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AXFIF Micdemas MZRERMHET Pd,Pt,Ni,Ir,Rh,Co,Ti,Cr,V,Zr 5 GaAs KN
RIBAYOTERE, MHRETXERNURRE-DHRE As HNSBREENBHE. &
A LREFOMFTEL: NTREH LREES CaAs HEWKR, AT ARNMERER
TFEBRAUREREENS As IRATDHRER.
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SEHES GaAs ARNENRERMGRE GaAds REV R P EZEE R
Y, MRAXARE, N EES GaAs HEARENEE, BBAKELENEZE AFER
PREERRAEEENEL,. BTRANERE, RARATENEE-Ga-As =T
A, R EARDN—EEE-Ga-As ZTHENSERBEERITERS GaAs FIRMN
BN XESRBHENEMREES Ga 1 As IR RERNSD, BHRBERS
FERGETPY, XETEREEEE As WEER, AREFEEES GaAs RN
FEARRZA, ERA L BR& YR et fPEgr.

- EMIREBME GaAs HEMNE M/GaAs RN, BERE M/GaAs &R
R K, H TR RE R, SRR RATUNERER. EXAXH, RBEARN
ALK AR, FFH Miedema BEW, HET Pd, Pt,Ni,Ir,Rh,Co,Ti,Cr,V,Zr 5
GaAs RN MFERET YR EHENS As WREATYHIS BEOREEBE, 3
HBRTHEERSLRER.

. E A

& BHEIEKE GaAs HRNEER AL ER, REATHOT B ERN, FERLK
1 MGa. R MAs, WEEY
(x + y)M + xyGaAs—>yMGa, + xMAs, AG,, 1)
XEMREEMERE; AGY, BBAL Gads 4 FH—WRNEHE., XRXIXHEBERLY
ERAIBELAFMHER_TTY, K 1 firke. M5 GaAs RNERATHNIE
o, AR A T A, ARSI EHER S, RANE N EhEsa()RR N, &1
FH—EIEELRS GaAs ﬁﬁiﬂ@%%?%ﬁ’ﬂ%&?ﬂl.
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%1l —EIELES GiAs REFANRLFYHRRERNR N B BENTHEAR

# & ¥ AR BECC) B OIS aGi, oGl
Pd/GaAs 350 PdGa/PdAs,/GaAs —66.7 6.3
Pt/GaAs 410 PtGa/PtAs,/GaAs —59.2 6.3
Ni/GaAs 400 NiGa/GaAs, NiAs/GaAs —110.0 24.9
Co/GaAs 400 CoGa[CoAs/GaAs —34.2 26.9
Ir/GaAs 700 Ir;Gay/IrAs,/GaAs —13.8 25.3
Rh/GaAs 700 RhGa/RhAs,/GaAs —33.7 10.3
Ti/GaAs 400 TiGa/TiAs/GaAs —140.2 50.9
Zr[GaAs 700 Zr,Gay/Zr,As,/GaAs —~6.5 12.6
V/GaAs 700 VGay/V,As;/@aAs —11.2 36.2
Cr/GaAs 550 CrGa/CrAs/GaAs —22.2 35.9
iE: aGl. M aGl. WAMX ki/g- atom,

As 7£ 300°C Dl HRABER, WHRERBERSP, BEN As REFLERE
e, As ERHK. Fikd As B0 (MAs, T GaAs) *EXT;{EIFE%K%%\%E’J 1
BET As #RBH MAs, ﬁﬂﬁﬁd\ﬂ@ﬂ?%@ HRBRAX

1 MAs, +
y

X

AGR, EAr As FFH—LRIREH HEE.

M -

MAs,‘
MGa,

Ga As

GaAs

B1 FE M-Ga-As =THENSESR
HEE As BREH MAs, BAOKIRER
MY5 GaAs MESZFER M + GaAs—>
MGa, + MAs, IR FIEER. WMBRAFE
As IR, M-GaAs PR RHER (AL
HIBER); & As R, M-GaAs FELR
B Ga il R(A EMARR:EXAR
FE As BRNBEERS > U a HFEAs

MEARRY Gibbs FEREE, FTRUHE(D)R(2)RAY AGL,

&G4 (k]/g - atom)

GaAs———>-——— MGa, + As AGY,,
y x+y
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AGY) ) (k]/g - atom)

&2 PdyPtyNiyCo,IryRh,Ti,Zr,V,Cr L5 GaAs
PERAFHHNRNEHENS As BRA~YS

L TR AAES:

A AGE,,

(2)

FELLTRIHE

t, 52 P #E B A S M B g Hh s R AR
R¥ AH, Bl AH' =~
HET[E AG ~ AH°,

D) FAiRERRE AH° SGEUR B EE KA
AH; 2) B AH Rl Gibbs HBEREE AG, B AG~ AH, X
MDFI(DORAH AG?, [ AGE, = AH’ (RBIEHF=#1) —AH
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(R RIBTHIP=40).

