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Generally, an ink jet image is formed pursuant to precise
placement on a print medium of ink drops emitted by an ink drop
generating device known as an ink jet printhead. Typically,

20 an ink jet printhead is supported on a movable print carriage
that traverses over the surface of the print medium and is
controlled to eject drops of ink at appropriate times pursuant

- to command of a microcomputer or other controller, wherein the
timing of the application of the ink drops is intended to

25 correspond to a pattern of pixels of the image being printed.

A typical Hewlett-Packard ink jet printhead includes an
array of precisely formed nozzles in an orifice plate that is
attached to an ink barrier layer which in turn is attached to
a thin film substructure that implements ink firing heater

30 resistors and apparatus for enabling the resistors. The ink
barrier layer defines ink channels including ink chambers
disposed over associated ink firing resistors, and the nozzles

in the orifice plate are aligned with associated ink chambers.



2 Ink drop generator regions are forned by the ink chanbers and portions
of the thin film substructure and the orifice plate that are adjacent the
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35 VO OZ/OEQg%nggﬁusgam ggglthrough one or more ink feed slots formed
15 in the substrate.
An example of the physical arrangement of the orifice
plate, 1ink barrier layer, and thin film substructure is

illustrated at page 44 of the Hewlett-Packard Journal of

February 1994, cited above. Further examples of ink Jjet

20 printheads are set forth in commonly assigned U.S. Patent

4,719,477 and U.S. Patent 5,317,346, both of which are
incorporated herein by reference.

Considerations with thin film ink jet printheads include

increased substrate size and/or substrate fragility as more ink

25 drop generatorsg and/or ink feed slots are employed. There is

accordingly a need for an improved ink jet printhead that is

compact and has a large number of ink drop generators.

SUMMARY OF THE INVENTION
30 , .
The disclosed invention is directed to an ink Jjet
printhead having a ground bus that partially overlies active

regions of heater resistor energizing FET drive circuits.

35



BRI EF DESCRI PTI ON OF THE DRAW NGS The advant ages and features of the

di scl osed invention wll readily be appreciated by persons skilled in the
art fromw@®o2bm79 ol | owi ng detail ed description when read PaT/@SHy2H@L | On
with the drawing wherein: FIG 1 is an unscal ed schematic top plan view
illustration of the layout of an ink Bet printhead that enploys the
invention. 10 FIG 2 is a schematic, partially broken away perspective
view of the ink jet prariiragegtrFPEION. oF! GIiE3DREWARGENScal ed schematic
partial top plan illustration of the ink jet printhead of FIG 1. FIG 4
is a partial top plan view generally illustrating 15 the |layout of an FET
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1. FIG 5. LegtLic i i ' [Metoll .t h elect pjcal
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el evational cross secti onal V|$m10f a representaé%ye FET drive circuit of
the printhead?df-FrGS PP Upperlgdi SCRept aHC iRWPIATpV 2RV LHBEFRELPRG an
25 il lusbrative iIptrmenbdt i an afnkanjEET giriveheid cuidatar eaylaged the
associ ated_qground bus of the printhead of FIG 1. FIG 9 is an unscal ed
schenati&ngngﬁggfive view of a printer in which the printhead of the

i nvédtion canFBE. anpbogedch802aDETAI bED- DESCRI PToh GRwIdHEC&F SGEGSURE | n
t he follgpgﬁgogegﬂglggkd ggrggghgﬂegadokn the several figures of the
drawi ng, 1 ke elenents are identified Mﬁtﬁ l'i ke, 35 reference nunerals.
Referring nowFf8-FI &S. 18 afl 2ungeptpdt i eaneyetiruspratdd!l thePeiRL?8 an

unscal ed; seheaerhi6oRebEPEGE VakVHew gi-ianhtak bet FN@.02/.07979
PCT/USOl/0260% . . . . .
IG. 4 is a partial top plan view generally illustrating

15 the layout of an FET drive circuit array and an associated
ground bus of the printhead of FIG. 1.

FIG. 5 is an electrical circuit schematic depicting the
electrical connections of a heater resistor and an FET drive
circuit of the printhead of FIG. 1.

20 FIG. 6 is a plan view of representative FET drive circuits
and the associated ground bus of the printhead of FIG. 1.

FIG. 7 1is an elevational cross sectional view of é
representative FET drive cilrcuit of the printhead of FIG. 1.

FIG. 8 1s a plan view of plan view depicting an

25 illustrative implementation of an FET drive circult array and
associated ground bus of the printhead of FIG. 1.
FIG. 9 is an unscaled schematic perspective view of a

printer in which the printhead of the invention can be

employed.
30
DETATILED DESCRIPTION OF THE DISCLOSURE
In the following detailed description and in the several
figures of the drawing, like elements are identified with like
35 reference numerals.

