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Table 1 The parameters of samples

e # k08 B iE kB ZEHHE £33 EEE

(T thl {{). cm} {em—3) {em™3)
N-1 As-grow 23.3 7. Bx 10V 3. Ex 101
N-g 456 T B.5 7.8 107 2. 5 10
N-3 650 5 11.5 7. 3% 151 3.4X 108
N-g 00 2 20. 6 1. 2% 107 3. 3x10%
Ar-1 As-grow 7. 8% 1017
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o8 B A9 W B R Bruker IFS-113V BRI 4 59 B 0 X6 3% ¥ M Oxford
104F AMBHAAZHEL TRET FRBELERE— TS EIRFEGEL . FER5K
B LR R B A A DU MRS . RS R 10pA ER A4 T2 iR 1070 8
AR NE, AN AABESE AL 1B ARSI RERERCENK. FRAS
B it Big 0 s R 6.
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Fig. 1 The photcthermal icnizetion . Fig. 2 The photothermal ionization

spectroscopy of ’samplc Ar-l spectroscopy of sample N-2
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Fig. 3 The photothermal onization B o .

spectroscopy of samples in different MR R N TR T8 200CH BB KN @

annealing conditions Bk ,F,ff’ﬁﬁ%ﬂiﬁj?ﬁ%- H ﬁ%ﬁiﬂkﬁ%

EOEREE X--ERYAEEL 7 3 FhERAEE
58X E4 LSRR AETRAEEINELFTENHTENMO, AGE—HIESLT
D(N-0-3),.DWIN-O-)MDN-O-5yRB 5 N-O EEHEHXHRAMIE, hRHFE 650~
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Table 2 PTIS line pogition {cm ™) and the jionlzation energy
E,{me¥ ) of domor impuorities
Transition D{N-0-33 DHM-0-4) D{N-O-5Y P
le-Zps 240.58 242. 98 249. 74 316.27
ls-2pe 255. 40 323.89
le-3ps 286- 61 269. 02 276. 26 . %4279
Is-4ps: 283. 97 350. 02
Ei{me¥} 38. 18 38, 47 37. 37 42.55

5 C. M. Hu %8R — 5. R 155 WEF] Suezawa A FH L MR HWEFM D
(N-O-1)# D(N-O-2) %4k Suezaw F AR RE M DIN-OOFREMBBEE . HFRE
900 CiIB K 10minD(N-O-1YH DIN-O-2&HR . WRINNBESHLEL T 950CH 30s R
Bk, A AEREES DIN-O-138 D(N-0O-2). §4#.H. NararroU9g 5 R 2 05,C2-ST ££.5
&t 450 CHEMIBAE AW RAAER s AR SEMNLMNBBEHL. TRIOINS
BESIBERST 450 CEMEXKNBEREIHBEE. C.S. Chen® LR B EE S B4
EETD R TEH - EBR 300~550CHBENAIHIB XA B EE R (2 90h i B,
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i ELER e A A o - ok B A IR 900°C 24 2min B AR AR BESRBMIH S
BETNERTRATELANHM S FSEMXNAEENERES ZITEERAN TR S
ARFYES R STER N-O BRME L, AT T 5§ AR B E/TE &

3 &R

APTIS HEWMRT 8 S ASF N-O EERRBMENR AT R, EEIENRPE
ERSEE, —EHENNOEAARABMEERESGFTPICFE. EXBERT
650°CRY,STD Z ¥ i 2. dest, ME T H Si 7 58 Xy i £ e R RE I wEA.
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STUDY ON N-O SHALLOW THERMAL DONORS IN Cz-Si
GROWN IN N; ATMOSPHERE BY MEANS OF PHOTOTHERMAL
IONIZATION SPECTROSCOPY

Shi Xiaohong Liu Pulin? Zhang Xiwen®” Chen Zhanghai”
Shi Gaooliang” Shen Xuechu'*
(Y National Laboratery for Infrared Physics,Shanghai Institute of Techrical Physics,
Chinese Academy of Scences.Shanghas 200083, Chingy -
¥ Natinal Labaratory for Silicon Materials, Zhejiang University, Hanchou . Zhejiang 310027 »China)

Abstract The annealing behavior of shallow thermal donors(STD) in Cz-5t grown in N;
atmosphere was investigated by means of photothermal ionization spectroscopy. The
results indicate the STDs have been formed during the Cz-Si growth. The concentration of
STD has its maximum value after 4507 annealing. A part of STD disappears after
650°C annealing. All of the STD disappear after a long time annealing at 9007,

Key words shallow thermal donors, N-doped Si crystal, photothermal ionization

Spectroscopy.




