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100047  This application claims priority from Patent Application Serial
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AND RELATED METHODS” (Attorney Docket No. 700205641WQO01), by
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[0002] This application is related to commonly-owned patent
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by reference in their entirety.

BACKGROUND

{0003} Fluid sjection devices provide fluid onto objects. The fluid
gjection devices may include a fluid supply chamber to store fiuid. The fluid

ejection devices may also include a plurality of ejection chambers including



nozzl es and correspondi ng ejection nenbers to selectively eject the fluid

t hrough the respective nozzles. The fluid ejection devices nmay include

i nkj et prwothsag2zievi ces to print inmages in a form of i RKTasc@oein. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0004] Non-lim ting exanpl es of the present

di scl osure are described in the follow ng description, read with reference
to the figures attached hereto and do not limt the scope of the clainms. In
the figures, identical and simlar structures, elenents or parts thereof

Lhat appeq, i HR0. o A20oRARA MR ALEARDET albyylabeked lthe sare or

simlar reférén n ufésn nensions of
conponent ghrangh tieatdypestivd hustieat Fdeifinid Becfihgueescanecihoiee ipkemarily for

conveni ence and clarity of presentation and are not necessarily to scale.
Ref er ri ngPEBNERE davicgsHad vt JureRs N dbus) & igk opie §edid) ock di agram
illustrating a fluid ejection device according to an exanple. [0006]FIG 2
Is a schematic top view of a portion of the fluid ejection device of FIG 1
according to an exanpl RIEGABZEERET RN Oia TeiEhBREtWIENGBoss- se. cti onal vi ew
of the fluid ejection
10004] Non-limiting examples of the present disclosure are described
in the following description, read with reference o the figures attached hereto
and do not limit the scope of the claims. in the figures, identical and similar
structures, slements or parts thereof that appear in more than one figure are
generally labeled with the same or similar references in the figures in which they
appear. Dimensions of componenis and fealures llustrated in the figures are
chosen primarily for convenience and clarity of presenialion and are not
necessarily to scale. Referring 1o the attached figures:
00051 FiG. 1 is a block diagram illustrating a fluid ejection device
according o an example.
[0006] FiG. 2 is a schematic top view of a portion of the fluid gjection
device of FIG. 1 according to an example.
[0007] FiG. 3 is a schematic cross-sectional view of the fluid ejection
device of FIG. 2 according to an example.
00081 FiG. 4 is a chart diagram #llustrating a relationship between
voltage values output by a pressure sensor unil of the fluid ejection device of
FIG. 1 and back pressure thersin at a steady-state fluid level according {o an
example.
10009] FiG. b is a block diagram illusirating an inkjet printhead device
according to an example.
100101  FiG. 6 is a block diagram #llustrating a fluid ejection system
according o an example.
00111 FiG. 7 is a schematic top view illusirating a portion of the fluid
gjection system of FIG. 6 according to an example.
100121  FiG. 8 is a block diagram illustrating an inkjel printing system

according o an example.



device of FIG 2 according to an exanple. [0008]FIG 4 is a chart diagram
illustrating a relationship between voltage val ues output by a pressure
sensor urwO 20f3/a6ka8f |l ui d ej ection device of FIG 1 and PaTRISpr1e®STHIE
therein at a steady-state fluid | evel according to an exanple. [0009]FIG 5
Is a block diagramillustrating an inkjet printhead device according to an
exanple. [0010]FIG 6 is a block diagramillustrating a fluid ejection
system accordi ng to an exanpl e. [0011] FIG 7 is a schematic top view

illustrating a e} t y ing to
an exanpl e. gﬁ@]:‘lti r]rgggf_ ig ;an ch%\Ml er?ilgggt?ét%? {r;[%tg? gpgrt\ti | %g’éﬁ‘[ﬁgr. nting
system vaiue corresponding to an amount of fluid in a fluid e;ect;on device according to
an example.
0014] FiG. 10 is a flowchart llustrating a method of delermining a

supply condition of a fluid ejection system according (o an example.

DETAILED DESCRIPTION

10015]  In the following detailed description, reference is made (o the
accompanying drawings which form a part hereof, and in which is depicied by
way of Hlustration specific examples in which the present disclosure may be
practiced. it is to be undersiood that other examples may be utilized and
structural or logical changes may be made without departing from the scope of
the present disclosure. The following detailed description, therefore, is not (o be
taken in a limiting sense, and the scope of the present disclosure is defined by
the appended claims.

[0016] Fluid ejection devices provide fluid onio objects. The fluid
gjection devices may include a fluid supply chamber to store fluid. The fluid
giection devices may also include a plurality of ejection chambers including
nozzles and corresponding ejection members {0 seleclively sject the fluid
through the respective nozzles. The fluid ejection devices may include inkjet
nrinthead devices 1o print images in a form of ink onto media. An amount of
fluid remaining in the fluid ejection device may impact and/or be indicative of the
ability of the fluid ejection device {0 adequately provide the fluid onto the
objects. Whether fluid remains in the fluid gjection device, for example, may be
detected and/or determined by counting fluid drops ejected from the fluid
gijection device, physically detecting fluid drops gjected from the fluid gjection
device, and examining media for the presence or absence of fluid drops ejecied
from the Auid gjection device. Statistical calculations may also be used 1o
determine when the fluid is nearing running out. Generally, however, such
detections and/or determinations may not be able to and/or have Emited

accuracy to determine an amount of fluid in the fluid ejector device.



according to an exanple. WD 2013/062518PCT/ US2011/ 057515 [0013]Fla 9 is a

flowchart illustrating a method of outputting a count val ue correspondi ng
to an anowot20mfoét3l@id in a fluid ejection device accor dipag@/useolans=stanpl e.
[0014]FIG 10 is a flowhart illustrating a nethod of determ ning a supply

condition of a fluid ejection systemaccording to an exanple. DETAI LED
DESCRI PTION [ 0015]In the follow ng detail ed description, reference i s made
to the acconpanyi ng drawi ngs which forma part hereof, and in which is

di Scl osur o my 18 Ty adtraries B REBREhERERRPLE R P ERE o rmy

be utilizedviands Sticugboi@l dovicé egteasihehahgesi Mmychanprdetha fithout departing
fromthe spoee of the present disclosure. The_follow ng detailed
descri pti BI¥< PR Segcsriaciuiies garesyirgsengRernin The IW‘?\%W"%@%%W‘S@?“ and t he

scope of PG RIESEMsH RSLASWifodiS: FaldReHIRY hAEsARRGRYedaThaldTs.
sectional area of an amount of fluid in at least one ejection chamber. For
example, the at leas! one ejection chamber may correspond {0 a test chamber
that may include the sensor plate. The vollage value oulput by the pressure
sensor unit may change in proportion o the change in back pressure within the
fiuid ejection device. That is, an amount of fluid and/or a condition in the fluid
gjection device may be more accurately determined at least due {o the range of
voltage values oulput by the pressure sensor unit corresponding to the back
pressure range.

