1 Device Manufacturing Method, Mask and Device Field 5 The present
invention relates to a nethod for manufacturing a device, a mask for use in
the nethod and a device manufactured by the method. Background A

| i thographic apparatus is a machine that applies a desired pattern onto a
substrate, usually 10 onto a target portion of the substrate. A

| it hographi c apparatus can be used, for exanple, in the manufacture of
integrated circuits (1Cs). In that instance, a patterning device, which is
alternatively referred to as a nmask or a reticle, may be used to generate a
circuit pattern to be forngsl. ok MinufaP@hbMathod MGtk ©f the 1C. This pattern
can be transferred onto a target portion ?e.g. conprising part of, one, or
several dies) on a substrate (e.g. aamiDédén wafer). Transfer of the pattern
is typically via 15 imaging onto a | ayer of radiation-sensitive materi al
(resist) provided on the substrate. In general, a single substrate wl|
cont ai @@Qnetwork of adjacent target portions that are successively

patter — Known |ithographic apparatus include so-called steppers, in
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the target portion at one tine, and so-called scanners, in which each

t ar get gndratdepice menifactmdiddtygtle gttodanni ng the pattern through a radiation
beamin a given direction (the 20 "scanning"-direction) while synchronously
scanning the substrate parallel or anti-parallel to this direction. It is
al so poggiblofing© transfer the pattern fromthe patterning device to the
substra nprinting the pattern onto the substrate. In the manufacture
of CCD and AMBSgiaphigappeaasisa raadhire thatlapplies aalesiraiypittemcont®a titatrates dsaaley of

t he i mage sensors such that each detection pixel is covered by a color
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sensitive material (resist) and irradiating that radiation sensitive

mat er i aihdividuel laysir of the &6i Thisipattery pandel ttapsigrredbopto A tesget paition) e.g ccontpaising peit nfy

subsequent devel opnent - . . .
g one, or several (Bgs? on a substrate (e.g. a silicon wafer). Transfer of the pattern is typically via

15  imaging onto a layer of radiation-sensitive material (resist) provided on the substrate. In general, a
single substrate will contain a network of adjacent target portions that are successively patterned.
Known lithographic apparatus include so-called steppers, in which each target portion is irradiated by
exposing an entire pattern onto the target portion at one time, and so-called scanners, in which each
target portion is irradiated by scanning the pattern through a radiation beam in a given direction (the

20  “scanning”-direction) while synchronously scanning the substrate parallel or anti-parallel to this
direction. It is also possible to transfer the pattern from the patterning device to the substrate by
imprinting the pattern onto the substrate.

In the manufacture of CCD and CMOS image sensors color filters are applied to the surface of
the image sensors such that each detection pixel is covered by a color filter. Most applications use red,

25  green and blue filters and some applications also use cyan, magenta, green and yellow color filters.
Thus, one of the last phases of manufacture of a CCD or CMOS image sensor comprises applying to
the substrate a layer of a colored radiation sensitive material (resist) and irradiating that radiation

sensitive material (the color resist is typically a negative resist) so that during subsequent development



2 of the resist the required filters of that particular color remain in

pl ace over the desired pixels. Cenerally a green or red resist is used
first, followed by the other of the green or red resist and finally a blue
resist to build up a grid of pixels such as that shown in Figure 6 in which
blue (B), red (R) and green (G filters are arranged in regular pattern
over pixels. 5 SUVWARY It is desirable to provide a nethod in which the
accuracy of alignment of the substrate Relative to the nask can be inproved
during the final manufacturing steps of creating colored filters on CCD and
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provi ded a device manufacturing nmethod conprising: - projecting a patterned

beam of Gemedalbta greenoortred sessuis sisedafirst, Galosed dy ithe ahdriof ge dresneor red resiol ankddhally
radi ati on sensitive materjal, the pattern of said patterned beamincluding a

pat t er n@ Py rasishio byild gipr g of pixelfetick as atshapadn Figuts @isviyeh plug ¢k redfiRa 2atd a
patternﬁéa{gggﬁwggﬁégéﬁ%gggigghﬁ;iﬁngoﬁgpﬁkkgnnent mark in other areas.

