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Quantitative analysis of shallow plasma doped boron was carried out by Quad SIMS under several bombardment
conditions of primary oxygen beam. Energy of oxygen primary beam was in a range of sub keV and the incident angle
was evaluated at glancing angle under the condition of cxygen leak and also at near normal angle on the sample sur-
faces. By using shallow implanted standard, average sputtering rate and RSF were obtained. The results of quantitative
analysis at the depth deeper than 2-4 nm were similar under all measuring conditions. Also it was found that angle de-

pendence on sputtering yield of oxygen beam at 250 ¢V was smaller than that at 10 keV energy.
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Table 1 Experimental conditions.

Primary lon Species Oxygen
Primary Ion Energy 250 eV 500eV
Primary Ion Current 50nA 160 nA

Incident Angle 15 and 60 deg from normai

Scan Width 500 pm X 500 pm 400 wm X 400 um
Gate Atea 9% 9%
Oxygen Leak. 5X107°Pa

Secondary lon YB* and Si*
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Fig. 1 Boron profiles obtained under several conditions of cxygen bombardments. {a) This work: 250 eV and 500 eV.

(b) Results from M.G. Dowsett (Reference 1).
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Fig.2 Boron and silicon profiles obtained under several conditions of oxygen bombardments at near surface region.

{(a) Boron profiles. (b} Silicon profiles.
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Table 2 it, EIIE S, 10%atoms/om® DIFES, AAw
FHEERYOEREREPFLOELOTHD, BRERES
10 atoms/em® DRV EREND e DBEIREDFE
TOESTER L. BohizEi 250eVEBRE—k
AFISEL 60 BEEY AEA) OFETRLEL?
nm ERL, FHZRAXE—500eV OBEL 15 L& 60
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Table 2 Summary of sputtering rate, RSF, decay length and
boron depth for each conditions of oxygen bom-
bardments.

Sputier  RSF  Decay®™ BDepth B Depth

Rate ¥8it 1/e 1X10®  1x10"

nm/min am atoms/em® atoms/cm’
nm nm

B0eViseg 011 3.0X10% 1.2 4.6 74

No Leak

280eVeldeg 022 20X10% 12 4.5 7.4

With Leak  (0.44)*

500eV15deg 1.63 42x10" 13 4.7 1.7

No Leak

500eV60deg 488 1.5x10% 13 4.7 7.9

With Leak (9.75)*

*( ) resulis were without oxygen leak. **Decay length was
measured at 1 X 10* atoms/cm’ boron concentration.

LOERMAETY, MUEBTHRERS2HMTS &
200 eV ST TR —TAL 0 EOFF 1.2am, 450cV,
CETLImm DEXRBELILTREY, RLACHERLAWL
—F AT L, BEEEE, RYBEOHOBES S nTy
AR SBEERSEDTAY F—7 Ok 5 To
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Fig.3 Comparison of sputtering yields between 15 and 60
deg incident angle versus the energies of primary
oxygen beam. O (0.25 and 0.50 keV)-+*This work,
A (2 keV) - Reference 5. O (10 ke V) -Reference 7.

HARECHD EEZDZN, A VEARTIAT R
—FERRTEIZRERE 200V 6 450V DRSS
TRNFE -, AR, BEEN RBA L FOMENICLS
AR, 0lamBETHA T LXNEELE, Sz
UL, AL HBEASTTAT F-F ik ROl
DEFRBICE LR ORTERS R, BEORTHEOESX
Fu7rANMCRBETAENARGEED TN EEL
SY (W

10® atoms/em’ OF 7 BIRECEEET SR &, 250V
f—ik AV 15 EANDOBEN 46 1m T, 60 (B
B A AIH 4.5 nm Tz, BT R - 500 eV,
1S AR T, 47om T 608 (BREARBA) #547
nm & [ UEE -7, = O, 10° atoms/cm’® DA
FRECIET SRS TLRBRENSR R, FhE
., 74nm, 74nom, 7.70m. 79mm DRI AEZIN
7eo 10%atoms/em® DAY HIBEIIHE T IEINE D
WBEEAN 250eV BB RAZ 2 60 AN (FeE
HAEA) OBETH, CSmOERT, H2ETRE
DMEETH oM, 3.1 DETHEAZL S, B4y
FEA SR B A Ay X R L IRMRERE R 5
Kz kb, BE-RkA Y ORESEEREEO S
RYBEOEE 77T L NERNMICE SR, PNES
FEE OS2 BERELNR TS EEZ T
B

—RA A O Ay HIRL, MBREEC ) o
g ORI 5%, BRI, WEANTIZ
WEHEAEL v U o v REAE S, #oAs (Wl
60 A4T) TIHRENE ) M il HR
BRI NWZ LB MBERTNEY, Fig. 36k BE—k

A A2 OAFHE 60 L 15 DAy & K JHE
EFH-ERERIC LTRLULELOTH S, 2keVIL 10
keVOOREIE, Fheh, i) st ? 252
ZLT7ay b LKk, 2keV B 10keVIZBH B A4
v AWEDOH, 04505 100 b ASHEERFESED
BN TWAOIH LT, 500eV & 250V T, 2hE
o, 6.0 L40DHMBBZEIN, ASHEOCKRENE TR
SLTWDZ ERHE L. BrRA¥F—o1f 4 0B
Tk, —RA AW 2 KM OB HEN THEL S
NANABEREERET T2 L EENIiEE T, B
F— kA A OREFERHEREEDP RN F T ROBRE 7
U7y A ARERNIZE LN ERLEET b EE
2 TIN5,

4. £ & B

N OPOIE—RA A BTy RBDER
B 73X F=7 sk BOERMTERAT,
FOME, BAFVviEASRERE,RS Ry 4 &L
HEERE R RO B HMIC LY, RE2S 245 40m
ETOREITRFEVELLTRE VY IVEE T 77 A
MRS BIVER, FRU ECES T, BE—
Wt A v O RE G EEEL DD R NF Y ROEBES T a
7AARERMICHREND Z LASHBE Ui, ¥/, 250
eV DBETRNF— 4B, 2keV & HERTS &
A BWED—RA T ARAEEFESED LT
U, ZOHERL, BE—RkA T Ot RELE O
BRUVERTEORET a7 A VBERMNICELRBZ &
CHEELEZ BND,

X B’

1) M.G. Dowsett: Atomic Layer Characterization ALC 97,
Hawaii, November (1997).

2) K. Iltegen, C. Bendel, E. Niehuis and A. Benninghoven:
“Secondary lon Mass Spectromeiry SIMS X”, ed. by A.
Benninghoven, et al. (fohn Wiley & Sons, Chichester,
1985} p. 375,

3y CW. Magee and M.R. Forst: Int. J. Mass Spectrom. Ion
Processes 143, 29 (1995).

4) i % 1 Y. Homma and K. Wittmaack: J. Appl. Phys. 65,
5061 (1989).

5) T. Hoshi, K. Miyoshi and M. Tomita: “Secondary lon
Mass Spectrometry SIMS IX”, ed. by A. Benninghoven,
et al. (John Wiley & Sons, Chichester, 1993) p. 710.

6) # % X W. Reuter: Nucl. Instrum. Methods B 15, 173
(1986).

7) K. Wittmaack: “lon and Neutral Spectroscepy, Practical
Surface Analysis” 2Znd ed., Vol. 2 (John Wiley & Sons,
Chichester, 1992) p. 122,

—_—r—



