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This paper describes the depth profiling analysis by Auger electron spectroscopy.

The Auger depth

profiling method is widely used for the e¢valuation of the layered specimens. It is , however, rather
complicated work to obtained the Auger depth profiles with good depth resolution. Then, the several

key points of the measurements and data analysis were described.
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Figure 1. Example of Auger depth profile for A/B
specimen.
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Figure 2. Dependence of DRs of Cr LMM Auger
depth profiles for Ni/Cr multilayer specimen on the
depth from specimen surface.
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Figure 3. Dependence of DRs of Cr LMM and Ni
LMM Auger depth profiles for Ni/Cr multilayer
specimen on the sputtering Ar ion accelerating
voltage. open circles: 53 nm depth from the
specimen surface, solid circles: 116 nm from the
surface.
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Figure 4. Dependence of DRs of Ga MVV and Al
LVV Auger depth profiles for GaAs/AlAs multilayer
specimen on the sputtering ion (Ar) accelerating
voltage.
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Figure 5. Dependence of DRs of Auger depth
profiles for various specimen on the sputtering ion
species.
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Figure 6. Depth Resolutions for N/Cr and
GaAs/AlGaAs interfaces in multilayered specimens as
a function of Ar ion beam incident angle.
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Figure 7. Auger depth profiles of Ti 20 nm/Al 100
n/'Ti 20 n/GaAs sub. specimen with and without
sample rotation. a) without sample rotation; b) with
sample rotation.
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Figure 8. Ni concentration profile of surface layer in
Cu-Ni (52 at.%) specimen formed by Ar ion (3 keV)
sputtering.
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Figure 9. Auger depth profiles of InP/GalnAsP
multilayer specimen at room temperature. SEM
image: InP substrate surface after depth analysis.
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Figure 10. Auger depth profiles of InP/GalnAsP
multilayer specimen with sample cooling method ( at
53 K). SEM image: InP substrate surface after depth
analysis.
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Figure 11. Auger depth profiles of InP/GalnAsP
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substrate surface after depth analysis.
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Figure 13. Examples of Auger depth profiles
calculated from logistic function using various Q
values.

BL L, REBIEIZESHIIELRT D, Q000
BEDFEDRKEE XD, LI2i>T, Fig. 1 212
BONTHERLEL D ICBEMICRETFMEIL84—16
%MEDEHTITIOTEHRL, 7ar774 /1D
HEMFMEEZZR L, D,EQ TRITTAZ L ANE

K25, TRbOPADONEERT, 7 SATR 7 7
A LD RERIEDE %, 1-{PMEE G2 DUEE—
BILL TERENT, T, L THIERE PR L OB
DT{,DTI_{li%é’L%i”L‘{kEQT*i‘%ﬁ‘: EATCEB(15],

2Dgn (£/(1- 1))
1 +exp (Q(Tf —To))

AT, =T, -Ty= (7

2mmm-ﬂu}

AT, =T, ; -T=
1 +exp (Q(Tl_f —To))

(8)

LR oT, 7a 77 A g Fizxt U TR
THIEQ=0THLE b, REOIME AZITEE
RAVbins84-16% (F7-1X16%-84%) ORFY, k£
A0S

Az =332 D, (9
E2D, ET. Qr0THNIE, HH

S Tanuma, Depth profiling Analysis by Auger......

Az =AT, s +ATosa (10)
LB, Lo T, RERIIFAIHREEZS AL
LD LR D,

Fig. 1 4 {ZNV/Cr % BB GaAs/AlASZ BIED
FEEDT 72707 74 )ViklogisticBAE T
49T 4T LT DO %116, TDOX
31z, logisticBE BVWhET 7 AT a7 7 AV
BB ELERTES, Tk E FENR
NG A—FiX, REOFET, REMED,I LTI
MEQTH D,

Auger peak intenisty

Sputtering time (min)

Figure 14. Curve fitting results of Auger depth
profiles of Cr and Ni in Ni/Cr multilayer specimen
with a logistic function.

