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The subj axo o2/omeent i on generally relates to ink jet printpPagUS@andesror e
particularly to a thin filmink jet 5 printhead having FET drive circuits
configured to conpensate for parasitic power dissipation along a ground
bus. The art of ink jet printing is relatively well devel oped. Comerci al
products such as conputer printers, grjaphi cs plotters, and facsimle
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reference. CGenerally, an ink jet imge is forned pursuant to precise
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1988); Vol. 43, No. 4 (August 1992); Vol. 43, No. 6 (December

15 1992); and Vol. 45, No. 1 (February 1994); all incorporated

herein by reference.

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.



WO 02/ 07980 PCT/ US01/ 02647 2 Ink drop generator regions are fornmed by the
i nk chanbers and portions of the thin film substructure and the orifice

pl ate tvadoas®sadj acent the ink chanbers. The thin filmBOab@sewmbare is
typically conprised of a 5 substrate such as silicon on which are forned
various thin film layers that formthin filmink firing resistors,
apparatus for enabling the resistors, and al so i nterconnections to bondi ng
pads that are provided for external el%ctrical connections to the
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An example of the physical arrangement of the orifice
plate, ink barrier layer, and thin £ilm substructure is
illustrated at page 44 of the Hewlett-Packard Journal of
February 1994, cited above. Further examples of ink jet
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 thih film ink jet printheads include
the need to insure that each of the heater resistors fires an
25 ink drop when selected. Due to variation in the power
dissipating parasitic resistance presented by the conductive
traces leading between the heater resistors and powexr and
ground contact pads, the ink firing signals provided to the
heater resistors typically include a certain amount of over-
30 energy. This means that some resistors ultimately receive more
than enough eﬁergy to a fire an ink drop while others receive
only enough energy to fire an ink drop. Excessive energy has
various negative effects including reduced resistor 1life,
"kogation" which is the accumulation of a ink components that
35 are tenaciously adhered to the passivation layer in the ink

chambers, and reduced printhead reliability. Also, application



35 are tenaciously adhered to the passivation layer in the ink chanbers,
and reduced printhead reliability. Al so, application W 02/07980

PCT/ USO1MQ 6277988 of different energies to different resi BEDUSOW®ERs4N ts in

i nconsi stent bubbl e nucleation and drop formation. Wile trace width
variation is a known techni que for energy bal ancing, use of such techni que
makes it difficult to 5 reduce the width of the thin film substructure of
the printhead. There is accordingly aneed for an inproved ink jet

print head mﬁgEgln heater resistors are nore uniforml energi zed. 10
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The advant gg% apd.fea s QfF t disglps nv L di be
appreC|ate§ per%onsigﬁﬁlled |€ﬁ%hé§§?t ?ﬁgﬁ% gﬂbg?gﬁfg%%%g §gta%¥ed
descri pt P&a Adread in conjunction wth the drawi ng wherein: 25 FIG 1

is an unscal edh&@ée@él @cfc‘é&dﬂn@flyweﬁwrﬂelehusiéﬂt b@N igbrévesl aveutjef an
ink jet priin E g t enploy t he |nventL FIG 2 1s a schggg f
partial l rBF \Mﬁ}?ﬁﬁ%%ec PIECTvi EGFOFCPRE | AEY oM nt FRLECTILEI G 1.
30 FIG B8nkgganednscal ed schematic partial top plan illustration of the
ink et printhead of FIG 1. FIG 4 is a partial top plan view generally

illustrating the layout of an FET drive circuit array and an associ at ed
ground b&SsMyH FpEHE BANENS

The disclosed invention i1s directed to an ink Jjet
printhead having heater resistor energizing FET drive circuits

15 that are configured to compensate for variation in power trace
parasitic resistances, so as to reduce the variation in the

energy provided to the heater resistors of the printhead.

BRIEF DESCRIPTION OF THE DRAWINGS
20
The advantages and features of the disclosed invention
will readily be appreciated by persons sgkilled in the art from
the following detailed description when read in conjunction
with the drawing wherein:

25 FIG. 1 is an unscaled schematic top plan view illustration
of the layout of an ink Jjet printhead that employs the
invention.

FIG. 2 is a schematic, partially broken away perspective
view of the ink jet printhead of FIG. 1.

