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FERMER—MLETUERSEWHEAHE, £5HW EERSHHAR, RERTF
KETF. B, Efmbp R AR B E B 2R, EM A ER A EERH
SURFF & AR D2
FEREeER—REENEFRMH, X - Bl EesB-REeRBUIELE-HLER
MERGLEBRRRAEES, HBEBE—BEZARNNEDY. ERE LR 80 4
HITF 5 51 78 SR () — 0 BT B BEAL IR LS S) . BT B, 4 & NigsPo & &0 2% 2
WHME RN B RAEETS, &4 RISt B TR 4R 0 LT
SR MEMRRTEREEE XD BELSFEMROBEN . BT HIRER
&M SEAFEEZRMKXRT BENFRE. A XA HBIMEEEME(STM) &R T
BB (AFM) X S 406 B T 88 3 (XPS) M1 Xt 4 47 5t (XRD) S BUAR 2 #r A XS 18 0
WHIEI AR NiggPp & S EBEM O ERS AT ERSMBASHIT T HERIE A

"ERABAMFELSHHKRE.
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2.1 HMHBIE

R NiggPp 5 & HERHULZEN T ER & BA4RH p & Si(100) s (ERH
3.0cm, BFHE % 8—13Q-cm). $F#E L HE 10% NaOH (4 Hr4h) B o F 50C itiZ 8 1h &
WMOAEHEMES, BHESKRER CFEZRT T 30% K HF (G4 BHR T Bl
1h, R EHE B . BB 45 A 1000mL 48 W . 28 W A & 8 4 W 48 f9 10.0g/L
Ni(CHOO),-4H,0, 10.0g/L NaH,PO,-H,0, 10.0g/L CH;COONa #1 10.0g/L {7 & B =
. TE 363K BE T RN Lh, BRI SWHURIEEEND I, REEREERZLHAE
BFKER 10 R L, EHAMAETKZERE 6 X, BERFTFLKZES. SA5H
Ji B TR I 47 1 3 NigePpo & &7 513K I8/% T 3@ 10°Pa & X4 60min &AL 5 K1k
B EESEEREMNNEASHEEE 553K RE THE 10°Pa £ 4 120min iF B 5 1 #
Ji . JE R R AE 773K, 10°Pa BASR Y T N 60min, EE BB R BLEE S HE.

2.2 REFIRREN

AFM WM F % B digital /A 7] i) Nanascope [T 1% 2% 7£ XS H #EAT, S2 46 K H E Al =,
H#WEE AN 60pm X 60pm.

STM M AL R K FEHIE K STM SR E R P # AT, SE8 K AERE R, BIE B R
HInA, W & 5 h 200—400mV, £ R EH, FE M4 T IE B AL, F# T E A 240nm X
240nm F1 60nm X 60nm.

2.3 HSFEHENE

BEHAREEREESEE T 1H6E(ICP) 77 ikl & .

HER RS A XRD # € . XRD Kl 2 H Regaku Dmax-3C X #f 2 #i7 81 4%, # %
A Cu Ka._

PR A i XPS JUl e, XPS A LHS RMCD £ 4, Al Kae A X HH &, 466
H Au 41;/,K IE.
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M1 3R NigP, & &HWBEK XRD B % o

eI b HEIIE EE cHERE L d

o &AL JE
2ps 10 XPS W 2 4k o MR 34K o, S5 REW, Tl &M IERMBERTE Ni il P4
B, TEWE. ZE& B AFM B&LE 4(a). B 4( MFRE#EE B 60pm < 60pm.
MU 45 R 2R W, NiggPp IF 5 B 2 b B R BURL B S 70 B, BRI RN A S, Tl 4 0.2 —
2. BEFEFREBNELEMOERT N E MmN amp sk RERTFHE
RS G, ENEEZRKNHEXERZERES. PN TERSEBRNEGENSE, HHE
MhKEEEFXEERGE/LNRTRERRERN, BT IE R NigPp & MR
PR B RE R Z AR T JLA K. B AFM W 30 2 59 30k R (9 580k Y 1% 2 T T A K it
TE BB & FE % 2R 4R 0 % - M3 #4784 60nm < 60nm F) STM B4 (B 4(b) )iE sk, 3F &

