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AA GROW A BOTTOM ELECTRODE METAL MATERIAL ON A SILICON SUBSTRATE

BB GROW 8102 ON THE BOTTOM ELECTRODE METAL MATERIAL

CC REPEAT THESE STEPS TO ALTERNATELY GROW BOTTOM ELECTRODE METAL MATERIAL
AND SI02 UNTIL A DESIRED NUMBER OF LAYERS IS REACHED

DD USE UV LITHOGRAPHY TO CREATE AN ANNULAR STRUCTURE AND ETCH A THROUGH HOLE,
DEPOSIT A CAPACITOR DIELECTRIC LAYER IN THE THROUGH HOLE, AND THEN STRIP
A PHOTORESIST

EE USE UV LITHOGRAPHY TO OVERLAY-ETCH A THROUGH HOLE IN THE CENTER POSITION OF
THE ANNULAR STRUCTURE, AND TEMPORARILY DO NOT STRIP THE PHOTORESIST

FF SEQUENTIALLY DEPOSIT A GATE TRANSISTOR LAYER AND A BIT ELECTRODE LAYER

GG STRIP THE PHOTORESIST SPIN COATED IN THE STEPS

HH PERFORM UV LITHOGRAPHY AND ETCHING TO EXPOSE THE BOTTOM LAYER OF A WORD
LINE ELECTRODE, AND REMOVE THE PHOTORESIST

I REPEAT SAID STEPS, WITH EACH LAYER HAVING A SMALLER ETCHED AREA THAN THE

PREVIOUS LAYER, UNTIL ALL METAL WORD LINE ELECTRODES ARE EXPOSED, FORMING
A STEPPED STRUCTURE

JJ PERFORM PHOTOLITHOGRAPHY TO ETCH A COLUMN BIT LINE ELECTRODE

(57) Abstract: Disclosed are an annular capacitor-based three-dimensional 1S1C memory, and a preparation method. The memory
comprises: a horizontal peripheral electrode layer, a vertical functional layer and a capacitor dielectric layer. The peripheral electrode
layer comprises a first dielectric layer and a first metal electrode layer which are alternately stacked and grown on the substrate; multiple
grooves penetrating in the vertical direction are formed in the peripheral electrode layer; multiple holes penetrating in the vertical
direction are formed in the peripheral electrode layer, an annular groove being provided outside each hole, surrounding the hole and
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vertically intersecting the peripheral electrode layer, and the annular groove being uniformly filled with a capacitor dielectric layer;
the top of a second metal electrode layer extends to the surface of the topmost first dielectric layer, forming a bit line electrode and
connecting to a bit line, and a region of the second metal electrode layer directly opposite the first metal electrode layer forms a storage
unit. The present invention reduces the number of etching steps in the preparation of a capacitor. The preparation of all capacitor units
only requires etching once and depositing the primary capacitor dielectric layer, improving the yield of capacitor preparation.
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