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FIELD

[0002] The present teachings relate to an integral printhead assembly

for use in an individual printing apparatus

BACKGROUND
[0003] In piezoelectric microdeposition (PMD) apparatuses, machine
down time resulting from switching out ineffective printheads should be
minimized. Generally, when a printhead fails, the entire PMD printing operation
has to be stopped so that the printhead can be changed. Once changed, the
printhead has to be calibrated and tested on-line to ensure it is functional prior to
bringing the PMD back up for production. However, calibration and testing

typically takes more time than is desirable and further contributes to machine

downtime.



nodul e requiring an Ethernet, or any other data and
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2 could perform this function and dispatch the data to the printheads, as the need
for 20 to 40 printheads becomes common for larger substrate sizes, such as the
manufacture of large flat panel displays by way of non-limiting example, the
transfer rates required for a central computer may become impractical.

[0005] By processing the data in each printhead assembly, the integral
printhead assembly can account for both linear and non-iinear distortion of the
substrate, and to limit production delays the integral printhead assembly can be
tested and calibrated off-line using a fixture that can interface to the PC inside
the integral printhead assembly and also supply the fluid and pressure controls.
The fixiure would have an optical system capable of measuring the ejected
droplets from the printhead and measuring the velocity, directionality, and

volume. Based on a compensation algorithm, new drive waveforms would be

downloaded 1o the integral printhead assembly until the required performance for
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above is achi eved. Once achieved, the drive waveforns

are stored in a non-volatile nenory of a databoard
assenbly located within the integral printhead

assenbly along with its serial nunber, date of

testing, pressure and vacuum | evels at adjustnent and

any ot her process Information that is desired. The
integral printhead assenbly woul d be kept in a ready

state d;m&%icﬁ repl acenent of a failed printhead in

t he produc oR array of integral prntheads bei B§T/U82e0d/015614

by the PMD manufacturing tool. This fixture nay
i nclude one drop check unit that can service nmultiple

I nt egfiake P&/ S jes that are kept in
st andby ?Eaggk Pegsf‘gttj@n'gngb'gvﬁéseﬁl’@??@\{edﬁwmﬁve waveforms are

DRAW g i S er spective view of a
pi ez oﬁg{@?ﬁgﬁhﬁ; g?lg égB%’P{”iy o?af R (‘%’%ﬁ’a@p‘bﬁfe@bws‘ocated within the

i ncl uigiegehl bAifhdat i nthead assenbly of the
pr esente@ t Ee)écﬁaggag;gérﬁd%%%naéfdgasge ingmag’t ge of testing, pressure

per spaet vatumi B fat Bdald e ay with the PMD
appar at us of Fi gur gtl;dﬁ{s‘é@%@]gﬁ %EPE 8§’eékf%ﬁas Jeorgationy that is

mdesiged. Viteva! it j | f
The. prosent 1 mvent ot couoadry aRUEHe WEREn Risb dtalafor i
[ 0008ppiBbaguame oia slearpriiads hsRABIK Y Fregilthratneas

conponents of the integral prin asse

pr es 1ingt wsed iy riges PMIO b0 TaCiughg @0 irfis ?xﬂﬁ] gﬁg ‘r?'%é:lu\éljg [one drop

view of the. printing fluid reservoir o

t eac f‘ﬁhﬁ@gl;lnit[t.mjmm séivigemeutiple el PRRhSIESs 5B R Y: are kept in
view of the integral printhead
standby ready for transfer.

DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a perspective view of a piezoelectric microdeposition
(PMD) apparatus including the integral printhead assembly of the present
teachings;

[0007]  Figure 2 is a top perspective view of a printhead array with the
PMD apparatus of Figure 1;

[0008] Figures 3A and 3B are an assembled views of the integral
printhead assembly of the present invention removed from the PMD apparatus:

[0009]  Figure 4 is an exploded assembly view of the components of the

integral printhead assémbty of the present teachings;

[0010]  Figure 5 is a perspective view of the printing fluid reservoir of

the present teachings;

[0011]  Figure 6 is an exploded assembly view of the integral printhead

assembly about to engage a dynamic printhead adjustment assembly; and
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assenbly about to engage a dynam c printhead

adj ust ment assenbly; and J WO 20061116393

PCTI US20061015614 [0012] Figure 7 is a flow chart
setting forth steps used connect a datum bl ock and
printhead to the integral printhead assenbly of the
present teachings. DETAILED DESCRI PTION [0013] The
foll owi ng description is nmerely exenplary in nature
and i gl way intended to limt the teachings, its
applf%gfﬁ%%gg%r uses. [0014] The terns "fluid PCI/US2006/015614
manuf acturing material", "fluid material', and
"printing fluid"' as defined herein, are broadly
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manufacturing materials may include, but are not
limted to, light-emtting polyners (LEPs), which can

