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Effect of boron doping and phosphorus doping on temperature-
dependent fluorescence spectra of silicon substrate
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Abstract: Phosphorus-doped and boron-doped silicon wafers were obtained by in-situ doping on Si
(110) substrates. In this paper, the fluorescence spectra of intrinsic, phosphorus-doped and boron-doped
silicon wafers were measured. The effects of impurities on the properties of silicon wafers at different tem-
peratures were investigated. There is only one characteristic peak in the fluorescence emission spectrum of
the intrinsic silicon wafer. After doping., the impurity peak is on the left side of the main peak due to the
splitting of the energy level. In both doping cases, the wavelength of the impurity peak increases with in-
creasing temperature, while the wavelength of the main peak decreases with increasing temperature. As

the temperature rises to 135 K, the impurity peaks disappear and gradually merge into the main peak, and
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the main peak wavelength in both doping cases coincides with the characteristic peak wavelength of the in-
trinsic wafer at 275 K.

Key words: silicon substrate; doping; temperature change; fluorescence spectroscopy
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Fig.1 Setup of photo luminescence
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Fig.2 Fluorescence emission spectra of intrinsic, phosphorus-doped

and boron-doped silicon wafers measured at 275 K and 15 K
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Fig.3 Fluorescence emission spectra of intrinsic, phosphorus-doped

and boron-doped silicon wafers measured at 15,35,55,75,95 K



5 4 30 F I T B 2 R 45 2 X Bk Aob I A 28 R € S G 1 R A Y 52 365

K4 g5 3 Ak A7 115.155.195.,235.,275 K A I B F I & 1929806 & 1% . N E 4a AT LA R
JETE 115~275 K., Bl T i A AE RE F 14 9 6 5 AF 0 1) O 4 007 B B AR PR 5 R A8 (H R il T 3Gz sh i)
T JEA) e g 5 1) R0 % 34T 0 v T D Ab R de Hp L TR T B — s R REAYARAIE B P R R B & i
b 2% T R SIS AR T 0 2 5 A AR 2% T W N T I OE 4 B N E — S T B — A UG T B IR R Ak 4k
T s B HL T 2GS 2 0 i ] 0 2% T 0 v, [R) A ER R 8 AR AE H B Ak R 1, 3 e B IR T R
A W L Al 2% S5 0 N o 06 B N AE — T B e O L 2 W RS S TR R B R R 275 KL B B 2% DL K
B rE PO IE R FF] 1 150 nm MEE . 5AME G A R GG R A EEARAY & 245 R0 &
FEE 2a PHEAT T DM T EUL I AR R E R m L B de PET I ZEM 1 090 nm WA E BB LA
JINUGE T L 0 (T 6 B i T B T R 2 T 4 A L X T B i T IOR S T ERE SR M R 6 e TR E 241
WF K.

2 z =1
o = =
e L ke
X X =
2 R ]

1.05 1.10 1.15 1.20 1.25 1.05 1.10 1.15 1.20 125 105 1.10 115 1.20 1.25
M (10°nm) M (10°nm ) M (10°nm)

a.Si NB % b.Si B 2% Pic.Si#52: B.
B4 KIEHEBEURMIBERERAE 115.155,195.235.275 K (B E TAUE ML L 5 i
Fig.4 Fluorescence emission spectra of intrinsic, phosphorus-doped

and boron-doped silicon wafers measured at 115,155,195,235,275 K
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Fig.5 Variations of the wavelength positions of the main and impurity peaks in the
fluorescence emission spectrum of the intrinsic, phosphorous-doped and boron-doped

silicon wafers relatively in the temperature range of 15~275 K
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