200314430-1 1 FLUID EJECTION DEVICE IDENTIFICATION BACKGROUND [0001] A conventional
inkjet printing system includes a printhead, an ink supply which supplies liquid ink to the printhead, and
an electronic controller which controls the printhead. The printhead ejects ink drops through a plurality of
orifices or nozzles and toward a print medium, such as a sheet of paper, so as to print onto the print
medium. Typically, the orifices are arranged in one or more arrays such that properly sequenced ejection
of ink from the orifices causes characters or other images to be printed upon the print medium. The
operation of the printhead is a function of various parameters, including but not limitedstQ.ink type,
number of nozzles in the orifice plate, spacing betwegen the nozzles, data transfer rates, among others. In
addition, different print cartridges may operate according to different protocols. As such, the printer must

utilize the protocol of the print caﬂigﬁg@j}@@ﬁbtﬂ 5@%&’% R eletiApRf ink and to prevent damage
' le to

to the print cartridge. [0002] In an ink jet printer It is desira ave several characteristics of each print
cartridge easily identifiable by a controller. Ideally the identification data should be supplied directly by
the print cartridge. The "identification data" progidex ofonypation to the controller to adjust the operation
of the printer and ensures correct operation. The identified characteristics include, but are not limited to,
ink color, architecture revision, resolution, number of nozzles in the orifice plate, spacing between the
nozzles, among [ibet$ ascdeseribedhinrtkiet previoy syseayiagphdés aduitidretol the abougpplyaracteristics of
the print which supplies liquid ink to the printhead, and an electronic controller which
controls the printhead. The printhead ejects ink drops through a plurality of
orifices or nozzles and toward a print medium, such as a sheet of paper, so as to
print onto the print medium. Typically, the orifices are arranged in one or more
arrays such that properly sequenced ejection of ink from the orifices causes
characters or other images to be printed upon the print medium. The operation of
the printhead is a function of various parameters, including but not limited to, ink
type, number of nozzles in the orifice plate, spacing between the nozzles, data
transfer rates, among others. In addition, different print cartridges may operate
according to different protocols. As such, the printer must utilize the protocol of
the print cartridge in order to achieve proper ejection of ink and to prevent

damage to the print cartridge.

[0002] In anink jet printer it is desirable to have several characteristics of each
print cartridge easily identifiable by a controller. Ideally the identification data
should be supplied directly by the print cartridge. The "identification data"
provides information to the controller to adjust the operation of the printer and
ensures correct operation. The identified characteristics include, but are not
limited to, ink color, architecture revision, resolution, number of nozzles in the
orifice plate, spacing between the nozzles, among others as described in the
previous paragraph. In addition to the above characteristics of the print
cartridge, it may be further desirable to characterize each print cartridge during
manufacturing and to supply this information to the printer. In this manner, it
would be possible compensate for variations in energy supplied to the resistor

array in the integrated circuit, ink drop volume, ink drop velocity, missing nozzles,



cartridge, it may be further desirable to characterize each print cartridge during manufacturing and to
supply this information to the printer. In this manner, it would be possible compensate for variations in
energy supplied to the resistor array in the integrated circuit, ink drop volume, ink drop velocity, missing
nozzles, 200314430-1 2 and various other manufacturing tolerances or defects such as orifice plate
misalignment or non-planarity and angled orifice holes. [0003] Print cartridges and printers employ
electrical interconnects between the cartridge and the printer, so that operation of the print cartridge can
be controlled by the printer. The electrical interconnects can be in the form of an intgsgunpgGt array
having a plurality of discrete interconnect pads. The yise of replaceable print cartridges in inkjet printers
allows the possibility that a user may install or attempt to install a replacement print cartridge that is not

e o S0 NG G AREHEHEN PHAET el e ARl A rtiouiar prnter. The
installation of a print cartridge into an incorrect'chute in a printer can result in- dangerous situations where
electrical circuitsTHRRIEHERGRY inRamPEtRfity 34 andedherifiapragles protocol or improper signal
magnitudes, causing damage to the print cartridge, the printer, or both. This damage may cause

Carindge that vl SRS e R0 covrect use
of a print cartridf@iHiggsrRethe oy intRk e @HEH pRipiean el geeniintCpHydRaPRIPREORt'SHape from other
print cartridges fgy ghpriRidAteTs ObERYIES BeclioahHrts ROt RTR MiMRFcBRAERLING an
incorrect cartridge. This solution requires very different production _

array having a plurality of discfete interconnect pads. The use of replaceable print

cartridges in inkjet printers allows the possibility that a user may install or attempt

to install a replacement print cartridge that is not designed for use with the user’s

particular printer or with the particular chute of the particular printer. The

installation of a print cartridge into an incorrect chute in a printer can result in

dangerous situations where electrical circuits are energized incorrectly, e.g. using

the improper protocol or improper signal magnitudes, causing damage to the print

cartridge, the printer, or both. This damage may cause substantially loss for

users. Therefore, consideration must be given to the prevention of use of a print

cartridge that will not operate properly in the chute or printer.

[0004] One solution to prevent incorrect use of a print cartridge in a printer is to
make each print cartridge with a physically different shape from other print
cartridges for other printers or chutes, so that there is no possibility of a printer
accepting an incorrect cartridge. This solution requires very different production
lines for print cartridges and printers and is consequently costly to implement.
Another solution is to have similar print cartridges, but provide unique physical
keys on the cartridge and printer so that an incorrect cartridge cannot be inserted
into a printer. This solution can be defeated by a user who removes or modifies
the physical keys. Yet another solution is to have physically similar print
cartridges, and to make sure that the positions of the interconnect pads do not
overlap between cartridges intended for different printers or different chutes. This
solution becomes unreasonably difficult to implement, as eventually interconnect

pad positions will overlap as the number of interconnect pads increases



lines for print cartridges and printers and is consequently costly to implement. Another solution is to have
similar print cartridges, but provide unique physical keys on the cartridge and printer so that an incorrect
cartridge cannot be inserted into a printer. This solution can be defeated by a user who removes or
modifies the physical keys. Yet another solution is to have physically similar print cartridges, and to
make sure that the positions of the interconnect pads do not overlap between cartridges intended for
different printers or different chutes. This solution becomes unreasonably difficult to implement, as
eventually interconnect pad positions will overlap as the number of interconnect padsggigieases
200314430-1 3 (increasing performance) and/or the gize of the interconnect array decreases (decreasing
cost). [0005] In addition, it is possible that different types of print cartridges are capable of being inserted
into a single chuge, In this | It i ' ify - ' r f the print
cartridge that is i%%%é%‘%%ﬁég}p?m?g ‘%%%%ﬁ%t%?ﬁ%ﬁﬂ‘%&@ﬁg@ﬁ%%’%@%%%%&r of parameters
of the print cartridgeraeEaa&®e)identified. [0006] As the different types of cartridges and their operating
parameters increase, there is a need to provide a greater amount of identification information. At the

same time, it is 8 ma%@dgﬁigjgé tg} kANt % IB é‘ ﬂ ttgg ' 'té(; C ch
dentioation inQa0n, S0 1450 oF b AL R B P sl s Gopast
of being inserted into a single chute. In this instance, it is necessary to identify
the operating parameters of the print cartridge that is inserted and operate that
print cartridge accordingly. To do this, a number of parameters of the print

cartridge need to be identified.