E 2 EHEEEH nggPlzﬁﬁﬁﬁH"] P 2P XPS %gf
BHFE 1

B, B R IX A AF i 8 R A I TR IR R 4%
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2 b). fHM I P 2p 1 Ni 2p;, 19 XPS
(B2its o B 3L b)EREW, 852.7
BEXERAE NNMHARELES BE 854.0
PEHPHANLS HEFREZBATN S 856.1 |
O W 1E B 5T 51 & Ni 19 3R 1 W #7, ' |
HHFESBKBEETREAN P 2R a |
AP EIEALS P,Os THE R I BT EL. [

FAL 0 AFM (2 57 B 75 H 0 |
—MFERER T FEZEEH MG (E
5(a)), B I K /M A 9—20um, FE K

I
0.1—0.27,m, ¥ 14 4 #6 e B4 41 5 I
(B 5(b)), WA # KK 0.1— !
0.3pm, B 4R i 2 IR b 1% i T /S 0 45 { |

W AR STM LB &£ (&S
C)HNTX— A, FEEBRERET d
LT R, S AL 0 B R 7 513K
35 F 9 AL o A, e T
BERE T 150K, RTFHFEYRER
BT 14meV, X BARE LUEE 7 iR | | |
LRSS, BRTHAGBHERAK 870 85 80 85 80 85
EREENEREREESH LS. B/ eV

XA B AL AR R, — 0 [ 8 4 B T 1
BE A i A 12K T o A R O o
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T35 _E O TR 45 4915 b i T R AR 08 B0 88 T ko B AR D 2 M R R I & T
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3 E”Eﬁ'; NissPlzﬁﬁﬁﬁH"] Ni 2])3/2 XPS %&ﬁﬁ%
R 1

JE il NiggPp, & & HBEEREE P. AU ENEBRE SSBKRBRETEEASTIRE, A K
P X fm#fr £ R, XPS [ P 2p, Ni 2ps/, 18 B (B 2 15 4 ¢ 1B 3 354k o) il XY Rl R A7
ENIMPHTRERS. XRDKER(E1EX OBTERSEEHRENDAEFEREH, K
AFM 25 R (B 5(a) M (b)) B 7w, R E 7577 7 B 7B 89 W BT, H1 8 KA % 10—20pm, R H
K. AHN ) STM 45 R B 7R 20 8 B I ORL Fr FE PR BT AS, — R IE DR B 1 Bk (B 6
(b)), 75 — KRB RBHR (B 6(c)), BH K DDE, KEEH K, RmBEFE, AL
Bl 2—3nm KRR 51 X R AE AR OB CH AP, Bl S Rk, B RS H BN
XRD ZRRAEGH R IERZN. BB XRD FHFEIEE, TUASBHURREER
LN ERT RN, TEATLETIERS.
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(a) AFM KB, 6pm X 6:m
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(b) STM K&, 30nm X 30nm

4 38 NigPp & & BBERE R HE

HFERIELRB-REBES, HETEWHIA DR UM AR =R EFEERK
MEHEEANE, KPP EBEANENRATHFRESBER FRERBEE TH SO, K4 WA
RETFTIESLB-RERBZAAEER MY, IH=Z#ESE TMM(TM £33 E KR £
B, M REKERE) MG 2 L. 3K 2 B 5 T M HES B A Ak B AT ST h, 3
it NiggPro & & W I S 70 2 Ni B0 NigP, 2P 81 Ni R T8 i 9 58 25 5 =2 Y T 44 B % T 4
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M, Ni:P @R EAESR=EBEEN. NEESELEEWN STM B £, WE 3%
MESKMA . WL, A CFEIRP, AEEHBERONSHLIRERE MU N
NP A @R R d®, SEAN—KEUIBEAR, KEERETLEIEST P A&
PR P R AT, I E R TR, A Ni 5 P R T8 B)3E B 8 B NiP BRE L. e Ah, &
T S84 3oL A R D IR T 1L 370 B T8 30 5 A A 3 JR S 5 A 9 Bk, 0 B X SR IR B 1M A
T, 5RE AN R U RE P EIHRK KRR A K, 7T RE 2 A0 2 i 72 v 8 14 Py B )
MR, BAATER.

