PCT/US2020/029130

WO 2020/242647

1/35

My Joug

[ DIH
)
zom. m
(1] wowoon :
00 { w,
001 :S €101 m
e 0 0
>
[T
_ SUALIITdNY SNAS _ 2

Y. 001

G101 9001
u1d 01d| O¥0I
AOLDTTAS

AAMU AAMU 0IM
€001 t001

001

w@_ e [TTHD| | 4
001 001~ ——

J4dO0DHd MOH

00 ~

oooﬁt\\,

LOO1

ce0l
SSA
0¢01
D0 A
6001
XV-OV
A
LINM
TOYILNOD s
AJOWHIN
0201
8101



PCT/US2020/029130

WO 2020/242647

JOLI .
E. ~d o\ cos
¢ DId @%«@ 28dI0d—~y ==t =t L L L s
4 - T P
A A
© Sdi—y Sg i, L G L G G L CooEl |
) [£d/Sd—y - ,#H#Hiiiiiii AL 2590
Q

7 |
s g dl5d—~, 1#*H¥H¥ﬂiiiiiiﬁ AL
P gy ’. *%*ﬂ*ﬂ* . !
AUl d g T TSG FHE A P SR — b
Bl —y '***H H*.__.__. .___.#iiiiiii Mwmwm m@o»
G d/Ehd — 4~ Ty P e AT hr*#iiiiiii ,
= T 1 T S MO T

= o Easssas
e e e oo e e
s

2
% .
rd

cddll

2/35




PCT/US2020/029130

WO 2020/242647

MY JoLg

0te Oct ¢ Dld OLE
(*NWNT00 311 "9'3) Y0718 TvILMVd (PNWN109 311L '9'3) #0078 WILYHYd ('NWN109 3111 "9°3) %0018 TVILYVd
s 9/t \ﬁm \.Nmm

S O 4 &

I |

4
L, L C O LT .__I“.__I“.__..__I“ L, L C L LT

S o
9G€ ﬂﬂﬂﬂ T0 T 3m nre 45>
I

w

3/35

0S€~ | | m m I 1 peel m m 37| | zsel m :
— 1 — 1 1 — T 1
T T T
r [ 7 [ |
OE | | e | | ae 'J




PCT/US2020/029130

WO 2020/242647

4/35

9l¢

1474

Ngoz

NQoLZ

m_‘N\

Ngzz

Nziz

SN\

My Joug
v DI

bolLe

802 L ag7

Ngoz 902 Ngg7

0€C

cee 08z /

vec

b212

bgze

b 202

Nzoz



WO 2020/242647 PCT/US2020/029130

5/35

/10

® 1
| i
3!
< i
.
, <
o
- X
IS
: L__ .
: O
—
o
. w
k\ \N
N
M
MR
N L \\w
=<

\N

7
.
////A

| 22 26



WO 2020/242647 PCT/US2020/029130

6/35

/10

® u ]
® I I
I
I I
I I
| | |
s
X< —
L
r= ="
I I
I
I I
- X
I I
I I
o \O
: L (D_
%I E
. N
N AR
\ \N
N\
N
AN
- ®_ o\
L <

N
AN
S > _ o\
N
5 S
R
¢ ‘ ® N\

2



WO 2020/242647 PCT/US2020/029130

7135

S
N\
o oS

30

r— -\ -1 1

=\
AN

1
28

FIG. 7

A\

=\

=\

S
N\ N
A

Al ‘\gj

32



PCT/US2020/029130

WO 2020/242647

8/35

¢t




PCT/US2020/029130

WO 2020/242647

9/35

¢ ¢C ¢C

4 \\tl-l\\_\_\\\\\\_\\_\_\_\\\_\\\ R d \_\_\_\\_\_\_\_\\_\_\\\\\\_\\\\\_\\________________________________________________________________________\\_\\\\\\_\_\\.\_\_\_\_\_\_\_\__________________________________________________________________________\_\\\_\_\_\_\_\\_\_\\_\_\\\\_\\_\\
R 'R R R Rl
PR R EEEEE RN Pl A aF oF JF o oF o o P A i o S G o i S g S NN EEEEEEEEEFEEEFEEEFFEEFFEEFFEFEFEEFFEEEEEEEEEEEEEEFEEEFEEESFEESE,
R LR EEE L LTSS T P PSSP TSP PPT PP PP P IPPT PP P TIPS’ IS PSPPI TSI I P TTI P PTr PP rrrrr2rys

eo o v oo o s0e v eo o oo 0 v eeo o

Ol



PCT/US2020/029130

WO 2020/242647

10/35

\\&\\\\\\\

7€ <
\

gy —
o —- | %
gy —> | | 26
I I....iw < “ m
g —> ZS
oy — 0S
gy — “ ZS
o —> 0S

_

_

7l

OF
A%



WO 2020/242647 PCT/US2020/029130

11/35

L 44
34

10
/
:
!
<
I
:

