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FABFEHE TBHEN X FRE £AHBE Vo 40, 80, 100, 120, 160 T
200kV T, T A Ge & sn \FTERHEOFRIAX HRBE L E (D/IK). FEE
Cliff-Lorimer kxss RFMEHREE.T T B A NARDBILA L R Cliff-Lotimer [ F-,

CATHEBRNLERE O ARBF LR TAAAMNAR 0 AXITE LK (L)/I(K)
RAMGLRAE (LK), RRAFEZRAFEBRRWEIN. #—FFRITREBEARXSE.
YESRIBORER BRIV EREFNZERFETRERN 0 AR TAMLRERAR
fF#y Fabre de la Ripelle g BRE WBERTEIE, FIARIIBERNOAK, £ Vo X
100 % 200kV T, AT T JLFE AURS (RS EDAX Wit RAET THER. HRE
B: EXARBETFARALKR K—K, K—L, RIIDFERORETBENORER.
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Massey” F1 Brown-Powell™ ARNMEAFE., 1984 F Wood EARNEBECH ks TR
{E*ﬂ]‘ﬂQ{%%ﬂH’Jﬁ‘%{E#ﬁb{:ﬁi RIL Brown-Powell, Green-Cosslett I Mott Massey &S]
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AR —SLREANT Ok TR ARBOBREEMTEAHT 00, Ou. Willams®

Xt Zaluzec B TEREST THTE, TEHEHNERITREA N O ARNERWHKE. &k
Wirmark 2 A\"'FI B RRERS T E RORBEENE T OB TEN (L) I(K)
E,HEEMEET O ARNPHER . EITHEENLREYE. MERBHRATLUESR, it
HEMTREZARFERANEINLBFIENK —L RANLFARTF . FARFHAR b
RERTR—mEEE(—#Y 100kV 5 120kV), X BRIERZ RENLRIE,
DUBEREBEAR LARS =, BiRITAE 1984 E4HE FEMETRER LAE
BEARNSHSLER Nicholson™ MMIA, EENEREBLRE. N TEAHERER
PR RIARE LR, AXHATRBENET EEHEANEETH LMK RREBE
B E I(L)/I1(K). 52;29‘?%%%&?@9&%%%&%%&9. XN uFEREH
WIREREDERERR LR E, AU EET TH—-SSHRNTR, FEkEmE
RHERIVBEAK Q“” #ﬁ%&ﬁ?fﬁ#ﬁiﬁﬁ :
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BROE AR LM G ESE, Ge, Se, Ag 1 Sn [R7E 10~° Torr T, FAHLRR
RLHEE 30—40nm, Nb EEER FRARHRE, HEEL% 1000m; MoO, 1 CdS
2L Y;ALO;,, KNbO;, InP %E&ﬁi#an&%*&ﬁ?dﬂ?ﬁﬁﬂﬁ}‘&%
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LW BIRRG T K.
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TR Ge, Se, Nb, Mo, Pd, Ag, Cd FI Sn ag;%bug I(L)/I(K) z;@ 1A H.
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FEEA SRR ENENTRD, XRAE V. BINKZEREBRERORL L
REEREBEE,ANBTLUER [(L)/1(K) &R TRy mmmsEin.

I(L)/I(K)
S
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: Vo(kV)

W1 A JEM-200CX & ST BEEER EDAX-9100 X SH4BEEIENZE Vo & 40 T 200kv F,
MFEE Ge 8 so By I(L)/KK) WEELE
2. kxwys 8948

IR (131, RFFHM 32—50 RN, FTLARRA 7 4 Cliff-Lorimer &
F. RTBPEWEI, LR LB TAILHTIRASA H:

o Ix(K) cx <t
Rxwrsicks T<(L) <IX(K) Isi(K))
- _1{_;(-((‘% * Rxcxosickre ' @

KEBXRRTER., AXFEFREBHNLRME Ix(L)/1x(K) PEBIAR fwosico™ FE
HIREE, BEAR 2) AR T —ETEA LAY Cliff-Lorimer HF. BRAKEMNRE 1.

F£1 V,=100kV, kxyick) &

S~
N TR Ge Se Nb Mo Pd Ag cd Sn
WE)/KL) RLBRE | 2.07 1.26 0.400 0.350 0.200 0.168 0.165 | 0.159
kxksick st 1.92 2.21 4.01 4.30 6.92 8.49 9.20 10.6
kxcLsick) 3.98 2.79 1.60 1.50 1.39 1.43 1.52 1.69

3.FZB{E I(L)/I(K) #1 Wirmark FAHLBRME [(L)/I(K) BIER

EZ® 1(K), I(L) &, Wirmark FAW K, L Rk, mRIIK R R R
Koy L RRBU L, + Ly, LRGN, /MNERSEITHEZE, R, RAIWE Wirmark FASE
BERTEERRRINN 1(L)/1(K) #THLREIE Wirmark FAR I(L)/1(K)
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X % Witmark SANERYT; e HEAXER

