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There are many shapes in thin film specimens to be analyzed with EPMA. For example, it is a thin film supported
on the Cu micro-grid to be used in transmission electron microanalysis, a thin film fixed on a substrate and a film
made of plural thin film layers, etc. For the analyzing area, there are a surface of thin film and a cross section of
plural layers of thin films. As the material, there are organic and inorganic films. In the case of paper products,
they have a composite structure. For the thin films, we devised methods to make the qualitative, quantitative, and
chemical state analysis and to find the thickness distribution using color-mapping technique. In this report, we

present some applications using these analyzing methods.
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Fig. 3.1.1 Qualitative analysis result of
Cr electroplated part by Acc.V: 5kV.
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Fig. 3.1.3 Comparison of Cr L-line
profiles by Acc.V: 3, 5, 7 and 10kV.
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Fig. 3.1.2 Qualitative analysis result of Cr

electroplated part by Acc.V: 20kV.
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Fig. 3.14 Comparison of Zn L-line
profiles by Acc.V: 3,5, 7 and 10kV.
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Fig. 3.2.2 Schematic illustration of the distribution

with depth of generated X-rays in a thin film
specimen on substrate,

Fig. 3.2.1 Schematic illustration of the distribution

with depth of generated X-rays in a bulk specimen.
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Fig. 323 Changes of distribution Fig. 33.1 Schematic drawing of Cr-Ni
function of thin film on different electroplated part
substrates.
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Table 3.2.1
BiSrCaCuO thin film
AccV=25KkV, [,=20nA
Thickness : 1178.035 A

Table3.2.1 1= Si kIZfERL & 7= BiSrCaCuO %
BoEEEOEEOEREY =T,

Quantitative analysis result of a thin film BiSrCaCuO specimen.

z a B Y $(0) sum_y d-factor k-raw conc(%o)
Bi 1341.000 2532.079 3.9157 1.8416 1871.521 1.2545 0.03226 25.3668
Sr 1328.894 2806.579 40150 1.8522 2876911 1.2588 0.04292 12.6526
Ca 1384.979 2864.661 3.6771 1.8024 999.417 1.2397 0.02440 6.1655
Cu 1579.796 2210.854 3.0795 1.6453 167.087 1.1882 0.04879 31.4293
0 1282.425 2927.872 5.0868 1.8903 13179.531 1.2758 0.76408 24.3859
100.0000

3—3. BEREEZT (vyt7)

FEE SO AFETHERE INDE nm~
¥ 100nm OWEES TR, TESH. WKIE
SR TIL, A== HHRITAES), KEFHHE
SHEPS R EBANLNTET WS, RIETIX
#£RA A4 —AFIBIC X BWEIERLFIA &
NAXIICRY, ERL-EECHE LXEYE
R EEETHEMSEFE SEM) TEEBREL
=Y. HEVGEREFRMETEM 2 & THE
RoE LN T AL o, —F ZOWHIE
PUELELTWB S aE AT, AEDRHE LD
=), BOTEVWERNTRES 2P —IcT52 L
DEREND, B, KBEEMRLERSET «+ 27
L— T3 100mm BREDOXKE S THMmA1TH
NaZEbhd, LELERL, ZOXHREWN
BRELHEHIcblo TEX2FRL. F#ET2
FRIIHEY ADHT-0720,

BRED EPMA T, av ¥ a—& OESHIIEE
W, A7y BV I BEAHBERSAND
N3LHZ72Y, 100mm AREF CORELET

-198 -

DONEBSZIITZAD LI o, TOHT—
vy O FEEFEREEORIEICISATE L.
IEVERE@E M2 F— ¥ —~100mm?) TREZ L
WL, WEEHT 2 &2 FEENIDE
10nm~1pym OEEFEOFZ A FI v 7L IT
BIENRFREL RDDT, HT—~y VU T EHIE
7ot A TOERG—EDOHEMRRE=F Y
VIOV TE D, T OFBRIIEEESHF
FTRL, A vk, B, BIER CREAEBR
RETHIEBRHFBEIND,

3—2DFELLIVHEBEOEROARLTHE
RELHAITIRETH D, TOFEEY v EV T
HLEA L, RESHBERNFRETHD Z L albd
ST, Avx72 VRBEHIGCH LM L= TH
&1 5,

3. 3. 1CrEfA yXBOEESHORIE
REHIFFAR O EIZ NI 2EES#um 2 v %
Liekic Cr BBOEREA v X% To-b 0% M
W, SEIOHEBEMECFERXICAL., BEX0ESY
HEBRLUE, FERRICBEE2HER T3 7-D



