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FIG. 1

PERFORM FIRST PROGRAM OPERATION ON
FIRST MEMORY CELLS INCLUDED IN FIRST CHANNEL REGION,  ~S101
BASED ON FIRST VERIFY VOLTAGE

PERFORM SECOND PROGRAM OPERATION ON
SECOND MEMORY CELLS INCLUDED IN SECOND CHANNEL REGION, [~3103
BASED ON SECOND VERIFY VOLTAGE

DETERMINE THIRD MEMORY CELLS HAVING THRESHOLD VOLTAGE
LOWER THAN TARGET THRESHOLD VOLTAGE AMONG FIRST MEMORY[~S105
CELLS WHILE PERFORMING SECOND PROGRAM OPERATION

PERFORM THIRD PROGRAM OPERATION ON THIRD MEMORY CELLS [~ S107

END
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FIG. 3A

FIG. 3B
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FIG. 6

E=—
T
=
=
A= i= = | = A=
= = m = =
—
=
SRR VR R T B
[aV) [ L
[ SEUR ] R B
— (X (= (=
=1 ﬂun (=
= = =
== . S S S N P .
X~ e
| ]
- - - -
i o2 - -
o o o
M = = =
B =9
S = ) S
SH= i = =
=l = =] =l
o N2 [aV] (o]
- ] —— =
TS5 5 TS5 TS5
as an a. a.
o o o o
25 o= B =5
E— E— E— B
Ery Exy [ [
- = -z =



7/9

FIG. 7

DIVISION PGM1 PGM2 SIZE COMPARISON
START PROGRAM VOLTAGE |  Vpgml Vpgm? Vpgml < Vpgm?
UNIT VOLTAGE AVl AV2 AVl > AV2
VERIFY VOLTAGE Vviyl VviyR Vvfyl < Vvfy2
PROGRAM PASS VOLTAGE VpassP1 VpassP2 VpassP1 < VpassP2
VERIFY PASS VOLTAGE VpassVi VpassV2 VpassV1 < VpassV2
MCL MCR
DIVISION MCL MCR
NUMBER OF BIIS.STORED| o |n (AT THIS TIME, n > m)
PROGRAM ORDER Ist 2nd
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FIG. 10
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