B3 E 1w ¥ 2 K ¥ R Vol. 13, No. 11

1992 £ 11 A CHINESE JOURNAL OF SEMICONDUCTORS Nov., 1992

..........................................
..........................................

EhixEENRKIELINEENER
BT BYiE B it
HEH I OF FET A F KB ERM

(RE8FHR TR, XiR,300192)
1991 48 6 A 29 BIREI, 4 12 A 28 A EMEN

ARG T TR R Rrb B A B /MR IR B R I 40 B B R B B e B
RLER. 7 80~310K 8 B, B ¥ T RCRE U B R B R AR R )N, RUCR BRI B fir 43
SRR E T Ref R A e @ A& AB s RRRERRE R ABRZ RIYE
— R IRTHRAREN BT FESHAMNBREME. AREEEIFE (1—4cn™) TR
REW: BWFRWARNEEESFFEES#FRGYMOEN. EEVNRARER K
AYE R IR, Y T B A BILL 20m™ R lem™ HH,

PACC. 3320E, 7280G, 7850

-, 5 7

BREELED+STEENESERR, AMPERE4FNEREEEN. BAES
BETEERERBESR/ANT 3.0 X 10%m~, BEFEFERTERURTERSEE. &
RN R B AR B R BRI ERANE AT ", Bh THAESINER
HUEE S F SRR L (ZRAEEREAKY sem™), XBUBFRTIR, HKESE
FERRRER S REAVRNER SRR S, MERCEHEENARMNEREOEL, 58S
BOME S RAOREY, B, 127 MRk Tt & 2 I B R B | B 1B AG J BR  yi/ Il 32 1R
%, Z A—ERLRIRE,

AICEMERE P RERMELINLIENE., TR IESHEEFSERCIED BN
R LR W R BT 94 R

MEAL X Nicoler 170SX FTIR Wi, TRNBEHASEARBR RS, BE
RIS 10~ 310K, IR £ 05K, RIREH% KBr &R . Mm% Cz-Si B, KE
VUM, R34 22 X 14 X 1—2mm, BEFE>1.09cm, kEHE 2.0—30.0 X 10%cm™,
PLUIRBR" & A2, R AE R G IE.



L 4

11 4 FAFEHE: EhBaROKRLI/CBRERBRE ORERE 705

1 B =AM EANE B R PSRBT M ANRBOE . BE | RIOIFTTLIAB S FIR
WHIES R BERE Av(em™), BEAY o(cm™) Mtz »(ecm™) BERREERD
TR BEN.

A2 ps Grfamx (ﬁg T 310K Hﬁ)—%?ﬂ@ﬁﬁg T%%ﬁi%& ﬁvr/A‘-‘-’mK (Z&fg
T #1310K Av tb) 5 T fIR R B4,

0.8 570 T T g T — 2.20
0.6 4,901 1.8%
- K PT"- - E
< 0.4} § sk 10 §
N i G
0.2 3.30 1.1
1 1 1 1 1 1 1 2.50 1 1 1 i | D 1 1 0.80
0.0 1 Bi& 608 602 698 530 64 128 192 256
vicm™1) T{K)
E 1 &ﬁ?ﬁiﬂﬂ&}'j’tw [g 2 “rf'“gux"’T W A”TfA”unK""T *E&a

d=2mm;lem~ 4 a; N, = 2.0 X 10"cm™*

B3R »ANERE THXAME, HE 3 RIL,EUREENRK, BREERAED
R 1A 8 37 I A .

B4 RZERFGFTHREREERCIESBE R (cm ™) BEHHELR ar/ocm™ ~ R,
KA HILR.

608

N I S S S R S — 7.50
807 -16.90
- =
-'I:" i
E 606 t630 §
2 &
a - <
6u5 -156.70
604 1 1 1 1 l. 1 L I | 1 0 ) 1 1 1 L 1 1 1 L 1 5. 10
. 64 128 192 266 820 * 1.80 2.10 2.9 3.70
T(K) Re{em ™)

B3 v~T R B4 av~R,fiar/acn™~R, XRMHE



706 ¥ g &K % B 13 %

W, & % it %

L BN E2MEESY

HE 2 RIATTUEERL,ZE 10~310K BEEME, Av 0 ar/oamx BHHERE T T/
Al ERE: 7E80~310K B, Av BT TREMEE B/ ; ar/anx W TR
BN, ERERENUT, Av, o EAMREMBE. B2 EREH: RERZEXNT
R A AR EORTE AR T IRAE/NIEIRETRRE SN, EERRBELUT,
5 B2 — 25 PR AR X T42 % MU RS BE L M A U F PR Aol /AN R IR 28 19 8

