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Abstract:

KONICA has developed a new multi-purpose interferometer,
AMOS-1.

The purpose of the developement is to realize very precise and abso-

lute measurement and easy analysis of fine optical devices.

AMOS-1 is composed of the interferometric sysytem (fizeau inter-
ferometer), the displacement measurement sysytem (ALIS-1) and the
positioning system. These sysytems are controlled and processed by one
personal computer.

The systems made the interferometric measurement easy, automatic,
absolute and highly precise.

iger
Hosoe, Shlge o AMOS-1 is able to measure the absolute radius of surface curvature

Yoshida, Takashi less than 5 ppm within 1 minute automatically and also other absolute
Arai, Norikazu optical values accurately.

Optics R&D Center The measurement system can be connected to machining process
Optics Division systematically.
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Fig.1 AMOS-1 system concept
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Fig.2 AMOS-1 system schema
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Table 1 Items of measurements

1. Radius of optical surface curvature
(Automatic measurement)

2. Figure error of a spherical surface (Fringe scanning
method using laser interferometer for distance
measurement: ALIS-1)

3. Figure error of a spherical surface (Fringe scanning
method using piezo electric transducer: FSU option)

4. High precision figure error measurement of a spherical
surface (Three sphere test)

5. Contouring aspherical surfaces

6. Wave front aberration of a optical unit

7. Fringe analysis {(Polynomial fitting using zernike circle
polynomials, point spread function, OTF, Spot diagram
and traverse aberrations}

8. Refractive index of a optical parts

9. Axial distance between two elements in a combination
lens

10. Decentering of each element in a combination lens

11. Evaluation of a corner cube

12. Surface roughness

13. Others (Many items will be added by using auxiliary
equipments)
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Table 2 Summary of specifications of fizeau interferometers

(Fringe scanning type)

Brand and
Ttem model | KONICA AMOS-I ZYGO MARK IV WYKO-6000
Phase resclution A/1024 A/1024 A/1024
. . 256 X 240 210 280 256 X 256
Spatial resolution 100X 100
- < A/100p-v A/100p-v
Repeatability < A/1000rms A/1000rms A/200rms
X1, X14, X2 X1~Xh X1~X6
Magnification X 2.8, X4, X586 (ZOOM} (ZOOM)
X8
Aperture $102mm $#102mm #150mm
. #102mm $102mm, $156mm #150mm, ¢102mm
Aperture of fizeau lens (< $150mm)
Accuracy of Flat A/20p-v A/20p-v A/20p-v
reference surface Sphere A/15p-v A/10p-v A/10p-v
Data acquisition time 0.2~-2sec 167msec 15--75msec

Method of phase measurement

Phase stepping
Phase shifting

Phase shifting

Phase shifting

Dimensions (WXDXxH) 553%217X161{mm) | 800X534X203(mm) | 782X603X257 (mm)
Weight 18kg 335kg 56.3kg
Computer Personal computer EWS EWS
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Table 3 ALIS-1 Specification

1 | Measurement type Fringe-count
2 | Measurement resolution 0.6nm/1LSB
3 | Following speed >1000mm/sec
4 | Counting speed 13MHz

A compensation value
5 throughput 4MHz
& | Interferometer type Differential double

pass plane mirror
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Fig.3 ALIS-1 Optical layout of interferometer
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Table 4 Precise positioning system specification

1 | Slide length 500mm
2 | Material Almina ceramic
3 | Stiffness X direction 100kgf/um
4 Y direction 80kgf/um
5 | Straightness X direction 0.3%:m/500mm
6 Y direction 0.842m/500mm
7 | Slide vibration servo motor OFF < 10nmp-p
8 servo motor ON = 10nmp-p
9 | Positioning precision {open loop) +20nm
10 | Maximumn speed Smm/sec
11 ! Supply air pressure 4atm
12 | Air consumption 5 N1/min
() T2 direction
101
E oo et “—, ‘
] ‘-
-1.0f
0 I 1I00 I 260 - 360 l 40IO l 50'0
Travel (mm)

Fig.5 Straightness of air slide
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Displacemeut 30nm
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]

Ssec

Time

Fig.7 10nm Jog {10 steps:semi-closed loop)

Table 5 Software feature

High speed response

Loaded special co-processor

Optimized I/O control

Optimized graphic routine

® e s

Improved FFT routine

Friendly operation

Menu system

Perfect mouse selection

Unified operation

® e e o

Self-diagnostic system
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WAVE ABERRATION (3D)

SAMP 100 MOMAME
MUMBER @ 001

RMS : 0.070
PV : [0.234 ;&
DATE : 90/07/09 b

TIME : 13:00:00

oo
-l U3

MENU B HCOPY |

NORMAL

| DISPLAY | 0 |

Fig.8 Display sample of fringe analysis

Fizeau interferometer
main frame

FSU

Main frame side
Fizeau

reference lens

o S 5
Parallel elastic

spring

PZT Device

Fig.9 FSU Option unit Reference lens
side

Table 6 Fizeau reference lens specification

1 | Focal length 66.3mm Fig.10 FEM Analysis of FSU
TF No. - O 0.65 _—'

3 Back focus - ) 36mm | < L7z, ZO#EH, MiHLZHEEIC &0 @EREo i
4 | Entrance pupil | 4102mm Bz EHTER, PZTEFL, HitE2 252 5 0%
5 | Total axial length R T B2 %) RO L% b D E TS 28RS

6 | Elements = = s i tr°_ ; : Ay ]

[ 7S cisition ecces < R R
b — — RTRRISPAT ¥ A o ol % AT RREFRILE &
T i vt et AR e i WTAT V., B B VT ADRIED R &
! Reference surface reflectance 4% el B BRIZE LD LILT B, MEIO TR L,
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Fig.11 Fizeau reference lens
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{b) Surface reflection position

Fig.12 Principle of surface radius measurement
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