmhonuﬂ.whi:hhnluduboﬂmlecmgmc_lﬁ:mwmform
control of the verious printer components or sub-assemblies. A print control
procedure 35, which may be incarporated in the printer driver, causes tho
reading of data from memory 16 and adjusts printer operation in sccordance with
the data accessed from memory 16. Controller 34 controls inkjet printhead
assembly 14 and ink supply 26 to cause ink droplets to be sjected 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
connected to host processor 36, and is used to display various messages that are
indicative of the state of inkjet printer 10. Alternatively, ponter 10 can be
configured for stand-alone or networked operation wherein messages are
displayed on a front panel of the printer.

I ENCODING TSR INFORMATION

As ghown in Figure 1, inkjet printhead assembly 14 includes TSR 14B.
In one embodiment, TSR 14B is 0.5 percent copper, and 99.5 percent sluminum.
The resistance of TSR 148 is meagured during the fabrication process, and then
some bits are “blown™ in ROM 16A to store an encoded value representing the
measured resistance.

In one embodiment, the resistance of the TSR 14B on each printhead
assembly 14 on a wafer is measmured at 32 degrees Ceisius. In one form of the
invention, 280 printhead assemblies 14 are formed on a single wafer. The
measured resistance value is truncated (e.g., 258.9 ohma becomes 258 chms).
The truncated resistance value is then found in resistance-to-encode value
lookup table 200, shown in Figure 2.
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Lookup table 200 includes columns 202A and 2028, and a plurality of
entries 204. Bach entry 204 in lookup table 200 associates a set of bit values
(shown in column 202B) with a resistance value (shown in column 202A).
Based on the bit values found in colun 202B for the measured resistance value,
corresponding bits are blown in ROM 16A to store the TSR resistance
information. The blown bits in ROM 16A are later tested to ensuro that the
comrect encoded TSR resistance valucs have been stored. In one form of the
invention, to protect against exyor, if none of the TSR bits are blown (i.c.,
changed from 0 to 1), the part is rejected ot the wafer level. If none of the TSR
bits are changed, it indicates that the pert wag somehow skipped during the bit
blowing process, or the bit blowing process did not work correctly for the
particular past.

IL ROMCIRCUITS

The bit blowing process for ROM 16A varies depending upon whether
meﬂquMtornmnhdbit. Figure 3A is a schematic diagram of a
circuit for defining the state of a fusible bit in ROM 16A. Circuit 300A includes
first encode enable inpt (B_on) 302, output (id_out) 304, address input 306,
trangistor 308, resistor 310, transistor 312, second encode enable input (B_off)
314, transistor 316, and ground (p_gnd) 318. Address input 306 ia coupled to
one of address lines 20A (shown in Figare 1), First encode enable input 302 is
coupled to first encode enable line 20B (shown in Figure 1). Second encode
enable input 314 is coupled to second encode enable line 20C (shown in Figure
1). Output 304 is coupled to output line 20D (shown in Figure 1).

In one embodiment, each of tranaistors 308, 312 and 316 is a field effect
transistor (FET). Address mput 306 is coupled to the drain of transistor 308,
First encode enable input 302 is coupled to the gate of transistor 308. The
source of transistor 308 ia coupled to tho gate of transistor 312 end the drain of
transistor 316. The gate of transistor 316 is coupled to second encods enable
input 314. The drain of transistor 316 is coupled to the source of transistor 308
and the gate of transistor 312. The source of transistor 316 ia coupled to ground
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318. Resistor 310 is positioned between output 304 and the drain of transistor
312, The source of transistor 312 is coupled to ground 318. ]

A fusible bit in ROM 16A, such as the bit represented by circuit 300A, is
read by seiting first encode ensble input 302 high, sctting address input 306
high, and senning the signal at output 304. First encode coable input 302 is set
high by controller 34 by setting first encode ensble line 20B high. Address inpot
306 is set high by controller 34 by setting the address line 20A coupled to
address input 306 high. The output voliage at output 304 is sensed by controller
34 by sensing the voltage on output line 20D.

Transistor 308 acts as an AND gate, with inputs 302 and 306. I inputs
302 and 306 are both high, a current flows through transistor 308, tuming on
transistor 312. Transistor 312 acts as a drive transistor, driving output 304. If
resistor 310 is blown, the voltage at output 304 will be high, indicating a logical
1. If resistor 310 is not blown, the voltage at output 304 will be low, indicating a
logical 0. In one embodiment, resistor 310 is blown by driving a large current
through resistor 310. Transistor 316 is used as an ective pull down to prevent
leakage current from transistor 308 from tumning on transistor 312 when
transistor 312 should be off. Transistor 316 is turned on by setting second
encode enable input 314 high. When turned on, transistor 316 diverts current
from transistor 308 to ground.

In addition to blowing resistor 310, other methods may be used to create
an open circuit to define the stats of & bit in ROM 16A, including mechanical
cutting, laser cutting, as well as other methods.

Figure 3B is a schematic diagram of a circuit for defining the state of &
magked bit in ROM 16A. Circuit 300B is substantially the same as circuit 300A
shown in Figure 3A, with the exceptions that resistor 310 is replaced by switch
320, and transistor 322 has a narrow width than transistor 312. In one
embodiment, switch 320 is not an actual physical switch, but represents either
the presence or absence of a resistor. In one form of the invention, a resistor 320
is added during the fabrication process to provide a logical 1 bit value. Ifa
resistor is present in place of switch 320, the resistor has sufficicnt resistance to
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act as am open circuit between output 304 and transistor 322. If a resistor is not
present in place of switch 320, there is no additional resistance between output
304 and transistor 322.

Address input 306 is coupled to one of address lines 20A (shown in
Figure 1). Fimmodeembleinput!&iseoupledtomondemodnmibleline
20C (shown in Figure 1). Second encode cnable input 314 is coupled to first
encode enable line 20B (shown in Figure 1), Output 304 is coupled to output
line 20D (shown in Figure 1).

Address input 306 is coupled to the drain of transistor 308. First encode
cnable input 302 is coupled to the gate of transistor 308. The source of transistor
308 is coupled to the gate of transistor 322 and the drain of transistor 316. The
gate of transistor 316 is coupled to sccond encode enable input 314. The drsin
of transistor 316 is coupled to the source of transistor 308 and the gate of
trangistor 322, The source of transistar 316 is coupled to ground 318. Switch
310 is positioned between outpat 304 and the drain of transistor 322. The source
of transistor 322 is coupled to ground 318.

A masked bit in ROM 16A, such as the bit represented by circuit 300B,
is read by sctting first encode enable input 302 high, setting address input 306
high, and sensing the signal st output 304. First encods enable input 302 is sct
high by controller 34 by setting second encode ensble line 20C high. Address
input 306 is set high by controller 34 by setting the address line 20A coupled to
address input 306 high. The output voltags at output 304 is sensed by controller
34 by senaing the voltage on output line 20D.

‘Transistor 308 acts us an AND gate, with inputs 302 and 306. X inputs
302 and 306 are both high, a current flows through transistor 308, tuming on
transistor 322. Transistor 322 acts as a drive transistor, driving output 304. If
switch 310 is open (i.e., resistor present), the voltage at output 304 will be high,
indicating a logical 1. If awitch 310 is closed (i.e., resistar not present), the
voitage at output 304 will be Jow, indicating a logical 0. Transistor 316 is used
as an active pull down to prevent leakage current from transistor 308 from
turning on transistor 322 when transistor 322 should be off. Transistor 316 is

PCTIUSI227849
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turned on by setting second encode enable input 314 high, 'When tumed on,
transistor 316 diverts current from transistor 308 to ground.

IV. ROMCONTENTS

Figure 4 is a table illustrating information stored in ROM 16A according
to one embodiment of the present invention, Table 400 includes address lins
identifiers 402, encode enable line identifiers 404, bit type identifiers 406A and
406B (collectively referred to as bit type identifiers 406), bit values 408, and
fields 410A-410J (collectively referred to as fields 410). Table 400 is divided
into portion 412 and portion 414. Portion 412 of table 400 represents
information associated with fusible bits, as indicated by fusible type identifier
406A. Portion 414 of table 400 represents information associated with masked
bits, as indicated by masked type identifier 406B. Bach one of the address line
identifiers 402 represents one of address lines 20A (shown in Figure 1), and
corresponds to either a fusible bit or & masked bit. Both the fusible and the
masked bits are numbered 1-13, indicating the particular address line 20A
associated with the bit. Encode enable line identifiers 404 indicato the encode
enable line 20B or 20C that must be aet in arder 10 salect the corresponding bit.
A "1" in encode enable line identifiers 404 corresponds to first encode enable
line 20B, which is used to select fusible bits. A “2” in encode enable line
identifiers 404 corresponds to second encode enable line 20C, which iz used to
select masked bits,

Fuaible bits 1-13 and masked bits 1-13 are divided into a plurelity of
fields 410. Each bit in a particular field 410 includes a bit value 408. Whena
bit is set, it has the valoe indicated in its carresponding bit value 408. When a
bit is not set, it has a value of 0. In one embodiment, fugible bits 1-13 and
masked bits 1-13 are set during manufacture of ROM 16A. In an alternative
embodiment, fusible bits 1-13 are set post-manufacture of ROM 16A- Also, as
mentioned sbove, ROM 16A includes all fusible bits in an alternative
embodiment, 20 all bits can be set poat-manufacture.

10
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TSR/Pen uniquencss field 410A includes fusible bits 11-13. In one
embodiment, fuaible bits 11-13 are the most significant 3 bita representing the
measured resistance of TSR 14B. As mentioned above, the hits representing the
measured resistance of TSR 14B are taken from column 202B of lookup table
200. As will be described further below, the TSR bits are alno used to provide

Ink fill field 410B includes fusible bits 9-10. In one embodiment, fusibls
bits 9-10 provide a reference level or trigger level to determine when & low ink
waming should be displayed.

Marketing field 410C includes fusible bits 5-8. In one embodiment,
fusible bits 5-8 are used to identify whether an inkjet cartridge can be used in a
particular printer.

TSR/Pen unigquencas fisld 410D includes fusible bits 1-4. In one
embodiment, fusible bits 1-4 are the loast significant 4 bits ropresenting the
meagured resistance of TSR 14B. As mentioned above, the bits ropresenting the
measured registance of TSR 14B are taken from column 202B of lookup table
200. As will be described further below, the TSR bits are also used to provide
pen imiqueness information.

Pen uniqueness field 410E includes masked bits 12-13. In ono
embodiment, masked bits 12-13 are the most significant two bits of a random
nuimnber that is used in conjunction with TSR/Pen uniqueness fields 410A and
410D to provide a pen uniquaness value for inkjet cartridge 12.

Pield 410F includes masked bit 11. In one embodiment, masked bit 11 is
not used to store dats, so field 410F includes the letters “NA”™ (i.e., not assignad).

Field 410G includes masked bit 10. In one embodiment, masked bit 10
provides nozzle location information.

Field 410H includes masked bit 9. In one embodiment, masked bit 9 isa
parity bit uscd in association with the bits corrcaponding to pen type field 4101

Pen type field 4101 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 ROM 16A.

11
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Pen uniqueness field 4107 includes masked bits 1-4. In one embodiment,
masked bits 1-4 are the least significant 4 bits of a mndom number that is used in
conjunction with TSR/Pen uniqueness fields 410A and 410D to provide a pen
uniquencss valoe for inkjet cartridge 12. The pen uniqueness value, compriging
fields 410A, 410D, 410E, and 410J, uniquely identifica an inlkjet cartridge 12,
which allows printer controtler 34 to determine when a new inkjet cartridge has
been installed. In one embodiment, if the pen uniquencas valus of a newly
inserted cartridge is different than the last three cartridges inserted, the printer
will behave as if 8 new cartridge has been inserted, and may perform an
alignment scheme, an ink level sense resct and encrgy calibmtion.

Printer 10 obtains TSR resistance information from ficlds 410A and
410D in ROM 16A, end can determine the temperaturs of inkjet printhead
assembly 14, Unlike previous printing systems, printer 10 does not have to
pecform an initial analog measurement of the resistance of TSR 14B. By
kmowing the thermal coefficient of resistance (TCR), and the resistance of TSR
14B at a certain temperature (which is encoded in fields 410A and 410D in
ROM 16A), printer 10 can datermine from other factors the temperature of inkjet
printhead assembly 14. Printer 10 can also obtain a pen uniquencss valoe from
ROM 16A, which includes the encoded TSR information in fickis 410A and
410D, us well as a mndom number from fields 410E and 410J.

In prior printer products, the TSRs have been designed to have the same
length for every inkjet printhead assembly die on a wafer, and have been
designed to have the same nomiinal resistance of about 240-250 ohms. To
provide a greater degres of randomness to the pen miquencas values, in one
embodiment of the present invention, the range of TSR values in fields 410A
and 410D is extended by fabricating TSRs 14B with different nominal resistance
values, as described in further detail below.

V. VARIABLE TSR

Figure SA is an enlarged top view of a varishle length portion 500 of
TSR 14B. In one embodiment, varisble lepsth portion 300 is positioned ncar a

12
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lower left comer of the inkjet printhead assembly die. In ons form of the

invention, TSR 14B also includes other portions coupled to varisble portion 500

that extend to other regions of the inkjet printhead assembly die.
Variable TSR portion 500 includes upenhne-glypedre_ggn_mm

a plurality of transition regions 506 near the top and the bottom of serpeatine

region 502. In one embodiment, current enters TSR portion 500 through

conductor 508, moves up and down throogh the multiple legs of sezpentine

region 502, and then exits through conductor 504.
In one form of the invention, the design for TSR portion 500 is included

in the die database for inkjet printhead assembly 14. TSR porticn 500 js formed l

— ,

, . - " C-
using standard fabricatian techniques that inchude dopositing a metal layer, and Jl
stchingthe metal Laye using an sppropiste photomuk to gnerte the
mpmﬁmnjn_p_:Sﬂo_v_gnianureSA.

Figure 5B is an enlarged top view of the variable TSR portion 500 shown
in Figure 5A, with a shorting bar or jumper 510 added to vary the resistance of
portion 500, and correspondingly, the resistance of the entire TSR 14B.

Shorting bar 510 effectively shortens TSR portion 500 by shorting the first few
transition regions 506 near the bottom of TSR portion 500, thereby changing the
nominal resistance of TSR 14B. So instead of going up and down through the
first few legs of serpentine portion 502, most of the curreat will flow .
horizontally through shorting bar 510 until the current reaches about halfway
across serpentine portion 502, and then the current will start flowing up and
down through the remaining legs of serpentine portion 502 and exit through
conductor 504. '

In one embodiment, four different lengths of TSR 14B (and four different
nominal resistance values) are provided on a wafer by modifying the length of
variable TSR portion 500 with a variable length shorting bar 510. In en
altemative embodiment, five different lengths of TSR 14B (and five different
nominal resistance values) are provided on a wafer. Other pumbers of TSR
lengths may be provided in additional alternative embodiments.

13
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One form of the present invention provides a method of fabricating
variable resistance TSRs in inkjet printhead assemblies, without the need to
design a unique inkjet printhcad assembly dic for each desired TSR nominal
resistance value. In one embodiment, variable length shorting bars 510 are
added in the mask framo instead of the inkjet printhoad assembly die. Thus,
mask frame data (rather than die data) is used to make minor modifications to
the length of the TSRs 14B on & wafer.

One generic inkjet printhead assembly die design is replicated multiple
times on a wafer (or multiple wafers). In one form of the inveation, there are
280 inkjet printhcad assembly die formed on a wafer. A database contains soft
copies of the generic die design. The inkjet printhead agsembly die is designed
once, and the design is put in 280 times into a full wafer photomask. In addition
to dic data, the photomask also includes frame data. ‘The frame is genenally a
border around each individual die. The frame data is stored separately from the
die data. The frame is relatively large, has only a few features in it, and has
spots for 280 die. The frame is populated with 280 copies of the geaezic inkjet
printhead assembly die contained in the die database. The frame includes
features for gencrating varisble length shorting bars 510.

In an altemative embodiment, & photomazk with four or five die apota is
used. So four or five inkjot printhead assembly die would be printed, the
photomask would be moved, four or five more die would be printed, and the
process would be repeated until 280 die have been generated, Alternatively, the
four or five die in the photomask could be inserted into a larger photomask, such
as a full wafer photomask. The four or five die in the photomask would be
subatantially identical, except that the overlaid frame adds shorting bars 510 of
varying length to produce TSRs 14B of varying nominal resistance.

Figure 6 is a bar graph 600 illustrating the measured TSR reaistance from
a plurality of inkjet printhead assemblies 14 on a single wafer. On the horizontal
axis, there is a list of pen numbers ranging from 1 to 100, each of which
repreaents one inkjet printhead assembly 14 on 2 single wefer. In one
embodiment, there are up to 280 inkjet printhead assemblies on a wafer, but only
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100 are shown in Figure 6. The vertical axis shows resistance values in ohms for
TSRs 14B.

As indicated by graph 600, there are four different lengths of TSRs 14B
(and four different nomina) resistance velues) for the inkjet printhead assemblies
14 on the wafer (which are identified by reference numbers 602A, 602B, 602C,
and 602D). Despite being designed for the same nominal resistance, the TSR
resistance varies within each one of the fonr groups 602A, 602B, 602C, and
602D, because of manufacturing tolerances. Thua, in addition to the designed
four (or five) nominal registance differences, there is a rangs of TSR resistance
values within each group 602A, 602B, 602C, and 602D of TSRs 14B. The
thickness, line width, and material composition of the TSRs 14B may vary
across the wafer. So oven though the TSRs 14B are designed for a nominal
point, there is a certain mnge of measurements that will occur in the normal
manufacture of these parts.

