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Ion-implanted Si: As blocked impurity band detectors for VLWIR
detection
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Abstract: An ion-implant technique for fabricating Si: As blocked impurity band detectors for VLWIR
detection had been investigated, and the detectors with good photoelectric response performance had
been demonstrated by optimizing both the processing condition and the device structural parameters to-
gether with material characteristic parameters. At 5 K temperature, with a dc bias voltage of -3.8 V,
the peak response wavelength of the fabricated devices is 23. 8 um, the blackbody responsivity is 3. 7
A/W , and the detectivity is 5. 3x10"cm - Hz"*/W at 3.2 V, which are comparable to (and even superi-
or to) those reported in literatures. Especially, the device manufacturing process is compatible with
that for fabrication of integrated circuit, and the detectors can be integrated with readout circuits on one
chip, resulting in a remarkable reduction in produce cost and a significant improvement in the imaging
performance.
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Fig. 1

tive layer by four-different-energy ion-implanted scheme

Doping profile of As concentration in the infrared-ac-
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Fig. 2 Schematic process flow of the ion-implanted BIB de-

tector
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Fig. 3 (a) BIB detector’ s partial enlarged detail and ( b)
package of BIB detector

P 3 S 1R A R RN 2 Jey B O & o 51 3
(a) Ry AR & AT AR 2], b iR o0 e 1 4 2 A R
for s TSR SRR R AR A4 o BT T HAR LA
SUAE 2 5 b 45 ) LA R A I AN ] B 4 )2 B 38 ) 0
T TS . R R AR A, I R IRE Y
FEL AR 22 T 18 30 o 00 1 W A2 R ELS )22, 3 v
i U — R RACRELE A Bl 2= LA 2 1 0 L 3

PRI 5 1) M 7 98 T 3K 30 wm, T EEAE AR
NREATIAR o R A e IR ORG24 b
il i ST OB T 251 RS PCB A B b AT
AL AN 3b BT LR i AT LA T g AR DL

AT 227 I B I
2 SREMKESH

2.1 B R Z

TR AR ] 7 23R AR S 4 % B AV B AR A G Ty
R T S R B B . AT
VLB A R, =1 /P RZRIR T, BRI 25 1 E LI
PR RS BRI S OL BT LR, P=AE AR
PR 25 GO R, E o R ARG B, R AR R
AR

E:asa(T4—T04)A W
wl?

Hor, o IR BT 5 & S R AR SR A RO SR
o TR - R 25 2 W BG T o BRI, T, 0 15
TR A Sk FEARGR SHIE B SE R AL, BT em®s Lo PR
A S VR ) ' D) 2 e 0 00 4 2 T 1 B, LA
eme R T RHAYJE A 3 pum (1 SUHE AU BH 4 Z% T AR
AR R 5 K, PRAATRL B2 2y 800 K, 7 I8 i 431 3 Sy
277 Hz g A4 7, W 107 2% il 4 A ] 4 B o

4000

W
(=3
[=3
(=]

BRI R 2R /mA-W !
g
(=]

-4 -3 -2 -1 0 1 2 3 4
W ZE/V
P4 RIZHELEE 5 K MR %
Fig. 4 Blackbody responsivity vs bias voltage at 5 K
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Fig. 5 Dark current vs bias voltage at 5 K
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Fig. 7 PC spectrum at 5 K
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