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1. Introduction
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problem.

1.1 Statement of the quantification problem in operator notation
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1.2 Quantification Methods
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1.3 The operator-splitting method
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2. The Forward Operation : SIMS
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2.1 lllustration of SIMS simulation using IMPETUS II
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2.2 The mathematical and computational model for atomic mixing
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3. The Inversion Method and its Implementation
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3.2 Practical issues in the Quantification Problem
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3.3 Calibration of the inversion data
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3.4 Conversion between yield-dose to concentration-depth profiles
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3.5 Noise.in the SIMS data
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4. Profile Inversion by the Operator-Splitting Method
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4.1 Test on the Si and Ge profile ¢
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4.2 Test on the noisy data
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4.4 Test on more complicated profiles
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5. Concluding Discussion

o> —F .. Sec —F "7 "E LT co% fo Fe—cof—FE T A8k e LB ofTR  eFle o — f7—
f 'i—é"l’ T ece—Z f—<o%o —éi T8t cofoe——BétafeecaBnefrita -St
Semmofrd g f_cted —Sf wfeed <o IMPETUS «~HHZ 8> S$tce " e
+$1-S*t «<eopeatbr-splitting methoda T.’p-.. "Lt <o ("e— fet ftem™m"_§ g5 § ™MSi":
eF—S't <o oS ™Me _t etef ™S My Vo8t £ et —ected
o —Sce "frE" St FEET <o T E LT o % [ Pol VS eof e —~——Sf "7ie f
"<ZF Sfe tte "i%ofUTET ™c—Sce St fllee™ELTSEEL L AFBLe LT —octe
v Zted o Z'co% -S4 0t fEARG —f ke .. <t —S% FE fcote— 1§ "iecfe 3
1"t - 0 8¢ T tee fo fe TETfo VA (PG %S A FEET P "t %o f" T

e e f-<'em@ Tt —SF " feo. f-etfloftatiet 7 s<fZtae—<oef T—e. . —<'ea
S'™ _St >cfZteetef ""<ZE o fe i TP fZ«@ifEES 2T KZE el 26 F—<
T E L AR fe L L e f"Fe ‘e —St efet f3ted

CF™Mce%o [ —F ot fe e Fe—"focem@ti =8 "—e.—clee _"f k% fo fZ7fete_f"
ZJE—™iFe —Sted f Lo Fe—"foc'e " of FUH Ifer FSE T PoefE IS M7 o=
St 48 f.. -ttt - Lt %o”if—2> ...éf-%oit,,"f—itS..r-.-..ﬁ-;"ﬁ—iz"»aeériué—s‘
S —cBe — <o —Sceo [ BKef_t' e 8% (tFe—c—> E"f-—t" —Sf— <o t§'Z7'«—%1
GET e Zc—— <o %o .¢mm %™ S 17 .’p —8t the—c—> TEf—'" <o frecof
fot CERIE <o fZctt fof " f.—cod " Tctfe —Ff ke Toee Fho«— Yo <
*3-S't —-Sf— Sfe ,tFe TE 323t fot tHetee—"f-114

o —Sce "f' " =St i f-—""@eZc——<o%o *F—S ' Sfee Hie fUZETZ A <te —Sf
oot =" —e 0 oK fZFT I — L f GedecZfh XFVET—. fZ - F§F... -
Yoo f2Z L F "t "F"fta —SitkposedZfretce- St o hon-uriqueds “Fe o4 —-St
PR ET e Z——<te 0 St ffI N L e, 2t ot Z——cted =S f—



"f——"ee St ‘et F ¢ ezt ™MSte ST sco—Zf—fr i oIS~ <-4

e %otet”"fZ —St eF-S't <o ,<foeft omMootB [t e Ht—o"Ve—Ff—c'o&

St "te—Z—90 oS'™ _Sf_ St " T T " DhoxafE o0 Lt fL ST 2T —Sf
St "t fZ2¢,f-FT e fe—FACEHTH S22V (LY fr—<...—Zf 7> Vecocoe%o ™
VeYocofZ " CZE <o 00t —SA t..f—ef 7 —ST B8+ Foba £SETH (o o
fU—<.—2f" Zcoc— —* =St e'cef 71 1784 st FTLFSde - FH P L2 ESDH o 2 —

Acknowledgement

St "<e— f——S8S*" <o %o"f-1"—Z —* Sceo "t SAZALfRo—Fé—FafTA™E "fe
t"% fet a a fZe "7 —8f<” ft <l FS«m MEFA Sk fB Vs fOL.
%" f—1t"—Z —* & L.S™Mf"— "7 etet e} 7 o B¥feZotit ST [SfeE LSiM!
fofesei—e "f7cE™E” 7" _Sf foeeco—fo F ¥ oHfA% BT f LT~

References
S A ‘'ZZ«<sed A f"eS fet A& & <ocotedd@ [P UOREMA—S VY As{AuU &

t A4 A «<ecetmae ‘T'<%ho—Fed A4 & ZHseta—<a.. Aa fIBBAFfPTAT LS4
u & ‘ZZ<esd A 4 <scotee ‘TkSEofhea HBAY BsfMA -S fet

