Opto-Electronic Engineering ArtiC|e

¥ & x #

20175 ,5544% , 556 8

R T RR IR M ZZ A B R
PEFIHI{E

BEk e, A E, o0l B, FEE, &S

B | TN N = S R 3 I S e i et B S 2 = e E i
b5t 100124

FE: R K)ol ik w1 B 4 2 R e iakdn, FIME eI AR B9 3R 2 A T429K 1 pm ~3 um &
SMEM B d, A EORR SIEN B, KA AZ P4620 BREIIR, AR EIRRIEAR, B B g
B Y. B, AEE LT T RGN LR, AT T RAH T LA, AT HEAEAE(5.5£0.5) um,
W AR 3 um 69 fkikbr, B REF 69 ¥ QA — B, AT LMRM B e R

KEA): BRI, Rk, A, Ao

FESES: TH741.8 XEkPRARERD: A

Microlens array for shortwave infrared detectors
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Abstract: A microlens with a specific size is fabricated by using melting photoresist, and the microlens can be ap-
plied to a shortwave 1 um ~3 um infrared detector, which can effectively improve the photoelectric performance of
the detector. Using AZP4620 thick photoresist and UV lithography technology, the lens production in the soft bake,
exposure and development, hardening, hot melt and other processes were carried out in-depth and detailed ex-
perimental study was done to determine the optimal process parameters. The micro-lens with a crown diameter of
(5.5 £ 0.5) ym and a radius of curvature of 3 um was realized. The lens has good uniformity and consistency to meet
the requirements of near infrared detection device.
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Table 1 The parameter set by glue machine.
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Fig. 1 Rotary-type photoresist on InP substrate.
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Fig. 3 Development.
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Fig. 2 Exposure.
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Fig. 4 Hot melt.
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(c) ATH: 100 C, BFFE 8 min.

Fig. 5 Pre-baking temperature and time. (a) Pre-baking temperature 60 ‘C, time 45 min. (b) Pre-baking
temperature 85 C, time 20 min.(c) Pre-baking temperature 100 ‘C, time 8 min.

A2 WIIRA 100 C, HBHh25s, % 8~9s
Table 2 Pre-baking temperature 100 °C, exposure 25 s and development 8~9 s
HHERT [E]/min 6 7 8 9 10 11 15 20 25
JE B JEJE fum 334 356 313 3.07 298 297 289 285 286
%3 WIMIRA 100 C, HBHK20s, 2% 8~9s
Table 3 Pre-baking temperature 100 °C, exposure 20 s and development 8~9 s
HHERT [E]/min 6 7 8 9 10 11 15 20 25
JBe AR fpum 312 314 325 347 321 277 263 259 253
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Table 4 Experimental study on melting conditions of microlens array.

PR PVERT BRI R BT BuAETR BUERE O RUEER BUEETE EOERBL ViV, B R4

JE/C [&/s Hifi/jpm  HE/pm  FEum hlum Dipm BVipm®  Voum® 1% R=(4h* +D*)/8h
140 180 3.05 5.98 1.89 1.7 5.3 31.37 21.36 68.08 2.92
140 240 3.05 5.98 1.89 1.68 5.4 31.37 21.71 69.21 3.01
140 300 3.05 5.98 1.89 1.65 5.45 31.37 21.54 68.67 3.07
150 180 3.05 5.98 1.89 1.58 5.32 31.37 19.62 62.55 3.03
150 240 3.05 5.98 1.89 1.56 5.42 31.37 19.94 63.56 3.13
150 300 3.05 5.98 1.89 1.53 5.48 31.37 19.92 63.50 3.21
160 180 3.05 5.98 1.89 1.5 5.57 31.37 20.06 63.96 3.34
160 240 3.05 5.98 1.89 1.48 5.68 31.37 204 65.04 3.46
160 300 3.05 5.98 1.89 1.46 5.87 31.37 21.37 68.13 3.68
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