METHOD FOR FABRICATING DEVICE STRUCTURES HAVING A
VARIATION IN ELECTRICAL CONDUCTIVITY TECHNICAL FIELD [0001]
The invention relates, generally, to methods for fabricating semiconductor
devices and, more particularly, to the fabrication of device structures having
predetermined electrical conductivity, such as resistors and transistor
components. BACKGROUND [0002] The fabrication of semiconductor
devices involves the Ei[(lajguential formation of device structures in accordance
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design rules that are continually reduced in order to provide high-speed,

highclgRgibaderjeg$on a semiconductor substrate. Accordingly, the various
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Despite the need to reduce the feature size of device components, certain
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amount of substrate surface area can be needed to obtain a
and the like, are fabricated according to design rules that are continually reduced
in order to provide high-speed, high-density devices on a semiconductor
substrate. Accordingly, the various components of the device are designed to
have extremely small feature sizes. Further, the various components are packed
together as tightly as possible to avoid consuming excessive substrate surface
area.
[0003] Despite the need to reduce the feature size of device components,
certain components, such as sheet resistors, and the like, depend on feature size
to determine their electrical conductivity. For example, sheet resistors are
typically laid out to have a resistance that corresponds to the length and width
dimensions of the resistor on the substrate surface. Typically, to fabricate sheet
resistors, a patterned semiconductor body, such as polycrystalline silicon, is
formed on the substrate and implanted with conductivity-determining dopants to
set the electrical resistance of the resistors. The electrical resistance of the
sheet resistors will vary in accordance with the dimensions of the semiconductor
body. Thus, a large amount of substrate surface area can be needed to obtain a

predetermined resistance level.



predetermined resistance level. 1 [0004] The component density restrictions
imposed by sheet resistors are particularly significant where block resistors,
such as, electrostatic-discharge- protection (ESD) resistors are included.
These resistors, otherwise known as unsilicided resistors, are situated over
active portions of a metal-oxide- semiconductor (MOS) device. The
unsilicided resistors are typically formed between the gate electrode and the
source and drain region of the MOS transistors. In this configuration, the
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typically doped at the same time as other device structures during the
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components, such as transistors, and the like. Maximum dopant activation,
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resistors. [0006] Further improvements in device fabrication methods are
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SUMMARY [0007] In one embodiment, a method for fabricating a
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absorbing layer has a variation _ _ o
typically doped at the same time as other device structures during the fabrication

process. The fabrication process seeks maximum dopant activation in order to
maximize the performance of other implanted device components, such as
transistors, and the like. Maximum dopant activation, however, results in very
low sheet resistance values in the doped resistors, which are often not optimal
for various types of resistors, such as unsilicided resistors.

[0006] Further improvements in device fabrication methods are necessary to
provide device structures, such as resistors, and transistors, that have electrical
conductivities independent of their feature size.

SUMMARY

[0007] In one embodiment, a method for fabricating a semiconductor device
includes forming a device structure. A radiation absorbing layer is formed
overlying the device structure, where the radiation absorbing layer has a variation
in absorbance. The device structure is irradiated and the radiation absorbing
layer imparts a variation in electrical conductivity of the device structure that
substantially corresponds to the variation in absorbance.



in absorbance. The device structure is irradiated and the radiation absorbing
layer imparts a variation in electrical conductivity of the device structure that
substantially corresponds to the variation in absorbance. 2 [0008] In another
embodiment, a method for forming device structures having a variation in
electrical conductivity includes forming a plurality of device structures having
substantially the same area of dimensions. A radiation absorbing layer
h?églé) a variation in absorbance is formed overlying the device structures.
E
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9-10 illustrate, and cross-section, processing steps in accordance wi
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of the resistors varies in substantial correspondence with the variation and

absorbance of the radiation absorbing layer.

