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1 Droplet Deposition Apparatus This invention relates
to dropl et deposition apparatus such as ink jet
printheads and nore particularly to the formati on of
nozzles in such droplet deposition apparatus. 5 It~ is
wel | recogni sed that the accurate formati on of nozzles
ldys a vital ‘role in deternining printhead - )
Droplet Hepasiion Apparatys nozzles are formed:in a nozzle
plate, with care then taken to bond the nozzle plate
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oSite said first side, annel to a depth
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mat er | I'n said exposed area such that the 20 nozzle
co$ls. i n communi cation wi.th said channel. )
Advant ageously, said second material is pol ynme
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. stepaofi fasnigya. planar body of a piezoelectric material; formmg on a first
‘side'of said planar body a region of a second material; forming in a second

side of said plqnar body, opposite said first side, a channel fo a depth
sufficient to expose an area of said second material; forming a nozzle
through said layer of second material in said exposed area such that the

nozzle is in communication with said channel.
Advantageously, said second matenal is a polymer.

Preferably, said region of second material is formed through the deposmon of
second material in lguid form.

Suitably, the second material Is a phofo-resist such as SU8.

In a preferred form of the invention, said region of second material is formed -

at least partly in a recess in the first side of said planar body, said recess

being preferably in the form of a trench running in a trench direction.

Preferably, said channel is elongate in a channel direction perpendicular to '
said trench direction.

In another aspect, the present invention consists in droplet deposition
apparatus comprising a planar body of piezoelectric material formed with a
trench on a first side thereof, the trench containing a polymeric material, the
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25 In a preferred formof the invention, said region
of second material is forned at least partly in a
recess in the first side of said planar body, said
recess being preferably in the formof a trench
running in a trench directi2zon. Preferably, said
I
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material, the 2 body having a plurality of channels
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[ rea of said polymeric material;
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negative, epoxy-type, near-UV photoresist (365 nn).
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available such that different functions can be supported (e.g. filling,
planarisation, etc). A key advantage is that the surface formed by the
deposition of a fluid is defect free, as compared to a surface produced by
mechanical means. Additionally, damage or contamination caused by
tranSpoﬁation and packaging can be significantly reduced by local
application. '

The present invention will now be described by way of example with
reference to the accompanying drawings, in which:

Figure 1 shows a cross—sectidn fhrough a PZT wafer taken perpendicular
to the longitudinal axis of the channel removed.

Figure 2 shows a cross-section through the PZT wafer with the channel
filled with SU8 photo-resist.

Figure 3 shows the PZT wafer with an optional layer of photo-resist
covering the wafer and channel.

Figure 4 shows a c':ross—section of the PZT wafer with the actuator
channels formed in the base of the wafer.
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SU8 can be applied in a liquid formand grades are
comercially available such that different functions
can be supported (e.g. filling, planarisation, etc).
A key advantage is that fhe surface fornmed by the 20
deposition of a fluid i.s defect free, as conpared to a
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is spun onto the top of the wafer and
filling 4 of channel 4 P

The wafer is subsequently diced, electrodes attached, subsirate and ink
feed attached, as is known per se.

Nozzles 7 are then ablated through the SU8 Iéyer 5 and filling 4 so as to
communicate with channel 6, as shown in the perspective cross-sectional
view, again taken perpendicular to the longitudinal axis of channel 3, of

figure 5.

It is worthy of note that the SU8 region on the channel side-walls can be
used to protect the elecirodes on the side walls from laser damage should
the SUS resist the plating method. Ablation protection techniques of the
kind disclosed in WO26/08375 may also be used.

In a further embodiment of the invention the channel 3 is not formed; a
single layer of SU8 is then spun on top of the wafer. In this embodiment
the channel 6 is of sufficient depth to communicate with this layer of SU8,

The invention provides a low cost means of providing a. nozzle plate that
can easily he added to wafer scale processing. Forming the channel 3 by
sawing may be accomplished with high accuracy, reproducibility and
speed. Moreover, it employs the PZT to provide mechanical support,
thereby reducing component count. Where the SU8 film is spun, this



channel, as shown in figure 3, and cured. To this end,
the SU8 is preferably of the self-levelling type.
This additional |ayer may 10 advantageously be used
for photo-etching of a layér of a third material (not
. shown) in a further enbodinent. Actuator channels are
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resist the plating nethod. Ablation protection
techni ques of the 25 kind disclosed in W96/08375 may
al so be used. In a further enbodi ment of the invention
the channel 3 is not forned; a single |ayer of SU8 is
then spun on top of the wafer. In this enbodiment the
channel 6 is of sufficient depth to conmunicate with
this layer of SU8. The invention provides a | ow cost
means of providing a. nozzle plate that 30 can easily
" be added to wafer scale processing. Formng the
channel 3 by sawi ng may be acconplished with high
accuracy, reproducibility and speed. Moreover, it
enpl oys the PZT to provi de nechani cal support,



t hereby reduci ng conponent count. Wiere the SU8 film
Is spun, this 4 tends to be extrenely uniformand
defect free which may provide an increase in nozzle
jetting performance. SU8 al so ablates rapidly - .
reduci ng manufacturing tim and thus cost - and

CL rately - producing a high quality nozzle. SU3 may
-—%ﬁ—ﬁ be used as a photo-resist to enable 5 the

formation of _a nozzle plate_conponent. The invention
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nmetdmadne@iccording to Caim1, wherein said second
material is a polymer. 3. A nethod according to Caim
1 or daim2, wherein said region of '

2. A method according to Claim 1, wherein said second material is a
polymer. '
3. A method according to Claim 1 or Claim 2, wherein said region of

sec{ond material is formed through the deposition of second material in liquid
form.

4. A method according to Claim 2 or Claim 3, wherein said second '
material is a photo-resist.

5. A method according to any preceding claim, wherein said region of
second material is formed at least partly in a recess In the first side of said
planar body. '

6. A method according to Claim 5, wherein said recess is in the form of a
french running in a irench direction '

7. A method according to Claim 6, wherein said channel Is elongate in a
channel direction perpendicular to said trench direction.

A A method according to any preceding claim, wherein said nozzle is
" formed by laser ablation. '



second material is fornmed through the deposition of

second material in liquid form 4. A nethod according
to Jdaim2 or Claim3, wherein said second material
is a photo-resist. 5. A netphod according to any
preceding claim wherein sard region of second
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ablation. 9. Droplet deposition apparatus conprising a

pl anar body of piezoelectric material formed with a
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channels forned in'a sécond-side opposite the first

si de, each channel exposing an area of said polyneric

material; and a nozzle extending through said

pol yneric material so as to communicate with said

channel . 10. Apparatus according to Caim9, wherein

said channels are elongate in a channel direction

per pendi cul ar to said trench direction.



