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WE A SCHER Si P EEBUR X CoSi./Si(100) E M R FAMEM K. AT RBH T ERES
(10004 & £ #1% T Co/Si/Ti/Si & BMMBLH BT HRE MR K 5 BWBLR £ B AR KA.
LW # W, FA Co/Si/Ti/Si EA KRB E#Y CoSi, WBAH RIFHIMEFE WHERAR
RS SERABE L EREREREBER XN, 2R Co,TiO ZXALEY MERTH
KL P4 R A A F CoSi, MIEMINE. ES BEMUMAWFIMA SRR RERISHE S HER,
X 4R F¥ CoSi, B IFHMERFLE.
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REEHRE; H =, Ti # Co, Si FMERNAERT BHELE, A\TTEB T Co, Si M
T8, BRTFHE.

AR AR A BT £ 2 ¥R E A KRR Bt Co/Ti/Si EIMSME. B ARE A Co/
Ti/Si & ERBMTE R R, o0 TINGI, TilTo g S E MR A B E 1. A IR R 3
ff Si P E] = Xt E AR SN RE B R

FEE KRB R R R, BRE SRS, TMUBER R EIRLMKTEES,
B A REHHFE RS Si 9 R H 38 &, 224 A CoSi, WART, 1nm Co ¥4 3. 6nm
B Si. G X, WAL B Y Si P pn IR HEARIR. I8 k40467 Bl 58 o A ) IR P
“EERR”, NERFIIMERLYOR R EE AREHR M EERE. A TIEE Co/Ti
BEHREA—MZ R S, B E RN Si WK L& CoSi,, FHURFREHHELSE
REFEISMERFHE, 3+ B AR R R SR B e 1.

2 5Cig

LERA 5~10Q « cm # n B (100)Si BRAENKK. BH SRS HEEFERE
# HF B P REERERRELWE, BEA Oxford ZIEMET RS ELER Ti, Si, Co.
EARLE KA Kaufman B FE, MMM AMTESEN 5.5X107°Pa, BFREEN
1000eV, LA 50~75mA, ALK G KR BN ER LR MBEEE. G 4H K Co(150m)/
Si(4nm) /Ti(3nm)/Si.

WSt R R E T E ™ KST-2 BB THREHBR KRGS, EHA N, R T2 650
~1050 CHREHIB K (RTA). BARARLBARFEEBRATR. BB APRERERS
FTHHEEAZENTRE WHIB KRR LS 700CE A5, A H,S0,+H,0, % &k
TEREH Co.Ti, REHLHBRBEXEFRTRE.

KPR AT e BRI 0 #E 5 A9 W2 L BEL. FHARBK (AES) BB 43 75 W ke 5 4358 K
HEHNRTVH BAZETHH RBS)WEMBE RN S MBI ERE, ZAERH
2MeV He™, JlliX £ 2 165°. £ F ZE AT BS WA AT, o471 k. A H,SO,+H,0, (& # 10
S EBRREH TIN B, LB T /AW¥tEH S HF B A ¢ 50) (30C) £ =Rk
YE. A X MRS FEXRD),RA CuKe B, FEMBMNEWRERFR. AEHSs
T RME(TEM) 7R EHEA MRES.

3 #R5ie
3.1 'AES &8

AES MR % £ %8 ,Co/Si/Ti/Si 2 RFBEMALIEE , MELEH A LT BETL.
A 1ULERR D43 8RS (2) .2 750°C/1min(b) % £ 1000°C/1min(c)RTA ;B kS #
FEH AES R FRENMH. I FLRFERNESR S ERE ERA/HFHRT —EME
. AES SR, BATRE T B %1 (~ 1nm/min) B FEGEHY Co/Ti/Si f AES #T40 4
B8 BE R T AT #ATH. WE 1) F M B T Co B A —#E Si(h T8
WEHIR, %L Si 9 RFERERKT Co MKED). REERERBALTBRTEERIEY
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B.Ti P E8aEE, ASEPH N, OFBR TINWO),Co F#BIMIE S| REAL, B AL,
BHE 1(b). B FH% 1000CRB G, REE#HITEL,Ti TL&Y BEIRE, M TiN fl CoTiSiO
MG T RFE. RERUTRYTH CoSi; B.

