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We have investigated the Auger depth profiling analysis of InP/GalnAsP multilayer specimens.
It is difficult to obtain the Auger depth profile of InP sample by argon ion sputtering because it
causes a great increase in surface roughness of the specimens. In order to reduce the roughness
caused by the argon ion bombardment, the Zalar rotation method and sample cooling method were
applied to the depth profile analysis of InP/GalnAsP specimens. The ion species used for sputtering
was Ar*. Ar* accelerating voltage was 1.0kV. The electron accelerating voltage was 5keV, the
beam current was 0. 1pA and measured Auger lines were In-MNN, P-LVV, Ga-LMM and As-LMM.
The Zalar rotation method gave good results in the depth profiling of In-MNN and P-LVV. The
surface roughness was observed by SEM. On the other hand, the sample cooling liquid nitrogen
temperature gave excellent analytical results the depth resolution was about 80A at the depth of
4600A. We found few cones on the sample surface after depth profiling analysis using the sample

cooling method.

1. g L®IC

Ar A4 VR 2 Y VT REPR Ulct —Y 2 BTF4
et (AES) 3, TEOEIFAMRAFEESL &
MBTE 2, TDIH, LEEELFT 28 MENIZD
BEEREAZFMT 570, KL AES ZHOVIEIFH
ST TREDSTHON TS,

U U InP Z5ETiE, Ar A4 v2REHT 2 EEM
KB LodnBERL, BEOR/Cy 2 ) v AFRAL
7z AES #Ti3 InP ZBEOEIFAMIETOIC &

tOE 1l MREAEEEAS (1914 122~40) €T
Eii3

BHRETH %, £ TEED InP ZEEOHTII,
Bl SDdBHE Uicik, € OBEICOWT AES 74 ¥~
SEETIFEL BRAOONB T ENEL, LL, T
OF BT Auger ©— 7 BREDSHIETOZEIREICK
xIkET B, 21z, TuT7r A PBLBICIEEEED
MEMNH Y, AERELEREICFHEST 22 E3E L,

i 513 Zalar rotation 2% InP/GalnAsP L@
OHFP BRI L, 20EHEERL TS, $7, &
Blzafans nP v z—0 AES EIFHAMY %
7O, DFBROETIEHTH 3 EHE LTS, Lk
MoT, 44 VR 2 Y v IEORERERMG R
T25CET InP ZEED AES SITHAREICIES LE

— 2% —



IR -
ZA5N5,

InP ZREEARNTA A ¥ 2%y 2 ) VI HOREIE
SERM ARG LciEi2e <, BichRshik
InP Z@EDOHITIE ZITONTOIE, 2 TAHE
T, 4172292 Y 7 A2PER Uic AES Bhick D
BENIESSREET InP BEEADNT 57200, &
BEEESRME DO THRE Uiz,

2. % B

2.1 5 #

BEHc Oz ERHT, MOCVD 3912k v InP ##x
iz InP: 650 A, GalnAsP: 500 A %75 H iz 8 f@#kfE
UlcZ iz fl e, sk 2 B h I o 85 Ui
EHMNEFEMEE (TEM) %% Fig. 1(a) (©Rd, %
72, Fig. 1(b)3 3, 4 BREAME LR TR TH 3,
INKORER, FEFICAKETHY, REickT 3 A2
N3, 1EFEEEICHIOATHEZEBbI S,

2.2 AF VIV UIRBICLBZRALNDOBEE

AZ VI VIR, 414 v — kB ERICK
WIBTECK>THEEMEI D 2%y 2 ) v 7 D3FF A
%0 Fic, TEM BEZHOREEER T ICH SN
TW5, AEETE, BEHORE (FR, BhkFvvhH
H) BIUEROFEAARICHAE TRy 2 Y v
TEHLENTEXS, £CT, COEBABHOTAA V2
Ny 2 VTR DRBIEESRME L ETPNOBERICON
THRGET L7,

InP/GalnAsP ZJ@fEE InP v z/n— (Nvy) @ 2

9.InP
8.GalnAsP
7.InP
6.GalnAsP
5.InP
4.GalnAsP 500A
3.InP

2.GalnAsP
1.InP
InP(sub.)

(a)
Fig. 1 Transmission electron microscope image of a InP/GalnAsP multilayer thin film grown by
MOCVD.

(a) (110) cross-sectional image, (b) cross-sectional lattice image of InP/GalnAsP interface.
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Fig. 2 Scanning electron micrograph of the surface of InP (substrate) after ion sputtering with
an ion milling instrument.
(a) at room temperature and without rotation. (b) at room temperature and with rotation. (€ )
at liquid nitrogen temperature and without rotation. (d) at liquid nitrogen temperature and with
rotation.
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Fig. 3 AES depth profile of InP/GalnAsP
multilayer specimen.

Fig. 4 Scanning electron micrograph of the
surface of InP (substrate) after ion sputtering.

MR%EE - RIREZ

- WRET — 475 —

DOFTNOHFRRTHE LIBA TS a7 7 14 VIR
RO EA R LicbDE 8 > T, L
U, In, POFua 771403, PIEIMNELREEE
DHERETT2HAICH 7o 51T, 77740
JERBIERHELHE CTRIEFTH 348, DHEIDELLS
Lz oRITILBICEL LT, F 72, Fig. 6 2%RT
LI EE IR, F—2Robhd—HEicRohi,
*Gﬁmﬁﬁ{?“LWiﬁng> BHDEEZ
5 &, BRI TcEZoNn3
AZ%= AZ?+ AZvwrv?+ A Zam?+ AZR? TAng (1)
C T, AZ \ZPR 5 fRE, A4Zo ZEDRENE, AZivrr
34—V 2B FORHBEE, 4Zam 3424 v 2%y &Y
YTREBT ML v 3%y vy, AZr 13 REWERE:
DEBMDBN, 4Zs FAA VR 9w 2 ) V7 ik 33
BEmDOHNTH S

14000 T T T T

12000

10000

8000

6000

Intensity

4000

2000

0 A L % 5 K
0 20 40 60 80 100
Sputtering Time (min)

Fig. 5 AES depth profile of InP/GalnAsP
multilayer specimen using the Zalar rotation
method.

Fig. 6 Scanning electron micrograph of the
surface of InP (substrate) after ion sputtering
with the Zalar rotation method.
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Fig. 7 AES depth profile of InP/GalnAsP
multilayer specimen with a liquid nitrogen

cold stage.
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Fig. 8 Dependence of the depth resolution of
InP/GalnAsP multilayer specimen to the
depth from the surface.
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(a) (b)
Fig. 9 Scanning electron micrograph of the
surface of InP (substrate) after ion sputtering
with a liquid nitrogen cold stage.
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(a) magnification X 1, 000. (b) The cones
produced by ion sputtering with the cold
stage (magnification X 20, 000).
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