00181  FiG. 1 is a block diagram dllustrating a fluid ejection device
according to an example. Referring to FIG. 1, in some examples, a fluid
gjection device 100 includes a fluid supply chamber 10, a plurality of ejection
chambers 11, a channel 14, and a pressure sensor unit 15, The fluid supply
chamber 10 may store fluid. The channel 14 may establish fluid communication
between the fluid supply chamber 10 and the gjection chambers 11. That s,
fluid may be transported through the channel 14 from the fluid supply chamber
10 to the ejection chambers 11, In some embodiments, the channel 14 may be
in a form of a single channel such as a fluid slot. Alternatively, the channel 14
may be in a form of a plurality of channels. The ejection chambers 11 may
include nozzies 12 and corresponding ejection members 13 o selectively gject
the fluid through the respective nozzies 12,

10018] Referring to FIG. 1, the pressure sensor unit 15 may include a
sensor plate 15a to output a voltage value corresponding (o a cross-sectional
area 38 {FIG. 3) of an amount of fluid in the at least one ejection chamber 11.
in some examples, the sensor plate 15a may be disposed in the at least one
ejection chamber 11, channel 14, or the like. For example, the sensor plate 15a
may be disposed in the at least one gjection chamber 11, The sensor plate 15a
may be a metal sensor plate formed, for example, of fantalum, or the like. In

some examples, the pressure sensor unit 15 may include a plurality of sensor



[ 0016] Fl ui d ej ection devices provide fluid onto objects. The fluid ejection
devices may include a fluid supply chanber to store fluid. The fluid

ej ecti on wevn@s23my al so include a plurality of ejecti @aTalsanAsEs15

i ncl udi ng nozzl es and corresponding ejection nmenbers to selectively eject
the fluid through the respective nozzles. The fluid ejection devices my

i nclude inkjet printhead devices to print inages in a formof ink onto
medi a. An anount of fluid remaining in the fluid ejection device may i npact
and/ or be_j_ndi [ il f the fl ui j ectd.on ' to

adequat o § by Pa e freotdia Barkthd i ar MaBaE TR eI s 10 e

fluid ejegtd fuid dgsition, ddvie ex@MlvEncioEy Desiuaeieot pasand! sendetaigitied by
counting fluid drops ejected fromthe fluid ejection device, physically

det ecti ngami W@hWﬁiﬁlvéj‘%@t"%“épﬁfﬁﬁ%sﬁﬁémf Plaiey ?S&ﬁﬁéﬁddﬁ%@ir@§?e<§?{§ exani ni ng
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ej ection device. Statistical cal culations may al'so be used to determ ne
when t he &huaidsl wimeasd dgvica@@iOn§Bub). CGeneral |y, however, such detections

and/ or determ |.Qns not be able to and/or have |jmted accuracy to
deternine an aHIAM off B @13 5 SPeREUI BRIl 8L earTiy PE Tijgsiecion
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include an inkje.t prlntheag:d¢V|ce, a fluid ejection device and nethod
t her eof . Vevexidhplfes] ciehbiof Hevidealfddhi dracdeuling td ackudepia pPeéasogés sensor

unit. The ssur ensor unit includes.a sensor, pl ate t.0 output,a voltage
val ue cor FRSPoRarig. 1 8 e OetniEts LT sREAcR relicefRsURearS AT T ac

| east onesgh@ethamuehambeaniubaly @wedlon cidigha@t 11easth-omel eiegti on chanber
may correspond to a test chanber that may include the sensor plate. The

vol tage vEISFSHERIBHUROTBN Helnp? &‘gﬁ’u@fea%éiﬁ@bbiﬁﬁkﬁeﬁwi@mﬁ%mﬂ proportion
to the ch ' ip & hj i d.-8j.ecti i.ce..That is,
o arount TBE AT St aPs AR BEtp FhRblfs hertt B REIeR STUER R "y be

nore accupssed yudetesairoed1at dreasdingwesrhbet P2, srahgecatenal hagdealevad.ues

out put by the pressure sensor unit corresponding to the back pressure
range. [OM%?mﬁcﬁanm%&éh%IWiﬁ?§§F§<Pﬁ‘-i”?* %@f‘?aé’tiﬂﬁ%‘dﬁ the GrepnEjiR@t i on devi ce

accordi ng : f i IG 1, in sonme exanples, a fluid
ej ection ré%%% %%@%gfhuéﬁ%ﬁéaﬁf%ﬁfggppl y chanber 10, a plurality of

ej ection chanb@ixiil, uwhpampehtidd operdioa, oressor@e sefisdrdropirtadbe The
fluid supply, chamber 10 store fluid. The, channel 14 may _establish fluid
conmunt oaBIeGH<h BTGB PRETTE BIGeT SHRY ok ArIBIoUED AT EHE L] G hPEHC chanber s
11. That ks, ﬁh'et%éct@ycmﬁnbésaﬂﬁR?H}Itﬁ@ntﬁérr%ﬁg&w&ﬁ ehanieh té fuiem the fluid
supply chanber 10 to the ejection’'chanbers 11. In sone enbodi nents, the

channel 13upply cherriber 4 Oftbranadftha diengeblehbnnekamspish aaslectfitel airslrdt .

Al ternatiyel t he. _channgel, 14 ma e in form.of, a plurality,of channels.
The e act FORELREVRST ST REHY SriRalieh B Sedal bR B BatBuptiihia e ect i on
nmenbers 13ntithspliesdl vahy Fjiggrokinend kit tiipughibheayespaqidrvgataazz| es
12. [0019]Referring to FIG 1, the pressure sensor unit 15 may include a

sensor pl 80@é VEBArzDIRAM P N varardybiabaeadermed joiu srjraspoading
cr 02, bR PP 1L oPbrilot Bbn Slpbi e ek gt gL one,
in the atoleabthearerssponding nozzle 12. In response to the cooling of the firing

resistor, the vapor bubble may collapse. As a result, fluid T from the channel 14

may be supplied o the ejection chamber in preparation {0 eject another fluid

drop through the respective nozzles 12.

(00221 Referring to FIG. 3, in some examples, back pressure may

change the position of fluid T in the gjection chamber 11 of the fluid ejection

device 100. For example, a meniscus 38 of the fuid f may move in an inward

direction away from the respective nozzle 12 and change a cross-sectional area

39 of an amount of the fluid T in the gjection chamber 11 in response (o a



ej ection chanber 11, channel 14, or the like. For exanple, the sensor plate
15a may be disposed in the at | east one ejection chanber 11. The sensor

pl ate 15awomyids2:aa8net al sensor plate formed, for exanplPer/uskoiastsas um or
the like. In sone exanples, the pressure sensor unit 15 may include a
plurality of sensor plates 15a corresponding to a nunber of ejection
chanbers 11. Alternatively, the fluid ejection device 100 may include a
plurality of pressure sensor units 15 and each one having a respective

sensor pl ! ' in.a. l.es ve. ejectian C e il _.some
exanpl es, %%ﬁ&u?@%?%%ﬁg ?j%}gthgég\g}igbgﬁ%ék'\éﬁ%)%ﬂ%@&%%ﬂ?ﬁg?ge%)g%?t?ahaﬁllg%"dqs devi ce
500 (FI G 3B)f tiiOf0]frhsy irdlude @ hskve emidreliiPor £ueeiorgpiperddon of the
fluid ejection device of FIG 1 according to an exanple, FIG_ 3 is a
schemat i cOEPEgRd §etE FRANCR FARTY 1 He e i iEUscEs shingdluid s Belering 2
accor di ng, Ref ' i deals Les, the
a6 ot R B B or B e e R RIS B 1 1y
of ej ecti ohthehdBDdVIE MR presscrapaedor 4 may peesse re decisoal aumient $niah a form
of an air _bubble detect mc ,{;-el ectronechani cal systens (ABD MEMS) pressure
sensor 25 REVEGHT ﬁ’%?(’epé te 25a, a current source 21, a grounding

menber 22, andgnqnVeriLEitRRYl 8urddnt digh ARy BX 3 ERLERHad RBnPIH@SSUre sensor
unit 25 may includé the groundi ng nenber 22 and/or the current source 21.