3.2 XRD &8

FXRD FEWMRTHIALBAEERME. B 2 £ Co/Si/Ti/Si(100)FE N, F4
750°C /1min iB K585 XRD 3. L B R, EL 50CRAE  BEFELHABRINE Si
RS & 18] — 2K 89 CoSi, (200) ,CoSi, (400) By 7 &t i, iX F I L 750°CiB X J5 E7E(100)Si 3
R EERT HINERELE CoSi, M. HRAN b 20=148. 14°H T — /&, Z 14 3¢ B CoSi,
(220) (H d=0.1808nm) , ;X KB CoSi, MM IAFLE —LIE/IEN G, FHIME 20=
45.54°kb , B — B T /N ik, Z & XF . Co,Ti, O (d=0. 199nm, JCPDS £ K t Co,Ti,O # d
(440) =0.1989nm). A BT, Selinder % A Fi JE{L XRD F B I Co/Ti/Si B HH R MR
FHYMEINE—EBABET WEPSHAEHRI M HHOLEY. E M HE Co, Ti, O
=AY, TR CoTi,0,,CoTiO; &, A HRBAEM. XM =70/ &YW EWER R
FERERET BEEEERDY. £FLR S, MWER Co.Ti,O L. 7R FH, —F4 Co
WL IES SiBREY BB Ti B, 380 TIO)RAERNE R Co, TiO AT HELE  EXT
Co, Si EY B, NTT A FI FIME. X EEHERE T8 A8,Co, Ti,O HF2 M. Co, Si ¥y
SYy#EN, MRESEENERRTEFESFHEY. 4B XREZE 1000CH, At £
CoSi, 5t igE 2R 5 Si(100)H & ] —B# CoSi, (1000 RF Ry, FIBEHI T TiN &
TiCoSiO W5t , X 5 AES T &R E—EM.

Co/Ti/Si M ZE N, RFEBRIBR K/E, RER T AR TiN 4, ELE B CoTiSi(O) B
ME. Z= A ENRETFZ RN LARAERNYREAE AR, ERBEHE I
BH S Ay —MEIESR Si AR, X2 Si TR =TS 6 & RAE Tk, AR
TR “TZRR".
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3.3 RBS ROUH¢AERBHEIRER

HREFHBAE@EBREN 950C/Imin) XBRREY TIN R=THAHE. A
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FEERLIN 20% , X R HEA Co/Si/Ti/Si B#I KR, 7T ATE Si(100) LAMEA K CoSi, MAE.
{HRFEAE R CoSi, MEF, R — LMK EARMAFRENHEH. B 5 £ Co
(15nm)/Si(4nm)/Ti(3nm)/Si(100)E M7 N, £ 650~1000CiR Ak —4 45 By LR H
BB R. ERAKBEFAR CoSi, BEKE IERRER, H#ZE AHERE TRE.
HERERGHARENE, 2 1000CIR AEHRENHE BERKEN 2.90/0, 5 TEM B
F (@ s (REKR D) BR CoSi, MZMER R 46nm, H I ZHEA BEE Y 13.8uQ « cm £
H.ZERH S.Ogawa ZEAREH Co(15nm)/Ti(2nm) /Si(100) &M L2 HRIB A EHHEE
BN 3. 10/ON SR ERS.
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3.4 TEM&GR ' .

I TEM FEWMEE B A CoSi, M. B 6(a)k Co(15nm)/Si (4nm)/Ti
(3nm)/Si(100) & H 35 900°C/2min iR X G HY XTEM B . B 6(b) AR E /5 [110]&H
1 CoSi, X B FH 4. N F LT & H,CoSi, 1 Si HRFRAFHE,CoSi, B—Hy
5,8 FIIHBETHERE RIFHERE. FHAMRE CoSi,/Si RE, \JUBERRELHFEE—
BEMDEA/MNFE. XREN CoSi, 11D AFRBKYRER, BILER VRKE SHEER,
A/DNFHE AR X BB A A RBS WiE=HARE.

4 it

it Co/Si/Ti/Si & 2 6B A R N AE Si(100) E#4& T CoSi, # 4. F§ XRD, AES,
TEM E43- 47 F B Co/Si/Ti/Si #y B8 R RLIE AL B W R4 53 Fn s ik G5 M S 84T T RAE. 3¢
K5 R KW .Co/Si/Ti/Si ZRMELE WS HRERGR K, T LLEE Si(100) ¥} KB IS E CoSi,
WA, CoSi,/Si RATFRYAE, ARAR R BEEFENEERR . TRAN, BHEE
BARIR B IR kBT, B =TT &4 Co, Ti.O HEL, EF BT ML E/EH. IR RERE
N> RAXMIEEIESR S PRENEZZE WL WHETT CoSi,/Si R EINEF 7l 8B CoSi,
BRI Si HER AR TRETZNA.



9 M BEHE,: Co/Si/Ti/Si(100) LR M E A KN 7 KM E & K CoSi, WA 645

it LEMHERERZENHETT AES MR, PR LERETEFRAREAESEE
VAT T RBS {3k, BB RULE R EIT#1T T XRD Wi, 2 —H- 2R Rt
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Abstract The effect of amorphous Si layer interposed between Co and Ti on CoSi,/Si het-
eroepitaxy is studied. Co/Si/Ti/Si multilayer structure is prepared by Ion Beam Sputter-
ing. The solid phase reaction of multilayer is performed by rapid thermal annealing
(RTA). The results show that CoSi, film obtained by Co/Si/Ti/Si solid phase reaction has
good epitaxial characteristic, excellent electric properties and thermal stability. It is found
that during the low temperature annealing, ternary compound such as Co,Ti,O can be
formed. It may act as diffusion barrier which favors the epitaxial growth of CoSi, film on
Si. The addition of an amorphous Si layer can reduce the consumption of the substrate Si

during CoSi, formation while good epitaxial characteristic of CoSi, on Si is remained.
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