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The Sputter Etching Rate Database (SERD) project in the Surface Analysis Society of Japan (SASJ) was estab-
lished in 1999 in order to accumulate the ion sputter-etching rates of compounds, alloys and other practical ma-
terials including insulators as the ratio to the etching rate of SiO, thermally oxidized film for the practical

depth profiling. In the present report, results of the activity of SERD are introduced.
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Fig.1(a) The energy dependence of nuclear stopping

power cross-sections for GaAs and SiO, calculated by

employing Biersack’s analytical formula.
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Fig.1(b) The energy dependence of the measured rela-
tive etching rate R_GaAs/R_SiO, in comparison with
the ratio of calculated nuclear stopping power
cross-sections Sn_GaAs/Sn_Si0,. Incident ion species
is Ar", incident angle is 59 deg.
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Fig.2(2) The energy dependence of the absolute sputter

etching rates of NiSi,, CoSi,, TiSi, and WSi poly crystal

films deposited on Si substrate; incident ion species is

Ar” and incident angle is 59 deg.
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Fig.2(b) The energy dependence of the relative etching
rates of NiSi,, CoSi,, TiSi, and WSi poly crystal films
deposited on Si substrate to SiO, thermally oxidized
film; incident ion species is Ar’ and incident angle is 59

deg.
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Fig.3 The angular dependence of the relative etching
rates of GaAs to SiO, thermally oxidized film; incident
ion species is Ar” and energy is 3 keV.
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Table 1. lon gun setting parameters.

Apparatus a (deg) [F (deg)
PHI-650,660,670 7 123
~ PHI-680 13 90
Microlab310-F 22.5 138
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Fig.6(a) The etching rate of GaAs as a function of the
rate of SiO,; incident ion species is Ar” and incident an-
gle is 59 deg.
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Fig.6(b) The etching rate of sapphire as a function of the
rate of SiO,; incident ion species is Ar* and incident an-
gle is 59 deg.
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Fig.8(a) The energy dependence of the measured rela-
tive etching rate R_GaAs/R_SiO, in comparison with
the ratio of calculated nuclear stopping power
cross-sections Sn_GaAs/Sn_SiO,. Incident ion species
is Ar", incident angle is 45 deg.
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tive etching rate R_GaAs/R_SiO, in comparison with
the ratio of «calculated nuclear stopping power
cross-sections Sn_GaAs/Sn_SiO,. Incident ion species
is Ar", incident angle is 47 deg,
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Fig.9 The energy dependence of the measured relative
etching rate R_sapphire/R_SiO, in comparison with the
ratio of calculated nuclear stopping power
cross-sections Sn_sapphire/Sn_SiO,. Incident ion spe-
cies is Ar’, incident angle is 59 deg.
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Table 3 Single bond energies.

Bond energy

Configuration

[eV/bond]

Al-O 5.15 [10]
Ga-As 1.63 [11]
In-Sb 1.40 [12]

In-P 1.74 [12]
In-As 1.55 [12]
Co-Si 2.86 [13]
Ni-Si 3.30 [13]
Si-O 4.67 [14]




Joumnal of Surface Analysis Vol.8 No.1 (2001) SERD project group of SASJ Report on Sputter Etching Rate Database

by Y.Shimotsuma

o

Ar+ 3keV 35deg
InAs
inP ©

[3v]
O

° ISt |

n
o]

GaAs
Si0,

. o. » CoSiy
NiSi,

-

C AlLQ, {sapphire)

o

Relative Sputier Eiching Rate, R_x/R_SIO

0 2 4 6 8 10
Stopping Power Cross-section / Bond Energy, S_x/U_x [x 107 "em 2]

Fig.10(a) The relative sputter-etching rate vs the stop-
ping power cross-section divided by the single bond en-
ergy; incident ion species is Ar” and incident angle is 35
deg.
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Fig.10(b) The relative sputter-etching rate vs the stop-
ping power cross-section divided by the single bond en-
ergy; incident ion species is Ar™ and incident angle is 45
deg.
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Fig.10(c) The relative sputter-etching rate vs the stop-
ping power cross-section divided by the single bond en-
ergy; incident ion species is Ar” and incident angle is 47
deg.

-84 -

1. 8HYIC

SERD 7' ¥ = 7 h DIFEENRELIZDOWVT
EBOWBEVPOLBREE TCOMNETEBN

L7, BEIZAH%RIBIZRY Z D REMIC
DWNWTIHNTEEI TV,

FTE LI, ZTOFFETEEEL L TWVD
Si0, Py F 7 L—hThbd, EEDT
— R 2FBEEIZII T T AT T 7 A
wﬁ%ﬁ@éﬁﬁﬁﬂkmbﬂéﬁ %9
THEETE— A i%%@wm
i@ﬁan@woﬁﬁw_ ETFE— L
BT E— Lk EETHRELTE
FE—-—LEMEBEZEKITDH L Eb\ — &
DELNTWD, B EFE—L i@
%@%%Héﬁﬂgﬁ/%ﬁ(kDﬁ
%@L~—%T4jxca~y&?wuiﬁw
DIFL BN EN, Z0OH- ) EEERIZ