Bloa/ag, R ar, ax $BH Lo+ Ly, Ko BREEA LK R SR A,
Wirmark % ARGREBRS R, X AT DI SRR IE B2, AT BRIKBE, A
BRARBKBESR, X Mo TEBTAOLBRERILE 2, WE 2 IBBRERS
RiF, RRERIESERE 10% RfE. RIASEERTERE Wirmrk SAHE
ol & IR BB AN, 2R KA.
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EMRREHT,ATEN [(L)/1(K) HETETRITE:

I(L)/1(K) = (QwaT)./(QuaT)x (3)
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BRITNTERPRNESERT T ORISR,

1) BEFZE o RIVTBEHLEETANEHN oy (Wentzel™) 5 wp (Burhop™)
=R AR, RAFARNHNTERARET 2—3% WiRE, RN T LARBEETE
30%. MIEEHER [17] IR o E,FNEBEAES ow, 0 RHE—REERL
B 3). BLAL, ERIORETENERN ow AREHXSA. ]

2) a BABEWH BT «MiFERA EDAX EPIC TABLESY®, X s{E{REETE
TF Schreiber I Wims™! A HNOZRARFTRBNE, WEEHNN+2%.

3) THiit . THIVEDING Be HER, Au [, Si WEDK Si FE D BN
8um, 0.02zm, 0.1zm FI 3.4mm,

BT Si BENEERBTHRMERNE FLAORE, MH Be iE5RMESRER
T BRITTETH roe, 19 E—ERBENRER, THEL XETHERBHE
BRY 4 RIS [(20] BUE). Y XHRBEBKRT 16keV B, REE g M TH
B, X HENEE/NT 3.5keV B, REE n. T THOEW GXE 1, %5 2
ARE Si EBE, Be HNEE). AASETHHELRELE 4G), (b).
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te Ak Bum B £05pm I, SEMBAEN (Ex < 2.0keV) 3% +£3%,

B FLEREY ¢ RO MBY, SR AT LR LUE T B — N F 5%,

H—HE;HTFRERKARERARNERR, LA THIHEESRESN RMNS
A a2, W™ HE T, To. EROFBROXNEAGREEN, BT« REME R
WTRERN 2%, EBRIALE AgK., GeL, 1 SnK, k., HERMW (L), I(K)
THERHE T, : ‘ '

4) e BRI AERMGTERATAS O AR, BIIE Mo F1 Massey,
Green 1 Cosslett, Powell™, Brown F1 Powell, Schreiber FI Wims22 Zaluzec™®, Worthi-
ngton F1 Tomlin?, Webster F1 Fabre de la Ripelle!™ [Frt#R3EC#R [S] X‘j’&ﬁ'%]ﬂ
HARBEN O AR LBHGBIE,

EERIE Vo 29 200V % O HEFEHE 2, &ﬁ@%ﬂ&ﬁﬁuéﬁﬁﬁﬁ
AFER O ARAHNERER LS —FEEEX, %ﬁ?ﬁk%%ﬁ?%%gﬁ.lAk
maMImmﬁﬁﬂgﬂﬁ%ﬁk '

*x 2
~\“\\\\\‘ O%X10-
_ Tl Omm | Qwr Oce Qw Qse Org O Osw 0z
TE ~ - ‘ B
Ge 67.8 | 117.4 | 52.6 | 97.2 | 45.2 |120.1 | 116.3 |143.3 |157.3
Se 57.5 | 99.6 | 44.2 | 79.6 | 37.7 }100.0 . 97.0 |121.9 |131.4
X Nb 4 3403 | s9.s | 25.5 | 42.3 | 21.1 | s5.8 | s4.3 | 72.3 | 76.9
= Mo 33.1 | 55.6 | 23.7 | 38.9 | 19.6 | s1.6 | 50.3 [ 67.4 | 71.9
Pd 24.8 | 42.9 | 17.8 | 28.2 | 14.5 | 38.2 | 37.3 | s51.3 | 6.3
# Ag 23.3 | 40.4 | 16.7 | 26.1 | 13:5 | 35.5 | 34.7 | 47,9 | s3.0
cd 20,9 | 37.9 | 15.6 | 24.2 | 1206 | 32.9 | 32.3 | 44.9 | 5.1
Sn 19.5 | 33.7 | 13.7 | 20.9 | 1009 | 28.6 | 28.0 | 390.4 | 47.3
Ge 72009 227107 |2330.2 ees4.7 |2139.7 [s126.3 |ti04.s [s163.4 |s280.5
Se 2249.1 |2249.8 [1917.3 [5322.6 [1755.5 |4367,9 |5176.3 |s207.7 |s298.1
L Nb 1248.1 [1248.5 [1047.1 [2620.6 |9491.1 [2303.6 [2792.7 [3090.3 [2700.6
Mo 1179.5 [1179.9 | 987.9 |[2457.4 |894.5 [2173.4 [2631.5 [2947.6 [2534.1
Pd 873.2 | 873.5 | 724.4 (1713.1 |651.9 [1503.8 [1915.3 [2250.5 [1827.9
# Ag 817.2 | 817.5 |676.5 |1581.9 |607.9 |1488.2 [1785.3 [2121.5 [1700.0
cd 765.9 | 766.3 |632.7 |1463.6 | 567.7 |1391.9 |1666.8 [2002.7 |1584.2
Sn %75.8 | 676.1 | 556.4 |1250.1 | 497.2 [1222.6 [1458.9 [1791.5 |1536.2

