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Abstract
femtosecond laser. Tellurium is doped in silicon as N-type dopant. The doped layer is irradiated by 248 nm, 30 ns

The polished P-type single crystalline silicon wafer deposited with tellurium film is scanned by

excimer laser for annealing. Single crystalline silicon doped with tellurium is prepared. Silicon photodiode detectors
with high response at room temperature are fabricated using the doped single crystalline silicon. At —4 V reverse
bias voltage, the response is 0.86 A/W near 1000 nm, and the external quantum efficiency is larger than 106.6% .
By increasing the reverse bias voltage, the response increases, the cutoff wavelength extends to infrared direction.
At —8 V reverse bias voltage, the cutoff wavelength extends to 1235 nm. The maximum response is 3.27 A/W at
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1080 nm with —16 V reverse bias.
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Fig. 1 Structure diagram of tellurium doped

silicon photodetector
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Fig. 2 Normalized Raman spectra of P type silicon
substrate, sample with femtosecond laser-assisted
tellurium doping, and tellurium doped layer
annealed by excimer laser. The inset shows the

original Raman spectra
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Fig. 3 Current-voltage curve of silicon photodiode

B4 g5l 7 HRIER7E 4100~1300 nm < By
DT M 17 I oS ri g s 7 A 9 S AR it k. TR R
HE 2R BT 25 AN P A AL b TR0 R 100 26 1 6 iR
BLAEL - IF 25 0 BT Ak I & 09 2 B Bt 2. A
P H ol LUA H 2 i s I 48300 25 1) 01 385 W 1o Ak T R
A TR 25 1) o 107 ) 2 2R 5 Bl S 1ol i s R
DT M 1A AN S A e BE T g o T LA Lk P AR
WZLANTT ¥ . [ 5 45 i T 4RI 4% b R
(EQE) B B 17 fi s 728 A 1) 5 2 il £k . v] 3 M i 7 5]
BB LM R ¥ RS —4 V IE. 7
1000 nm Fff 3T A9 5% i i (B B & 88 14 0. 86 A/ W, 4
HFROER T 106 6% fi o —8 VHS, 7E 400 ~
1115 nm B A1 F 208 2 88 3 10000, W i
Ok P K AR X T F fi R 1154 nm 46 3

1235 nm; f 2 — 16 VB 55 KA e 1o {8 Hh BEAE
1080 nm M. 353 T 3. 27 A/W, {HFE & 2 17 I
S (18 48 R o7 1 398 K ) R S T 055 A7 T A R K
AR E R —12 V2= —16 Vo E A KK
A

: |
&
& =
7] ’ —0 A
§ 0.1 -- -4V ‘ \\‘Li
oo N v
8 —— 12V L \b
~ e -16V N
-- commercial Si detector \ | 1}
......... nQE:IO(% \ i
0.01 . . L Lt
400 600 800 1000 1200
Wavelength /nm

B4 25 CTR g b8 S 1) i s 1R 728 46 06 2R L 7 Il ek
PRI A D9 2 L
Fig. 4 Dependence on reverse bias voltage of responsivity
at 25 'C. The responsivity of a commercial silicon

photodiode is shown for reference
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