
PASSIVATION OF PRINTHEAD ASSEMBLIES AND COMPONENTS
THEREFOR This invention relates to printhead
assemblies. With the wide variety of substances
currently utilised as 'inks' with printhead
technology there is a need for a barrier between the
ink and the actuator  structures within the printhead.
It is desirable that such a barrier prevents 5 the ink
from reacting chemically with the actuator structure;
this is especially  desirable with highly reactive
inks. It is also desirable that such a barrier
prevents physical interactions, in particular with
conductive or metallic inks,  which may cause
short-circuiting of the printhead where such inks
contact  the driving electrodes. It is also desirable
that the barrier improves ink flow 10 through the
printhead. Dirt, dust or other matter that inevitably
results from  the manufacturing process should be
encapsulated during the process in  order to prevent
such material dislodging and blocking the nozzles
during  operation of the printhead. Parylene is known
to form a conformal coating within the structure of
shared- 15 wall/shear mode printheads of the kind
known from EP0277703. It is  particularly well suited
to page-wide-array designs having a large number of
ink inlets and outlets communicating to the channel,
as known e.g. from WO  00/29217. It is known to apply
Parylene to the printhead to form a layer to
eliminate nucleation sites for air bubbles, for
example from US 4,947,184 20 (Spectra Inc.). Details
of the Parylene coating process and operating
procedures may be found therein. Within the
manufacturing environment it is desirable to protect a
printhead  actuator from particulate contamination,
typically by attaching a nozzle plate  at the front of
the actuator and a filter at the back. 



25 The present invention relates to the parylene
coating of a filter having a  larger pore size, the
coating process producing a filter of a desired pore
size.  In one embodiment of the invention a printhead
is assembled with a filter  and the whole apparatus
then coated with a passjvating substance such as
parylene. Ina further embodiment of the invention an
ink filter is coated with  30 a passivating substance
separately. -2- According to a first aspect of the
invention there is provided a method for  passivating
a printhead assembly comprising: assembling the
printhead with  at least one filter intended for use
with the printhead when in operation to  create a
printhead assembly; passing a fluid or gaseous coating
substance 5 through said printhead assembly via said
filter, thus forming a passivating  layer over at
least some of the surfaces of both the printhead and
the filter.  According to a second aspect of the
Invention there is provided a printhead  assembly
comprising a printhead and ink filter intended for use
with the  printhead when in operation characterised by
having a conformal layer of a 10 coating material on
at least some of the surfaces of both the printhead
and  the filter. According to third aspect of the
invention there is provided a method for  making an
improved ink filter for use with a printhead
characterised by  comprising: passing a fluid or
gaseous coating over said filter, thus forming a 15
passivating layer over the filter, the filter
comprising pores of characteristic  size(s) said pore
sizes being reduced to a desired value by the
passivating  layer. According to a fourth aspect of
the invention there is provided an improved  ink
filter for use with a printhead characterised by
comprising a mesh and a  



20 passivating layer over said mesh that defines
pores"of a desired size. The present invention will
now be described by way of example with  reference to
the accompanying drawings, in which: Figure 1 shows a
cross-section through the printhead, including dirt
particles, before Parylene coating. 25 Figure 2 shows
a cross-section through the printhead after Parylene
coating,  with the dirt particles encapsulated. Figure
3 shows the ink filter after Parylene coating. Figure
1 is a cross sectional view through the printhead 1
comprising a  chassis/manifold 5 and an actuator 6.
Although care will be taken during  30 manufacture to
eliminate all dirt particles 2, absolute cleanliness
cannot be guaranteed. A ca. 30pm filter 3 having mesh
4 will allow particles large  enough to block nozzles
to enter the chassis/actuator cavities. -3- Following
channel flushing, a blank nozzle plate and filter are
attached  immediately in order to prevent the ingress
of dirt during subsequent  processing. This results in
increased production yield. This assembly is then
taken through the parylene process where a 10pm layer
is added to the 5 outside. The parylene passes along
the same path as the ink when the  printhead is in
use. The process parameters and / or printhead design
is  tailored to achieve the 3-4um layer on the
actuator walls; a Parylehe layer at  ca. 10pm on
external surfaces results in a 3-4pm layer on the
channel walls.  Moreover, the 10pm layer, when applied
to the 30pm filter results in the 10 required 10pm
filter having the additional advantage of a lower
resistance to  fluids as well as improved material
compatibility attributable to the Parylene coating of
the filter and its mesh. (  