Accoy di I nv I on, efe is provided a mask for use in
t he ret hod conprising patterning structures for endowi ng a projection beam
of radi syvvamnth a pattern useful in 20 formng color filters on a die or
dies on a substrate and patterning structures for endow ng said projection
beam of It issdésimablote mpyide a megtodan whighgheidccracy of atignipeanofahée syhstrate retative to the

areas outside said djies. Accardin 0. anh aspect of, the invention here is
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of Sa'dC§kMgﬁﬂ§fF?ﬁ§&k' 25 BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of

the inventio now be descri bed, by way of exanple only, with reference
to 10

According to an aspect of the invention, there is provided a device manufacturing method
comprising:
- projecting a patterned beam of radiation onto a substrate covered in a first layer of colored
radiation sensitive material, the pattern of said patterned beam including a pattern for use in forming
15  device features in areas of product die and a pattern for use in forming features of an alignment mark

in other areas.

According to an aspect of the invention, there is provided a mask for use in the method
comprising patterning structures for endowing a projection beam of radiation with a pattern useful in
20 forming color filters on a die or dies on a substrate and patterning structures for endowing said
projection beam of radiation with a pattern useful in forming an alignment mark in areas outside said
dies.
According to an aspect of the invention, there is provided a device manufactured according to
the method comprising features of said alignment mark.
25
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described, by way of example only, with reference to

the accompanying schematic drawings in which corresponding reference symbols indicate



t he acconpanying schematic drawi ngs in which correspondi ng reference synbol s

indicate 3 corresponding parts, and in which: - Figure 1 depicts a

I it hographi c apparatus according to an enbodi nent of the invention; - Figure
2 depicts, in cross-section, a manufacturing step in which a first col or

radi ati on sensitive material is being irradiated; 5 - Figure 3 illustrates

the substrate of Figure 2 followng irradiation; - Figure 4 illustrates the

substrate of Figure 3 follow ng devel opent; - Figure 5a illustrates the

substrate of Figure 4 follow ng application of a second | ayer of color

radi at i gdlre3fdtRlidg pafts BMUEH Whlch: and - Figure 5b illustrates the substrate of
Figure 4 followng an alternative application of a second 10 |ayer of color
radi ati en skigstetl dﬁplcmaa: kthpgriaphie anagaJusaaoﬁondlngehn ambsdinient @ff therinvantid@d or CMOS
i mage Sensgl%lguﬁe gure 7 shows in gl an, a conplete substrate Wwith a

plurality eaw&F g’c‘i‘Pfﬁéqu%é manyfactutingstepyin Wjchnefirgt celor taditian pepsitive

Fi gure picts a lithographi c apparatus according to one
enbodi n%’ﬁ%ﬁgﬁgtgﬁggﬂ{rirﬁaet%ﬁi on. The apparatus conprises: - an illum nation
system (i | | Eigureatitiugtratds teesubbtgité 6fFigore@ofollowing rradistashi at i on beam B (e.g. WV

20 radiation or EUV radiation). - a support structure (e.g. a mask table) M
const ruct eﬁlgwewﬂpﬁmesahm{bs@tﬁpﬁﬁgw@ﬁfeﬁow@ggev@opmk) MA and connected
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waf er t all@hn WhskRBaiatdial.@ddt o hol d a substrate (e.g. a resist-coated 25
waf er) Wand connected to a second positioner PWconfigured to accurately

posi tion t hiEigenebbtifetrates rche sabgtotalefiid gurestfbllaeng an altgraatawepplictionnta secand
pr oj ect lggn system refractive projection |lens systen) PS configured

to pYoj B¥er of cplef faéigaﬁlog sensitive material;

- Figure 6 illustrates, in plan, a CCD or CMOS image sensor; and
- Figure 7 shows in plan, a complete substrate W with a plurality of dies and scribe lines

illustrated.

15  DETAILED DESCRIPTION

Figure 1 schematically depicts a lithographic apparatus according to one embodiment of the
invention. The apparatus comprises:
- an illumination system (illuminator) IL configured to condition a radiation beam B (e.g. UV
20 radiation or EUV radiation).
- a support structure (e.g. a mask table) MT constructed to support a patterning device (e.g. a
mask) MA and connected to a first positioner PM configured to accurately position the patterning
device in accordance with certain parameters;
- a substrate table (e.g. a wafer table) WT constructed to hold a substrate (e.g. a resist-coated
25  wafer) W and connected to a second positioner PW configured to accurately position the substrate in
accordance with certain parameters; and
- a projection system (e.g. a refractive projection lens system) PS configured to project a pattern

