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 (I1Cs). In that instiance, a patterning device, which is
alternatively referred to as a mask or a reticle, nay be used to generate
acircuit pattern to be foPgrige Nangfactyring Meghod, Magker of the IC. This
pattern can be transferred onto a target PortiOn (e.g. conprising part of,
one, or several dies) on a substratgn%gkﬁFea silicon wafer). Transfer of
the pattern is typically via 15 imging onto a | ayer of radiation-sensitive
material (resist) provided on the substrate. In general, a single
substr&ieldwi || contain a network of adjacent target portions that are

successi vel atterned Known | i thographic.a ratus include so;calle
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whi ch each target portion is irradiated by scanning the pattern through a
radi ati on beamin a given direction (the 20 "scanning"-direction) while

synchrgonousl y scanning the substrate parallel or anti-parallel to this
di rect B3ekereund; 5 51 so possible to transfer the pattern fromthe patterning
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by a color filter. Mst applications use red, 25 green and blue filters
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material (the color resist is typically a negative resist) so that during
subseqoeh©r gyewa| digsienta smbstrate (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




of the resist the required filters of that particular color remain in place
over the desired pixels. Generally a green or red resist is used first,
foll owed 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

pi xels. 5 SUMVARY It is desirable to ovide a nethod in which the
accuracy of alignment of the substrate Telative to the nask can be

i nproved during the final manufacturing steps of creating colored filters
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pr oduc gredh €Gpfilteraapattangead ih eegulas patiam beerpixeds. f eat ures of an al i gnment mark
in gther areas. According to an aspect of the invention, there is provided
a mask for use in the method conprising patterning structures for endow ng
a proj SHMMARYeam of radiation with a pattern useful in 20 forning col or

a. proj SMMARKam of | | isef ul !
endow Ng® St o Pa e A n AL AEAE R PRAEASL DPuE MUER R e g

an al i gfageedn BEiprdvad ABASthe finsl MghuSandingdieds of deaiiiglionged Hltérs o G andof
the invention, there is provided a device manufactured according to the
nmet hod CMAP imhagersgnsdoesat ures of said alignment mark. 25 BRI EF DESCRI PTI ON OF
THE_DRAW NGS Enbodi ments of the invention will now be described, by way of
ex~ﬂp|e only, with reference to the acconpanying schematic drawi ngs in

whi ch corr eApeding % APAPER BE theSHVERALS, thé?e isGRbEdEd 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 pattemed 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 invehtion, 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 ﬁltérs 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




correspondi ng parts, and in which: - Figure 1 depicts a |ithographic

appar atus according to an enbodi nent of the invention; - Figure 2 depicts,
in cross-section, a nmanufacturing step in which a first color radiation
sensitive material is being irradiated; 5 - Figure 3 illustrates the
substrate of Figure 2 following irradiation; - Figure 4 illustrates the
substrate of Figure 3 follow ng devel opgrent; - Figure 5a illustrates the
substrate of Figure 4 follow ng application of a second | ayer of color
radi ati on sensitive material; and Figure 5b illustrates the substrate of

Fi gur e corresponding naytsapnchintvetiedit i ve application of a second 10 layer of
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DESCRI PTI ON Figure 1 schematically depicts a l|ithographic apparatus

accor dimaeriad isdeinganbdidiedent of the invention. The apparatus conprises: -
an il lum nation stem (il lum nat.or) | nfigured.to condition a radiation
beafh B "(e. g!g“fiﬁ ﬁé‘é“?t%l' ﬁlsﬁ’ll?ﬁatﬁrotfgt&‘?rer%mqg |"l§1")".a ‘_&t‘g‘bppo_rt structure (e.g.
a mask _t ablpg), M j16Q075ES HE S@tihR of BRRRL 3 fdlloRMd &hBloPReievi ce (e.g. a mask)
MA and connected to a first positioner PMconfigured to accurately position
t he pat-t er Figuge Salidlusteatesithe subsivatd afiEigusei4 followingaippliqation nfs sscond kysnudfsoloat e

table (e, g. a wafer table) WI' constructed to hold a substrate (e.g. a
resi st Tedai@senstivemateyalifndnd connected to a second positioner PW
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par anet ers; a projection sys .g. arefractive projection |lens
sy stoemlayRBofaidrirgdintinh depsifivenetetiala pattern inparted to the radiati on beam
B by patterning device MA onto_a target portion C (3.9. conprising 4 one
or nore di ggmbé illugtsates, By plamtaCeAp or CMOS image sensor; an