BRIEF DESCRIPTION OF THE DRAWING

[0010] FIGs. 1-3illustrate, and cross-section, processing steps in accordance
with one embodiment of the invention;

[0011] FIG. 4 illustrates a plain view of a resistor configuration in accordance
with an embodiment of the invention;

[0012] FIGs. 5-8 illustrate, and cross-section, further processing steps of the

embodiment illustrated in FIGs. 1-4;

[0013] FIGs. 9-10 illustrate, and cross-section, processing steps in

accordance with another embodiment of the invention.

DETAILED DESCRIPTION

[0014] lllustrated in FIG. 1, in cross-section, is a portion of a substrate 10
having already undergone several processing steps in accordance with an
embodiment of the invention. A device structure 12 overlies substrate 10 and
includes sidewall spacers 14 adjacent to the edges of device structure 12. In one

embodiment, device structure 12 is a resistor formed by depositing

3



[0014] lllustrated in FIG. 1, in cross-section, is a portion of a substrate 10

having already undergone several processing steps in accordance with an
embodiment of the invention. A device structure 12 overlies substrate 10 and
includes sidewall spacers 14 adjacent to the edges of device structure 12. In

one embodiment, device structure 12 is a resistor formed by depositing 3
polycrystalline silicon on substrate 10, followed by forming a lithographic

pattern on the polycrystalline silicon and etching the polycrystalline silicon to
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the portion of substrate 10 illustrated in FIG. 1 can be a single-crystal silicon
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such as gate electrodes, capacitor plates, and the like. In an alternative
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structure 12 is a gate electrode, for example, substrate 10 will also include a
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from processing carried out in accordance with the Invention, the following
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device structure 12 is formed, a doping process is carried out to introduce
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d(c)jg\r/]ige structure 12 from substrate 10. Although a number of different device
structures can benefit from processing carried out in accordance with the
invention, the following description relates to the formation of sheat resistors,
such as unsilicided resistors used for ESD protection in a semiconductor device.
[0016] Once device structure 12 is formed, a doping process is carried out to
introduce conductivity-determining dopants into device structure 12. The doping
process can be specifically configured to dope device structure 12, or the doping
process can be performed in conjunction with the doping of other device
structures or substrate regions.
[0017] After forming device structure 12, a radiation absorbing layer 16 is
deposited to overlie device structure 12, as illustrated in FIG. 2. Radiation
absorbing layer 16 is preferably conformally deposited to provide a uniformly
thick layer overlying device structure 12 and the remaining regions of substrate
10. Radiation absorbing layer 16 can be a number of different materials having
the capability to absorb radiation impinging upon the upper surface of layer 16.



process can be performed in conjunction with the doping of other device
structures or substrate regions. [0017] After forming device structure 12, a
radiation absorbing layer 16 is deposited to overlie device structure 12, as
illustrated in FIG. 2. Radiation absorbing layer 16 is preferably conformally
deposited to provide a uniformly thick layer overlying device structure 12 and
the remaining regions of substrate 10. Radiation absorbing layer 16 can be a
number of different materials having the capability to absorb radiation
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with hydrogen. Further, layer 16 can be a carbon-hydrogen layer that further
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absorbing layer 16 is deposited by a chemical-vapor deposition (CVD)
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to CVD and PECVD, layer 16 can be deposited

b
peIaacad fo¥iadignesedE FEMD) iy @gbaﬁéaﬁﬁitﬂeadﬁ»k@%m@mga
apgh Rl dRP 19h IBREGOFIRNCY YIkhaPEDGES, Ph e 2YeRHML tRYIBHAB by a

absorbing layer 16 can be utilized in connection with the fabrication of
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in which layer 16 provides a protective function to underlying materials
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coating used in a lithographic patterning process. Accordingly, the process of
tHEOMPOMESHSCERI W iAtegraieenductor device fabrication process. For example,

radiation absorbing layer 16 can be an etch-stop layer in which layer 16 provides
a protective function to underlying materials during subsequent etching
processes carried out in the device fabrication process. Further, radiation
absorbing layer 16 can be an anti-reflective coating used in a lithographic
patterning process. Accordingly, the process of the invention can be integrated
with additional semiconductor device processing steps, such that the radiation
absorbing layer performs a variety of different functions. In this way, the
inventive process can be fully integrated into a variety of device fabrication
processes without requiring additional or special processing steps beyond those
already used in a device fabrication process.