imparted to the radiation beam B by patterning device MA onto a target portion C (e.g. comprising



inparted to the radiati on beam B by patterning device MA onto a target
portion C (e.g. conprising 4 one or nore dies) of the substrate W The
illum nation system nmay include various types of optical components, such as
refractive, reflective, magnetic, electronmagnetic, electrostatic or other
types of optical conponents, or any conbination thereof, for directing,
shaping, or controlling radiation. 5 The support structure supports, i.e.
bears the weight of, the patterning devitce. It holds the patterning device
in a manner that depends on the orientation of the patterning device, the
desi gn @ or hidee dikd) P eHeBitaat@Ppar at us, and ot her conditions, such as for
exanpl e whet her or not the patterning device is held in a vacuum

envi r onmentThe Tienigatiposystest may inglude vanipug sypesretoptivabedmponanisisueh as refractive,

el ectrosfatic or other clanping techniques to hold.the patterning device.
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t ar get giestioptatic erfothesclampling teehiniques trholdtha ppftesning deviee. pkhetsuppert igiciugomay be
phase-shifting features or, sg.called assjst features. .Geneyrall t he

Dt Tor v S P abPoto eermble S o o ARl Fm eGPt EEinreto ThE piabr iy
functi qpay eds@éQhat it PEAYALEVAR iPRI NisFERRIsRIn! Rr EXn 18 0B redpRElth 2. SUCh as
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mrror arrays, and programuabl e LCD panels. Masks are well known in
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pattern in a target portion of the substrate. It should be noted that the pattern imparted to the radiation
beam may not exactly correspond to the desired pattern in the target portion of the substrate, for
example if the pattern includes phase-shifting features or so called assist features. Generally, the
pattern imparted to the radiation beam will correspond to a particular functional layer in a device

20  being created in the target portion, such as an integrated circuit.

The patterning device may be transmissive or reflective. Examples of patterning devices
include masks, programmable mirror arrays, and programmable LCD panels. Masks are well known
in lithography, and include mask types such as binary, alternating phase-shift, and attenuated
phase-shift, as well as various hybrid mask types. An example of a programmable mirror array

25 employs a matrix arrangement of small mirrors, each of which can be individually tilted so as to
reflect an incoming radiation beam in different directions. The tilted mirrors impart a pattern in a
radiation beam which is reflected by the mirror matrix.

The term “projection system” used herein should be broadly interpreted as encompassing any



reflect an incomng radiation beamin different directions. The tilted
mrrors inpart a pattern in a radiation beamwhich is reflected by the
mrror matrix. The term "projection systenm used herein should be broadly
interpreted as enconpassing any 5 type of projection system including
refractive, reflective, catadioptric, nmagnetic, electromagnetic and

el ectrostatic optical systens, or any conbination thereof, as appropriate
for the exposure radiation being used, Sor for other factors such as the use
of an inmmersion liquid or the use of a vacuum Any use of the term
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15  the projection system and the substrate. An immersion liquid may also be applied to other spaces in

the lithographic apparatus, for example, between the mask and the projection system. Immersion
techniques are well known in the art for increasing the numerical aperture of projection systems. The
term “immersion” as used herein does not mean that a structure, such as a substrate, must be
submerged in liquid, but rather only means that liquid is located between the projection system and the
20  substrate during exposure.
Referring to figure 1, the illuminator IL receives a radiation beam from a radiation source SO.
The source and the lithographic apparatus may be separate entities, for example when the source is an
excimer laser. In such cases, the source is not considered to form part of the lithographic apparatus
and the radiation beam is passed from the source SO to the illuminator IL with the aid of a beam
25  delivery system BD comprising, for example, suitable directing mirrors and/or a beam expander. In
other cases the source may be an integral part of the lithographic apparatus, for example when the
source is a mercury lamp. The source SO and the illuminator IL, together with the beam delivery

system BD if required, may be referred to as a radiation system.



