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Abstract: In order to realize the gap measurement between the mask and the substrate in the sur-
face plasma lithography machine, a gap measurement method of the mask-substrate gap was proposed
based on white light interferometry, and a signal processing system was designed based on ZYNQ.
ZYNQ's on-chip ARM was used for parameter setting, drive control, and front-end display. The pro-
grammable logic resources were used to realize wavelet processing and cross-correlation demodulation

of spectral data. This system operated in a distributed parallel structure, which could greatly improve
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the detection speed, and realize the real-time measurement of the mask-substrate gap. Finally, in or-

der to determine the measurement accuracy, a laser interferometer accuracy test platform were built.

Test experiments showed that the repeat measurement accuracy was 4.4 nm, and the displacement

measurement accuracy was 6.7 nm. It could satisfy the gap measurement system requirements of stabi-

lization and higher precision.
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Fig.1 White light interference gap measurement
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Fig.2 Diagram of system structure
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Fig.4 Cross-correlation demodulation module
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Fig.5 Data processing sequence diagram of gap demodulation module
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Fig.8 Flow chart of gap measurement
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Tab.1 Results of gap measurement(Unit: nm)
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Tab.2 Results of displacement measurement(Unit: nm)

‘{jﬂi (st B I’Z‘Z MR (R
1 17 997 28 322 10 325 0.875
2 19 002 29 326 10 324 —0.125
3 19 998 30 321 10 323 —1.125
4 20 998 31 320 10 322 —2.125
10 325
5 21010 31 334 10 324 —0.125
6 22 006 32 327 10 321 —3.125
7 22993 33 319 10 326 1.875
8 24 006 34 333 10 328 3.875
B 10325 — — 10 324.125
30 — — — 6.696 N

2, W46 [A] BRI R 28 (8] B 23 ) O AR Ak i
2y i e 0 o SC A BT BT ) BRI R AR G S T B
HEAT I A A 45 SR, R el B AT A B (] B 2 (E . SR

Hp S I O T AR R R RS i, 5 X N D
REPAB . HRPESE T, RE AL R
RS Bk 6.7 nm

4 % ®

SO R IR BT TR T ZYNQ B G )
BN E RS, RGEX PO T OGRS R AL B
5T — 1, RGELUIFAT B R L4 M, ROR
fe 1R JE R OS2 BT X M AR S ] B[] B (E
0 S I 0 B 5 A i o RS R B SR R W], RGTRES
PR 3 A R M S B HE R 5 18] A T AR 8] A
I () BT B A N RS 2 O 4.4 nm, 5 B%
HAORE AN 6.7 nm. BRI B RS2 TSP
Ot 2 X [) it I Y R BEOR B AR 4 i 52

B
2 X X W

(1] WEDCR, #1 A, TRAESC. JE# S L e i THR[M ],
U5 AR R 2 ik, 2006.

(2] GBI, ERW, BB S ATH R ROEE R A S 9% K o 12
[T, 93244, 2017, 66(14) : 27-40

[3] ERKW,BMETF, & 5% RmSF T B 6Z
[J]. Bl2#ii 4R, 2016,61(06) : 585-599.

(4] B 8, T B, IR, % T4 [ R AT ST RIS i R
GE[J]. %, 2020, 13(01) : 189-202.

[5] R, VFImir, kY, % T HOLRIREG T Wi s M
B 5k [T] e S 2041, 2020,50(01) : 37-41.

(6] T JB,% A SR, s B S 2E A i T Ok
WAL T 6240 % TR, 2019, 27(08) : 1727-1736.

[7] HU Pengcheng, CHANG Di, TAN Jiubin, et al. Displace-
ment measuring grating interferometer: a review [J]. Frontiers
of Information Technology &. Electronic Engineering, 2019, 20
(05):631-655.

[8] Xu Z, Shilpiekandula V, Youcef-Toumi K, et al. White-light
scanning interferometer for absolute nano-scale gap thickness
measurement [J]. Optics Express, 2009, 17 (17) : 15104-
15117.

[9] Wang Z, Jiang Y, Ding W, et al. A cross-correlation based fi-
ber optic white-light interferometry with wavelet transform de-
noising [ C]. Fourth Asia Pacific Optical Sensors Conference,
International Society for Optics and Photonics, & ¥ , 2013,
8924 : 89241J.

[10] VL %, W4 f, S8 O BOLL rot T HoR [T].
HHHE AR, 2018(3) :31-42.

[11] BRI B, EFEM,E TR rob T a5 AR i
SEARMEEALLT] 2R, 2016,42(06) : 487-490

[12] SR -3 BOK R - IRR K BB EE Db e s M ] Je st i
T Tk Hi i, 2016.



