5

47 452 g b/ £ N
2023 4F 3 A LASER TECHNOLOGY

Vol. 47,No. 2
March,2023

51

XEHES. 1001-3806(2023)02-0273-07
ETREEAFBERHEELREPOLOEMEZE

By 2 £ AEE AL HEA
(LR Tl L TR, )M 51000632, JEREA: B T2 BF 58 LT 10087153, ) AR Tl k2 HAHL
B, )M 510006)

WE. TG SREOUIN T SO GERE A O RE GRS R AR Bz R0 ko O R S R JS 7 AR DB ETR
TRBE AR T —Fp LT I BE By R 36 B0 ot R (o B8 |, 38 B HDLS O G 6 B 1 0 43 T R B it el 220 ol SI2 565
XF LUASE T AN 14 BR B 0] S5 AN RSO C T 3 5 (4 NSk SISk e MR . 25 SRR R IR MR R A 454
EEENAE R E] 0. 761 wm, KB FLO LIRS 51. 3%, HL B RATHR (A4 5 93. 9% ; TEWOL I R AR 4440 F
WA E NG EEIA S 0. 793 um, HE K BE 0 AR TES 73. 4% , Fel KATHN K BE (L3215 86. 8%, LHIF o8 ]y e Fb i e
Jik O CBE G S i R e BT HR S S

KR FMGAEI; ot 07 5 IR B R 5 O GEE 5 BB 435

FEHZES . TP751;TN249 MEAAREAD: A doi; 10. 7510/jgjs. issn. 1001-3806. 2023. 02. 018

Laser spot center location algorithm based on gray histogram

CAI Xuming', LI Xiao", LIU Yuxian®, HE Chunhua®, LIN Junjie'
(1. School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China; 2. Institute of
Microelectronics, Peking University, Beijing 100871, China; 3. School of Computer, Guangdong University of Technology,
Guangzhou 510006, China)

Abstract: In order to improve the location of laser spot center accuracy in semiconductor laser processing, according to the
gray distribution characteristics of spot image generated after picosecond ultra-short pulse laser irradiating monocrystalline silicon ,
an algorithm of laser spot center location based on gray histogram was proposed. Through simulation analysis of laser spot and
monocrystalline silicon etching experiment, the positioning accuracy of the proposed algorithm was compared with that of the
traditional algorithm under different irradiation time and laser power. Results show that under different irradiation times, the
algorithm precision is 0. 761 wm, 51.3% higher than that of gray centroid method and 93. 9% higher than that of the maximum
column gray value method. Under different laser power, the algorithm precision is 0. 793 wm, 73. 4% higher than that of gray
centroid method and 86. 8% higher than that of the maximum column gray value method. It can provide guidance for the design of
the control system for spot center positioning of picosecond ultra-short pulse laser.
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Fig. 1 Gray scale distribution of picosecond laser spot

a—spol image gray plane distribution b—spot image gray 3-D distribution
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Fig.3 Schematic diagram of laser spot image division
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Fig.4 Simulated laser spot pattern
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Fig.9 The estimated laser spot center
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Fig. 10  Absolute error of the three algorithms under different irradiation time
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Fig. 13 Absolute errors of three algorithms under different laser power
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