and the radiation beamis passed fromthe source SOto the illumnator IL
with the aid of a beam 25 delivery system BD conprising, for exanple,
suitable directing mrrors and/or a beam expander. In other cases the
source may be an integral part of the Iithographic apparatus, for exanple

when the source is a nercury |anp. The source SO and the illum nator 1L,
together with the beamdelivery systemBD if required, nay be referred to
as a radiation system 6 The illumnatér IL nay conprise an adjuster AD for

adjusting the angular intensity distribution of the radiati on beam
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pupi | péfalmeradiitiorhteeaiml. |Generadly oat leastrthe decrad{/ios inpek radlial exdiatit {(coommortiyneeferred to as

illumnator IL may conprise varioys other conponents, such )
i nt egr a3-6RteT ApdFréfingr. CooRadhsly obdhe intepsity distrpution i @ RaR)! planciehe {ibmiten & on

t he radi.ati b & i WE ] i Lty st bution
1 o SR B ool T, BE0 Ul Aol GG, SR RARIG Xl B T
devisce ifgtitor INGaK aBddenvdiiG The ilaihator rhdyebe e padondision witd radiatirebem, tarask
table MI), and is patterned by the patterning device. Having traversed the
mask MAave pdesitgdvatforaityradinensiyshuebutiondy ik CropEsestef-ect i on syst em PS, whi ch

focuses the,heam. .10 ontq, a.target partion. C of. the substrate W, With t aid
of the secod TRRITEHED RHEAT i BRRng ust (e HERg Rt bRl 7 ¢
devi ce, suppdtesruchife RUE m&k tERBAET) hkEis pAIRRAL by thd Batfehinf Ua¥ice. LMK Whversean be
noved accurately, e.g. so as to position different target portions Cin the

pat h ofth¢ mask Ma, dteiradiatidretzamB3 pSised theugly thetpngjedtionsystero $ISt vbivhfodisésthelbeam
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only, or may be fixed. Mask MA and substrate Wmay be aligned using mask
al i gnmemovemenkef thé mapiptabledM$ umpgtheaealized with the aid of a long-stroke module (coarse
positioning) and a short-stroke module (fine positioning), which form part of the first positioner PM.
Similarly, movement of the substrate table WT may be realized using a long-stroke module and a
short-stroke module, which form part of the second positioner PW. In the case of a stepper (as
20 opposed to a scanner) the mask table MT may be connected to a short-stroke actuator only, or may be
fixed. Mask MA and substrate W may be aligned using mask alignment marks M1, M2 and substrate
alignment marks P1, P2. Although the substrate alignment marks as illustrated occupy dedicated
target portions, they may be located in spaces between target portions (these are known as scribe-lane
alignment marks). Similarly, in situations in which more than one die is provided on the mask MA,
25  the mask alignment marks may be located between the dies.
The depicted apparatus could be used in at least one of the following modes:

1. In step mode, the mask table MT and the substrate table WT are kept essentially stationary,

while an entire pattern imparted to the radiation beam is projected onto a target portion C at one time



al i gnment marks P1, P2. Although the substrate alignnent marks as
illustrated occupy dedicated target portions, they nay be |ocated in spaces
bet ween target portions (these are known as scribe-lane alignnent marks).
Simlarly, in situations in which nore than one die is provided on the mask
MA, 25 the mask alignnment marks may be | ocated between the dies. The

depi cted apparatus could be used in at |east one of the follow ng nodes: 1.
In step node, the mask table MI and the7substrate table WI' are kept
essentially stationary, while an entire pattern inparted to the radiation
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operation can be readily applied to maskless lithography that utilizes programmable patterning device,
such as a programmable mirror array of a type as referred to above.

Combinations and/or variations on the above described modes of use or entirely different modes
of use may also be employed.

20
Figure 2 illustrates a substrate W on which a CCD or CMOS image sensor is being

manufactured. A metal oxide layer 1 has been deposited on the substrate as has a first passivation
layer 2 which is typically an oxide. On top of that a second passivation layer 3 has been deposited
which is typically SiON. The substrate has been processed normally (a device pattern, not illustrated,
25 has already been created between the substrate and the metal oxide layer 1) and alignment has
occurred on an alignment mark deposited on or etched in the substrate W or in subsequent layers of the
device in the normal way.
A colored radiation sensitive material 10 is then applied in a first layer. Typically this first layer

of color radiation sensitive material is chosen to be red or green and the substrate W can be aligned on



