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CLAIMS 

What is claimed is: 

I. A method for setting up one or more ranges of one or more inspection para 	ers 

5 	in an optical inspection system, the method comprising: 

(a) receiving a set of values of a inspection parameter, wherein, 	e set of 

values corresponds to set-up areas of a set-up image obtained from a 	plc, 

(b) constructing a test image comprising multiple test a e . such that 

locations of the test areas corresponds to locations of the set-ut 4reas and colors of 

10 	the test areas are determined by corresponding values in the 	et; 

(c) displaying the test image and a range diagra 	n a user interface of the 

optical inspection system, 

wherein the range diagram corresponds to e inspection parameter and 

comprises a nominal limit and a variation limi 

15 wherein the nominal limit and the of  ation limit define a range 

corresponding to a color that does not ov 	ap with an outside range corresponding to 

an outside color, and 

wherein the test areas have 	color if the corresponding values in the set fall 

within the range or the outside c.= s r if the corresponding values fall within the 

20 	outside range; 

(d) receiving an adj 	t 	ent of the limit and/or the nominal limit based on the 

test image; and 

(e) repeating 	-(d) until the test image reaches predetermined criteria. 

25 	2. The method 	claim 1, wherein the range diagram comprises a second limit 

defining an 	ditional range between the limit and the second limit, 

w 	rein the additional range does not overlap with the range or the outside 

range 	d corresponds to a additional color, and 

wherein the test areas have the additional color of the corresponding values in 

30 set fall within the additional range. 
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3. The method of claim 1, further comprising 

receiving a second set of values of a second inspection parameter, 	h 	n the 

second set of values corresponds to the set-up areas; 

displaying a second range diagram on the user interface, 

wherein the second range diagram corresponds to the secon 	spection 

parameter and comprises a second nominal limit and a second li 

wherein the second nominal limit and the second inn' 	efine a second range 

corresponding to a second color that does not overlap with 	second outside range 

corresponding to a second outside color; and 

10 receiving an adjustment of the second limit a 	or he second nominal limit. 

4. The method of claim 3, further comprising i nstructing a second test image 

comprising multiple second test areas such 	ations of the second test areas 

corresponds to location of the set-up arc 

15 wherein the second test areas eve the second color if the corresponding 

values in the second set fall within 	e second range or the second outside color if the 

corresponding values fall withi 	e second outside range; 

displaying the secon 	=st image, wherein the adjustment of the second limit 

and/or the second nomina 	it are based on the second test image; and 

20 repeating the di 	laying and receiving operation for the second test mage 

until the second test 	age reaches second predetermined criteria. 

5. The metho. ,4f claim 3, wherein the colors of the test areas of the test image are 

further dete n 'tied by corresponding values in the second set. 

25 

6. Th 	ethod of claim 1, wherein the predetermined criteria is a balance between the 

colt and the outside color relative to a level of defects present on a sample 

responding to the set-up image. 
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7. The method of claim 1, wherein the set-up image is obtained from a photovoltaic 

cell. 
I 

8. The method of claim 1, wherein the inspection parameter is a measure 

5 discoloration. 

9. The method of claim 1, wherein the inspection parameter is sEeected from the group 

consisting of hue, saturation, and intensity. 

10 10. The method of claim 1, further comprising calcula s g the set of values from 

corresponding RGB values obtained from the set-u r mages. 

11. The method of claim 1, further co p si 	obtaining the set-up image from a set- 

up sample. 

15 

12. The method of claim 1, further 	mprising receiving multiple sets of values of the 

inspection parameter, wherein thq 	ultiple sets of values corresponding to multiple 

set-up images having varying e fect levels. 

20 13. The method of clai 	wherein the set-up areas are individual pixels of the set-up 

image. 

14. The metho 	of claim 1, wherein the range diagram comprises a diagram selected 

from the giro 	. consisting of a hue circle, a saturation spectrum, and an intensity 

25 spectrum 

15.he method of claim 1, wherein the nominal limit is initially set to the most 

mmon of all values in the set. 
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16. The method of claim 1, wherein a spread of the range remains the same when 

adjusting the nominal limit or the limit. 

17. The method of claim 1, wherein receiving the adjustment comprises rec 	mg a 

5 numerical input and/or performing a graphical adjustment of the limit an 	or the 

nominal limit on the range diagram. 

18. The method of claim 1, wherein the user interface is confi 	ed to allow a user to 

assign other colors to the range and the outside range. 