30 FIG. 3 1is an wunscaled schematic partial top plan
illustration of the ink jet printhead of FIG. 1.

FIG. 4 1s a partial top plan view generally illustrating
the layout of an FET drive circuit array and an associated
ground bus of the printhead of FIG. 1.



WD 02/ 07980 PCT/US01/02647 4 FIG 5 is an electrical circuit schematic
depicting the electrical connections of a heater resistor and an FET drive
circuit ofopneropri nthead of FIG 1. FIG 6 is a plan vi ewof/us@pnesent ati ve
FET drive circuits 5 and the associated ground bus of the printhead of

FIG 1. FIG 7 is an elevational cross sectional view of a representative
FET drive circuit of the printhead of FIG 1. FIG 8 is a plan view of
plan view depicting an illustrative i%plementation of an FET drive circuit
array and 10_associ gted graund bus .of the printhead of FIG 1. FI 9is
an unscal ed sEREmaPi dSHES @G AW iHCH T HIhratih RRIH inm gﬁ? nt head
of the iBlestropatarchdectipheyed alhdatbAl e IFRSERIK Gﬁh @ﬂ'l—dﬁcilve

DI SCLOSURE_In.the_fol |l ow talled scription and in the severa

figures S%rFH%Edggmghﬁ,g#ﬁggggﬁgnggtgggfe&fdentified with like reference
numeral s. 20 R&fer iy anpwanovEeEHE e sentsdhiermFEGatiryveldiustubt 2d

therel n biaaanunscshed sehematlaaperspeet Le ylewcbagnoknkrbety print head

in which the invention can be enpl oyed and which genera Includes (a) a
thin filmsub&tPuctlr ér 28i echavaint sichgss supstiaral sudie as©si 1§ con

and havi pgpvaseadatctibenrFad bidivel ayeesitoemedhthpi-eaihebl) o@nricak barrier

| ayer 12 di sggaedmgn t he thiEgJCfi | m.subst rfuct yre 11, anddéc%\ an orifice or
nozzle plate FanfnatPy at tRicHed E8% h&5t oB 18P t KESFnkISBEFT1RY 13 The
thin fil dri%ubfsraudtrar emplemsntecied plrsnafETtdri(e conveitiamsy iadégrated
ciroyit Lechn gues, o2Rdineliudey LALorihiALOGaLEr piEsi gtors 56 formed

t herein. ein rier 1ayer ornmed of a dry filmthat is heat and
pressure | am Fafed 9 tbst Be tHissafliedmsaisiatict uperdreahdvehyiedefdied to

form thggehBel-nkighapbess _Jt%@nﬁr&ﬂ&heaanr@f_s Ak WiingRnarendi pAsesk 35
over remstir regions in which the heater resistors are forned. Gold
bondi ng pAHs®¥3%engagabl e for external el ectrical

15 DETAILED DESCRIPTION OF THE DISCLOSURE

In the following detailed description and in the several
figures of the drawing, like elements are identified with like
reference numerals.

20 Referring now to FIGS. 1 and 2, schematically illustrated
therein is an unscaled schematic perspective view of an ink jet
printhead in which the invention can be employed and which
generally includes (a) a thin film substructure or die 11
comprising a substrate such as silicon and having various thin

25 film layers formed thereon, (b) an ink barrier layer 12
disposed on the thin film substructure 11, and (c¢) an orifice
or nozzle plate 13 laminarly attached to the top of the ink
barrier 12.

The thin film substructure 11 1s formed pursuant to

30 conventional integrated circuit techniques, and includes thin
film heater resistors 56 formed therein. The ink barrier layer
12 is formed of a dry film that is heat and pressure laminated
to the thin film substructure 11 and photodefined to form
therein ink chambers 19 and ink channels 29 which are disposed

35 over resistor regions in which the heater resistors are formed.

Gold Dbonding pads 74 engagable for external electrical



WD 02/ 07980 PCT/ US01/ 02647 5 connections are di sposed at |ongitudinally
spaced apart, opposite ends of the thin filmsubstructure 11 and are not
covered Iwooherssnk barrier |ayer 12. By way of illustratiper/usxzrpre, the
barrier layer material conprises an acrylate based 5 photopol yner dry film
such as the "Parad" brand photopolynmer dry filmobtainable fromE. I.
duPont de Nenours and Conpany of VVIn1ngton Del aware. Simlar dry filns

i ncl ude ot her duPont products such a® the "Riston" brand dry filmand dry

films made by other chem iders The or|f| plate 13 conprises, 10
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barrier layer 12 are more particularly disposed over respective
ink firing resistors 56, and each ink chamber 19 is defined by
interconnected edges or walls of a chamber opening formed in
the barrier layer 12. The ink channels 29 are defined by

20 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
printhead wherein the ink channels open towards an edge formed
by an ink feed slot in the thin film substructure, whereby the
25 edge of the ink feed slot forms a feed edge.

