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Dropl et Deposition Apparatus This invention relates to
dropl et deposition apparatus such as ink jet

w@erioaiikwads and nore particularly to the formap¢DGBRG06/001961

nozzles in such droplet deposition apparatus. It is
wel | recognised that the accurate formation of nozzles

DropRt Depositioh Apparatus det ermi ni ng print head
performance. Usually, nozzles are fornmed in a nozzle

ThR iavéntioM idlateat® didpaet dedoshiohaappingtut Rech@sahe #a@l ate

to the body of the printhead. wi de variety of nozzle
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vi abl e on a coﬁ nmercl al scal e the manufacturing
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sufficient to expose an area said second materi al ;
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costd. sai d exposed area such that the nozzle is in
conmuni cation with said channel. Advantageously, said
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steps of: forming a planar body of a piezoelectric material; forming on a first
side of said planar body a region of a second material; forming in a second
side of said planar body, opposite said first side, a channel to a depth
sufficient fo 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 material is a polymer.

Preferably, said region of second material is formed through the deposition of

second material in liquid form.
Suitably, the second material is a photo-resist such as SUS.

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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Sui tably, the second material is a photo-resist such
as SU8. In a preferred formof the invention, said

wo e@ooeo0ef second material is forned at | east PEr/GBR006/001961
a recess in the first side of said planar body, said
recess being preferably in the formof a trench
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deposition apparatus conprising a planar body of

chaiinekoel ectric material formed with a trench on a first
side thereof, the trench containing a polyneric
Advarttageausly, shishdwnnals\are glongpleina ehannet didriionel s

pe,-iJ hgeg %é‘aﬁ%ﬂ@ﬁ'dﬁé&%n‘)ppos' te the first side, each

an ne exposing an area‘of said polyneric material;
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maPWe feungirmubas, 882, pisls in the formng of an integral

nozzl e plate.and i nkjet nozzle. The SU-8 is a
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Details of the material nmay be found in US 4, 882 245,

withririegraied npgde aias Ui n%?é@ plaje @ngeiogals wight bg
mtﬁ@?&ﬁn?&éﬁb e@&f;M?BHént\gbfdh $|fl£r%@|r&}t§/€ J20 7zl @xe%?ﬁezr

e nozz e and nozzl e m ght e ‘integrate
In e emdedirnent c@‘dh@@r@etnt (nweotiostheonoadle platsiayeks , f or

s AR o B RS A e RO RS ATMETAAAY, |
Thistaoimi prgneuns lv\rqwld be aﬁbﬂwemt()aarplaommrealasleter process step.
SU8 can be applied in a liquid form and grades are commercially

available such that different functions can be supported (e.qg. 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
transpoftation 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 through 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 cross-section of the PZT wafer with the actuator
channels formed in the base of the wafer.
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Thi s conmponent would be attached to an actuator in a
| ater process step. SU8 can be applied in a liquid

wo eooaiizgod4 gr ades are comerci al |y avai |l abl e suptT/GBaG06/001961

di fferent functions can be supported (e.g. filling,
pl anari sation, etc). A key advantage is that the
A BT iwagsr 1 outiien bdref sepaliéd ichavh' sofdtticiohisdef ect
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reduced oca i cation. The present invention
view ﬂalkenwmohmdarrﬁoﬁga lesgitnanad exisxefithe ehannel I ef er ence

to the acconpanyi ng drawi ngs, in which: Figure 1 shows
If farmeed e sbannalris filkedwijh SUPzs shawerattdaken by a dispenser
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chevron'™ construction as indicated by arrows 2) is

| (nag;shpwiain § fythrrieieePdieAta sawn channel 3 (wafer. scale

rocessing step L as shown in figure 1 which is a
Ac chaspelscagl then eawnar dhe peP@siiesside chthe wateidn a
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filling A drnhkoare 2.
The'wafer is subsequently diced, electrodes attached, substrate and ink

feed attached, as is known per se.

Nozzles 7 are then ablated through the SU8 layer 5 and‘filling 4 s0 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 electrodes on the side walls from laser damage should
the SUS resist the plating method. Ablation protection techniques of the
kind disclosed in WO96/08375 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 be 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



Optionally, a further SU8 layer, 5, is spun onto the

top of the wafer and channel, as shown in figure 3,
war@oeaesoed. To this end, the SU8 is preferabl yporf/GBh@®6/001961

self-levelling type. This additional |ayer may
- advant ageously be used for photo-etching of a | ayer of
teraisttbibedextﬂmelwajnlf(mmand rimfent fiee Whichmhée preandedh ment .
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channel s are of . such depth that they communicate with
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per pendi cul ar to the |ongitudinal axis of channel 3,

of figure 5. It is worthy of note that the SU3 region

on the channel side-walls can be used to protect the

el ectrodes on the side walls from|aser damage shoul d

the SU8 resist the plating nmethod. Ablation protection

techni ques of the kind disclosed in WX6/08375 nmay

al so be used. In a further enbodi ment of the invention

the channel 3 is not forned; a single |layer of SU3 is

then spun on top of the wafer. In this enbodi nent the

channel 6 is of sufficient depth to communicate with

this layer of SU8. The invention provides a | ow cost

means of providing a. nozzle plate that



can easily be added to wafer scal e processing. Form ng

the channel 3 by sawi ng may be acconplished with high
w@aewanzwy4 reproduci bility and speed. MoreoverPCT/GB2006/001961

enpl oys the PZT to provi de nechani cal support, thereby

reduci ng conponent count. Wiere the SU8 filmis spun,
CLIAIMSt ends to be extrenely uniform and defect free

whi ch nmay provide an increase in nozzle jetting
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odu nozzle. SU8 nmay al so be used
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1. mrmingiod $eponfl side ofgsaid planpoh@dy obposite shidfitstside, a
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m ng I anar a piezoelectric material;
for %n a first side of said pl anar body a region
of forswgosdorse droadh shidlayenof secandseatonidl Bigted of sai d
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dep f1cient expose an area sal second
ghamiel forning a nozzl e through said | ayer of
Isecond material in said exposed area such that the
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polymeerial is a pol yner.

3. . A method according to Claim 1 or Claim 2, wherein said region of
second 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
trench running in a trench direction

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

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



3. A nethod according to Cdaiml or Claim2, wherein
sai d region of second material is fornmed through the

waleped2goron of second material in Iiquid formPdr/GB2006/001961

nmet hod according to Claim2 or Claim3, wherein said
- second material is a photo-resist. 5. A nethod
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t hod accar di 1.0 aima@g, wherein,said channel is
ardh) e Bol et el R oberls SR disnse o sai o
polymaiichnaterialcta amto @mmunisateodtnsaid camuelt o any
preceding claim wherein said nozzle is forned by
| aser abl ation. 9. l.et_deposition apparatus
10conpPPaiatys %C%f%ﬂag bRy % ilsreln seicbeianine sRieaiongate
in & ohanwee! wirettion perpendicdar ® ddid gench dieedtioar eof , t he
trench containing a polyneric rhaterial, the body
having a plurality of channels formed in a second;
si de opposite the first side, each channel exposing an
area of said polyneric material; and a nozzle
extendi ng through said polyneric material so as to
communi cate with said channel. 10. Apparatus according
to daim9, wherein said channels are elongate in a
channel direction perpendicular to said trench
~direction.