[ 0021] Dur resgestipe satsergpiaipet foon grdwndinx amphiesr 22 By piadsidg dpromgh foéd ej ect ed
froma respective.ejection ch er 11.throu rrespondi ng nozzle 12.
Theer oot T BRPbRST HE e RloR T R ER S b ietBef 24, T ERAPPR P8R T ) 174
supply chabglid E8abiicpugh chiendg han prdpckdve bRictiexameh®eran , el eat sical

current signal may be provided to an ejection nenber 13 such as a firing
resi stor ter exemplieditc oHaNeind Germimrddmpy &6 Hapesatointthie resreaiyer esi st or
may be super ) rd Sul k.l [ 4 1= 1) ; I fiormed in
the corr eopend soonRRL AR RER R b At R LR DTaR Wfibor e

may for cesamkl aiatngleophe KBDMENS sestsaspandongnh@szhey Idiudathizesponse to
the cooling of the firing resistor, the vapor_bubble ma;mcol | apse. As a
resul t, fRIRNNG FEMiHLChAHRBINIZTRE) PerSuppl i 88 ABP tieMs) REBPYI® chanber

i n preparat, i : | i.d.d ¥ ViR 92zl es
2. 7 0022 B A B o b R ange
t he posit ebleaef ofi¢ ejedttibnichattber djtediorexachdabibe ARDMEMEepifdsaltk ej ecti on

devi ce 100. For, exanple, a ni scus 38 of .the fluid nove in an i nward
i ¥ ect | onSaEE A% SR CHEHOGHBRE Kol esap Do SehaAE 4 or oss- sect | onal
area 39 of an gmpput Qtetbhend iridsd. 4 Bod heied@ek cRBrEaITRgE cddvdil esponse

to a change of "back pressure therein. In sone exanples, the cross-sectional
area 39 ofnachiée RE unaly pulpayaicsentdeiug cesicghonding éndhatpsocotivavsiemsor pl ate

2o oo B el AR A DSk e B RETRI B SRl 2 e &,
sensor pl akemaha iied coRe:rABRMENG 28 R85 WseoSIBRS LindRieMYmbeckl ve an
el ectrical current signal fromthe current source 21. )
correspond {o each range each range of voltage values of respeclive ranges.
Additionally, the unigue numbers may be selected 1o correspond to the order of
the corresponding ranges. Thal is, a range including higher voltage values will
he associated with a higher number than a range including lower voliage
values. In some examples, the fluid sjection device 100 may include a pluralily
of convertor modules 26 corresponding to the number of sensor plates 253
and/or ABD MEMS pressure sensors 25, In some examples, the fluid ejection
device 100 may be an inkjet printhead device 500 (FIG. &)
[0025] FiG. 4 is a chart diagram illustrating a relationship between
voltage values output by a pressure sensor unil of the fluid ejection device of

FIG. 1 and back pressure thersin at a steady-state fluid level according {o an



[ 0023] The el ectrical current signal may be transmtted fromthe respective
sensor plate 25a to a groundi ng nenber 22 by passing through fluid f

di sposed wheps/iseitseen. The groundi ng nenber 22, for exa&eplts20mmmy7she i n t he
fluid chanber 10, channel 14, respective ejection chanber 11, or the like.
For exanpl e, the grounding nenber 22 may be di sposed in the respective

ej ection chanber 11 in a formof a cavitation nmenber and/or cavitation

| ayer. In sonme exanples, the ABD MEMS pressure sensor unit 25 may include

t he groundi Mg, L . ressure
sensor 25g%539%§?§§%Sé%ﬁ?%%%@V%ﬁﬁ%%%§§%§Q%B%@#§%%j§f35£%§§§ﬁﬁ?z gﬁ$§ W t hin

the at | eastic®atieehdchy@venhanbesspbliivielemivanb@bat 8. ABDcNEMBIRBSSUr €
sensor 25 may out put vol tage val ues through the sensor plate 25a.
[ 0024] Ref BFYYSR MBS Perigthiay bg AbAYRIESeaRIted) SORE BEHVRFer nodul e 26
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the fluid e respective pressure ‘sensor
exanpl e, bhek porpserd eithimdtiol = (26 may dsdaei ateenbeuni .qbackhprdssurg may
correspon

to ch range each .range of  volt es of re ctive range
Addl £ bnaPPyeAReNeh R by Sty s e DRE Al Bt IdERaero e or der
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values wi Il be associated with a higher nunber than a range incl udi'ng | ower
vol t age vétidds.th¢ gicsdime chransired ;! witle ebuiitoejroctiopaf deviue Hro0gmiiye i ncl ude
a plurali txéﬁf ﬁgniﬁrtor nmodul es 26tcorres§condi.tr?1]g tg t he. nunber of sensor
pl at es 258°AM07 oF ABBREMS Drasstrd’ s ERE0TE D8 H “4ae” BXAMPES Mt he fluid
ej ection deyiiGe ol&ioRBlevite 00 IfBKEREmPId, BUBeadpasvd GRIrSAE o rieing) -

[0025]FIG_4 is a chart diagramillustrating a relationship between voltage
val ues outl patish§ raeipesslr tbeduis siayunPye endChenge @ dossSecivin! g&ss 88 of

FIG 1 ang | ig=y i . - st at ¢ d.l.eve ccording to
an exampl 40 LR T, Bk Sp Bl FTERRY RS dnt fePeind

pr edet er mrag@ctivegraediadnabtien 32 finrdorge exenbiaf, sahegpasthy eregjsect i on
menber 13. For exanple, the predeterm ned tine period may be about one
second. | AeSEHE aiamdl %@,fi%maéfg@%ﬁp@éé 9@ yriRserBdipd pleeesand. d8nsor unit

15 may be i f back . pr i, & i . j,ection
chanber 12 BaR b8ty Bd K (AIARRLE Enshddl! o BRcRbrosBRE RV ETL
devi ce 10based ahleoiuit Bephiyuicthdéjomctiicbnede pireexhi80stion graper.y functi on.

That is, back ur facilitate supplying.fluid to the ejection
chanbers 11 whiJE28 edRARY T Bl Khg- o1 SORE PETRICE HPBGROTHE SEB591 eq. 12.
Pressure §ﬁﬁ§5%vg%§ﬁﬁ%§n§&ypia@c%a Wb o@pGheneR ol Vi LsSeShdridde 41 ui d

ej ection device 100, for exanple, due to spitting, printing or primng.
That is, bapepisscus: ofthelespedive aiestiovovierabel thahgeexaspss Siceendanal area

of fluid ip,at.least.the ejectian chamber 11 between.the.,s or.plate 15a
ond respelliEasn T Sohar Aisrhishidr B Rl SblEh SR e h IR R Bhe

cr oss- secFi@nalfoaeeample, tievblaticdvaby otQit @3B brégsRe cehbagenipys put change
and, for exanple, be neasured as a resistance change. The back pressure may

vary base@@rchgngedn @rapppry @ Sirickansie Sumrkayeasyravid RpuRaskai esdwsi ti on.

range of approximately negative four inches of water (-4 Water Column Inches

{(WCIH) to negative fourteen WCI That is, for example, the back pressure range

may correspond to the sensor plaie 15a of the pressure sensor unit 15 being in
contact with fluid and output a voltage value corresponding o a cross-sectional

area of an amount of fluid in the respective ejection chamber 11, In some

examples, the voltage value may also include a cross-sectional area of fluid in

the channel 14 and/or fluid supply chamber 10. Accordingly, a supply condition

may be more accurately determined at least due 1o the range of vollage values

output by the pressure sensor unit 15 corresponding to the back pressure

range. A maximum voltage value may be outputl by the sensor plate 15 of the



[ 0026] Referring to FIG 4, in sone exanples, the pressure sensor unit 15
havi ng a sensor plate 15a may out put vol tage val ues corresponding to a back
pressure WO 2biseedaspecti ve ej ection chanber 11. For examplrajS2aih@ssensor

pl ate 15a may be di sposed in the respective ejection chanber 11. Referring
to FIG 4, for exanple, the voltage val ue output by the pressure sensor
unit 15 may change in proportion to the change in back pressure with the
back pressure range of approximtely negative four inches of water (-4

