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ITRS LER/LWR Specification ceeeee )

*ITRS breaks up LER into to frequency bands: low
and high frequency

e Low: T = Node Pitch -> 2-mp
* High: T = 0 -> Node Pitch

*Only LWR; Is specified
* Measurement length should be >= 2 um
 Sample spacing along length should be <=4 nm
e Orthogonal sample spacing not defined

* To get reasonable pixel spacing across edge,
ITRS spec implies requirement for rectangular
pixels
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e | TRS also states that the measurement should
be “biased” (corrected for SEM noise)
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e Assume noise to be
white

e Bias entire PSD
down to remove
noise effect

« SEM must be clean
enough for noise
floor period to be <
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Effect of length on LER
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Can we avoid requirement of 2-um long lines? ’/_\]\\'

* Reason for 2 um length is that it has been shown
that at that level the sigma no longer increases with
length

* Gme = O,

e It has also been shown that ¢_ can be statistically
determined by measuring several shorter lines
iInstead of one long line

e Constantoudis et al., J. Vac. Sci Technol. B 22,
1974 (2004)

* Var, = Var(W) + Var(CD) + Var(c,)
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Infinity LWR
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e MET-1K

e Raw LWR: 11.1 nm

-band LWR: 9.8 nm

 Unbhiased In

-band LWR: 10.8 nm

e Infinity unbiased In
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Effect of SEM noise
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Statistical relevance of measurement :\|\|*

e MET-1K
e | WR=94+2.1nm

(assuming single line
measurement)
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