Referring now to FIGS. 1 and 2, schematically illustrated

therein is an unscaled schematic perspective view of an ink jet



4 printhead in which the invention can be enployed and which generally
includes (a) a thin filmsubstructure or die 11 conprising a substrate
such as svoower7and having various thin filmlayers fornedrukeveer, (b) an
ink barrier layer 12 5 disposed on the thin filmsubstructure 11, and (c)
an orifice or nozzle plate 13 |lamnar#y attached to the top of the ink
barrier 12. The thin filmsubstructure 11 is formed pursuant to
conventipmahthehéghateﬂhtémcuhé tiewtimitqees, c&mm%énehpdeyddﬂand1@hibhm
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U.S. Pat Eft I§’4Eblﬁ9éllﬂhc%FB%Fﬁ?% URer ditn R r BREFEAREEINFAe 61 | EPER pl ate

can al sotaerptihsenn @halhbérgﬁﬁﬂaﬁdl&hﬂa%}mmi@s 230 whS ctepiret @ﬂsszEﬂG 3,
the ink chanbers.19 in the ink % heé §¥ 12 are gpre part cul ar.
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openi ngs tor ITE inth
opposite ends of the thin film substructure 11 and are not

covered by the ink barrier layer 12. By way of illustrative-
example, the barrier layer material comprises an acrylate based

20 photopolymer dry film such as the "Parad" brand photopolymer
dry film obtainable from E.I. duPont de Nemours and Company of
Wilmington, Delaware. Similar dry films include other duPont
products such as the "Riston" brand dry f£ilm and dry films made
by other chemical providers. The orifice plate 13 comprises,

25 for example, a planar substrate comprised of a polymer material
and in which the orifices are formed by laser ablation, for
example as disclosed in commonly asgsigned U.S. Patent
5,469,199, incorporated herein by reference. The orifice plate
can also comprise a plated metal such as nickel.

30 As depicted in FIG. 3, the ink chambers 19 in the ink
barrier layer 12 are more particularly disposed over respective
ink firing resistors 56, and each ink chamber 19 is defined by
interconnected edges or wallg of a chamber opening formed in
the barrier layer 12. The ink channels 29 are defined by

35 further openings formed in the barrier layer 12, and are
integrally joined to respective ink firing chambers 19. FIGS.

1, 2 and 3 illustrate by way of example a slot fed ink jet



integrally joined to respective ink firing chanbers 19. FIGS. 1, 2 and 3
illustrate by way of exanple a slot fed ink jet WO 02/07979 PCT/ US01/ 02601
5 print hewdowbmrei n t he i nk channel s open towards an edgeP€DUREM26My an i nk
feed slot in the thin film substructure, whereby the edge of the ink feed
slot forns a feed edge. The orifice plate 13 includes orifices or nozzles
21 5 disposed over respective ink chanbers 19, such that each ink firing
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the 25 width dinension which is Iess an the lI'ength dj nension of the

pri nt hea2ViRg PBndPLtEarRLl Parrdrt/ BFlﬁﬁéetﬁFﬁuFFPH? 58B5t FaRt BFem™P<eal ong
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the reference axis L can be aligned m@@ IS nerally referred to as
t he ned|nggﬁgigeeXQBSS%FsPrﬁﬁﬁl ?ﬁg tﬁﬁn e&@ﬁg dators 40 of each ink
drop5 gener at Thegiokpdace gém@satered4@suﬁemm;&mmﬁiémmthkby columnar
arrays or groups 61, 62, 63 that are spaced apart f£rom each
other transversely relative to a reference axis L. The heater
registors 56 of each ink drop generator group are generally
aligned with the reference axis L and have a predetermined
20 center to center spacing or nozzle pitch P along the reference
axis L. By way of illustrative example, the thin £film
substructure is rectangular and opposite edges 51, 52 thereof
are longitudinal edges of the Ilength dimension while
longitudinally spaced apart, opposite edges 53, 54 are of the
25 width dimension which is less than the length dimension of the
printhead. The longitudinal extent of the thin £film
substructure is along the edges 51, 52 which can be parallel
to the reference axis L. In use, the reference axis L can be
aligned with what is generally referred to as the media advance
30 axis.

While the ink drop generators 40 of each ink drop
generator group are illustrated as being substantially
collinear, it should be appreciated that some of the ink drop
generators 40 of an ink drop generator group can be slightly

35 off the center line of the column, for example to compensate

for firing delays.



collinear, it should be appreciated that sone of the ink drop generators
40 of an ink drop generator group can be slightly 35 off the center |ine of
t he col uw ot/e97€xanpl e to conpensate for firing del ays. PEDUS@I@QFAT9

PCT/ US01/ 02601 6 Insofar as each of the ink drop generators 40 includes a
heater resistor 56, the heater resistoss are accordingly arranged in
groups or arrays that correspond to the ink drop generators. For
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(81, 82, c83Mpareare! eetateal by ﬂ@@r@r&@ci;l@@f gh@umdkbaﬁof)l@éneﬁﬁeor183)
is electricall |nt rconnected tp %tbon 74 at one, end o

the pri nPR8HESsAG AN TR TR t éFWba ?%1%ft¥%%l%?her
end16f t bgappilet headhsdf udiciriemk S@eAss$ohen@t¢vzdés/xmhowﬁ endHf feréntt he

drain tegg&g@t gﬁch as cyan, yellow and magenta.

