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Fig.1 SIMS and SNMS depth profiles of
arsenic implanted in polycrystalline silicon.
Depth profile of arsenic in amomphous silicon
calculated from LSS theory was also shown.,

#ET L7 (Fig. 1) .
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Fig.2 SIMS and SNMS depth profiles of
arsenic in the annealed polycrystalline silicon /
single-crystal silicon sample. The interface is
located at the depth of 300 nm.

- 204 —



3.2 BF2EAEH

HH 21000, TAAVTSILBITABD
REHEGA % SNMS (—KRA 4 >~ . Ar', 6keV)
& SIMS (0%, 5.5keV) THlE L7z, FELED
70774 NV%Fig. 313RY. EEIIDOVTIE,
FFRIANNY L - b—F L LTEE L 7.
SIMS 70 7 7 4 W DEEIZDWTIE, FUERD
TRREREEAVWTRIEL. —RAA VI2 0y
¥ RAWEES, REOBREBREN-TILET S
FToRAA VEEREILL, TOKICRES &
I, SIMS 70 7 7 A WIZEMAETE LT &
REHLNTWS, TOFERIT, BEFEEAE
WIZ L s TEBRBEETH D48, o DEBTIZ,
MERAEARE 3x107Torr) IBWVTHE LR
TR 6T, b, TarrAy
VIDELWT =) VIR TROEMANE
SN, —F, SNMS TR FoUuszs b
W3S, SIMS D &) e K& FAMNRITRS
Ny, 72720, 945 nm LT OEISRICBwW
T Gaussian 2ONNTWB I ERns, ANy F
L= bDZALEERLTSNMS 70774 V%
WMETAZ LITL.

ANy FL—FE, T Y I ATHEBSIiOF
PRI IIRIEB T 51X T TH AL, £2 T,
A%y F KB BT B Si PR FIRE DOREREIZE
1t %@l L7z (Fig. 4) . Fig. 45, T #9048
BT SIEEIIRE L, X8y 7 L— MATK

102" |

@
E
L
20
S 10
8
<
@
O
c
3
10" | —— SNMS .
L | 7O *-SIMS N,
2 \
r \,
—1 1 1 1 S y
0 10 20 30 40 50 60
Depth /nm

Fig.3 SIMS and SNMS depth profiles of
boron in BF,*-implanted silicon. The detection
limit of boron in this SNMS measurement was
about 5x10% cm?.
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Fig.4 Change in photoionized Si neutra
(Si photoion) intensities at the initia
sputtering process.
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Fig.5 Corected SNMS depth profiles of

boron in as-implanted and annealed BF,'-
implanted Si samples. AES depth profile of
boron in the as-implanted sample is also
shown.
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Quantification of Trace Elements at
Surface and Interface by Laser-
Tonization Sputtered Neutral Mass

Spectrometry
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Quantification of dopant elements by laser-
ionization sputtered neutral mass spec-
trometry (SNMS) was discussed with
special attention to near-surface and near-
interface regions where SIMS cannot give
accurate in-depth concentration profiles
because of the variation in secondary ion
yield. Laser-ionization SNMS can give
rather accurate profiles because the sputtered
neutral. yield is almost uniform. When the
total dose is known or one standard sample
is prepared, quantitative depth profiles can
be obtained by correcting the change in
sputtering rate, which can be monitored by
measuring the matrix element intensities in
SNMS. We also mentioned the correction
method of the change in sputtering rate.
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