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ROBOT AR AUTOMATICALLY
RETRIEVES WAFER FROM STORAGE
MODULES

!L ~ W%

ROBOT ARM PLACES WAFER ON
PRE-ALIGNER MODULE {OPTIONAL)

! i

ROBOT ARM PLACES WAFER ON
TRANSLATION STAGING OF NTi

¢ a1\

PATTERN RECOGNITION ALGORITHMS
DE-SKEW WAFER ORIENTATION

{OPTIONAL)
,L Ale ROBOT ARM RETRIEVES WAFR B
SPM IMAGING FOR IDENTIFYING 080T WACTD
TEST POSITION OVER DATA FROM NTI AND AUTOMATICALLY
REGION (OPTIONAL) RETURNS TO STORAGE MODULES
¢ ~Otk T -~
POSITION TEST HEAD OVER DATA REMOVE TEST HEAD FROM DATA
REGION REGION
uL A6 T 518
ACQURE NTT DATA = DISPLAY AND/OR RECORD

500

FIG. 5



7/40

i

FIG. 6A



FIG. 6B



9/40

FIG. 7A



608

0%

T V/”’TX“

|
7 NN
A SN S\
:ﬁrﬂ g qzﬁig%éiiifiqzh 'y :@2&222;;2
7 7277777 A
0 u

FIG. 7C




11/40

FIG. 8



12,/40

500

A

o4

A

&0

68

612
gig 908

"]

i

S

58 628

A\
5 o X%
o0 ®
5%
R
620
N\




FIG. 108



14 /40

Vil Ol

Cal ]

ﬁwﬁ .Nmﬁ

uqa_ﬁ Nm_ﬁ

ﬁwﬂ Nﬁﬂ




15,/40

FIG. 118




1202

FIG. 12A



nqu\

122

1240

120
1224

%mﬁ / / /J

17 /40

o
212 104
1208 1224
1028
R
Z’ 1%
18
1919 2 218

RN

o

FIG. 128



FIG. 13



102




20/40

mz\ 1200




21/40

AR

DETERMINING IF A TRANSDUCER OPERATION THRESHOLD IS
ACHIEVED, THE TRANSDUCER IS COUPLED WiTH AN
INSTRUMENT PROBE, AND THE TRANSDUCER IS CONFIGURED
10 MOVE THE INSTRUMENT PROBE. MEASURE THE
INSTRUMENT PROBE MOVEMENT AND MEASURE THE FORCE
APPLIED TO THE INSTRUMENT PROBE THROUGH THE
TRANSDUCER

l

110

CONDUCTING A SPACE INDENTATION OPERATION WTH THE
TRANSDUCER ONCE THE TRANSDUCER OPERATION
THRESHOLD IS ACHEVED, THE SPACE INDENTATION

OPERATION INCLUDES:

/&/mﬁ

V1%

MOVING THE INSTRUMENT PROBE INTO A

w!  POSTTION WHERE THE INSTRUMENT PROBE WILL
NOT ENGAGE A SURFACE DURING THE SPACE
INDENTATION

V10

» APPLYING A SPECIFIED VOLTAGE TO THE
TRANSDUCER

~ Y

MEASURING THE MOVEMENT OF THE INSTRUMENT
»  PROBE CAUSED BY THE APPLICATION OF THE
SPECIFIED VOLTAGE

N2

DETERMINING THE TRANSDUCER REQUIRES ONE
OR MORE OF CALIBRATION OR SERVICE IF THE
E— MOVEMENT 1S OUTSIDE OF A SPECIFIED
MOVEMENT THRESEJS?AGFE)R THE SPECIFIED

FIG. 17
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DETERMINING IF AN INSTRUMENT PROBE USE THRESHOLD IS
ACHEVED, THE INSTRUMENT PROBE IS COUPLED WITH A
TRANSDUCER, AND THE TRANSDUCER IS CONFIGURED TO
MOVE THE INSTRUMENT PROBE. MEASURE AN INSTRUMENT
PROBE INDENTATION DEPTH AND MEASURE FORCE APPLIED
T0 THE INSTRUMENT PROBE THROUGH THE TRANSDUCER

l ~ 1804

CONDUCTING A PROBE CHECK OPERATION ONCE THE
INSTRUMENT PROBE USE THRESHOLD IS ACHIEVED, THE
PROBE CHECK OPERATION INCLUDES:

~ 1800

, ALIGNING THE INSTRUMENT PROBE WITH A
| DIAGNOSTIC SAMPLE

1808

»  NOENTING THE INSTRUMENT PROBE INTO THE
| DIAGNOSTIC SAMPLE

30

MEASURING ONE OR MORE OF THE INDENTATION
— DEPTH, INDENTATION FORCE OR A SAMPLE
MECHANICAL PARAMETER WITH THE TRANSDUCER

1812

DETERMINNG THE INSTRUMENT PROBE REQURES
ONE OF CALIBRATION OR REPLACEMENT IF ONF OR
MORE OF THE MEASURED INDENTATION DEPTH, THE
MEASURED INDENTATION FORCE OR THE SAMPLE
L WECHANICAL PARAMETER ARE QUTSIDE OF AN
INDENTATION THRESHOLD RANGE AN INDENTATION
FORCE THRESHOLD RANGE OR A SAMPLE
MECHANICAL PARAMETER THRESHOLD RANGE OF THE
DAGNOSTIC SAMPLE, RESPECTIVELY

