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The above applications have been identified by their
filing docket number, which will be substituted with
the corresponding application number, once assigned.
BACKGROUND SURFACECODING BACKGROUND The netpage
surface coding consists of a dense planar tiling of
tags. Each tag encodes its own location in the plane.
Each tag also encodes, in conjunction with adjacent
tags, an identifier of the region containing the tag.
This region ID is unique among all regions. In the
netpage system the region typically corresponds to the
entire extent of the tagged surface, such as one side
of a sheet of paper. The surface coding is designed so
that an acquisition field of view large enough to
guarantee acquisition of an entire tag is large enough
to guarantee acquisition of the ID of the region
containing the tag. Acquisition of the tag itself
guarantees acquisition of the tag's two-dimensional
position within the region, as well as other
tag-specific data. The surface coding therefore allows
a sensing device to acquire a region ID and a tag
position during a purely local interaction with a
coded surface, e.g. during a "click" or tap on a coded
surface with a pen. The use of netpage surface coding
is described in more detail in the following copending
patent applications, USSN 10/815,647 (docket number
HYGOOlUS), entitled "Obtaining Product Assistance"
filed on 2nd April 2004; and USSN 10/815,609 (docket
number HYTOOlUS), entitled " Laser Scanner Device for
Printed Product Identification Cod" filed on 2nd April
2004. CRYPTOGRAPHYBACKGROUND Cryptography is used to
protect sensitive information, both in storage and in
transit, and to authenticate parties to a transaction.
There are two classes of cryptography in widespread
use: secret-key cryptography and public-key
cryptography.Secret-key cryptography, also referred to
as symmetric cryptography, uses the same key to
encrypt and decrypt a message. Two parties wishing to
exchange messages must first arrange to securely
exchange the secret key. Public-key cryptography, also
referred to as asymmetric cryptography, uses two
encryption keys. The two keys are mathematically
related in such a way that any message encrypted using
one key can only be decrypted using the other key. One
of these keys is then published, while the other is
kept private. They are referred to as the public and
private key respectively. The public key is used to
encrypt any message intended for the holder of the
private key. Once encrypted using the public key, a
message can only be decrypted using the private key.
Thus two parties can securely exchange messages
without first having to exchange a secret key. To
ensure that the private key is secure, it is normal
for the holder of the private key to generate the
public-private key pair. Public-key cryptography can
be used to create a digital signature. If the holder
of the private key creates a known hash of a message
and then encrypts the hash using the private key, then
anyone can verify that the encrypted hash constitutes
the "signature" of the holder of the private key with
respect to that particular message, simply by
decrypting the encrypted hash using the public key and
verifying the hash against the message. If the
signature is appended to the message, then the
recipient of the message can verify both that the
message is genuine and that it has not been altered in
transit. Secret-key can also be used to create a
digital signature, but has the disadvantage that
signature verification can also be performed by a
party privy to the secret key. To make public-key
cryptography work, there has to be a way to distribute
public keys which prevents impersonation. This is
normally done using certificates and certificate
authorities. A certificate authority is a trusted
third party which authenticates the association
between a public key and a person's or other entity's
identity. The certificate authority verifies the
identity by examining identity documents etc., and
then creates and signs a digital certificate
containing the identity details and public key. Anyone
who trusts the certificate authority can use the
public key in the certificate with a high degree of
certainty that it is genuine. They just have to verify
that the certificate has indeed been signed by the
certificate authority, whose public key is well-known.
To achieve comparable security to secret-key
cryptography, public-key cryptography utilises key
lengths an order of magnitude larger, i.e. a few
thousand bits compared with a few hundred bits.
Schneier B. ( Applied Cryptography, Second Edition,
John Wiley & Sons 1996) provides a detailed discussion
of cryptographic techniques. SUMMARY OF THE INVENTION
In a first aspect the present invention provides an
object comprising First coded data disposed on or in a
surface thereof, said first coded data identifying a
plurality of locations on the surface and a layout of
at least one interactive element associated with the
surface.In a further aspect the object further
comprises graphical information printed on the
surface, said graphical information relating to the at
least one interactive element. Optionally the layout
is identified by a layout number, and one layout
number is associated with a plurality of objects. In a
further aspect there is provided an object which is a
consumer product item. Optionally, the first coded
data further identifies a class of product.
Optionally, the class of product is identified by a
product class number and/or a manufacturer number.
Optionally, the class of product is identified by a
Universal Product Code (UPC). Optionally, the surface
is defined by a label, packaging or the product item
itself. Optionally, the first coded data further
identifies a flag for distinguishing the first coded
data from other types of coded data. In a further
aspect there is provided an object further comprising
a unique identifier for uniquely identifying the
object, said unique identifier being distinguishable
from the first coded data and independently readable.
Optionally, the unique identifier identifies a serial
number. Optionally, the unique identifier identifies
an Electronic Product Code (EPC). Optionally, the
unique identifier comprises second coded data disposed
on or in a surface of the object, said second coded
data identifying a unique identity for the object.
Optionally, the second coded data further identifies a
digital signature for the unique identity. Optionally,
the first coded data identifies a flag for
distinguishing the first coded data from the second
coded data. Optionally, the unique identifier
comprises a random pattern disposed on or in a surface
of the object, said random pattern defining at least
one fingerprint for the object. Optionally, the random
pattern is defined by a taggant randomly dispersed in
ink printed on the surface.Optionally, the unique
identifier is contained in an RFID tag. Optionally,
the first coded data is defined by a plurality of
tags, each tag identifying its own location on the
surface and the layout of the at least one interactive
element associated with the surface. 



Optionally, each tag further identifies a class of
product and/or a flag for distinguishing the first
coded data from other types of coded data. In another
aspect the present invention provides data reader for
interacting with an object, said object comprising
first coded data disposed on or in a surface thereof,
said first coded data identifying a plurality of
locations on the surface and a layout of at least one
interactive element associated with the surface, said
data reader comprising: an optical sensor for sensing
at least some of the first coded data; a processor for
generating layout data using the sensed coded data,
said layout data identifying a position of the data
reader relative to the surface and a layout of the at
least one interactive element; and means for
communicating the layout data to a computer system. In
another aspect the present invention provides data
reader for interacting with an object, said object
comprising coded data disposed on or in a surface
thereof, said coded data identifying: a plurality of
locations on the surface and either (i) a layout of at
least one interactive element associated with the
surface, or (ii) a unique identity of the object, said
data reader comprising: an optical sensor for sensing
at least some of the coded data; a processor
configured for: determining whether the sensed coded
data identifies (i) the layout or (ii) the unique
identity; generating layout data using the sensed
coded data, said layout data identifying a position of
the data reader relative to the surface and either (i)
the layout of the at least one interactive element or
(ii) the unique identity; and means for communicating
the layout data to a computer system. Optionally the
processor determines whether the sensed coded data
identifies (i) the layout or (ii) the unique identity,
based on the presence of a flag in the sensed coded
data. In a further aspect there is provided a data
reader which is selected from any one of the group
comprising: a fixed scanner; a handheld scanner; a
mobile phone; a pen; a stylus; and a personal digital
assistant.In another aspect the present invention
provides a system for interacting with an object, said
system comprising: an object comprising first coded
data disposed on or in a surface thereof, said first
coded data identifying: a plurality of locations on
the surface and a layout of at least one interactive
element associated with the surface; and a data reader
comprising: an optical sensor for sensing at least
some of the first coded data; a processor for
generating layout data using the sensed coded data,
said layout data identifying a position of the data
reader relative to the surface and a layout of the at
least one interactive element; and means for
communicating the layout data to a computer system. In
another aspect the present invention provides a system
for identifying an interaction with an object, said
object comprising first coded data disposed on or in a
surface thereof, said first coded data identifying: a
plurality of locations on the surface and a layout of
at least one interactive element associated with the
surface, said system comprising a computer system
configured for: receiving layout data from a data
reader interacting with the surface, said layout data
identifying a position of the data reader relative to
the surface and a layout of the at least one
interactive element; identifying in the computer
system, using the layout data, an interaction with the
object. Optionally, the computer system is configured
for: retrieving the layout identified by the first
coded data using the layout data; and identifying the
interaction by interpreting the position of the reader
with reference to a zone of the at least one
interactive element as specified in the retrieved
layout. In another aspect the present invention
provides a method of interacting with an object, said
object comprising first coded data disposed on or in a
surface thereof, said first coded data identifying: a
plurality of locations on the surface and a layout of
at least one interactive element associated with the
surface, said method comprising the steps of: sensing
at least some of the first coded data; generating
layout data using the sensed coded data, said layout
data identifying a position of the data reader
relative to the surface and a layout of the at least
one interactive element; and communicating the layout
data to a computer system. In another aspect the
present invention provides a method of identifying an
interaction with an object, said object comprising
first coded data disposed on or in a surface thereof,
said first coded data identifying: a plurality of
locations on the surface and a layout of at least one
interactive element associated with the surface,said
method comprising the steps of: receiving, in a
computer system, layout data from a data reader
interacting with the surface, said layout data
identifying a position of the data reader relative to
the surface and a layout of the at least one
interactive element; identifying in the computer
system, using the layout data, an interaction with the
object. Optionally, said identifying step comprises:
retrieving the layout identified by the first coded
data using the layout data; and identifying the
interaction by interpreting the position of the reader
with reference to a zone of the at least one
interactive element as specified in the retrieved
layout. In a second aspect the present invention
provides an object comprising first coded data
disposed on or in a surface thereof and an identifier,
said first coded data identifying a plurality of
locations on the surface and said identifier
identifying a unique identity of the object, wherein
the first coded data and the identifier are
distinguishable from each other and independently
readable. Optionally, the identifier identifies a
serial number. Optionally, the identifier identifies
an Electronic Product Code (EPC). Optionally, the
identifier further identifies a digital signature for
the unique identity. Optionally, the identifier
comprises second data disposed on or in a surface of
the object. Optionally, the first and second coded
data are disposed on the same surface of the object.
