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Abstract Structural properties of Al.Ga,- N epilayers grown on (0001) sapphire substrate by plasma induced molecu-
lar beam epitaxy are investigated in the range of AIN molar fraction from 0.16 to 0.76. The AIN molar fraction estimat-
ed by X-ray diffraction agrees well with that of Rutherford backscattering spectroscopy, showing a good linear rela-
tionship. The uniform Auger electron microscopy depth profile and linear dependence of average atomic concentration
of all the constituents of AlGaN epilayers on AIN molar fraction imply that the epitaxial growth of Al.Ga:- N layers
with variation of AIN molar fraction is well controlled without the compositional fluctuation in depth of the epilayer. It
is observed by atomic force microscopy that the surface grain shape of Al.Ga:- N epilayer changes from roundish to co-
alesced one with increasing AIN molar fraction.
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Fig. 1. AES depth profile of Al .«Gas =N as a function of sput-
ter time. Inset shows AIN molar fractions of AlGa,-.N
epilayers determined by RBS and XRD.

2l sic,
23 e Afzkell tigh 2F o] FUA4e AlLGa- N F
Fo] Aol AAF 4 Ui A FA7 W glo] &
z34 7 e el o

st dojdo® WA AlGaN AW cracke] g=
7Agwel ARG FHE FA52 ek AIN &8l of
2 AlGa,- N o3 &2 29 giko] Fig. 20] A5 elH

oark. Ayel 443 AFM 9 10 nm o],
AFM A9 glolis 1 mXx1 m o|ch. Fig. 204 o = <l
4=}
(grain) €= A HAH U AIN E8]7} 016 ¢
AlGai- N o359 EHL 21 F 2} n2A £
Heix] glc}. o]zigt ®oke] Bl Aol AIN EH|7} 0.25
2 ZF7beA = 2 Zoke] tjg 2n 5T e E iy
Al =m, AIN E8]7F 0297 =l AIN )7} 0.25 o
o] 9 kel BAo] F o AslA JepdA A} &, g

s

A} Beko] BS $F2 HHMAE AEIT & Yok AN
EH|7F 0.169014 02072 #H3tet= &t dehtes B9

2 Y Weshs Ae BUT 5 A AN 2%} 06
o) A%e) Bw Waro] Fig. 29 () o vhehaleh 2
o sk o] ERI 49 47} mafe] AIN Eul7} 05 ofel
Q ZA%ohe A thesl ekt gtk $4 279 YA
mopo] Y7hEE 4 FHE WWLE & 4 2lon B
13l ahe) ool s ol4) WBALE & 4 k. olew

2%

S,
3= XRD FA MMz #FaE 4 s=d, AIN Eu|7}

1 2)Z (full width at half
maximum) o] S7Fg& & 5 ek o= XRD 23
= AIN Eu)7} vldo] ge} AlGa,- N o9 HAA
T wslghe M oiF 3 grh. A4} Hejo) 1 AL AIN



880 gIMEes A A9 A9x (1999)

8o

(d) (e)

Fig. 2. AFM images of surface morphology of Al.Ga:-.N as a function of AIN molar fraction :
(a) Al 1sGao uN, (b) Al :Gay 7.3N, (C) Al 'wGan HN, (d) Al eGau 4N, and (e) Al %Gao 2N,
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Fig. 3. RMS and average roughness estimated by AFM images
as a function of AIN molar fraction.
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