be used to form pol ynBeThh 8BtoEdPfibirag, di ode di spl ay
devi ces (PLEDs, and Pol yLEDs) .@%%ﬁ%nuf acturing
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or Jprinti n%_ fluid'. [0015] The term "deposi #%%gé and
i
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speCl FIEPet KB fc BMPnbeadepriiat subsirate foheorfingi &l microstructure.
mat g afjpar]; roma PMD head for exanple. The terns
" dr Oplde lg?%unngrrazi}enaﬁ B2y | indudes bt gnet et dittag éa bightt-emitting
polymers (LEPs), which can be used to form polymer light-emitting diode display
devices (PLEDs, and PolyLEDs). Fluid manufacturing materials may also include
inks, plastics, metals, waxes, solders, solder pastes, biomedical products, acids
photoresists, solvents, adhesives and epoxies. The term “fluid manufacturing
material” is interchangeably referred to herein as “fluid material” or “printing fluid”.
[0015] The term “deposition” as defined herein, generally refers to the
process of depositing individual droplets of fluid materials on substrates. The
terms ‘let,” “discharge,” “pattern,” and “deposit” are used interchangeably herein
with specific reference the deposition of the fluid material from a PMD head for
example. The terms “droplet” and “drop” are also used interchangeably.
[0016])  The term “substraie,” as defined herein, is broadly construed to

include any material having a surface that is suitable for receiving a fluid materia|

during a manufacturing process such as PMD. Substrates include, but are not
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[0016] The term "substrate,"” as defined herein, is
broadly construed to include any material having a
surface that is suitable for receiving a fluid
material during a manufacturing process such as PMD,
Substrates include, but are not 4 WO 2006/116393
PCl YUS2006/ 015614 |limted to, glass plate, pipettes
silicon wafers, ceramc tiles, rigid and flexible
plastic and netal sheets and rolls. In certain
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al so includes surfaces suitable for receiving a fluid
material during a manufacturing process, such as, for
exanmpl e, when form ng three-di nensi onal
m cr d%’t“?ﬁd@ ugless Pl IPhetEhesilicen walars, coaahicUids, BRI, and@fexible
defined herein, generally refers to structures forned
wi t h PsH ?@‘ﬁ d’@@iﬁlgéh%ﬁs pRedolisi dm cerdainl ernpatinents, si dpdsited fiuid
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“program nodul es or "nodul es,” generally inclu
include a single droplet of a fluid material, any combination of droplets, or any
structure formed by depositing the droplet(s) on a substrate, such as a two-
dimensional layer, a three-dimensional architecture, a_nd any other desired
structure.

[0018] The PMD systems referenced herein perform processes by
depositing fluid materials onto substrates according to user-defined computer-
executable instructions. The term “computer-executable instructions,” which is
also rgferred to herein as “program modules or “modules,” generally includes
routines, programs, objects, components, data structures, or the like that
implement particular abstract data types or perform particular tasks such as, but
not limited to, executing computer numerical controls for implementing PMD
processes. Program modules may be stored on any computer-readable media,

including, but not limited to RAM, ROM, EEPROM, CD-ROM or other optical disk

storage, magnetic disk storage or other magnetic storage devices, or any other



routi nes, prograns, objects, conponents, data
structures, or the like that inplenent particular
abstract data types or performparticul ar tasks such
as, but not limted to, executing conputer nunerical
controls for inplenenting PMD processes. Program
nodul es may be stored on any conputer-readabl e nedi a,

i ncluding, but not limted to RAM ROM EEPROV CD- ROM
or ot hgp8Bikeal di sk storage, magnetic disk storage
or other magnetic storage devices, or any ot herPCTSAH015614
2006/ 116393 PCT/ 13820061015614 medi um capabl e of
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PMD apparatus 10 properly.

[0020] PMD apparatus 10 includes a system control/power module 8
which controls operation of the PMD apparatus 10. In this regard, operating
parameters such as ink patterns, discharge speed, etc. may be controlled by an
operator. Further, module 8 alsc controls the ink jet apparatus 14 and droplet
inspection module 16 of the PMD 10. Ink jet apparatus 14 includes an array 12
of various integral printhead assemblies that deposit the inks onto the substrates
4. |

[0021] Inks that are deposited by variable ink jet apparatus 14 are
supplied to the apparatus 14 by ink supply modules 7. As a plurality of modules
7 are provided, one skilled in the art will recognize and appreciate that various
types of inks suitable for diﬂere}wt applications may be stored simultaneously.
Also included in PMD apparatus 10 is a solvent cleaning module 9. Solvent

cleaning module 9 supplies solvents used to clean the printheads of the variable



i nspection nodule 16 of the PVMD 10. Ink jet apparatus

14 includes an array 12 of various integral printhead
assenblies that deposit the inks onto the substrates

4. [0021] Inks that are deposited by variable ink jet
apparatus 14 are supplied to the apparatus 14 by ink
supply nodules 7. As a plurality of nodules 7 are

provi ded, one skilled in the art will recognize and
appreciate that various types of inks suitable for

di fferent applications may be stored sinultaneously.