FRTCEFEHORBEEE LR ITDILENRN
HBIEA D,
INFETOBUEREMNLLD ET TR

TaT7 A NNORDTZEL Y HEES
THELZEOCOFNREL NP0 X
ITHD, 7272 L, REHEEEIZR LT
L —ZEIZROKRELTH (BRI AN
vETB) MBRDHD, ZTOZEIFT v
VT L= hDINE BB OB S I EFICR
BEid, P24 E0OT —4 T GaAs D
F—Z | ZHNT ALO, DT —F M e
HONTWADIE, b B AAT —F D
RNZERFEDOHEDPREZVDFESD
B, ERROZEBEB/LTWD EHIZED
né DED, moFUTL— AN EN
ToDIZR b T2 B ERFEIN Tl F &0 7e i
IR/ TN TIERNWE A
I ZOZEITOWNWTHHEIERELESFRIT
HUERHDNE LIV,
TR IHLEET — ZHMNF
AW ERIFATERNLDTH D, JEL
T—HINETBHHOIZ (BAVIIAEDT-
DIZ) R Web o FESLH EIFHZ LA
EREBNAER, TOANA L Z—T =
—AERRHT LA, ETIEINETCOERK
F—HEBEIZLTT—FINEF& 23D
HILNBTORBRETHA,



Joumnal of Surface Analysis Vol.8 No.1 (2001) SERD project group of SASJ Report on Sputter Etching Rate Database

ZE 3K SERD 7Oz s b A /=X k

[1] e.g. Matsunami et al., Atomic Data and (200151 A3RME, ABCIE)
Nuclear Data 31(1984) 1 - 80.

(2] BEASCER., INBEHF—BR (A F v Ee— fFIFHE . v—x—y—X
LI A Ay - BUREEERF. N FOARFEFD HET—7
AZERE (1995). AEEHT WFTo ) —F

[3] KEFFEE, RIIFZE8). BHEEE, KB HLEHE: EBRE
Ei6. AR, IRARR, AR, REFER : HAREZE

& R, BAARER., AR —, FKIEBYR . Py omFU—
ERLE8 73(1987)27. BE—Es . =ZE<FYUTN

(4] g RBIF. KNFZB), BHER, &K REBEF: RBTF72/0%—F
B BAL BEAER BASR. & TEERE . FA
HEE% . F Eim. BIRTEsE, B, | THEZ: =Rt

PEAE, REEER, FEEZ . FRERT I/ uv—
L8 77(1991)103. B BET—7
[5] P.Sigmund, Phys. Rev. 184(1969)383. PR OB BLESHT IR
[6] J.Biersack, Z. Phys. 211(1968)495. BADTF: NTT—AT
[7] M.Suzuki, K.Mogi and H.Ando, &% TE: BAEHAV
Abstracts of PSA-98 (1998) P-90. AR - TDK
[8] K.Mogi and M.Suzuki, HAROAE: —x—3—X

J. Surf. Anal. 6(1999)23.

[9] M.Inoue, J. Surf. Anal. 6(1999)228.

[10] I.P.Batra, J. Electron Spectrosc. & Relat.
Phenom. 33(1984)175.

[11] W.Mbnch, Surf. Sci. 168(1986)577.

[12] W.A.Harrison, Electronic Structure and
the Properties of Solids
—~The Physics of the Chemical Bonds-

(Freeman, SF, 1980)

[13] CRC HANDBOOK of CHEMISTRY and
PHYSICS 79" edition, ed.-in-chief D.R.Lide,
1998-1999.

[14] J.Emsley, THE ELEMENTS 2" edition
(Clarendon press, Oxford, 1994).

-85~



Journal of Surface Analysis Vol. @ No.1 (2002)  Errata

Errata

JSA Vol.8 No.1 p.76-85
[SERD 70Tz 7 bl ITT. LUFORBRD
MHODELE, fTEEFHICES BUIHL BT
F7. 8. EROFHEICHWELETOSS
LATIRELWKZFERHLTBY., VI T75DK
BIIEEFBEWVWES D EEA, B 2 THEBEWE
EPEELENME (BEH1 V) BRICESBHN

ELET,
BEAE HiHES

(1) VoL8 No.1, p.78  (4)=

(FR)
S, (E) = dma, -MlAf le -Z,Z,€e?
In
x;(—l—-_—;_Tg—) , (4)
(IE)
S (E) = 4ma, -Mﬁ le -Z,Z,e*
ne @

X 28(1-8'“9) !

(2)Vol.8 No.1,p.78 (6)X

(&)
0.0853:a
ar = (212/3 +Z22/f)1/z ! (6)
(IE)

0.08853-a,
a = — ’ (6)
TF (lels + 222/3 )1/2
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