The orifice plate 13 includes orifices or nozzles 21
disposed over respective ink chambers 19, such that each ink
firing resistor 56, an associated ink chamber 19, and an
associated orifice 21 are aligned and form an ink drop

30 generator 40.

While the disclosed printhead has been described as having
a barrier layer and a separate orifice plate, it should be
appreciated that the invention can be implemented in printheads
having an integral barrier/orifice structure that can be made

35 using a single photopolymer layer ‘that is exposed with a
multiple exposure process and then developed.



35 using a single photopol yner layer that is exposed with a multiple
exposure process and then devel oped. WO 02/ 07980 PCT/ US01/ 02647 6 The ink
drop genavy@bpem™s8el0 are arranged in three col ummar arraysPoT/ugoionps 61, 62,
63 that are spaced apart fromeach other transversely relative to a
reference axis L. The heater resistors 56 of each ink drop generator group
are generally 5 aligned wth the refer6ence axis L and have a predeterm ned
center to center spacing or nozzle pitch P along the reference axis L. By
way of illust i e I i il cture J.s_r ngul ar and
opposite edgegﬁél,XE%Zéfﬁgr%%?é%ée orhnogiatljt?dﬁ%g? ié%gegﬂofh%%% “F"g}nlg o
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for exanple to conpensate for |r|<gg el'ays. Insofar_as each of the ink
drop gene¥at ol®ngd-Gusiingdes ed9afeat@f rEBPst dengEh t K neawien r sdisiors are
gccgodi nmbﬁgiaﬁdagéaugeépba_ear Qpﬁ@’tcﬁro f)thY'éet Baye 5055 £SpONEh-d o hend nk

rop gener rs, For .conveni ence, e heater resistor arrays or__groups
Wl Do PERERr SHTEBShyD HaLSANS reIT dHEE MADOFBIE. AIRIAERSS Fhethf n
filmsubprinthaad.11l offtehe lpmgittheldcadf MExEEent 3Mfl, theandBimoreilm
parti cul i s.ink feed.slots, 71, 42, = | i Lih the
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rel ati vetpother seéespaecarikgs L. In use, the reference axis L can be

15 aligned with what is generally referred to as the media advance
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

20 generators 40 of an ink drop generator group can be slightly
off the center line of the column, for example to compensate
for firing delays.

Insofar as each of the ink drop generators 40 includes a
heater resistor 56, the heater resistors are accordingly

25 arranged in groups or arrays that correspond to the ink drop
generators. For convenience, the heater resistor arrays or
groups will be referred to by the same reference numbers 61,
62, 63.

The thin film substructure 11 of the printhead of FIGS.

30 1, 2 and 3 more particularly includes ink feed slots 71, 72,
73 that are aligned with the reference axis L, and are spaced
apart from each other transversely relative to a reference axis
L. The ink feed slots 71, 72, 73 respectively feed the ink
drop generator groups 61, 62, 63, and by way of illustrative

35 example are located on the same gide of the ink drop generator
groups that they respectively feed. By way of illustrative



L. The ink feed slots 71, 72, 73 respectively feed the ink drop generator
groups 61, 62, 63, and by way of illustrative 35 exanple are | ocated on the
sanme si davoD2/601960 i nk drop generator groups that they respetwswialzg47f eed. By
way of illustrative WO 02/07980 PCT/US01/ 02647 7 exanple, each of the ink
feed slots provides ink of a different «color, such as cyan, yellow and
magenta. The thin filmsubstructure 11 further i ncludes drive transistor
circuit arrays 81, 82, 83 forned inthe thin film 5 substructure 11 and

| ocat ed adj ac res ner at or oups (6 6 3) Each
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each drive ¢ UI arr 1,..8 gr S 82 183) to
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is electglcallé cgnnecte to one term t he gdg ceF% hea? reS|stor
56 whi cho? ecePREEt At S| P bt here= 13 % 368%8 t B HKETTE ‘15151
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As schematlcally shown in FIG. 5, the drain terminal of

each FET circuilt 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

20 via a conductive trace 86 that is routed to a contact pad 74
at one end of the printhead structure. The conductive traces