Journal of Surface Analysis Vol.9 No.2 (2002) E#F.Z. BEHE EPMA 125173 BED T

HERHEFRTRELE,

BAEA v X IFELREOREL LTEL O
ETERAINTEY, BICERMNLELR ETHLEM
RN—Y OREABEE LTERENTWS, L
ML, EORMEAL LTIX, FHOBRIZESR
BOEMMOWKEIZL > TA v FEIFRY—ICh
DTLEDIDEFEDLV"EVWIHBBALDLZ L
NETFOND, Z0O “D&xEbY U3, BEXSD
HBRICEELTLEI 72D, AvFO—o0HK
THIEEREDOHROBARADOHLTHE L2V,
ENT, ZOHHEERE~» ¥ 70 X - TIHE
BCBRRTAZLIMBORNGFMHICEERE
BREREO,

(BI7E)

REITHAWZA vy X HAOHEES Fig. 3.3.11C
T, HIEIRSEEDLVOFRINDIROANIZ
DWNTIT o 7=,

RHERMGL LTIRUTOLBY TH 2,
IEEE : 20kV
<y B 7 RIERE 400 X400
FIEMRS : 12.5um
TEFIR : 5X 5mm?

X #%& : CrKao, Ni-Ka, (5XEF : LiF)

EHERRL L UTiE, #t Cr 38}, # Ni &pt %2 A
WT, XBRURKHEFBREAIE L=, T-EK
DXBHBEL, ¥~ LEFOREON I T F
DY ROREBTOENETN TR v THI
£L., TOENLRD, Cr BIiITMEB L L
T, BEpit 7.20g/cms & L7, Cr-Kat RHEF
BEVEBEL LT NirKeEoWHER % Fig.
3.321F 7T, ORI Y, CrKaDMEEXH
LEENDIT LN o TKRELRRY, TO Ni g
DERZEFRT I ERDLND,

3 —4. HERmEREST

BIROD X D ICBMEEEICT 213 LEEDOE
WHBLLF/FOND D, EMEBEIC X DHRES
WIEDRIEEMUEDFETH D, Fio, IE
BEZIBEICELSE T, ENENDANYT FILE
B ThE, BEFHEIIHE L=REOLEDIK

B THOAMREDEFHETE I LY
TAEETHS 5, '

4. EEWEOT

Azt L7z & 512 Focus Ion Beam(FIB)IZ X %
Y WK T NS R DV TEAT B O MY 7
VUIBRBLAVWOND LD ICR-TERE, 20
Application fl b < BEIN TV D, TAEE,
B FHEHZEBWT Y, Ultra Micro tom OF|f
TRESICHRBMMERTED L DITR -7, T L
EERBHCLVEEREOBEH T —F L RE
MNERE L 2 o7, UUTIZARTHANZESWT, £h
b OBEETRT,
4 — 1. EELEIOWEY 7Y T L OB
il

Fig4.1.1 ® X 572 Si R {KERE K BB
K OWTHBEL TS ETH 7Y 7 Lk,
Fie, Y7V 7oV Tid Figd.1.2 LB
VTHD,
IDOEDIIBBHEOEBEREIC Ty ¥V 7 &1T
V., BFREEDLE EITole, TOHBRER% Fig.
4.1.3 1277,
ZDESITERE1um TETIO~< MY v 7 XAA~D
XBEDENYMRRLNZDH, 0.1um TIE, BARIC
BRENFOLNTNEIONLNE, Tk, #HE
W L7=BE., XBENFH Y, SWEENHL
K BDHEVH D,

4—-2. FgHEOMEY 7Y T LB OB

% (Fig.4.2.1)
FHESFRAEORB L, 7)) I 0EY
ThHhIUE, YA —TODRWGINARETSH 5,

HEHI, KEUNLIS I h—LTHA{LLE
HOT, HITIEEEER 100nA TiTo7z, #¥
A—VERBTED LD R THIMEIZ AV, BE
L THREFETHZ LI - TRREMIZOEDE
ELGFATELSE D Lic, THITEY NSP
REDTEPBERICEDLVZELI FFL T

~199 -



Journal of Surface Analysis Vol.9 No.2 (2002) E#TE.2, igEh EPMA (21507188

Fig. 3.3.2 Cr-Ko, Ni-Ka and the backscattered electron image of
Cr-Ni electroplated part.

Fig. 4.1.1. The cross section of the electrode part in a Si-semicondutive

integrated circuit.
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Fig. 4.1.2 A sampling method for three kinds of thin film thickness in

a semiconductive device.
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Fig. 4.1.3 Ti -Ko maps of three kinds of thin film thickness.
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Fig.4.2.1
image of a cross section of rice.
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N-Ka, S-Ka, P-Ko maps and a backscattered electron



