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Fig.1 SEM micrograph of Au/GaP contact interface at different annealing temperatures.
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Fig. 2 SEM micrograph of Au/GaP contact surface at different treatment temperatures.
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Table 1 XRD measured date of Au/GaP contact interface treated at 400C.

Peak 26 Intensity Corresponding
d/nm hk{ .
No. “) (cps) to constituent
1 22.74 0. 391 51 . 110 (GaAu)H
2 25. 80 0. 345 1691 111 GazAu
3 28.52 0. 313 97277 201 (GaAu)H
4 28. 68 0. 311 115303 111 GaP
5 38. 44 0.234 418 113 (GaAu)H
6 52.76 0.173 101 101 GazAu
7 58. 86 0.159 68873 311 GaP
8 59.02 0.156 10188 222 GaP
9 83. 36 0.116 58 511. 333 GazAu

2 550 CHE Au/GaP M TLE XRD R BB A
Table 2 XRD measured date of Au/GaP contact interface treated at 550°C.

Peak 29 Intensity Corresponding
d/nm hk!
No. ) (cps) to constituent
1 25. 66 0. 347 6500 111 GazAu
2 28.34 0. 315 131633 11 GaP
3 28.56 0.312 118111 111 GaP
4 29.14 0. 306 16770 101 (GaAu)80
5 39. 66 0.277 6848 300 (GaAu)H
6 40. 62 0.222 10894 211 (GaAu)80
7 45.02 0. 201 295 302 (GaAu)H
8 52. 60 0.174 609 222 GazAu
9 58. 42 0.158 7526 311 GaP
10 58.70 0.157 154351 222 GaP
11 60. 30 0.153 1243 400 GazAu
12 66. 38 0. 141 110 400 GaP
13 83. 22 0.116 509 042 (GaAu)80
14 87.72 0.111 368 514 (GaAu)H

XRD 7 #fg i, M-S BMBEEMEETREMTENR LY 8, ERERHAEEME, ¥
EHMEATTUESRBEXRAZRET. DO EELRE, RELEY GaP H4E, B
PERKZAGREG, RETFHTTRSBATIERE TRMEL, EEHK, IAE
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Fig.3 Typical XRD spectra of Au/GaP contact interface treated at different temperatures.
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Au-Ga EREMLAVERFENESE, WA 1 A&/ HFR. M-SEMAEREHRES
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2 400 CRALFE Au/GaP BRI AT R — &4 GaAu FINfI GaAu RV ELE
ERKE. BES550CEEBETM-SHAELTFHRILS, Au-Ga REMERYEL, RE
WAERBRER, REBRESHERE, EZHAMOIREAL. HTHEBEE RFH M-
SExMEM, EHEEMEEEZHFEESHEREXEEM.
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INTERFACE FORMATION AND PROPERTIES
IN Au CONTACT TO GaP
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Abstract

The temperature dependence of interface characteristics in Au/GaP contact system
has been studied by X-ray diffraction (XRD) and scanning electron microscope (SEM).
The measurements show that even at temperature below 400°C the interface reaction
will form a little amount of Au-Ga inter-metallic compound. Its main constituents are
(GaAu)H, Ga,Au. In the case of alloying at a higher temperature 550°C the surface of
GaP compound has decomposed. The interface reaction is enhanced accompanying by
rapid atomic inter-diffusion. Extensive out-migration of gallium atoms into gold film
overlay and penetration of gold atoms into the GaP layer have been observed. The chem-
ical reaction between Au-Ga occurs and form (GaAu)H, Ga,Au and (GaAu) 8O etc.
These experimental results suggest that the interface between the Au layer and GaP is a
metal-semiconductor interfacial reaction and alloying re-growth layer, which contains
Au, Ga and P atoms. The Au-Ga inter-metallic compounds can contribute to the im-
provement of mechanical strength and the adhesion of Au film. The SEM observation
indicafes that as alloying temperature exceeds the Au-Ga eutectic temperature 470°C,
the surface morphology of M-S contact becomes rougher and more inhomogeneous.
With rising the temperapture, the microcrystal grains of interface layer become larger.
At 600°C, the micro-crystallization effect is obvious. In fact, the alloying condition is

not favorable to the of ohmic contact fabrication.
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