BATAA RIB LM IR S & & R KSR L PR A I T BR Ao/ il B8 2 BuR T
UTFRALENER. B, ARTEKEEN, BTREDTFHONEFIE, KERK
EASFERFHHTAMBARY. BEFRBEENSRK, EFH5RaBR/N, 2R8RIE
IRBEZ W/, CERI61IA4, #E 610cn ™ MmN S F R W, RBRERAAEE T v =
680cm™ FIBMAESEE T », = 200cm ™ BHEATER, EWRBCERE AP IER:

(1 + N1 + N,)—N\N,, (1)

K,

e (52) —1™ 2

di#; R— B BRZEWE; T—HXERE, »—

XEB, h—TREIRERG ¢
Yy,

TG RER: 72 80K i, RN ABBRZRBE 50%, X 5XRERYEE
80K PAF, RE R BE—F FIK, R(DWEHLARHE.

R, REP AR FBK, TR 24 R E0 kB # Gk FA T 5 A HOSRIE IR I e, Bl 203 B O PR 2
BEEE W/, MR I 4 B, TR e R o I,

B _EE RIS T R AL B R AR ORI, B R RTIR TR, XETURESMWNER
TR X 5T k. .

ERFERXUT, REFEEREMEEEECBRETEXEZBNS XN EREE
HEAEETRAHE, B—HHE, B TREREREERPLCTEURE, EAFBERER
B AEmREARARENMSL, YEEKRERFAEELT, EOHHEARHFHEEBRE
maEf. Eik, X3 FIE 28O IR s .

2. RS BOMEALINERNE

RIS LEA KA RRAEERNZEBRTRBCABEL 2.0+£0.2, Bl apr/acmg=
2.0x£0.2, XEXWMMENERYE, W TERSSEPVEBERNBARRR, LELE
DAY lem™ B, apr/ 0 BAEEZET 2, ERAENOENEHE S BROE—F
B, T cux/wox BEEEL, MEF owx/csx WERMM, B HIHEEERL.

fRiE (80K) LLAME B EBRE R, £ lom ™ B SPRRAEH. YHEREEN
2mm B, ZRBW TR 1.0 X 10%m ™, 80K 24 5.0 X 10%em™, (KRN, BT
G R IR, FESLEE RGN E 4mm, HX R AR TR 2.5 X 10%cm ™, {HXHf



L

11 3 AFHE: REPBRSEOKIRLINCE AR AR 707

‘TS HERNER RS EER.

3. @y MBHNEERESHHE®

& 4 R RN TR R ARG S BROE /AL, REFH,Av e
FE 4 $F RO LR ARRY, XBER, B BERSW, LSS BFNER2ELN,
Yoo o B WG BE R, ATINHNZFE T R R RN, B0 2 g R ER BT aBAK, (A X ERIERF
ERMTRARE. N THBEHERILIEE, SRS i b, Fk, 45
W RATREARANAIE T, BESPHEFHTERSEE G, KRR TR
45 R AT , AT W A AR SR 2RO R, BRIV LRE R, &
AR SR ZERBEEE A CIMNEE A, B/ SE, S B RSHDL 2em™
tem ™ 244,

BE. & #®

BRI B R IR BT R R b0 2.040.2, BT 80K R R I i & R U 1 R AT ]
BE—fF. £ 80~ 310K 5[, I BEE MR, BB RICREUR RN, R R
BN WAL AR SRS ). HERURBLLLT , B A AL 2 BOR B i B T 4 k.

2 # X ]

{1] Newman R. C und Willis J. B J. Phys. Chem. Solids, 26, 373(1965).
[2] ASTM F123-81, Book of ASTM standards, part 8(1981).

{3] German Standards DIN 50 438 parts 1 and 2.

(4] BHEEAS,BF I AIR(E),28,371(1986),

(5] VRIS, HI¥IE,29,867(1980),
{6] D. G. Mead, Applied Speciroscapy, 34, 171(1980).



- —

708 ¥ 8 K % # 13 3%

Measurements of Carbon Content and Temperature Character N
in Silicon with Low-temperature Infrared Spectra
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Abstract
e
This paper reports the temperature property of infrared absorption band cof substitutional
carbon (C) is Si crystals. The experimental results show that spectral resolution has influen- -

ce on C band specific parameter. As temperature falls in the range of 80—310K, the full

width at half maxium (FWHM) of the C band has a linear reduction, the absorption coeffi- »
cient increases linearly and C peak shifts regularly towards high photon energy. At LN-tem-

perature, the C band absorption coefficient is double than that at room-temperature. The cha-

racteristic parameters of C band does not change below 78K. The measuring results with diffe-

rent spectral resolution (1~4 cm~") show that the absorption coefficient of the C band is in-

creased and the FWHM decreased with raising spectral resolution. At room and LN-tempera-

tures, it is suitable to determine C content by 1sing 2 cm™' and 1 cm™' spectral resolution,

respectivily.
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