[0006] As the different types of cartridges and their operating parameters
increase, there is a need to provide a greater amount of identification information.
At the same time, it is not desirable to add further interconnections to the flex tab

circuit to carry such identification information.



[0007] Features of the invention will readily be appreciated by persons skilled in the art from the following
detailed description of exemplary embodiments thereof, as illustrated in the accompanying drawings, in
which: [0008] FIG. 1 illustrates a fluid ejection device according to one embodiment. [0009] FIG. 2
illustrates a simplified block diagram of a fluid ejection device and a controller coupled with the fluid
ejection device according to one embodiment. [0010] FIG. 3 illustrates a functional block diagram of
pull-down resistors and components that are utilized to measure the magnitudes of the pull-down
resistors according to one embodiment. [0011] FIG. 4 illustrates a flow diagram of a,psgiGess, of obtaining
identity information from a fluid ejection device accoyding to one embodiment. [0012] FIG. 5 illustrates a
flow diagram of a process of determining identification values from control lines of a fluid ejection device

according to one embodiment. [0Q 3]G, & HpsBaleR A IRIGE WA /AjAkcartridge according to one
embodiment. 200314430-1 5 DETAILED DESCRIPTION OF THE DRAWINGS [0014] In the following

detailed description and in the several figures of the drawing, like elements are identified with like
reference numerals. [0015] FIG. 1 illustrates an exemplary embodiment of a replaceable fluid ejection

reference numerals. [0015] FIG. 1 llustrates an exemplary embodiment of ble fuid ejection _
10, 6.0, an ink rdoCR S e B e B o R TR v

may be refilled oidphemigietplivinectelsiied dssctibtign@ionetandgacemhedmenssghatentdam, such as
paper, mylar, plagticsfaaric (RdasnpReinaetahduahigie 15 may comprise a silicon

[0008] FIG. 1 illustrates a fluid ejection device according to one embodiment.

[0009] FIG. 2 illustrates a simplified block diagram of a fluid ejection device and a

controller coupled with the fluid ejection device according to one embodiment.

[0010] FIG. 3 illustrates a functional block diagram of pull-down resistors and
components that are utilized to measure the magnitudes of the pull-down resistors

according to one embodiment.

[0011] FIG. 4 illustrates a flow diagram of a process of obtaining identity information

from a fluid ejection device according to one embodiment.

[0012] FIG. 5 illustrates a flow diagram of a process of determining identification

values from control lines of a fluid ejection device according to one embodiment.

[0013] FIG. 6 illustrates a printer with a print cartridge according to one embodiment.



substrate. [0016] Die 15 is situated in a "snout" portion of the illustrated fluid ejection device 5, however it
can be in another location. Die 15 includes a plurality of nozzles comprising one or more columns of
openings or orifices 25. Although not expressly shown, each orifice 25 is fluidly coupled to a chamber
which is heated by heating elements located on or within die 15. [0017] One or more contact pads 35,
designed to interconnect with electrodes to a device, e.g. a printer where the fluid ejection device is a
print cartridge, that operates fluid ejection device 5, are formed on a front surface of flexible circuit 30.
Each of contact pads 35 terminates one end of various conductive traces (not showsphiermged on a back
surface of flexible circuit 30 using a conventional phgtolithographic etching and/or plating process.
Contact pads 35 and the conductive traces cooperate to provide externally generated signals and power

to die 15. 200314430-1 6 [001%d,¥¥4%ﬂh Qlﬂ,c'fh@ﬁteag t-H_@JgI&HW'Q@ ircuit 30 and are used to
e con

facilitate bonding of the other en ctlve traces to electrodes on the silicon substrate
containing heating resistors. Windows 40 and 45 are filled with an encapsulant to protect any underlying
portion of the conductive traces and the substrate [0019] Flexible circuit 30 is conformed over a wall 50

of the fluid ejecting,deyice:d g Fatends ARRIQMAEN-ARS AL tas dengih pLglads s gortion of

flexible C|rCU|t3_ s ede uting con t|ve traces whi are onnecte substrate
electrodes throubkﬁtﬁl?mréﬁ@r\mtﬁ’@owlﬂg Wﬁ%ﬁfﬁd@fﬁfﬁ@@ﬁ@um@@'s

[0015] FIG. 1 illustrates an exemplary embodiment of a replaceable fluid ejection
device 5. Fluid ejection device 5, in this example a print cartridge for a printer,
comprises afluid reservoir 10, e.g. an ink reservoir, and a die 15, a print head. Fluid
reservoir 10 stores a supply of a fluid, which may be refilled or replenished as
necessary. Die 15 functions to eject fluid onto a print medium, such as paper, mylar,
plastic, fabric, and any other material. Further, die 15 may comprise a silicon

substrate.

[0016] Die 15 is situated in a "snout" portion of the illustrated fluid ejection device 5,
however it can be in another location. Die 15 includes a plurality of nozzles
comprising one or more columns of openings or orifices 25. Although not expressly
shown, each orifice 25 is fluidly coupled to a chamber which is heated by heating

elements located on or within die 15.