86 comprise, for example, traces in a gold metallization layer

that wouldvbe above and dielectrically separated from the
metallization layer in which the ground busses 181, 182, 183

25 are formed. The conductive traces 56 are electrically
connected to the heater resistors 56 by conductive vias and
metal traces 57 (FIG. 6) formed in the same metallization layer

as the ground busses 181, 182, 183. Also, the conductive trace

86 for a particular heater resistor can be generally routed to

30 a bond pad 74 on the end that i1s closest to that heater
resistor. Depending upon implementation, the heater resistors

56 of a particular ink drop generator group (61, 62, 63) can

be arranged in a plurality of primitive groups, wherein the ink
drop generators of a particular primitive are switchably

35 coupled in parallel to the same ink firing primitive select

signal, as for example disclosed in commonly assigned U. S.



resi stor. Dependi ng upon inplenentation, the heater resistors 56 of a
particular ink drop generator group (61, 62, 63) can be arranged in a

pl uralitywob2/mesom tive groups, wherein the ink drop genepar/osel/abi7a
particular primtive are switchably 35 coupled in parallel to the same ink
firing primtive select signal, as for exanple disclosed in commonly
assigned U. S. WD 02/07980 PCT/US01/ 02647 8 Patents 5, 604,519; 5,638, 101
and 3,568,171, incorporated herein bySreference. The source term nal of
each of the FET drive circuits is electrically connected to an adjacent

associ at BACEREENd® b8e4 (3B BE38dHL: 5apgk 8a%388 o} 7t ef VR OEHeed
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the paraspundeteppweanteageseach FET drive circuit 85 and the parasitic
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by the power traces, so as to reduce the variation in the
energy provided to the heater resistors. In particular, the
power traces form a parasitic path that presents a parasitic
resistance to the FET circuits that varies with location on the

20 path, and the parasitic resistance of each of the FET drive
circuits 85 %s selected so that the combination of the
parasitic resistance of each FET drive circuit 85 and the
parasitic resistance of the power traces asg presented to the
FET drive circuit wvaries only slightly from one ink drop

25 generator to another. Insofar as the heater resistors 56 are
all of substantially the same resistance, the parasitic
resistance of each FET drive circuit 85 is thus configured to
compensate for the variation of the parasitic resistance of the
associated power traces as presented to the different FET drive

30 circuits 85. In this mannef, to the extent that substantially
equal energies are provided to the bond pads connected to the
power traces, substantially equal energies can be provided to
the different heater resistors 56.

Referring more particularly to FIGS. 6 and 7, each of the

35 FET drive circuits 85 comprises a plurality of electrically

interconnected drain electrode fingers 87 disposed over drain



associ ated power traces as presented to the different FET drive 30 circuits
85. In this manner, to the extent that substantially equal energies are
provi ded wo ov/tmsbond pads connected to the power traces, PeDStIzNG47al |y
equal energies can be provided to the different heater resistors 56.
Referring nore particularly to FIGS. 6 and 7, each of the 35 FET drive
circuits 85 conprises a plurality of electrically interconnected drain

el ectrode fingers 87 di sposed over drain WO 02/ 07980 PCT/ US01/ 02647 9
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way of |ve exa Fain erectro regions 89,
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91 extend sybstantigl 1o oebhagerakky aphit’ aeMelEel Yaho éb@cﬁﬁiéafwe axi s
L and to the | on |tug|nal extent of the ground bysses 181, 18 . Al so,

for eachCPERECEi FEEi rasl $HeCkkednt %?1¥h§h€rQFﬁlFe§F8ﬁ§n§98%ndW@h%esource
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f th te f t f FI G
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referencwaaxmé i1kt s fexamp e enthe dmglexeé@wumbddﬁa&ﬁaJ@r@inctrode
fingers gégl%gl 258re> glc%n lGeT339, 9780tgoqﬁc®g&£ %ﬁ%fwg%d gsSource

regl on gers pol yS|I|con gat’e ‘fingers e referr to
poly8111con gate fingers 91 extend su stantlally orthogonally

or transversely to the reference axis L and to the longitudinal
extent of the ground busses 181, 182, 183. Also, for each FRET
circuit 85, the extent of the drain regions 89 and the source

20 regions 99 transvergely to the reference axig L is the same as
extent of the gate fingers transversely to the reference axis
L, ag shown in FIG. &6, which defines the extent of the actiwve
regions transversely to the reference axis L. For ease of
reference, the extent of the drain electrode fingers 87, drain

25 region fingers 89, source electrode fingers 97, source region
fingers 99, and polysilicon gate fingers 91 can be referred to
as the longitudinal extent of such elements insofar as such
elements are long and narrow in a strip-like or finger-like
manner.