T q

\‘
SEI %mt

LN
AR
LN
LN
NN
RN
N
N
NN
N I
RN
NN
LN
VAN
RN
VLN
LY
\
N
LN
VNN -
3 N\
N
LN
NN
N
“ \‘ |\
NN - \
LN N
LN
LN N
AR
LN
I ARRR
m T Y
RN
LN
LN
~lf— NENTEN
NN
| vA AN

0 §
. <= ll N
— ,< -ﬂ- NN m
)

30

o4

o4

28

i ——

FIG. 11

== === r ="

o4

/A //
FOF O A O JF JF S 3F OF OF OF 4 FOF O O JF JF JF BF JF JF S OF &F 4
Frrrrrrrrrrsrs Frrrrrr>rrsrrrr-ry
FFErrrrrrs- s> 5 Frrrrr > rr2rrrrr2rrr-,>r-
FAF O OF O O JF 3 aF F AV F B SF O O S JF O O O L
F

™ W W
NNAN )
L N
N,
™ h N
™ W,
L . . %
NEN ‘
L
L
" N
TN
\.\. X
L
NN w®_ o\
" N OI
N
N
\'\\'\




WO 2020/242647 PCT/US2020/029130

12/35

b
ey
________

FIG. 12A



WO 2020/242647 PCT/US2020/029130

13/35

L 44
34

10
/
62
I
i
<
:

® I 1
| !
E‘% — | :
Al | |
-
=1 8~ =
| |
L__.
®
®
®
®
®
® N ANARNN
O NN
e INN | |
O N\ |
SN ss o
3333 O
ST 1N
NN “ I I
© Ml L
5 szs .
o 3333 I
. L
®
. k N N
- ¥ \
© Ik\
. \\us \ \N

62
A
1

\N

m

\N

FIG. 12



WO 2020/242647 PCT/US2020/029130

14/35
IRERRREE

L 44
34

10
/
:

. \\\ S o
B |\\N |

. R l---l\ £l
5 l\ - |

FIG. 13



WO 2020/242647 PCT/US2020/029130

15/35

/10

: ) T 711 \\\ L

g, ————————— \\\\\ :
. Mﬁ |
T B < |1

30

I____________I

FIG. 14

28



WO 2020/242647

66

16/35
Y Y Y_Y Y Yy
' fa) 8 (| )

L
o
[

oA R

|
O
M

(|
O
O

LA T A T v

68a

Ol
-

Q)
o0
| e

70c

v /99999 /779744444477

34
64b

H
Lo

L LA A v

O
o0

NN

//IAAAAA/9//IIIAAA7Y

l\\

(L A e

YA

rrLrrrSrrr/s
ST

LA 7 Y

_....._:&\

PP rrrys
PSSR rrs
AN rrs
LA

////

PPy’
L AP rrrr,rys
FrErrrrs)rs
LSS

PP rys
rrrrrsSrrrys
rrrrroSrr/
SIS T

\\uqk

m

\.\. NS

g:'::::.\\\\
2R

PCT/US2020/029130

30

F==——-—-—-=-
e

28

P -

FIG. 15

\\ .

Y




PCT/US2020/029130
WO 2020/242647

17/35

344

18
20
FIG. 16
P - TN ~
,” ~ —64a
/ /
/ \
, 66 \
’ 32
|
|
| 80 |
\ /
\  68a /
\ /
\ 26 y




WO 2020/242647

X <
®
@
@
®
®
®
N <
@
@
®
@
®
@
O
—
N
O
* O
* O

PCT/US2020/029130

7749 1779/ ///////7/7/7/77

1
l
|

| |
| |
L
S l 3 H\\ 3l

. TSN ' '

T2 g0 77T 7T \\\ — |

- “H | |

L.

o]

o0

O
w NN r----l
I I I
VR \ :
] (T | | o® |
S 8 A
77777777 :“\\\ —
| |
L _.