The thin film substructure 11 £further includes drive
transistor circuit arrays 81, 82, 83 formed in the thin film
substructure 11 and located adjacent respective ink drop

20 generator groups (61, 62, 63). Each drive circuit array (81,
82, 83) includes a plurality of FET drive circuits 85 connected
to respective heater resistors 56. Associated with each drive
circuit array (81, 82, 83) is a ground bus (181, 182, 183) to
which the source terminals of all of the FET drive circuits 85

25 of the adjacent drive circuit array (81, 82, 83) are
electrically connected. Each ground bus (181, 182, 183) is
electrically interconnected to at least one bond pad 74 at one
end of the printhead structure and to at least one contact pad
74 at the other end of the printhead structure.

30 As schematically shown in FIG. 5, the drain terminal of
each FET circuit 85 is electrically connected to one terminal
of the adjacent heater resistor 56 which receives at its other
terminal an appropriate ink firing primitive select signal PS
via a conductive trace 86 that is routed to a contact pad 74

35 at one end of the printhead structure. The conductive traces
86 comprise, for example, traces in a gold metallization layer

that would be above and dielectrically separated £from the



each FET circuit 85 is electrically connected to one termnal of the

adj acent heater resistor 56 which receives at its other termnal an
appropri aWeorene7diring primtive select signal PS via a pondsetizé@ trace
86 that is routed to a contact pad 74 35 at one end of the printhead
structure. The conductive traces 86 conprise, for exanple, traces in a
gold netallization layer that would be above and dielectrically separated
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par asitic resistance pr esent
associlated ground bus (181, 182, 183).

For ease of reference, the conductive traces including the
conductive trace 86 and the ground bus that electrically

20 connect a heater resistor 56 and an associated FET drive
circult 85 to bond pads 74 are collectively referred to as
power traces. Also for ease of reference, the conductive
traces 86 can be referred to as to the high side or non-
grounded power traces.

25 Generally, the parasitic resistance (or on-resistance) of
each of the FET drive circuits 85 is configured to compensate
for the variation in the parasitic resistance presented to the
different FET drive circuits 85 by the parasitic path formed
by the power traces, so as to reduce the variation in the

30 energy provided to the heater resistors. In particular, the
power traces form a parasitic path that presents a parasitic
resistance to the FET circults that varies with location on the
path, and the parasitic resistance of each of the FET drive
circuits 85 1is selected so that the combination of the

35 parasitic resistance of each FET drive circuit 85 and the
parasitic registance of the power traces as presented to the

FET drive circuit wvaries only slightly from one ink drop



different FET drive circuits 85 by the parasitic path fornmed by the power
traces, so as to reduce the variation in the 30 energy provided to the
heater re¥082emM39 In particular, the power traces form aPQEUSSVER26@ pat h
that presents a parasitic resistance to the FET circuits that varies with
| ocation on the path, and the parasitBc resistance of each of the FET
drive circuits 85 is selected so that the conbination of the 35 parasitic

resi st angeneiraeaﬁ%htEEEndltih\éQ.Ci regblf a@5adndhthBeaparaskbictbesi stanee of
t he pomer%ﬁrac resent FET drive. circuit arles on
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t hus con conpensate for the variati he parasiti
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FET driveireliheHi 88.85mn|thidigaidwero tt@let EgtéﬁteehathgabgagﬁtQatm?l ly
equal enerﬂ ﬁs are provided to tgg bond g gnne ted Eomer
traces, SHB&taRtFaPl{ eft&l PERE!: QstBa provPaed FBnnFﬁEeél PelBft
heat er rpswsatotgabés, lauaetahthaglyDEQuaarénemgaébychﬂ beGSrobidad ¥o each
of the El ggkégr%hEc %%%e§5x% c&%ség plurality of electrically

i nt erconnect e raln el'ectrode |ngers di sposed over drain region
fingérs 89 foRmddrirAng mprecpartupulealy UQAIEIGHd @ ansl Urakech of the

el ectri cakhy diter connacted §9U58ﬁp§5§85r%d%lﬁ%élﬂﬁ%”éf9@1&8%?59&9&&ated

or interleaved with the drain _el ectrodes di_sposed over sourcée
regi on fi-RgBFSCBBCrbefedrain eRecsPRgoh18dBEEr ﬁ?ediﬁﬂosﬁél G¥Pri €6AiBat e

Ilh ngers ?ég&bﬁ;ﬁj fl&fg%ﬁsﬂtgggﬁﬂﬂﬁéﬂed.r?tar§§4|D£@ct>hV@ubBtd§‘a£@éelliﬂf§pOéI@(ﬂJ an a

