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CLAIMS 

What is claimed is: 

5 1. A method of preparation of a sample of a substrate for .ub-surface review 

using a scanning electron microscope apparatus, the metho. 	omprising: 

obtaining a first results file from an inspection app- -tus, wherein the first 

results file includes locations of defects detected in a . -vice being manufactured by 

the inspection apparatus; 

10 re-detecting a defect at a location indica 	d in the first results file; 

marking the location of the defect wit' at least one discrete marking point 

having predetermined positioning relativ: o the location of the defect; 

receiving a design file with a d- 	ign for the device; 

determining the location of 	e defect relative to the design for the device; 

15 ascertaining a cut local n and a cut angle in an at least a partly-automated 

manner using the design f. the device; and 

revising the first-suits file to generate a second results file which includes 

the cut location and 	e cut angle. 

20 2. Thr 	ethod of claim 1 further using a focused ion beam apparatus and 

further co, prising: 

derforming cutting at the cut location and the cut angle. 

3. The method of claim 2 further comprising: 

2 transferring the substrate and communicating the second results file from the 

scanning electron microscope apparatus to the focused ion beam apparatus, 
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wherein the scanning electron microscope apparatus and the focused ion bea ,  

apparatus are separate systems; and 

aligning a coordinate system of the focused ion beam apparatus 	ith a 

30 coordinate system of the scanning electron microscope apparatus u 	ng locations 

and images of a die corner and alignment sites prior to ascertain 	g the cut location 

and the cut angle. 

4. The method of claim 2, wherein the scannint electron microscope 

35 apparatus and the focused ion beam apparatus arc ntegrated in a single system. 

5. The method of claim 2 further co 	rising: 

performing imaging to obtain an i , -ge of the defect after the cutting is 

performed; and 

40 generating a third results fi 	including the image of the defect. 

6. The method of cl• m 5 further using a transmission electron microscope 

apparatus and further c 	prising: 

obtaining the 	ird results file; and 

45 performin• imaging using the transmission electron microscope to obtain a 

cross-section 	image of the defect. 

. The method of claim 1, wherein the mark comprises a multiple-point mark 

' 	has multiple discrete marking points. 
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8. The method of claim 1, wherein the marking point comprises a geo r - rical 

pattern which has alternating darker and lighter marking regions around a 	nter 

location. 

55 9. The method of claim 1, wherein the defect is in an arr. / and is located 

outside of a field of view from a corner of the array. 

10. The method of claim 9, wherein the defect • omprises a voltage-contrast 

defect. 

60 

11. A system for preparing a sample or sub-surface review, the system 

comprising: 

an inspection apparatus conf . 	red to inspect a device for defects, select 

defects for sub-surface review, a . output data on the selected defects to a first 

65 results file; 

a scanning electron 	icroscope apparatus configured to re-detect a defect at 

a location indicated in tr - first results file, mark the location of the defect with at least 

one distinct markin. soint with predetermined positioning relative to the location of 

the defect, recei 	a design file with a design for the device, ascertain a cut location 

m and a cut an. - in at least a partly-automated manner using the design for the 

device, a . revise the first results file to generate a second results file which 

includ: 	the cut location and the cut angle. 

12. The system of claim 11 further comprising: 

a focused ion beam apparatus configured to performing cutting at the cut 

location and the cut angle relative to the mark for the defect. 
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13. The system of claim 12, wherein the scanning electron microscope 

apparatus and the focused ion beam apparatus are separate systems, 	erein 

80 the substrate and the second results file are transferred from the sc. 	ning electron 

microscope apparatus to the focused ion beam apparatus, and 	erein a coordinate 

system of the focused ion beam apparatus is aligned with a 	ordinate system of the 

scanning electron microscope apparatus using locations - d images of a die corner 

and alignment sites prior to ascertaining the cut locati. 	and the cut angle. 

85 

14. The system of claim 12, wherein the -canning electron microscope 

apparatus and the focused ion beam appar- 	s are integrated in a single apparatus. 

15. A method for marking a d: ect for review on a target substrate, the 

so method comprising: 

obtaining a first results 	e from an inspection apparatus, wherein the first 

results file includes locatio . of defects detected in the target substrate by the 

inspection apparatus, w erein the defects detected include the defect for review; 

re-detecting tr - defect for review at a location indicated in the first results file; 

95 and 

markin 	the location of the defect with a mark that comprises at least one 

distinct m. 	ing point with predetermined positioning and separation relative to the 

defect '.r review. 

-too 16. The method of claim 15, wherein the mark comprises a multiple distinct 

marking points with predetermined positioning and separation relative to the defect 

for review. 
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17. The method of claim 15, wherein the distinct marking point co 	rises a 

105 	geometrical pattern. 