FIG. 18
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PERFORMING A PLURALITY OF INDENTATIONS WITH THE INSTRUMENT
PROBE AGAINST THE DIAGNOSTIC SAMPLE, EACH OF THE PLURALITY
OF INDENTATIONS ARE CONDUCTED ACCORDING TO A SPECIFIED
ARRAY OF ONE OF INDENTATION DEPTHS AND INDENTATION
FORCES, EACH OF THE INDENTATION DEPTHS AND INDENTATION
FORCES ARE. DIFFERENT

i 1904

MEASURING ONE OF THE INDENTATION FORCE OR THE INDENTATION
DEPTH OF EACH INDENTATION ACCORDING TO THE SPECIFIED
ARRAY OF INDENTATION DEPTHS OR INDENTATION. FORCES

$ ~ 1906

ASSOCIATING THE RESPECTVE MEASURED INDENTATION FORCES OR
THE MEASURED INDENTATION DEPTHS WITH THE CORRESPONDING
INDENTATION DEPTHS OR iNDEANgﬁﬂgﬁ FORCES OF THE SPECIFIED

l‘ ~ 1908

CALCULATING A PROBE AREA FUNCTION FOR THE INSTRUMENT
PROBE ACCORDING TO THE RELATIONSHIP BETWEEN THE
ASSOCIATED INDENTATION FORCES OR INDENTATION DEPTHS WITH
THE INDENTATION DEPTHS OR INDENTATION FORCES OF THE
SPECKIED ARRAY

l 190

CALIBRATING FUNCTIONS FOR GENERATING ONE OR MORE OF
MODULUS AND HARDNESS VALUES FOR A SAMPLES ACCORDING T0
THE PROBE AREA FUNCTION

FIG. 19
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ALIGNING AN INSTRUMENT PROBE COUPLED WITH A PROBE
RECEPTACLE OF THE MECHANICAL TESTING INSTRUMENT
¢ ~ N0
MOVING ONE OR MORE OF THE INSTRUMENT PROBE OR THE
PROBE RECEPTACLE INTO ENGAGEMENT WITH THE OTHER OF THF
PROBE RECEPTACLE OR THE INSTRUMENT PROBE
i 2008
COUPLING THE INSTRUMENT PROBE WATH THE PROBE
RECEPTACLE
L 08
DISENGAGING THE PROBE CHANGE UNIT FROM THE
INSTRUMENT PROBE

FIG. 20
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MARKING THE SAMPLE WITH A MARK AT A FIRST OFFSET
MARKING LOCATION ON THE SAMPLE WITH THE
INSTRUMENT, WHEREIN T%% E%UMENT IS ALIGKED WITH

VL 210k

TRANSLATING THE SAMPLE STAGE AND THE MARK AT A
FIRST OFFSET MARKING LOCATION OF THE SAMPLE INTO
ALIGNMENT WITH THE OPTICAL INSTRUMENT

i 2106

MEASURING THE TRANSLATION OF THE SAMPLE SIAGE
FROM ALIGNMENT OF THE MARK WITH THE INSTRUMENT TO
ALIGNMENT OF THE MARK WITH THE OPTICAL INSTRUMENT,

AND THE INSTRUMENT OFFSET IS EQUIVALENT TO THE

MEASURED TRANSLATION

FIG. 274
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MARKING THE SAMPLE AT A PLURALTY OF
LOCATIONS INCLUDING:

804

MARKING THE SAMPLE AT A FIRST LOCATION OF THE
PLURALITY OF THE LOCATIONS WITH THE INSTRUMENT

Pt

Y

ROTATING THE SAMPLE STAGE AND THE SAWPLE A SPECIFIED
ANGLE MEASURE, WHEREIN THE SAMPLE STAGE AND THE
SAMPLE ARE TRANSTIONALLY STATIC RELATVE TO A BASE

|

P\

REPEATING MARKING OF THE SAMPLE AT SECOND AND
THIRD LOCATIONS OF THE PLURALITY OF LOCATIONS
ACCORDING TO THE REPEATED ROTATION OF THE SAMPLE
STAGE AND THE SAMPLE

l

7 B2

DETERMINING THE CENTER OF ROTATION OF THE SAMPLE
STAGE FROM A CIRCLE HAVING A PERIMETER COINCIDENT
WITH THE PLURALITY OF LOCATIONS, THE CENTER OF
ROTATION CONCIDENT 70 A CENTER OF THE CIRCLE