I n a r or ne n Sil1con strate
DhoophacPirBaLatyl S0t | Slry CHEEERE, dite Rt SFERr PEoeL 857508 1 he
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to the drairn regions 'ura € source contacts
98 el ect ipcelr¢ysilicon substrate 111 Poly81llcon gate fingers 91 that

are interconnected at respective ends are digposed on a thin
gate oxide layer 93 formed on the silicon substrate 111. A
20 phosphosilicate glass layer 95 separates the drain electrodes
87 and the source electrodes 97 from the silicon substrate 111.
A plurality of conductive drain contacts 88 electrically
connect the drain electrodes 87 to the drain regions 89, while
a plurality of conductive source contacts 98 electrically
25 connect the source electrodes 97 to the source regions 99. By
way of illustrative example, the drain electrodes 87, drain
regions 89, source electrodes 97, source regions 99, and the
polysilicon gate fingers 91 extend substantially orthogonally
or transversely to the reference axis L and to the longitudinal
30 extent of the ground busses 181, 182, 183. Also, for each FET
circuit 85, the extent of the drain regions 89 and the source
reglons 99 transversely to the reference axig L is the same as
extent of the gate fingers transversely to the reference axis
L., as shown in FIG. 6, which defines the extent of the active
35 regions transversely to the reference axis L. For ease of
reference, the extent of the drain electrode fingersg 87, drain

region fingers 89, source electrode fingers 97, source region



25 connect the source electrodes 97 to the source regions 99. By way of
illustrative exanple, the drain electrodes 87, drain regions 89, source

el ect r odew0 970798Dur ce regi ons 99, and the polysilicon gaPerTAsongess 91
extend substantially orthogonally or transversely to the reference axis L
and to the longitudinal 30 extent of the ground busses 181, 182, 183. Al so,
for each FET <circuit 85, the extent of the drain regions 89 and the source

regi ons 99nteassver sehy p@wb@neéﬁr@\@@ @ﬁgeexts i e, paneea@srreyt st of

th t f 1 1 t i L. h |G 6,
R e Pt PRI Vet ok SR P o e s e el AT bl

ref erencelarestk. aker base ahd nefeoende, at hemixd-entkeofot h€idgarnlekect r ode
fingersV@% % ain region fingers 89, source electrode fingers 97, source
regi on 85 7979 PCI/ US01/02601 9 fingers 99, and polysilicon gate
fingérs 91 caRYbWavepbribbusbrahive frxa it (Fdien @n-geEd st aces aéhearBnent s

insofar ag syl elmEMEMiS-AlRd ong antk na{rﬁc@i"(ricﬂh@lﬁ;}“@ohfk@u?éd by

finger-1like ustrative e on-resi stance of
each of © PﬂérggilgﬂngFfzo@QQ% é%?ﬁ#wﬁxﬁﬁﬁﬁ19rc %?ng%fﬂaab9onEbﬂP?BFFYng t he
Iongitudnnakcentantam’éagmyﬂt(ﬁfethEMﬁﬁamnnﬁégaoﬂmm&mgﬁ&@pteﬂeﬁ@gﬂﬁat of

t he drai ers, wh ont.i nuausl y_non- 3cQNt ag ed, se nt is
devoi d o? Bﬁecgngg&gfﬁacd%:SE t%% égmeg§anp e& {Re coﬁiln%%ﬁg ?gﬁf
nonl@ont gonedctsegh®ent s Bbrt lexaddien rielye owohitrigerosisdan heyi aoatatchedends

of the deghlnkedbenenl/ diiat, %%%:JDW ERRSE LN Qﬁht B@g?!ﬁaé‘ér th@séﬁagr of 26.

The on-resistance of a particular FET cirfcuit reases I ncreasi ng
| engt h thﬁh@rebﬂﬂ%b%ﬁﬁ%&@%ﬁraci@ﬁtm%ﬁt rﬁrpsn &G Bﬁaf'—ieﬁgé?séébﬁﬁnt

Iazlrég suchskengtie ich sl ecdethd® Febeparpecul 8 MY Iasisiianes ohcaeRaeki cul ar
circui

3 t t t f T t 85
e e P TIA
t helext embgabnafi kEErceeguent i rans veachel gnyoht e L0 acfet encéetzimihecan be
sel ected,{Q ggfkg%i%@aégyr§§is%gg%qCulgng%Tl%RE%%htinplenentation wherein

t he power trace
As another example, the on-resistance of each FET circuit

85 can be configured by selecting the size of the FET circuit.
For example, the extent of an FET circuit transversely to the
20 reference axis L can be selected to define the on-resistance.
For a typical implementation wherein the power traces for
a particular FET circuit 85 are routed by reasonably direct
paths to bond pads 74 on the closest of the longitudinally
separated ends of the printhead structure, parasitic resistance
25 increases with distance from the closest end of the printhead,
and the on-resistance of the FET drive circuits 85 is decreased
(making an FET circuit more efficient) with distance from such
closest end, so as to offset the increase in power trace
parasitic resistance. As a specific example, as to
30 continuously non-contacted drain finger segments of the
respective FET drive circuits 85 that start at the ends of the
drain region fingers that are furthest from the heater
resistors 86, the lengths of such segments are decreased with
distance from the closest one of the longitudinally separated

