W20E 6 b, - S Vol. 20, No.6
2000 “E 6 J ACTA OPTICA SINICA June, 2000

XU U AN A T WA I
i P eI e S Z )
FWE WR# Al

(P R BOC L BORIETET, Tl 6 r HoR [ 5 092564, AR 610209)

B F THICFEICIE(DOE) A 3R (00 vk 7 A ok DRl 38 10 5 R % FSE RPN 8 T AN I 8 &5 W ik
K P PR A o A S 00 I8 A I 3k 1 SEVRELHE ) N B AN R S SR A R T R A, R T — Rl
PR Ak BTy i, AT e R T X e R A . B 43 BRI SR AW, A T IR Ty i ) o i
TSI HE RGN B2 HEHN 0.5 nm, BRI THFFELIN 0.5 um(NA= 0.4), LA ) it i [H
WIESLEDR R T 1.3 nm, WA T RTHG 7 0 PR il T30 1K) o 42

X frapreeoctt,  =MERMDER, W LB MBI

TS 5657 O — P AN I C ORI 12 11 b B 25 b 20 )9 R 06 2 ot . ATt
27 TOA 2 1T 350 (00 21 5 2 A ke e - 2 10 445 R Y P R0 R 30 1 AN 3 288 5 ) A 1 [
il

gt G T MR T 2m ML ANE e P, AiE N T I AL 85 F BRI IR
A v 2m ARGLI AN e P, 3 R EE G ], SR T XA 7 o XAl e
I TS RN, & RIRR S 52 dOF AN GE 4% A T AN 14 22 8% 45 b 22 1 0 0
T AG BB AS I A 21 SEARHE S B BUAS SRR S5 M R IR I b, 1535 0 VR IEAT T WS,
T B R HE T T BRI R AN SR A M RS b S A 5. LRk 0

f“lﬂqu_ q? Ph-:|
S ®- Qe (- 2m - 7,
A B- 9
h = 2 1T Q}—Q?E(— TEITT)T (I)
;;‘quqg— q’? Plt'q
e - ®E[m 2m,

XH, A = ?tlt’kz/l Al — ?\zl . @@ AR A A A DRI 3 A A

RFFANESEN R, AR TRISOE S o b KR & BRI, W5
ANVE S b P B, W RESE R AT RE A th LR BT o FEIX AP I T, RG0Sk bR A AT R
ﬂ‘jl‘ll

@ = . (sin %) Su + (sin B)Sx (2)
NEATCAn s @) Su + (cos B)SH

Wi HJT: 1998-10-19; W #0452k H 11: 1999-03-22



844 G 7 v 1 20 4

aCrf, R AT PSSR FHAL, S f1 Sy RGBSR, WwE 1 s
WA R S AR M A, @ @ BN S B R FE I IC 8S microscope
TR OGO TR R s MR FR IR G 68 ERRMI R I B, — step surface
AP IR S  RAFE TR O TR, R X 52 31 WA B A0 CCD F B Al E CCD cell
o — PP pidok S ok e R AR T G 8S A ISR T (1 23 . % L0,
R ALT LTI, L B < R< R AR < R< RIFAEILE  pig 1 Measurement of
WAT, AHRCHL, R s (R, @) JalE. ditee] WL, H I R gl the  stairdike
THH R EABENE R RAEI 7T & b A0 2 10 8 3 i et 45 2R o 763X 47 surlace
B, DU IR TS I o 7 A T AL s @ AR ITTRY, 57 2
sin % — cos H tan K, ) ‘
sin ¥ - cos % tan ¥~ (3)
Su= 8- Sa
R R G RIATE L. B IEA PR T E: — ROy e PR AR G BB, 5 — Mo
F Si HNABIT I — A KAERL R, Sy AL 5 —ANRAER R ZFER T RRT K
FE R AR P AN KA PR RE IR 7T A R, TR T — P AN S BRI R R
K LAk A 23 PR TR S AR TR AL I A BAR 25 5l K, T AT RO AR PRI 6 oo
TSI i AR . LI R W 2 Frons fEMIEDRER T, SRE BGIERDE R &

Si= S(1-

interferogram W 2 40 3 4 0 S B ) I AL 37 0

], el AE 5B AT 6. AT G

= Imaging lens A kRS 25 S5 AR R Dl . bR Ok

aperture  collimator perotated polatizee Zeid il o R B PBS J5 7 B AL —

1/4 waveplate micrescope

I %"""”% “'.‘ -5+ | B PG, POCZIE 1/4 B I B
lamp o TV rorsort. WYY BURIEAES K T L, R EIR R 1/4

con filter . Im'hﬂ PBS ’Jq WA N Wi %
derser 7 aphragm VU WP S O, B PBS R —
....-u't: wiveplate WS, ShHaet s B 148/ TG
s e S BRI L, S I

Fig. 2 System for measuring the 3-D surface topography of DOE Bl 174 B r B Bk P J6B X PBS_D
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Fig. 3 Measuring result of the actual BOE. (a) The result given by the measuring system. (b) Interferogram
obtained by an interference microscope, (¢} Surface profile of a cross—=section on a direction, (d) Topography

curve given by the profiler of the cross=section at the similarly same position
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Abstract The surfaces of diffraction optical element ( DOE) are often deep and
discontinuous, which lead to some difficulties for measurement of the 3-D surface
topography of DOE. The generalized two-wavelength interferometry and a new data
processing method are proposed, which effectively overcome the difficulties. Based on
these techniques, a new measuring system has been set up with existing conditions.
The system 's longitudinal resolution is 0.5 nm, the transversal resolution about 0.5
pm(NA= 0.4), the measuring accuracy within the whole longitudinal measuring
range is better than 1.3 nm.

Key words diffraction optical element,  3-D surface topography, interference
microscope, phase-shifting interferometry.