Optionally, the second coded data comprises a barcode.



Optionally, the barcode is a linear barcode or a
two-dimensional barcode. Optionally, the first coded
data is printed with a first ink and the second coded
data is printed with a second ink, wherein the first
and second inks may be the same or different from each
other. Optionally, the first ink is substantially
invisible to the unaided human eye and the second ink
is visible to the unaided human eye. Optionally, at
least a portion of the first coded data is coincident
with the second coded data.Optionally, the first coded
data further identifies a flag for distinguishing the
first coded data from the second coded data.
Optionally, the first coded data further identifies a
layout of at least one interactive element associated
with the surface. Optionally, the layout is identified
by a layout number, and one layout number is
associated with a plurality of objects Optionally, the
object is a consumer product item and the first coded
data further identifies a product class. Optionally,
the product class is identified by a product class
number and/or a manufacturer number. Optionally, the
product class is identified by a Universal Product
Code (UPC). Optionally, the first coded data further
identifies the unique identity of the object.
Optionally, the identifier comprises an RFID tag.
Optionally, the identifier comprises a random pattern
disposed on or in a surface of the object, said random
pattern defining at least one fingerprint for the
object. Optionally, the random pattern is defined by a
taggant randomly dispersed in ink printed on the
surface. In a third aspect the present invention
provides an object comprising first coded data
disposed on or in a surface thereof and an RPID tag,
said first coded data identifying a plurality of
locations on the surface and said RFID tag identifying
a unique identity of the object. Optionally, the RFID
tag identifies a serial number. Optionally, the RFID
tag identifies an Electronic Product Code (EPC).
Optionally, the RFID tag further identifies a digital
signature for the unique identity. Optionally, the
digital signature is a public key signature.
Optionally, the digital signature is a random
signature. Optionally, the digital signature is a
secret-key digital signature.Optionally, the RFID tag
is disposed on a same or different surface of the
object relative to the coded data. Optionally, the
first coded data further identifies a layout of at
least one interactive element associated with the
surface. Optionally, the RFID tag further identifies a
layout of at least one interactive element associated
with the surface. Optionally, the layout is identified
by a layout number, and one layout number is
associated with a plurality of objects Optionally, the
object is a consumer product item and the first coded
data further identifies a product class. Optionally,
the product class is identified by a product class
number and/or a manufacturer number. Optionally, the
product class is identified by a Universal Product
Code (UPC). Optionally, the first coded data further
identifies the unique identity of the object. In a
further aspect there is provided a data reader for
interacting with an object, said object comprising
first coded data disposed on or in a surface thereof
and an RFID tag, said first coded data identifying a
plurality of locations on the surface and said RFID
tag identifying a unique identity of the object, said
data reader comprising: an optical sensor for sensing
at least some of the first coded data; an RFID
transceiver for sensing the RFID tag; a processor for
generating indicating data using the sensed coded data
and the sensed RFID tag, said indicating data
identifying a position of the data reader relative to
the surface and a unique identity of the object; and
means for communicating the indicating data to a
computer system. In another aspect there is provided a
data reader which is selected from any one of the
group comprising: a fixed scanner; a handheld scanner;
a mobile phone; a pen; a stylus; and a personal
digital assistant. In another aspect the present
invention provides a system for interacting with an
object, said system comprising: an object comprising
first coded data disposed on or in a surface thereof
and an RFID tag, said first coded data identifying a
plurality of locations on the surface and said RFID
tag identifying a unique identity of the object; anda
data reader comprising: an optical sensor for sensing
at least some of the first coded data; an RFID
transceiver for sensing the RFID tag; a processor for
generating indicating data using the sensed coded data
and the sensed RFID tag, said indicating data
identifying a position of the data reader relative to
the surface and a unique identity of the object; and
means for communicating the indicating data to a
computer system. In a further aspect the present
invention provides a method of interacting with an
object, said object comprising first coded data
disposed on or in a surface thereof and an RFID tag,
said first coded data identifying a plurality of
locations on the surface and said RFID tag identifying
a unique identity of the object, said method
comprising the steps of: sensing at least some of the
first coded data; sensing the RFID tag; generating
indicating data using the sensed coded data and sensed
RFID tag, said indicating data identifying a position
of the data reader relative to the surface and a
unique identity of the object; and communicating the
indicating data to a computer system. In a fourth
aspect the present invention provides an object
comprising first coded data and a random pattern
disposed on or in a surface thereof, said first coded
data identifying a plurality of fiducials on the
surface and said random pattern defining at least one
fingerprint for the object. Optionally, the or each
fingerprint identifies an object identity. Optionally,
the or each fingerprint identifies a serial number.
Optionally, the or each fingerprint identifies an
Electronic Product Code (EPC). Optionally, the random
pattern is defined by a taggant randomly dispersed in
ink printed on the surface. Optionally, the fiducials
are all distinct from each other. Optionally, each
fiducial identifies a unique location on the surface. 



Optionally, the first coded data further identifies a
layout of at least one interactive element associated
with the surface.Optionally, the layout is identified
by a layout number, and one layout number is
associated with a plurality of objects Optionally, the
object is a consumer product item and the first coded
data further identifies a product class. Optionally,
the product class is identified by a product class
number and/or a manufacturer number. Optionally, the
product class is identified by a Universal Product
Code (UPC). Optionally, the first coded data further
identifies a unique identity of the object. In a
further aspect the present invention provides a data
reader for interacting with an object, said object
comprising first coded data and a random pattern
disposed on or in a surface thereof, said first coded
data identifying a plurality of fiducials on the
surface and said random pattern defining at least one
fingerprint for the object, said data reader
comprising: a first optical sensor for sensing at
least some of the first coded data; a second optical
sensor for sensing at least some of the random
pattern; a processor configured for generating
fingerprint data using the sensed coded data and the
sensed random pattern, said fingerprint data
identifying at least some of the random pattern and at
least one fiducial; and communication means configured
for communicating the fingerprint data to a computer
system. Optionally, the first and second optical
sensors are the same optical sensor or different
optical sensors. In another aspect the present
invention provides a data reader which is selected
from any one of the group comprising: a fixed scanner;
a handheld scanner; a mobile phone; a pen; a stylus;
and a personal digital assistant. In another aspect
the present invention provides a system for
interacting with an object, said system comprising: an
object comprising first coded data and a random
pattern disposed on or in a surface thereof, said
first coded data identifying a plurality of fiducials
on the surface and said random pattern defining at
least one fingerprint for the object; and a data
reader comprising: a first optical sensor for sensing
at least some of the first coded data; a second
optical sensor for sensing at least some of the random
pattern;a processor configured for generating
fingerprint data using the sensed coded data and the
sensed random pattern, said fingerprint data
identifying at least some of the random pattern and at
least one fiducial; and communication means configured
for communicating the fingerprint data to a computer
system. In another aspect the present invention
provides a system for identifying an object, said
object comprising first coded data and a random
pattern disposed on or in a surface thereof, said
first coded data identifying a plurality of fiducials
on the surface and said random pattern defining at
least one fingerprint for the object, said system
comprising a computer system configured for: receiving
fingerprint data from a data reader interacting with
the surface, said fingerprint data identifying at
least some of the random pattern and at least one
fiducial; and identifying in the computer system,
using the fingerprint data, an object identity. In
another aspect the present invention provides a system
for authenticating an object, said object comprising
first coded data and a random pattern disposed on or
in a surface thereof, said first coded data
identifying a plurality of fiducials on the surface
and said random pattern defining at least one
fingerprint for the object, said system comprising a
computer system configured for: receiving fingerprint
data from a data reader interacting with the surface,
said fingerprint data identifying at least some of the
random pattern and at least one fiducial; identifying,
using the fingerprint data, an object identity; and
authenticating the object using the object identity.
Optionally, the computer system is configured for:
identifying a reference fingerprint using the
fingerprint data; and retrieving an object identity
corresponding to the reference fingerprint identified.
Optionally, the reference fingerprint comprises a
plurality of random marks positioned relative to at
least one fiducial. Optionally, the first coded data
further identifies a product class, and the computer
system is configured for: receiving indicating data
from the data reader, said indicating data identifying
the product class; identifying, using the fingerprint
data and the indicating data, the object identity. In
another aspect the present invention provides a method
of recording at least one reference fingerprint for an
object, said object having a unique object identity
and comprising first coded data and a random pattern
disposed on or in a surface thereof, said first coded
data identifying a plurality of fiducials on the
surface, said method comprising the steps of: sensing
and recording the first coded data and the random
pattern;determining at least one reference fingerprint
for the object, the or each reference fingerprint
comprising at least a portion of the recorded random
pattern and at least one fiducial corresponding to
said portion; associating the object identity with the
or each reference fingerprint. In another aspect the
present invention provides a method of interacting
with an object, said object comprising first coded
data and a random pattern disposed on or in a surface
thereof, said first coded data identifying a plurality
of fiducials on the surface and said random pattern
defining at least one fingerprint for the object, said
method comprising the steps of: sensing at least some
of the first coded data; sensing at least some of the
random pattern; generating fingerprint data using the
sensed coded data and the sensed random pattern, said
fingerprint data identifying at least some of the
random pattern and at least one fiducial; and
communicating the fingerprint data to a computer
system. In another aspect the present invention
provides a method of identifying an object, said
object comprising first coded data and a random
pattern disposed on or in a surface thereof, said
first coded data identifying a plurality of fiducials
on the surface and said random pattern defining at
least one fingerprint for the object, said method
comprising the steps of: receiving, in a computer
system, fingerprint data from a data reader
interacting with the surface, said 



fingerprint data identifying at least some of the
random pattern and at least one fiducial; and
identifying in the computer system, using the
fingerprint data, an object identity. In another
aspect the present invention provides a method of
authenticating an object, said object comprising first
coded data and a random pattern disposed on or in a
surface thereof, said first coded data identifying a
plurality of fiducials on the surface and said random
pattern defining at least one fingerprint for the
object, said method comprising the steps of:
receiving, in a computer system, fingerprint data from
a data reader interacting with the surface, said
fingerprint data identifying at least some of the
random pattern and at least one fiducial; identifying
in the computer system, using the fingerprint data, an
object identity; and authenticating the object using
the object identity. In a fifth aspect the present
invention provides a method of authenticating an
object comprising an identifier, said method
comprising the steps of: reading the identifier using
a data reader to generate identity data; sending an
authentication request from the data reader to a
computer system, said request comprising the identity
data;receiving, in the data reader, an authentication
message from the computer system, said authentication
message comprising an indication of authenticity, a
description of an object associated with the identity
data and a digital signature of the authentication
message; verifying the digital signature; and
conveying the description of the object to a user if
the signature is valid. Optionally, the identifier
comprises or is contained in any one of: coded data
disposed in or on a surface of the object; an RFID
tag; a linear barcode; a 2D barcode. Optionally, the
identifier comprises one of a plurality of tags
disposed on or in a surface of the object, each tag
containing coded data identifying the object identity.