[0020] Referring to FIG. 3, a lithographic mask 18 is formed to overlie a
portion of radiation absorbing layer 16. Lithographic mask 18 can be formed in a
wide variety of configurations depending upon the desired configuration of the
unsilicided resistors. For example, one possible configuration is illustrated in the
plain view of FIG. 4. Upon removal of the portions of device structure 12



with additional semiconductor device processing steps, such that the
radiation absorbing layer performs a variety of different functions. In this
way, the inventive process can be fully integrated into a variety of device
fabrication processes without requiring additional or special processing steps
beyond those already used in a device fabrication process. [0020] Referring
to FIG. 3, a lithographic mask 18 is formed to overlie a portion of radiation
absorbing layer 16. Lithographic mask 18 can be formed in a wide variety of

coRosRAiSditRqgEAamg NRsKth despeascohiRpiriesiasiaharasdmsisieds will be

regigiia- drPE GyéraRies @ne possible configuration is illustrated in the plain
view of FIG. 4. Upon removal of the portions of device structure 12 5 exposed
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unsilicided resistors having a wide variety of geometric configurations can be
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serpentine patterns, a resistor block having a plurality of voids, and the like,
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structures, such as MOS transistors, isolation regions, electrical interconnect
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varisRid )leglesabrasdsirace values can be imparted to device structure 12.
In one embodiment, the electrical resistance of device structure 12 will

d&0@AdlupoRerenstan upon the particular pattern of radiation absorbing layer 16
and the particular type of subsequent processing, a variety of electrical

resistance values can be imparted to device structure 12. In one embodiment,
the electrical resistance of device structure 12 will depend upon the total
percentage of aerial coverage provided by radiation absorbing layer 16. In the
embodiment illustrated in FIG. 4, a repeated array of mask islands can be formed
that defines the percentage area of the resistor covered by radiation absorbing
layer 16. Because the final electrical resistance of device structure 12 is
determined by the percentage of device structure 12 covered by radiation
absorbing layer 16, the process is not dependent upon the precise alignment of
lithographic mask 18. Those skilled in the art will appreciate that this aspect of
the invention further increases the utilization of the inventive process in a variety
of semiconductor device fabrication processes.

[0023] In the process described above, after forming lithographic mask 18,
exposed portions of radiation absorbing layer 16 were completely etched to
expose the upper surface of device structure 12 underlying the etched portions of
radiation absorbing layer 16. In another process embodiment, as illustrated in



percentage of aerial coverage provided by radiation absorbing layer 16. In
the embodiment illustrated in FIG. 4, a repeated array of mask islands can
be formed that defines the percentage area of the resistor covered by
radiation absorbing layer 16. Because the final electrical resistance of device
structure 12 is determined by the percentage of device structure 12 covered
by radiation absorbing layer 16, the process is not dependent upon the
precise alignment of lithographic mask 18. Those skilled in the art will
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processes. [0023] In the process described above, after forming lithographic
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etchéd portions of radiation absorbing layer 16. In another process
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portions of radiation absorbing layer 16 exposed by lithographic mask 18,
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layer 16 having a reduced thickness. [0024] As illustrated in FIG. 6, upon .
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portions of device structure 12. Upon |rradiating device structure 12, a spatial
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higher radiation energy will be transmitted to portions of device structure 12
underlying region 20 as compared to portions of device structure 12 underlying
region 22.
[0025] The radiation energy can be directed to device structure 12 from a
flash annealing source, or a laser annealing source, or the like. The radiation
source provides a relatively uniform radiation field that is attenuated by radiation
absorbing layer 16. In one embodiment, a laser annealing process is carried out
to activate the conductivity-determining dopants in device structure 12. For
example, the laser annealing apparatus produces electromagnetic radiation
having a wavelength ranging between about 600nm to about 1000nm. Radiation
absorbing layer 16 is initially deposited to a thickness of about 0.2nm to about
2500nm. In one embodiment, upon the partial etching of radiation absorbing
layer 16, region 20 has a thickness of about 0.1 nm to about 1250 nm.
[0026] In a process variation, portions of radiation absorbing layer 16 exposed
by lithographic mask 18 are completely etched away exposing the upper surface