68a

&1
(-
N

o L
e 9

| ©©

70c

/LA A A v

O
o0

_r

A A 77

~F
AP
A

YA
LNENEN

-
I
I

i
- NN

PP’ s
L rrrrrorrr/ys
rFrrrrFrrrrr/s
F AP

‘\\ >

O]
o0
© < m::
3 5
NN co‘
~— % “H ‘ N
LA S A NN §
I nn\L \
3! Y N e *_ o\
© EEE | O N

FIG. 17



WO 2020/242647 PCT/US2020/029130

19/35

NN

N \\\

- r——
— . .
7077777777777 L—
| |

L
g aalaal\\g 8l
ﬁ- _— | l
- - 777077087707 7777777777777 —
_—“:::: | |
NN I

@
®
®
® <I
e >
C o [ R
NN r==-
:: | |
//////,7/// ,.\ —
ml l |
2 8 l\l l\\% &
—_ . .
222 22227722 7 7 7 7 /////// —
® I I \ R :____:
: 2 N N\ \
® o0
O
O \
. ~
®
" 7777,
O]
-
N
A A A A A A A A A Ao,
_
3]
E,< g LN
S ssss X
™~ ::::
A \
7R ;\\
Ol ::::::
8 \l\ \QEEI
~ | ol 3333
D  h AN
T ssss 3 ©
_un \ N‘
TR
_—
® O O]
o O 8
® e—— — — — — — — — — — —— — — — — e — —

FIG. 18



PCT/US2020/029130

WO 2020/242647

20/35

\\\\\

€ < \\\\\ .\\\\

\\
8y —>
gy —> | m
gy — ZS
gy — | | 25
o> || 085 |

bl 2\
e

Ol

-

OF
A4



WO 2020/242647

/10

21135

<46
-—48
<46
<48

46
<48
<406

- >44

PCT/US2020/029130

D‘
DI | O

52
50
52

\ q
l\\ =

\ \.\.\.
C\J‘ L Y
§ I
L N %

L N
L N

™ W

™ RN

™ W

‘\ L . . %
LN

30

\ Shhh
Shhh
N hh,
“hh,
Shhh
Shhh
AN,
N hh,
SR,
AN
Shhh
AL,
AR,
AN
AN
“

“ N

A\

b Y

W

SR

“hh,

AL

Shhh

AN,

N hh,

b N

"\

I ‘

b

N

 h AN

\ N

RN

N NN

\\

"

\\

\\
---

\N

\hh\
\\\\
Shhh
AR,
AR,
LT’
AN
Shhh

\ 3R g 8

| 7.-?.-

28

P -

FIG. 20

PP PPy rys
APy
S S r s Srrr sy
Fr AP PP 7S
7
%
Aé

AN
AN

\ Shhh
AR,
AR,
LT’
AN
Shhh
AR,
“hh,
LT’
Shhh
Shhh

It
ss
:::::: - = o\l
‘ssss N
::::::

AN
RN
Shhh
AN
AN
hh
: “ N '
N N
L%
k\\\L
"N
\\hh
A
AR AN C\J
WA
v
LY
AN
AN



WO 2020/242647 PCT/US2020/029130

22135

QO © 0 WO 00 O 0D
J < <" <" < < <
¢' %l ¢' ¢' +' ¢' +' ‘d-
S o
A A
Y h

10
/
62
|

II

RN
L
LR
L "
L "
LT T
. N
"%
"
“ N
“ Q
LY
N\ N
LB
WA
v
LY
LR
LB
“ .‘q
"
“
"N
YN
""' N

\ u; -
N

‘ AN
WA
AN
NN

AR

WA

AN

AN

AR

AN

NN

AN

AN

LN AN

' “
- 0 \
© . ss
wy "o > o\
NN N
N Lr)

" i

N L
N\
3> ‘ss
> > o\
N

“hNunn

WA

"N\

"N\

AN

AN

I WA
Lr: "N\
AN

AN

"\

N

30

52
50
52

/

7

28

P -

FIG. 21

//A//
F O B O O O S JF S O O FOF O OF OF JF JF JF JF JF 35 3 3 N
FIrAFEFFrrrrs>rrrs FgIFIFrrrrr,2,rr, 7
F O A OF O O BF O O 4 FOF O O OF BF S O O O S O

F O B A JF OF 3 OF 3 W F AV I JF OF JF OF 3 3F O OF 3F 3 .