Within each group 602A, 602B, 602C, or 602D of TSRs 14B, if the
truncated resistance value of one TSR 14B varies enough from another TSR 14B
(c.g., one ohm or more), the two TSRs 14B will be assigned a different set of
TSR bits (which are stored in fields 410A and 410D of ROM 16A. X there is
not more than one ochm separation between the truncated resistance values of
TSRs 14B, the TSRs 14B will have the same ast of seven bits in fields 410A and
410D, but the additional bits in fields 410E and 4107 will cause a varistion in the
pen uniquencss value. Graph 600 also indicates that, if the nominal resistance of
the TSRs 14B were not variable, the only variation in fields 410A. and 410D
would be the relatively minor resistance variation that occurs within a single
group 602A, 602B, 602C, or 602D. And the likelihood of getting pen
uniquencss values that are the same would go up.

One embodiment of the preseat invention encodes and stores the TSR
Tcsistance at a certain temperature in a replaceable printer component, and
“thereby eliminates the need for analog measurement hardware and the sssociated
cost, Printer 10 is, therefore, able to use the encoded data along with additional
factors to determine the temperature of printhead assembly 14, without
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performing the previously required initial analog measurement of the TSR
resistance.

Bmbodiments of the present invention also acdress the problem of the
limited number of bits that are typically available in a replaceable printer
component memory by double using certain bits, and thereby avoid the
additional cost for adding more bits. In one embodiment, bits that represent ono
type of information (e.g., pen usiqueneas information) are also used to represent
encoded TSR information. Also, in embodiments of the present invention, the
nominal resigtance of the TSRs is varied in manufacturing to increase the range
of TSR bit values, and thereby provide more randomneas or uniqueneas for the
pen uniquencss valuos,

Although specific embodiments have been illustrated and doscribed
herein for purposes of description of the preferred embodirnent, it will be
appreciated by those of ordinary akill in the art that a wide variety of altemnate

"and/or equivalent implementations may be substituted far the specific

cmbodiments shown and described without departing from the scope of the
present invention. Those with skill in the chemical, mechanical, electro-
mechanical, electrical, snd 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 ar variations of the prefermed
embodiments discussed herein. Therefore, it is manifestly intended that this
invention be limited only by the claims and the equivalents thereof.

16
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WHAT IS CLAIMED I5:

1. A replaceable printer component (14) comprising:

a thermal sense resistor (14B) having a first resistance; and

a resistance modifier (510) coupled to the thermal sense resistor for
modifying the first resistance.

ut The replacesbls printer component of claim 1, and further comprizing:
a memory (16A) for storing a resistance valus representing a magnitude
of the modificd first resistance.

3. The replaceable printer component of claim 2, wherein the memory is a
ROM.

4. The replaceable printer component of claim 2, wherein the stored
resistance value also represents at least a portion of a second type of componeat
information.

5. The replaceable printer component of claim 1, wherein the resistance
modifier is a conductor for shorting a postion of the thermal sense resistor.

6. A method of forming a plurality of replaceable printer components (14)
with thermal sense resistors (14B) having varying nominal resistance values, the
method comprising:

Eg!w. j R

forming the plurality of replaceable printer components on the wafer, the
plurality of replaceable printer components eech including a thermal sense
resistor, each thermal sense resjstor having substantially the same nominal
resistance; and

forming a plurality of resistance modifiers (510) on the wafer, the
plurality of resistance modifiers configured to modify the nominal resistance of

17
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the plurality of thermal sense resistors, thereby forming thermal sense resistors
having varying nominal rosistance values.

1. The method of claim 6, and further comprising:
providing a plurality of memaries (16A), each memory associated with
one of the plurality of replaceable printer components;
measuring the reaistance of each of the thermal sense resistors; and
storing a resistance value in each of the plurality of memories, the
resistance value in each memory representing a magnitude of the measured
resistance of the thermal sense resistor associated with the memory.

8.  The method of claim 6, wherein each of the phurality of replacesble |
printer components is formed based on a single set of generic die data.

9, ‘The method of claim 8, wherein each of the plurality of resistance
modifiers is formed based on mask frame data.

10. A printing syatem comprising:

an inkjet printhead assambly (14) including at least one inkjet printhead
(14A) for selectively depositing ink drops on print media (32);

an ink supply (26) for storing ink to be provided to the at least one inkjet
printhead;

2 thermal sense resistor (14B) having a first resistance;

a registance modifier (510) coupled to the thermal aense reaistor for
modifying the first resistance;

a memory device (16A) for storing a resistance value representing a
magnitude of the modified first resistance; and

a controller (34) coupled to the memory device and responsive to output
of the memory device, the controller configured to determine 3 temperature of &
componcnt within the printing system based &t Jeast in part on the stored
resistance valupe,

18
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RESISTOR TERMOSENSOR PARA UN COMPONENTE REEMPLAZABLE
DE IMPRESORA

El Campo de la Invencién

La presente invencion se relacionmpresoras. Mas particularmente, ia

invencion se relaciona {cot Jln resistor termosensor variable para un

componente reemplazable de impresora.
Antecedentss de ia Invencién

El arte de la tecnologla de inyeccidn de tinta estd relativamente bien

desarrollado. Productos comerciales tales como impresoras para

computador, graficadores y maquinas de facslmile! I?a_r! sido imb'lémentaq
‘ con tecnologia de inyeccion de tinta para producir medios impresos.
Generalmente, una imagen de inyeccién de tinta se forma de acuerdo @

una ubicacién precisa de gotas de tinta en un medio de impresién emitidas

- mi—

-\._,
por un dispositivo generador de gotas de tinta conocido oomc( un ensamblaje

-

del cabeza) de impresién de inyeccién de tinta. Un Eﬁﬁr'nslaje del ca
de impresién de inyeccién de tinta incluye al menos Gn cabezal de impresion
Tipicaments, un él_{s-;rn'ﬁiaj:d_el cabézal)de impresion de inyeccién de

esta soportado en un carro mévil que atravies la superficie del medio

apropiados de acuerdc @ n comando de un microcomputador u

de impresion y syectar gotas de tinta en tiempos

controlador, en donde el temporizado de la aplicacién de las gotas de tinth es

@am cofresponder con un patron de pixeles correspondiente de la
imagefia imprimir.
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Las impresoras de inyeccion de tinta tienen al menos un suministro de tinta.
Un suministro de tinta incluye un contenedor de tinta que tiene un reservorio
de tinta. EI suministro de tinta puede estar en la misma carcaza con el

R -
(ensamblaje del cabezal de impresién de inyeccién de tinta en un cartucho de>Q

tinta de 'iﬁ)'re-gc;ibn o pluma, 0 puede estar en una carcaza aparte. Cuando el

suministro de tinta se encuentra en una carcaza aparte del epsamblaje del //

(eaboznl j @ impresién de inyeccidn de tinta, los usuarios pueden reemplazar

el suministro de tinta sin reemplazar e@;_egdel cabezal.i de impresién

—am - -

de inyeccién de tinta. Wblaje del cabezal.de impresién de inyeccién
de tinta se reemplaza entonces en o cerca del final de la vida de

impresién, y no cuando se reemplaza el suministro de tinta.

Los sistemas de impresién actuales tipicamente incluyen uno o més

e ——

componentes reemplazables de la impresora, {incluyendo tartuchos de
Y

inyeccién de tlntg.-e&amblajes de c—m impresiéon de inyeccién de

tinta, y suministros de tinta. Algunos sistemas existentes proporclonan

componentes reemplazables de impresora con memoria a bordo para : :

comunicar informacién a una impreso@l componente reemplazable

La memoria a bordo, por ejemplo para cartucho de tinta de inyeccion,
T—— o e .
lipicamante almacena informacién_tal, como fecha de fabricacién (para

L-5

asegurar que la tinta excesivamente viaja no dafie Sl eab zal de mﬁ)

- a p "‘

color de tinta (para prevenir una instalacion incomecta) y cédigos
ﬁ_—.’ pet——

identificadores del producto (para asegurar que no ingrese tinta incompatible
o de una fuente inferior y dafie otras partes de la impresora). Una memoria

L, e

P ———
tal también puede almacenar otra infonnacibn@el contenedor de tinta,
e m

tal como -informacién del nivel de tinta. La informaciéon del nivel de tinta

——

puede ser transmitida a la impresora para indicar la cantidad de tinta

]
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restante. Un usuario puede observar la informacién del nivel de tinta y
anticipar la necesidad de reemplazar el contendor de tinta agotado.
Algunos componentes reemplazables de impresora, tal como algunos

N ensamblajes de cabezal de impresién de inyeccidn de tinta, incluyen un

v,

d (resistor termosensor {(TSR). Un propésito del TSR es pemitir a una i

|mpresora determinar la temperatura d& ensamblajei L @ ezal de ) >d

IK |6n El conocimiento de la consistencia del matenal del TSR perm:te

determinar un coeficiente térmico de resistencia (TCR). La impresora puede ,

, —
determinar la temperatura del d@e impresiér)Q

basandose en el TCR y una resistencia medida del TSR.

\

Generaimente, € ensamblaje del cabezal de impresion se calienta durante la

operacién. Una impresSra-puede monitorear el TSR y cambiar el algoritmo

de impresion _ya sea para agregar o remover energla.r lo tanto "Q

el tamafio de las gotas de tinta que salen. En el caso de una matriz fria (por

ejemplo cuando se acaba de colocar un cartucho.quevo en la impresora), la

+ el

impresora reconocera que e;msamblaje del cabezal,de impresién esta frio y

o~
i

un poco més grandes. A medida que la matriz se calienta, la impresora

proporcionara menos y menos energlia. En algunos sistemas, la temperatura

e el -, 3% = .---—'"'-3\ -

de log ensamblajes de cabezal de |mpres| N se ronitorea para prevenir el
sobrecalentamiento. $7la temparatura alcanza un cierto umbral, la impresora

puede entrar en un modo de espera—donrdg la impresora hace una pausa

N
breve para permitir( al ensamblaje del ca;badzgl,« impresion enfriarse.

En sistemas de impresién existentes, se emplea hardware andlogo para

medir |a resistencia del TSR a una temperatura conocida para usarla como
'_-’-—-—-_
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un punto inicial para las deterrnlnaclones postenores de la temperatura. La

A - -,

medicion inicial de la resistencia es una medicién analoga, la cual no es muy

—

precisa. Ademads, el hardware analogo de medicion es una parte costosa de
la impresora. S

Serla deseable codificar y almacenar la resistencia del TSR a una cierta

temperatura en el componente reemplazable de la impresora, y por Io tanto

eliminar la necesidad de un hardware analoge de medicién y el costo

asociado. La impresora serla entonces capaz de ysar los datos codificados

nto con factores adicionales para determinar la temperatura del/r;amblaD
junto co iciona e j
- g——

Cdel cabeznl d'e |mpres|6n s’m realizar las mediciones andlogas iniciales de la
St —
resmtencla del TSR.

Tipicamente hay un nimero limitado de bits disponibles en una memoria de
un componente reemplazable de impresora. Se pueden implementar bits
adicionales si hay espacio disponible, pero los bits adicionales
incrementarfan el costo del componente reemplazable de impresora. Serla

deseable dar “doble uso” a ciertos bits de la memoria, tal que los bits que

e

L=

representan un tipo de informacién también sean utilizados para_repregentar

informacién codjficada_ de =

\Para ciertos tipos de bits en memorias de( ponentes reemplazableg)d

impresora, tal como los bits de \a smgulan_da_ag_ ge la pluma® §es deseable
tener una distribucion relativamente aleatoria de valores t'i-e bit, tal que los
mismos valores de bit no se dupliquen regularmente (si se da el caso), y

cada memoria almacena un valor Gnico para la singularidad de la pluma. Sin

embargo, si todos los TSRs en una microplaqueta particuldy estin disefados

para tener ia misma resistencia nominal, los valores de bits que represt

-—
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la resistencia medida de los TSRs cubriran un rango relativamente estrecho,
Yy no proporcionarédn la aleatoriedad deseada si los valores de bits han de
representar tanto la singularidad de la pluma como la informacién del TSR.
Seria deseable variar la resistencia nominal de los TSRs en la fabricacion
para incrementar el rango de valores de bits del TSR, y por lo tanto
proporcionar mayor aleatoriedad o singularidad para los valores de

singularidad de la pluma.
Resumen de la Invencién

Una forma de la presente invencién proporciona un componente

———— = - .

reemplazable de impresora que incluye un resistor termosensor que tiene

\

c

N

una primera resistencia. Un modificador de resistencia acoplado al resistor
termosensor modifica la primera resistencia. En una modalidad, una
memoria aimacena un valor de resistencia que representa una magnitud de

la primera resistencia modificada.

Descripcién Breve de los Dibujos

La Figura 1 es urbgrama de’ Bl-c;a::é' eléctrico \de los componentes
principales de una impresora de inyeccién de tinta de acuerdo na

modalidad de la presente invencién.

oo e
\ La Figura 2 es un\diagrama de una tabla de obsen_ty)ue ilustra_log
T AV My ——-"N‘_.-..._._

L

valores Je bits asociados conos valores de resistencia de! TSR.

-

?

%

)
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La Figura 3A es un diagrama esquemético de un circuito para definir el
@

estado de un bit fusible de una memoria de un cartucho de tinta de inyeccion.

—

La Figura 3B es un diagrama esquematico de un circuito p'_a:a definir el

estado de ug_lgit enmascaragg__t_ie la memoria de un cartucho de tin_ta_a de

inyeccion.

La Figura 4 es ur@agrama de una hbiigque ilustra la informacién

almacenada en la memoria de un cartucho de tinta de inyeccién de acuerdo

con una modalidad de la presente invencién.

La Figura 5A es una vista superior aumentada de una porcién de longitud

variable de un TSR de acuerdo@e modalidad de la presente invencidn.

\ La Figura 5B en una vista superior aumentada de la porcién de longitud

C variable del TSR ilustrado en la Figura n de cortocircuito ‘ (-:
agregadn‘ar la resistencia nominal del TSR.

\La Figura 6 es una grifica de bamras que ilustra la resistencia medida del O

TSR de una pluralidac@nsamblajes del cabezalde i presit; @ inyeccidn

\

de tinta en una sola microplaqueta.

Descripcién de las Modalldades Preferidas

En la siguiente descripcién detallada de las modalidades preferidas, se hace

o

referencia a los dibujos acompafiantes que forman parte de la misma, y en la
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cual se muestran por medio de ilustracién modalidades especificas en la

\ cuales se puede practicar la invencion. Se debe entender que se pueden
utilizar otras modalidades y se pueden efectuar cambios estructurales o 9
légicos sin desviarse del alcance de la presente invencién. La siguiente )

descripcion detallada, por lo tanto, no debe ser tomada en el sentido
-q.\

limitante, y el alcance de la presente invencién/esta definido

por las

reivindicaciones agregadas.

I. IMPRESORA DE INYECCION DE TINTA

La Figura 1 es un @bloque eIéctneo)de los principales

\ compone de una impresora de inyeccién de tlnta de acuerda@una C )

o ——
modalidad .d

i rtucho de tinta de inyeccitn remowbla 12, el cual incluye
( ensamblaje >Q

suministro de tinta 26. El cartucho de tinta de inyeccién 12 se conecta en

e

forma removible a la impresora 10. nsamblaje del cabezal de impresi6n

\@m— 14 incluye al menos un cabezal de 'gmprasién 14A. y u;a ( )

resistor termosensor (TSR) 14B. La memoria 16 puedg incluir muitiples

G 1

\ asociado§ samblaje ‘del cabezal de impresién de inyeccién de tinta

la presente invencién. La impresora de inyeccién de tinE 10 '

e ——

e . -

del cabezal &mﬁ'—esl de myeoclbn de ti j4 memoria 16, y

formas de memori

, ROM y EEPRO

Rl b e ——
é 14 y suministro de tinta 26.\ En una modalidad,\Ja memoria 16 incluye datos Wa

.,

escritos en |a planta y datos gmbaMr la imprasora. &n una modalid
<. la memoria 16 especlificamente ificlu OM de 26 bits 16A, que tiene 13 ?

blts “fusibles” y 13 bits “enmascarados” @m@ ‘ 4

Ios 26 bits en el ROM 16A son bits fusibles. Con bits fusibles, en cualquier
\ pam————

punto de la vida del producto, los bits fusibles pueden ser fundidos con el
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equipo correcto. Por lo tanto, el uso de bits fusibles proporciona una gran

cantidad de flexibilidad. En contraste, los bits enmascarados son bits daf

-

“clave dura® que se definen durante el proceso de fabricacién. |

...._-,N

Cada bit fusible puede ser fijado al fundir un resistor en un circuito 30
(mostrado en la Figura 3A) que representa el bit fusible. Cada bit

enmascarado puede ser ﬁjad reslsn cnrcurto 3008 g

(mostrado en la Flgura 3B) que re resenta el bit enmascarado. En una '

N —— -

dhgaveza
modalidag, el ROM 16A asta |n rado con el ensamblaje d I\‘bezal de ,

i
( mprasbndS’L'ely eccion de tinta 14 En una modalidad altemnativa, el ROM f—“

16A puede estar mtegrado con ‘9I suministro de tinta 26{_Sera entendido por )

{ Iguien o@abilid_aq_ en el arte que, en Iuga('d'e inco ensamblaje del .
Eabezal a.:imprasibn dexX{ iém4 4y suministro)de tinta 26 en

e L e e

un cartucho de tinta de inyeccién 12, el ensamblaje del cabezal de wnprasnérr

. <
de inyeccién de tinta 14 y el suministro de tinta 26 pueden e'star en carcazas Q// }

separadas y pueden incluir memorias separadas. /

entre €l cartucho de tinta de inyeccién 12 y el controlador 34. Las lineas de
—————
u

nicacion 20 incluyen lineas de direccién 20A, primera Ilnea habilitadora

e

La impresora 10 inclu eas de comunicacion 20 pa fomunicaciones |

-

de codificacion 20B, segunda linea habilitadora de codificacién 20C, y linea ( )
e

-'-'—"-J' — -
una modalid’afd)‘
- \

de salida 20D, las cuales estdn conectadas al ROM 16A
incluyen 13 lineas

‘-——'-\f-..