Vat er Col yr ¢ L) 0 1 ve.f Lo sk J xanpl e,
the back Brasklif BETardaiots MsPpaR KEER ¥ KETeahiemvart by Susbfpef
pressure $68%0H theifluidld being in contact with fluid and out put a vol tage
val ue corresponding to_a cross-sectjonal area of an amount of fluid in the
respective ej etdq cHdfberis Plt?k)iﬂﬁd?@ﬁ%mé%%“@g,aﬁ‘ﬁéﬁf‘%‘)BF*f‘@j@d\F&VW may

al so incl : SS; sectien f4 W d, L . ] 14:..and/or fluid
suppl y chgg@ar ar%t% %‘e%%%?%g%e%ﬁ@%{ﬁ:iﬁ '::ﬂd%z:l%’tg[lr%n@n@g@ﬂ%pé’%%é%ﬁgccur ately
det er m negriathebdaktvicus(l mchiltesrafigd sabpiotiageevil, vesiumlitpof ejpytithe

ressure sensor unit 15 corr.espondi n back pressure r e. A maxi num
o tage: varaethe T he Shent 1By conenoRab N PRt S 25, BES 1 & Cansor

uni t 15 i Bn&@eNoRsAal @stAmkn dliconhathidebnernvihs sensersiphft € 15a and the
fluid. [0027]FIG 5 is a block diagramillustrating an inkjet printhead

devi ce accbaubagfandrihexsamibs. chRetiersilig tThe RiGsubphi echasope HExamyl es, an

i nkj et printhead Vi ge 0 Jncludes a fluid suppl hanber a, plurality
of by ecti BRTERTRLARE Hirany ol A chanan £ AR R iRees P Bihsor 25
The Chann@brréﬁpdﬁﬂn@é}e@ﬂbﬁ sherhibdist Tenainbeaty spcbaiawmean thibeghlke d supply
chanmber 10 and the ejection chanmbers 11. The Tluid supply chanber 10 may
store fl uieppethee prafiasiley Bratdg. dipid owiydisaivbeyeortet ey thaduisbemdyzl es 12
and corre L L act Lan,. o] 2t .&] fluid
Through + RaAngebd0 f 9% LEBusTERGhBer 1) 1T SRR ARSI %ot et 11 om

the fl ui depupphyhahdabdn iy be 4 et ehaobboniganbensplk] halkimgspnezdxanpl es,
at | east ogne ejection chanber _11,ma%/ be a test chanber 113, for exanpl e,
havi ng a né2& A gieFiehJeeaiphifele reradpdelss & ithe PPRAERS dRanet ers of the

nozzl es 13@&%{3%@%&1 BE A -tdie e{?gﬁbh%ﬁ%r‘f%e‘?gﬁ FBPe%%ﬁ%%g’%ﬁe irﬁ*?é%see?&ﬁ”p' €

t he increase lanmeter of t respective nozz may reduce back
pressur e thierdfxyetdrof someespeatpt eszzieH@a mky etdyrd hdicadsdend iherdd30 nmay

include a,pluralit f D. NENB pressur.e se rs 25 and each gne ,having a
oepoot | vi Rl e R G bR P g AR Rete et 6

Sensors 2apaEHNS JbsiRE s@hsé@@én@le%ﬁ%ﬁé%ﬁﬂ%ég@i%é@ﬁée%%hé@sspond to a

nunber of test chanbers 11 a. [0028] Referring to , I n sonme exanpl es,

a respect plate 86asdhaplsatiee 28abenp! BSLUMEDSS edesauira spastrsciinabéthella to
out put a yoltage,val ue rr ding 10 a cross-sectional area, of an anount
of f1uid MAREST S8 EiRse ARG P fofertRb B hBBey B osed w th

respect tenikhtsSrs 144. I n sone exanples, the sensor plate 25a may be

di sposed in the respective 11, channel 14, or the |like. For exanple, the
sensor plate 28WaMy Heelgiggbsed G- ». fhecexapidabet reepestiviapeidiat i vel v,

the inkje i i i i !}@V@ ressure
sensor 255%&2%?%?}2%9%8%&}’%&%@??@a§§¥tsééﬁr}égila§fr)’ p %’i%i@?ﬁt é\g?trte po%@?ng to a
nunber of lc:bses$pmimn@| "d &ra ckﬂssasedtimnabag@aerﬁa{mﬁm@unt@‘Hiui@m&teqast nt head devi ce
500 may al so |nc e.a converter nodule 26, an ABD NMEMS ssure sensor 25
to recei v@h%é??b@f &-z%‘ﬁifﬁ%qf t@Wr@ﬁt’%ﬁ@rmdﬁ?ifﬁ%wﬁ%%‘é&fﬁt\VéFgégsi“ -pates 25a

oot oot 3 ABREGHAES RS, e i POPRIJhAL Pus RRBEGRIETALI  as
channel 14, or the like. For example, the sensor plate 25a may be disposed in
the test chamber 11a. Allernatively, the inkjet printhead device 500 may include
a single ABD MEMS pressure sensor 25 including a plurality of sensor plates
25a corresponding to a number of test chambers 11a. In some examples, the
inkjet printhead device 500 may also include a converter module 26, an ABD

MEMS pressure sensor 25 1o receive an electrical current signal, and respective



[0029]FIG 6 is a block diagramillustrating a fluid ejection system
according to an exanple. Referring to FIG 6, in sone exanples, a fluid

ej ecti on wo2083mM6&® may i nclude the fluid ejection devi ®PETABRIA®STIMBVI ously
di scl osed with respect to FIGS. 1-4. That is, the fluid ejection device 100
may include a fluid supply chanber 10, a plurality of ejection chanbers 11,
a channel 14, and a pressure sensor unit 15. In sone exanples, the pressure
sensor unit 15 may be in a formof an ABD MEMS pressure sensor 25. The

fluid supp] er. tare, £l uid. Th n S ish fluid
conmmuni can % O%G%%g%q\%gez rfi3 Ja?c ﬁg&%( 5?13% rgggiﬁ%%’% y\g)é?§§§l§glﬂ%op§%\%éﬂ%% %CGE ?g%l& chanbers
11. For epssgphes af bubdomsy dheidssangifiordfetriceamitis. filtoiad supply chamber 10

to the ejection chanbers 11. The ejection_chanbers 11 nmay. include nozzles
12 and correspBiftiflg djitcfilam brepbeirgran Hptabing& e P EoBctysiHe 1 uid

through t Qgcﬁ@ﬁﬁ]a%téﬁ’gxé}g A %ef%?ﬁné’%%gif@@ igpgmtn% &[ag’wu{tsi@s, 4 ﬂ?édpr essure

sensor unift y imelude a sensor te 15a to ou a voltage val ue
cor r espondjemijot aysicor 6$8 rsacinchiial thaflea efchon devicatildfad bravibusty t he at

| east one .ej ecti,on chanbe .. JFor e | e,, the voltage,val tput from
the. pr essHRETSEHSBI GAPECLE THES Heda TR e 0F SCHROCSrES 00 S4B t hi n ¢ he
at |east QpaR &9&!0%&@?&@8%&&)&14@,'é‘p,ﬁ.@ﬁi&y%’ﬁ@!@%‘ti@ﬁ@hh%é%%?é cPhaks 15a

may be disposed in the at |east one ejection chanber 11, channel 14, or the
| i ke. For 1éxamphayessizesensor upl abe I Sameayxdveplds shogedssinesanespect i ve

ej ection anber 11. .The £l ui jsection system 610 al,so.include a
conver ter QU o T &' Bbe s IEMS oS B80! Znd TSP oyl o 26
My out puth&meeuntd wal Yers ankie Spangidithdl a4tihgy volhage fvial MenuhR4tioRY the
pressure sensor unit The determ nation nodul e 67 nay determ ne at | east

