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It has been known that surface roughening is caused by ion sputtering on compound semiconductors,
especially on InP substrate. We are interested in the relationship between a surface roughening process and
a composition change. Then we investigated the change of Auger signal intensities and that of surface
composition due to Ar ion sputtering for the area of 10x10 um? on InP surfaces. The relative intensities (I, /
1) are almost the same for the surfaces sputtered at a rate of 7 to 200 A/min. It is found, namely, that the
composition does not change when surfaces are sputtered under various conditions. It is considered that the
surface composition does not change even on a sputtered rough surface when a measuring area is broader
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than a feature size of sputter roughening.
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AES spectrum of the as-received InP(100) surface which
was a natural oxide and contaminated layers.
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AES spectrum of the InP(110) cleaved surface which
was made in air and it was evacuated in the prepara-
tion chamber within 10 seconds after cleavage.
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Fig. 3
Relative Auger signal intensity of 1(In MNN)/I(P LMM)

against the sputtered depth. The horizontal depth scale
is linear.
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Fig. 4 :

Relative Auger signal intensity of I{In MNN)/I(P

LMM) against the sputtered depth. The horizontal
depth scale is logarithmic.
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Concentration calculated using the relative sensitiv-
ity factors in the handbook[6] for In and P against
the sputtered depth. Symbols are;
O In(Ip=2kV R=7) , B P(p=2kV R=7) ,
O In(p=1kV R=2) , & P(p=1kV R=2) ,
O In(lp=2kV R=1), and @ P(Ip=2kV R=1).
Here, Ip is the ion beam energy and R means the

raster area, €. g. R=2 corresponds to the area of 2x2
mm?.
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Concentration calibrated by the as-received (100) suz-
face (with natural oxide and contaminated layers) for
In and P against the sputtered depth. Six symbols with
the error bars at the sputtered depths more than 5,000
A are the average values for the same ion sputtering
conditions. Symbols are; @ In(lp=2kV R=7),
B P{p=2kV R=7) , ¢ In({p=1kV R=2) ,
$ Pp=tkV R=2), 0 In{p=2kV R=1), and
& P(p=2kV R=1). Here, Ip is the ion beam en-
ergy and R means the raster area, e. g. R=2 corre-
sponds to the area of 2x2 mm?.
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Concentration calibrated by the surface composition
of the (110) cleaved surface for In and P against the
sputtered depth. Symbols are; 1 In (Ip=2kV R=7),
BB PIp=2kV R=7),¢ In(p=1kV R=2),

& P(p=1kV R=2),0 In(Ip=2kV R=1), and

@® P (lp=2kV R=1). Here, Ip is the ion beam
energy and R means the raster area, e. g. R=2
corresponds to the area of 2x2 mm?,



Journal of Surface Analysis Vol. 3, No. 1 (1997)

£50% LD &I L TRREEREE RO 2513,
In, P&} SOBRIGDHEL 2B, lEL D, MEEk
T RIER B R RO B DI L o Tln, P AU O
EIZZED 2D, BRBIUEY H T 5 HIKED? 550A
BEANRy Y)Y ITHIEICL ) InfMA 10 ~
15 %R L. I PHIEAT 10 ~ 15 %¥MT 52 &
HHELTHL,TH D, T72, SOAREL O
Wy ) Y TRSTOHBOENIZITILALEDD
N7V, Fig 6 Tid, &l A/ vy 51) ¥ TREI
BIFAHBEOFHEORLTHEH, AXv 7))
FRECRKITFETEABHNT—ETH b, 12/2
L, MEOKEZ (RE) 3Ry 5) ¥ FEEN
REWEIENEVBERPHELITEH 5,

T (0OERREIRAFE—RBEThePn
HFMEAL . 1 TH I b, T8HENHHZE
BRI TIOHLRIZTEETVB I N6, Fig 7
D&M, ThbLHU0ERE DM IPD A 1
FFAPM) =L o YAV URELTHAB.TH
& . (100)as-received F Ml Tl BRBETLIEASTERE S 1,
InFAMAS60%B Ll Eic o TWnA EEZ L, B{LlE%R
ELZVAOOREXPRFLNVT LoD ) ERFH
(well-defined) TE B REZ L TIUE REE BT
InEAIP THRINAKRATH 5%, AES DK
REDPTIRInEPOBRFHEIEANL . 1 EFEZXTY
ZELXZ%WV, LA oT, BEBILETIEIng,&
REEEAE CPRFRASBICH LTS I E
MNFEEND, TOMBIIL T, BRBLIC L A
RERIREZSOABBEUTOB S TELTWAILT
EY AFVAR ) LI W RTRB A RET
BT 1HRELTHEERLZ EIZR B,
LAl THEFELVE LTHERD T HICIEEIBIK
BELTHRo7Q0EREBE TIIED 225 88{bATELT
LTV HEDMEND ) BRRMIIATT AHE S
PRREL TR AR EIND, £ TEHHEIE.
BEEETTBILES L BER O V(1105 E
HEERL, ZNEBREE L TSEREMICHIE L
TWRWEE0~ 100 ATEBNA A v 2289 50) ¥
FILIARAOMBEOEMETFARBIEEZEZTW
5,

4. £&8
INPREDArA 4 Y A28 1) ¥ 72 & B AESHA
RS L URTHBEDO By W7o FORER.
ANy ¥ YT BORBTII ANy §) ¥ FEET
~200 A/min®OWTNO RISy 7)) ¥ FE&ETHH
AR In MNN/PLMM IRITIZR UMl e 2o 700 £

K. Mogi etal.

Surface Composition of Sputtered InP Surfaces using AES

7o) R R o /2 A8y 7)) » 7 &BFTHIE
EAETEbL LW ENbhol, SOOI ENG,
10 umB & v ) MRV DG x4 F >~
A28y ¥ ) DL BRIBFRASAE L T B
OTLZIIEAELTVLDOLEEZ NS,

5. Appendix
A28y 90) P L BRERNAEL A LT

Fig. 8

SEM image of the sputtered InP surface by the ion beam
of 2 kV and R= 7x7 mm?. The sputtered depth is 11,250
A calculated by the sputtering rate (7 A/min) for SiO2.

Fig. 9
SEM image of the sputtered InP surface by the ion beam
of 1 kV and R=2x2 mm?. The sputtered depth is 10,000
A calculated by the sputtering rate 30 A/min)for SiOz.

Fig. 10

SEM image of the sputtered InP surface by the ion beam
of 2kV and R= 1x1 mm?2. The sputtered depth is 16,000
A calculated by the sputtering rate (200 A/min)for SiOz.
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