transmitted to underlying device structure 12. In the illustrated embodiment,
higher radiation energy will be transmitted to portions of device structure 12
underlying region 20 as compared to portions of device structure 12
underlying region 22. [0025] The radiation energy can be directed to device
structure 12 from a flash annealing source, or a laser annealing source, or
the like. The radiation source provides a relatively uniform radiation field that
is attenuated by radiation absorbing layer 16. In one embodiment, a laser
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produces electromagn.etlc radiation having a wavelength ranging between
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embodiment, upon the E?yrtial etching of radiation absorbing layer 16, region
2082 aies3|Aa@r d.8-nm to about 1250 nm. [0026] In a process
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form a second radiation absorbing layer 24. Second radiation absorbing layer
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preceding process technique, device structure 12 is irradiated through
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absorbing layers 16 and 24, such that a spacial variation in electrical
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[0028] Upon irradiating device structure 12 and removal of radiation absorbing
layers, device structure 12 includes regions having different electrical
conductivity. As illustrated in FIG. 8, the variation in radiation absorbance by the
one or more radiation absorbing layers forms a region 26 and a region 28 in
device structure 12. The electrical sheet resistance (Rs) differs between regions
26 and 28 of device structure 12. For example, because of the increased energy
imparted to region 26, a high degree of dopant activation takes place in region
26. Correspondingly, because of the relatively lower radiation energy imparted in
region 28, a reduced level of dopant activation occurs in region 28. Accordingly,
the electrical resistance of region 26 is less than the electrical resistance of
region 28.
[0029] Using the foregoing process, a sheet resistor having a predetermined,
uniform layout on substrate 10 is fabricated having a variation in sheet
resistance. Accordingly, a range of sheet resistance can be obtained that is
independent of the plane geometry or material volume of the resistor on
substrate 10. Since the overall sheet resistance of device structure 12 will have



absorbing layer 24 can be, for example, amorphous carbon including
hydrogen and additional species as previously described or, alternatively,
layer 24 can be a different material, such as silicon nitride or silicon oxide, or
the like. [0028] Upon irradiating device structure 12 and removal of radiation
absorbing layers, device structure 12 includes regions having different
electrical conductivity. As illustrated in FIG. 8, the variation in radiation
absorbance by the one or more radiation absorbing layers forms a region 26
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because of the increased energy imparted to region 26, a high degree of

dépantRrucariihaKasislies abragRINg JayEorespEndmEl, detaliRedbaifzough
R YRS SUSGRHRNFRBEAMERAIRA I GRS eBya A ERELIAYE| Adsistance

dopant activation occurs in region 28. Accordingly, the electrical resistance
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ag/é)ut on substrate 10 is fabricated having a variation in sheet resistance.

I
ARBRAhgIyAraR§E DINsABER Idansa i@ et Be IhkasiaehiokthadBYRAIRMIS
of IISuRIANEIHFIME Y QhdBterinl RIUMRPAIES ERTAMMEh SHPSIAQf resistors

Since the overall sheet resistance of device structure 12 will have 8 a value
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absorbance of the radiation absorbing layer. As previously described,
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variations in the resistance variations within device structure 12 are possible.
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resistors, where each of the masks has different etching resistance. For
example, a blocking mask 36 is formed over resistor 32 and a tri-tone mask is
formed over adjacent resistor 31. Resistor 30 is free of any overlying lithographic
masking material. Alternatively, resistor 30 can have a completely transparent
layer (not shown) overlying the radiation absorbing layer 34. The various mask
structures are formed by depositing a layer of resist overlying radiation absorbing
layer 34 and exposing the resist layer with an exposure mask having regions of
different transmission characteristics. For example, exposure mask 40 includes
a blocking region 42, a tri-tone region 44 and an open region 46. Upon exposure
of the resist through exposure mask 40, and carrying out a resist development
process, a relatively thick blocking mask 36 and partial mask 38 are formed over
radiation absorbing layer 34.