5.
one suppl peadl fedhibasedy shather déumd e qieclnn guambgrsthe kohverter
nodul e 26 oRE: ] i informthe
flud e est T ORES e PR Sonro et b A Sl PR Ta 7 Yo 1 o of
the fl ui depjcdot icharsipst ém 1. ojbORFLIHEberd 1 Brraydstiegatbezeep2vdmiv of a
portion of the fluid ejection systemof FIG 6 accordi ng to an exanpl e.
Referri ngc?%eﬁ?@d“?g ei%t‘%r%ﬁm@?i%”l gsselepdvaly piegt @]eef&‘ & 0§9§tﬂé‘?n 610 may
i ncl ude the. fd-ui i is@n devi ce 100 as previously disclosed with respect
to FIG 6. ﬁé’%ﬂgg;sa?%é 1?[ uid ejection system 610 may include a fluid
suppl y chanber [{#B0la Refeaiig i 6.4, dot porsschasbess Ul 1amehancete B34, a
pressure sensor L{AI% 15,(ej§nd a CE?nverter nodul e §6. The fluid ejection
syst em 6185 R0 15 UdBULS ¢G ?%i’aig&ﬁ“@éﬁ?ﬁ“ he taf’oféf%?“ﬁﬁﬁ 1®Bn nodul e
67. The CHFILHE a5 aRA SA1IMBYn SUPR! KadloRd S}éhgbiﬁ%haﬁ‘!%%qm E%'r%&%!m}i@, the

i
pressure sensor unit 15. The determnmination nodule 67 may include a refill
det er mi natheoyplmduadus aipan dos toupesderatarissating i Snvdube wmction of a

back pressure within the at least one ejection chamber 11. In some examples,
the sensor plate 15a may be disposed in the at least one sjection chamber 11,
channel 14, or the like. For example, the sensor plate 15a may be disposed in
a respective ejection chamber 11. The fluid ejeclion system 610 may also
include a converter module 26 and a delerminalion module 67. The converter
module 26 may cutput a count value corresponding o the voltage value output
by the pressure sensor unit 15, The determinalion module 67 may determine at
least one supply condition based on the count value ouiput by the converter
module 26, In some examples, the determination may be used to inform the
fluid ejection sysiem 610 and/or user of the respective supply condition of the
fluid ejection system 610,

100311  FiG. 7 is a schematic top view of a portion of the fluid ejection

system of FIG. 6 according to an example. Referring io FIG. 7, in some



[0032] Referring to FIG 7, the refill determ nation nodule 67a may

determ ne an anount of tinme to refill the at |east one ejection chanber 11
wi th t he wounts/dfeezam t he fluid supply chanmber 10. For ex&oplus01tiios75pF essur e
sensor unit 15 may periodically detect the presence of and/or absence of
fluid at a predetermined | ocation over a predetermned tinme period through
the respective sensor plate 15a. The refill determ nation nodul e 67a may
determ ne an anount of tine such as a tine period and/or a rate in which
the respecti e r d on
periodic §§é’?f\é§ gﬁloﬁgp{) elie %Beé@?}ﬂme Eﬁgnso¥ Ucﬁlg e%ﬁ@ﬁ%ﬁ%&ﬁ c312%%;[%>er m nation

modul e 6700y giev;aumryrms@c&mmm resbi td BIGbAs dtabr, tHhefidowidctioal ue out put
by the converter nodule 26 and the apount of tine to refill the at |east
one ej ect PYHEEHRHDBIAYITCIHEE & TiA SdPBY dhrenhastil. P RIBIERAPIRIEF I nodul e 67a.
The fluid Ohy S, ystem
such a5 a8 FREPEL br ST o ParesturbteRsp O €5, B R el o
100 may b&&i ihe ffuod mjcaficasysieky 610 praynbkeadcidey isomyrrant sbheed 2kand a

Addi ti onal | t flui be in a formof .ink orthellke 033] I n sone
el oo SPIRETUUROR M EOHE T ol by TPRCTES 21 ey ShRGR $18REBha £ on
Such Condb&a‘rga@tssa tQ%ﬁgF&{sﬂé‘ggn&% fhegesnt '&ie@erﬁf?ﬁéﬁdr@a@xo@ﬁié & nfdyi d
within the ejection cha 11 and/or channel 14 wth respect to tinme. The
pr e- exhauswiwis 2 eefdh détormimation onedhidpbid argl 4 boint daterheafiduintb®dppl y
chanber ngzéi ng running out. That is, the pre-exhaustion condition may be
an early ication that the fluid ejection system 610 is approaching an
out of fluid camgid]i orReEaingExPml. er, tiRpedilipiassungtignehdRiié bt athale steadily
increase as fluid in the fluid sup g chanber 10 is running out.
mnsequenﬂﬁgermineéag agmim of 8merfoued! #@aiﬂé&‘zsm%@%}f%phw ehadttvéin 11 at a
predet or el ib i 14 i 3ubbl) Ofbeflor 1, EGPBERNMICUS] SELLON TRIBE! 13 due
to the pre-exhaustion” con an”i n"'response’t normal” supply

condi ti onunihdéondy petiydichhedpieessier eresensoof and/or éﬁséﬂ&}e @Ifaiae@taz gefill tine
and the amount of fluid in ej ectlon chapber 11 with respect to a

pr edet er nPIRAGIRTTHECHIRGAIS] QVEE § RFedeler i dciee ggriod thmu@ﬁ‘dﬁ@ﬁ%@%ﬁﬁt val ue
det erm ne t v put by sensor
Bl at ¢ 150 o e B 1 B A P
response ammjﬁéoﬁmmmaéucsmm ynmjgmhad ami/ol healer ie-vexhbiatist raspectvali tion, for
exanpl e, nmay _be det ed count d erm nation en the
count val BEHIST SHSTBREY T nesiete RSP ke it BP BRI HEOTAEYERB o

val ue and Fé&u?é@é’rﬁ%arqjmtuﬂmﬁ@cﬁ@ﬁﬂ &féte?rﬁﬁa@bn 'n%?eﬁlie%'?% b akicomichanber 11
is at Ieast one of equal to and greater than a threshold parameter. In sone
exanpl es, stidy avodiicndfased ms he acemhi waiumextsmefstnemmwvgﬁ@tmmi@ﬁanber 11

ey cor <3REM HRetak 5L 3 ok G0N GRS o AREE TR L, T,

| ess t hanpy e tTileEheinGinRas@RIRIc BRY. JREIMRSPEREtLO stBernonsexdsbence of a
pre-e. xhaustion condition and anobunts and/or rates greater than the

t hr eshol d2 e aREEEAMREY FRERING SHEIRIN EUCR RE a8xNKiEeRERIRT SYHemprethadigust i on
condi ti On"i"hég&s%éjt'ékﬁ%n geﬁi(;%eai ()%l %g 'sﬁ‘%rfgﬂ? Afﬁ%éﬁh%& bﬂﬁth%gd'dé@c%t OF“ nti ng

syst em accor 0 an err I'n sonme exanpl e

i nkj et pr it ikeg A&@taemi&lmmﬁmdlmay bdédn hah‘erm ik jred, opihieniifteead devi ce 500
includingaflggﬁu pply chanber 10, a Iurallt% of ejectjon chanbers 11, a
channel 14, AB PP S8 8¥FER Sr EsSUREHYG CanEHaR S1AYNClveE @926 as

previ ous| ééﬁﬁ%&&?@%%:‘ﬁd\m&wh SEHPEG il 15!: ﬁ'ly t%déi@rfa e&)?g% S’%?Lé;%% indl |east one

ej ection c be a test ¢ havi ng a
nozzl e 12gaocsiith clitdd ﬁmétmh:rgt?&é;ectmrmcbasz&@et h&mrﬂvm’rtétmmsi o4 wiithe nozzles 12