20 Figure 2 illustrates a substrate Won which a CCD or CMOS i mage sensor is
being manufactured. A netal oxide |layer | has been deposited on the
substrate as has a first passivation layer 2 which is typically an oxide.
On top of that a second passivation | ayer 3 has been deposited which is
typically SiON. The substrate has been processed normally (a device pattern,
not illustrated, 25 has already been created between the substrate and the
netal oxide layer 1) and alignnment has 8occurred on an alignment mark
deposited on or etched in the substrate Wor in subsequent |ayers of the
devi ce #horigigal abgnagnt Wiggk bogauss|abigament sensatsi 8 peratraie thiaghriheegrean or red ¢odoredhen

appl i edgidediafibs S : Typhcally this first layer of color radiation
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certain areas of the colored radiation sensitive material 10, is ‘patterned
to il uaressaf éhetsotdneduadiatiomsensitivie mateOialalidlis patteraed tofillemieteiboth dreasef Bdieifliand
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pl ugal i fmnOfcrBk Gseddd. are illustrated. Each
Figure 7 illustrates a substrate W in plan in which a plurality of dies 40 are illustrated. Each
die will form a device at the end of lithographic processing (for example a CCD or CMOS image
sensor). Spaces are left between the dies 40 so that the substrate W can be cut along lines 70 in areas
known as scribe lines 50. In this way individual devices 40 are produced. As will be apparent, the
20 area of the scribe lines 50 is redundant space which is not used in the device and is only provided to
allow for separation of the dies 40 so that the dies can be cut out to form product devices without
damaging of the dies. Thus, this space is sometimes used for test structures etc. but there are areas
which are presently unused and are therefore "free" for use in the present invention.
Figure 6 illustrates a typical pattern used in an RGB, CMOS or CCD image sensor. Two
25  adjacent dies 40 are illustrated with an alignment mark 101 in the scribe line area 50. The invention
applies to other types of pattern, other types of mark as well as to other color types such as cyan,
magenta, green and yellow. Therefore, assuming that the first layer of color radiation sensitive
material 10 illustrated in Figure 2 is red, it can be assumed that the cross-section is taken through the
second row of pixels illustrated in Figure 6 such that square areas of red pixels are illuminated in areas

30 where ared filter is required and features of the alignment mark 101 are also illuminated. This is the



die will forma device at the end of |ithographic processing (for exanple a
CCD or CMOS inmage sensor). Spaces are left between the dies 40 so that the
substrate Wcan be cut along lines 70 in areas known as scribe lines 50. In
this way individual devices 40 are produced. As will be apparent, the 20
area of the scribe lines 50 is redundant space which is not used in the
device and is only provided to allow for separation of the dies 40 so that
the dies can be cut out to form product9devices w thout danaging of the

dies. Thus, this space is sonetipes used for test structures etc. but there
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protrusion 100 is only schematic, in plan the pattern might look like something similar to the
alignment mark 101 in Figure 6. The pattern in the scribe line area is of an alignment mark and may
20  comprise the features for both horizontal and vertical alignment i.e. will have features which are
orthogonal to one another for alignment in two dimensions. It may be that features in a scribe line area
which extends in the x direction are used for alignment in one direction and features in a scribe line
area which extends in the y direction are used for alignment in the other direction.
Figure 5a shows a first embodiment in which a second radiation sensitive material 20 is
25 applied to the substrate W following development of the first colored radiation sensitive material 110.
The second radiation sensitive material 20 is of a different color to the first radiation sensitive material
10. In the embodiment of Figure 5a, a low viscosity second radiation sensitive material is used. In
this embodiment the radiation sensitive material flows into the gaps 120 formed between the
protrusions 100, 110 of the first radiation sensitive material as is illustrated in Figure 5. The

30 difference in the reflectivity between the imaged alignment feature protrusion 100 of the cured first



protrudi ng above the second passivation |ayer 3 and a protrudi ng area 100 of
devel oped radiation sensitive material also exists in the scribe |line area
50. Recesses 120 exi st between the protrusions 15 100, Ito. As will be
appreciated, if a pattern according to that illustrated in Figure 6 is being
devel oped on the substrate Wof Figure 4, the protrusions 110 will be in
the formof squares in plan. The protrusion 100 is only schematic, in plan
the pattern mght | ook |like sonething siOrilar to the alignnent nmark 101 in

Figure 6. The pattern in the scribe line area is of an alignpent mark and
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the method has been described above in relation to making features in the colored radiation sensitive

material 10 which is the first to be applied on the substrate W. However, this is not necessarily the

20 case and the features can be made in other colored radiation sensitive materials further down the
processing route. For example, the red radiation sensitive material could be processed in the normal
way and the alignment marks only formed in the scribe line areas 50 during imaging of the green
colored radiation sensitive material. This is possible because both red and green colored resists do not
pose a particular problem for current alignment systems and at the moment it is the blue and cyan

25  colored resists which pose difficulties for the alignment system to image through. However, with
future alignment systems different colored resists may pose problems and the order of laying down of
the resist and when the alignment marks are first produced in the resist can be chosen accordingly.