Optionally, each tag identifies its own location on
the surface. Optionally, the digital signature is a
public-key signature. Optionally, the public-key
signature was generated using a private key associated
with the manufacturer of the object. Optionally, the
signature is verified using a public key associated
with the private key. Optionally, the data reader
obtains the public key from a certificate. Optionally,
the certificate is associated with the manufacturer or
a certificate authority. Optionally, the
authentication message identifies the manufacturer.
Optionally, the data reader verifies the certificate.
Optionally, the certificate includes a description of
the manufacturer. Optionally, the data reader conveys
the description of the manufacturer to the user.
Optionally, the description of the object comprises at
least one of: an identity of the object; a name or
description of a manufacturer of the object; a
manufacturing date/time of the object; a selling
date/time of the object; a sold status of the object;a
purchased status of the object; and a pedigree of the
object. Optionally, the description of the object is
conveyed to the user visually on a display or audibly.
Optionally, the authentication request comprises a
nonce generated by the data reader. Optionally, the
authentication message comprises the nonce. In another
aspect the present invention provides a method of
authenticating an object comprising an identifier,
said method comprising the steps of: receiving, in a
computer system, an authentication request from a data
reader, said request comprising identity data
generated by reading the identifier; sending, to the
data reader, an authentication message from the
computer system, said authentication message
comprising an indication of authenticity, a
description of an object associated with the identity
data and a digital signature of the authentication
message, thereby allowing the data reader to verify
the digital signature and convey the description of
the object to a user if the signature is valid. In
another aspect the present invention provides a data
reader for authenticating an object comprising an
identifier, said data reader being configured for:
reading the identifier to generate identity data;
sending an authentication request from the data reader
to a computer system, said request comprising the
identity data; receiving an authentication message
from the computer system, said authentication message
comprising an indication of authenticity, a
description of an object associated with the identity
data and a digital signature of the authentication
message; verifying the digital signature; and
conveying the description of the object to a user if
the signature is valid. In another aspect the present
invention provides a data reader which is a mobile
phone. In another aspect the present application
provides a system for authenticating an object, said
system comprising an object comprising an identifier
and a data reader configured for: reading the
identifier to generate identity data; sending an
authentication request from the data reader to a
computer system, said request comprising the identity
data;receiving an authentication message from the
computer system, said authentication message
comprising an indication of authenticity, a
description of an object associated with the identity
data and a digital signature of the authentication
message; verifying the digital signature; and
conveying the description of the object to a user if
the signature is valid. In another aspect the present
application provides a system for authenticating an
object comprising an identifier, said system
comprising a computer system configured for: receiving
an authentication request from a data reader, said
request comprising identity data generated by reading
the identifier; sending, to the data reader, an
authentication message, said authentication message
comprising an indication of authenticity, a
description of an object associated with the identity
data and a digital signature of the authentication
message, 



thereby allowing the data reader to verify the digital
signature and convey the description of the object to
a user if the signature is valid. In a sixth aspect
the present invention provides an object comprising: a
first identifier identifying a unique object identity;
a second identifier identifying a first digital
signature for the identity; and a mask for masking at
least one of the first identifier and the second
identifier, wherein the at least one masked identifier
is readable only when said mask has been removed.
Optionally, only the first identifier is masked.
Optionally, only the second identifier is masked.
Optionally, both the first and second identifiers are
masked. Optionally, removal of said mask provides a
visual indication of tampering to a user. Optionally,
the mask is a scratch-off layer. Optionally, the
object is packaged, the mask being provided by
packaging for the object. Optionally, the at least one
masked identifier comprises coded data disposed on or
in a surface of the object. Optionally, the coded data
is contained in a linear barcode, a 2D barcode or a
plurality of printed tags. Ootionally, the mask is
opaque.Optionally, the coded data is disposed on an
inside surface of packaging for the object.
Optionally, the at least one masked identifier
comprises an RFDD tag. Optionally, the mask is
radiopaque. Optionally, the first digital signature is
selected from any one of: a public-key digital
signature; a secret-key digital signature; and a
random number. In a further aspect the object further
comprises a third identifier for use in supply chain
events. Optionally, said third identifier identifies a
second digital signature for the identity. Optionally,
the first and second digital signatures are different.
Optionally, said third identifier further identifies
the unique identity of the object. Optionally, the
first identifier identifies an Electronic Product Code
(EPC). In a further aspect the present invention
provides a method of registering a scan event for an
object with a computer system, said object comprising
a first identifier identifying a unique object
identity, a second identifier identifying a first
digital signature for the identity and a mask for
masking at least one of the first identifier and the
second identifier, said method comprising the steps
of: removing the mask; reading the first and second
identifiers; generating registration data identifying
the object identity and the first digital signature;
and sending the registration data to the computer
system. Optionally, the scan event is used to register
the object as purchased. Optionally, the registration
data further identifies a purchaser identity.
Optionally, purchaser identity data is contained in a
data reader used to read the identifier. In a further
aspect the present invention provides a method of
authenticating an object comprising an identifier and
a mask for the identifier, said method comprising the
steps of: removing the mask;reading the identifier
using a data reader to generate identity data; sending
an authentication request from the data reader to a
computer system, said request comprising the identity
data; receiving, in the data reader, an authentication
message from the computer system, said authentication
message comprising an indication of authenticity; and
conveying the indicated authenticity to a user.
Optionally, the authentication message comprises a
description of an object associated with the identity
data and a digital signature, said method comprising
the further steps of: verifying the digital signature;
and conveying the description of the object to a user
if the signature is valid. In a seventh aspect the
present invention provides a method of transacting
objects, each object comprising an identifier
identifying an object identity, said method
comprising, in a computer system, the steps of:
receiving transaction data from a data reader, said
transaction data identifying the object identity;
identifying a transaction history for the object
identity; determining whether the object identity has
been transacted in a previous transaction; and either:
(i) allowing the transaction and updating the
transaction history in the event that the object
identity has not been previously transacted, or (ii)
sending transaction history data to the data reader in
the event that the object identity has been previously
transacted. Optionally, the transaction history data
identifies at least one previous transaction of the
object identity. Optionally, the transaction history
data enables a user to conclude that the object is
second-hand or the identifier is a duplicate.
Optionally, the transaction history data identifies
when the previous transaction was made. Optionally,
the transaction history data identifies where the
previous transaction was made. Optionally, the
transaction history data identifies a data reader used
for recording the previous transaction. Optionally,
the transaction history data identifies a user to whom
ownership of the object identity is recorded.
Optionally, recordal of ownership is allowable only
once in the transaction history for each object
identity.Optionally, recordal of ownership is
allowable only after an initial purchasing transaction
in the transaction history. Optionally, the object
comprises an interactive element specifically for
recording ownership. Optionally, the interactive
element is masked by a tamper-proof mechanism.
Optionally, the transaction data identifies a user
identity, said user identity being contained in the
data reader. Optionally, the transaction history
records ownership of the object identity with the user
identity, in the event that the object identity has
not been previously transacted Optionally, the
identifier comprises or is contained in any one of:
coded data disposed in or on a surface of the object;
an RFID tag; a linear barcode; a 2D barcode.
