55 XX #55 XX 1 85 2 K E R Vol. XX, No. XX

XXXX 4F XX H J. Infrared Millim. Waves XX, XXXX
XEHS:1001-9014(XXXX)XX-0001-08 DOI: 10. 11972/;. issn. 1001-9014. XXXX. XX. 001
= F B B £ SR &5 38 B HA SE AR XS flm Rz 75 35 /Y
B/ m'u-J

i /g

BE%'?, Z2F%°, % 77 ZpkE’, #4887
(1. FWPRT R P, 1 200093
2. W EREBE FIEE R YIPEAST BT 20 MG 4 [ A 5L %, BV 200083)

HE N RNERELE T ENBEL BN —ANEET H o K &AL KK A 10. 55 wm B & F BEA R,
A T 30 wm F 0 BE Y & F B AT AR B B AT ST R A A, AR Bl — R BT IR A T B 08 2.80.3. 50 F1 4. 25 pm
SRR A, R BT AR B A A B R R e R R AR R A A e T — B R A, R R 6 A Y e e
WHHE LT 20 um 4B B F] 1.91 pm, & T T 60%, T E A0 MR TR T 12%.

¥k & R.ETHOMENE; ATH M ki &

hE 43S . TN215 SCHERERIDAD . A

Effect of mixed-period gratings on the photoresponse bandwidth of
long-wavelength quantum well infrared photodetectors

TIAN Yaping'?, LI Zhifeng’, LI Ning’, LI Xiangyang’, XU Jintong™
(1. College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China;

2. National Key Laboratory of Infrared Detection Technologies , Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai 200083, China)

Abstract: The expansion of response bandwidth is an important direction in the development of quantum well infrared
photodetectors. Using quantum well material with the peak response wavelength at 10. 55 pm, the diffraction grating
structure in the 30 um center distance quantum well infrared detector is optimized, and six different combinations of the
mixed-period gratings are obtained by mixing three grating structures with the period of 2. 80, 3. 50, and 4. 25 pm with-
in a single photosensitive pixel. Photoresponse spectroscopy tests show that the response bandwidth of the mixed-period
grating can be broadened from 1. 20 um to 1. 91 pm by up to 60% compared to a single-period grating, while the black-
body responsivity decreases by only 12%.
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Fig. 3 The mixed-period grating structures of the pixel mesas: (a) SMW; (b) SWM; (c) MWS; (d); (¢) WSM ; (f) WMS. See the de-

scription in the text
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Table 2 Response half-peak width, broadening degree and percentage of table area occupied by each sub—grating

for the seven grating arrangements

Ty UG 24 I 90 TR 4
’ St 7 R
No. /pm S M W

1 SMW 1.91 60% 15% 16% 54%
2 SWM 1.86 54% 10% 44% 32%
3 MSW 1.53 27% 19% 24% 43%
4 MWS 1.50 24% 37% 16% 24%
5 WSM 1.70 41% 23% 449 24%
6 WMS 1.50 24% 42% 29% 24%
7 SPM 1.20 0 - 77% -
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Table 3 Fitting peaks of Samples 1-7

BEfh RS No. 1 2 3 4 5 6 7
LA IR 1/ um 9.85 9. 80 9.62 9.70 9.67 9.67 10. 10
PUAEIEA 2/pum 10. 55 10. 55 10. 48 10. 55 10.53 10. 55 10. 83
A5 WA 3/um 11. 10 11. 19 11. 11 11.11 11.11 11.10 -
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Table 4 The proportion of the sub—grating area—occupation and the integrated area in the spectrum fitting of

Samples 1-6
SN2 8 JCHR3. 5 JGHAN
FORS emeorst wepe mBs L e 2mRy s e EIRER e AR 42 i
o W CRERY  BWEELY  EIEHE
It It agia
1 SMW 8% 77% 15% 15% 16% 54%
2 SWM 6% 86% 8% 10% 44% 32%
3 MSW 18. 7% 57. 5% 23.9% 19% 24% 43%
4 MWS 28. 4% 49% 22. 6% 37% 16% 24%
5 WSM 26. 7% 46% 26. 7% 23% 44% 24%
6 WMS 31.4% 49. 5% 19% 42% 29% 24%
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Table 5 Blackbody responsivity of Samples 1-7

FE 5 S5 No. 1 2 3 4 5 6 7
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