$45% H3 o A # Vol. 45,No. 3
2023 4F 6 A OPTICAL INSTRUMENTS June, 2023

XEHS: 1005-5630(2023)03-0074-06 DOI: 10.3969/j.issn.1005-5630.2023.003.010

FF MEMS #REBFEOEATE N BB E BT

v 2 a1 1 2 12
FXF, MBE, B O, I
(1. REE TR SCHRER SR RSB, 11§ 200093;
2. RETRY: RETRAOE S REE S LRE, 1 200093)

FEE . A RMHLE £ % (micro-electro-mechanical system, MEMS) =48 4244 & 45t T4
PBLIANE AL, KNG, KR, AR FEA A Zemax 3T —HAK A
%% 1.1 mm, T IK# MEMS = %3R4t +18° K 424 A B 0 L 4r 9 R IR L H A 2l Bt . %
WA KT 23 mm, HAEILEA 0.4, HPEEK 126 pm, TAEFEH 900 pm, &AL £ E
R4, RAEAER, HIHEREN, ZHMA DM T RARE X R RAA A E 6
MEMS =23k stis e da4b & so b b 2R .

EEIF . RFRT; B8, Hash; KA ; MEMS 3k4:
FESES: TH742 CEERERD: A

Design of microscope objective for laser scanning of
MEMS galvanometer

WANG Xingyu', YANG Zhaoging', XUE Meng', GUO Hanming"’
(1. School of Optical-Electrical and Computer Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China;

2. Shanghai Key Laboratory of Modern Optical System, University of
Shanghai for Science and Technology, Shanghai 200093, China )

Abstract: In order to meet the requirements of micro-electro-mechanical system (MEMS) two-
dimensional laser scanning system for microscope objective with small entrance pupil diameter,
large incident angle and large field of view, a near-infrared infinite conjugate microscope objective
with an entrance pupil diameter of 1.1 mm and a large scanning angle of + 18 ° is designed by using
optical design software Zemax. The total length of the objective lens is less than 23 mm. The
numerical aperture reaches 0.4 and the resolution is 1.26 um. The working distance is 900 pm. The
aberration correction is good.The designed microscope objective can meet the needs of use. The
results show that the microscope objective can meet the requirements of MEMS two-dimensional

galvanometer laser scanning system for portable skin detection instruments.
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Fig.1 Optical scanning path
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Tab.1 Related parameters of MEMS galvanometer

SHAFR it
B 400~1800 nm
ERENpEp AR +18°
FHfmER () 29.3 kHz
S R ®1.23 mm
BIRRST 28.60 mmx20.42 mm
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Tab. 2 Objective design criteria

SR 7N
N 1.1 mm
1G5 +18°
TAEW B 800~860 nm
ALz 0.4
IR 1.26 pm
Yy >0.4 mm
TAERE >0.8 mm
EKIME <5 mm
J=8iS <25 mm
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Fig. 2 Initial structure of objective lens
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2.3 FITER
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Tab.3 Data of lens
B Il GETO] RS R A B ksl
42 /mm 242 /mm Mk
—62.26 H-ZF3
bz xdihl —6.84 H-BAK7A
3.01
-8.46 ~70.40 H-ZF62
B2 7.55 -20.12 H-ZLAF90
36.60 -5.75
91.85 —2.45 H-ZF3
B3 12.64 3.46 H-BAK7A
-18.58 -3.31
15.83 10.03 D-FK61A
B4 -15.71 -2.36 H-ZF11
93.06 14.76
15.40 15.48 H-LAK10
BERUS
60.69 -4.09
13.76 13.96 H-QF8
BiA6 -15.72 4.03 H-ZLAF69
61.41 60.11
5.36 2.11 H-ZLAF68C
BT -8.21 7.35 ZF4
707.26 1.82
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Fig. 4 Spot diagram of microscope objective
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Fig. 6 Field curves and distortion curves
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