The alignment marks in the scribe line area 50 exist after the processing of the substrate has

been completed and may exist at the edge of devices once they have been cut from the substrate W.



the first radiation sensitive material. 10 In this way, it is possible to
align the substrate through a colored resist only once (in this case for

al i gni ng before exposure of the first colored resist). By choosing the first
colored resist to be used carefully (i.e. the one through which
conventional alignment marks can nost easily be inmaged), any difficulties
with aligning through colored resist can be mnimzed. Subsequent alignnent

will occur on the alignnent mark 101 ihlthe resist 10. 15 The alignnent
mark 100 wi |l remain durjing the processing involving all _ subsequent col ored
Fadi at | DTS t oy e pERIF I 1l vtethe of wot Adevise Bashesh {ranwfagyepdrugingtibs above

al i gnmegd diRatibuss lh v iaidag.  of subsequent col ored radiation sensitive
materials, though this may be done if desired. Furthernore, the nmethod has
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sensitiye iterial (10.whi is.the first to. applied op the supstrate W
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route. For exanple, the red radjation sensitive material could be processed
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bl ue and cyan 25 colored resists which pose difficulties for the alignnment
systemto i mage through. However, with future alignnent systens different
colgyed resists nmay pose problens and the order of |aying down of the

resi st and when the alignnent marks are first produced in the resist can be
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after the processing o e substrate has been conpl eted exl st at
t he edgmamffacieeiof K3, slomild beyndessvond biee theditiio gkaphin dpperagisis¢aribedhdiéin hiay have
Therefore, it _may be possible to tell whether or not a device has been
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for endow ng the projection beamof radiation with a pattern used for
f or mi ngapwhications, any use of the terms “wafer” or “die” herein may be considered as synonymous with the
more general terms “substrate” or “target portion", respectively. The substrate referred to herein may
be processed, before or after exposure, in for example a track (a tool that typically applies a layer of
resist to a substrate and develops the exposed resist), a metrology tool and/or an inspection tool.
20  Where applicable, the disclosure herein may be applied to such and other substrate processing tools.
Further, the substrate may be processed more than once, for example in order to create a multi-layer
IC, so that the term substrate used herein may also refer to a substrate that already contains multiple
processed layers.
Although specific reference may have been made above to the use of embodiments of the
25 invention in the context of optical lithography, it will be appreciated that the invention may be used in
other applications, for example imprint lithography, and where the context allows, is not limited to
optical lithography. In imprint lithography a topography in a patterning device defines the pattern
created on a substrate. The topography of the patterning device may be pressed into a layer of resist

supplied to the substrate whereupon the resist is cured by applying electromagnetic radiation, heat,



alignment mark in areas outside the dies. Patterning structures for formng
al i gnnment marks would previously have been used at | ower |evels and such
masks woul d not have been suitable for imaging color resists to formcol or
filters of an imge sensor. 10 Although specific reference nay be made in
this text to the use of |ithographic apparatus in the mnufacture of ICGCs,

it should be understood that the |ithographic apparatus described herein may
have other applications, such as the nEnhufacture of integrated opti cal
systens, guidance and detection patterns for magnetic domain nenories,
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el ectromagnetic radi ati on, heat, 12 pressure or a conbination thereof. The
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15 The descriptions above are intended to be illustrative, not limiting. Thus, it will be apparent to
one skilled in the art that modifications may be made to the invention as described without departing

from the scope of the claims set out below.



including ultraviolet (UV) radiation (e.g. having a wavel ength of or about
365, 355, 248, 193, 157 or 5 126 nnm) and extrene ultra-violet (EW)

radi ation (e.g. having a wavel ength in the range of 5-20 nm, as well as
particle beans, such as ion beans or electron beans. The term "l ens", where
the context allows, may refer to any one or conbination of various types of
optical conponents, including refractive, reflective, magnetic,

el ectromagnetic and el ectrostatic optithl conponents. 10 Wil e specific
enbodi nents of the invention have been described above, it wll be
appreciated that the invention may be ppagticed otherwi se than as

descri bed. For exanple, the invention nay take the formof a conputer
program cont ai ni ng one or nore sequences of nachi ne-readabl e i nstructions
describing a nmethod as_di scl osed above, or a data storage nedium (e.g.