ZI T, Fig 1 5 b OB OSITFERE
QLD Ty Z LI=b0%RTT[16], BMRAR
BORE TIXOOBInbon, ZORNHH
LI B, TRRbDEL | Ni/CrE B Tt #iE
RTA—=FZQIEOTHY., MM TH DN EIBE
DL L T3, ZhixRm» b RIESBIE
ARBDELEFEBIPNOTZDIZHMERBET LTINS
TEIZRIET B, —5. GaAs/AlAs SRBETIIR
HDEEDEDYPI—ETH 2N, HEXAHEQIX
AN — 7 R ORSALEITIE CTEREL T

- 26—



Journal of Surface Analysis Vol.8, No.1 (2001)

DILEBIND, ThbLbLREONITIZFEALRE
I BN Z LTSS LTS, E7-, InP/GalnAsP
HAECREESBEVBETRE LVWRELNI LT
EORERITIZ L - TE Z 5 O TR TIE I Btk
INTA—=FZQLREWDDOEFITKIEL TV 5B,

2 ML T T T
® ALW O In MNN
e H GaMwW v NiLMM
$ .
% 1F o PLW & CrlMM 1
£
©
S
® ]
o 0¢f B TYor wEVA .
Q ] m]
[1b] L4 ]
E " ..% 5 a o
o o
s -1r e © o .
/4]
2 5
_2 a1 1 1 L

0 1 2 3 4 5
Interface width D0 (nm)

Figure 15. Plots of asymmetry parameter Q as a
function of interface width Do. Used specimens were
Ni/Cr ,GaAs/AlAs (Ga MVV, A1LVV) and
InP/GalnAsP (In MNN, P LVV) mutilayers.

4. 2 FEIDEEFABO-—BAXEETOGA
FTTIZORTZLIIET IR T 7 7 A VIE)idE
ODE|ETo 774 VECE) EEOBRELEATES
R g ETIERNTEL LN D,

I(z)=Jj: C(z')g(z—z')dz= C®g (11)

IIT, @RI RALENERT, KOT2T7
ANBAT » 7RI ELT 0 L35,
EXROBEX Iz T 2 ITES nBEREE R D,
TRbbH

dl(z)
dz
L7229, RTOMREBAIZABEBE g X5
nN%, ZZTRTFNVFZEBETHD, LT
A2 REROBERMIAETEIAETOY

~d{cog)=50g=¢g (12)

-27-

S. Tanuma, Depth profiling Analysis by Auger......

HORRRREBEgIMEIZRDOND,

RTET CTilb~7z & 512, logisticB#iidh b a7
TATATgANDA—T 7 4 v bRARLTH D
DT, Q)XW FARITH ARREBS O —mR U2
B, UL, ZOWMTERIEEMELXES X
Do LT, NFERBOEROLRM

J:tg(z Jdz=1 (13)

ZEE L, a=b=0LMM{LT D, F7z, @RITFE
DO T ZRTIHDIT, 2EPLRDAE, RS

- HREEEE X DB EIT0%—100% £ 100%—0% 1

BEEEZDIEITHDINO—D2DHETINI L
W25, £ZT, KARF/TLND,

W1, e2x0-z
e(D+_2Do]

et

g =

z __2D,
D’ D 1+ 22

Uu =

(14)

LiedioT, ofEEBEIIAEED L a7y
A NDIERAFMEQD 20D /87 A~ FTRINB,
Ni/CrZ BIEEHERE M O ROT-HALERE Y
Fig. 1 6IZRT, TOXDWETFTFATaT7 7 A LD
EREZBH L TERZbOE)RNOBRIZTEL —
BLTW3E, LEdoT, logisticBA T 727
OT77ANET 4T 4T THE, DransS
A—FTTF IR 77 A NVOREEERST M
T& D,
CITHREBROISERYEZERATR D, RO
SRREERRE MM LD HETIRE TEA)RD
WEBETHEOBRECE) NRHEZLHBETE B, &£
BUCIEHBORS S LEMET NV ERE LADR
FEEHEL, Ko7 a7 v A NVI(2) % EKH
LB E LW,

ET, ZOKEER L OnmBECHEKEMEL b
2GaAs/Al,Ga, As (~10 nm)/Al ,,,Ga,As BEDHE
BIERE DA~V = RESFIEA LI Z LT



Journal of Surface Analysis Vol.8, No.1 (2007)

1
=
B
c
5]
[
S 0.5
)]
N
©
£
Q
Z

0

lo 1 1
-10 0 10
Depth (nm)
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from N¥/Cr multilayer specimen. circles: derivative
values of measured Auger depth profile. solid line:
calculated DRF from Eq.14.
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Figure 24. Depth profiles of first and second
component calculated from Auger spectra in the 45-
78 eV region.
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Figure 26. An illustration of measurement of sputtered depth with mesh method proposed by Suzuki and Mogi [35].
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