30 By way of illustrative example, the on-resistance of each
of the FET circuits 85 is individually configured by
controlling the longitudinal extent or length of a continuously
non-contacted segment of the drain region fingers, wherein a
continuougly non-contacted segment is devoid of electrical

35 contacts 88. For example, the continuously non-contacted

segments of the drain region fingers can begin at the ends of



as the longitudinal extent of such elenments insofar as such elenents are

|l ong and narrow in a strip-like or finger-like manner. 30 By way of

il lustratweezewsnpl e, the on-resi stance of each of the FEIT/@WKOIG2647S 85 is
i ndividually configured by controlling the |ongitudinal extent or |ength
of a continuously non-contacted segnent of the drain region fingers,
wherein a continuously non-contacted segnent is devoid of electrical 35
contacts 88. For exanple, the continud@sly non-contacted segnents of the
drain region fingers can begin at the_ends of WO 02/07980 PCT/ US01/ 02647
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respectlve FET drive_citcuits 85 that start at the ends o
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(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
continuously non-contacted drain finger segments of the

20 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
ends of the printhead structure.

25 Each ground bug (181, 182, 183) is formed of the same thin
film conductive layer as the drain electrodes 87 and the source
electrodes 97 of the FET circuits 85, and the active areas of
each of the FET circuits comprised of the source and drain
regions 89, 99 and the polysilicon gates 91 advantageously

30 extend beneath an associated ground bus (181, 182, 183). This
allows the ground bus and FET circult arrays to occupy narrower
regions which in turn allows for a narrower, and thus less
cogtly, thin film substructure.

Also, in an implementation wherein the continuously non-

35 contacted segments of the drain region fingers start at the

ends of the drain region fingers that are furthest from the



25 Each ground bus (181, 182, 183) is fornmed of the same thin film
conductive layer as the drain electrodes 87 and the source electrodes 97
of the FBNOeorom8iIts 85, and the active areas of each of POBUREHI02647r cuits
conprised of the source and drain regions 89, 99 and the polysilicon gates
91 advant ageously 30 extend beneath an associ ated ground bus (181, 182,
183). This allows the ground bus and_FET circuit arrays to occupy narrower
regions which in turn allows for a narrower, and thus |ess costly, thin

fil'm subgtructure ; Also. ih animplencot ationwherelnathe continupusly non-
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drain I’e%l on 11 ngers that are est fromt eat er sistors
T drive circuits 85. Effectlvely, 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.

20 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 segmentgs decrease with distance from the closest

25 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
segments provides for a ground bus having a width W that
increases with proximity to the closest end of the printhead

30 structure, .as depicted in FIG. 8. Since the amount of shared
currents increases with proximity to the bondg pads 74, such
shape advantageously provides for decreased ground bus
registance with proximity to the bond pads 74.

While the foregoing has been directed to a printhead

35 having three ink feed slots with ink drop generators disposed

along only one side of an ink feed slot, it sghould be



and wherein the | engths of such continuously non-contacted drain region
segnents decrease with distance fromthe closest 25 end of the printhead
st ruct ur ayophe79smdul ati on or variation of the width of argrwsemd2bus (181
182, 183) with the variation of the length of the continuously
non-contacted drain region segnents provides for a ground bus having a
width Wthat increases with proximty to the closest end of the printhead
30 structure,.as depicted in FIG 8. $nce the anount of shared currents

i ncreases mnth proximty to the bonds pads 74, such ,shape advantageously
provi des@PBFeaiekedsddiadr ot 9&§01P%§iﬂs€§ﬁce&WY€h BEBRI ATt PGVt R Bond
pads 74.g¥buhe bhe feregainighasabeassn dipesnedt&a anﬁﬂa&tﬂéﬂ:@d of35%Twyi ng
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appr eci ahédot hanktcﬂueopllge:dl@s@idoﬁ'badr ibge ddispogied azlnr ayeand bgrlousididmis
strugturgg gﬁnlgg Eg@ ggg&ed in variety of slot fed, edge fed, or

