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Abstract In order to accurately control the exposure dose, it is necessary to measure optical transmittance of
lithography system accurately. A double—contrast method of optical transmittance measurement is introduced. It
effectively eliminates the measurement error caused by an excimer laser energy fluctuation. In order to eliminate
the measurement errors caused by diversification of excimer laser polarization, a polarizer is used in this equipment.
The experimental setup is designed to measure the transmittance of an optical sample whose transmittance can
be calculated accurately. The experimental results show that measurement results are consistent with theoretical
calculations and the repeatability of measurement is less than 0.3%. The transmittance of optical sample is measured
by the spectrophotometer, and the difference between the two kinds of equipment is 0.28%. Furthermore, the
equipment has flexible application for transmittance measurement of optical system and advantage for not
influenced by optical sample sizes.
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Fig.1 Schematic diagram of deep UV optical transmittance measurement
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Fig.2 Schematic diagram of device for deep UV optical transmittance measurement

3 TREAMEI SR BT 5 P RE I

HET, 7R 52 A0 e B PRI 25 AR 0, FLIU HERE BE AN, PRt B R T TR S8 A R s 4RI 2%, O X HPE AR
AT T
3.1 KRt

T O 2% TR BOG 2 R GRS AR 2 R EUL B RV, RIE DN 0 A O R P AT O IR &t 1y
W I ATh SR AT — 22 B9 AR, EL G F AR 5 A 2 WA T A /DN, ok 2 5 ST 0 R ot 8 A O B S TR 55 MR
I8 B2 B P A — B0, 5 R iR 22 o T T EIMRI A % R 5, ik 3 frs , 5 R
B U R R AR YAG: Ce B A FOGHL A o ROGHE AT — 8 & Bl el 23 58 A B2 00 O R i 4 3R
SRR R B A0 AR VR K A SDOE I I S040 5 IF B B e R YAG:Ce |0 BT ELA M
TRESMEH R, BRGNS o AR 48 & S BO0 i A 0 w45, D I R R R
S AN 4 AT WG HEAT RN B R AR YA G = Ce B 0 78 A4S SCHRIN 5 19 15 124 b, 8O Fr BB A% 3% 35 wT I

condenser
integrated
YAG:Ce filter

~ ~ \ \,\}_Hﬂ/l—ﬂ/

~ 3 A \ f
photodiode

P 3 GRS RE LRI 5 0t 2 2R 4 Jt 1]

Fig.3 Schematic illustration of optical system for deep UV energy detector
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Fig.4 Circuit schematic of deep UV energy detector
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Fig.6 Repeatability measuring result of detector under the condition of 50 pulses integration
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Fig.7 Repeatability measuring result of detector under the condition of 100 pulses integration
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Table 1 Ten times transmittance measurement results of fused silica optical plate sample

Measurement
) Time 1 Time 2 Time 3 Time 4 Time 5 Time 6 Time 7 Time 8 Time 9 Time 10
times
Measurement
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results
Mean result 0.897503 Stdev 0.001062 Stdev/Mean result 0.001184
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Fig.9 Transmittance measurement results of the same fused silica optical plate sample by the spectrophotometer of Perkinelmer

=

Transmission rate /%
W ® ® ® ©
%) =

x
S
T

3
o]

5 45 B

SR FHUUE S L 9 TS VR 26 051 3 1 S5 A 0, 307 0k R A T8 A T 55 W6 W0 30 % 78 B 5 0 4t 1
SR HR RS T MRRORE B L 3 e S0 e T LR B TR S A5 S M T P A ORGSR A
W R I O 2 R G VA TR (3 B A 0 2R 5 R B oK o i A TR ) 0.3% 0 i ot X — AN B
375 5 3 00 U AT 22 U R, 3 3 (815 7 4 S B AE V(8 25 B R O, Ol ek 5 4008 B i
T 2 LT X L L 5 M 25 S 9 0.28% , 45 B S AR M

A T R G M LA 4 B R ORI R L BT LT AT TR 2 1 6 RS R A — i 1 R A
o T S5 R B B B I R R A K R R LR R VR A2 R A
o T PR 1 B

£ Z X #
1 B Fay. Advanced optical lithography development, from UV to EUV[J]. Microelectronic Engineering, 2002, 61: 11-24.
2 M Switkes, R R Kunz, R F Sinta, et al.. Inmersion liquids for lithography in the deep ultraviolet|C]. SPIE, 2003, 5040: 690-699.