[0031] After forming masks 36 and 38, an etching process is carried out to
etch portions of radiation absorbing layer 34. Since mask 38 is formed to a
relatively small thickness, mask 38 erodes during the etching process. Once
mask 38 is completely eroded, the etching process attacks portions of radiation



illustrated in FIGs. 9 and 10. In the illustrated embodiment, a plurality of
resistors 30, 31, and 32 are formed on a substrate 33. In one aspect, the
resistors are all sized to substantially the same dimension. Accordingly, each
of resistors is formed by approximately the same volume of semiconductor
material. A radiation absorbing layer 34 overlies the resistors and substrate
32. Processing steps are carried out to form different lithographic masks
over each of the resistors, where each of the masks has different etching

reaipsiarRiag fayeeR4riiide BYBIScRIAGPSsk GerTe seandingle beeaster Biogkiag
afa908anesh s @i ad Hyer AiRABEE resiRiR 3Bl REIBAU NI Ify IFRE IS of

overlying lithographic masking material. Alternatively, resistor 30 can have a
céﬁ%@@&%bmﬂﬁygﬁﬂ ?ﬁ%ﬁbﬂ&ﬁ?ﬁmlpfﬁ&@ﬁé- rfﬂﬁaﬂffﬁ g% oRSiFpNs of
laygdistiod BB AGHANS MASK3SIRIE G 8IEIKIRS Py sleBesiig adawially
resist overlying radiation absorbing layer 34 and exposing the resist layer
WitRRNBH o EUERISINERE ASkibh B I QliffE QVRRHIPIgEIGIHING resistor 30, a

Zgﬁ’ﬁi@ﬁrﬁ%ﬁiﬁﬂfrﬁé%ﬁ?tﬂn@ﬂﬁ?@k’ @W@ﬁh&?@%k‘é’@%%@%ﬁﬁ%%@bss.

a tri-tone region 44 and an open region 46. Upon exposure of the resist
thQR3BlexpBsiRERGIR B b, cieycp BRiatieiet the elspinemqsese st
relafeRINItBIcHh RARCKEN Y TRk PEAMbRABILIBARY BFredaiaed Sysfial thickness

radiation absorbing layer 34. [0031] After forming masks 36 and 38, an
el iR ProcR 555 QUREE R Y6 NiasHRIslRN3 b3 AGeADH ERABMAYMpEIes

3estiior A hiIRITRSSIIR S2relalively reiatbingknesoinAsid@ Rgtdsmstors
durmg the etching process. Once mask 38 is completely eroded, the etching
P

& atRe ResbsesiatmtidayaBYfisHNERS SN YRlEAYMRY fRIERSPONdS
3% GRITRRANGHNGIs MRGAMSERISEKING reVRIEAS,ISJarmBe KhadasdRy layer 34.

thickness, mask 36 protects underlying portions of radiation absorbing layer

24 e hidheavALOsEeRas! ACHKRIRMRN RIS dha NI esspRRyvalue, wil
|layercPded el YEISR SONACBATS SErR1a Y PREHANY higher resistance values

will be created in resistors 31 and 32, because of the relative increase in
thickness of radiation absorbing layer 34 overlying these resistors.