En una formia de la invencién, las lineas de direct)
e ————

de direccién. La pnmera Ilngil'gl)_ll..ltadora de codrﬁcaclbn 20B se usa para
seleccionar bits fusibles . el ROM 1BA la segunda linea habilitadora de

codificacién 20C se usa para selecclonar bits enmascarados(en el ROM 16A!

Las lineas de direccién 20A s.edugara seleccionar un bit fusible o un bit



40

enmascarado particular. El valor de un bit fusible o enmascarado |

seleccionadp es leldo sensano Ia salida de una linea de salida 20D. l
1

|

E| ensamblaje del ubozal de |mpre3|6n de |nyecc|6n de t tIJ 14, la memoria Bd

i
16, y el suministro de tinta 26 son oonectados a un controlador 34 el cual !
i

-
d los varios componentes de la impresora o sub-ensamblajes. n: O
procedimiento de control de impresién 35, el cual pu:q(e';s'g; incorporado en\ _}Mf/

el programa controlador de la impresora, ocasiona la lectura de datos de la q ‘)i\"
- 2 N t——— » . J
&

\ incluye tanto accesorios permanentes como ele s para el trol de

memoria 16 y ajusta la operacibn de la imprasora de acuerd datos

\ =g
d accesados (
@bezal de |mpms|6n de in, |nyecc|6n tinta 14 y el suministro de tinta 26 ,

AT TEe ¥ " T "

para hacer que las gotas de tinta sean eyectada{ en una manera controlaa} :
@@‘dﬂ impresién 32. - :

Un procesador anfitrié estd conectado al oontrolador 34, e incluye una’

. el ok A, Lo P

® unidad central de procasamlento (CPU) 38 y un software controlador de lai

IE——— . @
d impresora 40. Un monitor 41 6& conectado a!)procesador anfitrién 36, y se: Q/ N/

: ]
utiliza para visualizar varios mensajes que indican el estado de la impresora:

I P

Y

o

memoria 16. EI oontrolador 34_po-ntro'l el ensamblaje

de inyeccion de tinta 10. Altemativamente, la impresora 10 puede sen

§
conﬁgurad? para operacion en solitario o en red en donde los mensajes son,
FA i

visualizados en un panel frontal de la impresora. '

L. CODIFIGANDE)\I FORMACION TSR Q

\

Como se muestra en la Figura 1, el éﬂﬁblaje del cabezal de lmpresubn d;

\yecclén de tlm_lncluye el TSR 14Bmel TSR 14B
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0,5 por ciento cobre, y 99,5 por ciento aluminio. La resistencia del TSR 14B

es_medida durante el proceso de fabricacién, y luego algunos bits son

*fundidost en el ROM 16A hara almacenar un valor ooir!i_c_:a_ﬂo  que _rgp_rqsgnin

la resistencia medida.
\_/'l

En una modalidad, la resistencia del TSR 14B en L‘mlér{samblaje del D
- -« = - = ) t
cabezal de im re§ii'_5|3~.,14 na microplaqueta es medida a 32 grados

e EE———

Celsius'.—-é-n‘ una forma de la invencion, 280@ dei cab;zal de" :

imbre? 4 son formados en una sola microplagueta. El valor medido de la

resistencia es truncado (por ejemplo 258.9 ohmios se vuelven 258 ohmios).
El valor truncado de la resistencia se encuentra después en la tabla de
observacion del valor de resistencia a codificacién 200, mostrada en la figura

2.

K
La tabla de observacidon 200 incluye las columnas 202A y 202B, y una :
|

pluralidad de entradas 204. Cada entrada 204 en la tabla de observacion -

—

200 asocia un conjunto de valores de bits (mostrados en la columna 202B) '

con un valor de resistencia (mostrado en la columna 202A). Basandose en :

- e -

;

los valores de bits hallados en la columna 202B para el valjr de resistencia

medido, se funden los bits comespondiente {en el ROM 16A/para almacenar

la informacién de la resistencia de! TSR. (Estos)bits fundidos &n ol ROM 1

son luego probados para asegurar que se han almacenado los valores 'l

cormectos de la resistencia del TRS. En una forma de la invencién, para ‘

protegerse contra el error, si ninguno de los bits del TSR es fundido (en otras ‘
£ NN

palabras, cambiado de 0 a 1), la pa@:z‘a‘d a nivel de la

microplaqueta. Sin ninguno de los bits del TSR son cambiados, esto quiere

decir que la parte fue saltada de alguna manera durante el proceso de
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fundido del bit, 0 que el proceso de fundido del bit no funciond cormectamente

para la parte en particular.

A
|
E

lll. CIRCUITOS ROM

El Froeeso de fundido de bits parQI:OM 1G}>ari dependiendo

es un bit fusible o un bit enmascaradd. " La Figura 3A es un diagram

?/ {enelt
esquemadtico de un circuito pae? ir el estado de un bit fusibje en el RO

18 El circuito 300A incluydlpfimera entrada habilitadora g& cdificacion

_on) 302,

\ \} istencia 310,

(E_off) 314, transistor 316, y tierra (p_gnd) 318. La entrada de direccién 306

#_out)304, entrada de direccién 306 \4pdnsistor 308,
| ',.._-; F
nsistor 312, segunda entrada habilitadora de codificacién

estd acoplada a una de las lineas de direccién 20A (mostradas en la Figura

1). La primera entrada habilitadora de codificacién 302@3& aco I-a:!.a‘i' B | (} N
g pada a_

primera linea habilitadora de codificacién 20B (mostrada en la Figura 1). La

segunda entrada habilitadora de codificacién 31¢ esta acnplada a Iai'egunda

linea habilitadora de codificacién 20C (mostrada en la Figura 1). La salida

304(gsta acoplada a nea de salida 20D (mostrada en la Figura 1).

N\

d n una modalidad,
is 3 _efecto de campo (FET). (La entrada de direccit

transisio
acoplada ‘1 a'esrga gel transistor 308. La primera entrada de habilitacién

-~

transistor 316. La salida del transistor 316 a@ -acoplada ia)la segunda

entrada habilitadora de codificacién 314. La descarga del transistor 3'@

Ia fuente del transistor 308 y a la salida del transistor 312. La |




' lada a tiorh 318. La resistencia 310(estz
fuente del transistor 316 (gsté a_eop ada a tf/ resistencia @,

- o ———

q:sici'onada entre la salida 304 y la descarga del transistor 312. La fuente

. ;o T
del transistor 312 est4 acoplada atiery 318.
Ce e N s

@it fusible\/‘enel'ROM 18A, tal como el bit representado por el circuito,

300A eldo fijatido, la primera entrada habilitadora de codificacién 302 en
;:ntrada de direccion 306 en alto.@ sefal on la

salida 304. La primera entrada habilitadora de codificacién 302 es fijada en’

alto por el controlador 34 al fijar la primera linea habilitadora de codificacién
20B en alto. La entrada de direccién 306 es fijada en alto por el controlador
34 al fijar la linea de direccién 20A acoplada a la entrada de direccion 308 en
alto. El voltaje de salida en la salida 304 es sensado por el controlador 34

sensando el voltaje en la linea de salida 20D.

El transistor 308 actia como una salida AND, con las entradas 302 y 308. Si
las entradas 302 y 306 estdn ambas en alto, fluye una -cormriente por el
transistor 308, prendiend transistor 312. El transistor 312 actida como un

transistor fnirolador, contfolando Ia salida 304. Si se funde la resistencia

310, el voltaje en la salida 304 sera alto/indicandojun 1 légico. Si no se funde
la resistencia 310, el voltaje en la salida 304 sera bajo, indicando un 0 légico.
En una modalidad, la resistencia 310 es fundida al dirigir una cormiente

grandla resistencia 310. E) trdnsigtor 316 es usado como un

reductor de energla activo para prevenir qu as de comiente del transistor

308 prendan el transistor 312 cuando el transistor 312(debe estar apagado.

El transistor 316(es prenﬂid§ al fijar la segunda entrada habilitadora de
codificacién 314 en alto. Cuando se prende, el transistor 3168 desvia la

cormrriente del transistor 308 a tierra.
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C_I Adicionalmente &l fundir ramstencla 310, se pueden emplear otros métodos

para crear un circuito abierto para definir el estado de un hLit en eI ROM BA
cortado mecénico, cortado con laser, asl como otros D : ‘

La Figura 3B es un diagrama esquematlco de un circuito para definir eI

estado de un bit enmascarad ROM 18A. El circuito 300B esm

sustancialmente [o mismo que el circuito 300A mostrado en [a Figura 3A, oo+

las excepciones que el resistor 310 es reemplazado por un interruptor 320, 3}
f - . e e {
el transistor' 22 tiene ulﬁ anch§ més estre@ que el transistor 312. En una

s S TR o aee s

v B
modalidad, el interruptor 320 no_es un _interruptor fisico en realidad, peré r)/
representa ya sea la presencia o la ausencia de una resistencia. En un;l rl 'W
forma de la invencién, una resistencia 320 @um@pmm&w —4"
de fabricacién para proporcionar un valor logico de bit de 1. Si hay una

\-—-—-‘.—ﬂ
resistencia presente en [ugar del interruptor 320, la resistencia tiene

suficiente resistencia para actuar como un circuito abierto ente la salida 304 y
el transistor 322. $l la resistancia no esta presente en lugar del interruptor

320, no hay una resistencia adicional entre la salida 304 y el transistor 22.

La entrada de direccion 308 aooplada}a una de las lineas de direccid

20A (mostradas en la Figura 1). ] La primera entrada habilitadora de'.

codificacion 302(esté acopla fh a la segunda linea habilitadora de codiﬁcacipr
1

20C (mostrada en la Figura 1). La segunda entrada habilitadora de \

codificacién 314 esté'apl da a la primera [Inea habilitadora de codificacién ":

Figlra 1). La salida 304 a la linea de

salida 20D (mostrada en la Figura 1).

20B (mostrada en 1z
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La entrada de direccién 308 -—- a la descarga del transistor 308.

La primera linea habilitadora de codificacion 302 @sta acop]?d a la salida del

transistor 308. La fuente del transistor 308/est4 acc;'iilh'da la salida del
transistor 322 y a la descarga del transistor 316. La salida del transistor 316

@;Ta_% la segunda entrada habilitadora de codificacion 314. La
descarga :i;l transistor 31@ a la fuente del transistc‘:lj 308yala
salida del transistor 322. La fuente del transistor 316/est4 acopladg/a tiema |
318. Elinterruptor 310 egta posicionado’éntre la salida 304 y la descarga del

T

transistor 322. La fuente del transistor 322 étﬁ acoplaga a-tierra 318. Un bit

enmascarado ¢ 6A, tal como el bit representado en el circuito

jando Ja primera entrada habiltadora de codificacién 302 én/” |
alto, fijando la entrada de direccidn 306 en alto, sefial en la X .
salida 304. La primera entrada habilitadora de codificacién 302 es fijada en s. \
alto por el controlador 34 al fijar la segunda linea habilitadora de codificacion s
20C en alto. La entrada de direccién 3086 es fijada en alto por el controlador £
34 fijando la linea de entrada 20A acoplada a la entrada de direccion 308 en

alto. El voltaje de salida en la salida 304 es sensado por el controlador 34

sensando el voltaje en la linea de salida 20D.

El transistor 308 actia como una salida AND, con las entradas 302 y 306. Si

ambas entradas 302 y 308 estdn en alto/una corriente fluye por el transistor

i e LTy ™ fnElr Y 4L LAl

308, prendiendo el transistor 3227 El transistor 322 actia como un transistor /

htroladof, controlandg la salida 304. Si el interruptor 31 (en
- __/1 ]
otras pa , hay una resistencia presente), el voltaje en la salida 304 sera \
alto, indicando un 1 légico. Si el interruptor 3 (en otras

palabras, no hay resistencia presente), el voltaje en la salida 304 sera bajo,

indicando in 0 légico. E! transistor 31mo un reductor de

/

NS,
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energla activo para prevenir que fugas de corriente del transistor 308

prendan el transistor 322 cuando el transistor 322 debe estar apagado. El

transistor 316 es prendldo 'al fijar la segunda entrada habilitadora de i\
——

”'

codificacion 314 en alto. Cuando ests 5, el transistor 316 desvia .

cormriente del transistor 308 a tierra.

v comongermron ) <) > w\?“Q

/)

La Figura 4/es una tabla que ilustra la informacién alma nad-sOMﬁ

rdo con una modalidad de Ja prasen?h ncién. La tabla 400’
incluyg jdentificadores de la Iln |reoc|6n 402/ ydentificadores de ia linea l'
habilitadora de codificacion entlficadores de tipo de bit 4F y 4068 .'

(refend |f‘t‘.'llvamt.-.nte comQ [dentificadores de tipo de bit 408)\¢falores de '

bit 408, mpos 410A-410J (colecllvamente referenciados como campos
410). La tabla 400 es dividida e porclén 412yla porclcm 414. La porcion
412 de la tabla 400 represen informacion asf |ada con)los bits fusible,
como se indica por el identificador de tipo fusnble 406A La porcion 414 de la 1

tabla 400 representa mformaclo\afo;clada cor) bits enmascarados, como lo

indica el identificador tipo enm ira?ﬁ 408B. Cada uno de los

identificadores de linea de direccion 402 representa una de las lineas de

fusible o a un bit enmascarado. Tanto el bit fusible como el enmascarado

estdn numerados de 1 13@ i}. linea de direccién particular 20A N
’J

asociada con el bit. Los identificadores de la llnea habilitadora de

direccién 20A (mostradas en la Figura 1), y comesponde ya sea a un bit ;

codificacién 404 indican a la linea habilitadora de codificacién 20B o 20C que

debe estar fijada con el fin de seleccionar el bit correspondients. Un “1* en

los identificadores de linea habilitadora de codificado 404 corresponde a la



4
y

primera linea habilitadora de codificacién 20B, la cuara)Q

seleccionar los bits fusible. Un “2" en los identficadores de la linea
habilitadora de codificacién 404 corresponde a la segunda linea habilitadora

de codificacion 20C, la cyal es usada/ para seleccionar los bits
enmascarados.

. \ B y
: @ os bits enmas13

pluralidad de campos 410. Cada bit en un campo palticulaf':l:fo incluye un

valor de bit 408. Cuando de fija un bit, éste tiene el valor indicado en su valor
de bit 408 comespondiente. Cuando no se fija un bit, éste tiene un valor de 0.

En una modalidad, Ias}j’.l{blev-ﬂ y los bits enmascara fijan

durants bricacié del ROM 16A. En una modalidad alternativa, los bits

o
fusible 1-13 sb fijan después de la fabricacién el ROM 16A. También, como
- , e
se mencioné amiba, El ROM 16A incluye los-bits fusible en una

d“"

modalidad alternativa, de tal forma que todos los bits pueden ser fijados

después de la fabricacién.

El campo de singularidad de pluma/T. *S\R 410A incluye los bits fusibl

En una modalidad, los bits fusileMs n los tres bits mas significativos
que representan la resistencia medi;;: del TSR 14B. Como se menciond
arriba, los bits que representan la resistencia medida del TSR 14B se toman
de la columna 202B de la tabla de observaciébn 200. Como se describird més
adelante, los bits TSR también se emplean para proporcionar informacion

sobre la singularidad de [a pluma.

El campo de llenado de tinta-44QB incluye los bits fusible 9-10. /En una

modalidad, los bits fusible 9-10 prgporcionan un nivel de referencia o nivel
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activador para determinar cuando se debe visualizar una advertencia de bajo |
i
i
1

los bits fusible sp emplean para identificar si un cartucho de inyeccion de;

nivel de tinta.

El campo de mercadeo 410C incluye los bits fusible 5-8. En una modalidad,)

tinta puede ser utilizado en una impresora particular.