FIG. 28A
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R

ALIGNING AN OPTICAL INSTRUMENT WITH THE SAMPLE STAGE
REFERENCE POINT ALONG AT LEAST A FIRST TRANSLATIONAL AXIS

;

- 204

SENSING A CIRCULAR EDGE LOCATION OF A PLURALITY OF
CIRCULAR EDGE LOCATIONS OF A SAMPLE EDGE, SENSING

INCLUDING:

06

TRANSLATING THE SAMPLE STAGE AND THE SAMPLE EDGE
TOWARD THE OPTICAL INSTRUMENT

-0

OPTICAL INSTRUMENT AS THE OPTICAL INSTRUMENT CROSSES

DETECTING THE CIRCULAR EDGE LOCATIONS WITHIN THE
(VER THE SAMPLE EDGE

P\

INDEXING THE CIRCULAR EDGE LOCATION RELATVE 10 THE

SAMPLE STAGE REFERENCE POINT

B2

ROTATING THE SAMPLE STAGE AMD THE SAMPLE A SPECIFIED

A J

ANGLE MEASURE

ot

REPEATING THE SENSING OF THE CIRCULAR EDGE LOCATION
AFTER EACH ROTATION UNTE THREE OR MORE CIRCULAR EDGE
LOCATIONS ARE INDEXED

é

Ja I

DETERMINING THE CENTER OF THE SAMPLE FROM A CIRCLE
HAVING A PARAMETER COINCIDENT WITH THE THREE OR MORE
CIRCULAR EDGE LOCATIONS

FIG. 29A
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ALIGNING AN OPTICAL INSTRUMENT WATH A FIRST TRANSLATIONAL
AXIS COINCIDENT WITH THE FIRST REFERENCE PONT

& N4

TRANSLATING THE SAMPLE STAGE AND THE SAMPLE ALONG A
SECOND TRANSLATIONAL AXIS RELATVE TO THE OPTICAL
INSTRUMENT TO A LOCATION NEAR AN EDGE OF THE SAMPLE
AND THE SECOND REFERENCE POINT, WHEREIN THE OPTICAL
INSTRUMENT IS ALIGNED WITH THE SAMPLE

& 2~ N
ROTATING THE SAMPLE STAGE AND THE SAMPLE
$ )\

DETECTING THE SECOND REFERENCE POINT WITH THE OPTICAL
INSTRUMENT, THE SECOND REFERENCE POINT HAVING A
SECOND REFERENCE ANGULAR OFFSET RELATVE TO THE FIRST
REFERENCE POINT ACCORDING TO THE ROTATION OF THE
SAMPLE STAGE AND THE SAMPLE
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COUPLING A SAMPLE ON A SAMPLE STAGE OF A TESTING
SYSTEM, THE SAMPLE INCLUDES ONE OR MORE TESTING
LOCATIONS SPACED APART ON THE SAMPLE, WHEREN THE
TESTING SYSTEM INCLUDES: AN INSTRUMENT CONFIGURED FOR
ONE OR MORE OF TESTING OR OBSERVATION OF THE SAMPLE,
AND THE SAMPLE STAGE

l _ o~ 04

ALIGNING A TESTING LOCATION OF THE ONE OR MORE TESTING
LOCATIONS WITH THE iNSTigﬁgEﬁgtsAUGNENG TESTING LOCATION

0%

ROTANNG THE SAMPLE STAGE AND THE TESTING LOCATION
3ot TOWARD ALIGNMENT ?@Rﬁ MWEONF%KING REGION OF THE

~ 08

TRANSLATING THE SAMPLE STAGE AND THE TESTING LOCATION
———=  TOWARD ALIGNMENT %sr%ggf%m REGION OF THE

¥ ~ 30

TESTING THE TESTING LOCATION OF THE ONE OR MORE
TESTING LOCATIONS WITH THE INSTRUMENT

FIG. J1A
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DETERMINING FIRST X AND Y COORDINATES FOR THE TESTING
LOCATION RELATIVZ T0 AN ORIGIN OF A SAMPLE COORDINATE
SYSTEM OF THE SAMPLE

l W24k

TRANSFORMING THE FIRST X AND Y COORDINATES INTO AN
ANGLE VALUE AND A TRANSLATIONAL VALUE FOR A ROTATIONAL
STAGE AND AT LEAST ONE TRANSLATIONAL STAGE COUPLED WITH

THE SAMPLE STAGE, RESPECTIVELY

i 328

ROTATING THE SAMPLE STAGE AND THE TESTING LOCATION
INCLUDES ROTATING THE TESTING LOCATION THE ANGLE VALUE
INTC COINCIDENCE WITH A TRANSLATIONAL AXIS OF THE
TRANSLATIONAL STAGE

i AW

TRANSLATING THE SAMPLE STAGE AND THE TESTING LOCATION
INCLUDES TRANSLATING THE TESTING LOCATION THE
TRANSLATIONAL VALUE PARALLEL TO THE TRANSLATIONAL AXIS

FIG. 31B
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