[0017] One or more contact pads 35, designed to interconnect with electrodes to
a device, e.g. a printer where the fluid ejection device is a print cartridge, that
operates fluid ejection device 5, are formed on a front surface of flexible circuit
30. Each of contact pads 35 terminates one end of various conductive traces
(not shown) formed on a back surface of flexible circuit 30 using a conventional
photolithographic etching and/or plating process. Contact pads 35 and the
conductive traces cooperate to provide externally generated signals and power to
die 15.



traces, connected to contact pads 35, are routed over the bend and then connected to the substrate
electrodes through windows 40 and 45 in flexible circuit 30. [0020] Die 15 has a number of operating
parameters that are used to operate the individual fluid ejection elements that are fabricated as part of
die 15. These parameters include, but are not limited to, operating voltages sufficient to cause a fluid
ejection element to eject fluid, the characteristics of the fluid in fluid reservoir 10, operating frequency, the
type of fluid that fluid ejection device 5 is configured to eject, the protocol of signals that are required to
eject fluid from the fluid ejection elements, and the device or slot in a device that the@ig4sia be
operated. In the case of an ink jet printer, such parageter may include pen model, ink color, ink fill, the
printer and chute in the printer into which the pen is to be inserted and other parameters. [0021] FIG. 2

illustrates a smgﬁ&%ﬁ@%%@@m% gglg;geﬂjg I, \’I@‘ﬁb?e%?ﬁu%@”ﬁr legbfLUid ejection device
5, one, or possibly more, tluid ejection elements that are arranged in groups 105, e.g. here depicted as
rows. In one enfB6tiiaieharding fdhadibgrengs A0S AW AUCHS Brag ¢RIl ejeetionedcVides.

200314430-1 7 [9fia] Easdtiteicainalinnyaiempatissa@reupifbmayd e e enalipigclion element, e.g.
a heater resistor that vaa%ri es ink in a chamber to form dro&sfifdﬁs well known. Each %Lfl% ejection
) 1 1

element in a grofip £'t0 ‘I‘éﬂ‘?éoap68‘r‘ﬁ?ﬁéﬂyfﬁ‘§‘td%[8’d‘98§%°fiﬂ I S Tt

select line
125, pre-charge $inlesiraés.and fire line 135. However, each fluid ejection element in group 105 is coupled
to a different data line 120. In this embodiment, there are six groups 105 and therefore

[0019] Flexible circuit 30 is conformed over a wall 50 of the fluid ejection device 5
and extends approximately one half the length of wall 50. This portion of flexible
circuit 30 is needed for the routing of conductive traces which are connected to
the substrate electrodes through the far end window 40. In particular, conductive
traces, connected to contact pads 35, are routed over the bend and then
connected to the substrate electrodes through windows 40 and 45 in flexible

circuit 30.

[0020] Die 15 has a number of operating parameters that are used to operate the
individual fluid ejection elements that are fabricated as part of die 15. These
parameters include, but are not limited to, operating voltages sufficient to cause a
fluid ejection element to eject fluid, the characteristics of the fluid in fluid reservoir
10, operating frequency, the type of fluid that fluid ejection device 5 is configured
to eject, the protocol of signals that are required to eject fluid from the fluid
ejection elements, and the device or slot in a device that the die is to be

operated. In the case of an ink jet printer, such parameter may include pen
model, ink color, ink fill, the printer and chute in the printer into which the pen is to

be inserted and other parameters.

[0021] FIG. 2 illustrates a simplified block diagram of a fluid ejection device 5 and
controller 150. In fluid ejection device 5, one, or possibly more, fluid ejection
elements that are arranged in groups 105, e.g. here depicted as rows. In one

embodiment there are eight groups 105 on a die 15 of a fluid ejection device 5.



there are six first address lines 110, second address lines 115, fire lines 135, while there are seven
select lines 125. [0023] In operation, one or more fluid ejection elements eject ink based upon a protocol
that specifies the order and timing of signals provided on common first address line 110, second address
line 115, data line 120, select line 125, pre- charge line 130, and fire line 135. For example, one
embodiment of a protocol for operating a fluid ejection device, such as fluid ejection device 5 includes
first charging a fluid ejection element via pre-charge line 130. At approximately the same time an
on-signal is provided on select line 125 to prepare the entire group 105 of fluid ejectigiz lgments 100 for
ejecting fluid. Almost immediately after the on-signajs provided on select line 125 and pre-charge line
130 are terminated, the address lines 110 and 115 and fire lines 135 are provided with an on-signal.

During he time 30 EXANAL s REGNIASGAMIES? (SRdaOiandap aRciifelingp ditgy on-sian)

may be provide partlc ular da alinel fora part ement. In this embodiment,

the on-signals ofl8EENined- PARaer pRSRHE I RRIEPONERY HrNgA dMss Ha fYp\AHeRP df fldress lines
110 and 115 angldirglipRa. 1 3ach et Rpstians elemeretpcrlgrisp @e@@tmi@@ Whepdimis opesigence occurs

for groups 105 with res ct to other groups 105. The rotocol m so determine the order in which the
aove protocol GRS e BT RRANE 1HE AR Hhe Ao GRS FIOGES for  fuid
ejection device SrthhbdrdssirsHadaess éaeh]ﬂlﬂdsa}eonmemdm lineyddlfp, ﬁ%alélmma;ﬁ@d gelact line 125,

pre-charge line 130. a0 i e 135 ih pecipsaliing (UM Sleciion 2GR T biiResoran have the

same number, greater, fewer, or even di
there are six first address lines 110, second address lines 115, fire lines 135, while

there are seven select lines 125.

[0023] In operation, one or more fluid ejection elements eject ink based upon a
protocol that specifies the order and timing of signals provided on common first
address line 110, second address line 115, data line 120, select line 125, pre-
charge line 130, and fire line 135. For example, one embodiment of a protocol
for operating a fluid ejection device, such as fluid ejection device 5 includes first
charging a fluid ejection element via pre-charge line 130. At approximately the
same time an on-signal is provided on select line 125 to prepare the entire group
105 of fluid ejection elements 100 for ejecting fluid. Almost immediately after the
on-signals provided on select line 125 and pre-charge line 130 are terminated,
the address lines 110 and 115 and fire lines 135 are provided with an on-signal.
During the time that an on-signal is provided address lines 110 and 115 and fire
lines 135, an on-signal may be provided on a particular data line 120 for a
particular fluid ejection element. In this embodiment, the on-signals on data lines
120 are provided sequentially during an on-signal provided on address lines 110
and 115 and fire lines 135. Other portions of a protocol, also determine when this
sequence occurs for groups 105 with respect to other groups 105. The protocol

may also determine the order in which the above protocol occurs for groups 105.