MEERE I HHEREWES BRI eS, THRER, 0 WARERER AN
AT RORENEERE, RIMEATLRE [(L)/1(K) RO R I
I(L)/1(K) E#F TR LESG), (b). REARRAISRERARITN0 AR,
W kysio BEHTEZRE koo™ EFTHE, A6 MXBETYUBH: Owo
Ours Ow, Oz HHEY I(L)/I(K) ERALRMMERK, & 40%. i LRIKREFE
EENRBRER—. Or Ow MUiEEH UlUs= Ed/E;, Eo, E; SBIMASHET
HEBRNTEBRERANRECLER)/NT L6 B HEARAEEA. SERENE
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8f st/(‘z;
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Occ AHBITEELRRRIIN I(L)/I(K) EZREBERAN £xs TREERA S
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& X
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KB (I(L)/1(K))er RFIH Fabre de la Ripelle R EBEARE (3) RBHIT
BE. STEIRETEEN f, TAEH Ve WELREE, i METFFERZ TR
HEHRIUE £ 3 Vo BOEHHING fF RE ZWREGCHARN - REMSERI TR
TWEBERT fi%(Z).

i, REAMER

MALRILEEN O fR(Z) ARBIWSTEFEN EDAX FWEE TR,
N E AR H KNBOS’ Y;AL0;,, ﬁ?ﬁiﬂ#ﬂ’ﬂz)‘(ﬁkﬁ (Wt%) A enp = 51.61, g =
21.72, co==26.67; c5 = 22.27, cy = 44.93, co = 30.34, REERERET,#H K
—K, K—L KRAZITT . ERAE3@), (b).

#3(a) KNbO, AIRFABREAFEE

(kv BT _ £
okv) AR E TR e xRz wi% R
K 21.28 —2.0 26.35 21.3
Nb-K i
R Nb 51.99 0.7 47.72 ~7.5
o 26.73 0.2 25.93 -2.8
200
K 23.68 9.0 15.78 —29.3
Nb-K
PN Nb 49.97 —-3.2 56.62 9.7
, o 26.35 —-1.2 27.60 3.5
K 21.42 —~1.4 27.24 25.4
Nb-K
Koy Nb 51.87 0.5 46.97 ~8.9
o 26.71 0.1 25.79 -3.3
100
K 24.09 10.9 15.24 —29.8
Nb-K » '
P Nb 49.62 —3.9 57.07 10.6
’ o 26.29 —1.4 27.69 3.8
% 3(b) Y;ALO,, AARBFAINER
SR A - X EDAX
Vo(kV) BA i T R wt%% N ERn | W% ExHRE%
Al 23.49 3.3 25.64 12.8
¥-Al Y 43.79 -2.5 40.60 —-9.6
(K—K) . .
o 32.72 1.2 33.76 —4.4
200
Al 22.94 0.9 26.04 14.6
¥-Al Ty 44.62 —0.7 40.00 ~11.0
 (L—K) . .
. o- 32.44 0.3 33.96 ~5.0

Mhﬁﬁﬁﬁgﬁﬁ%%ﬂ%,ﬁ?ﬁﬁ]ﬁm%ﬁ#,‘ EDAX i%&thﬁﬁﬁ%ﬁmﬁ
BRESVREDR 30%. RARIBEEHBEN Om AREFTIN, SHRERSEHLR
<10% (XELE—FEE, —FHOTBRNASWH—FER. BWEMRE, S35

BHEFITER), REDRERE 15%.
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IMPROVEMENT OF QUANTITATIVE EDS ANALYSIS
OF THIN FILMS BY MEASURING THE I(L)/I(K)
INTENSITY RATIOS .

Duan Jianzuone Wu Z1-QIN

(Centre of Fundamental Physics, University of Science and Technology of China, Hefei)

ABSTRACT

The intensity ratios [(L)/I(K) of eight kinds of pure element’s thin films from Ge to Sn
have been measured in 2 TEM using X-ray EDS at 40, 80, 100, 120, 160 and 200 kV. Using these
I(L)/1(K) values, the Cliff-Lorimer factor KxSi and their interpolated values for the K lines,
the KxSi values for L lines are obtained.

In order to determine which Q ionization cross-section formula in literature is the best, the
calculated values I(L)/I(K) using nine formulas of Q were compared with expermental data.
It has been found that there are large disci,epancies between the expermental data and calculated
values. After considering the errors by various parameters used in calculation, it becomes evi-
dent that the discrepancy is mainly caused by inaccuacy of cross-section and the best formula of Q
proposed by Fabre de la Ripelle must also be revised. The quantitative analysis for several spe-
cimens with known composition was done'using our revised Q and EDAX-9100% progroms. The
results show that by using our revised formula of Q, the errors of analytical results from K-K
and K-L lines at 100 and 200 kV could be reduced significantly.