3 Wang Fan, Wang Xiangzhao, Ma Mingying, et al.. An novel technique for measuring full image quality of lithography tools in situ[J].
Chinese J Lasers, 2006, 33(4): 543-548.

T, ErmE, LIHIE, & — RO 2L £ AR T e S 80 SR ARG I B R (1], H O, 2006, 33(4): 543-548.

0308002-6



S I S

4 Guo Liping, Huang Huijie, Wang Xiangzhao. Off-axis illumination for optical lithography[J]. Laser Journal, 2005, 26(1): 23-25.
AL, B, T G20 R il B ER B R (). Bk 4%, 2005, 26(1): 23-25.
5 Zhang Qiang, Hu Song, Yao Hanmin, et al.. Current progress of optical lithography in ASML[J]. Microfabrication Technology, 2002, 9
(3): 8-11.
R, B A, WEDUIR, A ASML 2wl A 6 R HR SR (). AN TR, 2002, 9(3): 8-11.
6 Xing Shasha, Liao Zhijie, Lin Wumei. A lighting all systems and components in lithography transmittance measurement method: CN,
103345129 A[P]. 2013-10-09.
TRISTS, BB, BROEIH . —FiOLZIBL i B 42 22 58 S & 2147038 3 S 1 5 J5 3 Th L, 103345129 A[P]. 2013-10-09.
7 Yuan Qiongyan, Wang Xiangzhao. Recent development of international mainstream lithographic tools[J]. Laser & Optoelectronics Progress,
2007, 44(1): 57-64.
UM, £ ). B 32 O 2 HLE A i OBt R ()], WO 5O L Tk, 2007, 44(1): 57-64.
8 Gong Yan, Zhang Wei. Present status and progress in 193 nm exposure system in lithography[J]. Chinese Journal of Optics and Applied
Optics, 2008, 1(1): 25-34.
T ALk #. 193 nm G ZIBE O RGN BLR Kk (). T EDGA: 5 0 DG, 2008, 1(1): 25-34.
9 Yu Yinshan, You Libing, Liang Xu, et al.. Progress of excimer lasers technology[J]. Chinese J Lasers, 2010, 37(9): 2253-2270.
ARG L, WEAIE, B B, AR L HESY T REOLEOR AR ()). PO, 2010, 37(9): 2253-2270.
10 Lu Jing. The Testing Technology Study for the Optical Capability of Visible Light Transmittance[D]. Changchun: Changchun University
of Science and Technology, 2008: 1-5.
B 4 Juee RGOS o R MK HOR BT SE[D]. KA KA TR, 2008: 1-5.
11D H Tracy, F'Y Wu. Exposure dose control techniques for excimer laser lithography[C]. SPIE, 1988, 922: 437-443.
12 Liu Shiyuan, Wu Xiaojian. Real-time exposure dose control algorithm for DUV excimer lasers[J]. Acta Optica Sinica, 2006, 26(6): 878-
884.
X TC, /e . B2 A 43— 06 52 B I ) S 45 T SR E SR (0], 6 2B 2, 2006, 26(6): 878-884.
13 Cai Yanmin, Wang Xiangzhao, Huang Huijie. Design of Wollaston prism used for polarization illumination system in ArF lithography
tool[J]. Chinese J Lasers, 2014, 41(6): 0616002.
SEFERS, T, B EUR . T AcF R ZIHL AW B BEBH 22 58 0 TR B 30 i b % 19 i 117, P E1OE, 2014, 41(6): 0616002,
14 Chen Jinxin, Xu Xiangyu, Wang Yu. Electrodes system design and electric field simulation research of ArF excimer laser|]]. Laser &
Optoelectronics Progress, 2014, 51(1): 011402.
WRibsfr, thia 35, £ 5. AcFHES T HOWG IR R RSB0 2ol 5 07 JOE ST ()] #0506 7 2# HEJE, 2014, 51(1): 011402.
EERE.: 174

0308002-7