[0024] W hile the above paragraph describes a protocol for a fluid ejection device
5 that has first address line 110, second address line 115, data line 120, select

line 125, pre-charge line 130, and fire line 135, the protocol and fluid ejection



and still be compatible with the disclosure herein. The only requirement is that there are multiple groups
105 of fluid ejection elements with the fluid ejection elements of each group 105 are coupled by one or
more lines. [0025] Pull-down resistors are carried on each first address line 110, second address line
115, data line 120, select line 125, and fire line 135. Pull-down resistors are utilized to prevent the
voltage potential of the lines from floating by pulling the voltage potential of the lines down to ground,
unless a high voltage signal is applied to the line. When voltage on the line is high, a voltage drop forms
over the pull-down resistor, and the electrical potential of the line is elevated. [0026}4p:igidre 2,
controller 150 receives a controlled voltage from a pgwer supply. Also, controller 150 receives data from
the host system and processes the data into printer control information and image data. The processed

data, image datg ay tati ically ata, s utili he fluid ejection
elements and thgeg{]%_% %ﬁ@éﬁﬁg/gc%ﬂ%?] ejggjti’o %?g%ﬁg?%o%ﬁ%%r{ftm?& 1 %Sf%]gﬁje es test circuitry
145 and operatird€ipéllig awnpatibleradthghsreiselosiss keinirbisTARPPIOIsEAEEReRE Ssthak generation

and conversion gffatadesgiied vl risGionideyikaionviemisitoriepesyiesiedtd from the fluid
ejection elements, A desc(][):ﬁ)tio of contraller 150 aqdé:fr%()gperation WimBreespect to operating circuitry 155

is depicted and FENEEEY 9 & HAURJ CREaEOHP IR H6P'SBRSF N¥=10/670,061, entitled Variable

Drive For Printhead, which is incorporated by reference in its entirety as if fully set forth herein. [0028]
Test circuitry 145qahoy/p GROBRIAEIREIR BrekamRd BIFasKFiNiRrFPRAAR I8 SsaRshaomponents of
fluid ejection device 5. Test circuitry 145 ma% _ o

address line 115, data line 120, select line 125, and fire line 135. Pull-down

resistors are utilized to prevent the voltage potential of the lines from floating by

pulling the voltage potential of the lines down to ground, unless a high voltage

signal is applied to the line. When voltage on the line is high, a voltage drop

forms over the pull-down resistor, and the electrical potential of the line is

elevated.

[0026] In Figure 2, controller 150 receives a controlled voltage from a power
supply. Also, controller 150 receives data from the host system and processes
the data into printer control information and image data. The processed data,
image data and other static and dynamically generated data, is utilized to operate

the fluid ejection elements and the other functionality of fluid ejection device 5.

[0027] Controller 150 includes test circuitry 145 and operating circuitry 155.
Operating circuitry 155 controls and provides address line generation and
conversion of data received by fluid ejection device 5 in order to properly eject
fluid from the fluid ejection elements. A description of controller 150 and its
operation with respect to operating circuitry 155 is depicted and disclosed in co
pending US Patent Application Serial No. 10/670,061, entitled Variable Drive For
Printhead, which is incorporated by reference in its entirety as if fully set forth

herein.

[0028] Test circuitry 145 allows controller 150 to probe and measure various

parameters and components of fluid ejection device 5. Test circuitry 145 may



200314430-1 9 operate in a number of test modes, which allow it to test different components or aspects
of operation of fluid ejection device 5. In some embodiments, controller can operate in four different test
modes. One of the test modes, does not testing and allows fluid ejection 5 to perform standard fluid
ejection operations. The other three test modes operate to test to determine the state of the pull-down
resistors, the status of the address lines 110 and 115, and determine if fluid ejection device is properly
operating, respectively. It should be noted that more or fewer test modes may be utilized, and the
functionality of the above test modes may be divided into more or fewer test modesagweihb-{0029] In
Figure 2, controller 150 and fluid ejection device aregoupled to each other through interconnect circuits
160 and 165, respectively. [0030] Figure 3 illustrates a functional block diagram of components and pull-

down resistors t%teﬁé?e%”' ﬁ%‘%ép@f‘?ﬁﬁé’&ﬁ&a\%ﬁi}% &Eﬁg gWS Rulglp nf%%gﬁ{rﬁgé fgQgiing to one

d
embodiment. In the embodiment o e 3, control logic 200, amongst other thirigs, operates switches
220a to 220N by2seRaiR! epsididigidldidRRgleniRitnés sane erHediaspistrAN lehen switch

220a is conductig sher MRIFEANIAERSHEIEsISHTd Gt SURO detABASShelieYitid<4AdE t@ARIRting, a
current from cur(rﬂeﬂrg s?gurce 215 is provided al%n select Iinﬁglzvga, this current is shunted through
B g i

pull-down resist WEHL b RIEGE R L RETOTR B0 FHRHOPRABYIBShe Betermined by
measurement ciartigryttt &8 tediiolodesesparas theestagnritielendigptilk doave oetistpul40anT his process can

be repeated fm%%%lo‘?%?ﬁl %é!si{‘b%so’r?t?é’éé?g%%?é\‘liﬁggBlﬁp%lé’ 1o gafhetNBIRQ iR as in one
embodiment where each' pull-down resistor 240a to 240N has two

ejection device is properly operating, respectively. It should be noted that more

or fewer test modes may be utilized, and the functionality of the above test

modes may be divided into more or fewer test modes as well.

[0029] In Figure 2, controller 150 and fluid ejection device are coupled to each

other through interconnect circuits 160 and 165, respectively.

[0030] Figure 3 illustrates a functional block diagram of components and pull-
down resistors that are utilized to measure the magnitudes of the pull-down
resistors according to one embodiment. In the embodiment of Figure 3, control
logic 200, amongst other things, operates switches 220a to 220N by sending
control signals along control lines 225a to 225N, respectively. When switch 220a
is conducting, e.g. when controller 150 is in a test mode and test circuitry 145 is
operating, a current from current source 215 is provided along select line 125a,
this current is shunted through pull-down resistor 240a. The voltage generated
across pull-down resistor 240a is then determined by measurement circuitry 210
which determines the magnitude of pull-down resistor 240a. This process can be
repeated for each of select lines 125b to 125N sequentially to gather N-bits of
data, as in one embodiment where each pull-down resistor 240a to 240N has two

possible states, a high resistance state and a low resistance state.

