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Development of High-Precision Processing Technology for Single-crystal Diamond Stylus
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Abstract

The 3-D shape of optical components that require high accuracy is measured by tracing the surface with a stylus that is given a
highly accurate spherical shape. Therefore, it is very important to ensure the stylus shape remains accurate, and this is the reason why
we use a diamond stylus which is physically and chemically stable and does not wear easily. However, it is difficult to process
diamond with mechanical processing or etching due to its material characteristics. In order to improve differences in workability that
occur due to the orientation of diamond crystals we studied the effect of ultraviolet rays and developed a high-precision machining

process that can achieve a 20pm radius diamond with a precision of 0.1pm.
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Fig. 1 Market scale of camera unit and measuring system

— I ESCIZ T A Y E Y WSS, Bl
& LU CIEMEICHIE T 5 720 1T ES O TARFE B D #EH:
EAAEEE 2D, WY, fLEWICEEL, BRELIC
CWFAXEY FPRBETHLHLEEZOLNTVE/2DT
5.

FAXEY FOWES 2 W EIIBNT, LY X
EEROEEE D0 %lBE 5DLTITAF v I LV AD
WEOBIEL D A7 Ty FIRICL Y, Sebitkicps
FHRALZEDNHEE oTWDE. ZOAY S5 vy FIHIE,
RN &9 %, umERREEE (BT, R) 2pumé
W72 & 4 ¥ E ¥ FESHZ B W T ES o iR
AREL Y, WESHHAIFSME TED X 5 I12IRD 3
I OIIRET D, TDOAY Ty FEREDFRVWDIC
X, V=R ERENETDHER (250 pm~) DK E
WIlIES WS RS, L2 L, BIROKE WilllEst

LaBeh 400008

19K K200

F2M 2umRF A YE Y FilllsEdtB L O°L v XD
A7 Ty TR

Fig. 2 Diamond stylus (noze R 2 um) and scratch on plastic lens
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Fig. 4 Etching under UV light
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Fig. 8 Accuracy of WC-Co stylus
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