ge

conbi ned sl ot an configurations. Also, ink drop generators can
be di sposed oReBABTHRILBEN &P - B ,ofSekn TPk BBaTsint 15 Referhemat Fow t o
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bIAE depdon

be enpl oytd. 1nTHEL ﬁQQWﬁl eggscan bR ¥hassi s
10 122 smhéomnmedebypalhmuagn@eﬁncenanosbﬁeFIEA %3&ncﬂﬂdes<ﬁ ¢hagided

pl astic eri al chassi f orne r_e et tal and
inc?hdesﬂg£v8P¥Fggggggng %5%%éﬁgéfg gpcq SE At éb a%' éﬁ%&¥§ ?Iy fed
t hr ough TaObdedtplzm‘elqulaﬂn aaapwlv@sspm 2 3rec éohandl foy @;Bsmm]m 126

that inchudgseac lnef§8dahBaynd28alora S&é’ft&f‘&an@é&Eem.ﬁa bef@&q idiE i ng.
The print nedia_my be any type of suitable printable sheet nmaterial such

as paper PTERF dNSdRk 3rer &ﬁéiﬁé[rléﬁ@lléé’ IR &hroyeld & M itk &onsutl Forby
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pripL medium A serigs of, 20 sonvent]onal gtordiven rallers inghuding a
print media may be any type of suitable printable sheet
material such as paper, card-stock, transparencies, Mylar, and
the like, but for convenience the illustrated embodiments
described as using paper as the print medium. A series of

20 conventional motor-driven rollers including a drive roller 129
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

25 extended to receive a printed sheet. The wing members 130 hold
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
133, to drop the newly printed sheet into the output tray 132.

30 The print media handling system may include a serieg of
adjustment mechanisms for accommodating different sizes of
print media, including letter, legal, A-4, envelopes, etc.,
such as a sliding length adjustment arm 134 and an envelope
feed slot 135.

35 The printer of FIG. 9 further includes a printerxr
controller 136, schematically illustrated as a microprocessor,



driven by a stepper notor may be used to nove print nedia from the feed
tray 128 into the print zone 125. After printing, the drive roller 129
drives tweopr/o18ed sheet onto a pair of retractabl e outpRCT/ARYI/264W NQY
menbers 130 which are shown 25 extended to receive a printed sheet. The

wi ng nenbers 130 hold the newy printed sheet for a short tine above any
previously printed sheets still drying in an output tray 132 before (
pivotally retracting to the sides, aslghomm by curved arrows 133, to drop
t he nemdg, rinted sheet into._the outgg% trgy 132. 30 The _print nedia
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printheads 154, 156 that respectively have generally downwardly
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
20 print carriage 140 by a latch mechanism that includes clamping
levers, latch members or lids 170, 172.

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,

25 incorporated herein by reference.

For reference, print media is advanced through the print
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

30 and the carriage axis are located on the game plane, as shown
in FIG. 9, they would be perpendicular to each other.

An anti-rotation mechanism on the back of the print
carriage engages a horizontally disposed anti-pivot bar 185
that is formed integrally with the vertical panel 122a of the

35 chassis 122, for example, to prevent forward pivoting of the
print carriage 140 about the slider rod 138.



print cartridges 150, 152 are nore particularly clanped in the 20 print
carriage 140 by a latch nechanismthat includes clanping Ilevers, latch
menbers ovob2/0®8@70, 172. An illustrative exanple of a suPCHDB@/qB4Nt
carriage is disclosed in commonly assigned U. S. Application Serial No.
08/ 757,009, filed 11/26/96, Harnon et al., Docket No. 10941036, 25
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CLAIMS What is clainmed is: 1. An ink jet printhead conprising: a printhead
structure (11, 12, 13) forned of a substrate and a plurality of thin film
| ayers, sadd2pmBmt head structure having a | ongitudi nal pPeT/@ERt/E@MI 5

