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Aspheric Surface Profilometer

Nobutoshi SexicucHr and Masahiko KaTto

Research Department, Olympus Optical Co. Ltd.,
2951, Ishikawa-cho, Hachioji 192

A precise profilometer using an optical probe in which focused laser beam is scanned over
the entire aspheric surface was developed. By adopting a mechanism which makes the incident
beam coincide with the normal of the test surface on each testing point, it becomes possible

to measure any steep aspherical surfaces commercially available.

The importance of eliminat-

ing the setting errors caused by both residual linear and angular misalignment within the
instrument and any decentration/tilt of the test surface is pointed out. An algorithm employed
in the data processing system enabled us to eliminate the setting errors effectively. With this
algorithm, the measurement accuracy of +0.12 um (30) is attained.
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Fig. 1 Schematic diagram of the measuring
system.
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Fig. 2 Schematic diagram of the measuring
method.
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Fig. 3 Schematic diagram of the optical setup.
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Fig. 5 Influence of the setting errors. (a)e, (b)d, (c)E=x, (d)a.
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Fig. 7 Calculations of Ex, Ey,a and 7.
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HER 1,5001 0b0EME L. BRI O LR
FUETTHRELIBECFEINZEF -2 TH D,
+20 ym, —5um FBEOCHIEBREEE U S CEhbh
%. THICDNT &0 OFEEDT 5 &—HERITR
ENBLSiC, HENTFRIEBRESH, BTHE (6
0) DEEDID BN TRERIETFRS O »B5C &
Bhodpb A—F—ELTIE £10um BETH 5. X
iC Ex, Ey, o,y KDV TRHIEEDF 3 & ERICRT
EORERNBONSE. 2D/ 5 7 iIcELTIIMEILA
WDRyr —VERNED, Th kD +0.02um PKIC
MAZONTNBT EMbd. CNRABORIERES
FEOLTHAUEHTERETDH 5.

B, AETE, WREAORMIREE XCRIERD
FERROAZUNTE2MEREET— FERITED,
ARFITIINBHIC, WHRE DX v 71 ¥ SBENTOD
YIalb—VavTEHRONCHFREENICH 3L ELE
MBTENTX3B.

6. A ET X B

BEOFME RS B0, BHEEBRETL -7 ER
BIRDZDDRAF v ST SN B.
EER 1 BREZWRE & U CORIELERT
EER2 : MEZHRE & L TORERE
B 3 : JERREAIE IC L 2 FEEOKE
[E8& 11 Fi&
AERORIE LI EBRE & LTFED 3BOKE %
At
R= 38.0mm (M, A%E 4.0mm)
R=10.0 mm (4, H%h#% 15.0 mm)



72(32) dFE PI16&E2E (198742 A)

R=80.0mm (, H%hX 60.0 mm)

WIS H 5 AR, EREE /10 DTFTE#IhCS
DT, TOITWOBEICY - Tid, ABORERED
FRETRIEL, CD Ev s T v RA* 5, EFF
7oV 2 —FICAWONALV Y XEEHR LTS
CNOEBBRELREL, WECLicty 74 ¥ 7R
WekZ, % 10 HORIE (FRISE 5,000 S0 7 — FH
B) 2fTiE-/.

[XRE 1] BREBIUBE

—MRICHERZE L V- eBEIE, AIERORTIC X
BRELNEBEFTOBRER S EMNEZLONS. REK
DR VELCRETEHOTHD, ZOMME LTI
RICEBA TS RIEEET E DBRROLENER S &b
EERHRIORENFEOFREFZ LI LEMNHS. L
»U, REBOBRMCONTIRED &S BRlESRMEICE
WTHMTRETEHDTHD, TOIHTELDHIESR
BERETEICEICLDZORAERRLORRTEE
BHBHNEETH S, SEIOHETIISIZEERE &2
ZBTLEDTE R IFMEOWREICONTZENZNED
By T4 VIRGEERRE LY, RAEERICHE
KEbLbNZHEMNEHA TENERET S LD ICHET —
S E{ER L, WIEE{TIE- 1

Fig. 9 i3, RERICIVEONIHERT, AIELT,
n—% Y —7—7 VO R E B 2. BEEERE)
B, Wh3RERZ RN pm TRLTNA. 2TTHEDS
NieF—4213, V7 =T ETHEME L TEREI
n, QEEF—2ehETzcEE LR

wic, WIEETF—2bbty T4 VI BEERETS
BEDOTF = v 7 278 -7, Fig. 10(a) RHAIEROH
FREOHEVH HTHBHIT, BEEF—2%2Z0
FFEuy b LESDTHS. THEFIRON—F VIT
i3 & Fig. 10(b) Ok IKHEIEN —T I & b
T 74y P LICERNESH, MIENVN—F VDEL
CIERLTWABZ Eb» B, T/ Fig. 11(a) (34
BREORM U BEDZEN®L HIHIT, WELET -4
BEEIERICE > T 5. Fig. 11(c) BRLF—#4
EHREOETD b AT XD BERRFBEEZR->TED,
AT HEEIESFENE L BbilTna. Thic
DNTHREBICHELY—F vichid s & Fig. 11 (b),
(d) DEICEFHBEICES 74 v PULILKEENESN
3. LOXIRK LTy T 4 VI BEOREMNERNF —
AR UTHDELLTROLNTNET & BHEI»D o1
7c.

ERROR
(pm)

ol ' ' ' ' ' T Tt 'j

ROTATION ANGLE

(deg.)
Fig. 9 Errors caused by the angular setting of
the rotary table.

.........
5ol g

3090 |
3.000 |
2250 F M
L5k
0.750 D
0.000

.................. 102t
~1.500 ERE] 0.0 3.750 7.500

.........

wmfF b 1
370} {
3.000 1
2,250}
1.500
0.750
0.000

................. L s
-1.500 3,750 0.0 3.750 7.500

Fig. 10 Measured data (M) represented with
the designed shape (D). (a)Raw data mainly
influenced by € and d. (b)Final data obtained
after being corrected by our algorithm.

[EE 2] AEBLURER
EEBR1EEUEREEZRY, v 7 4 YIS REED
25cEB zhzh 10 BoORIEERFTRE- 1. &
FICBT 27— 4 583500 5TH 5. £ 0DHEE
Table 1 |RY. chkb, Ao AEKER 30 T
+0.12 um WD T ENTEB.

Table 1 Evaluation of the accuracy of this
measuring system.

Curvature |Measurement Measurements (4m)
(mm) range (mm) Mean S.D.
1 10. 001 15.0 0.0049 | 0.0404
2 —3.007 4.0 —0.0015 | 0.0292
3 79. 996 60.0 0.0138 | 0.0393
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