10 
I 

19. A computer readable medium containing program j= structions for setting up one 

or more ranges of one or more inspection paramete 	n an optical inspection system, 

the computer readable medium comprising: 

(a) computer readable code for recciv 	a set of values of a inspection 

15 parameter, wherein the set of values corre 	onds to set-up areas of a set-up image 

obtained from a sample; 

(b) computer readable code f 	constructing a test image comprising multiple 

test areas such that locations of tht 4est areas corresponds to locations of the set-up 

areas and colors of the test are 	are determined by corresponding values in the set; 

20 (c) computer readab 	code for displaying the test image and a range diagram 

on a user interface of the gticat inspection system, 

wherein the r 	e diagram corresponds to the inspection parameter and 

comprises a nomi y limit and a variation limit, 

wherein 	e nominal limit and the variation limit define a range 

25 correspondin za o a color that does not overlap with an outside range corresponding to 

an outside 	lor, and 

erein the test areas have the color if the corresponding values in the set fall 

with`..:he range or the outside color if the corresponding values in the set fall within 

th ou side range; 
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(d) computer readable code for receiving an adjustment of the limit and/or t 

nominal limit based on the test image; and 

(e) computer readable code for repeating (b)-(d) until the test image rez es 

predetermined criteria. 

20. An optical inspection system for setting up one or more ranges o ee or more 

inspection parameters, comprising at least one memory and at lea 	ne processor that 

are configured to perform the following operations: 

(a) receiving a set of values of a inspection paramet 	wherein the set of 

values corresponds to set-up areas of a set-up image obta. 	d from a sample; 

(b) constructing a test image comprising mult 	e test areas such that 

locations of the test areas corresponds to locations fl the set-up areas and colors of 

the test areas are determined by corresponding v 	es in the set; 

(c) displaying the test image and a rare diagram on a user interface of the 

optical inspection system, 
tr 

wherein the range diagram co 	onds to the inspection parameter and I. 

comprises a nominal limit and a vari 	ion limit, 

wherein the nominal limit 	d the variation limit define a range 

corresponding to a color that d 	not overlap with an outside range corresponding to 

an outside color, and 

wherein the test ar 	s have the color if the corresponding values in the set fall 

within the range or the 	side color if the corresponding values fall within the 

outside range; 

(d) receiv 	an adjustment of the limit and/or the nominal limit based on the 

test image; and 

(e) r 	eating (b)-(d) until the test image reaches predetermined criteria. 
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CLAIMS 

1. A method for setting up one or more ranges of one or 
more inspection parameters in an optical inspection system, 
the method comprising: 

(a) receiving a set of values of an inspection parameter, 
wherein the set of values corresponds to set-up areas of 

a set-up image obtained from a sample; 
(b) constructing a test image comprising multiple test areas 

such that locations of the test areas corresponds to loca- 
tions of the set-up areas and such that colors of the test 
areas are determined by corresponding values in the set; 

(c) displaying the test image and a range diagram on a user 
interface of the optical inspection system, 
wherein the range diagram corresponds to the inspection 

parameter and comprises a nominal limit and a varia- 
tion limit, 

wherein the nominal limit and the variation limit define 
a range corresponding to a color that does not overlap 
with an outside range corresponding to an outside 
color, and 

wherein the test areas have the color if the corresponding 
values in the set fall within the range or the outside 
color if the corresponding values fall within the out- 
side range; 

(d) receiving an adjustment of the variation limit and/or the 
nominal limit based on the test image; 

(e) repeating (b)-(d) until the test image reaches predeter- 
mined criteria; 
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(f) receiving a second set of values of a second inspection 
parameter, 
wherein the inspection parameter and the second inspec- 

tion parameter are different types of inspection 
parameters, 

wherein the second set of values corresponds to the 
set-up areas of the set-up image or a second set-up 
image obtained from the sample; 

(g) constructing a second test image comprising multiple 
second test areas such that locations of the second test 
areas corresponds to location of the set-up areas and 
such that colors of the second test areas are determined 
by determined by corresponding values in the second 
set; 

(h) displaying the second test image and a second range 
diagram on the user interface of the optical inspection 
system, 
wherein the second range diagram corresponds to the 

second inspection parameter and comprises a second 
nominal limit and a second variation limit, 

wherein the second nominal limit and the second varia- 
tion limit define a second range corresponding to a 
second color that does not overlap with a second 
outside range corresponding to a second outside 
color, and 

wherein the second test areas have the second color ifthe 
corresponding values in the second set fall within the 
second range or the second outside color if the corre- 
sponding values fall within the second outside range; 

20 



(i) receiving an adjustment of the second variation limit 
and/or the second nominal limit based on the second test 
image; 

(j) repeating (f)-(i) until the second test image reaches 
predetermined criteria; and 

(k) setting two or more ranges for the inspection parameter 
and the second inspection parameter in the optical 
inspection system based on the variation limit and the 
nominal limit corresponding the test image at the prede- 
termined criteria and based on the second variation limit 
and the second nominal limit corresponding the second 
test image at the predetermined criteria. 