Al so iHePUHESH? n PVD apparatus 10 is a sol vent PCI/US2006/015614
cl eaning nodul e 9. Sol vent cleaning nodule 9 supplies
solvents used to clean the printheads of the variable

6 WD 20061116393 PCTI US20061015614 ink jet apparatus

14 t BKdehapraranaiddosa maidenantetfiationc] edas cats assisksts in
in mjntaining the printheads of the array 12. [0022]
The W?i“ﬁ%@%@eﬂ'ﬁtayac%ﬂé@ Frowke-nore clearly in Figure
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assembly 24 which mates with a corresponding guide rail component 26
extending outwardly along a housing 28 of each of the integral printhead
assemblies 20. As shown in Figure 3A, the guide rail component 26 extends
beyond the bottom of the printhead housing 28, thereby allowing a tip 26a .of
guide rail component 26 to serve as an alignment mechanism which seats within
an aber‘rure (not shown) on the lower plate 23 of the printhead carriage 22.
[0023] The individual components of the integral printhead assemblies
20 are illustrated in Figures 3A, 3B, and 4. As shown in Figure 4, the printhead
assembly 20 includes a data board assembly 32 and an onboard PC-104
processor 34 for receiving and processing its portion of un-processed print image
information, which i's capiured via a drop analysis system such as that described
in co-pending U.S. Application Serial No. 60/674,589 entiled “Drop Analysis
System”, which is .hereby incorporated by reference. The unprocessed image is

much smalier in size compared to a post-processed file, which allows the base

image to be sent to each of the printhead assemblies 20 via an appropriate



beyond the bottom of the printhead housing 28, thereby
allowing a tip 26a of guide rail conmponent 26 to

serve as an alignnent mechani smwhich seats within an
aperture (not shown) on the lower plate 23 of the
printhead carriage 22. [0023] The indi vi dual

conponents of the integral printhead assenblies 20

are illustrated in Figures 3A, 3B, and 4. As shown in
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exanple, very quickly. The onboard processofs then

t ak@s 8ipdMagnts heinsenrecasher, jiris iansierageo HOSRAhrd THEA 3lRre is
board assenbly 32 includes a non-volatile nmenory, an
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includes an onboard printing fluid reservoir 40 including separate channeis or
nozzles 44 for direct printing fluid delivery 43 and solvent flush wasle fluid
extraction 45. Separate fluid paths 47 and 49 within the reservoir 40 permit the
printhead to be flushed with solvent without wasting the printing fluid that is
contained within the mini-reservoir. The fluid in the reservoir 40 is pressurized by
a vacuum line (not shown) which may be varied by settings carried by the non-
volatile memory of the databoard assembly 32. In this manner, a meniscus of
the fluid may be varied 1o control an amount of fluid sent to the printhead 30,
which in tumn controls a jetting of the nozzles of the printhead 30. That is, a
meniscus pressure setting may be varied.

[0026] The printhead 30 may be cleaned out with solvent without
introducing air into the printhead 30 which is also important for getting all nozzles

to jet consistently. Also, the waste fluid extraction feature allows for flowing fluid
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of non-limting exanple. [0025] Referring to Figure 5,
the integral printhead assenbly 20 also includes an
onboard printing fluid reservoir 40 including separate
channel s or nozzles 44 for direct printing fluid
delivery 43 and solvent flush waste fluid extraction
45, Separate fluid paths 47 and 49 within the
reservoir 40 permt the printhead to be flushed with
solvent without wasting the printing fluid that is
contained within the mni-reservoir. The fluid in the
r eser VU7 04136393 pressurized by a vacuum |ine ¢aots20s015614
shown) which may be varied by settings carried by the
non- volatile nenory of the databoard assenbly 32. In
the fluid may be varied to
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when the printing fluid and/ or solven

[ 002¥ |prégasding ddtegndtipeRtidry.h eRGuIASS incl udes a
data board assenbly 32, _%r ocessor e%gérélﬂgggrqr% own for any

it S P

sel fre@@nNaiapemizins 26 e Fartady| Be use of integral printhead assemblies also
allows for an operator to storel reserve assemblies that may be interchanged with
malfunctioning or damaged assemblies. These individually removable
assemblies reduce machine downtime and increase productivity,

[0028]  An off-line maintenance station may be used as a diagnostic
tool to test each of the assemblies once the assembly has been removed and
assist in trouble-shooting malfunctioning assemblies. The off-line maintenance
station may also be equipped with software for uploading data into the
assemblies. For example, the station may upload the ink pattemns to be
deposited into the gssembly prior 1o the assembly being re-inserted into the array
12.

