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The shave-off depth profiling is one of the most powerful techniques to obtain accurate elemental depth distributions
frem small particles and samples with rough surfaces. In order to clarify the factors determining the depth resolution
and to estimate the ultimate depth resolution by the shave-off depth profiling, simulations of shave-off process and ex-
periments on a model multilayer sample were performed. The simulation revealed that the key factors to realize the best
depth resolution were atignment of the primary beam and the sample, and the shave-off speed. The simulation showed
the best depth resolution of 3 nm with precise alignment of the primary beam and the sample under the current experi-
mental setup. From the measured depth profile of a TiN thin layer, the depth resolution of 21 nm was determined. When
the state-of-the-art focused ion beam is used as the primary beam, the practical depth resolution of 1.4 nm is expected

for the analysis of the sample with 1 wm? cross section.
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Fig.1 Procedure of the shave-off depth profiling of a muiti-layer sample.
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Fig. 2 Calculation mode! of the shave-off depth profiling of a multi-layer sample.
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Fig. 3 Calculated shave-off depth profile of a multi-layer sample.

HHOET LRSS, ZROOHEE, Fig.3 &) RIZRL
R VENESNE, 0T, SREESHHIEN
FEOWB T EE Ly (um) 12, —RAF v E—aF 0
AAVEERAAY XD AYELOREBAAyFERL
BRIBES LN LI EREND, Ek, Y—44
BZ Lo UBETO RS 3 VRE 5, BEOBE
Rz A Ny 2 LA TRE L TR IE L O L
WERELND, BlEoX o LTEFE S, Wah
m7a7rA0 (Figd b)) RENT, —ELLDA
FUMELDI6% L 84% OMEATHINEE — A
fEPEIHL, FRERLOY — AGEOEN % shave-off
PEXH MR L EH L.

T3 LT, BHSKhAERES FRGREDEER
RF AT AR B L R T ok, BRI
HonhkeBlRatE ot B1ELBE 2820
S EL, MEEEIELEIHLORETH Y &
EHEIEEELE 2 BOEN BRE LRSI/ F 08
EEfEr b EHLE,

RS A RO HME ORR bTITH &S ITHT 5
K4 Fig. 4 = Fig. 5 R$. SEEFHLEREOXT
WG AR I T B G L, A IREITO® S o4 54
ROt E R Lz, 226, RaORAaH
WEHES 0um’ ERBEERLTVWA, Bk, BES
FINEOEERAERETSH S, SFETEES 10 pm?
Thhid, EIFAMEEIIFEORSLNIEE S
WEbd 112mm ARSI Ebhs, ZoEil,
OAMHERIC BT OFFETH . LT,
A MAMBRE LT IS —E ThiLE, aifkimo

(EeESITrhhbF—EL DI LM LR
Fe. —i%K, shave-of BHFITRITH kA A B HERE
A ERCRE L, A A VIR ORETREE R
BOFEFIRIEETD, P ok 5 2EiEh s, ST
OIS & &S A AN E ML X &5 2 LI BHER
TR <, Fig 6 12 LI & F RS FREE O LT i
T Ak e E R T A BRERL D, BEHREE
W, SFHIEEAVAS WEERLRD D ERDRD, &
I, AR TAGWEY T I 4 o SIMS BE O/
RAF L E—LEB LM BETHLH Z & nZ@TH
1, BEEEIENTOBIITE AR 0.1 pm? EUT I
T3 T ERENTRRY, Lo T, BfisLk
7 T B 0 8 P % B2 44 72 shave-off BB & 5 M #7 DEE O
SR THI EELK,

Fig. 7 lc &S H e o — AR T 582

CET. A AV - AOE— AR BRI, TR

FEAERRLD. TITR, RIS v SIMS &
BARAWEBORSNREASDEEER UL, i,
BaROF ) A — A F B — A AN RORE
H SRR TR Ui, —RA A — AESINE
S BHIRY, shave-off EE FIMERENRRL DT 28
b, Lo THRMIERICRT A EREF L LTS
A7 3 & m SIMS HEOE D IRFE S B &g, T2
bhE—AF0 1 um, E—AER 120 pA BEHEESH T
BALERE, I2T, IRETICRE LLRAERS
HTORS FRMBED—RA Ty E— LRSI HIREE
HNE I AT DRI B UM L. MR % Fig. 8 iR
T, REEEANEWER, SRREER < ARBERAR LN

— 24 —



BETETAE - G - BT - BRAN - “HEE 327

20
g
E
=
=
o
S
5 :
= -
B, X
~ Lofpf st . Ly=1pm
0 2 4 6 8 10

Width of analyzed area: L, (um)

Fig. 4 Relationship between a depth resolution and a width
of analyzed area.
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of analyzed area.
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Fig. 8 Relationship between a depth resolution and a shave-
off scan speed.
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