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100

§ ENTER 102

RECEIVE A SEMICONDUCTOR SUBSTRATE MATERIAL STACK INCLUDING A SUBSTRATE THAT SUPPORTS A
GATE STACK, AND FIRST AND SECOND SOURCE/DRAIN STACKS OF A TRANSISTOR. THE GATE STACK IS
ADJACENT TO, AND INTERPOSED BETWEEN, THE FIRST AND SECOND SOURCE/DRAIN STACKS IN A
DIELECTRIC LAYER. THE GATE STACK INCLUDES A GATE METAL CONTACT. THE FIRST SOURCE/DRAIN
STACK INCLUDES A DRAIN METAL CONTACT. THE SECOND SOURCE/DRAIN STACK INCLUDES A SOURCE
METAL CONTACT. AN ILD LAYER IS DIRECTLY OVER THE DIELECTRIC LAYER.

| 104

PERFORM DEPOSITION OF A-SI LAYER DIRECTLY ON AND CONTACTING THE TOP SURFACE OF THE ILD
LAYER. PATTERN THE A-SI LAYER TO FORM AN A-SI LAYER IN A PATTERNED SHAPE DIRECTLY ON, AND
CONTACTING, A TOP SURFACE OF THE TARGET METAL CONTACT OF THE TRANSISTOR. THE TARGET METAL
CONTACT INCLUDES AT LEAST ONE OF THE DRAIN METAL CONTACT OR THE SOURCE METAL CONTACT,
PERFORM DEPOSITION OF A DIELECTRIC LAYER ON THE A-SI LAYER. PERFORM VERTICAL DIRECTIONAL
ETCHING PATTERNING BOTH A VERTICAL CELL CONTACT HOLE AND A VERTICAL ACCESS CONTACT HOLE
THROUGH THE DIELECTRIC LAYER AND INTO THE A- SI LAYER, AND HORIZONTALLY PROXIMATE TO
EACH OTHER.

| 1106

REMOVE THE A-SI LAYER. PERFORM ALD OF DIELECTRIC MATERIAL FILLING THE VERTICAL CELL CONTACT
HOLE AND FORMING A VERTICAL SEAM NEAR A CENTER REGION OF A MEMORY CELL FORMED IN THE
VERTICAL CELL CONTACT HOLE. THE ALD PROCESS ALSO APPLIES DIELECTRIC MATERIAL TO OTHER

EXPOSED SURFACES. OPTIONALLY PERFORM ISOTROPIC ETCHING TO REMOVE EXCESS DIELECTRIC
MATERIAL EXPOSING THE SEAM AND LEAVING A VOID SPACE WHERE THE A-SI LAYER WAS REMOVED.
PERFORM DOPING OF MOBILE METAL SPECIES INTO THE SEAM. PERFORM CONDUCTIVE MATERIAL
DEPOSITION IN THE VOID SPACE, THEN PERFORM AN ISOTROPIC ETCH FORMING A BOTTOM ELECTRODE
OF THE MEMORY CELL CONNECTED TO THE TOP SURFACE OF THE TARGET METAL CONTACT AND TO THE
BOTTOM SURFACE OF THE MEMORY CELL AND SEAM.

1108

PERFORM GAP FILL OF DIELECTRIC MATERIAL IN THE VERTICAL ACCESS CONTACT HOLE. PERFORM
DEPOSITION OF CONDUCTIVE MATERIAL LAYER ON, AND CONTACTING, A TOP SURFACE OF THE MEMORY
CELL AND SEAM FOLLOWED BY PATTERNING THEREBY FORMING A TOP ELECTRODE OF THE MEMORY CELL
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