(c)STM HE, 60nm X 60nm

5 & NigsPro & & S MR E B
3.4 FRSESHBEMRL

XRD F SEM [ 45 R AL B, 45k & NigPyo & 2 7 B2 0 #4 600K B 3L B, AF i B B9
HEAETRFEREE, REXEEZEHFRKRERER. FRSRBOTERE —HBRRLIE
AR AR, B BRERMAR KRS, & 773K 4858 & BB K
XRD %R (M 1% d)RHAPTIAEE NiggPro & & Ok T LR, BRESHWELT &
& X XPSHIP2pMINi2p;, RA(EH2E L dMBEZE X ) REW AT ENIMP
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(a)AFM [, 60m % 60pm

(b)STM HE, 60nm X 60nm (¢)STM &, 60nm % 60nm

M6 3k NigPpa&HRERSHERAERE
BT RS. AN AFM 4R (B 7(2)) B R REHE ¥ £ M, Sl KAA 1—3um, HA
0.15ym Z 4, L S B N5 K/ 0. 6pm B B T2 J50RE 48 B B I 3 AR T A . STM. &5
R(E 7(b)) B e B AR AR S 40 S 7 A Bk, B R~ A& K, R A F48,
WHREW LR, ERENS EEAEE. FREALEA T EIRERRREMLEE
Rt ErH AR, XE— B HATERBEREZAROESRED, ANKIN S 2ZL
RRERM LI KA M E Z R R B 8RB0 BN 4 30 9 3F & NiggPro I AL 1L 72
Re— BRI RE, B E 5B AR MR Ni, T /5 A4 UM & Ni Al NigP, 2% A48 Ni 3R & 246
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(b)STM [, 240nm X 240nm

H7 FReceERSASHRELHE
—RSERE G, W EREAR PR TREHE £ B HIREEBEH NP /. En
BF&EMRUINEARE EANE. A AFM M1 STM WS E T LEH, S0 ER LR
W ENTHERSMENSHER, T HRE R ZERSREORRES A, REELE
YA B O D, X LR R BT AN A AL R NI P R BRI

4 % B
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LA B

2. dE i NiggPp, & & HBE 28 T 8 40 9 =i S 40 4
10pm, ¥R 41 0.2pm {9 B 2 M 5T, X P 2% 0 B 51 78 585 48 A 68
2 R iR A B AR P N i R 4 R

3. B & NiggPp, f & HBELMRTRAOERENSCRELEG, BRT S BT S E KL,

4. 3B & NigsPo & & HE R &AL JS, I8 5 WMok B #3208 Sk, H0 4 BUB0RL 38 X, ok
B SR T 3, 32 SR . AR AL JE R T L SR o, I B RO A A B S b, TR R T
I SAk ! NI VAL

B, ROENFZEHRY
M R&R SR RTE R, X R
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ABSTRACT

The amorphous Nigg Py, alloy films were prepared on the p-Si(100) substrate by chemical
deposition in solution at 363K. The structure, composition and morphology of the films were studied
by STM, AFM, XRD and XPS before and after the treatment of oxidation, reduction and
crystallization. The results showed that the amorphous NiggPy; alloy film was in the form of the
micrometre-scale grains and each of which consisted of nanoparticles. The surface crystallization
started as the films were oxidized and reduced at the temperature lower than that at which
crystallization occurred. The morphological feature of the crystallites developed from the nanophase

of the amorphous film was also observed after crystallization.
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