Optionally, the identifier comprises one of a
plurality of tags disposed on or in a surface of the
object, each tag containing coded data identifying the
object identity. Optionally, each tag identifies its
own location on the surface. Optionally, the
identifier identifies a serial number and/or an
Electronic Product Code (EPC). Optionally, the
identifier further identifies a digital signature for
the object identity, and the transaction data 



identifies the digital signature. In a further aspect
there is provided a system for transacting objects,
each object comprising an identifier identifying an
object identity, said system comprising a computer
system configured for: receiving transaction data from
a data reader, said transaction data identifying the
object identity; identifying a transaction history for
the object identity; determining whether the object
identity has been transacted in a previous
transaction; and either: (i) allowing the transaction
and updating the transaction history hi the event that
the object identity has not been previously
transacted, or (ii) sending transaction history data
to the data reader in the event that the object
identity has been previously transacted. BRIEF
DESCRIPTION OF THE DRAWINGSAn example of the present
invention will now be described with reference to the
accompanying drawings, in which: Figure 1 is an
example of a document including Hyperlabel encoding;
Figure 2 is an example of a system for interacting
with the Hyperlabel document of Figure 1; Figure 3 is
a further example of system for interacting with the
Hyperlabel document of Figure 1; Figure 4. is a first
example of a tag structure; Figure 5. is an example of
a symbol unit cell for the tag structure of Figure 4;
Figure 6. is an example of an array of the symbol unit
cells of Figure 5; Figure 7. is an example of symbol
bit ordering in the unit cells of Figure 5; Figure 8.
is an example of the tag structure of Figure 4 with
every bit set; Figure 9. is an example of tag types
within a tag group for the tag structure of Figure 4;
Figure 10. is an example of continuous tiling of the
tag groups of Figure 9; Figure 11 is an example of
interleaved codewords for the tag structure of Figure
4; Figure 12 is an example of a code word for the tag
structure of Figure 4; Figure 13. is an example of a
tag and its eight immediate neighbours, each labelled
with its corresponding bit index in the active area
map; Figure 14. is an alternative example of tag types
within a tag group for the tag structure of Figure 4;
Figure 15. is an example of continuous tiling of the
tag groups of Figure 14; Figure 16. is an example of
the orientation-indicating cyclic position codeword R
for the tag group of Figure 14; Figure 17. is an
example of a local codeword A for the tag group of
Figure 14; Figure 18. is an example of distributed
codewords B, C, D and E, for the tag group of Figure
14; Figure 19. is an example of a layout of complete
tag group; Figure 20. is an example of a code word for
the tag group of Figure 14;Figure 21. is a second
example of a tag structure; Figure 22. is an example
of a symbol unit cell for the tag structure of Figure
21; Figure 23. is an example of an array of the symbol
unit cells of Figure 22; Figure 24. is an example of
symbol bit ordering in the unit cells of Figure 22;
Figure 25. is an example of the tag structure of
Figure 2 1 with every bit set; Figure 26. is an
example of tag types within a tag group for the tag
structure of Figure 21; Figure 27. is an example of
continuous tiling of the tag groups of Figure 26;
Figure 28 is an example of an orientation indicating
cyclic position codeword for the tag structure of
Figure 21; Figure 29 is an example of a codeword for
the tag structure of Figure 21; Figure 30 is an
example of fragments of distributed codewords for the
tag structure of Figure 21; Figure 31. is an example
of continuous tiling of the tag groups of Figure 21;
Figure 32. is an example of a tag segment of the tag
groups of Figure 21; Figure 33. is an example of
inter-segment spacing for the tag groups of Figure 21;
Figure 34. is an example of the effect of
inter-segment spacing on target position for the tag
groups of Figure 21; Figure 35. is an example of a
code word for the tag group of Figure 21; Figure 36.
is an example of tag coordinates for the tag group of
Figure 21; Figure 37. is an example of tag and six
immediate neighbour tags each labelled with its
corresponding bit index in the active area map; Figure
38. is an example of a contiguous set of tags making
up a data block; Figure 39. is an example of an
expanded tag structure; Figure 40 is an example of a
codeword for the tag structure of Figure 39; Figure 4
1 is an example of fragments of distributed codewords
for the tag structure of Figure 39;Figure 42 is a
second example of fragments of distributed codewords
for the tag structure of Figure 39; Figure 43 is an
example of an item signature object model; Figure 44.
is an example of Scanning at Retailer interactions;
Figure 45. is an example of Online Scanning
interaction detail; Figure 46. is an example of
Offline Scanning interaction details; Figure 47. is an
example of netpage Pen Scanning interactions; Figure
48. is an example of netpage Pen Scanning interaction
details; Figure 49. is an example of a Hyperlabel tag
class diagram; Figure 50. is an example of an item ID
class diagram; Figure 51. is an example of a note ID
class diagram Figure 52. is an example of a
pharmaceutical ID class diagram; Figure 53. is an
example of an Object Description, ownership and
aggregation class diagram; Figure 54. is an example of
an Object Scanning History class diagram; Figure 55.
is an example of scanner class disgram; Figure 56. is
an example of an object ID hot list diagram; Figure
57. is an example of a valid ID range class diagram;
Figure 58. is an example of Public Key List class
diagram; Figure 59. is an example of a Trusted
Authenticator class diagram; Figure 60. is an example
of Tagging and Tracking Object Management; Figure 61.
is an example of a layout ID class diagram; Figure 62.
is an alternative example of Hyperlabel tag class
diagram; Figure 63. is an example of a basic product
item authentication interaction diagram; Figure 64. is
an example of a more secure product item
authentication interaction diagram;Figure 65. is an
example of mobile phone displaying a product item
authentication message; and 



Figure 66. is an example of a secure scan event
interaction diagram. Figure 67 shows a consumer
product item with Hyperlabel tags and an RFID tag;
Figure 68 shows a consumer product item with
Hyperlabel tags and a separate barcode identifier;
Figure 69 shows a consumer product item with
Hyperlabel tags and graphic data containing a randomly
distributed taggant overprinted on the Hyperlabel
tags; and Figure 70 shows a consumer product item with
an object identifier code and a digital signature code
having a mask layer partially scratched off. DETAILED
DESCRIPTION OF SPECIFIC EMBODIMENTS The netpage
surface coding consists of a dense planar tiling of
tags. Each tag encodes its own location in the plane.
Each tag also encodes, in conjunction with adjacent
tags, an identifier of the region containing the tag.
In the netpage system, the region typically
corresponds to the entire extent of the tagged
surface, such as one side of a sheet of paper.
Hyperlabel is the adaptation of the netpage tags for
use in unique item identification for a wide variety
of applications, including security document
protection, object tracking, pharmaceutical security,
supermarket automation, interactive product labels,
web-browsing from printed surfaces, paper based email,
and many others. Using Memjet(tm) digital printing
technology (which is the subject of a number of
pending US patent applications including USSN
10/407,212), Hyperlabel tags are printed over
substantially an entire surface, such as a security
document, bank note, or pharmaceutical packaging,
using infrared (IR) ink. By printing the tags in
infrared-absorptive ink on any substrate which is
infrared-reflective, the near-infrared wavelengths,
and hence the tags are invisible to the human eye but
are easily sensed by a solid-state image sensor with
an appropriate filter. This allows machine readable
information to be encoded over a large portion of the
note or other surface, with no visible effect on the
original note text or graphics thereon. A scanning
laser or image sensor can read the tags on any part of
the surface to performs associated actions, such as
validating each individual note or item. An example of
such a Hyperlabel encoded document, is shown in Figure
1. In this example, the Hyperlabel document consists
of graphic data 2 printed using visible ink, and coded
data 3 formed from Hyperlabel tags 4. The document
includes an interactive element 6 defined by a zone 7
which corresponds to the spatial extent of a
corresponding graphic 8. In use, the tags encode tag
data including an ID. By sensing at least one tag, and
determining and interpreting the encoded ID using an
appropriate system, this allows the associated actions
to be performed.In one example, a tag map is used to
define a layout of the tags on the Hyperlabel document
based on the ID encoded within the tag data. The ID
can also be used to reference a document description
which describes the individual elements of the
Hyperlabel document, and in particular describes the
type and spatial extent (zone) of interactive
elements, such as a button or text field. Thus, in
this example, the element 6 has a zone 7 which
corresponds to the spatial extent of a corresponding
graphic 8. This allows a computer system to interpret
interactions with the Hyperlabel document. In position
indicating techniques, the ID encoded within the tag
data of each tag allows the exact position of the tag
on the Hyperlabel document to be determined from the
tag map. The position can then be used to determine
whether the sensed tag is positioned in a zone of an
interactive element from the document description. In
object indicating techniques, the ID encoded within
the tag data allows the presence of the tag in a
region of the document to be determined from the tag
map (the relative position of the tag within the
region may also be indicated). In this case, the
document description can be used to determine whether
the region corresponds to the zone of an interactive
element. An example of this process will now be
described with reference to Figures 2 and 3 which show
how a sensing device in the form of a Netpage pen or
Hyperlabel reader 101, which interacts with the coded
data on a printed Hyperlabel document 1, such as a
security document, label, product packaging or the
like. An product item 200 carrying a Hyperlabel tags
is also shown in Figure 2. The Hyperlabel reader 101
senses a tag using an area image sensor and detects
tag data. The Hyperlabel reader 101 uses the sensed
data tag to generate interaction data which is
transmitted via a short-range radio link 9 to a relay
44, which may form part of a computer 75 or a printer
601. The relay sends the interaction data, via a
network 19, to a document server 10, which uses the ID
to access the document description, and interpret the
interaction. In appropriate circumstances, the
document server sends a corresponding message to an
application server 13, which can then perform a
corresponding action. In an alternative embodiment,
the PC, Web terminal, netpage printer or relay device
may communicate directly with local or remote
application software, including a local or remote Web
server. Relatedly, output is not limited to being
printed by the netpage printer. It can also be
displayed on the PC or Web terminal, and further
interaction can be screen-based rather than
paper-based, or a mixture of the two. Typically
Netpage pen users register with a registration server
11, which associates the user with an identifier
stored in the respective Netpage pen. By providing the
sensing device identifier as part of the interaction
data, this allows users to be identified, allowing
transactions or the like to be performed. Hyperlabel
documents are generated by having an ID server
generate an ID which is transferred to the document
server 10. The document server 10 determines a
document description and then records an association
between the document description and the ID, to allow
subsequent retrieval of the document description using
the ID.The ID is then used to generate the tag data,
as will be described in more detail below, before the
document is printed by the Hyperlabel printer 601,
using the page description and the tag map. Each tag
is represented by a pattern which contains two kinds
of elements. The first kind of element is a target.