62

62
B 1| N o IO - | NI

62

l
in
g |
5

< I



WO 2020/242647

/10

23/35

<46
-—48
<46
<48

46

PCT/US2020/029130

- >44

Bl |3
DI | O

52
50
Q

IIIIII IIIIIIIIIIIIll ‘|IIIIIIIIIIIIII IIIIIII IIIIIIIIIIIIIIIII‘ 1‘IIIIIIIIE:;III IIIIIII IIII ﬁ

lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
VAN
AN
AN
AN
VAN
VAN
AN
AN
VAN
AN
AN
NN
AN
VAN

-llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
\hk\
\\\
AN
SAAN
SAAN
AN
AN

-l\

-l\

“

N\

h\\k

\\
“hh,
AL
Shhh
A Y
N hh,
whL.
Shhh
AN Y
AN,
AL,
SR,
AN Y
Shhh
.

30

% \\\\ \
L
W
L

P -

SAAN

WA

NN

NENDEN

NAAN

WA

RN
1 [ 1 1 1 1 1 1 KN\N\\\\uwn N
uu
\\
\\ “
x\
N \

NN

NI

YA

VAN

NENENEN

NENEEN
N
NN
\

28

Shhh

\ NN
ENENEN
NN
AN
“AA N
ENENEN
NN
AN
AN
NN
ENENEN
“AAN

“ " > o\

N
EE

N

" W
™ hw W
W
L N
L
L
L LY
"\"\
\\
\\
E\
\.\.
B \\

\ ttgs vy &

< I

FIG. 22



WO 2020/242647

/10

$
00
o
Nl
e
3 < 0 _,
®
®
®
®
®
@
O
o —>
o
™ < e
O
o™
@
®
®
N
® O
®
°* o
o >
o
e
-
o —

N
O
o
®
o o\
® O

<46
-—48
<46
<48

24/35

IIIIIII IIII ﬁ

-l\ é

50
52

SN
SWhh

-l\\ﬁ

“

S hh

AN

AN

W

S hhh

AN

AN

AN

S hhh

k\ 1‘
AN

e

_ NN SYNNN

AN

AN

AR

T T

“hhA

CJ
1“-

1“-

x\‘iﬁﬁu
“

LA NN

RN
LY

W WN
AR
L "
WA
L "
 w AN
L "

NN
IS \\
k“\\

\|

-... m\\
W NN
v
 w AN
SR

PCT/US2020/029130

\

30

P -

FIG. 23

28

= _ N\
N

L N N
AN
AL ap
AN
LN N
AN
AN
AN N
\\!E;:EsESE\L
¥y B \
AN C\J
AN
AN (N
AN
A
LN



WO 2020/242647

74
Y

|

62

66

25/35

RRERL

\\ INNVERNN

19449 /7797444444477

L]

-
N

AR

IIIIIIIIIIILJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1

\

N
M

N

''''''''''''''''''''''''''''''''''''''''''''''''''''

1949 99 A4 9997

]
-
M

Y7077, V47777777

(O
O
O

I\l

-
-
e
v/

77, ////

Ol
O
N

R 7,

O
o0
©

70c

/////////////////////////

Ol
00
{e

O
-
s

v /199991054 V499999 /111100

aﬂalalal\\ﬁ

(/L e

".:cE,::::::::Z@Z"k"::';:'""i‘§§
%

— \\
//////54 §\

\\\\
Shhh
AR,
A Y
AN
Shhh
AR,
“hh,
LT’
Shhh
Shhh
A h,

/////////////// :_\\
“ AN

\I\I\I

/////////////

‘ AN
AN
NANN
LY
AN
AN
NANN
AN
AL
AN
AN
AN
AN

///////////////

‘ NE NN

NN

NN

NN

NENEE

NN

ﬁ' TN

NN

TN

NN

NENEY

NENEAT

"\
r..........................................................
1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PCT/US2020/029130

:ﬁ&

w N
\
N

\\\\

30

L
™ WA
™ NN
L N
L NN

\ AN
\ b
N\
L
™ w W
Lt
L N
L
LN
LY
™ w W
L
L NN
NN
™ NN
L LN
L NN
AN
"

28

P -

FIG. 24

L N
™ w W
™ W
L N
L N
LN
\\iﬁﬂh§§§sh

C'")