[0029] By integrating the fiuid reservoir 40 into the assembly 20, ink
may be replaced into the reservoir through the nozzles 44 quickly and efficiently

without having to affect the other assemblies 20. Regardless whether an

assembly 20 is malfunctioning or requires ink replacement the PMD 10 does not
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fromthe rest of the printhead assenblies 20 because
each assenbly is capable of processing data
i ndependently. Should an assenbly 20 break down for
any reason the assenbly 20 can be renoved fromthe
array 12 without disrupting the remmaining assenblies
20. Further, the use of integral printhead assenblies
also allows for an operator to store reserve
asse t may be interchanged with

Ifgﬁé @%Hﬁ%g or damaged assenblies. These  FCT/US2006/015614
i ndividually renovabl e assenblies reduce nachine
downti me and i ncrease productivity. [0028] An of f-1ine
mai nt enance station may be used as di agnostic too
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been renoved and égSSISt i n troubl e-shootin
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one of the assemblies 20 such as, for exanple, an air

bubblewehis thprrezaed of nha omzzdseerabhetslm PN tIbg@ing, OWhich may
there is another discharge problem a fatal
prevent additional maintenance of the remaining assemblies while the
malfunctioning assembly 20 is removed and replaced.
[0030] Each printhead 30 is bonded 1o a precision ground datum block
46 such that the nozzles of the printhead extend beyond the datum block 46
(Figure 3B), thereby allowing an unobstructed view of the nozzles by the vision
system described in co-pending US Provisional Application Serial No.
60/674,592 entitled “Dynamic Printhead Alignment Assembly,” which is hereby
incorporated by reference. Once the datum block 46 is attached to the bonding
fixture 70, as shown in Figure 6, applied forces cause intimate contact of the
primary, secondary and tertiary datum surfaces on the block 46. The printhead
30 is then loaded into the bonding fixture 70 and attached o movable links that

position the printhead 30 relative o the datum block 46 and vision systems within

the bonding fixture 70.
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warning will be sent to the system control/power
nmodul e 8, which controls operation of the PMD
apparatus 10, to alert an operator of the apparatus
10. Subsequently, instead of powering down the
apparatus 10, the remaining assenblies are allowed to
continue firing (i.e., discharging ink) at a | ower
frequency such as about 10 Hz. Ot her |ow frequencies
may be suitable. At a |ow frequency, a mninmal anount
of ink is discharged, but the continued firing

prevert@240peisdzzl es of the other assenblies 20dHR%Wco1ss14
cl oggi ng, which nay prevent additional naintenance o

the remai ning assenblies while the malfunctioning
assenbly 20 is renoved and replaced. [0030] Each

pri nt headO®]i s Neendpkstiviha LS LS at
bl ock 46 such that the nozzles of t S%gﬁ%%ﬁg%%adwpeto

ext eleatpeperies tisbardbibstnaml © ke AGimdrTidee a%%bé@ *“?‘ﬁé e0¥%er of

M|(¥g ng $g gnobstructed view of the nozzles

vi si R PIBiised #0.d ke fixtbred/0) On@n-spRNEH RBMKP AL IS

Appljcation Serial No. 60/674,592 entitled " Dylﬂﬁéaé)rnm?lead e

Pr i nrREgR WA ithfneaspara Aeouserbbry npézzdiirearids o s Y printhead so that

incoerrqted by reference. Once the datum block 46 1I's

at t a'bq%élﬁ ¥ '8 ARlinesnin thg firdtinerale.e Coblermerapbosly, iHe lengtth of the
he

Figure 6, g}@pl ied forces cause intimte contact of

or m S dampasitier teassiiter gorRtianve. ST @05 0P het fifihead
bIOjgﬂégthq%PQri thead 30 is then |oaded into the

bondi ng' 11Xt Ut e F9aRENdeletieniedogde fity ahd lest ilfnies, thdaénter of
POSigtd Bt rj tcge d 30 relative to the datum bl ock

46 andBEri] élgagdngsdfﬂ? vigimashanical wetutatlinrginfiexd adjestZsembly
10 WthQmﬁé& ? FCTLrj $2006/ 015614 [ 0031] Next,

opt i o8- PR 4T I e P aeg o spvsa shiorrnibeadan be
tyP@okécied. This is important in that nozzles of printheads are rarely in alignment
when manufactured due to manufacturing tolerances.

[0032]  After alignment is completed, a fast curing adhesive js injected
between the printhead 30 and the datum block 46 to lock it at this condition
After removal from the bonding fixture 70, additional potting compound is applied
to prevent movement of the printhead 30 relative to the datum block 46 under
temperature, humidity and shock conditions. After the bonding the printhead 30
to the datum biock 48, a fastemner such as a screw or bolt can be used to further
secure the printhead 30 1o the datum block 46. An optical master is used in the
bonding fixture 70 to establish the perfect bonded condition: this must not drift
over time to assure interchangeability of integral printhead assemblies as
production spans many years,

[0033] The datum surfaces in the bonding fixture 70 are precisely
duplicated in the PMD machine for each assembly 20 installed, thereby allowing

for precise alignmeni of multiple assemblies. The bonding fixture 70 assures that

11



| ocate nozzles first and last, and a fixed canera

| ocates a nozzle in the center of the printhead 30.
The fixture 70, under software control, noves the
printhead 30 to align with the canmera focused on
nozzle first and rotates the printhead so that nozzle
| ast is co-linear to the first nozzle.

