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(54) Title: NON-VOLATILE MEMORY WITH BACKGROUND DATA LATCH CACHING DURING PROGRAM OPERA-

TIONS AND METHODS THEREFOR

600

Beginning to operate a memory having a memory array with |

addressable pages of memory cells

y

Providing for each memory cell of an addressed page a set of
data latches having capacity for latching a predetermined number
of bits

610

CURRENT MULTI-PHASE
MEMORY OPERATION IN

MEMORY ARRAY 3
Performing a current memory operation on the memory array,

said memory operation having one or more phases, each phase
being associated with a predetermined set of operating states

620

FREE UP LATCHES WITH
EFFICIENT PHASE-
DEPENDENT CODING y

Providing a phase-dependent coding for each phase so that for at

least some of the phases, their set of operating states are coded

with substantially a minimum of bits so as to efficiently utilize the
set of data latches and to free up a subset of free data latches

622

—

CONTEMPORANEOUS
LATCH OPERATION

Contemporaneously with the current memory operation,
performing operations on the subset of free data latches with data
related to one or more subsequent memory operations on the
memory array

624

-

LATCH OPERATION CONTEMPORANEOQUS WITH
CURRENT MULTI-PHASE MEMORY OPERATION

(57) Abstract: Part of the latency from memory read or write op-
erations is for data to be input to or output from the data latches
of the memory via an I/O bus. Methods and circuitry are present
for improving performance in non-volatile memory devices by
allowing the memory to perform some of these data caching and
transfer operations in the background while the memory core is
busy with a write operation. In the exemplary embodiment, when
the multiple phases of a write operation vary as to the number of
states to track, a phase-dependent coding enables efficient utiliza-
tion of the available data latches, thereby allowing a maximum of
surplus latches for background cache operations.
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