X I e R R g ey i et
chanmber 1§§usd@tﬁs@ﬁy‘"@ﬁéﬁ@éﬁneéﬁh@%s%@u@|"ﬁ%t id, hﬁe@e@@%ai@é@;@em;my be
di sposed in a channel 14 , or the like. In some exanpl es,

t he i nkj etayrinen @@risma@mm@aﬁﬁw g ljerdioa pistaralGiOyis 6PPEBBINBAS pr essur e
Sensors Zgu &Cﬂd‘f& CBHaREA> For @(gsln%%e back pressure and refill time steadily

increase as fluid in the fluid supply chamber 10 is running out. Consegquently,
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25a, for exanple, corresponding to a plurality of test chanbers 11 a. The
respective sensor plates 25a may output a voltage value corresponding to a
cr oss- secwpangocasiea of an amount of fluid in the respeeCius2aiess7sehanber
11 a, For exanple, the voltage val ue output fromthe ABD pressure sensor 25
unit may be a function of a back pressure within the respective test
chanber 11la. [ 0036] Referring to FIG 8, in sone exanples, the inkjet
printing system 810 nay al so include a determ nation nodule 67. That is,

and o count okt SRl SR BB TS RSB RRTR o

on the codfitr ¥ &libg cdtiprdspyiivdsjccion efdrebembBidlie (@ Ghaph-bhieaiamonnt of tine
torefill the respective ejection chanber 1la determ ned by the refill
det er m nafPOMtADHATRINGEEPORSE E‘b@r@ﬁﬁﬁﬁhﬁiﬁ)&{ C@Fﬂ‘é‘“@‘&npﬁﬁ@%?‘ﬁii’=ttﬁ8n may

i ncl ude t 2 tq e pr.evi I SG Wt h, respect
to the 11 biosturSe R U LM e Bl AR oY kR SO Babiblch (o
exanpl es, chérebpr &$ suitherespasion apiddeldsmicenhtiert @rermodubssidbiiricgteciasnat i on
nodul e 67, ref]| etermnation dule 6 nd/ or count ter.m nation

modul o 67b rmy (4T A Rentot e SR AR Y 35t EUAKE ST GHOTRe 2oCE kG mat i on of
har dwar e gk @éiﬂ@%@?dt%%a?é?&%"ﬁ%1311&@5{3@&@%}?‘&% 28A8 Phreuni t 15,
converter nodul e 26, determ nation nodule 67, refill determ nation nodul e

67a and/ opxkausiondsyeitivinnatnom resuise 16 The neymblesupphl eodited Thepeet as a

conput er program such..as set of, machi.nesr.eadable instructions stored in

the 11 ui d e B OB ERau e Rrgteriin BeY s e REAR %R B b8! 71 @ of ection

syst em 61QetciehQion Mgk 47 REENGhS ¥6LRN810is Aq8hdt)orer off IR @l ¥nd For

exanpl e, the conputer pr ogr am nmay be stored in a msm)riyinsjuc as a server or
i

a host cogfiengaados deesfogasyu end dhe smeunt slémarte refill heraldeasigone et hod
of out p“%e%ﬂoé?cﬁ%%r‘ﬁ'zé‘gt et 8&8%‘%‘%&8&@&% r@sg&wfn%ﬁ%tﬁ%}gh&d nafluid
0 an exanple’ Re o FI |

ej ection device "according ferring t n bl ock

S910, an ghegtéiecaln someentngignahs bnagtel ved byl sensanepliai e of a
pressure sensor unit of the fluid ejection_device in fluid comunication
with a fl 6iegietSPRTPERAATERY CREPSRAN MR 2 refiHala e RstmpIepE RS B2 di sposed

et ) SERLRIGSARIRE, 1 b ke AL, AN ARy VAL et Y @
amounts and/or rates less than the threshold parameter may correspond to the
non-existence of a pre-exhaustion condition and amounts and/or rates greater
than the threshold parameter may correspond to the existence of the pre-
aexhaustion condition.

10035] FIG. 8 is a block diagram illustrating an inkjet printing system
according to an example. Referring to FIG. 8, in some examples, an inkjat
printing system 810 may include the inkjet printhead device 500 including a fluid
supply chamber 10, a plurality of ejection chambers 11, a channel 14, ABD
MEMS pressure sensaor 25, and a converter module 26 as previously disclosed
with respect to FIG. 5. In some examples, at least one gjection chamber 11
may be a lest chamber 113, for example, having a nozzle 12a with a diameter
greater in size than diameters of the nozzles 12 corresponding 1o the non-test
giection chambers. In some examples, the ABD MEMS pressure sensor 25
may include a sensor plate 25a disposed in the test chamber 11, Alternatively,
in some examples, the sensor plate 25a may be disposed in a channel 14, fluid
chamber 10, or the like. In some examples, the inkjet printing system 810 may

include a plurality of ABD MEMS pressure sensors 25 including sensor plates

11



the amount of fluid in the ejection chanber. For exanple, the electrical
current signal may be transmtted to a grounding nmenber through fluid in
cont act wohosnd28i8sposed between the sensor plate and Phe/use@uO6isng
menber. I n sone exanpl es, the grounding nenber may be di sposed in the

ej ection chanber. The respective voltage val ue output on the sensor plate
of the pressure sensor unit nmay correspond to the cross-sectional area of
the amount of fluid in the ejection chanber as a function of a back
pressure Wkihin,_ ' ' I . ¢ a..Count lue is

out put byﬁgég%gyggfi§£§%&§$§0§%§52§€Hﬁégﬁ§)?%é?ﬁgﬁgggggk |VeT%%Itage val ue

out put byrddpechressussr HerRsA5aunal oulihe PYEBs elisenseespmidingrayabe in a
formof an ABD MEMS pressure sensor. In some exanples, the nethod may al so
i ncl ude aﬂiﬂﬁﬁr%qﬁ??mﬁméjf’é@ﬁ BROYMAFORES Iy W@I"@@W@*@ tBﬁﬁ%W?%‘F bfenozzl es

and a pl uggl Liymple %;H&9{:Egeg%ég\ii‘%{]%%ﬁ%l}t?@ﬁ'ﬂ?fﬁ\éﬁ?ﬂ)%s@%ﬁéeﬂéo‘g‘i2% Jefyr ough the

nozzl es, respectively. owchart ustrating a nmethod
of det er mvayrige a fsagiplnyofcobaliit pessofe aithinuhd rejprtivenesysteemaciier ding to

an exanple. Re ing to FIG ~ 1N block 5101Q, fluid conmunication is
ot abi | Shed belTE SRIPEEE T GhdnberoRa ARG TR oEE I GoP TG ond ng
thereto aggsianf §4Ub hafUipd GRSt dmifaddiih@dBie6t | PRa0RViGe. For exanpl e,

the fluid communi cati'on may be established through a channel. In block
S1020, volitwgeinadionesodderespendicigds e rafit dossrgedivnonativiear@a @fd an anount

of fluid in an,ejection chanbe re .output by a pressure sensor unit having
a sensor Br4RIe BN ST 6256 Ataliie PRl R RS R i n the
ej ection ebaibenue shonnel thé bohdrehanbelic (@ atdiehd dkeunl Hf HRHR: eganpl es,

the pressure sensor unit may be in a formof an ABD MEMS pressure sensor.

