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Fig.15

SELECT LASER LIGHT SOURCE —S101

l

DETERMINE AMOUNT OF MOVEMENT OF
OBJECT TO BE PROCESSED IN
Z-AXIS DIRECTION —S103

ILLUMINATE OBJECT —S105

CALCULATE FOCAL POINT DATA FOR

POSITIONING FOCAL POINT OF —S107

VISIBLE LIGHT OF OBSERVATION LIGHT
SOURCE AT SURFACE OF OBJECT

MOVE OBJECT IN Z-AXIS DIRECTION TO _
POSITION FOCAL POINT OF VISIBLE LIGHT [—S109
FROM OBSERVATION LIGHT SOURCE A

SURFACE OF OBJECT

MOVE OBJECT IN Z-AXIS DIRECTION AT L _S111
POSITION WHERE LIGHT-CONVERGING
POINT OF LASER LIGHT IS LOCATED
WITHIN OBJECT

FORM MOLTEN PROCESSED —S113
REGION WITHIN OBJECT

CUT OBJECT —S115
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Fig.21

MEASURE ABSORPTION —~— S201
CHARACTERISTIC OF
MATERIAL TO BE CUT

SELECT LASER LIGHT SOURCE WITH{~— S203
WAVELENGTH TO WHICH MATERIAL
TO BE CUT ISTRANSPARENT OR

EXHIBITS LOW ABSORPTION

}

DETERMINE AMOUNT OF DISCLOCATION OF
LIGHT-CONVERGING POINT IN CONFORMITY TO THICKNESS
AND REFRACTIVE INDEX OF MATERIAL TO BE CUT

MEASURE THICKNESS OF MATERIAL TO BE CUT}—~S205

—~— S207

PLACE MATERIAL TO BE CUT ON MOUNTING TABLE DISPOSED
ON X-Y-Z-AXIS STAGE

—— S209

|

ADJUST Z-AXIS STAGE FOCUS ONTO SURFACE OF OBJECT
TO BE CUT

i~ S211

MOVE TO LIGHT-CONVERGING POINT CORRESPONDING
TO THICKNESS AND REFRACTIVE INDEX OF
MATERIAL TO BE CUT

—~—S213

!

FINISH MOVING LIGHT-CONVERGING POINT WITHIN MATERIAL
TO BE CUT

—~_ 5215

IRRADIATION + DESIRABLE CUTTING PATTERN

]

MOVE X- AND Y-AXIS STAGES WITH LASER LIGHT - S8217

FINISH FORMING CRACKWITHIN DESIRABLE CUTTING PATTERN

5219

CUTTING WITH PHYSICAL EXTERNAL FORCE APPLICATION,
ENVIRONMENTAL CHANGE, ETC.

—~— 5221
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SELECT LASER LIGHT SOURCE —~—S101

DETERMINE AMOUNT OF MOVEMENT OF 5103
OBJECT TO BE PROCESSED IN Z-AXIS DIRECTION

ILLUMINATE OBJECT —S105

CALCULATE FOCAL POINT DATA FOR POSITIONING
FOCAL POINT OF VISIBLE LIGHT OF OBSERVATION LIGHT~S107
SOURCE AT SURFACE OF OBJECT

MOVE OBJECT IN Z-AXIS DIRECTION TO POSITION FOCAL POINT OF
VISIBLE LIGHT FROM OBSERVATION LIGHT SOURCE AT SURFACE OF OBJECT

28109

MOVE OBJECT IN Z-AXIS DIRECTION AT POSITION WHERE
LIGHT-CONVERGING POINT OF LASER LIGHT IS LOCATED WITHIN OBJECT

28111

ADJUST ELLIPTICITY OF LASER LIGHT [—S8121

MAKE MAJOR AXIS OF ELLIPSE INDICATIVE OF ELLIPTICAL
POLARIZATION OF LASER LIGHT COINCIDE WITH DIRECTION OF LINE
ALONG WHICH THE OBJECT IS INTENDED TO BE CUT EXTENDING
IN Y-AXIS DIRECTION OF OBJECT

} Z
TADJUSTMENT WITHQUT ROTATING POLARIZATION ~S12§.123

OF LASER LIGHT

|

FORM MELTING REGION WITHIN OBJECT ALONG INDIVIDUAL
LINE ALONG WHICH THE OBJECT IS INTENDED TO BE CUT  —S127
SUCCESSIVELY FROM RIGHT SIDE

v
ADJUSTMENT FOR ROTATING POLARIZATION OF LASER
LIGHT BY 90 « —S129

FORM MELTING REGION WITHIN OBJECT ALONG INDIVIDUAL
LINE ALONG WHICH THE OBJECT IS INTENDED TO BE CUT [—S131
SUCCESSIVELY FROM LOWER SIDE

CUT OBJECT —S133
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Fig.70

Fig.71
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SET
POWER DENSITY(Wicm?) | NUMERICAL SIZE (s m)
1.24 x 10" 0.55 120
149%10" | 055 | 150
1.19%x 10" 0.8 30
1.49x 10" 0.8 60
DEIZE e
0.55 150
0.8 80
POWER DENSITY(Wiom?) | SIZE (£ m)
1.19x 10" 30
1.49x 10" 60
1.79% 10" 80
2.98x 10" 120
5.96x 10" 180
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Fig.95

SELECT LASER LIGHT SOURCE —S101

DETERMINE AMOUNTS OF MOVEMENT
(1ST AND 2ND MOVEMENT AMOUNTS) OF
OBJECT TO BE PROCESSED IN Z-AXIS DIRECTION

ILLUMINATE OBJECT —S5105

CALCULATE FOCAL POINT DATA FOR POSITIONING
FOCAL POINT OF VISIBLE LIGHT OF OBSERVATION
LIGHT SOURCE AT SURFACE OF OBJECT

—S107

MOVE OBJECT IN Z-AXI1S DIRECTION TO POSITION FOCAL
POINT OF VISIBLE LIGHT FROM OBSERVATION LIGHT
SOURCE AT SURFACE OF OBJECT

—S109

MOVE OBJECT IN Z-AXIS DIRECTION AT POSITION
WHERE LIGHT-CONVERGING POINT OF LASER LIGHT
IS LOCATED NEAR REAR FACE WITHIN OBJECT

o

—~S111

MOVE OBJECT IN Z-AXIS DIRECTION AT POSITION
WHERE LIGHT-CONVERGING POINT OF LASER LIGHT
IS LOCATED NEAR SURFACE WITHIN OBJECT

FORM MOLTEN PROCESSED REGION WITHIN OBJECT —S8113

—S115

FORM MOLTEN PROCESSED S
REGION WITHIN OBJECT

CUT OBJECT —S1
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