Cont enpor aneously, the length of the printhead array
is nmeasured to assure conpliance. The center of the
printhead is then checked for alignnment relative to
nozzIW #PyKe]mnd |ast. If not, the center of pEhBs2006/015614
printhead is deflected via nechanical actuators in
printhead adjust assenbly 74 to bring it into

al i nt.. L.p, this manner, any bow ng of the printhead
c an&gg% SUSEr g chedionphihg rpzzl¢ pipts: thertaralielisniat the 822)Eiate to
of is[]{)&eag?ds are arely in alignnment when

manuf act ured 288d"s % 2pg Yurostion of thg noatle naay es. capRH3 2k being
Aft,gfﬁn@&{ nt is conpleted, a fast curing adhesive

is ifecte CERSERIBRED IR Pidre 2diUB T imithetrMD dafoHift head
bl othQck it at this condition. After renoval

fr gﬂﬁ%’ ﬁ%sﬁo?}-bﬂ'lg N g‘ SYPX éh%?%oﬁr % iPesitivnedot/t £ mgcrons of true

o e nosio 48 B Ll PR Sthnlive it beteMB mastioe.

t enper 541 ol ock conditjons. After the

bondi nS"’?h‘? pﬁ?ﬁt%&t‘% 3R ﬁ%gwﬁ'hé“eda?tl?ﬁ#vopwwna@,ana bonded

f agkiathesad 0GH r | t, can be used to

further securngﬁjtn %gst%r%%%%a{gg% RIS pRReMbht Bénthiat cirws the

46 blotk 48pbimale HBEE & Vi f> j bonding fixture

70 to establish the per?‘%egt?&ﬁ%hgéogg}goar?a\f&'?SOYE g3 pyis. This

mugssenttly 48 isfdonndaysy toﬂﬁé@ima_e%%g{{n%hi, R es(fﬂcgg%n ‘?P%g%flglﬁ?tsgn 4
|

of ﬁi ntegral printhead assenblies as pruo
maRy ugisassocl=daBBGurdhsn, GRicdhmIsHE HHRASS:K . bondj :
fixture 70 are precisely duplicat ed&‘]kr;(g oggﬂ\}%e?d?’%cm“

me@hd '.B‘i@hfe‘“’ f@h@ﬂvuaﬁsmrbbmaj?&igl e blp&lF&‘é %Qy float relative
allowing for precise alignnment of nultiple
as O PPaysof thieniatelytah diimiedd astembly 20, assur es t hat

[0035j As stated above, printhead 30 and datum block 46 may be
isolated from the rest of the printhead assembly 20 by a spring-loaded bias
assembly 48, which may include a mounting plate 60 coupled to integral
printhead assembly body 62 by four springs 64. Each spring 64 may be a

. compression spring having first and second ends 66, 68. First end 66 of each
spring 64 may be coupled to the body 62 of the integral printhead assembly 20,
and second end 68 of each spring 64 may be coupled 1o mounting plate 60. As a
result, mounting plate 60 may be generally movable relative to sody 62 with
approximately six degrees of freedom. Datum block 46 rhay be coupled to
mounting plate 60, to form a printhead attachment block, giving datum block 46

the freedom to seat kinematically against datum surfaces and be adjusted
relative thereto. |
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11 WD 2006/ 116393 PCT, Tl 520061015614 t he absol ute z"

position of the nozzle plate, the parallelismof the

nozzle plate to the substrate, and the X and Y

position of the nozzle array are '.capable of being

aligned to sub-m cron accuracy by the piezo adjuster

in the PMD machi ne head array nest. This ensures that

the nozzles are positioned +/- 2 mcrons of two

position from1l to an unlimted nunber of printheads

inalP 2(Q;Qc]hi ne. [0034] The datum bl ock 46 with the

optically dbg?s'?i oned and bonded printhead 30 irT/US2006/015614

nounted to a spring-loaded bias assenbly 48 t hat

allows the block 46 to nove in the X, Y direction and

rotate a§8{’%ﬁ its vertical axis. This assenbly 48 is

connect e 1t h&PRPi iRteTtien inje dbertiriptheed standpg@82a) PG fidating

fi rs%s%ﬂ% igoléJSizﬂg associated fixtures 52, which

al | ong the BREIEL'S Miy&nD fediter agaimst Rignan rsecemidnpintiadrtiary

and Its horizpoptal axis. The datum bl ock 46
iRl &{P@Pés at e b?‘se Pﬂ P F8H{R98 22138 satikagrialU.S. Provisional