[0031] The select lines 125a to 125N are coupled to nozzle control logic 230 that
includes the fluid ejection elements and is also coupled to first address lines 110,
second address lines 115, data lines 120, pre-charge lines 130, and fire lines



possible states, a high resistance state and a low resistance state. [0031] The select lines 125a to 125N
are coupled to nozzle control logic 230 that includes the fluid ejection elements and is also coupled to
first address lines 110, second address lines 115, data lines 120, pre-charge lines 130, and fire lines
200314430-1 10 135. In test mode, as depicted in Figure 3, nozzle control logic 230 is instructed, by
control logic 200 to prevent current flow to the fluid ejection elements. Therefore, the only path for current
provided by current source 215 is through pull-down resistor 240a to 240N. [0032] It should be noted that
the order of measuring pull-down resistor 240a to 240N need not be in sequential opgdey figm select line
125a to 125N. The order may be any pre-determingg order that is programmed into control logic 200.
Further, the actual number of pull-down resistor 240a to 240N that are used to encode information may

vary 1o as ”.e?dePsaF.f_’(n‘-”fé@m%%réf e&spfm%&% E%?ﬁ'l?he, HB%#?&%'&%H e gTEM i gigction devices,
which can fit into a single chute, utilize to operate, then 4 pull-

_ , ull-down resistors can be utilized to encode
the necessary infrAMAYEH 19816 ABRIABKeNsERUifeREHew e Sis/ Bridsisstiathelenesishen 128 bits of

information may -pe-psteRsafe WhIF B ARawSTMERIBrd0IsMBYien iR ke shkedethiRctHElngh for example,
protocols and o;mtg;moltsaé%es or currents.h[lOOBB] In the embodiment of Figure 3, prior to providing a

current from cur &SR 1331968 Me 125a to 125N, a low or non-operating voltage is applied
on select lines 125a to 125N. [0034] While the embodiment depicted in Figure 3, depicts one pull-down

resistor [0032] It should be noted that the order of measuring pull-down resistor 240a to
240N need not be in sequential order from select line 125a to 125N. The order
may be any pre-determined order that is programmed into control logic 200.
Further, the actual number of pull-down resistor 240a to 240N that are used to
encode information may vary to as needed. For example, if there are 10
possible protocols that the different fluid ejection devices, which can fit into a
single chute, utilize to operate, then 4 pull-down resistors can be utilized to
encode the necessary information. In one embodiment, if there are seven select
lines 125, then 128 bits of information may be encoded, which allows multiple
information to be encoded including, for example, protocols and operating

voltages or currents.

[0033] In the embodiment of Figure 3, prior to providing a current from current
source 215 on a select line 125a to 125N, a low or non-operating voltage is

applied on select lines 125a to 125N.

[0034] W hile the embodiment depicted in Figure 3, depicts one pull-down resistor
per select line 125, it should be noted that multiple resistances may be utilized to
encode additional information. A system and method for providing multiple pull-

down resistors to encode additional information is depicted and disclosed in U.S.

Patent No. 6,325,483 which is incorporated herein by reference in its entirety.

[0035] It should be noted that the actual resistance of pull-down resistor 240a to

240N can vary. In one embodiment the magnitude of the resistance is between



per select line 125, it should be noted that multiple resistances may be utilized to encode additional
information. A system and method for providing multiple pull- down resistors to encode additional
information is depicted and disclosed in U.S. Patent No. 6,325,483 which is incorporated herein by
reference in its entirety. [0035] It should be noted that the actual resistance of pull-down resistor 240a to
240N can vary. In one embodiment the magnitude of the resistance is between 200314430-1 11 ten
thousand and fifty thousand ohms in a high resistance mode, while in a low resistance mode the
resistance is closer to a hundred ohms. [0036] Figure 4 illustrates a flow diagram of gygyegss of
identifying a fluid ejection device according to one gmbodiment. Controller 150 determines whether a
fluid ejection device is inserted into one or more carriage chutes, step 400. In one embodiment, this

occurs only if Cofgﬁoﬂﬁfu%éﬂjd”&\?ddfﬁ{g;{ﬂ‘égg%ﬁ‘% iﬁ'&%?gﬁ". UgH %ﬂ%ﬁé“%l%ﬁhﬁl&ﬁ‘"ce housing

the fluid ejection device is being powered-on. In other embodiments, this determination can also be made
prior to beginninfeRifteseciofedns esidanag isjelaren @ ftendrediins:, then at the beginning of a print

job. [0037] If controller 150 determines that a fluid ejection device has been inserted, then it reads

identification inf DR Proyige | [in e fluid _ejecti ' . In one
embodiment, th((i%_lgrzwJ Ol Eall %%é(ig?a%é}ga?e%]%ﬂtﬁlg srr%gg%ﬁ%u(ﬁeg(ﬂrr%ﬁ%ﬁ@ %E)%I t’gi%grllﬁtl e control lines after
the magnitude oFEOHORARYIEA BF€ UEHIELIdIARS ebesligiento &enbmiierd®l) deirIMingRis embodiment is a

voltage level belgydimethrasiokbefidhcienianis dzed iRAsheae hndlvigrigirctianalenepts of the fluid
ejection device. 400. In one embodiment, this occurs only if controller 150 has determined that

the chute was previously empty or the device housing the fluid ejection device is

being powered-on. In other embodiments, this determination can also be made

prior to beginning fluid ejection, e.qg. if the fluid ejection device is a printer, then at

the beginning of a print job.

[0037] If controller 150 determines that a fluid ejection device has been inserted,
then it reads identification information provided on control lines of the fluid
ejection device, step 405. In one embodiment, the information is encoded in the
magnitude of pull-down resistors on the control lines after the magnitude of a
voltage on the control lines is brought to an “off” state, which in this embodiment
is a voltage level below the threshold of the on-signals used to actuate the fluid

ejection elements of the fluid ejection device.

[0038] The information encoded on the pull-down resistors may be information
regarding the protocol for operating fluid ejection device 5. In one embodiment,
where the fluid ejection device is a print cartridge, the encoded information may
be indicative of whether the print cartridge is capable of operating according to a
double data rate protocol, where the signals provided on common first address
line 110, second address line 115, data line 120, select line 125, pre-charge line
130, and fire line 135 for each group 105 for each group are staggered slightly,
i.e. during one cycle of operation at least one on-signal is able to be provided to
each of the groups on each of the lines to that group while signals are also being

provided on the lines of another group.



