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Configuration of machine and workpiece Tool twisting method

C-axis (Rotation)

Twist Angle(|DTooI

Cutting Tool

R Tool Tool movement
\ Y-axis Stage
/-axis Stag §%
Tool Holder
HOE
Groove Tool
Angle 00
X-axis Stage 0 T~

Machine tool specificaton [ | ¥ xINNIE

Linear Axis (Special Roller Guide)
Stroke x:200mm,y:150mm,z:220mm
Scale Resolution: 1nm,Straightness:0.1 um

HOE  Nose Angle € HOE

Max. Speed: 1000mm/min

C Spindle (Precision Air Bearing)

Rotary Encoder:1/10000°,Max. Speed:3000rpm ¢ =0 ¢ #0
Rotation Precision:0.05 4 m

Grinding Spindle (Precision Air Bearing) (I) can be described as follows:
Max. Speed:40,000rpm T
Rotation Precision0.05 ¢ m tan(— — 6) =tan ¢-tan ¢
Controllable Axis 4 R:ME o N “
Four(X,Y,Z, and C) %3@H1Eﬁ9*$ﬁgﬁ /E']%E—f"j—’7 3 2
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p. Fabrication condition test —— material RP
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RIKZN Fabrication condition test —— material RAP

e Surface Profile Data measured by AFM

1.0 .
C1020 1.0 A5086
= . B
| N AN N AN A AN B N N AN AN AT N0 N
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2 RSN AN ..J \J N 2 NN N J \\j N
a a
1 ] ] -1.0 ] 1 I
0 5 10 15 20 ' 5 10 15 20
Horizontal Position(;m) Horizontal Position(,m)
1.0 1.0
Ni A7075
Shoannnpnngd 2R NIANE
N [ - s f\ AN
< 0 S < 0
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a a
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Optical function: refractive convergence

Elliptical curves (interference fringes of incident and output rays)

Optical design of HOE
eLight source: laser
diode(A:780nm)
eIncident angle: 15deg.
eFical point: (0, 0, 40mm)

ePosition of element: (0, 30mm, 0)

eSize: radius = 0.5mm

(x,y,0) Focal Point
§(0,0,f)

Designed hologram profile
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Common HOE design data
Incident Angle : 30 deg.
Wavelength: He—Ne 635.8nm
Focal Point: (0,0,20) (mm)
Elemet Position: (0,20,0) (mm)

(x,y,0) Focal Point
Incident ;}%(P-’O’f)
Angle 5
\i = z
| ’ X
HOE = “é'@x

AN TEBRIE R

el

Tmm

¢1mm HOE
pitch:2.94~3.2um
blaze angle:7.13~7.85deg.
depth: 0.406~0.401um
line #: 326

RAP

—

3mm

$3mm HOE
pitch:2.73~3.54um
blaze angle:6.38~8.52deg.
depth: 0.39~0.41um
line # : 980
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