[0033] By way of the process described above, resistors having substantially
the same size will have a variation in resistance values depending upon the
spatial absorbance characteristics of the radiation absorbing layer. By
decoupling the sheet resistance values from resistors having substantially the
same size, a great deal of flexibility is provided to device designers in the layout
of resistors in various semiconductor devices, such as integrated circuits,
memory devices, logic devices, and the like. Those skilled in the art will
appreciate that the processing techniques disclosed herein can be applied to the
fabrication of transistor components. For example, in FIG. 10, resistors 30, 31,
and 32 can be gate electrodes of adjacent MOS transistors. In accordance with
the inventive process, each gate electrode can have a different electrical
conductivity depending upon the spatial variation and absorbance characteristics
of the radiation absorbing layer. Further, the structure illustrated in device 10 can
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unetched. Further, since a mask is not formed over the remaining resistor 30,
a portion of radiation absorbing layer 34 is fully exposed to the etching
process. [0032] Referring to FIG. 10, upon completion of the etching process
and removal of mask 36 and 38, radiation absorbing layer 34 has a spatial
thickness variation. A first region 48 overlies resistor 30, a second region 50
overlies resistor 31, and a third region 52 overlies resistor 32. Upon
irradiating resistors 30, 31, and 32, each resistor will have a different resistor

VARRFGRENESRIEGSAH SEPROHY RIBISEChH CIRAGIAERIN GRNGIEpIt dtidiaspnt regions
ragfiatignabspdhipelaysyidd. The highest level of dopant activation and,

hence the lowest resistance value, will be created in resistor 30.

cHE3HondHyly, ikbiatrrpRIRghBIaEkIstatas/aRAsdaAEHeestGateetied for
resistSRY dadide rrALRS H A0 SN ARG HERSE It tiiskEssa RithadIaHa fully

absorbing layer 34 overlying these resistors. [0033] By way of the process

desexisies e aslviediaens sehingsabsmtidiPIrskiln isizeaart yullegcognize
VRRRLIRNHLIBESIRRefrkatiGTCaRe DdNgiBRe Ao SRAHALARRRERA M arting from

characteristics of the radiation absorbing layer. By decoupling the sheet
rébiatapiEd Qhihedvemtiisistirs iy SubNdRIXAYI etk osdirdiglianmptads can
deal G4 x&lbly i3 PERYHIRTEIMARURRAFIGNAIPAY, eI & SRREMIFSYNand the

various semiconductor devices, such as integrated circuits, memory devices,
1018 dEHEBST aRETRE i ATFRISEIRIFEHEN G RHCEASAR SiifptasAleaianice

PIRISE NS IESHRLIHES HIEHOETIREEN i Sesarpbeth&oitee daRTkabaniel out.

transistor components. For example, in FIG. 10, resistors 30, 31, and 32 can

b&gEee e cifoRddiin adpaeip Wi e Al diiBeraphicBrrakhcalgitasgeep UV and

iWW&Q&@?%rS?ﬁBQ@%M@%%B%&@T PhhSHAGHIeR disclosed
conductivity depending upon the spatial variation and absorbance

cIRICRITBRIRGE SSate Pedrrstinchn A HSiHN A anhaRdrecsliiicatians are within
ilysiratepingiedprAderar ks pies RALAIRSERL PRRASTION Plates that

capacitively couple with different regions
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of a semiconductor device. [0034] Thus, it is apparent that there has been
described a method for fabricating device structures having a variation in
electrical conductivity that fully provides the advantages set forth above.
Those skilled in the art will recognize that numerous modifications and
variations can be made without departing from the spirit of the invention. For
example, a wide variety of irradiation methods can be used, such as
rapid-thermal-annealing (RTA), pulsed laser annealing, and the like. Further,
n rous different etching processes, such as electronic-
cm@gresonance (ECR) etching processes, and the like, can be carried
oyt. Moreayeli i AGFLBRLANY AU MRDABLILIBR RS BaRtEYisHEh 2
deep UV and X-ray masks, hard masks can also be used as etching masks
in the dMENRSG deMisRSHi¢EE8es. Accordingly, all such variations and

dificatior - ) ’
modi '%WE%M@%&%%%%% /e e AYEImAH RALBIAARCe

thereof. IMS: 1. A method ricating a semiconductor device
cOYRIENG thR ARYigRdeEBE 8 ructure; forming a radiation absorbing layer