Targets allow a tag to be located in an image of a
coded surface, and allow the perspective distortion of
the tag to be inferred. The second kind of element is
a macrodot. Each macrodot encodes the value of a bit
by its presence or absence. The pattern is represented
on the coded surface in such a way as to allow it to
be acquired by an optical imaging system, and in
particular by an optical system with a narrowband
response hi the near-infrared. The pattern is
typically printed onto the surface using a narrowband
near-infrared ink. In the Hyperlabel system the region
typically corresponds to the surface of an entire
product item, or to a security document, and the
region ID corresponds to the unique item ID. For
clarity in the following discussion we refer to items
and item IDs (or simply IDs), with the understanding
that the item ID corresponds to the region ID. The
surface coding is designed so that an acquisition
field of view large enough to guarantee acquisition of
an entire tag is large enough to guarantee acquisition
of the ID of the region containing the tag.
Acquisition of the tag itself guarantees acquisition
of the tag's two-dimensional position within the
region, as well as 



other tag-specific data. The surface coding therefore
allows a sensing device to acquire a region ID and a
tag position during a purely local interaction with a
coded surface, e.g. during a "click" or tap on a coded
surface with a pen. A wide range of different tag
structures can be used, and some examples will now be
described. FIRST EXAMPLE TAG STRUCTURE Figure 4 shows
the structure of a complete tag. Each of the four
black circles is a target. The tag, and the overall
pattern, has four-fold rotational symmetry at the
physical level. Each square region represents a
symbol, and each symbol represents four bits of
information. Figure 5 shows the structure of a symbol.
It contains four macrodots, each of which represents
the value of one bit by its presence (one) or absence
(zero). The macrodot spacing is specified by the
parameter s throughout this document. It has a nominal
value of 143mm, based on 9 dots printed at a pitch of
1600 dots per inch. However, it is allowed to vary by
10% according to the capabilities of the device used
to produce the pattern. Figure 6 shows an array of
nine adjacent symbols. The macrodot spacing is uniform
both within and between symbols. Figure 7 shows the
ordering of the bits within a symbol. Bit zero is the
least significant within a symbol; bit three is the
most significant. Note that this ordering is relative
to the orientation of the symbol. The orientation of a
articular svmbol within the tas is indicated by the
orientation of the label of the symbol hithe tag
diagrams. In general, the orientation of all symbols
within a particular segment of the tag have the same
orientation, consistent with the bottom of the symbol
being closest to the centre of the tag. Only the
macrodots are part of the representation of a symbol
in the pattern. The square outline of a symbol is used
in this document to more clearly elucidate the
structure of a tag. Figure 8, by way of illustration,
shows the actual pattern of a tag with every bit set.
Note that, in practice, every bit of a tag can never
be set. A macrodot is nominally circular with a
nominal diameter of (5/9)5. However, it is allowed to
vary in size by 10% according to the capabilities of
the device used to produce the pattern. A target is
nominally circular with a nominal diameter of (17/9)s.
However, it is allowed to vary in size by 10%
according to the capabilities of the device used to
produce the pattern. The tag pattern is allowed to
vary in scale by up to 10% according to the
capabilities of the device used to produce the
pattern. Any deviation from the nominal scale is
recorded in the tag data to allow accurate generation
of position samples. Each symbol shown hi the tag
structure in Figure 4 has a unique label. Each label
consists an alphabetic prefix and a numeric suffix.
TAG GROUP Tags are arranged into tag groups. Each tag
group contains four tags arranged in a square. Each
tag therefore has one of four possible tag types
according to its location within the tag group square.
The tag types are labelled 00, 10, 0 1 and 11, as
shown in Figure 9. Figure 10 shows how tag groups are
repeated in a continuous tiling of tags. The tiling
guarantees the any set of four adjacent tags contains
one tag of each type. CODEWORDS The tag contains four
complete codewords. Each codeword is of a punctured
24-ary (8,5) Reed-Solomon code. Two of the codewords
are unique to the tag. These are referred to as local
and are labelled A and B. The tag therefore encodes up
to 40 bits of information unique to the tag. The
remaining two codewords are unique to a tag type, but
common to all tags of the same type within a
contiguous tiling of tags. These are referred to as
global and are labelled C and D, subscripted by tag
type. A tag group therefore encodes up to 160 bits of
information common to all tag groups within a
contiguous tiling oftags. The layout of the four
codewords is shown in Figure 11. REED-SOLOMON ENCODING
Codewords are encoded using a punctured 24-ary (8,5)
Reed-Solomon code.A 24-ary (8,5) Reed-Solomon code
encodes 20 data bits (i.e. five 4-bit symbols) and 12
redundancy bits (i.e. three 4-bit symbols) in each
codeword. Its error-detecting capacity is three
symbols. Its error-correcting capacity is one symbol.
As shown in Figure 12, codeword coordinates are
indexed in coefficient order, and the data bit
ordering follows the codeword bit ordering. A
punctured 24-ary (8,5) Reed-Solomon code is a 24-ary
(15,5) Reed-Solomon code with seven redundancy
coordinates removed. The removed coordinates are the
most significant redundancy coordinates. The code has
the following primitive polynominal: p(x) = 4 +JC + 1
The code has the following generator polynominal: g(x)
= ( + a)(x + a2)...(x + a10 ) For a detailed
description of Reed-Solomon codes, refer to Wicker,
S.B. and V.K. Bhargava, eds., Reed- Solomon Codes and
Their Applications, IEEE Press, 1994. TAG
COORDINATESPACE The tag coordinate space has two
orthogonal axes labelled x and y respectively. When
the positive x axis points to the right then the
positive y axis points down. The surface coding does
not specify the location of the tag coordinate space
origin on a particular tagged surface, nor the
orientation of the tag coordinate space with respect
to the surface. This information is
application-specific. For example, if the tagged
surface is a sheet of paper, then the application
which prints the tags onto the paper may record the
actual offset and orientation, and these can be used
to normalise any digital ink subsequently captured in
conjunction with the surface. The position encoded in
a tag is defined in units of tags. By convention, the
position is taken to be the position of the centre of
the target closest to the origin. TAG
INFORMATIONCONTENT Table 1 defines the information
fields embedded in the surface coding. Table 2 defines
how these fields map to codewords. Table 1. Field
definitionsMETHOD SUITABLE FOR ETCHING HYDROPHILIC
TRENCHES IN A SUBSTRATE Field of the Invention This
invention relates to a method of etching a substrate
and is suitable for forming deep or ultradeep trenches
having hydrophilic sidewalls. It has been developed
primarily to provide hydrophilic trenches or channels
in silicon substrates, whilst avoiding the use of 



complex etching procedures or post-etching treatments.
Background of the Invention The impact of MEMS
(Microelectromechanical Systems) devices on the
microelectronics industry has been extremely
significant in recent years. Indeed, MEMS is one of
the fastest growing areas of microelectronics. The
growth of MEMS has been enabled, to a large extent, by
the extension of silicon-based photolithography to the
manufacture of micro-scale mechanical devices and
structures. Photolithographic techniques, of course,
rely on reliable etching techniques, which allow
accurate etching of a silicon substrate revealed
beneath a mask. MEMS devices have found applications
in a wide variety of fields, such as in physical,
chemical and biological sensing devices. One important
application of MEMS devices is in inkjet printheads,
where micro-scale actuators for inkjet nozzles may be
manufactured using MEMS techniques. The present
Applicant has developed printheads incorporating MEMS
ink ejection devices and these are described in the
following patents and patent applications, all of
which are incorporated herein by reference. 10/727181
10/727162 10/727163 10/727245 10/727204 10/727233
10/727280 10/727157 10/727178 10/727210 10/727257
10/727238 10/727251 10/727159 10/727180 10/727179
10/727192 10/727274 10/727164 10/727161 10/727198
10/727158 10/754536 10/754938 10/727227 10/727160
10/934720 10/296522 6795215 10/296535 09/575109
6805419 6859289 09/607985 6398332 6394573 6622923
6747760 10/189459 10/884881 10/943941 10/949294
11/039866 11/123,011 11/123010 11/144769 11/148237
10/854521 10/854522 10/854488 10/854487 10/854503
10/854504 10/854509 10/854510 10/854496 10/854497
10/854495 10/854498 10/854511 10/854512 10/854525
10/854526 10/854516 10/854508 10/854507 10/854515
10/854506 10/854505 10/854493 MEMS3Q-PCT10/854494
10/854489 10/854490 10/854492 10/854491 10/854528
10/854523 10/854527 10/854524 10/854520 10/854514
10/854519 10/854513 10/854499 10/854501 10/854500
10/854502 10/854518 10/854517 10/934628 10/728804
10/728952 10/728806 10/728834 10/728790 10/728884
10/728970 10/728784 10/728783 10/728925 10/728842
10/728803 10/728780 10/728779 10/773189 10/773204
10/773198 10/773199 6830318 10/773201 10/773191
10/773183 10/773195 10/773196 10/773186 10/773200
10/773185 10/773192 10/773197 10/773203 10/773187
10/773202 10/773188 10/773194 10/773193 10/773184
11/008118 11/060751 11/060805 6623101 6406129 6505916
6457809 6550895 6457812 10/296434 6428133 6746105
10/407212 10/407207 10/683064 10/683041 6750901
6476863 6788336 6322181 11/097308 11/097309 11/097335
11/097299 11/097310 11/097213 11/097212 10/760272
10/760273 10/760187 10/760182 10/760188 10/760218
10/760217 10/760216 10/760233 10/760246 10/760212
10/760243 10/760201 10/760185 10/760253 10/760255
10/760209 10/760208 10/760194 10/760238 10/760234
10/760235 10/760183 10/760189 10/760262 10/760232
10/760231 10/760200 10/760190 10/760191 10/760227
10/760207 10/760181 11/003786 11/003354 11/003616
11/003418 11/003334 11/003600 11/003404 11/003419
11/003700 11/003601 11/003618 11/003615 11/003337
11/003698 11/003420 11/003682 11/003699 11/071473
11/003463 11/003701 11/003683 11/003614 11/003702
11/003684 11/003619 11/003617 10/760254 10/760210
10/760202 10/760197 10/760198 10/760249 10/760263
10/760196 10/760247 10/760223 10/760264 10/760244
10/760245 10/760222 10/760248 10/760236 10/760192
10/760203 10/760204 10/760205 10/760206 10/760267
10/760270 10/760259 10/760271 10/760275 10/760274
10/760268 10/760184 10/760195 10/760186 10/760261
10/760258 11/014764 11/014763 11/014748 11/014747
11/014761 11/014760. 11/014757 11/014714 11/014713
11/014762 11/014724 11/014723 11/014756 11/014736
11/014759 11/014758 11/014725 11/014739 11/014738
11/014737 11/014726 11/014745 11/014712 11/014715
11/014751 11/014735 11/014734 11/014719 11/014750
11/014749 11/014746 11/014769 11/014729 11/014743
11/014733 11/014754 11/014755 11/014765 11/014766
11/014740 11/014720 11/014753 11/014752 11/014744
11/014741 11/014768 11/014767 11/014718 11/014717
11/014716 11/014732 11/014742 11/097268 11/097185
11/097184 MEMS30-PCTTypically a MEMS inkjet printhead
("MEMJET printhead") is comprised of a plurality of
printhead integrated circuits, with each integrated
circuit having several thousand nozzles. Each nozzle
comprises an actuator for ejecting ink, which may be,
for example, a thermal bend actuator (e.g. US 6,322,1
95) or a bubble-forming heater element actuator (e.g.