El campo de singularidad de plu SR 410D incluye los bits fusibl 3 E

una modalidad, los bits fusible 1-4 son los cuatro bits menos significativ

D e

que raprasentan la resistencia medida del TSR 14B. Como se mencion \c
amba Ios blts que representan la resistencia medida del TSR 14B se toman Q\ CL\
de la columna 202B de la tabla de observacién 200. Como se describira m%s 0y s

L T
adelar[e los bits del TSR también se emplean para proporcionar mfonnaen.’an \‘

de la singularidad de la pluma. ‘

I
_EI campo de singularidad de la pluma 410E incluye los bits enmascarados

n una modalidad, los bits enmascarados 12-13 son los dos bits ma's

significativos de un nlGmero aleatorioeqt!.le $6 usa en conjuncién con Io"s

campos de singularidad de pluma/TSR 410A y 410D para proporcionar uﬁl
\

valor de singularidad de pluma para el cartucho de inyeccitn de tinta 12.

uyelas letras "NA” (en otras palabras, no asignado).

El campo 410G incluye | bit enmasca 3 10. En una modalidad

deo 10 proporciona |nformac|6n sobre'la ubicacion de la boquilla. /;

N



ampo de tipo de pluma 4_‘!21.__,,_\‘ \

El campo de tipo de pluma 410l i ye Ii:ts,enmascamEn una>6

pro onan una idantiﬁcacin del tipo

En una modalidad, 10s bits enmascaradye gon los w;tlo\bib menos

{
e _
\ significativos de un nimero aleatorio que se emplea en conjuncién con los i e—

!
( campos dé. singularidad de plum R 410A y 410D para proporcionar un !
L '

alor de singularidad de pluma para el cartucho de tinta 12. El valor de;( )

C i Gingulaﬁdad-de plu ) que comprende los campos 410A, 410D, 410E y

410J, identifica de forma singular un cartucho de inyeccion de tinta 12, lo cua

le permite al controlador de impresora 34 determinar cuando ge ha in

stala_q
un cartucho de tinta nuevo. En una modalid;a.? -e-l—\-ra-I;r- de.si gulali;-ad d
qw'd n cartucho recientemente insertado es diferents que el de |
tres ultimos cartuchos insertados, la impresora se comportard como si '
hubiera insertado un cartucho nuevo, y puede realizar un esquema

alineaciéon, un reestablecimiento del nivel de tinta y una calibracién d

|
macion de ia resistencia del TSR de los camp " ‘

La impresora 10 obtieneli
e ——

LY

410A y 410D en ol ROM 1BA, y puede determinar la temperatura_del
ensamblaje del Cabeza
Setomas 06 improsionai

medicion andloga inicial de la resistencia del TSR 14B. Al conocer el

impresidén de inyeccién de tinta 14. Contrario a

teriores, la impresora 10 no tiene que realizar una
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coeficiente de resistencia térmica (TCR), y la resistencia del TSR 14B a un

cierta temperatura (la cualest codificada &n los campos 410A y 410D

ROM 16A), |a impresora 10 puede determinar a partir de w::tores

bl

tempemtura‘ del ensambiaje del eabaz{% impresién de inyeccidn de f{i

resora 10 también puede obtener un valor de singularidad dle
pluma del M 18A, el cual mcluye la informacién codificada delL TSR en | )d

eampos‘ 410A y 410D, asl como un nimero aleatorio de los campos 4108 y

impresién de _§ ion de bntauna microplaqueta, y
disefiados Bara tener la misma resiSte i

w ohmics. Para proporcionar un mayor grado de aleatoriedad a los valores™d B

Qf Qingu aridad de la pluma’l en una modalidad de la presente invencion, el 5
rango de los valores SR en los campos 410A y 410D se extiende fabricando
TSRs 148 con diferentes valores de resistencia nominal, como se describira

en més detalle a continuacién.

V. TSRVARIABLE

La Figura 5A es una vista superior aumentada de una porcién de longitud

variable 500 del TSR 14B. En una modalidad, la porcién de longitud variable
500 cerca de una esquina inferior izquisrda de Km‘m;ae

ensamblaja del chbezaf@de inyeccién de tinta. En una forma de
T ot
la invencion, el TSR 14B también incluye otras porciones acopladas a ja




H

20

porcién variable 500 que se extienden a otras regiones de la matriz de

ensamblaje del cabezalde impresién de inyeccién de tinta.
N\

La porcién de TSR variable 500 incluye una regién en forma serpentina 502

que tiene una pluralidad de regiones de transicion 508 cerca del las partes
superior e inferior de la regién serpentina 502. En una modalidad, la
corriente entra a la porcién TSR 500 por el conductor 508, se mueve hacia
ammiba y hacia abajo por ios miltiples tramos de la regién serpentina 502, y

luego sale por el conductor 504.

N o ——_
Q‘ ( En una forma de la invencié

a base de datos dy la matriz para el ensamblaje del cabezal de impresién
> .

de inyeccion de tinta 14. La porcién TSR 500 és formad m nicas de

» "
_._--._ -

L4

ara la porciéon TSR 500 Qté incluidc;

fabricacién estdndar que incluyen depositar una capa de meta grabnd Iaf

capa de meﬁrl:o E’m fotomascaﬁli;:pmpiada para generar la forma
serpentina 502 mostrada en la figura 5A.

La Figura 5B es una vista superior aumentada de la porcién de TSR variable

-

500 mostrada en la Figura 5A, con una barra de cortocircuito o puente 510
agregada para variar la vresistencia de la porcion 500, y
correspondientemente la resistencia de la totalidad del TSR 14B. La barra de

cortocircuito 510 reduce efectivamente la porcién TSR 500 al poner en corto

las primeras regiones de transicion 508 cerca de Ia base de la porcién TSR

soo,émbiandg;;aisl la resistencia nominal del TSR 14B. Asi que en lugar de/o

ir arriba y abajo por los primercs tramos de la porcidn serpentina 502, la
[N iy

-
mayoria de la comiente fluirs hon‘zontalmenQ‘tiavés de/la barra de

-—
Ty

cortocircuito 510 hasta que la cormriente alcanza mas © menos la mitad del
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camino( a través\d‘ala regién serpentina 502, y entonces la corriente

comenzara a fidir hacia arriba y hacia abajo por los tramos restantes de Ij'

porcion serpentina 502 y saldra por el conductor 504.

)
X S———

H
|
1
En una modalidad, se proporcionan cuatro longitudes diferentes del TSR 148 ()
I

"\ —-‘j i
\(y cuatro valores nominales de resistencia diferentes) @na
g(microplai queta gl modificar la longitud de la porcién de TSR variable 500 con

una bama de cortocircuito de longitud variable 510. En una modalidad

N altemativa, se proporcionan cinco longitudes diferentes dé\T SR 14B (y g_n

‘2

valores nominales de resistencia diferentes una\ghicroplaqueta)) Se i
:-t‘

pueden proporcionar otros nimeros de longitudes del TSR en modalidades
alternativas. : %'{ \B‘ W/
Y ¥

de resistencia variablé_en ensamblajes del cabezal de |mpres|6n\de inyeccién /G

mta sin la necesidad de disefiar una Uni matnz del ens-;mblaje d;l. ﬂ
@:ezal ‘d; impresién de myeoclé @ tinta parq7nda valor nominal de/)Q

resistencia del TSR deseadbs\ En una modalidad) se adicionan bamas de
cortocircuito de longitud variable 51( @ arca de la mascarilla en lugar de

la matri£ del ensamblap__delwpraslo de lnyecclb'lnta Por _

lo tanto, se utilizan los datos del marco de la mascarilla (en lugar de los datos
S e, S

Una forma de la preaente invencién proporciona un méto i SRs

de la matriz) para hacer modificaciones menores a la longitud de los TSRs

14B en una microplaqueta.

~— . m—— :
@no de matnz del ensamblaje del cabezal d |mpresn'm de myecclén de )
/\l -

ina microplaqueta (o

(
1
d

Nt



o S, |
S - - . - - - el W S et—

K del ensamblaje del cabezal de impresién de inyeccién de tjnta en una

myeoclbn de tlnta es dlsenado hq vez, y el disefio es puesto 280 veces en}”

una mascarsilla completa para una microplaqueta. Adicionalmente a los;

datos de la matriz, la fotomascarilla también incluye datos del marco. Eli

marco generaimente es un borde alrededor de cada matriz individual. L031
I

datos del marco son almacenados sepamdamente de los datos de Ia matnz
_J-.—-

El marco es relativamente grande, solo tiene unas cuantas caracteristicas en °
él, y tiene lugares para 280 matrices. El marc@oblado de 280 copias
de la matriz del ensamblaje del cabezal de impresion -ae inyeccién de tinta

!

genérico contenidas en la base de datos. El marco incluye caracteristicas

para generar barras de cortocircuito 510 de longitud variable.

En una modalidad altemativa, se usa una fotomascarilla con cuatro o cinco
e

- - ————  abn 8 TR
matrices del ensamblaje del cabezal de’ imprésion de myecclon de tinta, se

- -

lugares para la matriz. De tal forma que se imprimirian cuatro o cinco N
XN

r

Altemativamentse, los cuatro o cinco matrices e"'n la fotomascarilla podrian ser
insertados en una fotomascarilla mds grande, tal como una fotomascarilla de
microplaqueta entera. Los cuatro o cinco matrices en la fotomascarilla serfan
sustancialmente iguales, excepto que el marco sobrepuesto agrega barras de
cortocircuito 510 de longitudes variables para producir TSRs 14B de

resistencia nominal variable.
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La Figura 8 es un gréfico de barras 600 que ilustra la resistencia TSR medida

de una pluralidad de ensamblajes del cabezal de |mpresu'm de |r_1_\£enc|6n-de—-=-

tinta ‘@ma sola mlcroplaquitf En el eje honzontal hay una lista de

fmgy wf  SwR

numeros de pluma que va de 1 a 100, cada uno de |gs cuales represen

e o = - w——

@Iaje del cabezal de |mprasu5n de inyeccién de tlnta so'gra

S g 4

g

mmpr‘asn'm de Ryeoclén de tlnta sobre una mlcro{alaqueta pero solo

- e e s

muestran 100 en la Flgura 6. El eje vertical muestra valores de reslstencla

en ohmios para los TSRs 14B.

Como lo indica el gréifico 600, hay cuatro longitudes diferentes de TSRs 14B

(y cuatro valores nominales de resistencia diferente: ra los ensamblajes

P

del cabezal de impresion de inyeccién de tinta 14 sobrea microplaqueta (los

cuales se identifican por los nimeros de referencia 602A, 802B, 602C, y
ek

6802D). A pesar de haber sido disefiados para la misma resistencia nominal,

R rTaT L

la resistencia del TSR varia entre cada uno de los cuatro grupos 602A, 602B,

602C, y 602D, debido a tolerancias de fabneacubn Por lo tanto ademas de
--ab-u e Y v o T, . -

las cuatro (o cinco) diferencias nominales da reslstencla hay un rango de

valores de resistencia del TSR dentro de cada grupo 602A, 602B, 602C, y

602D de los TSRs 14B. El espesor, ancho de linea, y composicién del

material de los TSRs 14B puede variar a través de Ja microplaqueta. Asl

que aunque los TSRs 14B (estén dlseﬁado ara un punto nominal, hay un
cierto rango de mediciones que ocurrirlan en la fabricacién normal de éstas

partes.

Dentiro de cada grupo 602A, 602B, 602C, o 802D de los TSRs 14B, si el valor
truncado de |a resistencia de un TSR 14B varla lo suficiente al de otro TSR



55

24

\ 14B (por ejemplo, un ohmio o més), los dos TSRs 14B serdn asignados a un M ?

conjunto diferente de bits de TSR (los cuales son almacenados en los

e

campos 410A y 410 del ROM)}18A). Si no hay mas de un ohmio de

'fseparacibn entre los valores truncados de las resistencias de los TSRs 14B,
los TSRs 14B tendrdn el mismo conjunto de siete bits en los campos 410A y
410D, pero los bits adicionales en los campos 410E y 410J causardn una
variacion en el valor de singularidad de la pluma. La gréfica 600 también
indica que, si la resistencia nominal de los TSRs 14B no fuera variable, la
Unica variacién en los campos 410A y 410D seria la variacién relativamente
menor de la resistencia que ocurre en un solo grupo 602A, 602B, 602C o
602D. Y la posibilidad de obtener valores de singularidad semejantes

subiria.

Una modalidad de la presente invencién codifica y almacena la resistencia

N

del TSR a cierta temperatura en un componente de impresora reemplazable, O
y por lo tanto elimina la necesida ardware janalogo de medicion y el

—
L

-
\, costo asociado. La impresora 10, es por lo tanto capaz de usar los datos 0
codificados junfo con los factores adicionales para determinar la temperatura

de ensamblaje del cabezal de impresién 14, sin realizar las mediciones

andlogas iniciales previamente requeridas de la resistencia del TSR. {\

Las modalidades de la presente invencién también enfrentan el problema del

numero limitado de bits que hay tipicamente disponibles en la memoria de un

emplazable de impresoiertos bits dos veces, y por

‘_ )
- costo adicional de adicionar més bits. En una modalidad,

componente re

lo tant @
I -
los bits que representan un tipo de informacién (por ejemplo, la informacitn

de singularidad de pluma) también se usan para representar informacién del

f—_—r) P
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X TSR codificada. Asl mismo, en modalidades de la presente invencion, Ia<“‘7

resistencia nominal de los TSRs( variada -en la fabncacabn para

incrementar el rango de los valores de los bits del TSI( proporclonando)por >O
<

lo tanto mayor aleatoriedad o singularidad a los valores de singularidad de

Aunque anteriormente se han ilustrado y descrito aqul modalidades

especificas para propésitos de descripcion de la modalidad preferida, se

apreciara por aquellos con habilidad en el arte que se pueden sustituir una

gran variedaq de implementacCiones alternativas y/o equivalentas por las

modalidades especificas mostradas y descritas sin alejarse del alcance de la
presente invencién. Aquellos con habilidad en el arte quimico, mecénico,
electromecanico, eléctrico, y de computadores apreciaran rapidamente que la
presente invencién puede ser implementada en una amplia variedad de
modalidades. Esta solicitud tiene la intencién de cubrir cualquier adaptacion
o variacién de las modalidades preferidas aqul discutidas. Por lo tanto, es
manifiesta la intenciébn de que esta invencién esté limitada solo por las

reivindicaciones y los equivalentss de las mismas.
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REIVINDICACIONES

LO QUE SE REIVINDICA ES: \}ﬂ :}

1.  Un componente reemplazable de impresora (14) que comprende:

un resistor termosensor (14B) que tiene una primera resistencia; y

un modificador de resistencia (510) acoplado al resistor termosensorl

a @E‘a"ﬁ&ﬁﬂ primera resistex@ (2 :

2. El componente reemplazable de impresora de Ia reivindicacién 1-

ademds oomp@ \

una memoria (16A) para almacenar un valor de resistencia qu o

representa una magnitud de la primera resistencia modificada.
AL

3. El componente reemplazable de impresora de la reivindicacion '§;@
: memorie‘ es un ROM: ) >O
\

' J
4. El componente reemplazable de impresora de la reivindicacién 2.( enf ) M )<

el valor de resistencig almaoe_lla_c}} también representa al menos,

una porcién de un segundo tipo de informacion del componente.

\

5 El cop onente reemplazable de impresora de la reivindicacién @

@el modificador de la resistencia es un conductor para poner en
\‘_-—-——"—""

A —

cortocircuito una porcion del resistor termosensor.

e

* it
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Un método para formar una pluralidad de componentes reemplazables

de impresora (14) con resistencias termosensoras (14B) que tienen
valores nominales de resistencia variables, el método comprende:

proporcionar una microplaqueta;

formar la pluralidad de componentes reemplazables de impresora

la microplaqueta, cada uno de la pluralidad de componentes
reemplazables de impresora incluye un resistor termosensor, cada
resistor termosensor tiene sustancialmente la misma resistencia
nominal; y

formar_yna_pluralidad_de modificadores de resistencia (510) la
microplaqueta, la pluralidad de modificadores de resistencia
configurados para modificar la resistencia nominal de la pluralidad de
resistores termosensores, forrnando asl resistores termosensores que

tienen valores nominales de raslstencla variables.