havingigy@Hdatgnie aksrreaneRigMerlying the device structure; irradiating

the device structure, wherein the radiation absorbing layer imparts a variation
in electMpareédiir cadiglionARIRGING SR IMP ISRy RHAY HeRlssHRRY
t%&%\d@ﬂ@ﬂ?'&ir!hé%@é%&u@@%@fﬁﬁﬂaﬂg%%%aﬁtﬁ@r!dQH@iOSr%tion in

radiation absorbing layer having a variation in absorbance comprises

fORREAEPARERiation absorbing layer having a thickness variation over the

device structure. 3. The method of claim 2, wherein forming a radiation

absorbin_lg layer havin ] . ] o . .
2. he’method ot claim 1, wherein forming a radiation absorbing layer having
a variation in absorbance comprises forming a radiation absorbing layer having a

thickness variation over the device structure.

3. The method of claim 2, wherein forming a radiation absorbing layer having
a thickness variation over the device structure comprises forming a mask pattern
on a portion of the radiation absorbing layer and removing all or a portion of the

radiation absorbing layer exposed by the mask pattern.

4. The method of claim 2, wherein forming a radiation absorbing layer having
a thickness variation over the device structure comprises forming a mask having
a spatial variation in etching characteristics on the radiation absorbing layer and
etching the mask and portions of the radiation absorbing layer.

5. The method of claim 4, wherein forming a mask having a spatial variation

in etching characteristics comprises forming a mask comprising regions having

differing thickness.
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a thickness variation over the device structure comprises forming a mask
pattern on a portion of the radiation absorbing layer and removing all or a
portion of the radiation absorbing layer exposed by the mask pattern. 4. The
method of claim 2, wherein forming a radiation absorbing layer having a
thickness variation over the device structure comprises forming a mask
having a spatial variation in etching characteristics on the radiation

absorbing layer and etching the mask and portions of the radiation absorbing

lafer. 5. TR MRiMR of Srifth 4 MW ERPBRTREECAERAR NG 355 Faithihe
vagatian dueie g a/aCtstisHan SOMRIIRSMIRE MR A Saat AERIRARN
regions having differing thickness. 12 6. The method of claim 4 further
cégﬂiﬁ’

regpghiaingdiickness of the radiation absorbing layer varies in relation to the
spatial variation in etching characteristics of the mask. 7. The method of
claim 1, wherein forming a radiation absorbing layer having a variation in

raing devenyariesinsriahenie thesarsial aruiatinnympishingshasmceristics

absorbaneR ¢RBIRBEST EFAAVINGVA BYIHOR Ph RS sadidieid nAkSSERIS RFEr having

over the device structure and forming a second radiation absorbing layer on

thd RIAALO RN ARPerpang R GABTRLSEST 'QEIRY m%@@m%m& WO
raé’é@@?ﬂi AP FABING dRYRE %Vi@@%ﬁé’t@@‘@r@ Ry ih@‘é%écﬁf&*‘rﬁ@%‘ﬂi%
that differs from the remaoved portion. 9. The method of claim 1, wherein
irRRESHAG B YRVACEIBE HAUICCDRISHEEs 1aser annealing the device
structure. 10. The method of claim 1, wherein forming a device structure

comprises forming a resistor. 11. The method of claim 10, wherein imparting
aSariatid e BRIEPR Qf claim 1, wherein forming a second radiation absorbing

layer comprises forming a layer having a composition that differs from the

removed portion.

9. The method of claim 1, wherein irradiating the device structure comprises

laser annealing the device structure.

10.  The method of claim 1, wherein forming a device structure comprises

forming a resistor.

11.  The method of claim 10, wherein imparting a variation in electrical
conductivity of the device structure comprises imparting a variation in sheet
resistance of the resistor.

