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FIG. 1
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PRE-CLEAN PROCESS: PRE-CLEAN A SURFACE OF A SUBSTRATE
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FIRST DEPOSITION PROCESS: DEPOSIT AFIRST HIGH-K
DIELECTRIC LAYER ON THE PRE-CLEANED SURFACE OF THE
SUBSTRATE
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INTERFACE FORMATION PROCESS: FORM AN INTERFACIAL LAYER
ON THE SURFACE OF THE SUBSTRATE

230

SECOND DEPCOSITION PROCESS: DEPOSIT A SECOND HIGH-K
DIELECTRIC LAYER ON THE FIRST HIGH-K DIELECTRIC LAYER
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PLASMA NITRIDATION PROCESS: INSERT NITROGEN ATOMS INTO
VACANCIES AND DEFECTS IN THE FIRST HIGH-K DIELECTRIC
LAYER AND THE SECOND HIGH-K DIELECTRIC LAYER
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ANNEAL PROCESS: PASSIVATE THE REMAINING CHEMICAL BONDS
IN THE PLASMA NITRIDATED FIRST HIGH-K DIELECTRIC LAYER AND
THE SECOND HIGH-K DIELECTRIC LAYER
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OPTIONAL PASSIVATION PROCESS: DIFFUSE OXYGEN OR OXIDANT
FROM AMBIENT THROUGH THE SECOND HIGH-K DIELECTRIC
LAYER, THE FIRST HIGH-K DIELECTRIC LAYER, AND THE
INTERFACIAL LAYER, THEN {NTO THE SUBSTRATE
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FIG. 2
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FIG. 3C