——

El método de la reivindicacién 6, ¢ 3 comprende:;

proporcnonar una pluralidad de memporias (18A) m

e L R
asocladi) a de la pluralidad de componentes reemplazables de [
|
impresora; e T )i

medir la resistencia de cada uno de los resistores termosensores; y
P o

almacenar un valor de resistencia en cada una de la pluralidad de
‘-’—“
memorias, el valor de resistencia en cada memoria representa una

magnitud de la resistencia medida del resistor termosensor asociada

con la memoria.
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\
1% »
El método de la reivindicacién w ada una de la pluralidad de

componentes reemplazables de impresorajes formado baséddo en\un

T ' .
solo conjunto de datos de matriz genéricos. :
i

%.33
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Un sistemg de impr-es'ibn que og[npmnde:)
un ensamblaje de cabezal de impresién de inyeccién de tinta (14) que

e e St .. - I

incluye al menos un cabezal de impresion de inyeccién de tinta (14A)

par—a_ depositar selectivamente gotas de tinta en medios de impresién
(32);
un suministro_de tinta (26) para almacenar !a tinta que serd
proporcionada al por lo menos un cabezal de impresion de inyeccién de
tinta;

un resistor termosensor (14B) que tiene una primera resistencia;

un modificador de resistencia (510) acoplado al resistor termosensor
para modificar la primera resistencia;

un dispositivo de memoria (16A) para almacenar un valor de resistancia)q
_#saﬂ-..n\

- g = e b

' 'que representa una magnitud de [a primera resistencia modificada; y

upcoitidlador (34) acoplado al dispositivo de memoria y que responde '
a la salida del dispositivo de memoria, el controlador configurado pa
determinar una temperatura de un componente dentro del sistema de
impresién basado al menos en parte en el valor de resistencia

almacenado.
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To:
Prics, Lucinda G.
HEWLETT-PACKARD COMPANY
Intellectual Proparty Adm.
P.0. Bax 272400

NOTIFICATION OF TRANSMITTALOF [ F '
INTERNATIONAL PRELIMINARY

RECEIVE

AUG 10 2003
PCT WEA . (P

Lot b

EXAMINATION REPORT

Fort Collins, Colorado 80527-2400
ETATS-UNIS D'AMERIQUE

(PCT Rude 71.1)
Data of malling
{day month/yesr ) 11/08/2003
Applicant’s or agent’y file reference IMPORTANT NOTIFICATION
10013432-2 ~
Internstionsl spplication No. Intemnazionsl Nling duin {dey/monshjyssr) | Priority datz {deypmonshjyesr)
PCT/UB 02/ 27849 30/08/2002 v 28/09/2001 /
Applicant

HEWLETT-PACKARD COMPANY et Al.

clestad Offies by paforming certain tranalations snd
paylng national mnm&nw (u'lluhmoﬂ'—lmi 1))(soe also the reminder

mnt by the Intarm: Buremu with Form BP0
Where & trengistion af the International mhhﬂﬂm-dﬁonh thet translastion st contain &
transiation nnexgs to the onal

pruliminery examination report. It ﬁmmum
ﬂmﬁmn:’nmdmmuﬂdﬂﬂm

Fwﬁmuﬂlmhlﬂh&&mmdmhdhmw—.-vmIId‘I-PC"I'AnIhn.'l

‘s sitardion s drawa to Articls 33{5), whith provides thal Uw criteria of nowily, hlwmlwlqanllnhlml
ﬁ“ InAnhh:Jﬂ)w(a m“hmimm exmmingion and that *my

o mmms».sn' :':"..: r-wm _.pu'“' from
orn
fu'-('l:iqdd—ln.dlw llm‘ll‘cll.dinh'-. © -

Nume and mailing sddrem of the IPEA/ Authorized officer

Patent Office, P.B. 5818 Pateotlaan 2

ﬁ N HV Rijswik - Netheriands
Tel.: (+)1-70) 340-2040
Pax: (+31-70) 340-3016

Farm PCT/IPEAJRIS (August 3003) P20473

RASMUSSEN 8 0
Tel (+49-89) 239 2528




PATENT COOPERATION TREATY
PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(RCT Articls 36 and Rula 70)

(Rationalined Report according to the Notice of the Presideat of the EPO published in the 0.J11/2001)
Applicanz’s or agent's fie refersnce st of Teamsatal of Imern
Internationsl spplieation No. Internationsl (il fling dute (day/maonthjysr) Priarity date (dey/mond yesr)

PCT/US 02/ 27849 30/08/2002 28/09/2001

Tnternationsl Patent (lamdification (IPC) or national classification ind IPC
B41J2/00

Applicant
REWIETT-PACKARD COMPANY et Al.

- This nmemationsl prefiminary examination report mﬂl this teaernational Preliminary Bxamining
! Mmdhkmnhqﬁmt_ﬂq to Article 36 by e i

2 This REPORT comsims of atotsl of ___ 2 sheets, Inchafing this cover sheet.

[ Thisreportis nisw socompuzied by ANNEXES, Ls., shasts of tm description, which have
been srmanded wnd are the basls for this unﬂ ldm-nlhlnfm Auhority
(-Mnllﬂlﬂﬂmdﬂn ve [nstructions

Thes sonemes condits of atotal of ____  sheets.

3. This repart conteins indications reixting o the following ims

I[X] Basis of the report
it [] Pedty
i [} Nonessbiishment of opindon with regard to novelty, Inventive step mnd industrial spplicabilicy

IV [] Lak of unky of invention
under Ardlcle nl
v iX] ln—el-:lmm. ua)mrq-du.m nventive step or industrial applivebiticy;
VI [] Certain documents ditzd
VIl [] Certain defects in the nternational spplication
Vil [} Certain cbesrvations en the internstionsl spphamion

Date of ubmizsion of the demand Dste of completion of this repart
28/04/2003 06/08/2003
Name snd mailing stkiress of the IPEA/ Authorizmd officer
——=5 Ewrcpean Patant Office, PR, 5818 Patentinan 2 LAUE F M
NL-Zi80 HV - Netherlands
Faxc {+31-70) 3403016 Tel (+49-09) 2399 2828

Form PCT/IPRA/O? [pover sheet) PADATS (October 2003)

(X



(D

INTERNATIONAL PRELIMINARY Intenational appiication NOPCT/US 02/ 27849
EXAMINATION REPORT

. Basls of the report

The basis of this intemational preliminary examination is the application as originally flled.

V. Reasoned statement under Rule 68.2{a)(|l) with regard to novaelty, Inventive step or -
industrial applicabliity

In light of the documents cited in the intemational search report, it is considered

that the Invertion as defined In at least some of the claims does not appear to meet
the criteria mentioned In Article 33(1) PCT, l.e. does not appear to be novel and/or to
involve an inventive step (see intemational search report, in particular the documents
cited X and/or Y and corresponding claim references).

Form PCT/409NE{ (EPQ-03-2002) P20752



TRATADO DE COOPERACION DE PATENTES

Remitente:

A

- OFICINA ENCARGADA DEL EXAMEN PRELIMINAR INTERNACIONAL

A:

Price, Lucinda G.
HEWLETT-PACKARD COMPANY
Adm. de Propiedad Intelectual
P.O. Box 272400

Fort Collins, Colorado 80527-2400
ESTADOS UNIDOS DE AMERICA

PCT

NOTIFICACION DE TRANSMISION DEL
REPORTE DEL EXAMEN PRELIMINAR

INTERNACIONAL
(Regla 71.1 PCT)
[Fecha de envio
(Dia/Mes/Ala/)
11/08/2003

No. de Expedients del Solicitante o Apoderado
10013432-2

COMUNICACION IMPORTANTE

(dfa/mes/afo)

No. de Soliciud Intemacional | Fecha Intemacional de Presentacién | Fecha de Prioridad (dia/mes/afio)

PCT/US 02727849 30/08/2002 " 28/08/2001

Solicitante

HEWLETT-PACKARD COMPANY y colaboradores

posterior a todas los oficinas seleccionadas.

y la remitind & asta oficina.

4, RECORDATORIO,

guis PCT pama solictantas.

1. Se comunica al sofickants que ia oficine encamgada del axamen preiminar Intamacional i snvia con ol presante el informe de axamen
preliminar Itsmacional, sleborado para la solicitud intemacionsl, en dado con los anexos comsapondientss,

2. Una copia dal informe, en caso dado con lcs anexos cormespondientes, se haca liegar a la Oficing intemacional pare su envio

3. Asoiciud de una oficina seleccionads, ia Oficina Intemacionsl prapamani una traduceidn del informe (pero no de los snexos) al inplée

Para ingresar an la fase naclonal el soficitante, dentro de los 30 meses a partlr de la facha de prioriiad (o en aigunas oficines Incluso
despuds), lens que reallzar anie cada oficina seleccionadn clertos acios (antrega de traducciones y desembolso de honorarios
necionales) (Articulo 39 (1)) (vémse también la informacién remitida por la Oficina intsmacional en ol Formulario PCTAR/3D1).

Sl se tiene que enviar a una oficina ssleccionada una traduccién de la solickud intemacional, entonces asta traduccidn tiene que
inclulr traducciones de todos los anexos al informe de examen prefiminer intemacional. Es obligacion del soficitante elsborar diches
traducciones y hacerias Rsgar directaments a las oficinas selsccionsdas respectives.

Mayorea defalies en cuanto a los plazos normativos y los requisiios de fas oficines seleccionadas se desprenden del Valumen il de la

Tel. (+ 31-70) 340-2040
Fax; (+31-70) 340-3016

Nombre y direccin postal de la IPEA/ Empleado Autorizado
Oficina Europsa de Patsntes, P.B. 5818 Patentiaan 2
NL-2280 HV R k — Paises Ba

oo Bajos RASMUSSEN § O

Teléfono No. (+45-89) 2399 2828

Formulario PCT/IPEA/416 (Agosto 2002) P20473




TRATADO SOBRE COOPERACION INTERNACIONAL

2

EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

{Articulo 38 y Regla 70 PCT)

[No. de Expediente del

Solicitante o Apoderado PROCEDIMIENTO Vaase comunicacién sobre el envio del informe de examen

POSTERIOR preliminar Imemacional (Formulario PCT/IPEA/418)

10013432-2

No. Sdlichud intemacional | Fecha Intemnacional de Presentacién | Facha de Priorided (dia/mes/afio)

(dfe/mes/alio)

PCT/US 02/27849 30/08/2002 26/08/2001

Clasificacién internacional de Patente (IPC) o Clasificacidn Nacional e IPC

B41J2/00

"Soliciante

HEWLETT-PACKARD COMPANY y colaboradores

snvia al solicknnts sagiln Artlculo 38.

Estos anexos comprenden en tolslde ) hojas.

1.  Este Informe de axamen preliminar intemacional fue sisborado por ia Oficina Encargada del Exemen Prefiminer Intemnacional y se

2. Este INFORME comprende untotaide 2 hojes, Inciusive esta portada

E] Ademis so adjunian ANEXOS sl informe; an ests caso se trata de hojas con descripciones, relvindicacionss y/o dibujos,
que se modificaron y que sirven de base a este informe, y/o hojas con correcciones efectuadas por esia oficine (véase
Regla 70.18 y Seccidn 607 de las insiruccionss administretivas al PCT).

3. Este informe contiene datos con respecio a los sigulentes puntos:

Tel. (+31-70) 340-2040
Fax: (+31-70) 340-3016

I B Basedelinforme
n [] Prorided
m O Sin slaboracién de un dictamen sobre novedad, aciividad inventiva y posbilided de aplicacidn Industrial
v D Uniformided deficlents de la Invencidn
A EI Declaracidn justificada segin Articulo 35(2) con respecioc a la novedad, la actividad invantiva y ia posbliiidad de
aplicacion industrial; documnantos y axplicaciones que sustentan ssta declaracion
vl |:| Clertos documentos snumersdos
Vil D Clerias deficiencias del regiatro intsmacional
vii O Clertas obsarvacionesa relacionadas con le sofichud internaclonal
Fecha de presentacidn de la peticién Fecha de la preparacién de este Informe
28/04/2003 08/08/2003

Nombre y direccién postal de la IPEA/ Empleado Autorizado

Oficina Europea de Patentes P.B. 5818 Patentiaan 2

NL-2280 HV Rijswijk — Paises Bajos LAUE F M

Teléfono No. (+49 89) 23998 2828

Formulario PCT/IPEA/409 (hoja de portada) P20476 (Octubre 2002)




s

INFORME DEL EXAMEN ‘x
PRELIMINAR INTERNACIONAL Solicitud internacional No. PCT/US 02/27840

. Base para éste Informe _
La base para este examen preliminar internacional es la solicitud como se entregé originalmente.

V. Afiracién razonada bajo la Regla 68.2(a)(ll) respecto a novedad, nivel inventivo o aplicabliidad
Industrial.

A la luz de los documentos citados en el Informe de blusqueda intemacional, se considera que la
invencién como se define en al menos algunas de sus reivindicaciones no parece cumplir con los criterios
mencionados en el Articulo 33(1) del PCT, en otras palabras no parece ser novedoso y/o involucrar nivel
inventivo (ver informe de bidsqueda intemacional, en particular los documentos citados X y/o Y y las
ralvindicaciones referenciadas comespondientes)

Formularic PCT/408NE1 (EPO-02-2002) P20725
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p— For receiving Offic use caly
PCT
meﬂm
REQUEST
-neadmgmu'"m mmmhmnﬂq. . | Name of receiving Office snd “PCT Lntemational Application™
mr.:.....a..mmsmz

Box No. 1 TITLE OF INVENTION
THERMAL SENSE RESISTOR FOR A REPLACEABLE PRINTER COMPONENT

BoxNa.ll  APPLICANT Dﬁlpﬂuidﬂhﬂm .
Name and adidrees: (Fawlly mame; for s legol antty, i gfficie] desigunation. No.
T et e o ety i ey e | (@30) B57-1501
HEWLETT-PACKARD COMPANY
Inteliectual Property Administration -
P.O. Box 272400, M/S 35 Tolegriater No.
Fort Collins, Colorado 80527-2400 —
United States of America Applicant’s registration No. with tha Office
Fm(ﬁuhmw)ofﬂrhm s‘ﬁ—gmumy).fm:

e [ RiTeneves [Joonsy [Shmems
Box Neo. nmmummaummmmm

i e e e U B, T

B iy tha applicant s Sicte (thatis, country) D licent only

DODD, Simon -

216 N.E. Plymouth Circle wplicant end ivenor

Corvallls, Oregon 87330 Inventor only (1 this check-bex

United States of America O not il in beicna)
Applicat's registration No. with the Offics

Stato (that ix. country) of nationality: Stats (Shat iz, country) of residence:

UK us

This - N
T nareceat [T ghdioned 7] ol degeand S oot [W] Skt [ e it
{_] Furtier epplicants end/or (further) iavensers are todicated oo » contimuation sheet.

BoxNo.IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

persan Identified below ia harsbry/has bemn behalfl
oflhwl)':h‘hﬂw h“u m agent D%ﬂ

o o i e Terers 2008

LUND, Scott A. ——r

Hewlett-Packard Company 79-2005

Intellectual Property Administration T(B12l) s

P.O. Box 272400 legriter No.

Fort Collins, Colorado 80527-2400 - -

United States of America mggm""'“’““m
e Ehove 1 uavd LA 1 s s saca) AN 1 D IO ey Tald po 0 e nd the

Form PCT/RO/101 (first sheet) (March 2001; reprint Jexmary 2002) Ses Notes to the request form



-

Box Ne. V DESIGNATION OF STATES Mark the applicable check-baxes below; at least one mant be markad,

‘The thllowing designstions are hereby made under Ruls 4.9(x):

Raglonal Patent

R AP ARIPO Patmt: GH Ghans, GM Gambis, XE Kenya, LS Lesotho, MW Malawl, MZ Mozsmbique, SD Sudan,
SL Sigym Laone, 82 Sorazilend, TZ United Republic of Tanxanls, UG Ugands, ZM Zambia, ZW Zinbsbwe, and my other
State which is s Comiracting State of the Harsre Protocol and of the PCT ({f other Lind of protection or ireatment devired,
specifyondotiad BBE) . . ... .0.iiiiiiiii i e ettt et re st i ar e sttt raanan

B EA EwrnsianPatent: AM Armenls, AZ Azerbaijan, BY Belsros, KG Kyrgyzswun, KZ Kaxakhstan, MD Republic of Moldova,
RU Russisn Federation, T3 Tejikistan, TM Torkmenistan, and swy other State which is » Contracting Sixte of the Euresian
Patont Conventlon and of the PCT

I8 EP Eurepeas Patmat: AT Austria, BE Belgium, CH & LI Switserland and Liochtenstein, CY Cyprus, DE Garmany,
DX Denmurk, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greees, IE Iroland, IT Italy, LU Lonembourg,
MC Mcaaco, NI, Netherlands, PT Portugal, SE Swedan, TR Turkey, snd any other Stats which ls 2 Contrecting State of
the Europesn Patemt Convention end of the PCT

W oA OAPI Patmti BF Burkina Paso, BJ Benin, CF Centrul Africsn Repohlic, OG Cango, C1 Cty 4'Ivoire, CM Cameroon,
GA Gabon, GN Guines, GQ Bqustorial Quinea, GW (uings-Bissan, MLE Mali, MR Muxitania, NE Niger, SN Smogal,
TD Chad, TG Togp, and any other Stxte which is a member State of QAP] snd a Contracting Swete of the PCT (§fother kind

of proseciion or treatwmant destred, spacifyy on dotted Bng} . . .. ... i e e a e s bt a e,
National Patent (if other kind of profoction or treatwd dasired, specify on dotiad Dus);
M AE Unitnd Arsh Emiratee R GMGambis Mz NewZaalend . ...............
W AG Amtigus and Barbuds B R Costls ... B oMOmm

Boenhime.....oocevveeeennn.n.. LXK Sri Lankn TM Twhmelsten. . ..............
W €O Colombia LR Libeia B TN Tunisla

Bl CR ComRica................... BLS Lesotho.........ceueveeeenns BTR Toksy......oocoieeiennnnn
BMCUCha......c.oeeeieeennnnes @ LT Lithunia Kl TT Trinided and Tobago ..........
K CZ Crech Republic . ... ............ B LU Laxambourg Liieceeereseseinenees
K DE Gumany.........0o0neee.n.. WLV Luvha W TZ United Republic of Taneania

B DK Denmark . ................... R MAMaoees........cveiiineee @ UA Ulkee . ................
# DM Dominics MD Republic of Moldows . . . . . .... WMUCUgmds .....ceoceenrnnnnss
BIDZ Algorin...cciiiiiiiiiniiiess eeereereseresnssenannnnnnns DR US United Stxies of America . .., . .
BIRC Booader.......cccvevennanns PO MO Madagasear. . .c.eeivviess reenerienererrenrierranes
W EE Bsonia..........oeeveeennn. R MK The former Yogosiav Republicof W UZ Usbekismn . . . ..............
WES Spain ... MACEORB . cuveennrannearas B YN VieNam......ocneeeen...
B Faed.....c.cooeveeeesnans B MN Mongota YU Yugosavld «.covvevrrnnnnnes
Kl GB United Kingdom MWMalewd ...t O ZA South Afdcs................

