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BACKGROUND OF THE INVENTION

Recently, inkjet printers have been developed which use printheads manufactured by
micro electro mechanical systems (MEMS) techniques. Such printheads have arrays
of microscopic ink ejector nozzles formed in a silicon chip using MEMS
manufacturing techniques.

Printheads of this type are well suited for use in pagewidth printers. Pagewidth

- printers have stationary printheads that extend the width of the page to increase
printing speeds. Pagewidth printers are able to print more quickly than conventional
printers because the printhead does not traverse back and forth across the page.

To reduce production and operating costs, the printheads are made up of separate
printhead modules mounted adjacent each other on a support beam in the printer. To
ensure that there are no gaps or overlaps in the printing, it is necessary to accurately
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about the central layer. In a
the support member is formed from a plurality of different materials having different

coefficients of thermal expansion and configured such that the effective coefficient
of thermal expansion of the support member is substantially equal to the coefficient
of thermal expansion of the substrate material.
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In some embodiments, the support member is a laminar beam with any odd number
of longitudinally extending layers of at least two different materials wherein layers
of the same material are symmetrically disposed about the central layer. In a
particularly preferred form, the laminar beam has three longitudinally extending
layers where the two outer layers are a first material and the central layer is a second

material.

In other embodiments, the printhead is made up of a plurality of printhead modules
adapted to mount to the support member at respective mounting points spaced along

the support member; and

the support member is a composite beam made up of segments of at least two
different materials arranged end to end, wherein,

between any two of the mounting points of the printhead modules there is at least
part of at least two of the segments such that the effective coefficient of thermal
expansion of the support member between the points is substantially equal to the
coefficient of thermal expansion of the substrate material. ,
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A preferred embodiment of the invention will now be described, by way of example
only, with reference to the accompanying drawing in which:

silicon, thus causing

FIG. 1 is a schematic longitudinal cross section of a first embodiment of a printhead
assembly according to the present invention; and,

FIG. 2 is a schematic longitudinal cross section of a second embodiment of a
printhead assembly according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1, the printhead assembly has a support beam 1 supporting a
plurality of printhead modules 2 each having a silicon MEMS prmtheqd chip. The
support beam 1 is a hot rolled three-layer laminate cons1stmg.of two different
materials. The outer layers 3 and 4 are formed from invar which typically .has a
coefficient of thermal expansion of about 1.3x10° metres per degree Celsius. The
coefficient of thermal expansion of silicon is about 2.5x10™ metres per degree
Celsius and therefore the central layer 5 must have a coefficient of thermal ‘
expansion greater than this in order to give the support beam as a whole a coefficient
of thermal expansion substantially equal to that of silicon.

It will be appreciated that the effective coefficient of thermal e?(pansion of the
support beam will depend on the coefficient of thermal expansion of both metals, the
Young's Modulus of both metals and the thickness of each layer. In order to prevent
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A preferred enbodi nent of the invention wll now be described, by way of
exanple only, with reference to the acconpanying drawing in which: FIG 1
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than that of silicon and the other material has one greater than that of
silicon. The Ilength of each segnent is selected such that the printhead
spacing, or printhead pitch A, has an effective coefficient of thernmal
expansi on substantially equal to that of silicon. It will be appreciated
that the present invention has been described herein by way of exanple
only. Skilled workers in this field would recogni ze nmany ot her enbodi nents
and variations which do not depart fromthe scope of the invention. a 4
Clains 1. A printhead assenbly conpri sChmsa printhead support beam f or ned
froman odd nunber of layers, there being a pair of outer |ayers
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silicon MEMhidkygss. modul es. 6. The printhead assenbly of claim1, wherein:
the layers are hot rolled. 7. The printhead assenbly of clai % wher ei n:
the layers af er}{e:]{rﬁﬁléaﬂ 2 ?roaaﬁlumtlbwhemm thasutgr yersAIr¢Nane Y nal
expansi on greater than that of silicon " "
the assembly
4. The printhead assembly of claim 1, wherein the beam is elongate,
ﬁn*therrc):omprising: a plurality of printhead modules positioned end to end along the

beam.

5. The printhead assembly of claim 4, wherein: the printhead modules are all silicon
MEMS type modules.

6. The printhead assembly of claim 1, wherein: the layers are hot rolled.

7. The printhead assembly of claim 6, wherein: the layers are three in number and
the core has a coefficient of thermal expansion greater than that of silicon.