| ongi tudi nally separated ends; a |ongitudinal array (61) of ink drop
generators (40) defined in said printhead structure and aligned with said
printhead | ongitudinal extent; bond pads (74); 10 a longitudinal array (81)
of FET circuits (85) formed in said pPinthead structure adjacent said ink
drop generators and aligned with said printhead | ongitudinal extent;

power tr&&84MEge 181) electrically connected 15 between (a) said bond
pads and (b) said ink drop generators and said FET circuits; and wherein

said FET C|rcw ts are respe ti,vely configured to conpensate for variation
in parasitic —hQSrééaﬁg%—gﬁéséﬁﬁed by said power traces. 2. The ink jet
printhead of Claim1 wherein respective on-resistances of said FET

circuits are sel ected o] iation of said parasitic
§€ 6599 g%@ﬁ?iﬁ%ﬁeah to ﬁ!rgsi%

resi stance presente al d”power traces e ink jet printhead of
C ai m 2 wherein sabd RaEHheAd sEEFUERLE r €Ul t s Li2ncl bes:farreach efectrodes

(87); drain pegkerste88ha Qr@&&piwc‘dﬁ t(88) rehectaieakl, YSQQ&!QS%MBQ said
drain electrodes to said drain ions; source ele gtro es 02/ 07980

PCT/ US01/ 026472385 Tt Hei o @ £89) ;. %outCRILORTLRE CectFPcal |y

connecski ng sailéngitudinally separated ends;
a longitudinal array (61) of ink drop generators
(40) defined in said printhead structure and aligned with
said printhead longitudinal extent;
bond pads (74);

10 a longitudinal array (81) of FET circuits (85)
formed in said printhead structure adjacent said ink drop
generators and aligned with said printhead longitudinal
extent;

power traces (86, 181) =electrically connected

15 between (a) said bond pads and (b) said ink drop

generators and said FET circuits; and
wherein said FET circuits are respectively
configured to compensate for variation in parasitic

resistance presented by saild power traces.

2. The ink jet printhead of Claim 1 wherein respective
on-resgistances of said FET circuits are selected to compensate
for said variation of said parasitic resistance presented by

said power traces.

3. The ink jet printhead of Claim 2 wherein said each
of said FET circuits includes:
drain electrodes (87);
drain regions (89);
drain contacts (88) electrically connecting said
drain electrodes to said drain regions;

source electrodes (97);



source el ectrodes to said source regions; and wherein said drain regions
are configured to set an on-resistance of each of said FET circuits to
conpensatweO of/om98Gai d vari ation of said parasitic resistaneer/udo1/0Bb i nk j et
printhead of Claim3 wherein said drain regions conprise elongated drain
regi ons each including a continuously non-contacted segnent having a
|l ength that is selected to set said on resistance. 5. The ink jet
printhead of Claim2 wherein a size oft® each of said FET circuits is
selected to set said on- reS|stanc§9)6 The ink jet printhead of Cains 1,

t

2, 3, 4, 5 or 6 WIEPECR £&949P5Wer X races include a ground bus t hat
ext ends al ong saldopmbetmmmtanUmcKﬂsb bdagtmadaﬂay(ﬂdﬁﬁﬁc&ﬂﬁghaald

w dth transver %&¥et% % %tQ%a%ai%r%%E % Egagl gdlg@] 5 extent that
udi na

vari es al ong F e prln ructure I"ongi “8Xt e 7. The ink jet
printhead of ClalnW@eWﬁéﬂeﬁﬁl§ad§awmdrﬁgl@ﬁssard grobngubed teceehsas with

i ncreasing di ghanegikrama o¢ @aest oeNea2h FATI-LPAgtydigally,sepa¢rat ed
ends of said _printhead structure.
or said variation of said parasitic resistance.

4. The ink jet printhead of Claim 3 wherein said drain
regions comprise elongated drain regions each including a
continuously non-contacted segment having a length that is

selected to set said on-resistance.

5. The ink jet printhead of Claim 2 wherein a size of
each of said FET circuits is selected to set said on-

resistance.

6. The ink jet printhead of Claims 1, 2, 3, 4, 5 or 6
wherein said power traces include a ground bus that extends
along said printhead structure longitudinal extent and has a
width transversely to the printhead structure longitudinal

5 extent that varies along the printhead structure longitudinal

extent.

7. The ink jet printhead of Claim 6 wherein said width
of said ground bus decreases with increasing distance from a
closest one of said longitudinally separated ends of said
printhead structure.



