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Alloying reactions of metal films deposited on chemically etched GaAs and InP surfaces, (NifAu-Ge

and Ni films for GaAs,

electron spectroscopy, X-ray photoelectron spectroscopy,

Au and Au-Zn films for InP},

were studied using micro-probe Auger

reflection and transmission electron diffraction,

and X-ray diffraction. The chemically etched surfaces are covered with thin native oxide layers

(5-10 A thick).

(Ni for GaAs and Au for InP), which

group elements.
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Metallization without interfacial native oxide layers is realized by depositing metals,

have a capability to produce compounds with both III and V
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Fig. 1 X.ray photoelectron spectra of chemi-
cally etched GaAs substrate and spectral varia-
tion under annealing in vacuum.
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Fig. 2 X-ray photoelectron spectra of chemecally
etched InP substrate and spectral variatien
under annealing in vacuum.
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for 30 seconds, Large Ge grains are noted in
bali-up portion of Au-Ge/GaAs, Cr cover flm
was deposited after annealing to protect the
sample surface from the damage caused during
bevelling.
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Fig. 4 SEM image and Auger line profile of
NifAu-Ge/GaAs sample annealed at 300°C for
30 seconds. Auger signal
measured along the scanning line (the hori-
zontal line at the center of the upper figure).
The right-hand and left-hand sides of the
photographs correspond to the Cr cover film
and the GaAs substrate. The primary probe
diameter, the accelerating voltage and the
sample current are 0.5 gm, 10 kV and 0.1
[EA
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Fig. 5
(a) Auger depth profile for Ni/GaAs sample
annealed at 300°C for 5 min. Auger signal
intensities were measuredalong the electron
beam scanning line on the bevelled surface.
{b) Reflection electron diffraction pattern
taken from the sample annealed at the same
conditicns as (a). The GaAs substrate is (111}
A and the azimuth s ¢110> for GaAs and
{1120) for the hexaganal reaction product.
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Yig. 6 X-ray photoelectron spectra of Ni filnr
1120 A thick} deposited on chemically etched
GaAs surface in ultrahigh vacuum (1 x 107
Torr). The sample was annealed in the same
vacuum at- 2560 °C for 30 min. Spectra were
taken from as-annealed surface and Ar ion
etched surface (20 A removed).
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Fig. 7 SEM image and Auger spectra of Au-

ZnfInP sample annealed at 430°C. Auger
spectra were measured at the points indicated
in SEM image as A, B, and C.

b O DOFDHT D SEM Blid SH o4 Tn 4 —
P AP b ERT . MBI KESZFE BTN,

ACEHEE DS 430°C L Ak, EBicAKm LYz, InP
S OBIRBEN TV B85, An-Ge/GaAs B L5170 H—
ATy PRI, AR Au-In, B HE Au-P, C K
RIS P Tha, Eardbhdd ki, Sms
NI, Au-InfAu-P/InP OEERL TS,

BaEOREEL LT, Zo DBESUTASE O o
FEN Aw/Zn/InP 250 Tiods, 200°C BLET Au
e, 300°C PLEwmid,  Svetsgmisiie 7o
IR Fr, B e Zn B8 410°C ~430°C ¢ InP ih
wF—FEh pt EEERETILOLELCND, B
[l SEM L BBl Afr-f &z A, Fig. T @ InP
AT OEN DG, EREMIOE Au-le O
Vot FHAIE R, ChbOT L, AuP g
Au & InP OEHEBISO <Y TREL THE, Ao b
In i Aw-P O v A VEIRENT 52 LR K0 ER
BUSIT T 5 &0 A FIRE L T B, $1, Wi

Fig. 8 Transmission electron diffraction pattern
of the Au-P rich region. Polycrystalline pat-
tern corresponds to AuzPa.