18. The method of claim 17, wherein the geometrical pa 	rn comprises 

alternating darker and lighter marking regions around a cent location. 
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CLAIMS 

1. A method of preparation of a sample of a substrate for 
sub-surface review using a scanning electron microscope 
apparatus, the method comprising: 

obtaining a first results file from an inspection apparatus, 
wherein the first results file includes locations of defects 
detected in a device being manufactured by the inspec- 
tion apparatus; 

re-detecting a defect at a location indicated in the first 
results file; 

marking on the substrate the location of the defect with 
multiple discrete and separate marking points, each said 
marking point having predetermined positioning rela-
tive to the location of the defect that is given by a number 
of pixels and a predetermined direction; 

receiving a design file with a design for the device; 
determining the location of the defect relative to the design 

for the device; 
ascertaining a cut location and a cut angle in an at least a 

partly-automated manner using the design for the 
device; and 

revising the first results file to generate a second results file 
which includes the cut location and the cut angle. 

2. The method of claim 1 further using a focused ion beam 
apparatus and further comprising: 

performing cutting at the cut location and the cut angle. 
3. The method of claim 2 further comprising: 
transferring the substrate and communicating the second 

results file from the scanning electron microscope appa- 
ratus to the focused ion beam apparatus, wherein the 
scanning electron microscope apparatus and the focused 
ion beam apparatus are separate systems; and 
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aligning a coordinate system of the focused ion beam appa-
ratus with a coordinate system of the scanning electron 
microscope apparatus using locations and images of a 
die corner and alignment sites prior to ascertaining the 
cut location and the cut angle. 

4. The method of claim 2, wherein the scanning electron 
microscope apparatus and the focused ion beam apparatus are 
integrated in a single system. 

5. The method of claim 2 further comprising: 
performing imaging to obtain an image of the defect after 

the cutting is performed; and 
generating a third results file including the image of the 

defect. 
6. 1he method of claim 5 further using a transmission 

electron microscope apparatus and further comprising: 
obtaining the third results file; and 
performing imaging using the transmission electron 

microscope to obtain a cross-sectional image of the 
defect. 

7. the method of claim 1, wherein the number of pixels is 
at a predeteiniined magnification and resolution. 

8. The method of claim 1, wherein each of the multiple 
marking points comprises a geometrical pattern which has 
alternating darker and lighter marking regions around a center 
location, each said marking region being a polygon having a 
vertex at the center location. 

9. The method of claim 1, wherein the defect is in an an-ay 
and is located outside of a field of view from a corner of the 
array. 

10. The method of claim 9, wherein the defect comprises a 
voltage-contrast defect. 
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11. The method of claim 1, wherein the marking is per- 
formed using carbon-bum marking. 

12. A system for preparing a sample for sub-surface review, 
the system comprising: 

an inspection apparatus configured to inspect a device for 
defects, select defects for sub-surface review, and output 
data on the selected defects to a first results file; 

a scanning electron microscope apparatus configured to 
re-detect a defect at a location indicated in the first 
results file, mark on the sample the location of the defect 
with at least one distinct marking point with predeter-
mined positioning relative to the location of the defect, 
receive a design file with a design for the device, ascer- 
tain a cut location and a cut angle in at least a partly-
automated manner using the design for the device, and 
revise the first results file to generate a second results file 
which includes the cut location and the cut angle, 

wherein said at least one distinct marking point comprises 
a geometrical pattern which has alternating darker and 
lighter marking regions around a center location, each 
said marking region being a polygon having a vertex at 
the center location. 

13. The system of claim 12 further comprising: 
a focused ion beam apparatus configured to performing 

cutting at the cut location and the cut angle relative to the 
mark for the defect. 

14. The system of claim 13, wherein the scanning electron 
microscope apparatus and the focused ion beam apparatus are 
separate systems, wherein the substrate and the second results 
file are transferred from the scanning electron microscope 
apparatus to the focused ion beam apparatus, and wherein a 
coordinate system of the focused ion beam apparatus is 
aligned with a coordinate system of the scanning electron 
microscope apparatus using locations and images of a die 
corner and alignment sites prior to ascertaining the cut loca-
tion and the cut angle. 
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15. The system of claim 13, wherein the scanning electron 
microscope apparatus and the focused ion beam apparatus are 
integrated in a single apparatus. 

16. A method for marking a defect for review on a target 
substrate, the method comprising: 

obtaining a first results file from an inspection apparatus, 
wherein the first results file includes locations of defects 
detected in the target substrate by the inspection appa-
ratus, wherein the defects detected include the defect for 
review; 

re-detecting the defect for review at a location indicated in 
the first results file; and 

marking the location of the defect with a mark on the target 
substrate that comprises at least one distinct marking 
point with predetermined positioning and separation 
relative to the defect for review, wherein said at least one 
distinct marking point comprises a geometrical pattern 
which has alternating darker and lighter marking regions 
around a center location, each said marking region being 
a polygon having a vertex at the center location. 

17. The method of claim 16, wherein the mark comprises 
multiple distinct and separate marking points with predeter-
mined positioning and separation relative to the defect for 
review. 

18. The method of claim 16, wherein the marking regions 
comprise triangles and quadralaterals. 

19. The method of claim 18, wherein the marking regions 
comprise one dark triangle across from one dark quadrilateral 
and one light triangle across from one light quadrilateral. 

20. The method of claim 16, wherein the marking is per-
formed using carbon-bum marking. 
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