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Development of certified reference material (CRM)s for surface
analysis II: multilayer thin films for sputter depth profiling
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Abstract — Multilayer thin film reference materials for the sputter depth profiling analysis are used to
calibrate the sputter depth scale by measuring the sputtering rate and to optimize the sputtering conditions
for the best depth resolution. Surface analysis group of Korea Research Institute of Standards and Science
(KRISS) have developed various types of multilayer thin films by using an ion beam sputter deposition
and in-situ surface analysis system. The chemical states of the thin films reference materials were certified

by in-situ XPS and the thicknesses were certified by transmission electron microscopy (TEM).

1. A B

2 3

54 9 2z

IA AlgelA B4 14| Zlold
A, HbE A, FA, AbsL o 3] Folellx 1 FoAde]
2 2745 gk, QoI R EE 24 e =) ulz
A<l Wizt el Hel Wy o2 $75 2 gle vl
A Q) wly] © 2 RBS, NRA(Nuclear Reaction Analysis)
% MEIS(Medium Energy lon Scattering) 5-2] o]-& Algh
o 23 g 7}x]9] whilo] glont Ze) i), ¢l Ea)
g Aol 4 W 59 diel stk =
g XPSt} AESY] 79 wEE= A PE 4xE
WA 7|9 B s = 2A1e] &% 7o) (escape depth)7}
GebA] = A4S o] 431w o2 ubuke] FA 7
ol ¥XE FAYE = vk 1zt oledt 7HEs

AL

e

A

)

283

(angle resolved) XPSi} AESS] Ao % dlo]e} s]AIAF
o] ebselE o A o3 Zold BE Ex9

Rk sﬂ*iol Hopsslng Asje g odt ajAql
o] ARe-E kel §le Aol
A 7hrt 7] Al vlek 4] golvEsw

240 7H el 4§53 Qi SIMSS] A%, 4F
HER 2E 2 240 7hrala 59 4he 34

ol Phestel st ol o] sl 54 9 ol 1.
olzfol &g Z&37] wliel £Ao] Aol
2740 e ek Aol 2o, el Gl 2ol
FEio) 59 o) doluh= d4EE(collision cascade)
o e oplht el WY 0 jLETE 4
aHA| wh=rhz ARL-S SIMSel| 2]&F ZolRxw 24
ZolEal gl Avtad Aol Zo] =1 gt & el Ael

1.

T



284 4% #ae

e WyE AWy fdojal ZolREme At
A7 3] %) (interface broadening)- B.o{F1=4)], o] 7]7]
e FA 7108 T2 gl o] FEA] A]E
249 Ard s dog)= 23F & o] 24 Ed(ion
beam mixing), FHA]Z(surface segregation), A1¥) A5
B} (preferential sputiering) ¥ Fw uv]AZe) w3}
ol FE 7]AgeH1-3] tEiA] AR HolHEE &
A Zol s AtE Ao HEt g o}

< WS- ZiekRv, weba] el A
& 9% FFEA-] st ¢ 74
y:

1=)
Uy
Jo|HEEE 28z AESE XPSe| 93 o] Ew

ZolR¥xx Z2A4 vtk T g 1A £ 7o)

& i X

Ftolut, L FoA e vlsl gete] =4 FE3 A
< "% vR|gE HHol ek, et HTol o] 27 F4|
3 Z3}7)7~(International Organization for Standardization:
1SOy} AA = o] £AAQ A7t A &= 7] AlAsigict
FHEA Holql TC-2010l& Terminology, General
Procedure, Data Management and Treatment, Depth
Profiling, AES, SIMS % XPSe] 77 A-ZH13)7} 74
o] gl o] Z Depth Profiling @ SIMS H3}of 4]
theddt doltx e I FFELS AA s gicH4). 2
ol X ot A F o] & AT Gz F AT o}
£ ZFARIY o7l 2o ASshe EFEEA0
Fasy] vkl dA 2 WE-g ol HAE]o
= 371 ol @At AFEHER T2 HFel e}
Wi gl AAelrt. g wbmA] Y Alda] Fofe]
obA ]l WA upe} M E FAPH A FHEA L
FEFEAY] Y Y FHEA FES ) W T AT
o] FgAdo] <A x glek. H<toll 1SO/TC2014] 714
gt 57} ZleEatel P 39 oR Bt gle R
EHgATEE A7 EEI VLR FHEA -8

g=rxl2ekE] A A 849 A 3(2) 3, 19999

<t
ro
ol
ki
FN
i
w2
g mlo
=
us
o
o
(rt
2o,
o
+
_);1_4'
o,
lo
44
R

2 =M E AR AAtEe BgEm e 7
F AR IESL A EEAY £F ¥ S S Ay
B3 bed ) ARE gt IR eA Fzo)
HEE gt AarEestd el Aatste] HFs}

2 e 2ESA A 2 5AE 71wt
2. ZA0|I2XEE SN EESH R

HolE¥x = ZA4 v 3 A5 1 Azt 9 37}
7} Zbstr] witell WlaA w@-e 42| CRMo] A2t ¥
FE a1 A A 3 FopellA <l
FREEYY AR 2 BAAE Y Sle A3
Fo g e qlFrtotof shu] AFgiAfo] vl =]e]o} 5
2R A% oA Aaksle] wFslol sk 5o AT
L Z7e] FHuwEE® o] National Physics
Laboratory(NPL), #]=+¢] National Institute of Standards
and Technology(NIST) ¥ gh=xifastd 1 59 3
ZtEE7 R B 7HA] E79] FHEA S CRME A
Asto] FF3L Qlek. A ArtEE || FHER
Zol#X e g AFHFEAS duAel o2 nAA
Ta,Os/Tas} w24 Ni/Cr c}ZRpa Ag71 glonm
GaAs/AlAs 227} A 87} 44 o5 et 13 A8
2 Ars 7 9len FHedle FA] A (marker layer)d
ZHbA g7} Al AbE] o] 33 L loH5-12].

2.1. NPL No. S7B83(BCR 261)[5-7]

Ta 7] $]ol| Ta Ab3}ehg oFFAtsle of &) 444
7 Aoz Asheke] E77} 323+0.7 nm (A) L 973+
2.0 nm (B)?] 22F7} 9o AbA-ek, sputter yield, A=
&5 o AFAL Arsle] gt o] AZ& Fig
13} zro] AW B8 (interface resolution)o] 77 o]
(information depth), o]- 2ol 23+ FTHw|A|FF2 A
A o] 24 £ 5o 8910 qls) o gE= R
4 27| ol AnE]H ol oJt ol HE T4 EFE
A8 2 wf§ palehs ARo] o]n] ¥ 3™ ul glc).
a2 kAo e oS ke A XUt B
7hsdtal vheFgt 7| Adlo] Erlsshe g 28
Ao 3w AAZNE AAEI7E 157] Wi A
23 uhel| &gk whake] Alzr)h epE 3 gl



Auger Electron Intensity

0 10 20 30 40 50
Sputter Depth, z, nm
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