US 6,672,709). The integrated ciruits are manufactured
using MEMS techniques, meaning that a high nozzle
density and, hence, high resolution printheads can be
mass-produced at relatively low cost. In the
manufacture of MEMS printhead integrated circuits, it
is often required to perform deep or ultradeep etches
to depths of over 10 micron. A problem with deep
etches, especially ultradeep etches, is maintaining
anisotropy during the etch - that is, ensuring the
trench is etched in a vertical direction, but not in a
horizontal direction. Ideally, the sidewalls of the
trench should be substantially perpendicular with
respect to the surface of the substrate. It is
particularly important to have perpendicular sidewalls
in ultradeep trenches when etching ink supply channels
through silicon wafers. MEMS printhead integrated
circuits require delivery of ink to each nozzle
through either an individual or a common ink supply
channel. These ink channels are typically etched
through wafers having a thickness of about 200 micron,
and therefore place considerable demands on the
ultradeep etching method employed. It is especially
important that each ink channel is substantially
perpendicular to the wafer surface and does not
contain kinks or sidewall projections (e.g. grassing),
which can interfere with the flow of ink. In the
Applicant's US patent application nos. 10/728,784
(Applicant Ref: MTB08) 



and 10/728,970 (Applicant Ref: MTB07), both of which
are incorporated herein by reference, there is
described a method of fabricating inkjet printheads
from a wafer having a drop ejection side and an ink
supply side. Referring to Figure 1, there is shown a
typical MEMS nozzle arrangement 1 comprising a
bubble-forming heater element actuator assembly 2. The
actuator assembly 2 is formed in a nozzle chamber 3 on
the passivation layer 4 of a silicon wafer 5. The
wafer typically has a thickness "B" of about 200
micron, whilst the nozzle chamber typically occupies a
thickness "A" of about 20 micron. Referring to Figure
2, an ink supply channel 6 is etched through the wafer
5 to the CMOS metallization layers of an interconnect
7. An inlet 8 provides fluid connection between the
ink supply channel 6 and the nozzle chamber (removed
for clarity in Figure 2). CMOS drive circuitry 9 is
provided between the wafer 5 and the interconnect 7.
The actuator assembly 2, associated drive circuitry 9
and ink supply channel 6 may be formed MEMS30-PCTon
and through a wafer 3 by lithographically masked
etching techniques, as described in US application no.
10/302,274, which is incorporated herein by reference.
Referring to Figure 3, the ink supply channel 6 is
formed in the wafer 5 by first etching a trench
partially through the wafer 5 from the drop ejection
side (i.e. nozzle side) of the wafer. (This trench
will become the inlet 8, shown hi Figure 2). Once
formed, the trench is plugged with photoresist 10, as
shown in Figure 3, and the ink supply channel 6, is
formed by ultradeep etching from the ink supply side
of the wafer 5 to the photoresist plug 10. Finally,
the photoresist 10 is stripped from the trench to form
the inlet 8, which provides fluid connection between
the ink supply channel 6 and the nozzle chamber 3.
Alternatively, each ink supply channel may be
configured to supply ink to a plurality of nozzles
which all eject the same colored ink. This arrangement
is illustrated in Figure 4 and is described in detail
in the Applicant's copending application no.
10/760,254 (Applicant Ref: RRC022), the contents of
which is incorporated herein by reference. In either
of these ink supply channel configurations, the
"back-etching" technique avoids filling and removing
an entire ink supply channel with resist whilst nozzle
structures in the wafer are being lithographically
formed. Notwithstanding the problems of etching
anisotropically to a depth of up to 200 micron, it is
also desirable when etching ink supply channels to
provide hydrophilic channel sidewalls. Optimum
printing conditions in an inkjet printhead are
generally achieved by having a hydrophobic nozzle face
and hydrophilic ink supply channels. Hydrophilic ink
supply channels ensure that the aqueousbased inkjet
ink is drawn into the ink supply channels from a bulk
ink reservoir. A hydrophobic nozzle face ensures the
formation of discrete ink droplets when the ink is
ejected from each nozzle and also minimizes surface
flooding during printing. Several methods for etching
ultradeep trenches into silicon are known in the art.
AU these methods involve deep reactive ion etching
(DRIE) using a gas plasma. The semiconductor
substrate, with a suitable mask disposed thereon, is
placed on a lower electrode in a plasma reactor, and
exposed to an ionized gas plasma formed from a mixture
of gases. The ionized plasma gases (usually positively
charged) are accelerated towards the substrate by a
biasing voltage applied to the electrode. The plasma
gases etch the substrate either by physical
bombardment, chemical reaction or a combination of
both. Etching of silicon is usually ultimately
achieved by formation of volatile silicon halides,
such as SiF4, which are carried away from the etch
front by a light inert carrier gas, such as helium.
MEMS30-PCTAnisotropic etching is generally achieved by
depositing a passivation layer onto the base and
sidewalls of the trench as it is being formed, and
selectively etching the base of the trench using the
gas plasma. One method for achieving ultradeep
anisotropic etching is the "Bosch process", described
in US 5,501,893 and US 6,284,148. This is the current
method of choice in commercial MEMS foundries and
involves alternating polymer deposition and etching
steps. After formation of a shallow trench, a first
polymer deposition step deposits a polymer onto the
base and sidewalls of the trench. The polymer is
deposited by a gas plasma formed from a fluorinated
gas (e.g. CHF3, C4F or C2F4) in the presence or in the
absence of an inert gas. In the subsequent etching
step, the plasma gas mix is changed to SF6/Ar. The
polymer deposited on the base of the trench is quickly
broken up by ion assistance in the etching step, while
the sidewalls remain protected. Hence, anisotropic
etching may be achieved. However, a major disadvantage
of the Bosch process is that polymer deposition and
etching steps need to be alternated, which means
continuously alternating the gas composition of the
plasma. This alternation, in turn, leads to slow etch
rates and uneven trench sidewalls, characterized by
scalloped surface formations. Plasma instability as
the gas chemistry is switched also tends to exacerbate
the formation of uneven sidewalls. Moreover, the Bosch
etch leaves a hydrophobic polymer coating on trench
sidewalls. As discussed above, hydrophobic sidewalls
are undesirable in fluidics applications, such as ink
supply channels for inkjet printheads. Accordingly, in
inkjet printhead applications, the Bosch etch is
usually followed by a post-etch cleaning process, such
as EKC wet cleaning, dry O2 plasma ashing or
combinations thereof. The post-etch cleaning process
is intended to remove the hydrophobic polymer and
leave channel sidewalls coated with SiO2. However,
post-etch cleaning processes undesirably add to the
number of fabrication steps and can also lead to their
own inherent problems, such as wafer-cracking during
EKC cleaning. A modification of the cyclical Bosch
process is described in US 6,127,278, assigned to
Applied Materials, Inc. In the Applied Materials
process, a first passivation etch is performed using a
HBr/O2 plasma, followed by a main etch using a SF
/HBr/O2 in alternating succession. The HBr enhances
passivation, probably by formation of relatively
nonvolatile silicon bromides in the passivation layer.