GD Greoads B MXMaico..........c.ceevnsens 08 ZM Zambis

GE GoOTglR .. ... eovveennnrnnns B Mz Mozambiqus B ZW Zimbabwe . .. ..............
BGHGhns.......cc.cna......, lNON-wly
Check-boxes bolow resarved for designating States which have become party to the PCT sfter issuance of this shest:

. V. Saint Vineant.snd the Grenading E ................................... E .................................
Precantisnnry Dasigastion Stutaneat: In addition to the designstions made sbove, the applicant also makny under Rulo 4.9(b) all
other dosignations which would be permitsed under the PCT exceps any designation(s) indicatod in the Suppismental Box g boing
excinded from the scope of this stasement. The applicant doclares thet those additions] designations sre subject to confinmation snd that

any dosignation which is not confirmed befors the expirzion of 13 months from the priovity dato ia to bs rogarded as withdrawn by the
spplicant st the expiration of thet time Nmit. (Conyirmation (nchuding fley) must recch the recetving Offics within the I -month tine livilt )

Form FCT/ROV101 (second sheet) (Jamuary 2007) Seoe Notx 1 the requast form



ShestNo. ..d...

BexNa VI PRIORITY CLAIM
The prievtty of the foliowing earlier application(s) is hereby claimed:

nf-lrpi..h d-"lznh: Where emriler application is:
oxtiooal epplicetion: | reylonsl epplicstion:® | imteroationsl spplication:
(dayrimanth/year) conary mglonal Offios recolving Office
28 Shptember 2001 | oavme7,028 us
{28/09/01) .
ftom (2}
fteen (3)
item (4)
itesn (5)

] Further priority clains are indicated in the Snpplemests] Box.

The recaiving Offics Is requested o prepare snd trangmit to the laterpational Buresz s curtified copy of the earlier epplicstioa(s) (only
mwmwmmhmmphmfnm#uumww
("5

OJuiens B omm [ me [Jtme O eee O eae ORG .

* Wharv the aqriier application ARIPO Indicats ai laxst ane country the Comvantion Profection
Mmyml‘-‘l’:'d# Maﬂ;ﬁmhmmnﬂ ﬁm.-..‘

----------------------------------------------------------------------------------------------------------

BoxNo. VII INTERNATIONAL SEARCHING AUTHORITY

Chles of 1
niwrnational l%h'Amm* m'nmrﬂ'm-‘w-mﬂh

results of carller refereace ta that search axxriier search hax basn carriad
Request to uge nudle ta {¥fan out by or requmisd from the
Date (iuyinonti/yenr) Numbar Comtry for regional Offiey)

Bex Ne. VIII DECLARATIONS

The following declarations xro contalned in Bozes Now. VIII (1) to (v) ark the applicable Number of
check-Bover balow and indicuss in the right colann the menber of each (ype of declarntion)): declarations
[0 BexNo.vin@ Declaration a3 to the idesity of the irversor
K] BexNo Vi) Declaration as to the spplicant’s cutitiomn, as st the intemational filing 1
date, to apply for and be granted s petent :
] BoxNo. VI i) Declarstion a3 1o the applicant's entitisrsent, a1 t the internstional flling
date, to claim the priority of the earller sppileation : 1

[J BoexNa.vingw) Declartion of invantorship (only for the purposes of the designation of the
Unaitod States of America)

[ BoxNoVI (v)  Declerusion as to non-prejudicial disclomures o soeptions o fack of acvalty

Form PCT/RO/101 (third sheet) (March 2001; reprint January 2002) Sew Notes to the request form



ShestNo. .. A...

BoxNe. VII () DECLARATION: ENTITLEMENT TO AFPLY FOR AND BE GRANTED A PATENT
The daclaration st conform to the standardized worriing provided for in Section 113; see Notes 1o Bazes Nox. VIL, VI (1) o (V) (in general)
and tha specific Notes 10 Bax No.VITI (tf). I thix Bax is not wsed, this cheat chould not be inciuded in the request.

Declaration a5 %o the spplicant’y entitloment, as «t the international filing dete, to spply for and be granted » patent (Rules 4. 17(i)
and 515, 1(a)i)), in & case where the declaration under Rule 4.17(lv) is not sppropriste:

in relation to this intemational application,

HEWLETT-PACKARD COMPANY Is entitied to apply for and be granted a patent by
virtue of the following:

an assignment from

DODD, Simon, 218 N.E. Plymouth Circle, Corvallls, Oregon 87330, Unlted States of
America

to HEWLETT-PACKARD COMPANY, dated 5 November 2001

This declaration |s made for the purposas of all designations, except the designation of
the United States of America

[ This declarstion is contizmed on the fiollowing shest, “Contiwstion of Bax No, VI (5)". i

Porm PCT/ROVI01 (declarstion sheet (1)) (Marah 200]; reprint Jmmary 2002) Seov Notes to the roquart form




BoxNe. VIl () DECLARATION: ENTITLEMENT TO CLAIM PRIOMTY
The declaration meut congform to the stendardined wording provided for in Section 213; ses Notaz to Bexss Naz. VIIL, VIl (}) io (v) (tn gemera])
and the spactfic Notas so Bax No, VI (i) ] this Beax i not used, this shont showld not be inchaled in the request.

Declartion as to the applicant's entitiament, as st the international Sling dats, to claim the pricrity of the earlisr spplicstion specified
below, where the applicant is not e applicent who filed the exriier spplication or whaye the zpplicant’s name has changad since the
fillng of the earlier appiication (Roles 4.17(iH) and 5156r.1(a)(iii)):

in relation to this Intemational application,

HEWLETT-PACKARD COMPANY Is entitied to claim priority of eartier application
No. 08/667,028

by virtue of the following:

an assignment from DODD, Simon, to HEWLETT-PACKARD COMPANY, dated 5

November 2001

This declaration s made for the purposes of all designations, except the designation of
the United Siates of America

D MMEWGMMI;WUIMN&VEGW.
Form PCT/RO/101 (declarstion shoet (1ii)) (March 2001; reprint Janmary 2002) Sae Notee s the requast form




) O anly (under Section 801(s)T)
an hlﬂnnuh-p.lllblll(w

- .t ) ﬁH.
Sty i

3.0 original general power of sitormey
L | mdpﬂﬂmdmmm.
if sy

5.[] ristomet explaining lack of sigosture
&0 kwl)WhluNo.VI-

9. repdable form (Indicate slao
o nmduﬂn Mm-mu.%n-uuu-

submitted for the purposes of international search
® uﬂmnmmwuumom

where check-bax s mgriyd In
0O rub A (VY or Bi(1) L me

Nomuber
of ieow

shenld sccompany the abstract: 68

tha copy for the purposss of imemational under
lunhu'd‘nlrhldhhh. Rale 13ter :
(:D-I.uzhju i O pot mmmunhm
e o o ooy ik e s g port
...................... 10. || other Gpecif): ADROITIMANt of Sub-Agent, .......... ¢ 1
Figire of the drawings which

Language of fillag of the
. tiora} soplicats

Bez Na.X SIGNATURE OF APPLICANT, AGENT OR COMMON REPREEENTATIVE
Nt 1o sach signaiure, indicaty the name of the person siguing swd the capacily in which she person sigm (If sach capacily iy not cbvioss ffom resding the repent).

b
d

/

1. Dato of actual receipt of the
Dato of actial roscipt of the parpartod

For receiving Office tme caly

mmmmmw

3. Cﬂrﬁdﬁbd‘nﬂulndpduwlm'lﬂt

4. Datoof izl recsipe of mrn-u

5 (lfmﬂ'mnume-m: ISA/

Transmittal of sesrch dalnyed
. D ulﬂlnﬁghpﬂm

2. Doawings:

[ ot received:

Dwto of receipt of the record
hyd:elnlﬂ-nlhnlm:m

For International Buresn use only

Fono PCT/ROV101 (last sheet) (March 2001; reprint January 2002)

Sea Notas 1o the reguest form



mmmcoon:w RECE|V

f 26 il SEP 2 4 2002

:;:OTT A LUND &gk EWT HP {'PEAGAL

From the RECEIVING OFFICE

HEWLETT-PACKARD COMPANY
PERTY ADMI CATION OF THE INTERNATIONAL
g‘;ngxc;mm NISTRATION APPLICATION NUMBER AND OF THE
FORT COLLINS, COLORADO 80527-2400 INTERNATIONAL FILINGDATE /
(PCT Ruls 20.5(c))

Dute of ool

!h'-llﬂa:.rj 17 Sep 2002
Applicent :nuptsl‘ll{;’:ue RTANT
internutinnal applicmion Na. Intemational T (day'mentk yaar) Priarhy (dmymenthyas)

PCTIUSO22T84 Aug 2002 28 Sep 2001
Al
HEWLETT-PACKARD COMPANY

Tinme wi 1he iventhn
THERMAL BENSE REBISTOR FOR A REPLACEABLE PRINTER COMPONENT

1 Theapplicant 1 herehy ootifled Ut the Enternational sppfica tan has been accandad t Internatious | spplicatlon usier and the
mizxnational [ ingdate Indicatod shove.

1. Theapplicant is firther notificd that the recond eopy of the intamational applestion:
[X] weswansmiuod o he inemations! Burcau oa 17 Bep 2002

D has not yet boen trenemitied o the Intemailons! Bureas for the reason indicwiod belowand s eopy ol Uils ol lestion
has been seniio the Interustiens] Bureas®;

D becuusz Lhe necessary national security clearsnce has nol yet boes obtaimed.
D hecauwse Avaen o be sparifind):

* The Internstional Buresu monitars the tranendal ofUve rocond copry by the reeslving OMeasnd will netify thespplicet {wih
Form PCT/R/A01 ) of s raceipt. Should the record copy not ha ve bees recel ved by the sxpinstlon of 14 mosiks fram topriardiy
dule, the Internotlons] Bureaw wlil notify the spplicant (Rule 22.1(¢)).

J. FOREIGN TRANSMITTAL LICENSE INFORMATION Completnd by:

D Addilonal Yioanee fiw Soceign irmnsemiual oot required. This mihject malter 15 covered by 5 (fomss alrendy grmied or
the equivalent LK, national spplisatlan. Refer in tha licenas fbr inferrmalion concerning (18 scopa,

D License for fereign transmbial not required. 37 CFR. 3.11{e)1)ar 37 CFR 5.11{c)}{2). However, & license may be
requires (nr ndditional mubject cwuer, Se= 37 CPR 5. 15(b)

[3] Foreign inraminel ivee pranied. 351286, 1M: 37 CFR 8.1 00 12 Bep 2002
{dme)
] srcrsiam O sromsasm
ik wnl nwiling sddress ol the receiving (fTice Autheriged nfficer ‘
Arvivinm Commurvioner for Paiem, Box PCT Eric Simms
Washimpon D.C 20231 Amn:ROUS
ki sl Ao, 703-308-3230 Telephooe No, 703-305-3781

o PCTRUXIOY (Julv 1992)
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Afticle 18 and Ruies 43 and 44)

e ro intemetional Search
e | FOR FURTHER gt el oo e o
10013432-2 ACTION .

Intemational application No. lm‘mmmm _(-E'_IMPIhIIW Date {day'moniheas)
PCT/US 02/ 27849 30/08/2002 28/09/2001
Applicant

HEWLETT-PACKARD COMPANY

This imamational Ssarch Report has baen prapared by this intsmational Searching Authority and is treremiited to the applicant
according to Article 18. A copy s being tranernitied 10 the inlemational Bureau.

This International Search Reporiconsistsofatotalofl 3 gheem.
1t Is ulso accompanied by a copy of euch prior ant documant clted In this report.

1. Gasis of the report

a Wit regard to the Isnguage, the intamationa) search was cardod out on the basls of the iInternational spplication In the
ianguage In which h was filed, uniess ctherwiss Indicated under this ham.

D tha irdsmational ssarch wes carried ot on the basls of & tmnsistian of the intlsrmationst application fumished to this

Authority (Fute 23.1{b)).
b. With regand o sny nucieotide and/or amino scld ssquence disciosed in the itsmational application, the intemational search
was carmied out on the besis of the Heting :

MhMMMh;ﬂmm.

filed together with the imeamational appiication in computer readable form.
fumighed subsaguently to this Authorty in writien form,

fumished subasguently to this Authorty in somputer readble form.

tha siatsment that the written tha discloaure in the
ﬂmwrr ' saguence listing doss not o beyond e

the stetement that the information recarded in computsr readable form s identical o the writtan saquence Bsting hes been

Cartain claime were found unsearchable (Sew Bax I).
Unlty of invention I lacking {(sse Bax II).

00 0O 00000

@

4. With rogard to the title,
[X] theisa is spproved as submited by the appiicant.
[l e has been establahed by this Authortty to read as follows:

§. With regard 1o tho shstract,

[X] thetnxtis approved es submitted by the sppiicant.
the teoxt hes been estabiished, acconding to Pule 38.2{b), by this Authority as It appears in Bax ili. The lcam s
D uilhinemmnmﬁ':mhdlnﬂnnnngdﬂmmuumw.rmnmnhbmhmﬂw.m

8. The figure of the drawings to ba published with the abstract is Figure No. B
[] s suggested by the appiicant [[] None ot the ngures.
D bacause the spplicant falled to auggest a figurs.
[X] Decsusethia figure betier charactarizes the invention.

Form PCTASA/210 (fine shoet) (July 1888)



INTERNATIONAL SEARCH REPORT

intsmatious! Application No
PCT/US 02/27849

L iy

According 10 inlamational Patent Classilicetion (IPC) o io both nationsl ciessification and IPC

Minkmum docianenistion
IPC 7 B4l

ssarched {ciassiication systsm folowed by caesBicetion symbols)

Docunsniafion saarched olher than minimum documsrniation 1o the exient tat sch documets are inakded in the flskds ssarched

PAJ, IBM-TDB, EPO-Internal

[ Elnctroric dawm base consued curing the imiamational sssrch (fama of da% base and, whers practicsl, aaarch anma used)

C. DOCLAEENTS CONSIDERED TO BE RELEVANT

Category ® | Challon of decument, with indication, whers spproprisia, of the relevani passages Rt 1o cisim No.
X PATENT ABSTRACTS OF JAPAN 1-16
vol. 2008, no. 04,
31 August 2000 (2000-68-31)
& JP 2000 006459 A (SANYO ELECTRIC CO
LTD), 11 January 26000 (2068-81-11)
abstract
X GANIM: °"Print Hamer Flight Time 1,5,6,10
I;la?er:ature Compensation Circuit. February
IBM 'i'ECHNICAL DISCLOSURE BULLETIN,
vol. 23, no. 9,
1 February 1981 (1981-62-81), pages
4107-4109, XP062219413
New York, US
the whole document
_I--
El Furthar documents are lisisd In the contimation of box C. Putet tamlly masmbere are lsted In v

* Special categories of cied doouments :

>
tﬂn‘ﬂdﬂﬂ?}.'ﬂﬂﬂl‘hdﬂ.lﬂﬁiﬁhnﬂ

1?l=a=:==nlﬂbﬂlﬂﬂﬂilGnﬂlﬂlﬁllﬂm‘ﬂmﬂ

1.

i o a1 Pl o prcabon dass of wabe
chation or other spocial reason (as specifiod)

"O° dotument refening i an oral disclosce, une, sdhibilion or
gther means

T'ﬁ::#:#:’ﬂ.ﬂpE;rlIU-nﬂtnlIh'lﬂlhl

"A" document member of the sams patent family

Datn of the actuyl cumpistion of the intsmational search

25 October 2002

Daiw of maling of the inemational ssarch repert

11 11 mm

Narms and maling addiress of the ISA
Eurgpsan Patent Oticy, P.6. 5818 Paaniisen 2
NL - 2280 HY

Tel (+31-70) Ta. 31 861 epo nd,
Fax: (+31-70) 340-3018

Adam, E

Form PCTASAZI0 (ascond shee (uly 1063)

page 1 of 2




INTERNATIONAL SEARCH REPORT

)

imernational Appiication No
PCT/US 62/27849

C.{Contmmtion) DOCUMENTS CONSIDERED TO BE RELEVANT

Camgory *

Citation of document, with indication, wham sppropriais, of the isvart passages

Ralwvert 1o claim No.

A

PATENT ABSTRACTS OF JAPAN

12 December 1988 (1988-12-12)

& JP 63 192058 A (MATSUSHITA ELECTRIC IND
CO LTD), 9 August 1988 (1988-638-69
abstract .

PATENT ABSTRACTS OF JAPAN

VO]. wgg no. 933 (P'SS‘).