may fl oat ative

' ; I d ab ,
R R P g e S A —
th » [ Ly 20 b
Spr i nge e e B M A EY o Pl Akey Thecative dascrvea

fid &g I I i nt head
nssonl o oy ua Pt el Sy L o Pfiprs postiona

may &gumcy.conpression spring having first and second
ends 66, 68. First and 66 of each spring 64 may be

coupl ed (eparhe Dedlyri@Besf atdagbh ral - orint.head .
assembly 20, and ggco%d gnd%ggé%?gé’gc%&s% |'}r%g&%°4’"m°" of

be ceeglied comentenat boyefhahRghP prifBe adLsith .
nmounting plate 60 may be gener al y rovabl 2%})}6?0‘3{1?3\/8 lgighing

bodyassemilyti4, otheprisx irefatred Yo Bérsinde0s e8sdrRdie chﬁr?ééfU?? disposed

Dat um bl ock 46 may be coupled to
along a second end 56 of the housing 28 and connected to a docking port 25 in
the printhead array carriage 22 to provide a mechanical connection between the
integral printhead assembly 20 and array 12.; A moveable handle 60 is attached .
to locking cam mechanism 58 on the top cover 28¢. A microswitch 62 positioned
at an end of the locking cam mechanism 58 senses when the handle 60 is
moved. In the case of removal of the printhead assemnbly 20 and opening of the
microswiich 62 contact, the power to the associated printhead assembly 20 is
shut down and power is delivered to the bucking coils 76 surrounding the
magnetic clamps 72 in the array nest 78, effectively canceling the force holding
the assembly 20 in the array 12. Upbn insertion, once the handle 60 is moved
down to the latched position, the software is triggered to restore power to the

integral electronics and the power to the bucking coils 76 is removed allowing the

magnetic clamps 72 to pull the datum block 46 to the primary datum (not shown)
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nmounting plate 60, to forma printhead attachnment

bl ock, giving datum bl ock 46 the freedomto seat

ki nemati cal |y agai nst datum surfaces and be adj usted
relative thereto. 12 WO 2 00 6/11 63 43

PCT1052006/ 015634 [ 0036] Upon insertion into the
printhead carriage 22, this floating assenbly is

all owed to nove and regi ster against prinary,
seconglaryisashst erti ary datum surfaces at the base of
the carriage 22 as described in U S. Provisi orf4/0S2006/015614
Pat ent Application Serial No. 601674,592 entitled

" Dyng;i c Printhead Alignment Assenbly,” which Is

her EbYeiamep npeii7at Ehe bam hlcBRSEGSE ve descri bed
floating ?lzlseml y is capabl e g’?’ aé%ﬁ%@@gg“’%?%ﬁ%ﬁda@r@rce
+/ - 'BNFHTe fdonpestion ofahablindfsid cictical QAT e

pri nt heigqq%isegl ies 20 do not reqﬁ?rcgg'ge%%rg%necti on

of ele al Coomhdy tinsernted ifbtthe dahndddt &F; ,
p”rgrtmrﬁﬁe;%% asse&bl@y 20 has a Iatch?ng as%'gﬁ%eyz%if’e Integral
ot her W'E¥ g58prebly d ist felthiarpddce tasmagrishit RdRBL tar., .
di stﬁos.ed al ong a second end 56 g% t he ﬁgﬁgfﬁgaggg’a‘ﬁa‘*h ud
connBtt &4"1% 2 YRRseR Prrghesst adj@Bmbit askifolpYi BL Qﬁafgn @f i a%e 6
cara(nidaﬁe 26%40 provi de a nmechani cal connection be Wee
the 1 RTEYPE "hiliehbrvadnetsd diiaynic @rimAsaA Maf¥imem Asembi
nov, gﬁéaqi hagg\l e 60 i s attached to I ocking cam y
mechani sm 58 "6 A"Adels eamprssembB 2 Mayrineigs ;Béhhof@%%%nets,

POSsiHd t an end of the |ocking cam nechani sm
sensﬁeelsr.aﬁv:%gﬁh %ﬁlgn 1761 2 PeEKings collnfy thal, whentenergiasie cifcsls the

remﬁlet rint head assenbly 20 and openi ng of
the “m C’?%%éﬁ‘?gﬁowggk%mgé@mnnm@@d |6%amblt 20 tchise removed. The

assRebaviet & dMhigadESs t%ﬂJso lﬂ'}é s%gtelmswhen to buck the magnet.

