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(54) Title: REDUCED TEMPERATURE ETCHING OF DOPED SILICON OXIDE

™)
PLACE SUBSTRATE IN A PROCESSING CHANBER OF A PROGESSING TOOL.
402 THE SUBSTRATE COMPRISING A DIELECTRIC MATERIAL COMPRISING
SILICON OXIDE AND AN ETCH RATE-MODIFYING DOPANT
204 ETCH RATEMODIFYING DOPANT COMPRISES ONE OR MORE OF
NITROGEN, CARBON, BORON, ARSENIC, OR PHOSPHORUS
" CONTROL THE PROCESSING TOOL TO COOL THE SUBSTRATE TO A
40 SUBSTRATE TEMPERATURE OF 0 °C OR BELOW
410~ (CONTROL THE PROCESSING TOOL TO INTRODUCE AN ETCHANT INTO THE
PROCESSING CHAMBER
4‘2\{ ETCHANT COMPRISES A FLUORINE-BASED ETCHANT }
CONTROL THE PROCESSING TOOL TO FORM A PLASMA COMPRISING THE
416"\ " ETCHANT TO ETCH INTO THE DIELECTRIC MATERIAL A FEATURE
COMPRISING AN ASPECT RATIO VATHIN A RANGE OF 10:1T0 100:1
15— FEATURE COMPRISES AN ASPECT RATIO
WITHIN A RANGE OF 30:1 TO 70:1
FEATURE COMPRISES A HOLE IN A 3D NAND STRUCTURE
a20—~{
122~}|[ THE SUBSTRATE COMPRISES A FIRST SUBSTRATE STRUCTURE
COMPRISING ALTERNATING LAYERS IN A MOLD STACK FOR A 30
NAND STRUCTURE, AND A SECOND SUBSTRATE STRUCTURE
COMPRISING THE DIELECTRIC MATERIAL, AND THE METHOD
FURTHER COMPRISES CONTROLLING THE PROCESSING TOOL TO
SIMULTANEQUSLY ETCH THE HOLE IN THE SECOND SUBSTRATE
STRUCTURE AND AT LEAST A PORTION OF A CHANNEL HOLE IN THE
FIRST SUBSTRATE STRUCTURE

(57) Abstract: Examples are disclosed that relate to etching features in a layer
of silicon oxide doped with an etch rate-modifying dopant. One example pro-
vides a method of performing a memory device fabrication process. The method
comprises placing a substrate in a processing chamber of a processing tool, the
substrate comprising a first structure comprising alternating layers in a mold
stack for a 3D memory structure, and the substrate also comprising a second
structure comprising a silicon oxide layer doped with an etch rate-modifying
dopant. The method further comprises controlling the processing tool to per-
form an etching cycle comprising etching at least a portion of a channel hole in
the first structure of the substrate and at least a portion of a hole in the second
structure of the substrate.
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