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Research on p-on-n LWIR and VLWIR HgCdTe infrared focal
plane detectors technology

LI Li-Hua", XIONG Bo-Jun, YANG Chao-Wei, LI Xiong-Jun,
Xiang-Yun

(Kunming Institute of Physics, Kunming 650223 )

WAN Zhi-Yuan, ZHAO Peng, LIU

Abstract: The p-on-n structure doped with As implantation has the advantages of low dark current, high R A product,
and long minority carrier lifetime, which is an important trend in the development of long-wavelength and very long-
wavelength HgCdTe infrared focal plane detectors. P-on-n LWIR and VLWIR HgCdTe infrared focal plane detectors
with cut-off wavelength of 9. 5 um and 10. 1pm at 77 K and 14. 97 um at 71 K fabricated by Kunming Institute of Phys-
ics are introduced. Test and analyze performance parameters such as the responsivity, NETD, dark current and R A of
the detectors. The test results show that the operability of the detectors is between 99. 78% and 99. 9%, and the NETD
of the detectors is less than 21 mK. The effective fabrication of p-on-n LWIR and VLWIR HgCdTe infrared focal plane
detectors is realized.
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e <200 Hz
VG 3.2V
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Table 2 focal plane device parameters and test pa-

rameter settings

o Al
Set 1 Set 2 Set 3
LAIRIES 9.5 wm 10. 1 pm 14. 97 wm
TARE 77K 77 K 71K
M (FOV) 2 F2 F2
LA 4.17 pC 4.17 pC 4.17 pC
PEIEH .
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K1 Set 1~Set 3 =HHFHY V-V, R
Fig. 1 V-V, curves of three devices in Set 1~Set 3
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Table 3 Test results of three focal plane devices with

different wavelengths

2% A
Set 1 Set 2 Set 3
EEEI S STk 99. 90% 99. 78% 99. 82%
— 2. 10e+11 1.6le+11 1.20e+11
(em. Hz'") Iw (em. Hz'")Iw (em. Hz")/w
A

K2 Set 1~Set 3 fE I ge M i3 (1) B H oA B (R ) s Set 1 Set 2 Set 3
Fig. 2 Set 1~Set 3 focal plane device responsivity (top) and blind pixel distribution map (bottom)



34 ZEALAE AR s pron—n KU AR A AR LTS MET i as HEORBE ST

537

2.4 IREFNETD K54

W 75 RAE T R 5 X 55 15 5 A T BRI ) e
J7, WSR2 BRI B e/ ME S st )
VLB 2R PR R T, I BB 5 o £EF- g TAE
SRR, AR R R AR S X s
TIAKZN . NETD EVEN L4 R Se ik Re
I E LS, B RN IR NETD i
N PR

KT G B g RN G55 15 S R BE T, IR EEREA
FEOV-TH 5 (1 BE L X DL B 42 B 0 = A £ TH A
Set 1~Set 3 FE4T T W7 & NETD il K 15, i 45
RE 3 FE 4(a)~ () Fron . HRgs R T, =
AT RS Sy A 5] 3R 4 B T R N Y S Y e e

B, AL Z N Set 2 MR A FS K, {H NETD #0060 18. 2
mK, #H A RBAK IH R T e . AN =884 NETD
7 ERE , = AT A8 19 NETD B 7 K 431
XEFR A [ 88 2 A TN 22 5, = A de ik
NETD {B 413 4 fr s , (B A4S — 328 19 2 H A D% 45 14 Set
3% NETD 24 20. 2 mK, il J2 5 14 8 45 14 il 25 7 2K 5
FHMETI K TAEIRE T , Set 3 #8444 A% 141 G 5] 4
(D PR, LLANEUGR IS, 2 R
2.5 SR RADKSHT

R A R GAR £L AR 25 2 i & 15f 14 2 2 FL B R,
5ot AA MIREL S EGH bR TOLEOT
M) , 33 A5V A 2T AN 25 1) G 1 DAL a0 T ol 22
REFEATFRAE, RA (1) 45,

K3 Set 1~Set 3 BME 5 155 7040 I (AN ZE B ATHIK M Set 1~Set 3)

Fig. 3 The noise signal distribution diagram of Set 1~Set 3 (Set 1~Set 3 from left to right)
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Fig. 4 NETD histogram of focal plane devices in Set 1~Set 3 and Infrared image(Set 3)
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Table 4 Test results of three focal plane devices with

different wavelengths

P A
Set 1 Set 2 Set 3
AIRIAN 9.5 pm 10. 1 wm 14.97 pm
I FL 40. 28 pA 58.8 pA 26.21 nA
NETD 15.2 mK 18.2 mK 20.2 mK
Ly 0. 506 mV 0.527 mV 0. 408 mV
HHGITTR  99.90% 99. 78% 99. 82%
RyA 1030.48(Q-cm?)  705.92(Q-cm’) 1. 46(Q-cm’)
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Fig. 5 The relationship between R A product and wavelength

under different processes
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