However, the problem of hydrophobically coated
sidewalls still remains with the Applied Materials
process. MEMS30-PCTIn order to avoid the cumbersome
Bosch process, in which plasma gases need to be
continuously alternated, anisotropic etching
techniques were developed, which use simultaneous
sidewall passivation. In such etching methods, a
plasma mix is formed from 



a passivating component and an etching component. A
typical plasma mix is formed from O2/SF6 with the
addition of He as a carrier gas being highly
recommended to enhance ion dispersement. The plasma
mix simultaneously passivates and etches, which avoids
the disadvantages of the Bosch process. Nevertheless,
it is the general view that mixing the gases gives
less effective anisotropic etching, because the two
processes tend to be selfcancelling. Accordingly,
simultaneous sidewall passivation etching has been
mostly confined to etching relatively shallow
trenches. For ultradeep anisotropic etching,
alternating passivation/etching is by far the most
preferred technique. One successful process for
etching ultradeep trenches, which does not require
alternating plasma gas mixtures, is the "Lam process"
described in US 6,191,043. In the Lam process, a
passivating/etching plasma is formed from a mixture of
O2, SF , He and Ar - the O2 is a passivating gas; the
SF is an etching gas; the He is a carrier gas; and the
Ar is a bombardment-enhancing gas. Trench depths of up
to 60 micron have been reported using the Lam process
with acceptable etch rates. However, the process has
not been used widely and etch depths of greater than
60 micron have not been reported. None of the
above-described etch processes can be used to etch
trenches through a typical wafer to a depth of over
100 micron, whilst leaving hydrophilic sidewalls. Even
when the etch process (or post-etch treatment) leaves
SiO2-coated sidewalls, these SiO2- coated sidewalls
are not particularly hydrophilic, having a contact
angle of about 60. Truly hydrophilic surfaces have
contact angles of less than 50, preferably less than
40 or preferably less than 30. It would be desirable
to provide a new reactive ion etching process, which
is capable of anisotropically etching ultradeep
trenches of over 100 micron. It would be particularly
desirable for the process to leave hydrophilic
sidewalls after the etch, without the need for any
post-etch hydrophilization treatments. Summary of the
Invention In a first aspect, the present invention
provides a method of deep reactive ion etching a
trench into a substrate, said method comprising an
etching process using an etching gas plasma and
passivation process using a passivating gas plasma,
wherein said passivating gas plasma comprises a
hydrophilizing dopant. MEMS3Q-PCTIn a second aspect,
there is provided a method of fabricating an inkjet
printhead comprising the steps of: (i) providing a
wafer having a drop ejection side and an ink supply
side; (ii) etching a plurality of trenches partially
through said drop ejection side of said wafer; (iii)
filling said trenches with photoresist; (iv) forming a
plurality corresponding nozzles, ejection actuators
and associated drive circuitry on said drop ejection
side of said wafer using lithographically masked
etching techniques; (v) etching a plurality of
corresponding ink supply channels from said ink supply
side of said wafer to said photoresist; and (vi)
stripping said photoresist from said trenches to form
nozzle inlets, thereby providing fluid connection
between said ink supply side and said nozzles, wherein
said ink supply channels are etched using the etching
method described above. In a third aspect, there is
provided a substrate comprising at least one feature
etched in a surface of the substrate, said feature
having the characteristics of: (a) a depth of over 100
micron; (b) sidewalls substantially perpendicular to
said surface; and (c) sidewalls having a contact angle
of less than 50. In a fourth aspect, there is provided
an inkjet printhead comprising: a substrate having a
drop ejection side and an ink supply side; a plurality
of nozzle assemblies formed on said drop ejection side
of said wafer, each nozzle assembly having an ink
inlet; and a plurality of ink supply channels defined
in said ink supply side, each ink supply channel being
in fluid communication with at least one ink inlet,
wherein said ink supply channels have the
characteristics of: (a) a depth of over 100 micron;
(b) sidewalls substantially perpendicular to a surface
defined by the ink supply side of the substrate; and
(c) sidewalls having a contact angle of less than 50.
The etching method of the present invention provides a
means by which trenches or channels can be formed in
substrates. The trenches or channels advantageously
have hydrophilic sidewalls by virtue of the
hydrophilizing dopant present in the etching plasma
MEMS3Q-PCTgas chemistry. Hence, the method is highly
suitable for forming trenches or channels used in
aqueous fluidic applications, such as ink supply
channels in inkjet printheads. The etching method may
be used for etching ultradeep trenches into silicon,
having a depth of at least 100 micron, with acceptable
etch rates. Moreover, minimal RIE lag is observed
using this method. The method also provides highly
anisotropic etching, whereby the trenches formed have
substantially perpendicular sidewalls with respect to
the substrate surface. By "substantially
perpendicular", it is meant that the taper angle of
the sidewalls is between 85 and 95, preferably between
87 and 93, and more preferably between 88 and 92.
Additional practical advantages of the present
invention include the potential avoidance of any
post-etch cleanup steps such as EKC wet cleaning or O2
plasma dry ashing. Detailed Description of Optional
Features The etching plasma is typically generated in
a plasma etching reactor, such as an inductively
coupled plasma etching reactor. Plasma etching
reactors are well known in the art and are
commercially available from various sources (e.g.
Surface Technology Systems, PLC). Typically, the
etching reactor comprises a chamber formed from 



aluminium, glass or quartz, which contains a pair of
parallel electrode plates. However, other designs of
reactor are available and the present invention is
suitable for use with any type of plasma etching
reactor. A radiofrequency (RF) energy source is used
to ionize plasma gases introduced into the chamber.
The ionized gases are accelerated towards a substrate
disposed on a lower electrode (electrostatic chuck) by
a biasing voltage. Hence, etching is achieved by a
combination of physical bombardment and chemical
reaction. Various control means are provided for
controlling the relative ratios of plasma gases, the
biasing voltage, the RF ionizing energy, the substrate
temperature, the chamber pressure etc. It will, of
course, be within the ambit of the skilled person's
common general knowledge to vary plasma reactor
parameters in order to optimize etching conditions.
For example, the chamber pressure is usually in the
range of 5 to 100 mTorr, which is typical for deep
reactive ion etching (DRIE). Optionally, the total
amount of hydrophilizing dopant is such that it
comprises less than 10 vol%, less than 8 vol%, or less
than 5 vol% of the passivating gas plasma. The dopant
may be introduced into the plasma chamber as either a
liquid or a gas. The toxic or MEMS30-PCTexplosive
nature of some hydrophilizing dopants (e.g. B2H )
means that liquids are sometimes preferred to gases.
Liquids will, of course, be rapidly vaporized in the
plasma chamber. Optionally, the hydrophilizing dopant
comprises a boron-containing compound, a
phosphorus-containing compound or combinations
thereof. Optionally, the hydrophilizing dopant
comprises a compound selected from B H6, PH3,
trimethyl borate (TMB), trimethyl phopshite (TMP) or
combinations thereof. Boron and phosphorus dopants are
well known in the formation of silicon glasses.
Accordingly, trench sidewalls resulting from the etch
typically comprise phosphosilicate glass (PSG),
borosilicate glass (BSG), borophosphosilicate glass
(BPSG) or combinations thereof. Such glasses are known
to be more hydrophilic than silicon dioxide.
Optionally, the trench sidewalls resulting from the
etch have a contact angle of less than 50, less than
40, or less than 30. These are hydrophilic contact
angles and contrast with the highly hydrophobic
sidewalls resulting from the Bosch etch. They are also
significantly more hydrophilic than SiO2 sidewalls,
which typically have a contact angle of about 60. As
mentioned above, the method of the present invention
generally provides substantially anisotropic etching,
providing trenches with substantially perpendicular
sidewalls, to depths of over 100 micron, over 200
micron or over 300 micron, with aspect ratios of over
1.5:1, over 2:1, over 5:1, over 10:1 or over 20:1.
This is particularly advantageous for etching ink
supply channels during printhead fabrication.
Optionally, the method is used to etch a plurality of
trenches in a substrate simultaneously, wherein the
positions of the trenches are defined by a mask layer
on the substrate. Typically, the mask is an oxide
layer (e.g. Thermally Enhanced Oxide Silicon ("TEOS")
or a photoresist. Surprisingly high substrate : mask
selectivities are observed using the method of the
present invention. Selectivity is important, because
it is imperative that the mask does not wear away when
etching ultradeep trenches. In general, higher
substrate : mask selectivities are achievable using
hard oxide masks as compared to soft photoresist
masks. With a soft photoresist mask, the present
invention typically gives a substrate : mask
selectivity of least 30:1, optionally at least 40:1 or
optionally at least 50:1. With ahard oxide mask, the
present invention typically gives a substrate : mask
selectivity of least 80:1, optionally at least 90:1 or
optionally at least 100:1. Such high selectivities are
MEMS30-PCTsurprising, given that the method relies, to
a large extent, on physical bombardment of the
substrate. The method of the present invention
generally provides acceptably high etch rates. In a
typical silicon etch, etch rates of at least 4
micron/mm, optionally at least 5 micron/min,
optionally at least 6micron/min, or optionally at
least 7 micron/min are usually achievable.
Accordingly, the method is suitable for etching
ultradeep trenches (e.g. 200 micron long trenches),
which can be used as ink supply channels in
printheads. In one embodiment, the invention employs
simultaneous sidewall passivation during etching. With
simultaneous etching/sidewall passivation, the method
comprises the step of etching a trench into the
substrate using an etching and passivating gas plasma.
The etching and passivating gas plasma optionally
comprises: (a) a passivating gas comprising oxygen;
(b) an inert sputtering gas; (c) a fluorinated etching
gas; and (d) a hydrophilizing dopant (as described
above). Optionally, the inert sputtering gas is argon.
Optionally, the flow rate of the inert sputtering gas
is in the range of 100 to 300 seem, or 150 to 250
seem. Optionally, the gas chemistry may comprise other
inert gases, such as helium. However, it is generally
preferred to use Ar alone in order to simplify control
of the gas chemistry. The fluorinated etching gas may
be any fluorine-based gas, which can produce fluorine
radicals and etch silicon in a plasma etching reactor.
The fluorinated gas may be, for example SF ,NF3 or
mixtures thereof. Optionally, the fluorinated gas is
SF . Optionally, the flow rate of the fluorinated gas
is in the range of 10 to 100 seem, or 20 to 80 seem.
Optionally, the ratio of inert sputtering gas (e.g.
argon) to fluorinated gas is in the range of 2-20 to
1, or 2-10 to 1. The passivating gas may comprises
other passivating components in addition to oxygen.