12.  The method of claim 1, wherein forming a device structure comprises

forming a plurality of resistors, wherein at least two of the plurality of resistors
have different sheet resistance values.
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conductivity of the device structure comprises imparting a variation in sheet
resistance of the resistor. 12. The method of claim 1, wherein forming a
device structure comprises forming a plurality of resistors, wherein at least
two of the plurality of resistors have different sheet resistance values. 13 13.
The method of claim 1, wherein forming a device structure comprises
forming a portion of a transistor. 14. The method of claim 1, wherein
irradiatinag comprises flash annealing the device structure. 15. A method for

fotfing d&@dBeifaetaf<daiay hgvaaiatie AMinNel aceifvit Scolifdeittifig o RMRrises
MBIReR §ARigBIof Rk RIHrality of device structures having

substantially the same area dimensions; forming a radiation absorbing layer
having a variation in absorbance overlying the device structures; and

iMmRarting gieR{E M G YEUSHYIY %%ﬁ‘ﬁﬂﬁ%i%rt‘iHﬁtHEﬁﬁdei’é'l@é?iQstﬁ%nnealing the
i

electrical conductivity of at least two device structures differs in accordance
WHBMISE $HH&lBIeIn absorbance of the radiation absorbing layer. 16. The
method of claim 15, wherein imparting electrical conductivity comprises
irradiatin& the device structures and annealing the device structures. 17. The

mbhod 6f RISIRPESORISPRIAGSIANIRG StFdetafrh b4BLMYAEFEP MRV figCirical

VAR INIADIAEPARIASPBMTIBASIFRIMINg a radiation absorbing layer

having a differing thickness over each of the at least two device structures.

18. ThEPFRDA BRI OF QRYiSSIHICHIFRTAAA RORIGREIRRY IS eafiop&rea
obyivienigigriBickness over each of the at least two device structures and

etchin(% the radiation absorbing layer using the resist mask as an etching
mask. forming a radiation absorbing layer having a variation in absorbance

overlying the device structures; and

imparting electrical conductivity to the device structures,

wherein the electrical conductivity of at least two device structures differs in
accordance with the variation in absorbance of the radiation absorbing layer.

16.  The method of claim 15, wherein imparting electrical conductivity
comprises irradiating the device structures and annealing the device structures.

17.  The method of claim 15, wherein forming a radiation absorbing layer
having a variation in absorbance comprises forming a radiation absorbing layer

having a differing thickness over each of the at least two device structures.

18.  The method of claim 17 comprising forming a resist mask having regions
of differing thickness over each of the at least two device structures and etching
the radiation absorbing layer using the resist mask as an etching mask.

19.  The method of claim 15, wherein forming a plurality of device structures

comprises forming a plurality of resistors.
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19. The method of claim 15, wherein forming a plurality of device structures
comprises forming a plurality of resistors. 14 20. A method for fabricating
resistors comprising: defining resistors on a semiconductor substrate;
forming a radiation absorbing layer having a variation in absorbance
overlying the resistors; irradiating the resistors through the radiation
absorbing layer; and wherein the electrical resistivity of the resistors varies in
substantial correspondence with the variation in absorbance of the radiation
absorbing layer. 21. The method of claim 20, wherein defining resistors

COPPrises (U (dE AL SIS WS sBRI IRRBIEIhE: resistor structures with

a conductivity- determining dopant. 22. The method of claim 21, wherein

irradiaGiR) MO ERMSHNESOMP BEERICREIUCRh SHIRSY 28: The method of claim
20, Whesgil P HNAG A8 SIS IS SRimeY %@M&@iﬂg a warasariresbypriosite
resistor size on the semiconductor Substrate. 1
overlying the resistors;
irradiating the resistors through the radiation absorbing layer; and
wherein the electrical resistivity of the resistors varies in substantial

correspondence with the variation in absorbance of the radiation absorbing layer.
21.  The method of claim 20, wherein defining resistors comprises forming
resistor structures and doping the resistor structures with a conductivity-

determining dopant.

22. The method of claim 21, wherein irradiating the resistors comprises laser

annealing.

23. The method of claim 20, wherein defining resistors comprises forming a
standardized uniform resistor size on the semiconductor substrate.
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