- 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




The illum nation system may include various types of optical conponents,
such as refractive, reflective, magnetic, electromagnetic, 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 device. It holds the
patterning device in a manner that depenpds on the orientation of the
patterning device, the design of the |I1thographic apparatus, and ot her
conditions, such as for exanple whether or not the patterning device is
hel d i engoymergdiaspoithe swhsate WThe support structure can use mechani cal,
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ensure that the patterning device is at a desired position, for exahple
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al t er ngjith fig: AG@ $enealitdin “paRemaid ®usred phase-shift, as well as various
hybrid mask types. An exanple of a programmable mrror array 25 enploys a
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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




{ 5 type of projection system including refractive, reflective,
catadioptric, magnetic, electromagnetic and electrostatic optical systens,
or any conbi nation thereof, as appropriate for the exposure radiation

bei ng used, or for other factors such as the use of an inmersion liquid or
the use of a vacuum Any use of the term"projection |ens" herein may be
consi dered as synonynous with the nore general term5 "projection systeni.
As here depicted, the apparatus is of a2transm ssive type (e.g. enploying a
transm ssive mask). Alternatively, the apparatus nay be of a reflective
type ( etyg: ofngjbwiph ngstam indydiagraitaceveytaflectiveacatadioptoé, nraghytixe elastromsdgaeticeahdt o
above, or enploying a reflective mask The_ lithographj c apparatus_may be
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exposure. Referring to figure 1, the il'lumnator IL receives a radiation
beam f sed ia pratiélaon pmtpawumse:psmay b¥ harisdoutos oandr mhee thiilesalgiteaqk ioc mappdhat us
may be S ar e enti %I es, for exanple when the source is an excinmer |aser.
I'n sucl? i’% e“?%‘éseg QeXBOTYC not considered to form part of the
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to the illumnator IL wth the"aid of a eam 25 delive system BD
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I'n hlieépcases t he sogrce may be an integral (Part of the |i thogra phi c
ap ar att ro;pgllones)ygﬁ@ag Wfeybstiate. Ani lmmersmn 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.




source is a nercury |lanp. The source SO and the illum nnator IL, together
with the beamdelivery systemBD if required, may be referred to as a
radi ation system 3E tl 2 6 The illumnator IL may conprise an adjuster
AD for adjusting the angular intensity distribution of the radiation beam
Generally, at least the outer and/or inner radial extent (commonly referred
to as a-outer and a-inner, respectivelé) of the intensity distribution in
a pupil plane of the illum nator can be adjusted. In addition, the
illumnator IL may conprise various other conponents, such as an 5
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connected to a short-stroke actuator only, or may be fixed. Mask
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movement of the mask table MT may be realized 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. Instep 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




target portions, they may be |ocated in spaces between target portions
(these are known as scribe-lane alignment marks). Simlarly, in situations
in which nore than one die is provided on the nask MA, 25 the mask

al i gnment marks may be | ocated between the dies. The depicted apparatus
could be used in at |east one of the follow ng nodes: 1. In step node, the
mask table MI and the substrate table V);r are kept essentially stationary,
while an entire pattern inparted to the’radiati on beamis projected onto a
target portion C at one tine 7 (i.e. a single static exposure). The
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enpl oyéd ahpnother mode; taamratk tablo MT isrkephessensially: statiepagypbielding apsograguiabled
after each .novenment of 1 h b ate table WI pr,.in befween successi ve
"t at Paferie Seatand thg Slbelrale (IR R sBors o Scaped Wpd palteht BiPaFSAfT e
appl i eghdiRiolBedth BSsrojetted 8floaRMget ftittiot] I HRSMEID GERAIBL fulRAtrhBARInBurce
device, such as a programmable mrror array of a type as referred to

above. iscomidyedtand the paegiAmmablzpatiemingsievice isupdatod eereduisert aftee dadhpuewneht efse
or entirely djffer node of use.may . al.so he eml oyed. .Figure. 2
O 160 Iegubbogte st T onkeBrechi e BeROT pylrss S Rng § S By At o

