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Fig. 1 Auger electron spectroscopy spectrum at the surface

of as-implanted sample
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Fig. 2 Auger electron spectroscopy depth profile of

as-implanted sample

3.2 LHHMSHR

15 SiFe I JCAH B AT IR 2 Fhob 45 1), €04
FesSi, FeSi, FeSi> LLZ Fe F1 Si [ AHAE. b 400
WAL F S B Fe 11 Si A &P 0 AH 254, % #Akk
HUS RS EAT T XRD W, K H A Rigaku 2
A1 X SHERRTHA A CuKo 4T, B 3 2 FAAb 3
FEAR I XRD 2558 B A BIBR Si( 111) M4 EiE
ARIERKIL Fe LI Fe RIREAL A S5 TLABAH (167 S
U,

/a0,

201(°)

P 3 HUEELFEGR I XRD 3
X-ray diffraction spectrum of the annealed

Fig. 3

sample

T M XRD M TR K15 B AT BR, 4 T ik
3 TH# Fe {€ Si R IFPIRAS, FATFI A XPS X Hu b
B S FE AT R T A AR 7. XPS W
{2870 55 PHI-5300. XPS 7] LU K F4EFE S 4 %
TG F AL 2P IR BT (728 4k, =2 ] TR S R 22 1 2 #r
FIHT Ar B AR X FE 5 2 1009 5 3min LA 5 BRAE
AT, AR 5 R R T P 4L e G 1] 4 7R



8 1] Sy ARAE R AT S B A% Fe 1 Si - Fe M4 969

T AR FERE S Si2p (1 XPS B A R
Si2p ME R WA, RYIEE ST Si AL TR R
] AL 22 IR S, Al EAE 99. SeV [T N T T %
Si (U, 5 — AN R A RERT T 102, 2eV, &L T Si
(1) B LR Si0, 2 (A, 3Kt Si JA B Fe A
O R — Mo, B 5 451 T 0ls 19 XPS i,
01s [N T 532. 2V, b T &84S Si02 2
i), iXHE O AT Fe F1Si fAAEMEER. 6 /- T
Fe2p ) XPs %, H A Fe2ps» W& fi7 -7 707. 0eV,
Fe2pi WAL T 720. 0eV . Fe2p WAL BRIV T 5
Fe MU W Fe A1 Si ALY, TR A Fel2pss
(U7 2% 1r) 3 4 45 e 7 7 0. 2~ 0. eV [1I4L 2447
BN R Fe LB BAFARG P E
FALRE, KW Fe 1 Si P IFAIE D). 15 Fe2pse
S P 2 AR 950 v o 5 5 RS 0 98, IX R I/ A) Fe
A6 BB AT A4k, 5 R Si R0 O 45 O k.

M AES, XRD f XPS 7 & Fnl N A3k T
Fe 4150 #i725 1) Fe A1 Si (1[4 714,

A fau.

105 100 9
S /eV

P4 si2p i XPS it

Fig. 4 X-ray photoelectron spectrum of Si2p
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Fig. 6 X-ray photoelectron spectrum of Fe2p
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Si . Fe Solid Solution Heavily Doped with Fe Prepared by
Technique of Low Energy Ion Beam'
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Abstract: Fe irons are implanted into p-type Si (111) single crystal by low energy ion beam technique at room temperature
with energy of 1000eV and a dose of 3X 10" em™. Subsequent annealing is performed at 400°C under the vacuum condition.
Auger electron spectroscopy depth profile of the assimplanted sample indicates that the iron ions are shallowly implanted into
the p-type silicon single-crystal substrate and the implantation depth is 42nm. X-ray diffraction measurement shows that
there are no other diffraction peaks besides silicon substrate peak in the annealed sample. X-ray photoelectron spectra show
that the iron 2p peak of binding energy corresponds to pure iron and suggest that no iron silicide is formed in the annealed
sample. All of these results indicate that Si - Fe solid solution heavily doped with Fe is prepared. Electrochemical CV carrier
concentration depth profile indicates that silicon conduction type transfers from p type into n type by heavily doping with iron.

A p—n junction is formed between Si . Fe solid solution and silicon substrate and shows rectifying behaviour.
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