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Aluminum nitride (AIN) is a wide band gap (6.2 €V) II-V compound with a high thermal
conductivity (320 W/mK at 300K),(1) a high thermal stability (2500K)(2) and a high electric
resistance (1013Qcm).(3) 1t is utilized as a electric insulation with heat radiation. Particularly
because the surface acoustic wave (SAW) velocity of AIN along the c-axis is highest
(6x103m/s)(4) among those of piezoelectric materials, AIN thin films have attracted increasing
interest for application to SAW filters operating at over 1 GHz in wireless communications
technology. But the deposition temperature is too high,(5) which degrades the substrate
interfaces during deposition. Consequently, the growth of AIN films at low temperatures has
become increasingly important and valuable. In this study, the AIN thin films were deposited
by plasma-assisted atomic layer deposition (ALD) at low substrate temperatures.

AIN films were deposited on the p-type Si (100) substrate using a sequential supply of AICI3
carried by N2 gas, a purge period with Ar/H2, then an NH3/H2/Ar plasma, and finally a purge
period with Ar/H2. By the repetition of this cycle, AIN films were prepared. The deposition
temperature is mostly 350 C, and the deposition pressure and RF power are 3 Torr and 150
W, respectively.

The AIN thickness is proportional to the number of cycles. By this result, we can exactly
control the thickness by the number of cycles instead of inexact process pressure or time as
in CVD. The concentration of AIN is about Al0.48N0.52, and the chlorine concentration is below
the AES limit, 3%. In addition, films are grown by a layer-by-layer manner. Therefore, we
successfully obtained Al0.48N0.52 thin films using ALD with low temperatures.
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