35 ends of the printhead structure.
Each ground bus (181, 182, 183) is formed of the same thin

film conductive layer as the drain electrodes 87 and the source



a particular FET circuit 85 are routed by reasonably direct paths to bond
pads 74 on the closest of the longitudinally separated ends of the

print headv@n2/0mrur e, parasitic resistance 25 increases w par@set@nae from
the cl osest end of the printhead, and the on-resistance of the FET drive
circuits 85 is decreased (mmking an BHI circuit nore efficient) with

di stance fromsuch closest end, so as to offset the increase in power

trace panas:idtﬁ:bae;seshsb&nwe RETacsia@ghE'ﬁcsgxaaﬁaethéISa&E%sg gpahEnygpusly
non- cont act [ er_.se nts of the pective rive circuits
85 t hat ?F‘Sﬁt oﬁaﬁ EH%S C?thrg R Ry o‘ﬁE F’ﬁﬁersguﬁ?ﬁ aaﬂae/ fH7tRest
fromtherkgates &%si8poendl36;hd h]_eolyaglhsonf galueh: sﬂgn&msnm@edeslyased
with disifage ham, Eﬂeaﬁ'9§§§£1£$§6+§réJﬁa i Yep i%ggrat%ﬂl

ac 82 3 ?orned

ends of the print structure roun
of tRe sakeowsi hhefEHJFW%@rm{R:taMﬂeFEEy@ﬂ%@lt rﬁermseﬁ rtOep@@upw@%rsqwand t he

source V@e@%ﬁ%%&ﬂ%@/ H0L(,036@1 1042 el et odgsr8e0l bhey RS 1645t S 85,

and the acti ie argas of, . each of the FET circuits conprised of the source
and drai A°SF&yi o889 F138 SHESERYSHYEEsi |i con gates 91 advant ageous!y
ext end beneat A1an,asaoenatirglgnenndthus @ﬂsﬂ:elﬂ%he188ﬁltlﬁhbﬁs5yaﬂ1bﬂms t he

ground bus FTCII’CUIt ar occu narr ower |on 1 C In turn
al | ows f(%r g %EFEOV\B dg t?‘lfa%/ essra%:%s%?loflhl ﬁ'nfglelrl% %tfb%]i Vu\% Jf:l]% Al so,
in af i nphdmemfattilen dvh@xlel reghencénhgavsushptnene comtEstsd Segmenbs of

the drai poregi-ontingens %%arkhétekbent19fegggh0§ﬁgﬂﬁddﬁagn ;gﬂlogsélngers

that are furthest fromthe heater resistors e extent of eac ground
bus (18118382 trargn)eusaHisveF sePyesr Lyt dioal tie t sefREeRererdice lax?BdL and

toward t hewassoehat edsbeateedr ehsker $e88s€a8Pshssi BehEBSCIn@Batbg LENGLh
of the conti ;HOUSl%I %n cont act ed dra| finger 15 sectaogﬁr i.s i nereased,
si nce t hE"gr cProde’e d69 YtoI1 TENICJTEF Cont +7I8Es| y

nonigont aetedodsais ﬁnngelasesleceunne. tha drhén sbedsrotibe @bdhdt Wieéda

\%iogﬂd bps CRhna fer 18320 C88nRER1BEEEYS SLIDLINURAN NG LAE ATRYDE DY

sections. In other words, the width W of a ground bus (181,
182, 183) can be increased by increasing the amount by which
the ground bus overlies the active regions of the FET drive

20 circuits 85, depending upon the length of the continuously non-
contacted drain region segments. This is achieved without
increasing the width of the region occupied by a ground bus
(181, 182, 183) and its associated FET drive circuit array (81,
82, 83) since the increase ig achieved by increasing the amount

25 of overlap between the ground bus and the active regions of the
FET drive circuits 85. Effectively, at any particular FET
circuit 85, the ground bus can overlap the active region
transversely to the reference axis L by substantially the
length of the non-contacted segments of the drain regions.

30 For the specific example wherein the continuously non-
contacted drain region segments start at the ends of the drain
region fingers that are furthest from the heater resistors 56
and wherein the lengths of such continuously non-contacted
drain region segments decrease with distance from the closest

35 end of the printhead structure, the modulation or variation of
the width of a ground bus (181, 182, 183) with the variation

of the length of the continuously non-contacted drain region



t he ground bus overlies the active regions of the FET drive 20 circuits 85,
dependi ng upon the I ength of the continuously non- contacted drain region
segnent s waht/e797% achi eved without increasing the w dth BPETAURE/2edi on
occupied by a ground bus (181, 182, 183) and its associ ated FET drive
circuit array (81, 82, 83) since the ilncrease is achieved by increasing

t he anobunt 25 of overlap between the ground bus and the active regions of

t he FETsdghmeate rnetthesdsd. £Bif ect greuyd ddusanyapanti cul @i dEET w ctheuit 85,

t he grouc n ri .he .active..regi-on ransyerse to the ref.erence
axis L b;gg(s: %Eéfg %%t iwg?éﬁy pt%%éct lnlletﬁ’gttﬁ gtfhei ﬁ%f%soené-%oen %c?%d%%g%ﬁ?gh%f"dt he
drai n regkonstude,Fers thpisped fincFégangl.e @herei hhehemeoonti afioabbyedon-

cont acte LRl egi . ot engls i regi.an
PP ngors ChiFenRer 302 2RTHAICY Prablinfley N MNS Mindlcpdid u, LEAeMT