[0039] The present claimed invention may be embodied in other

specific forms without departing from its spirit or essential characteristics. The
described embodiments are to be considered in all respects only as illustrative
not restrictive. The scope of the invention is, therefore, indicated by the

appended claims rather than by the foregoing description. All changes that come

within the meaning and range of equivalency of the claims are 1o be embraced

within their scope.
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shut down and power is delivered to the bucking coils
76 surrounding the magnetic clanps 72 in the array
nest 78, effectively canceling the force holding the
assenbly 20 in the array 12. Upon insertion, once the
handl e 60 is noved down to the |latched position, the
software is triggered to restore power to the
integral electronics and the power to the bucking
coils 76 is renoved allow ng the nmagnetic clanps 72
to pull the datum block 46 to the primary datum (ri ot
shown) 13 WO 2006/ 116393 PCT/ US2006/ 015614 of the
array nest 78. The cam nechani sm 58 generates up to 40
pounds of force to insure fuk#fg&%pection of the
blind mate el ectrical connect [0038] Once fully
inserted into the printhead carriage 22, the integra
printhead assenbly 20 is held in place by nagnetic

cl anmp agsstBlchinded iswhi ch in turn is part of a dynamc
print head adjustnent assenbly 74 as shown in Figure 6
and described in the above noted- Dynam c Printhead
Adj ust nent Assenbly application, The magnetic cl anp
assenblly 72 Awmintingappasrate dediprisPlg: magnets,  wherein
each magnet has a bucking roll 76 that, when

energi zed, eaatagl cperdige taTH@ASIsUbERAE; and al | ows the
integral printhead assenbly 20 to be renoved. The

m crosw t cha@dintieat Besdrandliel@fndg 8hossih§8ns %
to buck the nmagnet. 10039? The 6%esen? % glngﬁﬁﬂﬁﬁﬁﬁQ

i nvention mayaltRigeMRAGe&vdssM PihthesP8&d ity f or ms
wi t hout departing fromits spirit or essenti al

char act eri shiggisthedb @onf&sed tdesld %i%‘ﬁﬁ# 'bls%l%taﬁd %rpératb?en{%edeposnt

considered in all respects only as illustrative

rq&tnnhgﬂuwemtoﬂm subsPReOf the invention is, therefore,
i ndi cated by the appended clains rather t han by the

foregoi ng dgsghémhtic®Rondbdtioh NBRERSNT £1a4 H8fg and said datum
block; and

a positioning device that controls relative movement between said

carriage and said stage.

2. The printing apparatus of claim 1 wherein said printhead assembly

further comprises a bond between said printhead and said datum block.

3. The printing apparatus of claim 2 wherein said bond includes a fast-

curing adhesive.
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wi thin the neani ng and range of equival ency of the
claims are to be enbraced within their scope. 14
CLAIMS What is clainmed is: 1. A printing apparatus
conprising: a stage operable to hold a substrate; a
printhead assenbly including a housing and a datum

bl ock; a carriage that receives said printhead
assenmbly; a printhead connected to said datum bl ock
and operable to deposit printing fluid onto the _
substrate; a kinematic connection between said housing

. _ ) o] devi ¢ hat
control & 1 odh rv@“ﬁ@ésﬁé%?u%g%‘@'gﬂi gvmf af‘.iﬁ }qﬁ:ﬁg@aﬁﬁasemw
' ; | nt i i . of clai _
oL 8y L D0 Pt ol srvoe

boﬂ&d%h&]ﬁﬁ& ﬁ%’b%ﬁf&{é@‘“ﬂqe%d and sai d datum bl ock. .

The pri ng a aCc| ai m 2 wherein sai d bond
includes a fast- curing adhesive. 15 4. The printing
apparatus of claim1 wherein said printhead assenbly

furthers congis a Ly includin
conput e5r' for goﬁﬁ ?@Hd?a:@a%?%?o(; gzagrggﬁt MORTET ot aq?acﬁa board
pr éégéﬂﬂﬁ)dincludes at least approximately 1.5 Gigabytes of DRAM.

6. The printing apparatus of claim 4 wherein said data board
assembly processes firing data for said printhead to correct for non-linear

distortion of the substrate.

7. The printing apparatus of claim 4 wherein said printhead assembly
further comprises a fluid reservoir, wherein said data board assembly includes
nonvolatile memory for storing parameters, said parameters including a

meniscus pressure setting for said fluid reservoir.

8. The printing apparatus of claim 1 wherein said printhead assembly

further comprises a fluid reservoir that includes a plurality of fluid channels.
9. The printing apparatus of claim 8 wherein said plurality of fluid

channels includes separate fiuid delivery, solvent delivery, and waste channels,

each selectively connected to said printhead.