::.\% W

Y

W,

L
\\1‘ah



WO 2020/242647 PCT/US2020/029130

26/35

N : 1

< -

N _

o \2 o
\co i___Ji l(',\}
’ ) O
23




PCT/US2020/029130

WO 2020/242647

217135

0l

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 4

/
=

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

06

06

06

06

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\

//\




PCT/US2020/029130

WO 2020/242647

28/35

8 —>
1% I....wi
g —
o —
g8 —

o —

\\\\\\\\

ZS

05

4
0S

S
0G

4

\\\\\\

\\\\\

//

O e

q\\\\

OF
A%

¢6



PCT/US2020/029130

WO 2020/242647

29/35

144

v

4

RN

= LNE=1 =1 N
S| B/SBlS B Lo‘

I---l\\

\\\\\\\

q\\\\

OF
A%

¢6



PCT/US2020/029130

WO 2020/242647

30/35

v

RN

w\
&
gy —> 25 _
o — - 0S - |
gy — | | 25 _
O “
8y — ¢S _
ov— | | ||| 0S _
8y —> | 2s _
ov— | ]| |05 _
_ = [
_ l
_ _
29 29 29 29 29 29 29
} } } } } } } }
8G 8G 9G 96 09 09 09 09
bl Zl ol
e

OF
A%



PCT/US2020/029130

WO 2020/242647

31/35

qu,

06 06 06 06 (6

e < ‘\ n\._.._. \\\\\\ uuuuuuuuuuuuu V uuuuuuuuuuuuu \\\ \\\\\ \\\\\ H\\\\\ 1\\\\

& \ \ \\\ \\\ \\\ \\\\
gy~ | L || || 28 I I - i
e e e
8y — m _
o) 0l s | —— | = =l == "
8y — ¢S _
1 [ N e _
8y — | | 25 _
ov—~ L[| |[os]| |\ | ([ — _
Il
|
_

¢9
U U ! ! ! !
86 89 9 99 09 09 09 09
vl 2 9
N

OF
cv



PCT/US2020/029130

WO 2020/242647

32/35

44

\\\\\\\\\\\\\\
\\\\\\\\\\\\\

\\\\\\\\\\\\\\

\

06 06 06 06 (b

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

H\\\\

//// r/

oo e v o0

OF
cv



WO 2020/242647 PCT/US2020/029130

33/35

<
3
A
= al QIIIFISIISTST I 5'
N U AR AR R R R

AR\ BN BN \\\\

® r= ="
— | |
LSS // “\\\\ | :
| |
O
8 aalalal\\ﬂ 8
ﬁ--< _— | |
Al 7777777777777 ‘ \\ —
§ ::::::::; o L]
. \ te
. \ s
™ NN ‘-D
o \ & NN
S
® <I
o P>
o ﬂ' --------------------------------------------------------------- L A el Far oVl B bl S Haril Ml et S
N~
” l\
= | |
7//////7////////// //////////// : :
.
| |
2 1R 8N l l\\ 8
. \\ | |
///////// // /// /// A/ \&\ : :
: \ :333 N
3 \ \ \ :-..::::: N N
® O tttt AN
© \ :tss S
. S
I /J'// /
< 1N
I~ uwY o
:::::: S
// /7/’//
O]
CD,< CO
- Ol O
o
- S
//////// f///// A ////
© -:r de.
O N
©| S
_ ::H::
o . Ul
o 8 8
® e o e — e — o —— - —

FIG. 32



WO 2020/242647 PCT/US2020/029130

34/35

® = =7
| |
|
| |
o] : - :
E | C’Q‘l
777777, L
_— | |
Q L
° \
. \ &
N
SN
® <I
® P~
o ﬂ' --------------------------------------------------------------- PR A e T o S Lt i Nt S Bar S NN
P~ NN
.\ NN r——1
I =R s \\\ | I
7//////7/////////// /////////////4‘\ —
\ | |
N ] égl ' ool
-— < E | N‘ |
| |
777, T /// /// /////////// “:\\ —
: I \ Lo
: NN \ ssss
® 9 AR
© \ ssss
® -
. o
/L /4'// ...-...-..-..
< 1N
I~ w o
:::::: e
// /7/’// N
O]
O < O
- Ol O
-
= 3
//////// ’///// AN ////
3 \.\
© 'cl' O
] N
o L
_ ::H::
AT K ““
o R Ul
o 8 8
® ——— i — ——— —— —— —— — — — — — —

FIG. 33



WO 2020/242647 PCT/US2020/029130

35/35
20
Lol 0
NAND MEMORY ARRAY i
o-+-—-—+-—-——— - :
18 |
e ° . =
® ° . i :
® o . : :
28 : :
i
CMOS : .
U I | I
T
30

FIG. 34