| engPhs &h2BEch 3CTRIERIEEIIS Yn o et edfOir HrFRAFU™ sSEPeRes BEEr ease

Wi th di stapeetbhes Whenhckhesashnidy eadtak bHhedppaishgad structure, the

nodul ati on orwﬁaﬁiation %f t he mﬁg%h OL a_ground q%§ 8181, 182, éSSé with
the variation"P3fSt He T ehrGERSSF " Fhe TonPribo S HoH c5Rt &6t RETAFAFA egi on
WO 02/ 078Z9iRGTLBet/ A2B0Ieclls3egrentshpinki despf genargtouaddbapobadi ng a
wdth W i a W _L: roximity . t o) e of print head
structur%?ggg'qgg?gte ?r1%%a8P gf g%%cékﬁ%eggﬁggngﬁ%§’sﬁg?eahbggpre%?s

i ncl@asedrRireRipEes mihat t BhehdisergsefadET 40rsveh B retvdse awamt agdous! y

provi desgiginde¢hRASAd-gF Uk sy Heskabaraentelh iR GdMd, tos t Beobond
pads 74. VWiile the foregoing has been directed to a printhead having three

P : .
i nk feedt8Pot 8@t £S5k W PP AIDIL ARPoREIS SFOnEOBARLYUBABLSREe of an
ink feedasketl, ihk ahopl deherdfoappracied el dgwmied e dinscbesedthEEidekgve
circuit a%rag an ggéggg %gs structures can be inplenented in variety of
slot fed, & gé eé, Sii ned sl ot and edge fed configurations. Also,
i nk18r op geneRefersicgnnbw dospbSed preaneamrtihaftersiided s ef sahemakiteed

sl ot. 15p8§fs§gcic99eng\ﬂe§n0 ol%l %‘n %X&%@lé W har& hﬁ{]gl f]‘]eig sp?iﬁgbﬁ‘ga&g%ice‘
110 in which the above described printheads can be employed.

The ink jet printing device 110 of FIG. 7 includes a chassis

122 surrounded by a housing or enclosure 124, typically of a

20 molded plastic material. The chagsis 122 ig formed for example
of sheet metal and includes a vertical panel 122a. Sheets of
print media are individually fed through a print zone 125 by

an adaptive print media handling system 126 that includes a

feed tray 128 for storing print media before printing. The

25 print media wmay be any type of guitable printable sheet
material such as paper, card-stock, transparenciesg, Mylar, and

the like, but for convenience the illustrated embodiments
described as using paper as the print medium. A series of
conventional motor-driven rollers including a drive roller 129

30 driven by a stepper motor may be used to move print media from
the feed tray 128 into the print zone 125. After printing, the
drive roller 129 drives the printed sheet onto a pair of
retractable output drying wing members 130 which are shown
extended to receive a printed sheet. The wing members 130 hold

35 the newly printed sheet for a short time above any previously
printed sheets still drying in an output tray 132 before

pivotally retracting to the sides, as shown by curved arrows



perspective view of an exanple of an ink jet printing device 110 in which
t he above described printheads can be enployed. The ink jet printing
device 1M001/0BrG 7 includes a chassis 122 surrounded bRPCHURGURBI1G Or

encl osure 124, typically of a 20 nolded plastic material. The chassis 122
is formed for exanple of sheet netal znd includes a vertical panel 122a.
Sheets of print nedia are individually fed through a print zone 125 by an

adapti ve1psi nton@gdbg tiaadhéwhy syistrerBd Zhddati duerc kudesuaputeedatr 8y2128 for
storing R i nt nedlagﬁgggrehé%lﬁtlng. Thg 25 print ﬁidla may be.agy t¥pe of
suitabl e b?ih?%ﬁ?% a S0 STERERE ﬂgﬁbr}n PgSstpcReTies o

t ranspar edguesmehy| anecloandisdne fbirk gcdnimddat ognvdnEfacenthesiiddausbfat ed
enbodi e d i_bed. j as primnt, medi erj of
conventig%gPtnn géFHﬁﬁé§?¢§ﬂ§%rgg?ﬁéfﬁd}%g%%’dfifélé#*%goéég'ngéffven by
a st éppepuabt & ways bediredlenghbyadjrsinepsdieaf rigt antk aRednVeagre2s

into thegpelnt12@nest25. After printing, the drive roller 129 drives the

printed sheet onto a pair of _retractabl e output drying wi ng nmenbers 130
whi ch are showh® eREFeRdsd t 8Lr eEéPve 4 pﬁPﬁFEGrshéﬁF?ugﬁﬁ mgngpﬁ%ﬂB@Fs 130
hol d 35 tbacmeMlyrpriat eseisdeetidalla Shlardt#die] alkovwembsyopreresssky
printed gheets still _dryi.ng i.n ancouEpﬁta%raX %32 befoge 5ivgkgll
retracti 68P8SF e 8i §e& 14 eghgﬁﬁ B§ chPFEY aPr ofEPH” 5?0 97 rear
PCTALUS015026010£12t1183, chasdinp tdmet ieml y ganialt ed,22sheet Cheo phénbetput
tray 132con@8f1]%k”t13%‘9@'e%e*1%@ 'iggs&){% 'Bz{g‘yff&ﬁlé'dﬁoé"‘t S§LY-£Se Okuch.
adj ust ment nmechani sns for accommodating different sizes of print nedia,
i ncl udi ngs| 8t PersopagarompuLeredpelofiswnet end soshERlgsthesPParagiPengt h
adj ust mepf amHa B34k atneNy@l 8Peadliagdesbet pkant Wl | thesush Ehe 9
further includes a printer controller_136, schematically |Ilustrateg as a
mi cr opr oBELESr , ZOHEspbéRd IRPEEPFERt A ciF c B BoaFdr¥3998uppsPr ed@BR t he
reans10 aspgeiekttiba olfagdignaver tiocahepdné di2dagehhkespoirat @ao. control | er
136 receives instru tions.fron1acyost gFXE%Qh&&ﬁQ as _a p%r%onal comput er
g a longitu x1