— 270 —

ORI, o TBER T E (e InPogiak s o
WIEHE L eOREEL NS, Fig. 8 i1, Au-P ¥
OB E SIS TR S, TEE - BB LA - K B
W (3:1:1, 60°CHyT Au-In EGabEL A, BB
LidvryFeyrgkd InP EIREHBLEL T Auw-P
oA b 0 L, EfEMERT Y v Stk — i,
AuePa ML T %, —77,  Au-In s o OREFT
i, 250°C 10 So#ililitiz (-Auln (In 13~21at,
%), 400°C 1047 -Auln & Aulne OEAL
fEs i NI,

Ce TR, R LEO  ~FE InF 5
iz o BEERL Au OAEBNLICEEICEOT
%, Filg. 7 S EROSEbiEn o, O L,
Au-Zo/InP T OEaE LER, FEME Av/lnF L
— &, o InP RO EHRELEo ST
QT EERLTODE, CUh O, BRI
DOEEm AT S5 Au-GefGaAs, AufGads & K&
BT,

4. 2

BT it Gahs i L TR, Auid B
bl ghg e h, AR AER S b, RS ERR
Do xr Au-Gel/GaAs T, Oy, LREE
Bl gL Fo e, Bkl Au-Ge f Au K
GahAs OFIGL fo¥isic DEHc B4 5K -7 » 7
MEARLTLE S, Au-Ge/GaAs D g & Ni
TESER—LT o PO ET, Bt sRNLT 5,
Ni AL due Au-Ge mhadil, BHRECLD
Gals ZH—ic HRL T B, Ni & GaAs OFEIEEH
spefEiR, Niod BB O T E S gt 200°0 5
5 GaAs ZFIGT 3 &b ~7z, i, GaAs &
Bt - TRIECBELEIBESN, i - THER
i Ga:0s HiRH Ehi, chbDT & HIREL
IR WD X 5 el R T B LB A
LA, TR 5, N BRI R R, GaAs
FET A Lk, BMEMEKED Ga BLU As
EOMOHESENS, £LT, NI 0FAL Ga BXU
As  E LAY D, EE U R T T L
Lhb, COBMAEASTE Bk, NI EFEY
SRR & R B S 3 0 BBk B, — e i
Dk E FiE, EEREOR s 2 EENC, BRI L
STHEEN D, M Ga & As OiliF & LEWETE
N 2 fown Gals L OEBEMNRY, T4bh b5, Gals

* g b 7 A FURERUIRE AR, BSOS T s h

7, ks InP Lo FAREELIEE 20 A ORpZ, —
Mot A7 UG0S B SR

LR e 4T (198D

M Ni BERoWAR T (sink) &L TEL, Okl
RS A E gy, N BETEERmisgznsg, ©
N L, Au it Ga LA EERT SN, As &
BIBREL 7ol dd,  As BRI X - THED it is
N ED, GaAs FRMCFEBTSM b, LT
GaAs i Au BF-OFHLWARAE S ST,

Au JEEE FRER b L e (v 0, InP i
WLTH, Au i In BXe P OfE &b awEIEE

T A7y, P p Au BIFOBUAL LSS, Ui
5T, COBAICHE, ERRLHhEESICEEL, H

Es bz s s EREL, Bk BEEEY
e T@ kS, -V (baYk sk - o R L8
DA A5 4 ¥y a v &t T siy V
oo dEn b eEERL 2 2RREEHBFTLCL
B, —DOFELVAS, Pr b NI LHEIRC Gahs &
B IS A TR DS, BB OTEAT 2 Gals
BRI &SR (L, Ptk 1% B
i Ni B2 &~ SahiltfTr s JLhilsh
T AW, chd, NI @i EAAE LB e 2 A
ML b®E A B0, R, ERERIE RS,
I iV EOmMB L EBEERL 5 40 2EHD
AROTHE S, BERARIEL 5 3L S HE bRy
LTHABEEERLTHEDMELAL N, THB,
Ni (s OFESIIAE Y, HE©EMRE LR
A-dETEL, HAE MRS T T D45 PtasGahs
EEELRT L -Tnd0hb L, Gads HM
AL b Ni oo @ LA RAERPEE D E 2%
WA EHSROBETE S, HRELRO BLRIE
i, Btz AL F QK EL Al TEHETL LM
WEEATHBY, Lhl, Al Ga tOf&TED
DT, Gads ZOEMEEHEZL L, B, G
Os, AsmOs Z3EnLT AlLO: 37T, KK
ALOs O ZBLENE - TLE S, Lics-T, ¥
HEA b O EHRIS A Eon iid, RE ORI bLE
LlpkT b, BeOfBH HI-V {eaths BEREG
g omid, U Kkt V ETREOSSOAR
T E-phehid, SO Aedio sy
F—OREER EhHTEL VY, Miedemal® O3t
Wi 15 (B e s D BTN S o

