—————————————ee e,

113

100
122 o]
/ |
c I BLKz
VOLTAGE | Vop |
GENERATOR - |
A B | AvoRess| Rl
130 |OPSIG " |DECODERI™ |
> | | BK?
RADD : BLKI
| Bl B2 B3 BLm
| A e Wt I 1
CONOL . PBSIGNALS | rpp1] (P2 [pB3 PBm] |-
| S A
B | / |
PASS/FAL by
i —{  DATA INPUT/OUTPUT CIRCUIT -

R

CMD  ADDR

123

124



2/13

' 110
BLKz
BLK3
BLK2
- . . DSLL
1 1 1
DST 1 ‘

MC1 I E:: H WLt
MC2 i =1 =l W2
MCn-1591 E:: 'En Wln-1
MCn It 1 i Wln
SST A E: EI SOLL
C [ [ oS
0S1 1 0S1 2 st m - BLKI

BL1

BLm



3/13

auy

ghinp ATA 1y
—
Iig Iig Iig Iig - Iig
Tugdy widpy
| omddy, | )
pwddy
puady
T-uwddy 1 oBejjop
uwsdy
doyg |dayg| degg |dayg| doyg |dojg| deyg [deyg| deyg [dogg| degg |deg
Ayua) [ WD | £uaep | WD £yus) | W | Ajuaep | WD | Ajuiap | WD | Ajuisp | KD
Tld 1T ¥1d e1d 21d T1d

6 Jld



4/13

FlG. 4

Verify Step

PGM Step

Sensing

Evaluation

Precharge

%BL

BL
Discharge




5/13

FlG. 6

Vinh

i A
Qo
fn]
- —
]
= =
=
=9
= N2
-
L
[/p]
—]
m
N S W A
Q0
=|
2 o
(2= [
—-— =
(/0]
—
T S S

t1_a



6/13

aurr} dnjag 17g Moyg - aurr} dnjag g duoT -

adorg ydy - adorg mo7 -
oty dn—durey 10Ug — oty dn—durey duoT -
JoI), BT - oI\ MOT —

A

Y

dnyeg g

ouanbag {Hd |

LIl

<




7/13

FlG. 8

|
|
|
||||||| p— ||||||—||| [
ap |
= |
/7]
= |
L
z A
|
= |
=/ |
—-—
< |
= n |
< B 7] |
= = S |
I~ = |
L
ao
—
=
o —
& £
(=W
—
[aa]

Sel WL ——

Unsel WL ——

Bl Vgnd

t3

tl



8/13

¥ A

l

08.IeydaI] Tq |

J

<

|
aouanbag v

V6 Jld

_|1_m

I TEA

_|1;:om

AJap

————

0d.IeydaI] g



9/13

¥ A

¥ AJap

|
|
|
|
|
|

_ 981070314 T

<

|
aouanbag o d

d6 Jld

I TdA

|————

Jt

JLYEN



10/13

FlG. 10
( START )

1
51001~ PROGRAM LOOP COUNT = 1

1
51003~ PERFORM PROGRAM STEP

1
51005~  PERFORM VERIFY STEP

[ INcrAsE
S101~ pRoGRAM LOOP COUNT

51007

PROGRAM COMPLETION?

PROGRAM LOOP COUNT
< THRESHOLD COUNT?

51009~ PROGRAM PASS

S1015~+  PROGRAM FALL
|

END



11/13

FlG. 11
( START )

|

PERFORM BIT LINE SETUP OPERATION — S0

|

PERFORM PROGRAM PULSE APPLICATION OPERATION r—3S1103  >-51003

|

PERFORM BIT LINE DISCHARGE OPERATION ~ (—51105 ~

|

END

FIG. 12

|

INCREASE POTENTIAL OF BIT LINE TO
REFERENCE VOLTAGE LEVEL DETERMINED 51201 ~
BASED ON PROGRAM LOOP

, > $1101

INCREASE POTENTIAL OF BIT LINE FROM
REFERENCE VOLTAGE LEVEL TO
FINAL VOLTAGE LEVEL ACCORDING T0 {51203 -/
PERIOD AND SLOPE DETERMINED
BASED ON PROGRAM LOOP

|

END



12/13

FIG. 13

( START )

PERFORM BIT LINE PRECHARGE OPERATION

PERFORM EVALUATION OPERATION

PERFORM SENS

END

FlG. 14

( START )

51301

—51303  >51005

ING OPERATION ~— 51300

APPLY VERIFY VOLTAGE TO SELECTED WORD LINE

— 51401

INCREASE POTENTIAL OF BIT LINE TO
TARGET VOLTAGE LEVEL DETERMINED
BASED ON PROGRAM LOOP

— 51403

END

51301



13/13

FIG. 19

STORAGE DEVICE
200 100
’ ’

MEMORY CONTROLLER MEMORY DEVICE




