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He-Ne laser feedback nano stripe width calibration method research

DENG Yong, WANG Chen-xu,SONG Jian-jun
(School of Mechanical Engineering,Nantong University , Nantong 226019 , China)

Abstract: The development of science and technology need to calibrate the certainty of nanometer measurement instru-

ments. A method is proposed to calibrate the nano fringe width of the dual frequency high-order weak feedback dis-

placement measuring system based on Fabry-Parot cavity. By using the microcontroller MSP430F149 ,which can meas-

ure the ratio of frequency between high-order feedback nano fringe and the traditional weak feedback half wavelength

fringe when adding a same displacement on the two target mirrors. As a result, the optical resolution of nanometer dis-

placement measuring system can be calibrated accurately. The measurement results show that optical resolution of the

system can be 10. 37 nm, which is traceable to light wavelength. By adding 20 times electrical subdivision, the final

resolution of this system is about 0. 53 nm.

Key words : laser feedback ;nano fringe ; microcontroller;in situ;width calibration

1 5]

O 15T U SR 11 652 B2 S RO &%
it OCI RS HEBOLIE 22 5 DEEOGAR i Hh ' 1 Y
PUEER SN, /D S5 B R A% 3~ N B A2 RS, 3
e Ak R A — AN LR S B AR B
FUAT 15 A0 2 TO0R Gl B | 8 2 4t
B BB HOR I R, AT R
SROBOR L 7 , B2 e PO 01 15 1 95 S0 00 7 9 3 Tl
o AEROE I 5 RS TR R GE R, 2 AR S A

il

A A R I R BB e, (RS R AR G A
Oy HER AN R 2 15 2 5 vy, I H AT ORGSR
W A A D 1 R s T e B 0 8 8% O i
(R LTI 56 1] 458 119 15782 I 45 28 452 52 21 /0 Ik
2 G R B O P T RA A
7] [0 5 A 1 5 Y6 AR L 8 T, 3 O e i 0%
i ] 1 A R MR (AN 24 25, R GEAY 70 F R T 2 A A
R BE A T LR AT LGB I R A RE
SE 22 4 R GEAE S B R I P A R DR HE

EETIE: HR A RRERL S TSI H (No. 61475082) 5 BF 55/ A1 H (No. KYLX16_0968 ) ¥ 1 .
REE N AL 551965 - ), 55, BBz, 2N FMABOAR KA T7 [ BFFE TAF . E-mail : dengy@ ntu. edu. en

s HH#A:2015-11-04 ;11T HH#:2015-11-16



% 5 40 4h No.10 2016

X B34 He-Ne WG SANK S BUTE AR E J7 5T 1217

N TSR Y HE R A A E M B LRSI B R G,
R B BB T HET F-P R S s B[] (5157
B RS, HAT, %R GEHA WAPRION ) 3 e
(HeAoesa sy B0 10.9 nm) |, G RFEA LIEOE S
WK R SRR o R D T F-P I Z KR
SR rp AR SROER A —E R,
A3 R GUAE L PR I FEBE A ARSI F-P ol
AR B EL B R BN 1 PR AR il R GEL
PR R FEE R IR IO B O . R, T 2R 1%
(RS R GE o B R BEAT AR A2 , M R U 25 2R o
FIABIR LIRS

BT X — SR, B T bR U s [ Bt
WK RS R GE ), ST G0 55 1A 5 K AR AL
55 F-P U B ol 158 2% 502 18] B H AR BR E 38 o
1 MSP430F149 Fi 5 HLFEL B33 A5 S8~ I 2R 2L
— A R B B AR AR SN RN R 21/ R
AN AT RUAS i b R O R B 5 [ 45 57 4%
EARGHDEADIERN 632.8/(2x N ), briEJa i
RIS I B R GEA AT LA AR AS T s v
AR E HA A A AL s
2% W
2.1 23R

AR SCR ] MSPA30F149 Fi - HLH # [ — 13z
Pt A 4855 [l (5t 4 1 2R 805 v B Il B oK 2R 800
SRR LG IR T A 1y 5 A A
Jiid  BREIS & TR R I i, M AEE & T
BRSO B oy TS 7 A 1 A A S
SRS BAR , e £ 00 3] 12 00 T B 5 R MR
FEN o AN 1R, T E R Y e A
PRIUER L5 S £ SR B kb 55 £, , 30T
14 I B 5 BN n, BNE S RIBIR S = n x £, B
T JEE I B, X MSPA30F149 Fi. F AL 4 55 AH 1 1
FEIF o

BBk {5

FRUEIN A5 5 . .

VRS
BT e

Fig. 1 Schematic diagram of the measurement cycle method
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Fig. 2 Program flow chart
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Fig. 3 Dual-frequency higher-order weak feedback

nanometer displacement measurement system
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Fig. 4 Systemblock diagram
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Tab. 1 experimental results
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Fig. 5 Laser intensity tuning curve
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