\Y a fT.TM:u_éé a a n gt ___m éT:!:ZéA‘,,f—T‘g(i-' f<§(f‘%oﬁ a
International Journal of Numerical Modelling: Electronic Networks, Devices and Fiell& swy e
sx{ s{{r a

w a ftStefa ofBepth-Resolution Limitations in SIMS Depth Profiliag S —-Sfeced
.(~ "e¢ « A fZA:nT S{{W a

X A4 & €a—fte™'B%B- S5 4 "e'—"4 & ftStefa fet & & feo fe I"%a
‘el ——f—ctefZ o7 ——<'e 7 St f—"ecntesnationsboloutnal p-NUmedcal
Modelling: Electronic Networks, Devices and Fielti@ v a '* sz{ a& trwa s{{za

y &4 a4 €a—fte™ "_S4 ‘e —_f_c'ofZ o' Z——<'eo " _SteF o . fBco% T “—|
oF—S‘te fot fZ% '"<—S+ ‘TInternational dournal of Numerical Modelling: Electronic
Networks, Devices and Fielddl v & '’ try & ts{a s{{za

Z 4 & f..e4 Tf"er ff— ‘et— . —c'ed.!BesfZWrafet ‘ecd

U

{ &4 & fZ+a4a Z-"f «Sf7272'™ Reép.Heg.Rhy¥@&8%H sutsaesuyv s{{w &



ST A & ZZ%ied A A Mef—— fet ferZZferc'h o o f S eF for2ts
Th.. o™ Z——c'ed —""f . %1 fet 20278 xfxeepivacsf{ua

ss a a éné_fT.TM:n_éé :Z__(L. «~ (."':l:n.:t T(AA—.(‘.,né‘,‘,ﬁt(u—”().Oinf—‘
et—S‘ted Z<tt f-Stef-<«26Ar'§t727<%atrrtd 'srruasrsza

A

s t f— o % & a a a e f < & a aa tréav aa —
cofeti fetfes “—effede—fZ e Z——ctes "7 St %teZbecd T lhodects
ofZ&4 ‘'—etd Z%eAdA& "'Z& tz& +'A StA ''A SvXuaesSVYyU&

s u ‘e & a a a T < a A& —<'€ 1 we'Zace% S t
o—Z—(T(0¢‘°<"f2 <‘~3tf”‘1'¢i<'%oé¢f
<o s%oceft"coe% - ..c<fe..ted "'Z4 ya ‘4 td ''4 ss{eesuta
SV ef<Ad A& A& ‘—e%0A& &4 A& ‘Z<,fZA ., A. M8 f"E Siffeflrdet— . —c'e " 7t
—eco% —ST —cofeetitetie— eF-S't 7 T—etfetdafZ tF T _oddt Z <& %o
*%ocott"<o% - ..<Fe..ted “'7Z78 XxXA& *'4 s4& A wWueseysa
SW sfcad & A4 ‘—e%Aa & 44 ‘Z<,f7Z4 —bh—<'tassd —S ittt LoD fZ
,,f...'TMf”T g:tf— ...‘°T—...—(" 1”‘”21:" > —Sr’\—’%-—il'n:f‘cz.l—_f(z- o‘i_é_‘a"ooé

e—fTef—ctefZ ‘—TefZ " Ff— fet fee WfawtyWzaZawva ‘4 tv



Figure Captions
<%o—"% sa
<U%o—"7F ta

<o—"F ua
a ‘.nf

<Uo—"F va
:t.:tn%o) e w

<Uo—"F wa

<%o—"F xa

‘"<%o<'f2 o1
’\(%o_n:t -

%o—"% ya&

<Jo—"F z&

St "<WocefZ of—ft"<fZ o="— ... ——"14&
co—Zf—%1 of—F"<fZ Tes—"< , FeOaf—- f ..."f-Ft T+ -S *°

CEZT tref "0« ZGe e — 7 —cofid VL feacadht <STHp—L s —S" —%

"tete— tef"%> " W et fef fe%ZF ‘T vw|a

Miecte Mg L&t et xe " Yo—A T os A "flebes—Zf
et fot fe%Zt ‘~ vw]|a

St octZta@t et """« ZFe " <Kol [ feaTIER (¢Léd

St "cMe— Tt (—F f—c'ee T8 «SF kb Z—oS T A% ¢ 1 0% —St
e ——TF <0 T%o—"1 S T e %SE AT R TIFL A peeS ™M (o
%o<~¢

St [ Zca.foce " =8 o eifet—Btt, - SHatf—f f
T oo te i te—"foctee <o —8t ZUfER T SIETT A E2FAf S ESE S

TR R e — L —-—"1F4



ACCEPTED MANUSCRIPT




Concentration

<%oa t

| 7 Ge
receding surface F %
0 8 In'rh."\l
/ \
[\
06
I|II |III I'I
."|l 'I:,
II. II|| .'I ||
0 4 o _."I I'|I
,-'I': I|I
\
y \
\ "._
-,\ '-.\.\
O 1 1 \;\ o 1 \\"'- I 1
0 100 200 300 400 500

600

700
Depth below original surface (angstroms)

800



ACCEPTED MANUSCRIPT




ACCEPTED MANUSCRIPT




ACCEPTED MANUSCRIPT

f(0)=g —
f(4) —




ACCEPTED MANUSCRIPT




ACCEPTED MANUSCRIPT

f(0)=g —
f(4) —




ACCEPTED MANUSCRIPT