[0038] The information encoded on the pull-down resistors may be information regarding the protocol for
operating fluid ejection device 5. In one embodiment, where the fluid ejection device is a print cartridge,
the encoded information may be indicative of whether the print cartridge is capable of operating
according to a double data rate protocol, where the signals provided on common first address line 110,
second address line 115, data line 120, select line 125, pre-charge line 130, and fire line 135 for each
group 105 for each group are staggered slightly, i.e. during one cycle of operation at least one on-signal
is able to be provided to each of the groups on each of the lines to that group while sjgfialsoare also being
provided on the lines of another group. 200314430-1,12 [0039] Alternatively, it is possible that the
information provided by information encoded on the pull-down resistors is indicative of parameters for

obtining o 1o TSR FEep B o1 AU SRS By e ampl above,

where the fluid ejection device is a print'cartridge that operates at ata rate, the information
obtained from thens@ilefb @M thespttrdowpurRpipenstiRzBdisalive s Piamaiers hRkhadgihls are provided to

pt;tain irtl_forTatiq?rf]dmgatit{}ffi@tﬁmﬁkclm@mﬂm%mfeme @ft'i;]w@ﬂa;ét _Qéaﬁééhrﬂ@rlﬁea.tmﬁf{ﬁé obfaiping
Inrormation from tnhe 1 nurication elements, .€.g. regardin € posliton and voltage or signals 1or
Dt oo T e L e B 0 A Bt resistors.
[0049]_ Ba_sed upamttimprletgem iaf_ermhmiiomnnaﬂmerqhmamneﬁemfme)btﬂmmn irdsismiaicwoﬁhr_n th_e _
identification elegents fhat s ghtaingd J&?&I%F&‘H'Qﬁ’é’ﬁ’&% 5?3'6?8\5%&8%068{%0.%%&8{13%“”'Ca“”g with

the identification elements is
from the identification elements of the printhead. Other information for obtaining

information from the identification elements, e.g. regarding the position and
voltage of signals for obtaining information from the identification elements, may

also be encoded into the pull-down resistors.

[0040] Based upon the protocol information or other parameters for obtaining
information from the identification elements that is obtained from the pull-down
resistors, the protocol for communicating with the identification elements is
altered, step 410. These alterations, may include, but are not limited to, the
timing, sequence, and magnitude of signals that provided to and read from the

identification elements.

[0041] After altering the protocol or other parameters, the identification elements
of the fluid ejection device are queried, step 415. The identification elements
may be any number of circuits or memory elements, such as random access
memory elements. Examples of identification elements are depicted and
described in U.S. Patent Nos. 4,872,027, 5,363,614, 5,699,091, and 6,604,814,

each of which are incorporated by reference in their entirety.

[0042] Once the identification information is obtained from the identification
elements, controller 150 determines the necessary operating parameters of the
fluid ejection device, step 415. The fluid ejection device can now be operated
and the operation of the fluid ejection device can be monitored to be maintained

within the desired operating parameters.



altered, step 410. These alterations, may include, but are not limited to, the timing, sequence, and
magnitude of signals that provided to and read from the identification elements. [0041] After altering the
protocol or other parameters, the identification elements of the fluid ejection device are queried, step 415.
The identification elements may be any number of circuits or memory elements, such as random access
memory elements. Examples of identification elements are depicted and described in U.S. Patent Nos.
4,872,027, 5,363,614, 5,699,091, and 6,604,814, each of which are incorporated by reference in their
entirety. [0042] Once the identification information is obtained from the identification ,@lemgsts, controller
150 determines the necessary operating parameterg-0f the fluid ejection device, step 415. The fluid
ejection device can now be operated and the operation of the fluid ejection device can be monitored to

be maintained ;Lgagéﬂgggﬁgigqﬁugpr%{ggm_ Igwam%tgﬁe%?%%%@géoa} ﬁﬁégﬁ%ﬁ] 1fgure 5 illustrates a flow

diagram of a process 0f determining identification ‘om control lin uid ejection device
according to onddentiieaiier Melufeli@N4paibel thesohaduitheer i daditercs@giBodo PRE low voltage

aIIOWSf the pull-d@mad@iﬂ@gﬁ&g orhiieonal gqidiﬂ%sa&mh@aﬁ%&eig irailti@d Y@JH%%;B‘@@Wer?tiH%fﬁt durling )
manufacturing. In one embodiment, ow voltage is substantially equal to a magnitude of a voltage that
o at the ground HALAGE RIS AR SR 3 SO HE ACBT[QGRA S T age i appliad, &
signal is providedaturesnkaselect linesestepibd Ondnidaet@nigodmueret ethisodigreadtitlzedowent that is
provided using a\/‘iﬁtsa{ge is substantially equal to a magnitude of a voltage that is at the ground line

that is coupled to the fluid ejection device.

[0044] Once the low voltage is applied, a signal is provided on one select line,
step 510. In one embodiment, this signal is a current that is provided using a test
mode of controller 150 as described with respect to Figure 2. Based upon this
signal, the resistance of one of the pull-down resistors coupled an appropriate
one of the select lines is read, step 515. Then another signal, e.g. a current, is
provided on another select line, until all of the appropriate pull-down resistors are

read, step 520,

[0045] In one embodiment, the magnitude of the resistance of each pull-down
resistor is one bit of information regarding an operating parameter of the fluid
ejection device. This allows for flexibility in encoding information onto the select
lines. The number of select lines that are to be read can be any number needed
to provide the necessary parameter. For example, if the only information
encoded is the data rate of a print cartridge, then only one bit, e.g. provided by
one pull-down resistor value, can be utilized. If more information is to be

provided, the number of select lines to be read can be increased as needed.

[0046] It should be noted that while Figure 5 describes determining values of pull-
down resistors on select lines 125, other pull-down resistors may be encoded to
contain the protocol or other information for obtaining information from the

identification elements. For example, pull-down resistors located on address



mode of controller 150 as described with respect to Figure 2. Based upon this signal, the resistance of
one of the pull-down resistors coupled an appropriate one of the select lines is read, step 515. Then
another signal, e.g. a current, is provided on another select line, until all of the appropriate pull-down
resistors are read, step 520, [0045] In one embodiment, the magnitude of the resistance of each
pull-down resistor is one bit of information regarding an operating parameter of the fluid ejection device.
This allows for flexibility in encoding information onto the select lines. The number of select lines that are
to be read can be any number needed to provide the necessary parameter. For exammpleihthe only
information encoded is the data rate of a print cartrigge, then only one bit, e.g. provided by one
pull-down resistor value, can be utilized. If more information is to be provided, the number of select lines

1o be read can b ICeRPERP18CRMRr B0 19 ARPHIE RS (ORTMIUIR Sddl i descrbes

determining values of pull- down resistors on select lines ier pull-down resistors may be encoded
to contain the pfBtetBREPHIASIR M RLIBAIFErb BRI RV JARRrTRRISIOTEN SeteqtEnFiédton elements. For
example, pull-down resistors located on address 200314430-1 14 lines 110 and 115, data lines 120, and

ines 125. 10047 i Id B et R e e b podiment.
Generally, printe?BbodiaRgNhcEprPEALY a I HReCaPPiage BLOrROMER aigrintygrstodaaitlsietid device as
described in Figygesilpé abave-dsbtish 600ceaR alshisdeds aidiavdom igsdildingrensotedia. When a
printing operatloga{ﬁ also include a tray 605 for holding print media. When a printing operation is

initiated, print media, such as paper, is fed into printer 600 from tray 605

preferably using a sheet feeder (not shown). The sheet then brought around in a

U direction and travels in an opposite direction toward output tray 615. Other

paper paths, such as a straight paper path, can also be used. The sheet is

stopped in a print zone 620, and a scanning carriage 625, supporting one or

more print cartridges 610, is then scanned across the sheet for printing a swath

of ink thereon. After a single scan or multiple scans, the sheet is then

incrementally shifted using, for example, a stepper motor and feed rollers to a

next position within the print zone 620. Carriage 625 again scans across the

sheet for printing a next swath of ink. The process repeats until the entire sheet

has been printed, at which point it is ejected into output tray 615.