(not shown) afd®toh r%ﬁ%r%%%eéﬂ'ré?fgﬁ inal 4
parallel to a carriage scan axis is supported by the chassis

122 to sizeably support a print carriage 140 for reciprocating
transnational movement or scanning along the carriage scan

20 axis. The print carriage 140 supports first and second
removable ink jet printhead cartridges 150, 152 (each of which
is sometimes called a ‘"pen," "print cartridge," or
"cartridge") . The print cartridges 150, 152 include respective
printheads 154, 156 that respectively have generally downwardly

25 facing nozzles for ejecting ink generally downwardly onto a
portion of the print media that is in the print zone 125. The
print cartridges 150, 152 are more particularly clamped in the
print carriage 140 by a latch mechanism that includes clamping
levers, latch members or lids 170, 172.

30  An illustrative example of a suitable print carriage is
disclosed in commonly assigned U.S. Application Serial No.
08/757,009, filed 11/26/96, Harmon et al., Docket No. 10941036,
incorporated herein by reference.

For reference, print media is advanced through the print

35 zone 125 along a media axis which is parallel to the tangent
to the portion of the print media that is beneath and traversed
by the nozzles of the cartridges 150, 152. If the media axis



of the printer including advance of print nedia through the print zone
125, novenent of a print carriage 140, and 15 application of signals to
t he i nk dvopz/gmwnerators 40. A print carriage slider rod 1B8T/asia2goia

| ongi tudi nal axis parallel to a carriage scan axis is supported by the
chassis 122 to sizeably support a prix® carriage 140 for .reciprocating
transnati onal novenent or scanning along the carriage scan 20 axis. The
print gaahiiagﬁeléarﬁmageL bhaibi bst avdaseqosd then@emblpl&m j@é @}nbwhhead
cartri ges , 152 (each o en "print
cartri dgd™ %gg‘ : ?Vd88“§dwg?h866PFH518559Fu egafﬁoog?gg i ncl ude
respective pﬁhnt&mﬁmhrdﬁmtld56nﬁh@annempecnlVEky havk geherakl ypdomnwar dl y
25 facin S j i a v o} on of
the pring redrdts sl g b Parsr cuy fplapRuanti pavel e otes 160!
152 are BbRE pér EPEUREr LytepHApeY Whthhéhepveﬁtl@alr%@%l 14223yoh thech

mechani spnbBat si aQb.ud%xcleamp]& |lﬁ¥%§1§avérﬂi ChoRIME NS Wbt AAdSod 7T0he 172.
30 An illustrative,exa Eh h prlnt carriage is I sclosed in
commonl yPALEF gHEHTESEe AAI PERT ol 8aPiaRoR0 o008 P P57 0000 f11 e 111261 06,
Harmon et al. ByD@e&etofl\lo_lllﬁ&:A:Js&Sﬁfe axenqrlEgr athed ]_:ifllﬁll‘rﬁi ncdytredgs ense. For
reference, pr C t o n ng a
medi a axi 8 \%I’]I Ch s Sﬁlrea%ﬂ%\étﬁ% ]{%nlg%ﬁ ‘Hlelle[ he pd‘%?l%én) (g?%%%lg%% nt
mediit8 t hab2i ssmmthpm@m cayr ninigenghaltesmplovheacarintoged 150,
152, |If Egeagggkaaﬁébsnghogbg7gggcgg;@gsgg&gg901 13 and the carrlage axis

are |l ocated on the sane plane, as shown 9, they_wo
per pendi cul ar Thg BAERCOEABF1aEA %ﬁ?|l$(ﬁ?&WQH1%%9§Baﬁh§nﬁéﬁdﬁﬁer6§ck3%f t he

print cagr hag@nan@%@esoea_thqrsszqmlam YCad'l SO SRk A |Irp|é!0<'§oxli)@énﬂ:85na§ t hat
is formed integrally wi.th the vert anel 2a of If for

exanpl e, m?BHSFev@HP Porvid¥sd i SISi9 i e OgﬁﬁﬁﬁF t he
slider rpdsi88onByfnayhef ptt‘h.hlﬂStdE&IIll\E@GEXfa@ﬂﬂ elohye thei ruamﬁairatgé dgead50 is

a nDnOChgggg,pEEthngﬁﬁétEhdggcgﬁagﬁcghﬁipﬁig&n&@ﬁﬁiéﬁ&f techniques.
Although the foregoing has been a description and
illustration of specific embodiments of the invention, various
modifications and changes thereto can be made by persons

20 skilled in the art without departing from the scope and spirit

of the invention as defined by the following claims.