The vol t ali®® fegpaethsuisaton coambre 1 hp desurineehy dre (iltdetaymisatian f unction of
a_back pregsneapd i Dothe At b sasha el oot on Al nlinablinck 51030, count
val ues are output by a“conVerter 'nodu orresponding to € Vol t age val ues

out put by ekiveuploessuntgiosens previtiisly diseisped twilelkeypefi040d Roidobjeckor51040, the
supply condition my be determ ned by a determ nation nodul e based on the
count val B¥EegUE PutlugyaieRdndotiverer nodul e, respectively. For exanple, the

suppl y condi ti ﬁé’%y be s%%?&%ﬁé%rﬂ@%s?%aeapr%%%uﬁ?&{s%giwﬂaﬁtsi, 85yl e based on

t he count val ués tput by t onverter no e and the anmount of time to
refill thewejuérEdotetehamadon mrydibe Sdetaditiniatenibgtivhenadede 6V s detdérn nat i on

or o- oxhaU SRV aLGRANEI o ey BUP B (2 AT elerGedae o PRMERott e RE 11 ui d

ej ecti on FySLEMLINAIELSR1BGwbA: FhESotfate. OR4E ialpid the praderst ood that
the flowharts of FIGS. 9 and 10 illustrate an architecture, functionality,

and oper as¢sprofmiiekamsnesriof mokglepli@giemdnsttosuraile 6, @ibodi ed in

sof tware, ,each.bl.ock represent a le,. seqment., ,0 ortion of code
That ' ncl aGL B HR e R bRy G P B RSB BN B e

speci fi ediphg@htated INGad @8 (Siomphitce phaghedsidh fabdwabemeaik-Rlzaekiomay
represent a circuit or a nunber of interconnected circuits to inplenment the

speci fi ediNsggrBans sigrrd irokediuid alachen gisvicee! H0. srdslarirshead gedse 990and 10

illustrat i.fd l Welalge “ﬁ;!"? y differ
from t hat ﬁi‘\f\f?\ji %ﬁ&fdsn %‘%ﬁ%gﬁg %&g@@@gmt;@@%ﬁg«g @%Cgiﬁ%utl Odr%e f two or
nmor e bl ocker eRymbe:, sioy anibetbrpebatany madydod biered ttes mdrhost sathesk aAl so, two

or nore blocks illustrated in succession in FIGS. 9 and 10 may be executed
concur r enBPYEHPT {5 ATWLHENS €6¥EBr rence. Al l such variations are within

ngnsggggr ?Leéf@sﬁgsﬁg% ;éll i%%{f?ﬁ%t&%ﬁ ustratilP9 AR08 oPLESRMInL s6LAsuUr e has
value corresponding to an amount of fluid in a fluid ejection device according io
an example. Referring to FIG. 8, in block S810, an electrical current signal is
received by a sensor plate of a pressure sensor unit of the fluid gjection device
in fluid communication with a fluid supply chamber. For example, the sensor
plate may be disposed in the ejection chamber. In block $820, a voltage value

is output by a pressure sensor unit corresponding 1o a cross-sectional area of
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detail ed descriptions of exanples thereof and is not intended to limt the
scope of the present disclosure. It should be understood that features
and/ or opEpavidmwssidescri bed with respect to one exanpl epemyusk@10Sm=ds wi t h
ot her exanpl es and that not all exanples of the present disclosure have al

of the features and/or operations illustrated in a particular figure or
described with respect to one of the exanples. Variations of exanples
described will occur to persons of the art. Furthernore, the terns

"compr ey oh REhHHE I BB, LASEGPOL Rk ARy ShabloRaD., g used

I n the present "discl osure an I hic ecessarily

limted teighal 8043ld ramsminetiad # fratindoganemhbehenrabgl dulteiscroreed vAxanpl es
may include structure, acts or details of structures and acts that may not
be” essent PEY HHPOERE bﬁ?‘@@%‘hﬁhfﬂﬁ%@f%sﬂﬁt@ ARG niBE JeRmbsT pie EHedpl ary.

Structure Qé\%gﬁe&t, L@@ﬁ)&hﬁ%%@ﬁﬁ%?ﬁ% Be HEDIREAIP LG, %%ggﬁ%ﬁ%%%ﬁs’ whi ch

performtﬁe S nttlon, “even striucture or are different, as
known i n the rasgectivid@oROd3/OBASA:ZPETOMISROI4M b TS of hiex efamseare thesmcope of

e P o P L oo e Mo I W B0 28 o,
device, camRib8icRdmber as a function of a back pressure within the ejection chamber.

fn block S830, a count value is output by a converter module corresponding to

the respective voltage value output by the pressure sensor unit. The pressure

sensor unit may be in a form of an ABD MEMS pressure sensor. In some

examples, the method may also include a plurality of ejection chambers

including a plurality of nozzles and a plurality of ejection members o selectively

giject fluid through the nozzles, respeactively.

(00391 FiG. 10 is a flowchart Hlustrating a method of determining a
supply condition of a fluid gjection system according to an example. Referring
to FIG. 10, in block 31010, fluid communication is established between an
gjection chamber having a nozzle corresponding thereto and a fluid supply
chamber of a fluid ejection device. For example, the fluid communication may
be established through a channel. In block 831020, voltage values
corresponding to a cross-sectional area of an amount of fluid in an ejection
chamber are output by a pressure sensor unit having a sensor plate. In some
examples, the sensor plate may be disposed in the ejection chamber, channel,
fiuid chamber, or the like. In some examples, the pressure sensor unit may be
in a form of an ABD MEMS pressure sensor. The voltage value culput from the
pressure sensor unit may be a function of a back pressure within the at least
giection chamber. In block S1030, count values are oulput by a converter
module corresponding to the voltage values output by the pressure sensor unit,
respeciively.

{00401  In block 51040, the supply condition may be determined by a
determination module based on the count values output by the converier
module, respectively. For example, the supply condition may be determined by

a count determination module based on the count values ouiput by the
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a fluid supply chanber to store fluid; a plurality of ejection
chanbers including nozzl es and correspondi ng ej ection nenbers to

sel ecti vew9 2ej3awes18he fluid through the respective nozzlPe€3/US2011/0575a85 channel
to establish fluid comunication between the fluid supply chanber and the
ej ection chanbers; and a pressure sensor unit having a sensor plate,
the sensor plate to output a voltage value corresponding to a
cross-sectional area of an amount of fluid in at | east one ejection

chanber . anertw%ﬁﬁgng dushg %&%E G?%H‘Q‘e%) e%?ii %&8{{9 ﬁag (‘Egm%{ijagbfgé/lbd%mer ein

t he pressure Sensor FUF h conpri tect

m cro- el eabr@mﬁmwtmwﬂymwmnémw@ presseeeasehsVthe supply 3. The
fluid ejectign device according to claim1, wherein the voltage val ue
out put fr BTN B?%’s@@i‘@@@ﬁ%‘? RiRpvstap eordiit ﬁ%ﬁ’“%‘i‘m‘é‘s;%gb‘%@io&ﬁ‘gﬁim e

W t hin thge%gte t ﬁiﬂ?e l86his gQIeWﬁi@Q@ated i Fié@gf* uid ejection device

according t aiml ther ¢conprising: a groundi ng nenber disposed in
the at | east ofidi4d]ectii Bricdzamnarsicandhat therftoevthasiBuwfdeGo Starahddi t an

cleot Caly SHCLt Shanal L9, e, gugunding, tepber, Lir ouglh fLul L gont ac

menmber.  disciosure. If embodied in software, each block may represent a module,
segmeni, or portion of code that includes one or mare executable instructions o
implement the specified logical function{s). if embodied in hardware, each block
may represent a circuit or a number of interconnected circuits to implement the
specified logical function(s). Although the flowcharts of FIGS. 8 and 10 illusirate
a specific order of execution, the order of execution may differ from that which is
depicted. For example, the order of executlion of two or more blocks may be
scrambiled relative 1o the order llustrated. Also, two or more blocks illustrated in
succession in FIGS. 9 and 10 may be executed concurrently or with partial
concurrence. All such variations are within the scope of the present disclosure.

[0042] The preseni disclosure has been described using non-limiting

detailed descriptions of examples thereof and is not intended {o imit the scope
of the present disclosura. It should be understond that features andfor
operations described with respect io one example may be used with other
examples and that not all examples of the present disclosure have all of the
features and/or operations Hllusirated in a particular figure or described with

respect {0 one of the examples. Variations of examples described will ocour to

nn o

persons of the arl. Furthermore, the terms "comprise,” "include,” "have” and
their conjugates, shall mean, when used in the present disclosure and/or claims,
"Including but not necessarily limited {o.”

