FIG. 1

/500 /_1)100 1000
Memory Device
1110
Memory Cell Array —
}111
»  Sub Memory Cell Array 1 ¥ ]
: 111n
——1
»  Sub Memory Cell Array n d
Memory Controller g A
Page Buffer Circuit 1140
P N
SPBC1 ieeei SPBCn |
A
_/1 180
] Layer Compensation Circuit a

1/29



FIG. 2

1100
1120
1160 1130 1110
B ad »

|
: Memory Cell Array
I
l Sub Memory Cell Array 1 1111

Voltage | RLs T~

9 » Address Decoderp—=

Generator | .
| .
' 1 111n
: Sub Memory Cell Array n N
I
I
I

Page Buffer Circuit /-:\) 140

- - | ] |

Control Logic 1170| i SPBC1 5 i SPBCn |

—~— : ! : [

1180 |

) ) ) L/ DLs |

Layer Compensation Circuit d |
> I/O Circuit ’i\/HSO

I

2129



FIG. 3

3/29



-4-

CELL2

CELLT

FIG. 4

1100A
CSL_C2
GDT1_C2 ||
WLla C2
MCa_C2_]|F—2-=5 CL2
;] a—
sst_c2 || | STR1.C2
JU R
BM4 GDT2_C2 ]|l
BL_C2
CSL_C1
BM3 GDT1_C1 ]|l
MCa_C1::|| Wla_C1| o
: a—
SST_C1 ]|l | STR1_C1
JJU E—
BM2 GDT2_C1 ]|l
—++BL_C1
BM!1 PL
)___/
PB2 PB1 PTC

4/29



FIG. 5A
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FIG. 5B
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FIG. 7A
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FIG. 7B
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FIG. 8

S110
Enter core operation mode
Control page buffer circuit of each layer S120
independently based on differences of
characteristics between layers

End

10/29



FIG. 9

# of Cells
A

CL2 CL1

S

PrePGM

Y

Vth

11/29



FIG. 10

VPPGM

GND
VPASST

Unsel. WLs

Sel. WLs

12/29



FIG. 11

GND VSSL VPASS1 VPPGM VGSL CL2
| | | —
~ oV Al Al Al Al oV oV
U Y O, ) ) O, O O,
=S 1 S N o = e |
0 a = = = = = &
Vch &
VGS2=VPPGM
GND
VBL1 VSSL VPASS1 VPPGM VGSL CL1
| | | —
NS - — — — — [QV]
O O, O O, S, G, ) O
ol I g S, " N | e | s
= a = = = = = 2
Vch &

VGS1=VPPGM-VBLT
VBL1

\

13/29



FIG. 12
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FIG. 14
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FIG. 15
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FIG. 16
VSssL

[ ]
[ ]
.
[}
L}
[}
L}
L}
L}
[ ]
[ ]
— ' [@V]
O, v O
o o
[}
L}
L}
\ "\D
[ ]
.
[}
[}
[}
L}
[}
L}
— S [oVH
i > | 2
) < (U] > >t
O a a '
> > > !
U UG PO N | RN U U [P S (P [ R—
m
.
/
()
Z
O

— O — (7)) [V, (%) %] (%))
O O = — — — ]

C_C_ a_a_ W W o om [aa)]
° S — . = > (o))
R V% o o e 5 c
"y n OO n wn < a b
cC c =

= (e}

- LC

4

|
t

18/29

I
|
t3




FIG. 17
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FIG. 18
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FIG. 19
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FIG. 20
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FIG. 21
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FIG. 23
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FIG. 26
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FIG. 27
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