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Initialization

ClearAl | @D

First input the packages needed for the study:

Needs@" St at i sti cs™ Dat aMani pul ati on” "D
Needs@" Gr aphi cs”™ Graphi cs™ "D

Needs@" Graphics PlotField "D

Needs@" Stati stics MultiDescriptiveStatistics "D

As usual, we use the following command to define the current working directory:

workdir = "f:&sum t onpétraci ngéovervi enéover |l ayé
Set Di r ect or y@wor kdi rD

f: ésum t onpét r aci ngéover vi ewéover |l ayé

f:\sum tono\traci ng\overvi ew\ over| ay

Data input and preparation
First we read in the data and create 4 arrays for the variables { x,x',z,z}



Overlay.nb

Cl ear @xdat a, zdata, x, z, xprinme, zpri neD

infile = workdir <> "xx1.dat";

OpenRead@i nfi | eD;

xdata = ReadLi st @i nfil e, Nunber, RecordLi sts -> TrueD;
Cl ose@i nfil eD;

infile = workdir <> "zzl.dat";

OpenRead@i nfi | eD;

zdata = ReadLi st@i nfile, Nunber, RecordLi sts -> TrueD;
Cl ose@i nfil eD;

np = Lengt h@xdat aD

X = Tabl e@xdat a@@i , 1DD, 8i, 1, np<D;
x1 = Tabl e@xdat a@@i , 2DD, 8i, 1, np<D;
z = Tabl e@zdat a@@i , 1DD, 8i, 1, np<D;
z1 = Tabl e@zdat a@@i , 2DD, 8i, 1, np<D;
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Data Display
Plot separately the real image and the angle distribution. First the image:
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field = 88-25, -25<, 8-25, 25<, 825, 25<, 825, -25<, 8-25,
fieldplot = ListPlot@field, PlotJoined->TrueD;
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xz = Tabl e@8x@@i DD, z@@i DD<, 8i , np<D;
xzpl ot = Li st Pl ot @xzD;
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Show@xzpl ot, fiel dpl otD
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Then the angles:

x1z1 = Tabl e@88x@@i DD, z@@i DD<, 8x1@@i DD, z1@@i DD<<, 8i, np<D;
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Show@x1z1pl ot, fi el dpl ot D;
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Compute now the overlay error for various gaps (units will be in nanometers):

gap = 10000 Hx nanoneters =L
xof f = x1 % gap;
zof f = z1 xgap;
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of f pl ot = Tabl e@8xof f @@i DD, zof f @@ DD<, 8i, np<D;
Li st Pl ot @of f pl ot, Frane -> TrueD;
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Discussion

Thisis apreliminary study of the overlay error induced by the optics. In order to obtain a better analysis we need a finer
mesh (i.e., more SHADOW runs).