100431  ltis noled that some of the above described examples may
include structure, acts or delails of structures and acts that may not be essential
to the present disclosure and are infended o be exemplary. Structure and acls
described herein are replaceable by equivalents, which perform the same

function, even if the structure or acts are different, as known in the art.
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WO 2013/ 062518PCT/ US2011/ 057515 5. The fluid ejection device
according to claim4, wherein a dianeter of a respective nozzle
correspormiDrgiXmw2iiBe at | east one ejection chanber is gPeRUSLO1IOETFLS

di aneters of respective nozzles corresponding to respective ejection
chanbers other than the at | east one ejection chanber. 6. The fluid
ej ection device according to claim1l, further conprising: a converter
nodul e to output a count value corresponding to the respective vol t age

val ue of ti"ﬂgrerf!}zlé' ﬂwé)gél e oﬁﬁe?{?gls%tgﬁg#\% rgefgﬁ?hteg%nﬁ Etenzentghe fluid

ej ection devite "accor 6 se s e 1s di sposed
in at Ieashdmnma@ﬁngaeL@paqm&mmc@hﬁgbers. 8. An |nkjet print head
device, conprising: a fluid supply chanber to store fluid; a

plurality of ejection chanbers including nozzles and corresponding ejection
menbers to selectively eject the fluid through the respective nozzles, at

| east one of the ejection chanbers corresponds to a test chanber; a
channel to establish fluid comuni cation between the fluid supply chanber
and the ejection chanbers; and an air bubbl e detect

m cro-el ectro-nechani cal systens (ABD MEMS) pressure sensor having a
respective sensor plate disposed in the test chanber, the sensor plate to
out put a voltage value corresponding to a cross-sectional area of an anount
of fluid in the test chanber.

15



9. The inkjet printhead device according to claimS8,

converter

The inkjet printhe.ad device according to claim 8,

further conprising: a

nodul e to out put a count val ue corresponding to the respective
vol t age waibue1doeejiet by the respective ABD MEMS pressur @CTaIss@n/057515

groundi ng nenber disposed in the respective ejection chanber; and
current source to transmt an electrical current signal to the grounding
menber through fluid in contact with and di sposed between the respective

sensor pl

ate and the groundi ng nmenber, 11. The inkjet printhead
devi ce according to claim8, wherein the voltage val ue output fromthe
respective sensor plate of the ABD MEMS pressure sensor is a function of a

back pressure within the respective ejection chamnber. 12. The

inkje.t printhead device according to claim@8, wherein a dianeter of a

respecti velAd¥H e corresponding to the test chanber is greater than

di ameters of
ot her than the test chanber.

val ue cor

vaspongigigaitdEansanmount of fluid in a fluid ejection device,

met hod conpri si ng:

1. A fluid gjection device, comprising:

a fluid supply chamber to store fluid;

a plurality of ejection chambers including nozzles and corresponding
giection members 1o selectively eject the fluid through the respective nozzles;

a channel to establish fluid communication between the Auild supply
chamber and the gjection chambers; and

a pressure sensor unit having a sensor plate, the sensor plate o oulput a
voltage value corresponding o a cross-sectional area of an amount of fluid in at

least one sjection chamber.

2. The fluid ejection device according to claim 1, wherein the
pressure sensor unit further comprises:
an air bubble detect micro-electro-mechanical systems (ABD MEMS)

pressure sensor.

3. The fluid ejection device according to claim 1, wherein the voliage
value output from the pressure sensor unit is a function of a back pressure

within the at least one ejection chamber.

4. The Hluid ejection device according to claim 1, further comprising:

a grounding member disposed in the at least one gjection chamber; and

a current source o transmit an electrical current signal o the grounding
member through fluid in contact with and disposed between the respective

sensor plate and the grounding member.
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respective nozzles corresponding to the ejection chanbers
13. A method of outputting a count

10.

further conprising: a

t he

a



receiving an electrical current signal by a sensor plate of a pressure
sensor unit of the fluid ejection device in fluid communication with a

fluid suppbyociieedier ; outputting a voltage val uePoy/Us2QnASTUF €
sensor unit corresponding to a cross-sectional area of the amount of fluid
i n an ej ection chanber; and outputting the count value by a
converter nodul e corresponding to the respective voltage val ue out put by
the pressure sensor unit. 14. The method according to claim 13,

e 1 U501, )L 0L LSRR AR

conpri ses: app roundlng

menber t hobagbsidative noazieanirasiponding tenbe it 4pes ede kgdoeercinshadasor pl ate
and the groundi ng nenber; and outguttln the respective vol tage val ue on

t he senso@f%t%’“t@aﬁfd@iﬁ@t@ﬁ?’é’éﬁ%‘ﬁ@c EhEefs @ﬁl‘“ﬁ”@é%‘é@ﬁ%ﬁ%i‘?ﬁ@@ﬁv@ he
Cross-sec f tion chanber as a
function %er%ﬂ% C@Eﬁ%?ggs%}%{éz 1%% diq%ésieé%cgjﬁgﬂafgﬁgﬁ@%rgp 15. The net hod
according to claim 14, wherein the .flui d ej ection

6. The fluid ejection device according to claim 1, further comprising:

a converter module to oulput a count value corresponding to the

respective voltage value of the fluid oulput by the pressure sensor unit.

7. The fluid ejection device according to claim 8, wherein the sensor

plate is disposed in at least one of the ejection chambers.

8. An inkjet printhead device, comprising:

a fluid supply chamber to store fluid;

a plurality of ejeclion chambers including nozzles and corresponding
ejection members (o seleclively sject the fluid through the respeciive nozzles, at
least one of the gjection chambers corresponds (o a test chamber,;

a channel to establish fluid communication between the fluid supply
chambaer and the ejection chambers; and

an air bubble detect micro-electro-mechanical systems (ABD MEMS)
pressure sensor having a respective sensor plate disposed in the test chamber,
the sensor plale o output a voltage value corresponding 1o a cross-seclional

area of an amount of fluid in the test chamber.

8. The inkjet printhead device according {o claim &, further
comprising:
a converter module to output a count value corresponding o the

respective voltage value oulput by the respective ABD MEMS pressure sensor.
18, The inkjet printhead device according to claim 8, further

comprising:

a grounding member disposed in the respseclive gjection chamber; and

17



device further conprising: a plurality of ejection chanbers including
a plurality of nozzles and a plurality of ejection nenbers to selectively
ej ect fl uwo20twweyR t he nozzl es, respectively. PCT/US2011/057515

a current source o transmit an electrical current signal o the grounding
member through fluid in contact with and disposed between the respective

sensor plate and the grounding membaer.

11.  The inkjet printhead device according to claim 8, wherein the
voltage value oulput from the respective sensor plate of the ABD MEMS
pressure sensor is a function of a back pressure within the respective ejectlion

chamber.

12. The inkjet printhead device according fo claim 8, wherein a
diameter of a respective nozzle corresponding to the test chamber is greater
than diameters of respective nozzles comesponding to the ejection chambers

other than the test chamber.

13. A method of oulputting & count value corrgsponding to an amount
of fluid in a fluid ejection device, the method comprising:

receiving an electrical current signal by a sensor plate of a pressure
sensor unit of the fluid ejection device in fluid communication with a fluid supply
chamber;

outputting a voltage value by a pressure sensor unit corresponding to a
cross-sectional area of the amount of fluid in an ejection chamber; and

outputting the count value by a converter module corresponding to the

respective voltage value output by the pressure sensor unit.,

14.  The method according to claim 13, wherein the outputting of a
voltage value by a pressure sensor unit comprises:

applying the electrical current signal to a grounding member through fuid
in contact with and disposed between the sensor plate and the grounding
member; and

outputling the respective voltage value on the sensor plate of the

pressure sensor unit corresponding to the cross-sectional area of the amount of
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fiuid in the ejection chamber as a funclion of a back pressure within the gjection

chamber.

15, The method according (o claim 14, wherein the fluid gjection
device further comprising:

a plurality of ejeclion chambers including a plurality of nozzles and a
plurality of ejection members o selectively eject fluid through the nozzles,

respactively.
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