13 February 1985 (1985-82-13)

& JP 59 177620 A (MATSUSHITA DENKI SANGYO
KK)}. 8 October 1984 (1984-106-68)

abstract

PATENT ABSTRACTS OF JAPAN

vol. 613, no. 418 (M-871),

18 September 1989 (1989-89-18)

& JP 01 156079 A (MITSUBISHI ELECTRIC
CORP), 19 June 1989 (1989-86-19)

abstract

PATENT ABSTRACTS OF JAPAN

vol. 1998, no. 13,

30 November 1998 (1998-11-30)

& JP 10 214762 A (SUSUMU KOGYO KK),

11 August 1998 (1998-68-11)

abstract

PATENT ABSTRACTS OF JAPAN

vol. 015, no. 645 (M-1877),

4 February 1991 (1991-92-64)

& JP 62 281969 A (MATSUSHITA ELECTRIC IND
€0 LTD), 19 November 1996 (1996-11-19)
abstract

US 5 872 235 A (SLOWIK JOHN H ET AL)
16 December 1991 (1991-12-18)

1,5,6,10

1|6|19

1,6,18

1,6,16

Farmn PCTASARNO {eortrsiston of sator shewt) Luly 1900)

page 2 of 2



INTERNATIONAL SEARCH REPORT pre—
Inlormation an prient familly members PCTIUS 02127349
Patanl documant Publication Patent iamily Publication
citad in search report date member{s) date
JP 2000006459 A 11-01-2000 NONE
JP 63192058 9 A NONE
JP 59177626 9 A NONE
JP 011566879 9 A NONE
JP 10214702 9 A NONE
JP 02281969 9 A NONE
US 5872235 A 16-12-1991 JP 3625655 B2 27-03-2000
JP 4232753 A 21-68-1992

Form PCTABA/210 {pmant lnmily arnax) Luly 1082]



Crnrnlles PCTAIS2/27

Lof
PATENT COOPERATION TREATY  SZo /.0 (

From the INTERNATIONAL BUREAU @
PCT N =
LUND, Scott, A.
NOTIRCATION CONCERNING .S v D
SUBMISSION OR TRANSMITTAL mm:‘mmﬂECE| E
OF PRIORITY DOCUMENT Adeninistration
NOV 20 2002
{PCT Administrative Instructions, Section 411) P.O. Box 272400
Fort Colling, CO B0527-2400
United States of America HP LEGAL.
Date of malling {day/monthiyear) |PA
08 Novembar 2002 {08.11.02)
“""1'53:;1;'.;""}' IMPORTANT NOTIFICATION
intemational applioation No. Imesmational fillng date (dey/month/year)
PCTAUSO2/27848 v/ 30 August 2002 (30.08.02) v~
mternational publication date (dsy/momivyear) Priority data {day/monthiysar}
Not yet published 28 Septamber 2001 (28.09.01)
Applicent

HEWLETT-PACKARD COMPANY et al

1. The applicant s hereby notified of the deta of reasipt (sxospt whare the letters "NR™ appear In the right-hand column) by the
imtamational Bureau of the priority dosumant(s) relating to the sarller appliestion(s) Indloated below. Unlees otherwiss
indiasted by sn asterisk sppsating next to s dats of recsipt, of by the letters "NR™, In the right-hand eolumn, the priorty
dosument consemed was submitted or tranamitied to the intemational Buresu In sompliancs with Ruls 17.1(s} or (b).

2. This updates and replaces any previously lssusd notifiextion oonesming submission or ttunamitial of priority dosumenta

3. An amurisk({*) appearing next to s date of recelpt. In the rigin-hand eolumn, denctes a priarity dooument submitted
or transmitted to the international Buresu but not In sompliance with Rude 17.1(a) or (b). In such a case, the sttention
of the sppiioant is dreciad to Rule 17.1{c} whish provides that no designated Offies may disragard the priarity olaim
sonoemad befors giving the applicsnt an cpportunity, upon sntry into the national phass, to furnish the priarity document
within a time limk whish is reasonable under the slrcumstsnees.

4. The lsttars "NET" appearing in the right-hand column denots s priority document whish was not recelved by the intsrmational
Bureau or which the applicant did not request the receiving Offios to prepars and tranamit to the Internstional Bursau,
& provided by Ruls 17.1{a) or (b), respestively. In such a cass, the stiention of the spplient Is dirested to Rule 17.1{a) whish
provides that no designated Offics may disregard the priority alaim sonserned before giving the applicent an opportunity,
upon entry imo the netianat phass, to furnish the priority dosumant within a time imit which Is reasonsbls under the

CIMoUMStanoes.
Exlority dete Eriority spptication No. Lountry or regional Offios Data of recalot
v / orECT moniving Offica i ariorhty dosument
28 Sept 2001 {28.09.01) 09/967,028 us . 24 Sapt 2002 (24.09.02)
The itarmationl Buresuof WIFO Authorized officer
““M a.w . SUAREZ Javier
Faasimile No. (41-22) 743.14.35 Telephone No. (41-22) 338.83.58

Form PCTABR/304 (July 1088) oos2817N



WO 03/029006

HECEIVED PATENT COOPERATION TREATY PCTIUS02/27849

205 2002 L \ o From the INTERNATIONAL BUREAU
APR 24 200 LG X -
w
wiwesa PCT

1PA
NOTICE INFORMING THE APPLICANT OF THE LUND, Scott, A.
COMMUNICATION OF THE INTERNATIONAL Hewleti-Packard Company
APPLICATION TO THE DESIGNATED OFFICES inteliectunl Proparty Administration

P.O. Box 272400
{PCT Rulc 47.1tc). first xcnience) Eﬁ%ﬁ%‘%ﬁﬁéﬂ?
Date of mailingfdos/mnnthrer}

10 April 2003 (10.04.03)

Applicant’s ar upent™ fike neference

10013432-2 / IMPORTANT NOTICE
Imemotional upplicaiion No., Inwmational illng dakyday/mmiivyeor) . | Priority deiefdaymondv’ywar)
PCTAS02/27849 30 August 2002 (30.08.02) v 28 September 2001 (28.09.01)
Applicant
HEWLETT-PACKARD COMPANY

—

12

Nutice is horchy given that the Inicmaiional Boreag s communicated, s provided in Article 2D, tho inicrmational epplication o the
following dexignuted Oiors on the dale indicated sbave ax U date of muiling of thix notiee:

KP, KR. US

In sccondupe: with Rule 47.1(c). thind semtente, Uose Offfazs will mecept the prosent notice us conclusive cvidene: that the communication
of the inernations] applicstion hus duly taken plece on the date of muiling indicated ahuva and no copy of the inemational application is
nequirad i be furninhed by the applican w the desigmated Office(a.

T follvwing dessprats) Offices have walved the requiremem fur cach o communication  this Gme

AE, AG, AL. AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
EE. EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, I, IN, 1S, JP, KE, KG, KZ, LC, LK LR, L5, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, 5G, 8, SK, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ VC, VN, YU, ZA, ZM, ZW

The communication will he mode 1o thome Offices only upon thelr requint, Furthermoar, thuse Offices de not regaire the applicant
furnish u copy of the intemarional application (Rubke 49, 1(a-Ais)).

Inchwed with this notice is a copy of tha Intemational application as pablished hy the Intcrastional Bureau on
10 Aprll 2003 (10.04.03) under Nn. 37020008

TIME LIMITS for Miing s demand for Inlernaiional prefiminary exumioution and for entry Inlo the miions] phase

The upplicebl time Timit for enicring the national phase will, subject (o what ks suid In ibe foBlowing parsgraph, he 30 MONTHS [rom
the priority date, no1 only In respest of any olcied (OfTieo i & demand for imemational preliminary examimition is filed before the
expiration of 19 monlbs Irom tho priovity date, but also in respect of any dosdgnaied Office, in the ahscnee af filing of smch demand. where
Artick 23t 1) ax modified with effect from | April 2002 spplies in respest of thet designatod Office. Por further dowile, nee PCT Gugerre
No. 7201 of | November X001, pagus 199, 19932 snd 19934, s well as the PCT Newdetier, (ctober snd Noveminr 2001 snd
lchruury 2002 issues,

In preciice, time limits other (han the 30-month Ume lbmit will eontinue i apply, for varoox periods of lime, in respoct of certain
de<ignuted or cleced Offices. 1or regular updatcs on the uppBeubly Ume Ihmiés (20, 21, 30 or 31 month. or ather Ume Himin, Olfice by
OlMice, refer i the PCT Guzreite, the PCT Newslester und the PCT Applicunt s Guidke, Valume 11 National Chapices, all svailoble from
WIPY'x Inleymet site. ul hlipziaww wipo.inbperendndex. himl.

lor filing u demand for sternutional prefiminary exuminution, see e POT Applicant’s (Guide, Volume VA, Chapier 1X. Unly
upplicum who N n mational or rotident of 8 PCT Contnucling Stake which v bound by Chapier 11 has the right W [ile a demand for
iniemntionul preliminary exomination (sl presant, all PCT Contructing Stotes see bound by Chapter 1)

1t ix the applicunts soke responadbilily W mumitor alt thee lime lmiis.

‘I'e Imemations) Burem of WIRO Athoriscd officer

e 26 St Judith Zahra

Baggimile No(41-21 740, 14.35 Telophone No.(41-22) 33891.11

Fem PCT/IB/AOK (Apsil 2002)
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PATENT COOPERATION TREATY RECE'VE
MAY 28 2003
MA'I'IONAL PRELIMINARY EXAMINING AUTHORITY PCT HP l.m
T FOREIGN AQTION IPA P
Price, Lucinda @. DUE DATE _] Jy-03 (4
HEWLETT-PACKARD COMPANY  Asslgn__. Dwgs P
Intellectual Property Adm. " Dl.d —Fea__WRITTEN OPINION Lb .ﬂ\p
P.0. Box 272400 Resp ot
Fort Collins, Colorado 8052 T orrmen . \TCT Ruk 66)
Daie of mailing
|| teerimnshivec) 19/05/2003
Applicant’s or agent’s fike reference REFLY DUE
10013432-2 v R e o o of msig
International spplication No. Internadional flling date (day/monstjyear) | Priority dae (deyjmonth/yesr)
PCT/US 02/ 27849 ¢ 2070872002 / 28/09/2001

International Patent Clamification (TPC) or buth natonal clasiffoxtion and [PC

B41J2/00
Applicanmt -
HEWIETT-PACKARD COMPANY et Al.

1. This written opiion i the first drewn up by this Internationsl Preliminery Rxamining Authority.
2. This cpinlon contxins indications relatiog 1o the fallowing leme
1 (X] Baas of ihe opinion
n [] Prioriy
1t [] Nom-establishment of apinion with regard to navelty, inventive step end industrial applicabliity

v [ Lack of uity of invention

v [X] muzmgmq&ﬁmmunm.mmumm

Vi [[] Certain documents citnd
vil [} Cevtsin dafects bn the bncarnaziansl spplicaion
Vil [} Certain cbmrvations on the international sppication
3. “The applicant is heraby bvited to reply to this opinion.
to grant an cxtensian, me Rule 66.2(d).

Wiss? Geo the time lUmit indicazesd sbove. The spplicant may, bofore the expiration of that tme limit, requast this Authority

How? submiuing & writien reply, socompanied, where appropriste, by smendments, sccarding to Rule 65.3.
lﬁhfmnﬂﬂnhﬂmdﬂ-m—'lﬁlﬂ:’-ﬂns.

Ake  For sn additional 10 submit amendments, ;e Rule 66.4.
For the examiner’s on to consider amendments arjpoments, sm Ruls 66.45ir.
For an informal with the exsminer, me 66.5.

I ow regly is fied, the internationsl preliminary axsminstion report will be establishad on tha basls of this opinion.

. Tha final date by which the intermationsd minary
* mmﬁn?mmu-mu:ﬁunazm ZB/01/72004 .

Name and maifing addrazs of the IPEA/ Autherized officer h
ke R e {

TeL: (+131-70) 340-2040 Formalities officar %
—S=¥ _ Fax (+31-70) 340-3016 (ﬁ-tm-)lgmm \

Farm PCT/IPBEAMGS (cover shaat) (march 2003)

4



WRITTEN OPINION Intemational appication No. PCT/US 02/ 27849

|. Baals of the opinion

1.  The basis of this written opinion Is the application as originally filed.

V. Rsasoned statement under Rule 66.2(n)(Il) with regard to novelty, inventive step or
Industrial appiicabllity

1. Inlight of the documents cited in the Intemational search report, it is considered that the
invention as defined in at least some of the claims does not appear to meet the
criteria mentioned In Article 33(1) PCT, i.e. does not appear to be novel and/or to Involve
an inventive step (see intemational search report, In particular the documents clted X
and/or Y and corresponding claims references).

2.  |f amendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments in the documents of the application as
originally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken into
consideration for the establishment of the international preliminary examination report.

The attention of the applicant Is drawn to the fact that if the application containg
mmry plurality of independent claims, no examination of any of the claims will be
out

NB: Should the applicant decide to request detailed substantive examination, then an
International preliminary examination report will normally be established directly.
Exoepﬂgndally the examiner may draw up a second written opinion, should this be explicitly
request

Form PCT/40BAE1 (EPO-03-2002) P20722
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UnmeD STATER PRTENT AND TRADEMARK OrmicE
' \Iﬂl-:- D.C. zOR3I

10013432 -1 e 3

CONFIRMATION NO. 4221 —’
FILING RECEIPT

HEWLETT-PACKARD COMPANY !/G‘" ao¥ [[HNAEERRRRRERNENE
- *0C00000000885700S

intellectual Property Administration
P. .Box 272400 C-
Fort Colline, CO 80527-2400 ;(,5

Date Malled: 10/23/2001

Receipt is acknowledged of this nonprovisional Patent Application. It will be consldered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.5. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this applcation. Fees transmitted by
check or draft are subject to collection. Pleasa verify the accuracy of the data presantad on this receipt, If an
efror is noted on this Flling Recelpt, pleasa writa to the Office of Initial Petent Examination’s Customer
Service Center. Please provide a copy of this Fillng Recwipt with the changes noted theraan. i you
racalvad a "Notice to Flle Missing Parts™ for this application, pleass submit any corrections to this Filing
Racalpt with your reply to the Notice. Whan the USPTO processes the reply to the Notice, the USPTO will
generate ancther Flling Recelpt Incorporating the equested cormections (if appropriaie).

Appllunt(s)
Simon Dodd, Corvallls, OR; /

Domestic Priority data as claimed by applicant
Forelgn Applcations

i Required, Foreign Flling License Granted 10/23/2001
Projacted Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Requast: No

Early Publication Request: No

Title /
Thermal sense resistor for a replaceabls printer component

Preliminary Class
711

LICENSE F R FOREIGN FILING UNDER



PATENT APPLICATION 6%

DECLARATION AND POWER OF ATTORNEY ATTORNNY DOCENT N0, 10013432 -1
FOR PATENT APPLICATION

As s bslow namad inventor, | hereby declare that:

My residence/post office address and citizenship are as stated below next to my name;

! belleve | am the original, first and sole Inventor {if only ons name s listed below) or an original, first
and Joint inventor (if plural namas ara listed below} of the subject matter which Is claimed and for which
a patant Is sought on the Invention antitiad:

Thermal Sanee Resistor For A Replacesble Printer Component

the spec n of which Is attache unless the checkaa:
() was filed on _Sep 28, 2001 as US Application No. or PCT International Application
Number 09/967028 __ and was amended on (it applicable).

| hereby state that | have reviswed and understood the contenta of the sbove-identified specification,
including the claims, ss amended by any amendment(s) referred to sbove. | acknowledge the duty to
disclose afl information which is material to patentsbility ss dsfined In 37 CFR 1.88.

Forsign Application{s) end/or Claim of Fereign Priovity .

|mmwmmmmn.unumoani-umﬁn;!mwmdhm-
inventor{s} certifioats Fated below and have algo ldemified below vy forsign applicstion for patant o inventoris) esrtificats heving
a filing date before that of the application on which priority Is clsimed:

COUNTRY APPLICATION MUMBER DATE LD FRENTY CLAMED UNDER 28 U.AE. 119
'-l__ Iﬂl___
‘_- L]
Frovisionsl Appiication = =

1 hareby olaim the benath under Title 385, Unhed States Cods Section 118{s} of sny Unhed States provisional spplcationis) Bated

Tite 35, Unitsd States Cods, Section 120 of any Unitsd Btutes applcation(s} Sstad belew and,
insofar an the subject matter of sach of the cislme of this application ia not disclossd In the prior United Stutes sppliostion in the
munner provided by the first puragraph of Titls 38, Uniced Statss Code Section 112, | asknowisdga tha duty to discloss mstarial
information as defined In Tite 37, Ceds of Fedaral Reguisiions, §sction 1.88(s) which soourred betwesn the filing date of the prior
application and the national or PCT imanurtional fling date of this appiicatien:

APPUCATION IR PRINO DATH STATUS (pssacnulipmading/simmdonss}
POWER OF ATTORMEY:
As 5 named bvantor, | hareby appeimt the fellswing attomeyls} and/or agentis) o presecuts this applioation end transwot afl
business in the Putent and Trademark Offics conneoted therewith:
Custemaer Number| 022879 nﬁz
. - Labet hare

Sand to: Dirsst Tolaphone Colls To:

HEWLETT-PACKARD COMPANY

m;u-umm Luginda @. Auciello

::;ﬂu..-a mcduﬂ- $0527-2400 {541) 716-7038

I hereby declare that all statements mede hersin of my own knowledge are true and that all ststements
made on information snd bells? ars balleved to be trus; snd furthsr that thess statsmants waere mads
with the knowledge that wiliful false statements end the llke so made are punishable by fine or
Imprisonment, or both, undér Section 1001 of Titls 18 of the United Statas Code and that such wiliful
false statements may leopardize the valldity of the spplication or sny patent lssued thereon,

Mﬂmdmw m_n._

(Use Pags Two Far Additional invantoria) Eignetureis)} Page 1 0f 1
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Facsimile Transmission

This company usss RigitFAX® fax
server software fram RightFAX, inc.