Figure 2 shows the. printhead assembly having
undergone the Coating process according to a first
embodiment of the present invention. The  15 interior
surfaces are now coated with a thin layer of parylene
7. Figure 3 shows a filter formed by the coating
process according to a second  embodiment of the
present invention. The mesh 4 of the filter is now
coated  with a thin layer of parylene 7, thus reducing
the pore size of the filter to a  desired value. This
may be accomplished by controlling the length of 20
exposure to the parylene vapour in addition to other
variables Involved In the  coating process such as the
temperature of the parylene. The details of
controlling such a process are well known in the art
(again, see US  4,947,184 for detailed discussion of
known techniques) and beyond the  scope of this
document.. 25 An advantage to the method according to
the first embodiment is that any  dirt in the manifold
is over-coated and entrapped by the Parylene such that
It  can no longer cause risks of nozzle blockage or
contamination. There is  similar encapsulation of any
grains of piezoelectric material that might  otherwise
be dislodged during the life of the product, e.g. due
to prolonged  30 ultrasonic agitation. -4- Another
advantage is that since all assembly processes in the
actuator ink  path are complete prior to the
application of the passivating Parylene layer,  all
materials in the actuator ink path are afforded
protection. Thus actuator  materials are.protected
against chemical attack from the ink and the ink is 5
protected from contamination by the actuator
materials. The application of a passivation layer to
the rear of the nozzle plate also  provides protection
to the adhesive (if used) that attaches the nozzle
plate. 



-5- CLAIMS 1. A method for passivating a printhead
assembly comprising the steps of:  assembling the
printhead with at least one filter intended for use
with the  printhead when in gperation to create a
printhead assembly passing a fluid or gaseous coating
substance through said printhead  assembly via said
filter, thus forming a passivating layer over at least
some  of the surfaces of both the printhead and the
filter. 2. The method according to Claim 1 wherein the
filter comprises pores of  characteristic Size(s),
said pore sizes being reduced to a desired value by
the passivating layer. 3. The method according to
Claims I or 2 wherein the path taken by the  coating
substance is the path taken by ink when said printhead
assembly is  in use.. 4. The method according to
Claims 1, 2 or 3 further comprising assembling the
printhead with a blank nozzle plate. 6. The. method
according to any of Claims I to 4 wherein said coating
substance comprises poly(p-xylylene). 6. The method
according to any of Claims 1 to 4 wherein said coating
substance comprises poly(chloro-p-xylylene). 7. A
printhead assembly comprising a printhead and ink
filter intended for use  with the printhead when in
operation characterised by having a conformal  layer
of a coating material on at least some of the surfaces
of both the  printhead and the filter. 8. The
printhead assembly according to Claim 7 wherein the
filter comprises  pores of characteristic size(s),
said pore sizes being defined by the  



passivating layer. -6- 9. The printhead assembly
according to Claim 7 or 8 wherein the layer covers the
surfaces of the path taken by ink when said printhead
assembly is in  use. 10. The printhead assembly
according to any of Claims 7 tog wherein said  coating
substance comprises poly(p-xylylene). 11. The
printhead assembly according to any of Claims 7 to 9
wherein said  coating substance comprises
poly(chloro-p-xylylene). .12. A method for making an
improved ink filter for use with a printhead
comprising the steps of passing a fluid or gaseous
coating over said filter,  thus forming a passivating
layer over the filter; the filter comprising pores of
characteristic size(s) said pore sizes being reduced
to a desired value by the  passivating layer. 13. The
method according to Claim. 12 wherein said coating
substance  comprises poly(p-xylylene). 14. The method
according to Claim 12 wherein said coating substance
comprises poly(chloro-p-xylylene). 15. An improved ink
filter for use with a printhead characterised by
comprising a  mesh and a passivating layer over said
mesh that defines pores of a desired  size. 16. The
improved ink filter of Claim 15 wherein said coating
substance  comprises poly(p-xylylene). 17. The
improved ink filter of Claim 15 wherein said coating
substance  comprises poly(chloro-p-xylylene). 


