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Abstract The reference interference fringe is used to detect the parameters of the holographic grating. The
distortion of the interference fringes is caused by the system aberration, and the grating tiling-error is generated. In
order to compensate the grating tiling-error, the relationship between the aberration and the distortion of
interference fringe is studied. The reference interference fringes are simulated by computer, and the grating tiling-
error is per-modulated into the interference fringe image. To verify the effectiveness of the proposed method, the
grating splicing experiment is carried out under the condition of system aberration whose peak to peak value is
0.722. The maximum variation of the — 1st diffraction wave front at the grating seam is 0. 36A. When the
prefabricated reference interference {ringe images are used as the reference, and the maximum variation is 0.0972.
The experimental results show that the modulated interference fringes can effectively control the tiling-error of the
grating in the exposure system with large aberration.
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Fig. 1 Sketch of tiled-grating. (a) First exposure; (b) second exposure
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Fig. 2 Exposure system used to make tiled-grating
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TEAASEHE G, I 7 2SI CCD SRAE (9 T3 2 80, IR0 H AR 45 181 9 TR I AR A7 . 28 ot
DX S — OB OE ISR GE /N Ly, + AX L HNET 3(D) TR Ho [ ARSI E AL =L — AX, — L, L EHEKX
WO Z M G BLRALE NS T W AR AR X HEALE . XF R CCD SR 4 21 /% 52 i+ 9 2 SCEMR AN 18] 4(b)
iR, BT REAEBRMEE, TWREBILEH, Z5% TWRECGE 4 HHEMYERTY 257 8
Je PR DR 22 IZ IR 22 RO R BB 2E w (w, ) . HBOL RSB 2 E MM LD RIRZE R T 0.14
U0 215 2 T B HEA T A L LS55 DF A% A A7 S5 D8 T A S 582
32 EETHRYMETE

SO =1 GRAT S B T AL T O b TR FIBR O RS8R BB R GHR ZE W RIL N

w(z,y) = [wi (x/cosfisy) —w-, (x/cos B1,y)]1/2, (6)

A By WA R el - 1 AT S BT R AR AR R G R il i T H AR08 400 mm X 200 mm {9

0305001-4



B4 THEL. OBHKLCos (DL KL C,
Fig. 4 Interference fringes. (a) Reference fringe Co; (b) real time fringe C,;

Jet. FH Zygo T ¥B A H AR AT I i A5 F A& 5 Ca) FIE R M — 1 AT BRI w —, (s y) s FLATIE 5Cb) TR
FIRATHIE T w ) (). ARAEE X RM BRI RGAR 2 w (2, y) WE 6 Fin. B R G E 5%
Jei HoAG 25 T 11 2 0 L MR 0 45 2 B0 T A0 2 % T 3 4 80 € G 1T 050 8 1 5 2% 1 5 4% 80 10 4R o7 i 30
FHHERAR T 580 Co s NI MR 25 3 B0 PF 41 22 FR 28 B 90 4k 8o . il or s 6 G, id
ST T P AR 57 A0 AR A5 098 1, AT 00385 9 482 Y Ml 0F 44 Ak 1) 37 S5 00 T i 82

@ 0.57839

Wave /4

L I, 126511 L 1 1 1 1 1 ] 1 1 3 v 126534
170925 493932 185763 508828

X /um X /um
B 5 OLMATS P . (a) —1 ki (b +1 KUk

Fig. 5 Diffraction wave front of grating. (a) —1st order wave front; (b) =+ 1st order wave front
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