From: Neme:

Fax Numbar:
Voioe Phona:

To: Name:
Company:

Fax Number:
Volos Phone:

Fax Notes:

USPTO ASSIGNMENT DIVISION

703-308-9723

HEWLETT-PACKARD COMPANY
LUCINDA G. AUCIELLO -
18588553839

700/ ¥~/ op

® Pg# Desaription

1 Cover Page
2 196.TXT

3 Doournant 1, Batoh 214839

PTAS FAX PROCESSING

Date and time of transmission: Thureday, Marah 28, 2002 10:23:58 AM
Numbaer of pages including this aov @

A RightFAX® Communicated Decumant

MAR-28-2082 @156 OPR/ASSIGNMENTS 96X

P.24



.. 0471172003 12:08 FAX 703 308 7124 USPTO ABBICNNENT DIV. @oo2

| \ : UNITED STATES ) - 0\\

PATENT AND
Yy TRADEMARK OFFICE
APRIL 11, 2002 Chisf tnformution Ofear
PTAS Washington, DC 20231
HENLETT-PACKARI- COMPANY WeRLUEpb). gov

LUCIRDA G. AUC)IELLO

RICK DE LA TORLE M9 66-83d
16399 W. BERMAIDO DRIVE
SAN DIEGO Ca

URITED STATES PATENT AND TRADEMARK OFFICE
NUTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED COCUMENT HAS BEEN RECORDED BY THE ABSIGNMENT DIVISION OF
THE U.5S. PATEN"’ AND TRADEMARK OFFICE. A CONPLETE MICROFILN COPY IS
AVAILABLE AT TIE ACSIGMMEMNT SEARCH ROON ON THE REEL AND FRAME NUMBER
REFERENCED BEL{MN.

PLEABE REVIEW .\LI, INFORMATION CONTAINED ON THIS WOTICE. THE
INFORMATION CONTAINED ON THIS RECORDATICN NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGHNENT BYSTEN. IF YOU BHOULD
FIND ARY ERROR.] OR HAVE QUESTIONS CONCERWING TEIS NOTICE, YOU MAY
CONTACT THE EMLOYEE WHOSE NAME APPEARE ON THIS NOTICE AT 703-308-9723.
PLEABE SEND REUEST FOR CORRECTION TO: U.5. PATENT AND TRADEMARK OFFICE,
ASEIGCHMENT DIVISION, BOX ASSICNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WAS LINGTON, D.C. 20231.

RECORDATION DATE: 03/27/72002 REEL/PRAME: 013522/0591
NUMBER OF PAGES: 2

BRIEF: ASSIGN{ENT OF ASSIGNOR’S INTEREST (SEE DOCUMENT FOR DETAILS).

ABSIGMOR:
DODD, SIMON DOC DATE: 11/05/2001

ABBIGNEE:
HEWLETT-PACIARD COMPANY
INTELLECTUA. PROFERTY
ADEINISTRATION
P.0. BOX 271400
FORT COLLIN3, COLORADO 80527-2400

SERIAL NUMBER: 09967028 " FILING DATE: 09/28/2001
PATENT NUMBER: IBSUE DATE:

DOROTHY RILEY, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS

AR-11-2082 10:34 ™3 308 7124 VX P.22



OPR/ASEIGNMENTS 3/28/02 10:20 PAOE 2/2 RightFAX

ORI PTOABE . . "03/27/2002 ur R O
118 RECORTOO0SHETOEN SHET "Patont and Trademark
PATENTS OMLY Attorney Docket No. 100134324 |
1. Namw of conveying party(ies): 2, Nams and sdcirens of reseiving party(ies)
Simon Dodd 11/8/01 HENLETT-BACIAND COMPANY
intallsctus] Proparty Administration
P.O. Bt 272400

Fort Goline, Colermie 80837-2400

Addionsl namels) of Comvaying poriy(n) sttaived __Yes X _No| Adcitionsl revmais) & sigrpm(es) sttached? __YmX Mo
3. Nature of Gonveyanos:
X_Assignmani — Marger ___Change of Name
—Security Agreament —Other .

Bmcutlon Detelsl Nevamber 8, 2001

4. Application nrumber(s) or pstent numbaris)
if this documasnt bs baing fied together with a new sppication, exacuytion date of the spplication ls:

A. Paient Applicalian Ne.{s) B Patert No.(s)
Applieation No.: 09/097,028 Data Riad; 9/28/01 )
Canfirmation Na.: 4221 Aduitinnal numbers attached? NO
8. Name and midress af party to whom comesponderve| 8. Total number of sppiications and patents involved:?
aoncaming documaent should be malied:
m.w . . T.T’ld h“" m’."k....mlun
NEWLETT-PACKAAD COMPANY
Rck da ls Torre MS 88-830 — Enclosed
2‘;:.:""' Drive « _X_Authortestion 1 ba charged to daposlt seoount.
8. Depoalt Account Numbers _S8-2028 .

. Sistemant and signature.

To the bast of my knowledge and ballef, mmmmutmww“wmﬂumm
tnw copy of the origihal doctiment. :

Luchda G. Aualsllo j Mer 29, 2002
Name of Puresa Sighing Date

Totsl number of pages inchuding cover shest, attachments, and document:_2

OMB No. 08510011 fexp. 4/04)

uﬂ documant te be reoordad with required covar shest Information to:
Comwnissionsr for Petants

Baxs Asslgment
Washtngtmm, D.C. 20231

MAR-28-2000 @7:56 OPR/ASSIGNMENTS 96X . P.23



[ ]
ey -COMM, T R~ DATE MFR-TT7-28502 » “TINE @5149 wox P.D1
- — —

MOE = MEIERY TRANSMIBSION START=IFR-Z7 D81 47 END-MAR-I7 BG40
FILE NO.= D42
9T NO. M ARBR MO, STATION NAME/TEL.NO. PAOEA  DURATION
[} o 531 FTD) RSST ERANCH /0 mee'wr
=+* 9PN DIED LEAL -

-HP B0 LEDAL - PRy - 550 653 S050- whahpEnee
FORM PTO-1008 ’ U.8. DEPARTMENT OF COMM
i RECORDATION PORM COVER SHEET Peient and Tredemnark
PATINTS ONLY Atlemay Dockst No.
1. Nams of coriveyiny purty{ies): 2. Nema snd aidress of receiving partyJe):
Stmon Dodd 11/8/01 HEWLETT-PAGIARD OOMPANY
intalisotusl Praparty Adminktution
P.0. Bax 273400

Fort Oslirm, Colerede 08372400

AdiNasl ragl) of anasmed Ve X Noj| Adiaral nomets) & amched? .__Tw_ X N
3. Nature of Convaysnoe:

X_Assignmani — Meger ___Change of Nams

< Security Agresment —Other

Esacution Daiele} Nevember 8, 2001
4. Application msnbar(s) ar patenl number(s)
¥ this dacument la being filnd isgaiher wih a new appiicalion, macution dete of the spploation i

A. Patent Appliostion Na.{s) B, Patent No.(s)
Applicatien No.:08/987,028 Dete Mlact 9/20/91
Confinmation No.: 4221 AddRionsl numbers ateached? NO

8. Narme ored widreny of party te whom sorrespendenca . Totsl Mamber of spplications snd patants involved;1

concaing document should be malied:
Ruterss Managar . |7 Towl P 37 CMR3.41Y ..., 84000
HIWLETT-PAGKARD COMPANY
Nick de la Torre M8 58-338 |~ Encloted
:‘.ﬁ.l:ﬂ Drive + X Authorimtion ta ba charged to depost assount,
8. Daposil Aceaunt Numbes; _08-203A
DO NOT USE THIN SPACE

9. Siatement and signatura.

To the haat of my inowisin wt belel, the forguing informatisn & true sl comect and any sitached copy b 8
e copy of the origisal documant.

Lucind G, Aucistio g Mwr 29, 2002
Nems of Parsen Signing Deia

Tolal numbey of puges including sover shest, altashrnens, and docurnept’ g
OMS No. 04810011 (arp. 4/84)

Mal docusnesy] to be resordel with reguires cover shest IWermation te:

hlh“.h Puients
Waghingtan, n.n.l 20231




FORM PTO-1685 ' ) . DEPARTMENT OF COMM
112 RECORDATION FORM COVER SHEET Petant and Trademark

PATENTS ONLY Attomey Dockst No. 10
1. Nams of conveying perty(les): 2. Namse and address of recaiving party(les):
Simon Dodd 11/6/01 HEWLETT-PACKARD COMPANY u
intallsctusl Property Administration
P.O. Box 272400

Fort Colline, Colorado 80827-2400

Additionsl neme(s) of conveying party(es) stisched ___Yes X No| Additionsl name(s) & sddress(ss) sttached? ___Yes_X No

3. Nature of Conveyance:

X_Assignment — Merger — Changa of Name
—Security Agresmaent Other '

Execution Date{s): November 5, 2001
4. Application number{s) or patent number(s):

if thia document Ia being flled together with a new spplication, execution dete of the spplication ls:

A. Patent Application No.(s) B. Patent No.(s)
Application No.: 09/967,028 Date Fisd: 0/26/01
Confirmation No.: 4221 Additionsl numbers attached? NO _

5. Namne and address of party to whom correspondence| 8. Total number of spplicstions end patents invoived;1
concaming document should be malled:

Records Manager |7 Totsl Fee (37 CFR3.41): . .. . $40.00
HEWLETT-PACKARD COMPANY

Rick de la Torre MS 68-838 _ — Enclosad

m?:a:nﬂo Drive .X_Authorization to be charged to deposit account.

8. Deposit Account Number: _08-2028
DO NOT USE THIS S8PACE

9. Statement snd signature.

To the best of my knowiedge and beliaf, the foregoing informstion is true and correct and any attached copy is &
true copy of the original document.

Lucinda G. Auclello
Name of Parson Signing

Total number of pages inciuding cover shest, ettachmants, and document: 2
OMB No. 0851-0011 (exp. 4/64)

Msil document to be recordad with raquired cover shest' Information to:
Commiseloner for Patents

Box Assigrment
Washington, D.C. 20231

Rav 10/01 FRecsisegn)




'Whaen recorded plasse retum to: e
-~ PATENT APPLICATION
A it ATTOMNEY DOCKET NO. 10013432 -1

P. 0. Box 272400
Fort Colline, Colorade 80827

ASSIGNMENT OF PATENT APPLICATION

/We, the undersigned {sach) have agresd snd hersby sgres to assign to HEWLETT-PACKARD
COMPANY, a Delawars corporation having ite principal ;Inu of business In Palo Alto, Callfornia,
(hereinafter HP}, In furtherence of my/our obligstions 1o HP, and do heraby sssign and transfer to HP,
its successors end assigns, the entirs right, title and Interest, including the right of priority, in, to and
under an application for Letters Patent of the United Stetss entitiad:

Thermal Sense A Pyl

Flling date:__Sept. 28, 2001 Application No.:  08/867,028

and the Iinvention{s) and Improvementis} set forth therein, end any and all continuaticns,

continuations-in-part {C4-P's}, divisionals, and rsnewals of and substitutes for said application for sald

Letters Patent, and any and all Letters Pstent of the United States and of countriss forelgn thereto

:v.l'tlleh may be grantad therson or therefor; and any reissuss, or resxaminations, ar extensions of eald
ters Patent.

l/we additionally authorize HP to flle spplications In my/our name for Letters Patent in sny country,
to be held and enjoyed by HP, its succsssors, assigns, nominses or lagal representatives, 1o the full end
of the term or terms for which said Letters Patent respsctively may be granted, relssued or extended,
@ fully and entirely as the same would have baen held and enjoyed by ms/us had thia sssignment, and
transfer not besen made;

AND i/we hereby covenant that l/we have full right to convey the entire Interest herein assigned,
and thet |/we have not exscuted and will not exscute any agreement In confilct herewith, end l/we
further covenant and agree that (/we will, sach time a request ls made, and without undue delay,
exacute and daliver all such papers ss may ba necessary or desirable to perfact the title to sald
Inventionis} or Improvement(s), sald application and sald Letters Patent, to HP, its successors, assigns,
nominess or legal representatives, and |/we agree to communicats to HP, or to its nominee, all known
facts respacting sald invention{s) or improvement(s), sald application and sald Latters Patent, to tastify
In any legal proceadings, to sign all lawful papers, to exscute amll discisimers and divisionals,
continuations, C-I-P's, relssus and foreign applications, to make all rightful oatha and declarations, and
genarally to do averything posaible to ald HP, ks succesaors, assigns, nomineas and legal
represantstives to obtein and enforce, for its or thelr own benefit, proper patent protection for sakd
Invention{e} or improvemant(s) in any and all countriea provided the expsnsss which may be Incurred by
me/us In lending such cooparation and assistance are pald by HP;

AND l/we heraby authorize and request the Commissioner of Patents and Trademarks of the United
Stetes and any officlal of any country or countrisa forsign to the Unlted Statea whose duty It Is to lasue
patents on applications es aforesaid, to lasus to HP, as assignee of the entire right, title and interest,
sny snd ofl Letters Patent for seld Inventien(s} or improvemaent(s). Including any and all Lattars Petent of
tha United States which may be lssued and granted on or as a result of the application aforessld, in
accordance with thes tarms of this sasignment.

1/we further authoriza and direct HP sttorneys to Insert the serial number and filing date of sald
applicetion now identiflad by the attormey dockst number and title set forth above as soon as the same
shall have been made known to them by the United States Patent and Tredemark Office.

IN WITN HE , I/we hersunto set my/our hand(s) and seal(s):

Dete Assignment Signad: m r_'.hL—

inventor's Typed Name: Simen Dudd Duta Application Signed: A‘;uurﬂ

Stats af }
} am.
County of )
Sefore me this day of —» pursonally sppearnd ___ Simon Dodd who

s pavecnally known of proved to me on the basle of satisfactory evidence to be the parson who acknowledged the foregoing
instrumant of asaignment to ba his/har free act and deed.

Notary Publio
My cormmipslen isytiren

Rav 10/07 {Assign} {Use Paga Twa For Additional inventoris) Gignature(a)) Pagelof 1
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGIL1c e
TRAMITE
:.:: USUARIO  RADICADOR
PATENTEDEINVENCION #~  MODELODEUTILIDAD - )y (T
Incl:Ldﬁn de que s wlicita la concesion de una patente. {) { 4/
- Datot de idenfflicacién def solicitante o dn (a persona que se presenta la soficifud. () ( 4/
Des¢ ripclén de Ia Invenclén. () { /
Dibujos do ser estos pertinentes. () ( /
Coninrobante de Pago de las tasas astablecidas. '
COMPLETA { ) INCOMPLETA ( ) { )
DISEﬂ(s INDUSTRIAL { )
Indicacion de que se soliclta el registro de Disefio Industrial ()

Datus de Identificacion del solicitante o de la persona que presenta ()
la solictiud.

Repressntacién grafica o fotografica del Diseiio Induetrial o muestra del
Matnrial que Incorpora el disefio. ()
Comprobante de pago de las tasas esfablecldas ( )

COMPLETA () INCOMPLETA ()

ESQUEMA DETRAZADO  { )

- Indicacién de que solicita el registro de un Esquema de trazado. ()
- Datos de Identificacion del soicltante o de |a persona que presenta
La solicitud.
Representacion grifica del esquema de trazado
Comprobante de pago de |as tasas esfablecidas.

N, e, i,
s Vgt et
-

COMPLETA () INCOMPLETA ( )-.

Firma Responsable: C M Nem
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a

Industria y Comercio
SUPERINTENDENCIA
2020
Bogots, D.C.,
g5201
Doctor: Oficlo N°
RAMIRO CASTRO DUQUE
Apoderado
ASUNTO: Radicacién N° 0428788
Solicitud intemacional PCTAUS02/27849
Fecha Inicio fase nacional 28/04/2004
Tramite 011
Evento n
Actuacion 430
Follos 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisidn 488 de la
Comisidn de la Comunidad Andina, articulo 27 del Tratado de Cooperacin en Materia de Patentes (PCT),
regla 51 bis del Reglamento y Circular Unica de la Superintendencia de Indusiria y Comercio, se le comunica
que:

0 La soliciiud no contiens el poder debidamente otorgado, con el Seno de los requisitos exigidos por los
articulos 63 y subsigulenies del Cddigo de Procedimiento Givl, Adicionaiments, deberd presentar el
documento que acredita la existencia y representacion legal de la socledad solicitants, cuando ésta fuere

. persona jurkiica.

En cumplimiento de lo dispuesto por el articulo 39 de la Declaién 488, se le requiere para que dentro del
témino de dos meses sigulentes a la facha de notificacion del presants oficio, complets los requisitos
antedoments enunciados. En caso de no dar cumplimiento al presente requerimianto, la solicitud se
considerand abandonada y perderd su prelacion.

Notifiquese el presents oficio conforme a lo dispuesto &n el numeral 5.2, Reral 6), del capftulo quinto del
tiulo primero de la Circular Unica N° 10 de 2001.

7/

ALIX i CESPEDES DE VERGEL
Jdedo/i;.ﬂlvldhtbﬂlmucmdmu
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