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Sources of major errors

e 1. Peak int itv det inati (a) Validity of measurement with respect to equation (2) for determining
| e-beam - Feak intensity determination percentage coverage of trace contaminant. Now combining (7) and (8)
Tool '
N c (b) Tool setup error [see equation(5)] o2 o2 Y
— =ty Y.L (9)
~+--#--- XPS Spectra % ¢ (Deg) 80 -— Ri n)  NTomy
é Equation (9) allows one to optimize the number of scans for a
» S Linear ‘ desired accuracy where one already knows a typical composition.
Background R Pl .
: R 4 S

—— Shirley ‘e *

. . . . L I P 6 + Dwell Time = 10 ms
Figure 1: Schematic (left) showing basic contamination 4 - Background Ioe : : |
mechanism. The actual exposure tool at our site (right). - - - Tougaard * # ; B Dwell time =20 ms

: ¢ ' s Dwell Time = 50 ms
@ Background ¢ ¢ : :
= . . : _ 4 < Dweell Time = 200 ms
' Contamination layer (<1nm) ‘ 5 3 - é H * —— sartin) trend
l g ¢ : 2 3
= SR A
—= ! ¢ : 1.5 :
Z2- 4 > : Anisotropy f |
z o o a Anisotrop: 2.0 A
Ruthenium (~ 70nm) -E mﬂ’!&'_“:_ ] Q Figure 6: Plot of eqn.(5) showing the variability that can occur from not 0 B} =
= L T considering angle change. 0 200 400 600 800 1000 1200 1400 1600
Amorphoussiicont2rom 1l | T | T . ‘__': ::-.___;'_" -~ :i T(ms)
h‘“% * Same peak intensity determination method needs to be used during the Figure 10: Plot of Gold signal for equation (7). This gives C = 0.46 for gold.
= e o sample analysis as the RSF determination.
Silicon (111) Substrate 0 | B | * Same RSF needs to be used for calculating tool transmission function. S
295 290 285 280 275 * Results for thin flim (<10nm) needs to be interpreted with caution. um mary
Figure 2: Schematic showing the composition of Binding Energy (eV)
witness plate sample. Figure 4: Depending on the choice of the background user would infer We identified the major source of errors in tool to tool matching. Found

different peak intensity. a way to reduce major source of errors. We also found a robust method
for reducing variability by the same tool.
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