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 SiION. 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




manuf actured. A netal 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 |ayer 3 has been deposited which is typically

Si ON. The substrate has been processed nornmally (a device pattern, not

Il lustrated, 25 has already been created between the substrate and the
nmetal oxide |ayer 1) and alignnent has _occurred on an alignnent mark
deposited on or etched in the substrateSwor in subsequent | ayers of the
device jn t i Lt hen
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in plan in which a Elurallty of dies 40 are illustrated. Each die wll
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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 a red filter is required and features of the alignment mark 101 are also illuminated. This is 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 w thout danaging of the
dies. Thus, this space is sonetines 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 i nage sensor. Two 25 aﬂjacent dies 40 are illustrated with
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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




on the substrate Wof Figure 4, the protrusions 110 will be in the form of
squares in plan. The protrusion 100 is only schematic, in plan the pattern
m ght ook |ike sonething simlar to the alignment mark 101 in Figure 6.
The pattern in the scribe line area is of an alignnent mark and may 20
conprise the features for both horizontal and vertical alignnent i.e. wll
have features which are orthogonal to one another for alignnent in two
dimensions. It may be that features inlf scribe line area which extends in
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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.




carefully (i.e. the one through which conventional alignnent marks can nost
easily be imaged), any difficulties with aligning through col ored resi st
can be mnimzed. Subsequent alignnent will occur on the alignnment mark
101 in the resist 10. 15 The alignnment mark 100 will renmain during the
processing involving all subsequent colored radiation sensitive materials
and it is not necessary to add further alignnent features during imging

of subsequent col ored radiation sensitile material s, t hough this nay be
done i f ' n.d [l hove i
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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 résist

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




Al t hough specific reference may be nmade in this text to the use of

| it hographic apparatus in the mnufacture of ICs, it should be understood
that the |ithographic apparatus described herein may have ot her
applications, such as the manufacture of integrated optical systens,

gui dance and detection patterns for magnetic domain nenories, flat-panel

di splays, liquid-crystal displays (LCDs % thin-film15 magnetic heads, etc.
The skilled artisan will appreciate thdt, in the context of such
alternative applications, any use of the terns "wafer” or "die" herein my
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from the scope of the claims set out below.




of optical conponents, including refractive, reflective, magnetic,
el ectromagnetic and electrostatic optical conponents. 10 Wile specific
enbodi nents of the invention have been described above, it will be
appreciated that the invention may be practiced otherw se than as
descri bed. For exanple, the invention nmay take the formof a conputer
program cont ai ni ng one or nore sequences of machi ne-readabl e i nstructions
describing a nmethod as discl osed above,l3r a data storage nedium (e.qg.
sem conductor nenory, nagnetic or optical disk) having such a conputer
program stored therein. 15 The descriGiiAlMs above are intended to be
illustrative, not limting. Thus, it will be apparent to one skilled in
the art that nodifications may be nmade to the invention as descri bed
W tRout 1 depagh bRGioril A0id:MarBERRGN0 ncd] oBinfiifRe.Set out bel o 13- CLAING
1. An electronic device manufacturrng metho co%rprl sing: applying a
plurality ofappéyeg splofaligodfdayets of adiopddi radiats@Nshditixeamaredis d8d Subdtatd and
substrate; and 5 projecting a patterned beam of radiation onto a substrate
coveted in aPrPicF4Rs 4%?5‘?@?‘16683%@ radipigereento p adisaete eeveseshisiatiirsidayienecthe egleredt he
pattern S A in ing a pattern for use in form .
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inthe plurality of layers of colored radiation sensitive materials, 10
wher ei ninahey aggps; gAdent mar k i ncl udes substantially orthogonal Iy orientated
features forfoal ljn%rgl nten%n ktwo oriﬂrhqgon di rgcﬁi 0(1515, .and the order, ‘(gf said
appl yi ng t he ORI AMERenbpagks s ihe phalfy phiayes phoploged fialiam ssusiiye maferials; o s
andqo f ofmareilg the alignnment marks are flexibility determ ned in accordance
with the colors of the plurality 15 layers of colored radiation sensitive
mat eri al s. 2Zaidpbignmentmek oicludbssubstantiallyorthegonelbnpidnsitaigfeatanee fopiipgmemiird
radiation s nsit'i e material such that areas of irradiated first materi al
remain tg’rﬁ’d)r@f’%%{? é’fecﬂﬂ‘i‘sr’? iated first material are renoved or vice versa
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forming the alignment marks are flexibility determined in accordance with the colors of the plurality