5 £ & B

Fosf 27w AR 3 GaAs, InP O 3EITH,

5~10 A e FUAREHUSOEES 5. ME MK &
0, Gahs @ As Bbisld 350°C TRAL, 450°C
ToEAIT gL o i, Ga E{l4poiRdzicr, 950°C @
I ARET & — fro. InP _EOELENE 450° TRk



|

ey, ERRE, In eDdHIMERY Dhic, HARRRLIE
DEFEFET 2 GalAs e g shie Au BXY Au-Ge
B AR S N R~ A A R L £, NI
Reokiia kil {, H—icsafill RECBLE
FER&0, AuGe e NI @34 20 L0k -
T, Au-Ge OFRE—r gt snsd, —4 P
LT, Av BESRE/ LB T e h T &8k B,
XPS, #—¥ a, X i3 JOBRTFEEC L 5ok
B, Gals jobe s Ni, BRY InP witd 2 Aud g
SREG(LBNLAEITIE, NI 28 Ga kT As S {bads
JEEEL, Au i In BREO P &{L&%AEET 20,
ehah Gads BLef InP i L TEL s BRI G
Lol LBEALTWE LEZ BN,

Bhbio, dMEEELBIcE-T, Bl LB
TEATF & S oI, T E—GISe L+
T

X R

1} J.R. Arthur: Surface Science 43 (1974) 449.

2) AY. Cho and M.B. Panish: J. Appl. Phys.
43 (1972) 5118,

3) R.C. Blanchet, D.J. Delhomme and ] J.
Urgell : presented at 8 th Int. Symp. on GaAs

12}

13)
14)

—om—

and Related Compounds, Vienne, Autriche,
Sept. 22/24 1880,

BE S, NS B, 23 (1980) 55T

P. Pianetta, I. Lindau, C. M. Garner and W. E.
Spicer: Phys. Rev. B 18 (1978) 2792,

C.R. Brundle and D. Seybold: J. Vac. Sci.
Technol. 16 (1979) 1186.

oA A {blEF (0. H. Scofield: J, Electron
Spectrosc. § (1876) 12.) * Sfrii@EBn®o i
N — A & R -7z,

[.T. Clark, T. Fok, G. G, Roberts and R. W.
Sykes: Thin Solid Films 70 (1880) 261.

H. Iwasaki, Y. Mizokawa, R. Nishitani and S.
Nakamura: Surface Science 88 (1979) 811
R.F.C. Farrow: ]J. Phys. D: Appl. Phys. 8
(1975) L 87,

R.F.C. Farrow: J. Phys. D¢ Appl. Phys, 7
(1974) 2436,

G. Y. Robinson : J. Vac. Sci. Technol. 13(1976)
884,

M. Ogawa: J. Appl, Phys, 51 (1980) 406,

M. Ogawa, D Shinods, N. Kawamura, T.
Nozaki and S. Asanabe: Prec. 3rd Int. Symnp.
on GaAs and Related Compounds in Inst.
Phys. Conf. Ser. 9 (1971) 268.

3. P. Kowalczyk, I R. Waldrop and R.W.
Grant: Appl, Phys. Lett. 38 (1981) 167,

A.R. Miedema: Phillips Tech. Rev. 36 {1976)
217.