seni condfuct of dgdRHMPNUTacERGIEthod cOMPRSiIRGI  di sk) having such a conputer
program st ored: .k j L Dt ons i:
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departing fromthe scope of the clains set out below. 13 CLAIMS 1. A
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radi ati on_ onto a substrate covered in a first |ayer of colored 5 radiation
sensi ti POPEAER al . the pattern of said patterned beamincluding a pattern
for use in formng device features in areas of product die and a pattern
for use in formng features of an alignnment mark in other areas. 2. The
met hod 2f cl Biemdthod of ¢lier 1,donthper icsinpgsitgdeletpinggaslandiatiadseatitioan matenial duck e
material such 10 that_areas.of irradjated first naterial remain and areas
of i r hathreasefirradtaed firskrasterigl repain prdascas of Brirgdiated figg materighare spoyed g vige
second | At IR A .erial... el i I i ation
ensi t1 St @ PRI bFalfRh L biciOp R B Sctn 3 3BEbng BREE o Eteg o

radi at i sisisiematerivEhagatdefférant.cobur thile baibinast sail fizbtahdiatzon sshsitied Magdhid col our

of said second radiation sensitive material is blue 15 or cyan.
3. The method of claim 2, wherein said colour of said second radiation sensitive material is blue

15  orcyan.

4. The method of claim 1, wherein said alignment mark includes substantially orthogonally

orientated features for alignment in two orthogonal directions.

20 5. The method of claim 1, wherein said alignment mark, after developing and application of a

second radiation sensitive material, has a pattern which has contrast due to a step change in height.

6. The method of claim 1, wherein said alignment mark, after developing and application of a
second radiation sensitive material, has a pattern which has contrast due to changes in reflectively
25  between areas of the mark which are developed first radiation sensitive material and those which are

second radiation sensitive material.



4. The nmethod of claim1l, wherein said alignment mark includes substantially
orthogonally orientated features for alignnent in two orthogonal

directions. 20 5. The nmethod of claim1l, wherein said alignnment mark, after

devel opi ng and application of a second radiation sensitive material, has a

pattern which has contrast due to a step change in height. 6. The nethod of
claim1, wherein said alignnment mark, after devel oping and application of a

second radi ation sensitive material, hast a pattern which has contrast due to
changes in reflectively 25 between areas of the mark which are developed

first radiaty 1f‘d213d NG 1MBhElelPthe 80)ud 419 ﬂﬁi‘él'&h nSs s°1f? n'ﬂgtf b

senS|t|-€e n&hg;ﬁlle? fifa@ rT%?eerr\etfu(:j)(gl L(l)f c?'al m 1 f V\tﬁdergpn t he gol ?}e]? sai d
first rradloambgentas@nsliowve material is green or red or magenta or yellow. 8.
The nmethod of claim1l, wherein said other areas are in a scribe |line area of

the substrate. 5 9. The nmethod of claim1, wherein devel oped radiation
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whersei n said device features are colour filters. 12. The net hod of cIa|n11
further conprising aligning said substrate in a |ithographic projection
appar ats uslihagnegizideficéramur, adersin developed iadiatiemsenstivk matgial Srma pare of sid
manuf acf ured according to the nethod of claim21 conprising features of said
al i gnrre‘i‘?f'cFrark 14. A mask for use in the nethod of claim1, conprising
patterning structures for endowi ng a 20 projection beam of radiation with a
pattern useful in formng color filters on a die or dies on a substrate and
patterniong shtheusdthodas clain lendeeneingaid devdcgis aj@dOS@n Aexadevade. r adi ati on with a
pathfrn useful in formng an alignnent mark in areas outside said dies.

11. The method of claim 1, wherein said device features are colour filters.

12.  The method of claim 1, further comprising aligning said substrate in a lithographic projection
apparatus using said features of said alignment mark.

15
13. A device manufactured according to the method of claim 1 comprising features of said

alignment mark.

14. A mask for use in the method of claim 1, comprising patterning structures for endowing a
20  projection beam of radiation with a pattern useful in forming color filters on a die or dies on a substrate
and patterning structures for endowing said projection beam of radiation with a pattern useful in

forming an alignment mark in areas outside said dies.