15  layers of colored radiation sensitive materials.

2. The method of claim 1, further comprising developing said radiation sensitive material such
that areas of irradiated first material remain and areas of unirradiated first material are removed or vice
versa and applying a second radiation sensitive material wherein said second layer of radiation

20  sensitive material has a different colour to the colour of said first radiation sensitive material.

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

25
4. 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.




20 sensitive material has a different colour to the colour of said first
radi ation sensitive material. 3. The nethod of claim2, wherein said col our
of said second radiation sensitive material is blue or cyan. 25 4. The

met hod of claim11, wherein said alignnent 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. fk~ 14 5. The nethod of claim
1, wherein said alignment mark, after dével opi ng and application of a
second radi ation sensitive material, has a pattern which has contrast due

t o chanfes i Thaméthedof alainyl, wheteiwewil Aigemsntofiark,étendavicloptnigahd appdicatneifaped
first radl’?fL n .sensitive material and those which are second radiation
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7. The nethod of claim1l ereln sald other areas are in a scri I ne
area of setcbmdmdiasmmlanveﬂn@teﬁal. The nmethod of claim 1, wherein devel oped

radi ation sensitive material fornms part of said device. 9. The nethod of
claitn1l , wherein said device is a CMOS or CCD device. 15 10. The mnet hod
of claim1, e S l.ogr. fi met hod
of ol a1, bl STnACKAER:] RELHLG A IE AR L Aich st ottt et

pr oj eCttedm)rrrﬁW@‘tyéHONSI ng said features of said alignnment mark. 20 12. An
el ectroni ¢ device manufactured according to the nethod of claim1
conprising features of said alignment mark. 13. A nask for use in the
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10
8. The method of claim 1, wherein developed radiation sensitive material forms part of said
device.
9. The method of claim 1, wherein said device is a CMOS or CCD device.

15
10. The method of claim 1, wherein said device features are colour filters.
11.  The method of claim 1, further comprising aligning said substrate in a lithographic projection
apparatus using said features of said alignment mark.

20

12 An electronic device manufactured according to the method of claim 1 comprising features of

said alignment mark.

13. A mask for use in the method of claim 1, comprising patterning structures for endowing a
25  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.




25 projection beamof radiation with a pattern useful in form ng col or
filters on a die or dies on a substrate and patterning structures for
endowi ng said projection beamof radiation with a pattern useful in
formng an alignment mark in areas outside said dies. ABSTRACT Device
Manuf acturing Met hod, Mask and Device A nethod for use in manufacturing
CCD or CMCS image sensors in which a subhstrate covered in a |ayer of
colored radiation sensitive material hds a patterned beam of radiation
projected onto it. The patterned beam of radiation includes a pattern for
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Fig. 5a Device Manufacturing Method, Mask

and Device

A method for use in manufacturing CCD or CMOS image sensors in which a substrate covered
in a layer of colored radiation sensitive material has a patterned beam of radiation projected onto it.
The patterned beam of radiation includes a pattern for forming device features in areas of a product die
and a pattern for use in forming features of an alignment mark in other areas. This avoids the

10 difficulty of aligning on alignment marks which are below a colored resist.
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