10 152 is a tri-color printing cartridge that enploys a printhead in
accordance with the teachings herein. The print carriage 140 is driven

al ong t hav@br/em®ro rod 138 by an endl ess belt 158 which carCh®sawizéE@n in a
conventional nmanner, and a l|linear encoder strip 159 is utilized to detect
15 position of the print carriage 14018 ong the carriage scan axis, for
exanpl e in accordance with conventional techniques. Although the foregoing
has been a description and illustratgigamed specific enbodi nents of the
invention, various nodifications and changes thereto can be nmade by
persons 20 skilled in the art.wthout departing fromthe scope and spirit

of the invent Whatadsdeflbamgdhyst:he fol | owi ng cl ai ns. WO 02/ 07979
PCT/ US01/ 02601 14 CLAIMS What is claimed is: 1. An ink jet printhead

conprising: a printhead structure gél 12, 13) formed of -a substrate and
a plurality of-thi AnfiLPk D&FePEinghegfurREPTAFLRG:(61) of ink drop

generators (40) 5adepineehddd saitdytiurtcheads st nuct une) arEehadMYE agr ay

81 f FET 85 t t d
Fespect i vel f%ﬁﬁﬁtaee% 2bd 8L AR i 0B g E RSP EORE, LEXPASET ol roui ts
including active eegicdnswreacgooagpr (6ed of dnii mroggigms=(B8Hrs 1DOsource

regi ons (99), d%?g ag93t.e gz%bgFE%@% Fh)g%g§8g§§8é18l) i ncl udi ng a ground

bus electrica connecte (74) and (b) said ink
drop generators and sQlumpET @rr@ult%l)aﬂHPgﬁ‘@lgp@uﬁ@ B8S) géasmaf yn

extending al opgia phaangid ugh pabeexd eahdoﬁce%ﬁ'e@t%‘ell'waéorﬁ{éé\ye&f tEET
circuits, and partially _overlying said active regions. ™ 2. The |Ink. ]

printhead of EPafmifKiherePn SeReFa§Fifnd Prrsd hEE aQMWﬁW%q%ah§9%F§éP9 to

the | ongitudi pakiest erdgDdnSaiedchcob ol s@d r af ofrdf] Gdog@wriss t(Bay,varies
alonglsaid IgngitudinaL ext%ggj

otlrce regions and a gate (91);
power traces (86, 181) including a ground busg
electrically connected between (a) bond pads (74) and (b)
said ink drop generators and said FET circuits; and
gsaid ground bus generally extending along a
15 longitudinal extent of said columnar array of FET

circuits, and partially overlying said active regions.

2.  The ink jet printhead of Claim 1 wherein said ground
bus has a width transversely to the longitudinal extent of said
columnar array of FET circuits that wvaries along said
longitudinal extent.

3. The ink jet printhead of Claim 1 wherein said ground
bus has a width transversely to the longitudinal extent of said
columnar array of FET circuits that decreases with increasing
distance from a closest one of the longitudinally separated

5 ends of said printhead structure.

4. The ink jet printhead of Claim 1 wherein said drain
regiong, source regions and gate extend transversely to the

longitudinal extent of saild columnar array of FET circuits.



3. The ink jet printhead of Claim21 wherein said ground bus has a width
transversely to the |ongitudinal extent of said columar array of FET
circuitswoaromerreases with increasing distance from a pCDES&02601e of the
| ongi tudinally separated 5 ends of said printhead structure. 4. The ink
jet printhead of Claim1l wherein saididain regions, source regions and
gate extend transversely to the 1ongitudinal extent of said columar array
of FET circuiss. V‘@nQZﬁﬁE%?@t EEEL/ﬂiS&Jachaeottlaiﬁ b. wkﬁkﬁeirﬂiéaio@i or sat head of

d ai 1 FET i d d 87
anglggurﬁgﬁrgFgggﬁg 35 65??“@8Fn38%%$%g|%§ﬁ%9 nglgé? onaF §L%Oﬁgsggld)

ground bedec8rodhe i(9K)] dorpreichtdfesd semeClres tra bLidrersbm bayer drai aaid
electrod§§ogﬁgrkhg said drain regions and wherein said source electrodes
overlie source regions. 7. The ink jet printhead of Clains 1, 2, 3, 4,
5 or 6 wherein said FET circuits are respectively configured to

conpensate fog, Varmﬁblgﬂklﬁe% ﬁﬂﬁﬁﬁhéb@ 6§SC§é§ﬂC§ PhesenhedaiQyasaid power
traces. 8, The ink | ri nt he aim,7 |n respectivy resi st ances

of said BEFCEFPEGFt stff l§er°‘é&ae61r?6nc6ﬁﬁéﬁ§§t gnflovheygiraffion PATERS
par asi ti eleesirstiascevprédenttaddogosaiced pewdbnst.r aces.

7. The ink jet printhead of Claimg 1, 2, 3, 4, 5 or 6
wherein said FET circuits are respectively configured to
compensate for variation in a parasitic resistance presented

by said power traces.

8. The ink jet printhead of Claim 7 wherein respective
registances of said FET circuits are selected to compensate for
variation in the parasitic resistance presented by said power

traces.