2. The method of claim 1, wherein the predetermined cri-
teria is a balance between the color and the outside color 
relative to a level of defects present on a sample correspond-
ing to the set-up image. 

3. The method of claim 1, wherein the set-up image is 
obtained from a photovoltaic cell. 

4. The method of claim 1, wherein the inspection parameter 
is a measure of discoloration. 

5. The method of claim 1, wherein the inspection parameter 
is selected from the group consisting of hue, saturation, and 
intensity. 

6. The method of claim 1, further comprising calculating 
the set of values from corresponding RGB values obtained 
from the set-up images. 

7. The method of claim 1, further comprising obtaining the 
set-up image from a set-up sample. 

8. The method of claim 1, further comprising receiving 
multiple sets of values of the inspection parameter, wherein 
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the multiple sets of values corresponding to multiple set-up 
images having varying defect levels. 

9. The method of claim 1, wherein the set-up areas are 
individual pixels of the set-up image. 

10. The method of claim 1, wherein the range diagram 
comprises a diagram selected from the group consisting of a 
hue circle, a saturation spectrum, and an intensity spectrum. 

11. The method of claim 1, wherein the nominal limit is 
initially set to the most common of all values in the set. 

12. The method of claim 1, wherein a spread of the range 
remains the same when adjusting the nominal limit or the 
variation limit. 

13. The method of claim 1, wherein receiving the adjust-
ment comprises receiving a numerical input and/or perform- 
ing a graphical adjustment of the variation limit and/or the 
nominal limit on the range diagram. 

14. The method of claim 1, wherein the user interface is 
configured to allow a user to assign other colors to the range 
and the outside range. 

15. The method of claim 1, further comprising inspecting 
one or more additional samples using the inspection param-
eter and the second inspection parameter in an automated 
mode using the two or more ranges for the inspection param-
eter and the second inspection parameter. 

16. The method of claim 1, wherein the inspection param-
eter is hue, and wherein the second inspection parameter is 
saturation value. 

17. The method of claim 1, wherein the second set of values 
corresponds to the set-up areas of the set-up image. 
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18. An optical inspection system for setting up one or more 
ranges of one or more inspection parameters, comprising at 
least one memory and at least one processor that are config- 
ured to perform the following operations: 

(a) receiving a set of values of an inspection parameter, 
wherein the set of values corresponds to set-up areas of 

a set-up image obtained from a sample; 
(b) constructing a test image comprising multiple test areas 

such that locations of the test areas corresponds to loca- 
tions of the set-up areas and such that colors of the test 
areas are determined by corresponding values in the set; 

(c) displaying the test image and a range diagram on a user 
interface of the optical inspection system, 

wherein the range diagram corresponds to the inspection 
parameter and comprises a nominal limit and a variation 
limit, 

wherein the nominal limit and the variation limit define a 
range corresponding to a color that does not overlap with 
an outside range corresponding to an outside color, and 

wherein the test areas have the color if the corresponding 
values in the set fall within the range or the outside color 
if the corresponding values fall within the outside range; 

(d) receiving an adjustment of the variation limit and/or the 
nominal limit based on the test image; and 

(e) repeating (b)-(d) until the test image reaches predeter- 
mined criteria; 

(f) receiving a second set of values of a second inspection 
parameter, 
wherein the inspection parameter and the second inspec- 

tion parameter are different types of inspection 
parameters, 

wherein the second set of values corresponds to the 
set-up areas of the set-up image or a second set-up 
image obtained from the sample; 
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(g) constructing a second test image comprising multiple 
second test areas such that locations of the second test 
areas corresponds to location of the set-up areas and 
such that colors of the second test areas are determined 
by determined by corresponding values in the second 
set; 

(h) displaying the second test image and a second range 
diagram on the user interface of the optical inspection 
system, 
wherein the second range diagram corresponds to the 

second inspection parameter and comprises a second 
nominal limit and a second variation limit, 

wherein the second nominal limit and the second varia- 
tion limit define a second range corresponding to a 
second color that does not overlap with a second 
outside range corresponding to a second outside 
color, and 

wherein the second test areas have the second color ifthe 
corresponding values in the second set fall within the 
second range or the second outside color if the corre- 
sponding values fall within the second outside range; 

(i) receiving an adjustment of the second variation limit 
and/or the second nominal limit based on the second test 
image; 

(j) repeating (f)-(i) until the second test image reaches 
predetermined criteria; and 

(k) setting two or more ranges for the inspection parameter 
and the second inspection parameter in the optical 
inspection system based on the variation limit and the 
nominal limit corresponding the test image at the prede- 
termined criteria and based on the second variation limit 
and the second nominal limit corresponding the second 
test image at the predetermined criteria. 
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