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Abstract

Analysis and Calibration of Defocus Detection System Based

Xu Min
Engineering, Fudan University, Shanghai 200438, China

Research on defocus detection is an important issue in optical manufacture and testing. Astigmatism

method is widely applied in the defocus detection due to the advantages of simple operation and high sensitivity.
determined and geometric parameters of optical components are optimized by the optical design software Zemax.
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However, the design of defocus detection system based on astigmatism method is under improvement. The
The MATLAB is used for ray tracing to calculate the error caused by facular energy heterogeneity and non-standard

sensitivity analysis of the measurement system based on the basic theory of astigmatism method is carried on

5l

considering factors such as system components machinability and spot size rationality. The suitable parameters are
has been improved.

elliptic property. Calibration of image plane with zero signal has been completed and the accuracy of measurement
measurement; defocus detection; astigmatism method; ray tracing
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Fig. 1 Schematic diagram of cylindrical lens
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Fig. 2 Optical system based on astigmatic method for defocusing detection

AR LA 2% BE A R R A

[ du—fON[, wd—fD
r},—m':l 07 :|{1 lfl—ldefld:l’ [@D)
d([fl):| |:’UZJ UJ(Z*][1) :'
=1yl ——— | | ——1 e I 2
& r[ R TR X

A A 23 530 D TR vl A (BT S B F) 2 b RN o AR AR . IR AR O T AR AR P AR A5 2 3B 1Y
WMEBE /D -, =7, AT RBRZH L 528w TR KR

wlifi +Qf, —d)U—fol=2fUf1 —1ld+ f1d) . (3
BN P A BB, 1 e A ST BB Ty =komrd JLHR ko g — 580 BT AT RE R I RE BRI 2 Rl . LR AR
IO BERE B H A a0 A, B RE B RN S ARSI [ . R T DL BRI, AT AR H i AE T

. .
PS—C/QO,{;[T(ZL arcsin j R (4)

Ao C g B 35 e 1Y AR A

MO K RHEF 1, Y > r, | B, P.<<0 524 <I|r,| B, P.>0 ;4 =|r, | W,
P =0 Y RGAFE N FIFE BE 1 B AR, DU 52 BRER I 25 22 21 45 5 19 K /INVKE Bl 25 B9 A 1 AR fb i A8 1k .y vl 2
N LAES SRR R AR AR AR S RN VR BRI B A AR R LR R G E T M4, SEBR I R b R PEAE S
RANKE AT 5 i 7 Y £ 5 BV AT S B e 8 R R

T

T

V.

3 BEE R GRS b
{50 S A 2R 0 0D 0 O/ R AR 2500t 4 39 0 5 A 9 00
WL INFE S PR VAP — A TR 1 3 O SR U R SE R B T el O 5 (LD th 3 08 e 22
| |

PBS \
7.
©;

quadrant photodetector

LD

3 TR BOE B9 R T SR T B I i R 5t

Fig. 3 Measurement system based on astigmatism method for surface morphology detection
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