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Abstract — Dry etching of NiFe, NiFeCo, and Ta for magnetic random access memory (MRAM) by inductively cou-
pled plasmas (ICPs) of Cl,/Ar has been carried out. NiFe and NiFeCo showed maximum etch rates at a particular ICP
source power, but the etch rate of Ta increased with the ICP source power. The etch rates of the magnetic thin films
increased with the RF chuck power, but decreased with the operating pressure and the Cl,, concentration. To avoid a cor-
rosion problem by chlorine, the etched samples were rinsed with de-ionized water for 5 minutes after etching. The etch
profile showed a clean and smooth surface at 50% Cl, concentration.
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Fig. 1. Effect of the |CP source power on the etch rates of magnetic
thin films at 150 W RF, 5 mTorr, and 50% Cl.,.
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Fig. 2. Effect of the RF chuck power on the etch rates of magnetic
thin films at 700 W ICP, 5 mTorr, and 50% Cl,.
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Fig. 3. Effect of the operating pressure on the etch rates of magnetic Fig. 4. Effect of the Cl, concentration on the etch rates of magnetic
thin films at 700 W ICP, 150 W RF, and 50% Cl.,. thin films at 700 W ICP, 150 W RF, and 5 mtorr.
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Fig. 5. SEM images of NiFe (a), NiFeCo (b), and Ta (c) etched at 700 W ICP, 150 W RF, 5 mtorr, and 25% Cl,.
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