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We have investigated the dependence of the depth resolution of Auger depth profiles of InP/
GalnAsP multilayer specimens on the sputtering rate, and the surface roughness caused by the ion
bombardment. Ar lons having energies of 1.0 and 3.0kV were used for the sputtering. The depth
resolution of the measured Auger depth profiles was improved by increasing the sputtering rate.
Thus we obtained, by 3.0kV Ar ion sputtering, excellent Auger depth profiles with constant depth
resolution from the outermoest surface of the samples. We found that the obtained depth resolutions
of the trailing edge group were largely different from those of leading edges in several specimens.
We also found that the resulting resclution of Auger depth profiles could be determined by the
surface roughness caused by the Ar ion sputtering.
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Fig. 6
after ion sputtering.
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Scanning electron microscope image of a surface of InP/GalnAsP

a) 6504 depth from surface, b) 1150A depth from surface,
¢) 1800A depth frem surface, d) 2300A depth from surface.

SEM{ME L7 b D TH A, Fig.5a), c) i GalnAsP,
Fig. 50, d) P OFKMTH L, Fig 5 A7RT & 9 ITHEKE
O LWETMNTIIITE DERTH Y, InP #iid GalnAsP
ik Ti b sNn TSRS, 7, EERIE
AFM #HW Tl L7ER, EH0H LS (RMS 1E)
i, 1 EREL D 13,34, 20,54, 15.94, 33.0A T
Fol,

Hofmann +o v, B8 HIEICH T 55 S50
KELDOOERD B T2, DD, TEOL
Fl L FRIN Ay 7 ) 1 F B RS
RERZHOT, R LT-E2ERTHL, 2h
i, BB EORES SRERRTE T A, DI UED
W, BT, FRAEM G YT S SR RET A
FHTady, BuiaomsaBEzSlsds, L
T, THeBEEROFSOEL D IEAIIE S HRkEL
st B, InP/GalnAsP SIZLTIE, 1 o > NHEESEERE)
HiL, THEROIF L ORIy ¥ 2 7 EOE
2o LT AEEIEA, BT LAERA N
ORBERTHTH DL, T, 3.1 T~k 512, R

Py Y — R & SR R T B
REBERER >TWVi, LAoP-T, TALESICK
WLAEESEz NS ol b2 LY, ASw sy
L= ORI NREETILIRE R AR B IR L TR
LizkZronb, —F, A8y %) » L= bodn
SEETH, WEIRT L2E AN DA AT L A LT
DNt b, i, AN F) L — S
Moo, FEREICEELAERI N ESwL L LY,
EESRBIIESEHLTEE-ETH20TH A
o

F 7, REATHREE NI THEESTE DL T
Lld, Fig 5 A9RT L E N InP & GalnAsP Tld, As%vw
FI AL NERTLARRSNONE SR L0
LEZLNE, ThbE, InP/GalnAs FERII Ay
F) B L UETHRBEIC L D SaoEe KE (2
Bo FLT, —FENMLRME G L7, ROMES
L OSESA M LA RIM 2T 5 LS 2 b,




42 g pIAE
g
g 300 T e o PLVVKV
g e °  PLVVIkY
® 250 1| o mmunaky
H B InMENTKY
E 200 P o o 4
£ o fu] L]
o By e 1
% 150 |
2
[o]
100 b o°° k
& o
2 so0¢ L
2
w
5 0 ‘'’ $asaal La L L
3 0 &6 100 150 200 250 300

Surface Roughhess (RMS) (A)

Fig. 6 Dependence of the depth resolution at 46004
from the surface on the surface ronghness.

3.3 REDMEEOEHH S S kTFEH

Fig. 6 i, 48T %o 3R 55m £ BT 77 s s
(AFM) 12 & 0l LT s i Bi0d & & (RMS) O
ERTAORLECIEORE (FE [ 4,6004) £ Yix
AR o B SR L OB ER~I L O TH S, fifH
HERT & 5 5 T RMSE (A), M, S 56 AZA)
Thb, O, ®id PLVV, B, B3 In MNN DFET
#Hh, Fig. 6 HRT L HIIPLVV BEE, Kilaidase
DEF LT <, My IEOfErS L, L, —#Hik
RMS AUMEWIZE b b5 AZ IR E ST R L Tw
720 In MNNIZDWTid, 45° O E 0 &0 LI wE
LTwaas, EOHfiEITRehs,

CROOGERLY, BEHMIIEEOHL SILL o
TIITRE I N DL LI LN L, %, HN0Ho 3
AR ST A B ERIC oW TR, SRR
SEM & L EEMICEHTEh s 2 &% ho i, L
L, #4EDSTM, AFMOYERIZL W FEAHH S OER
RS ATk & e - 7070, WHOBBRTERIITRTC
EWTEL,

Fig. § iZ/RT 57— & O —&Rid, RMS{EAVhEWiidh 4
PhETAZPRESREERL T A, /2, In MNN
DAZEP LYV IE~NTH A RKEWETHE, 2h
L1200\, InP/GalnAsP # B EFE Cld 1 A o
FEEHNAERTL L Lo, ShicsHEEmEiEZA Ny
F L EROER L vy OMIZST A LEZLR
Ho LT, FNITRMOBEE 4 - THEIHFELE

174 #1H (1996)

TEEE A FRAV IR BRI RSN
Ho LizdioT, ESMABERMSHE h AS 2%
RLAEELLNL, T/, InDHHEHNP TS
WizEhiZ, In MNN £ P LVV D AZ DEFKE L
OTEDH I,

4, £ & B

InP/GalnAsP A — = F 7 A7 07 7 4 DRI 57
v, DEDIERME LT,

(1) BEEgfaEE, Atvy )y
F AP o e 98

(2) BEEIREREE, A8 ¥ )y b — FAEV A
BT ERSOBRIIEFEL THNT 5, £
fo, ANy F )y E L — FOBEGEHETIRES
DRI L TCIHI—ETh b,

(3) VL ODRDFTATIT 74 N T E SR
MRS OBRFR IR EEOMIM &R 5
WTEETELD, ZOWHEE, InP&EGalnAsPT
BAA IV ERTAREmMOLOE S
HRLLHTHL,

@) BWEAFEHE, XHoH6E (RMSHE) 12k -T
T SN T B,

L— boRTEL,

x #

1) D. Briggs and M. P. Seah ILff
FfE LMY (FF A, 1992}
2y AokbE—, TR HHE -V -0lonE
A — ¥ =2 B4 G, 198%) .
3y FEHER, HiEZER . o L% 41, T157 (1992).
4y PRI TR, BEEERE, SRR D HTEE 39,

RIS ()

277 (18950).
By fREHMEER, EHIRF, HEEE | EKmEE 13, 595

{1992).

68} ASTM E673-90.

7y 8. Hofmann and A. Zalar | Thin Solid Films 60,
201 (1979).

8) K. Roll and C. Hammer : Thin Solid Films 57,
209 (1979).

o AR, HREESE, BRED, BEEY =1
FHEE 18, 472 (1902).

10) 8. Tanuma, C. J. Powell and D. R. Penn : Surf.
Interface Anal. 17, 927 (1991}

— 49 —