[0048] The print cartridges 610 can be removeably mounted or permanently
mounted to the scanning carriage 625. Also, the print cartridges 610 can have
self-contained ink reservoirs (for example, the reservoir can be located within
printhead assembly body, e.g. the embodiment of fluid ejection device 5 in FIG.
1.) The self-contained ink reservoirs can be refilled with ink for reusing the print
cartridges 610. Alternatively, each print cartridge 610 can be fluidly coupled, via
a flexible conduit 630, to one of a plurality of fixed or removable ink supplies 635
acting as the ink supply. As a further alternative, the ink supplies 635 can be one

or more ink containers separate or separable from printhead assemblies.



initiated, print media, such as paper, is fed into printer 600 from tray 605 preferably using a sheet feeder
(not shown). The sheet then brought around in a U direction and travels in an opposite direction toward
output tray 615. Other paper paths, such as a straight paper path, can also be used. The sheet is
stopped in a print zone 620, and a scanning carriage 625, supporting one or more print cartridges 610, is
then scanned across the sheet for printing a swath of ink thereon. After a single scan or multiple scans,
the sheet is then incrementally shifted using, for example, a stepper motor and feed rollers to a next
position within the print zone 620. Carriage 625 again scans across the sheet for pritinigsgonext swath of
ink. The process repeats until the entire sheet has hgen printed, at which point it is ejected into output
tray 615. [0048] The print cartridges 610 can be removeably mounted or permanently mounted to the

scanning carria : ' ' ( - j ' irs (for example,
the reservoir ca?f%ge cltaait%_gnwiti??\(%griﬁlﬁ%% gai%@eér%ﬁ%@gg%@ %@%ﬁ%ﬁ@gﬁ jﬁ%%r@j%ction device
5in FIG. 1.) Th@S&ppepsiiferrificsBReWsIeals ME \TiRRY FRITSARTOPBEISIRE PhENpMRESERFridges 610.
Alternatively, eaghyBridreatidgafildencbesiivialyreasinlash MisvisetaxiRiecermshib tath taayee of a
plurality of fixed or.removable ink s Iplie_s ?%5 acti gas the ink iuéﬁil . As a further alternative, the ink
Supplies 635 carPBRCHRES BY NGRS FHUCa M ANRAE b BR AR PR AL S AR
200314430-1 15ih0edagdt is understood that the above-described embodiments are merely illustrative of

the possible specific embodiments which may represent principles of the present invention. Other
arrangements may readily be devised in accordance with these



principles by those skilled in the art without departing from the scope and spirit of the invention.
200314430-1 16 CLAIMS What is claimed is: 1. A method for identifying a fluid ejection device (5)
comprising: determining first identification information; based upon the first identification information,
guerying one or more elements on the fluid ejection device (5) that include second identification
information; determining the second identification information based upon the query; and determining a
plurality of operating of parameters of the fluid ejection device (5) based upon the first and second
identification information. 2. The method of claim 1, wherein determining first identifiggdioiipformation
comprises querying a portion of the fluid ejection deyjce (5) that controls operation of one or more fluid
ejection elements. 3. The method of claim 2, wherein the portion of the fluid ejection device (5) that
controls operation comprises a pull down resistor (%ﬂ_(@]MSMON). 4. The method of claim 3, wherein the
pull down resistor (240a ... 240N) is coupled to a line that Is coupled to the one or more fluid ejection
elements. 5. The method of claim 3, wherein determining the first identification information comprises
determining a resistaneg a!itecfithenst! down resistor (240a ... 240N). 6. The method of claim 3,
wherein determining the first identification information comprises determining a voltage magnitude at the
pull down resistor (240a ... 240N) in response to a current provided to the pull down resistor (240a ...
240N). 1. A method for identifying a fluid ejection device (5) comprising:

determining first identification information;

based upon the first identification information, querying one or more elements
on the fluid ejection device (5) that include second identification information;

determining the second identification information based upon the query; and

determining a plurality of operating of parameters of the fluid ejection device

(5) based upon the first and second identification information.

2. The method of claim 1, wherein determining first identification information
comprises querying a portion of the fluid ejection device (5) that controls operation of

one or more fluid ejection elements.

3. The method of claim 2, wherein the portion of the fluid ejection device (5) that

controls operation comprises a pull down resistor (240a ... 240N).

4. The method of claim 3, wherein the pull down resistor (240a ... 240N) is

coupled to a line that is coupled to the one or more fluid ejection elements.

5. The method of claim 3, wherein determining the first identification information

comprises determining a resistance value at the pull down resistor (240a ... 240N).

6. The method of claim 3, wherein determining the first identification information
comprises determining a voltage magnitude at the pull down resistor (240a ... 240N)

in response to a current provided to the pull down resistor (240a ... 240N).



200314430-1 17 7. The method of claim 2, wherein querying a portion of the fluid ejection device (5) that
controls operation of one or more fluid ejection elements comprises querying a first portion of the fluid
ejection device (5) that controls operation of a first group of elements and querying at least one other
portion of the fluid ejection device (5) that controls operation of a second group of elements. 8. The
method of claim 2, wherein the first identification information is indicative of a protocol of the fluid ejection
device (5) and wherein querying one or more elements on the fluid ejection device (5) that include
second identification information comprises querying the identification elements basggkupes;the protocol.
9. The method of claim 8, wherein the protocol is a geuble data rate protocol. 10. A method of
identification of a fluid ejection device (5), comprising: providing at least a first signal on one or more
lines, the one or more lines coupled to one or more fluid ejection elements that eject fluid; determining,
responsive to the at least first signal, first identification information; providing at least a second signal to
one or more elements dAatecHind djelei? dehrreiF upRtiRGA BEHIRIUPEEN &Y Iid figetinrdmdcRlentification

information; det%mhaﬂgoma)@e@w@tieﬁatiﬁﬁaféﬁrﬁww@ﬂna@p&f@ﬁm&ﬁmgq;%mﬁé@@e ggnd signal;
and determining a’pluralltq/ ﬁ) 3t|n eters% bhe fluid e jection device Fh{“% based u on the first
and second iden®fiLERHTAR? H! ﬁ!e Fé‘fﬁ(‘? ERiAPTHO ﬂ@%?ﬁ'%?é h%@é%ﬁ nsive to the

at least first sigrednfiestscentifjecatiomyiafdcamtine ctrappseuletaaiiuitefectbredat/ieass ptratpull

controls operation of a second group of elements.