16



5. The printing apparatus of claim4 wherein said data
board assenbly includes at |east approximtely 1.5

G gabytes of DRAM 6. The printing apparatus of claim
4 wherein said data board assenbly processes firing
data for said printhead to correct for nonlinear
distortion of the substrate. 7. The printing apparatus
of claim4 wherein said printhead assenbly further
conprises a fluid reservoir, wherein said data board
assenbly includes nonvolatile nmenory for storing

B?; ggﬁtr 26.2 5 tﬁ‘u%hg”fﬁ%rgaﬁﬁ%&?’? Lﬁqgcllz%lngt g%rgﬂeg&g %ﬁ@j reservoir is
AR, O LR S PR

in lural.ity of fluid channels. 9. The
pr%#‘lgoﬁ% %B g ﬁﬂg I¥M&i m 8 wherein said plurality

of fluid channels includes separate fluid delivery,
sol vent delivery, and waste channels, each

| i vel ' i i nth , . Th )
s et el wangisledet s B BRI B 2y o

i . Jine, wh in. _
or 0 S0l oo PBALE Eola Rl e SR R m DB B ogivtn
el Chd®aRE ﬁram&éufgI@lesd)IE,é'y%é&gﬁsappar atus of claim

a |

8 further conprisi [ " fluid supply
nodul es, wherein said fluid reservoir is in fluid
conmuni cation with at |east one of said plurality of

fluid suppl YheOshHtRG - apkaratiBesiPEh i1”ﬂmﬂ8P%r?grfpyi§Pg‘;a latching

claim1 further conprising a latching asse

" ChRRRANY for FASALAGHY WANSEHTY SHALING © SRR EarfiBgd.! age-

13.  The printing apparatus of claim 12 wherein said latching assembly

is activated by a movable handle.
14.  The printing apparatus of claim 12 wherein said latching assembly
comprises a locking cam mechanism that seats said housing against said

carriage.

15.  The printing apparatus of claim 12 wherein said latching assembly

includes a microswitch that detects movement of a control member.

16.  The printing apparatus of claim 15 wherein said printhead assembly

powers off when said microswitch detects movement of said control member.
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13. The printing apparatus of claim12 wherein said

| atching assenbly is activated by a novabl e handl e.

14. The printing apparatus of claim 12 wherein said

| at chi ng assenbly conprises a | ocking cam nmechani sm

that seats said housing against said carriage. 15.

The printing apparatus of claim 12 wherein said

| at ching assenbly includes a mcroswitch that detects
novenent of a control nenber. 16. The printing

apparatus of claim 15 wherein said printhead assenbly
powers @ff NorSl ] i ; mpvenent of .
said contr ormﬁe%rg@b,g élﬂy%&%ﬁg‘”.f)ﬁ%Ebrﬁﬂ]fﬁ;héeaﬁgrgpgf:.[}% dgflamping
cl ai u i -k S C i chani sm t hat i
e e R PR oRl PHR R oBIRL 1P pelE Fpiage heiein sai
wh id; ' q j .sm.rel eases when said

i e A PR A Rl P B R3E RO rfrges of saic
18 cordihs itk i ng apparatus of claim 17 wherein said

cl anpi ng nechani sm conpri ses a magnetic clanp. 19.

The printing apparatus of claim 18 wherein said

magneti c clanp includes permanent magnets and bucki ng

coil's, and sabdphrgdy NghzPhdis ?Peélgb?eﬂ mﬁ%}eﬁﬁ:#%& clamping

m croswi tch detects novenent of sail contro

20methanigth icahbﬂ&@@%bﬁéﬁ@clgfnpm aim1l wherein said
housi ng i ncl udes an éxternal "guide rail to attach

said housing to said carriage. 21. The printing
apparatus of claim 20 wherein said guide rail extends

beyond . boThepristinle apbaitdies Bf cRirh e@0wWASRHTRAY hegnetic clamp
serve as an al i gnnent
includes permanent magnets and bucking coils, and said bucking coils energize

when said microswitch detects movement of said control member.

20.  The printing apparatus of claim 1 wherein said housing includes an

external guide rail to attach said housing to said carriage.
21.  The printing apparatus of claim 20 wherein said guide rail extends

beyond a bottom side of the printhead assembly to serve as an alignment

mechanism.

22.  The printing apparatus of claim 1 wherein said kinematic

connection allows approximately six degrees of freedom of movement.

23. The printing apparatus of claim 1 wherein said kinematic

connection comprises a mounting plate and a plurality of springs.

18



mechani sm 22. The printing apparatus of claiml
wherei n said kinematic connection allows

approxi mately six degrees of freedom of novenent. 23.
The printing apparatus of claim1l wherein said

ki nemati c connection conprises a nounting plate and a
plurality of springs. 18 24. The printing apparatus of
claim 23 wherein said datum block is attached to said
nmounting plate. 25. The printing apparatus of claim1l
wherein said printhead assenbly further conprises a

flexiblg,cir I QVi de ct rical
connectlfon bﬁtéV\émﬁn’gs RETAYE T aa'ﬁh Hhyeify $3{d Hiatem block is
19attached to said mounting plate.

25.  The printing apparatus of claim 1 wherein said printhead assembly

further comprises a flexible circuit that provides an electrical connection between

said housing and said printhead.
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