For example, HBr may also be present in order to
assist with passivation. Optionally, the flow rate of
passivating gas is in the range of 10 to 80 seem, or
15 to 60 seem. Optionally, the ratio of inert
sputtering gas to passivating gas is in the range of
2-20 to 1, more preferably, 3-15 to 1. Optionally, the
ratio of fluorinated etching gas to passivating gas is
in the range of 3:1 to 1:3, or 2:1 to 1:2, or 3:2 to
2:3. Without wishing to be bound by theory, the source
of anisotropy during simultaneous etching/passivation
may be understood by the following processes: 



Oxygen and fluorine radicals are first generated in
the plasma according to equations [1] and [2]: SF6 + e
SxFy+ + SxF + F + e [1] MEMS30-PCTO2 + e - O+ + O + b"
[2] The oxygen radicals passivate the silicon surface
by first adsorbing onto the surface and then reacting
to form an oxide film: O' + Si(s) -> Si(s)-nO -
SiOn(sf) [3] The oxide passivation layer covers both
the sidewalls and the base of the trench. However, at
the base of the trench, the oxide layer can be removed
by the following processes: SiOn(Sf) + F SiOn(Sf)-F .
[4] SiOn(sf)-nF - ion energy - SiFx(ads) + SiOcFy(ads)
[5] The adsorbed silicon fluoride and silicon
oxyfluoride species dissociate from the silicon
surface, either by their natural volatility or by
physical sputtering. With the silicon at the base of
the trench revealed, the fluorine radicals in the
plasma can proceed with etching. The etching is driven
by the volatility of silicon fluoride species: Si(s) +
F - Si-nF [6] Si-nF -> ion energy - SiFx(ads) [7]
SiFx(ads) SiFx(g) [8] In preceding equations [1] to
[8], (s) represent surface; (sf) represents surface
film; (ads) represents adsorbed; (g) represents gas;
and x, y and n are arbitrary integers representing
indefinable potentially mixed oxidation state species.
In terms of achieving anisotropy during the etch,
equation [5] represents the key step. The passivation
layer at the base of the trench is removed by a
process assisted by ion energy. Since the etching
plasma is accelerated perpendicularly towards Hie
silicon substrate in the plasma reactor, the sidewalls
of the trench do not receive the same ion energy as
the base. Hence, anisotropic etching can be achieved.
In general, the greater the ion energy in the plasma,
the greater the degree of anisotropy that can be
achieved. One way of achieving high ion energy is to
increase the bias power in the plasma reactor.
However, an alternative way of achieving high ion
energy is to use heavy ions, such as argon ions, in
the plasma. MEMS30-PCTIn an alternative embodiment,
the invention employs alternating etching and sidewall
passivation steps in a quasi Bosch process. With
alternating etching/passivation, the method comprises
the steps of: (i) etching into the substrate using an
etching gas plasma, the etching gas plasma comprising:
(a) a fluorinated etching gas; and (b) an inert
sputtering gas; (ii) passivating exposed surfaces of
the substrate using a passivating gas plasma, the
passivating gas plasma comprising: (a) a
silicon-containing deposition gas; and (b) a
hydrophilizing dopant; and (iii) alternatingly
repeating steps (i) and (ii). The fluorinated etching
gas, the inert sputtering gas and the hydrophilizing
dopant are generally as described previously.
Typically, the silicon-containing deposition gas
comprises SiH4, although any silicon-containing
deposition gas {e.g. vaporized TEOS) may be used Other
gases that may be optionally present in the
passivating gas plasma include N ,N O, NH3, O2 or
combinations thereof. Hence, the passivating step (ii)
resembles a typical process for depositing
phosphosilicate glass (PSG), borosilicate glass (BSG)
or borophosphosilicate glass (BPSG) onto a substrate.
The etching step (i) resembles a typical etching step
in a Bosch process. Brief Description of the Drawings
Figure 1 is a perspective view of a nozzle arrangement
for a printhead; Figure 2 is a cutaway perspective
view of the nozzle arrangement shown in Figure 1 with
the actuator assembly removed; Figure 3 is a cutaway
perspective view of the printhead nozzle arrangement
shown in Figure 2 before stripping away the
photoresist plug; and Figure 4 is a cutaway
perspective view of an alternative ink supply channel
arrangement. General Experimental Procedure All etches
are performed in a standard inductively coupled plasma
DRIE reactor. The reactor is configured as follows:
MEMS30-PCTICP: 1.9 -2.2 MHz, 2000 W Max Bias: 13.56
MHz 5 1250 W Max Lower Electrode: Anodized
Electrostatic Chuck (ESC), IOOOW Max Chamber:
Anodized, 1.4 litre chamber volume Pump: 2 litre turbo
Cooling: Backside helium cooling It will, of course,
be appreciated that the present invention has been
described purely by way of example and that
modifications of detail may be made within the scope
of the invention, which is defined by the accompanying
claims. MEMS30-PCTCLAIMS 1. A method of etching a
trench into a substrate, said method comprising an
etching process using an etching gas plasma and a
passivation process using a passivating gas plasma,
wherein said passivating gas plasma comprises a
hydrophilizing dopant. 2 . The method of claim 1,
wherein said substrate is silicon. 3. The method of
claim 1, wherein said etching gas plasma is generated
in a plasma etching reactor, and said substrate is
etched in said reactor. 4 . The method of claim 1,
wherein the trench sidewalls resulting from the etch
have a 



contact angle of less than 50. 5. The method of claim
1, wherein the hydrophilizing dopant comprises a
boron- .containing compound, a phosphorus-containing
compound or combinations thereof. 6. The method of
claim 1, wherein the hydrophilizing dopant comprises a
compound . selected from the group consisting OfB He,
PH3, trimethyl borate (TMB), trimethyl phopshite (TMP)
or combinations thereof. 7. The method of claim 1,
wherein the trench sidewalls resulting from the etch
comprise phosphosilicate glass (PSG), borosilicate
glass (BSG), borophosphosilicate glass (BPSG) or
combinations thereof. 8. The method of claim 1,
wherein said trench has a depth of over 100 micron. 9.
The method of claim 1, wherein a plurality of trenches
is etched into said substrate simultaneously, the
positions of said trenches being defined by a mask
layer disposed on said substrate. 10. The method of
claim 9, wherein said mask layer is an oxide layer or
a photoresist layer.11. The method of claim 10,
wherein the substrate : mask selectivity is at least
30 : 1. 12. The method of -claim 1, wherein the etch
rate is at least 4 micron/min. 13. The method of claim
1 comprising simultaneous etching and passivation
processes, wherein a single etching and passivating
gas plasma comprises said etching gas plasma and said
passivating gas plasma. 14. The method of claim 13,
wherein said etching and passivating gas plasma
comprises: (a) a passivating gas comprising oxygen;
(b) an inert sputtering gas; (c) a fluorinated etching
gas; and (d) a hydrophilizing dopant. 15. The method
of claim 14, wherein said inert sputtering gas is
argon. 16. The method of claim 14, wherein said
fluorinated etching gas is selected from the group
consisting of SFg, NF3 and mixtures thereof. 17. The
method of claim 1 comprising alternating etching and
passivation processes. 18. The method of claim 17,
comprising the steps of: (i) etching into said
substrate using an etching gas plasma, said etching
gas plasma comprising: (a) a fluorinated etching gas;
and (b) an inert sputtering gas; (ii) passivating
exposed surfaces of the substrate using a passivating
gas plasma, said passivating gas plasma comprising:
(a) a silicon-containing deposition gas; and (b) a
hydrophilizing dopant; (iii) alternatingly repeating
steps (i) and (ii). 19. The method of claim 18,
wherein said inert sputtering gas is argon.20. The
method of claim 18, wherein said fluorinated etching
gas is selected from the group consisting of SF , NF3
and mixtures thereof. 21. The method of claim 18,
wherein said silicon-containing deposition gas
comprises SiH4. 22. The method of claim 18, wherein
said passivating gas plasma further comprises a gas
selected from O , N2, N2O, NH3 or combinations
thereof. 23. The method of claim 18, wherein the
passivation step deposits, on the exposed surfaces, a
phosphosilicate glass (PSG), a borosilicate glass
(BSG), a borophosphosilicate glass (BPSG) or
combinations thereof. 24. A method of fabricating an
inkjet printhead comprising the steps of: (i)
providing a wafer having a drop ejection side and an
ink supply side; (ii) etching a plurality of trenches
partially through said drop ejection side of said
wafer; (iii) filling said trenches with photoresist;
(iv) forming a plurality corresponding nozzles,
ejection actuators and associated drive circuitry on
said drop ejection side of said wafer using
lithographically masked etching techniques; (v)
etching a plurality of corresponding ink supply
channels from said ink supply side of said wafer to
said photoresist; and (vi) stripping said photoresist
from said trenches to form nozzle inlets, thereby
providing fluid connection between said ink supply
side and said nozzles, wherein said ink supply
channels are etched using the etching method according
to claim 1. 25. A substrate comprising at least one
feature etched in a surface of the substrate, said
feature having the characteristics of: (a) a depth of
over 100 micron; (b) sidewalls substantially
perpendicular to said surface; and (c) sidewalls
having a contact angle of less than 50.26. The
substrate of claim 25, which is an inkjet printhead,
wherein said etched features are ink supply channels.
27. An inkjet printhead comprising: a substrate having
a drop ejection side and an ink supply side; a
plurality of nozzles formed on said drop ejection side
of said wafer, each nozzle having an ink inlet; and a
plurality of ink supply channels defined in said ink
supply side, each ink supply channel being in fluid
communication with at least one ink inlet, wherein
said ink supply channels have the characteristics of:
(a) a depth of over 100 micron; (b) sidewalls
substantially perpendicular to a surface defined by
the ink supply side of the substrate; and (c)
sidewalls having a contact angle of less than 50. 