8. The method of claim 2, wherein the first identification information is indicative
of a protocol of the fluid ejection device (5) and wherein querying one or more
elements on the fluid ejection device (5) that include second identification

information comprises querying the identification elements based upon the protocol.
9. The method of claim 8, wherein the protocol is a double data rate protocol.

10. A method of identification of a fluid ejection device (5), comprising:

providing at least a first signal on one or more lines, the one or more lines
coupled to one or more fluid ejection elements that eject fluid;

determining, responsive to the at least first signal, first identification
information;

providing at least a second signal to one or more elements on the fluid
ejection device (5) that are configured to provide second identification information;

determining the second identification information responsive to at least the
second signal; and

determining a plurality of operating of parameters of the fluid ejection device

(5) based upon the first and second identification information.

11. The method of claim 10, wherein determining, responsive to the at least first
signal, first identification information comprises determining a value at least one pull
down resistor (240a ... 240N).



down resistor (240a ... 240N). 200314430-1 18 12. The method of claim 11, determining a value at least
one pull down resistor (240a ... 240N) comprises determining a magnitude of a resistance of the at least
one pull down resistor (240a ... 240N) in response to a current provided on the line coupled with the at
least one pull down resistor (240a ... 240N). 13. The method of claim 12, wherein determining a value at
least one pull down resistor (240a ... 240N) comprises determining a voltage magnitude at the pull down
resistor (240a ... 240N) in response to a current provided to the at least one pull down resistor (240a ...
240N). 14. The method of claim 10, wherein the first identification information compriges sagrotocol of
operation of the fluid ejection device (5) and whereipgoroviding at least a second signal to one or more
elements on the fluid ejection device (5) that are configured to provide second identification information

comprises providipg Signa ARSALLAANIS RigIgReln i o DA et adPLABD Bl A cuEgein the fid

ejection device (5) is a printhead and the first | nin ormatlon comprises a protocol for ejecting

ink from the prid@a.-184ANIFQBRIERNOSERBRN(RY, = BrAPAKIIE Oé%ﬂﬁﬁélﬁ?"@?mﬁﬁ‘éjéb{ﬂ%telements a

plurality of identifigatipi glemeatssdmipiakity. o lioRs .Glﬂé%plaﬂaée 128.clefent 3roeaed siiigddo a group of

the plurality of fluid ejection elemepts; and a plu allt ull down reS|stors 240a ... 240N) coupled to
somg of thg couplJ dcw?th the at peast one pLE)I| res stor (240a ... 240N ( ) Y

13.  The method of claim 12, wherein determining a value at least one pull down
resistor (240a ... 240N) comprises determining a voltage magnitude at the pull down
resistor (240a ... 240N) in response to a current provided to the at least one pull
down resistor (240a ... 240N).

14. The method of claim 10, wherein the first identification information comprises
a protocol of operation of the fluid ejection device (5) and wherein providing at least
a second signal to one or more elements on the fluid ejection device (5) that are
configured to provide second identification information comprises providing signals

based upon the protocol.

15. The method of claim 1 or 10, wherein the fluid ejection device (5) is a
printhead and the first identification information comprises a protocol for ejecting ink

from the printhead.

16.  Afluid ejection device (5), comprising:

a plurality of fluid ejection elements;

a plurality of identification elements;

a plurality of lines (110, 115, 120, 125, 135) each coupled to a group of the
plurality of fluid ejection elements; and

a plurality of pull down resistors (240a ... 240N) coupled to some of the
plurality of lines, at least some of the plurality of pull down resistors (240a ... 240N)
encoding information regarding a protocol for operating the plurality of fluid ejection

elements.



plurality of lines, at least some of the plurality of pull down resistors (240a ... 240N) encoding information
regarding a protocol for operating the plurality of fluid ejection elements. 200314430-1 19 17. The fluid
ejection device (5) of claim 16, wherein the fluid ejection device (5) is coupled with a controller (150)
capable of determining a magnitude at each of the pull down (240a ... 240N) resistors and determining
the protocol based on the magnitude of at least some of the pull down resistors. 18. The fluid ejection
device (5) of claim 17, wherein the controller (150) is capable of determining a magnitude of a resistance
of each of the pull down resistors (240a ... 240N). 19. The fluid ejection device (5) ofglaurpd 6, wherein
each of the plurality of pull down resistor (240a ... 240N)s has at least a first magnitude and a second
magnitude, and wherein the first magnitude is indicative of the at least one operating parameter of the
fluid ejection device (5). 20. The fluid ejection device (5) of claim 16, wherein the plurality of lines are one
of select lines, address lines, data lines, or fire lines.. 21. The fluid ejection device (5) of claim 16, wherein

the fluid ejectionidevicd ()lideinaiordavioe (TH algidndecnbiergivibe (IBjdtiertian I8Vighérein the
information regayslng, ghey wigtaclftiongree0)RApRs O Haatianingtdsingitaiiepbasiameiers for

roviding signals to the identification elements.
P g sg pul? (J?)Wh 240a ... 240N) res;’sstors and determining the protocol based on the

magnitude of at least some of the pull down resistors.

18. The fluid ejection device (5) of claim 17, wherein the controller (150) is
capable of determining a magnitude of a resistance of each of the pull down
resistors (240a ... 240N).

19.  The fluid ejection device (5) of claim 16, wherein each of the plurality of pull
down resistor (240a ... 240N)s has at least a first magnitude and a second
magnitude, and wherein the first magnitude is indicative of the at least one operating

parameter of the fluid ejection device (5).

20.  Thefluid ejection device (5) of claim 16, wherein the plurality of lines are one

of select lines, address lines, data lines, or fire lines..

21.  Thefluid ejection device (5) of claim 16, wherein the fluid ejection device (5)

is a printhead.

22.  Thefluid ejection device (5) of claim 16, wherein the information regarding the
protocol further comprises information that is indicative of parameters for providing

signals to the identification elements.