Miedema MBULAH I EEESHELELBRAR - TRRNERBOTE AR, X
MERK Ga 1 As HAEL ESBAOER, F Miedema ARKEEIHE GaAs W%
RIS, EaTMICEI9]IhEH: AH(GaAs) = —40.8kJ/g « atom, % 15H AGY,
AGE, HITE 4R, XEWESEREWMRTHE 2.

A

S

AGR, f1 AGR, W HEEREN, AGR, RMAE, AGR, BREME. EIMWEXNE
T: M5 GaAs PEREFWHRNEEMANEHERKT 1AGR], it AGHE,
RXANRBBWEI N T MAs, W%, BENFRIER, XERSERSEE. As
RMMRSESINRENNZEEX. ATAEROTRER,

1. Pd/GaAs #1 Pt/GaAs

ME 2 GILIFEH, Pd/GaAs F1 Pt/GaAs [ AG?, &/h; TIFNEN |AGY,| B
Ni I Ti 25Ny M/GaAs §|AGR, |8k, EEYLEMBHFE Pd S GeAs HEH
B EEERR R, LRFEH, Pd 5 GaAs 7E 350°C SRAERE & = ¥ PdGa i
PdAs,, @&, PdAs, ®E43HR, 7E 400°C ;B 'k 30min J&, PdAs, JLSEL&HiAkH,
FTHEWE PdGa, HXILRBERY, Pt/GaAs KAKREFY PtGa Fl PiAs,
£ 410°C TEAE R, B PiAs, B M %,

2. Ti/GaAs

B2 B, Ti/CaAs AL |AGD| R AGZ, WHE M/GaAs HEHREAE
%, BB, Ti/GaAs 7E 400°C W =E KLY TiGa R TiAs, XWME—HE
800°c KRB KEEFLE, TiAs BAMK, R TiAs BAALRER.

3. Ir,Rh,Cr,V $0 Zr/GaAs

KESRSE GaAs ERREFTUNKEER |AGH,| LR/AD, EREHE: BIIH
Bk Cr/GaAs 7E£ 550°C =48 Msh, —BHEPTE 700°C DL L= RETY., & As 1
BRE&HLE 700°C DL LRF 30min BAS K, BRHTESNEE BRI RNR LR,
B L L ARG BA S As RE&T W ER.

4. Ni/GaAs

Ni/GaAs ERBETYH |AGE,| T AGYE, bR, HFERE™Y NiGa i
NiAs A9{BE 7 400°c™, F—J5H, NiAs HH%faE, 7 600°C Bk 1h A LB,
RIGEIRMAY Ni € (120m) 5 GaAs ARRAIAER,7E 600°C iR K 20min, NiAs i
%m.
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5. Co/GaAs

Co/GaAs Pt B# =4 CoGa 1 CoAs Y |AGH.| BN, (B AGR, BK, Lk
£HAM, Co 55 GaAs fF 400°C Bif=# CoGa 1 CoAs, TW[E, EHIE (600°C) BX
20min J§, CoAs {ikEHETE.

MEL b3t e a5 RAGEL BRI DT, ST B H — e Hi gt 1) [AG| BKRH M/GaAs
k%,B0 Ti,Ni,Pd,Pt 5 GaAs HRRHI%, 2R B &= WA R E H X H R (350—400°C),
i |AGY,| BUNEKR, I Cr,V,Ir,Rh,Zr, ZEMENBEEHREGE Cr 2 5500C, R
&BA 700C)AE GaAs R AERBLETY. —ABISE Co/GaAs, BIE 400°C B
DLk, 2) AGR, BARMK A, Ti,Cr,V,Ir,Rh,Zr,Ni,Co 5 GaAs Y
KR HE As WRLFHHNSERRBERRT. 1 AGE, B/NWKR, fn Pd/GaAs
Pt/GaAs, H& As REAFTHRARE.

W, & &

AIHPE Miedema LR EM +&T Pd,Pt,;Ni, Ir, Rh, Co, Ti, Cr, V, Zr 5
GaAs RPIHIRLAFMOERE, HAWITETXERN REBRORESHHE As
RS BRI RN BB, HEHAERESLRERET R, HEME GaAs KL
R4 M R B BN (R E R R, MR B IR B AR R 2, XA R bz kg R (BB
HIEBR/AN),WERNBERS., B—TH,HE As BRETYHIS R EER A, H
BRBEERE K2, BESRR MR, KR ERE kR E.

ERAXPRUAET —EEERATRLRERN M/GaAs R, THESRS
GaAs HRME R, BATLUERBERITTERI AT,

BT ERERARZFREBHEE SELZRTHFHROTE,
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ABSsTRACT

In this paper, the formation enthalpies of the final phases presented in annealed contacts
composed of transition metals (Pd, Pt, Ni, Ir, Rh, Co, Ti, Cr, V, Zr) and GaAs are
calculated by using Miedema’s semi-empirical model. Furthermore, the free energies of reaction
both for the formations of the final phases and for the decompositions of the final phases con-
taining As are calculated. These calculated results are compared with the experimental values.
We reach the conclusion that for most of the above systems, the free energies of reaction can be
adopted to assess the formation tempef‘a.tures and the stabilities for the final phases.
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