1/15

FIG. 1

10 BLOCK SL



FIG. 2

1

2/15

cL

Ve

0
313233

CMQ c2
VAL ENQL AV

50 20

»100b)

>1 00

$100a)

40 A
________ <—41(SGD)
LSSSSNSNSS \\\\ 40
CLb\\\\\m») 41(WL)
TN TS
XSS =
20p  REKEKKKKKS 40
SSSS S—41(WL)
AN Bl'j]\ B2 S __/ ig(WLD)
CLm NN N NEESR N\ 2l )
N2 \\Eiﬁ?l AN N—75(45) \
SN T":_::mi : =—41(WLD)
e N \_
AN SSNINUYW 40
N <l -41(wL)
I NI 4 540
Cla % Ao >—41(WL)
SORSSSSKS INANNANY S~ 40
SSSISS
‘E;\\\\wik\ : =p (WD)
% | \\\\\\\\_—i 2(1) (SGS)
= ; E\ 5 5 SSNSSNSSS U 40 )
i /| ~A-10
7 D1
© D2

e



3/15

CL(CLm) CL(CLb)

CL(CLa) - A S - A S
Py iy 20 50 30 20 50 30
20 50 30

/_)%
31 32 33

FIG. 3A FIG. 3B FIG. 3C



4/15
FIG. 4
)

FORM FIRST STACKED
PORTION 100af ———S110

FORM CONNECTION
PORTION 45 3120

FORM FIRST HOLE MHa |——8130

FORM FIRST SACRIFICIAL
FILM 61 ———35140

FORM RECESSED —
PORTION 45r 81 50

FORM SECOND
SACRIFICIAL FiLM 62 [ —S160

FORM SECOND
STACKED PORTION 100bf [ — 9170

FORM SECOND HOLE MHb  —~——-S180

REMOVE FIRST SACRIFICIAL
FILM 61 AND SECOND /\/S'] 90
SACRIFICIAL FILM 62

FORM COLUMN-SHAPED
PORTION CL ———S200

FORM ELECTRODE LAYER 70,
INTERCONNECTION LAYER LI,———8210
BIT LINE BL, AND THE LIKE

.




5/15
FIG. 5A

_75(45)

NN

= 41f )
\\\\\\\\\\‘ \\\\\\\\\\\\\\\\~\
VAV AV ST A AL E ..
g - 41f

< 417 L100af

S OSSO OSSO SSSSSS S sSsS S 40
z A 10
Y
X
e 4Af \
220727 1\40
SSsSSS ,
P20 7277 27722 SAIISAN
SSSSSSS |~ 41f
22027227 ys
PSS S — 40
MHa SSXXSSSN 41f
2 72 2 2 7 7 . 22 27 4 >100af
SN SSSSS SSSSssse
27 222707 2277 40
SSSESSESSSE
y 72207
SSSSSEISSSSSS
ISXSSSX S S 40
R = 4if
™40 /
Y



FIG.
6A

61

NN

MHa

FIG.
6B

MHa

45r —%; :: ; ;1
SO
2277
61‘_}&25ééééé\ 2227
SSSS
277 7
.
e sSS$
227
SRS SSSSSS
2207227 22272
sSSSX
20227
S S SKSSS
222072
A ALY
22072
S
S

72 7277 y
SAXSSS S S
y 4 Z 27
N SO
27227 277
SSS ST €=
7 7
SAsSSS
27727
SSSASSSS
72277222
A SSSSASE
27722727
£
SASSAKSS SSSS$
\ 27727
22222777
[(SSSO\SS SO sSS$&




FIG. 7A

7/15

- — Y _75(45)
45{»A:§:L:¥/// q
62 27772 | ~\~41f\
SSCGSS G SSASYS 40
61 NS SSSOUNN ,,,,,__/41f
| SO 140
MHa — 22 22X 22
SSSSSY 41f
SIS S >1 00af
2227 2 40
270227
AMAURRNY 41§
\ SSSSSSS
2722 7= 40
SISSSSY ~
222224 ~—41f
SASSSSS SSNSSS SSSASSS~ 40 /
Z -—10
Y
X
FIG. 7B
S =—1%)
S > S S Sa
SIOSTPS IS N4
SOSSSN  BSSss A1t
MHb —/Sa 5SS SSSSS
——— e
22222 2222 ™~ 40 >100bf
SSSSSSXE SSSSSS
27022024 27022 L&A EG— 41f
SSAsSSSSs SSISY SsSs$
2222 22l
SIISSENS
272227 222
SSSSSYSESX SSASSS SSsSSSSX
SN KSR 40
T L2ZLELZ 27227 ////<\41fj
451 - SONN Y. Y —75(45)
62 LN
2.7 2 ZZLLZa— 41 )
SOSSISSX A=
SSSASSS 40
61 $ELL q - 41f
S =V SSSSS 5— 40
MHa SIS 41f
v 72 2 2 47 Va >1ooaf
SSSASSSS SIS
A VA 22222 40
27022
SSSSSSSS SSSS\S
z CEERTEAN RT3
2022 v 40
% SSASSSSS SSSSSSS 41f
X VAT
“T—10

100f



FIG. 8A 8/15

SSSISSY SSSSS sssssee— 40 )
22022 22207 y o o o=
ST =S5 m\\\411:
SSNNSN \\\40
220222 y . Z. 22
SSSSSCSSS AU RNY SSESXS 41f
MHb 27 77 27222
SSSKSSS A VAR AN TSNS
2227227 ‘\\40 >100bf
SECSSS SSYESX SCGSS— 41f
222027
S SESTSSS
22222
SSSSSSS SSSSSSS
P ——— < 40
MH 2LLXZZ 22727 a— 41f )
_ N
AN S—75(45) 100f
| ‘ //mll;-44f\
, S GSCsS
20222 22222 \\\40
q 41
PSS y— 40
MHa —©& % ' 41f
—— 41 L00ar
720727 ; 2722 —40
S SSCsS
SSSSSs
7207227 207270 41f
T ST S SSSKSSS
7 22022 2227 o2z 40
SSSSSSsSN SSSSsSSS = A1f
SSSSXSS~_40
X / —_ 1 O

CL
30 5020

FIG. 8B m/zop

I

Mkﬂ) 2 222 7.
\\\\\;\{@ : -\\\40 >100bf

MH{ - E ~
PN\ & S—75(45) 100f

MHa —§=
A— 40 >1008f




FIG. 9 9/15

1 GL
30 5020
313233 // N
N <X 10 100d
N 41(WLD)
[ -7/5c(45¢)
SSSSSSSS SaSssss 40 A
SSISSSSSN ?;‘ 41(SGD)
SSXSSSXS \\ 40
ESSSSXSESXY 41(WL)
SSISESXSY |
SISSSSSSS AN S >1 00c
SSXSESXSYK 40
SESXSESXS <—-41(WL)
ESSSSSISSS
SSESSSSSSS 40
SSSXSXSES S : 41(WLD)
<~ 75b(45b)
~ 40 \ 100
SSISSSSS <-41(SGD)
SXSXSXSSS 40
SSESSSSS 41 (WL)
AXSESYSISS SIS
SXSSSSSSSY R
ASSSSXSESY - 40 >1 00b
ESSESYXSSSY ~N—-41(WL)
TSIESSSSSS
’ zd-40
\ =—41(WLD),
1 75a(45a)
NN\ \
LSXSXSYSYS § <41 (WLD)\
SISISSSSS \ 40
LKL % - 41(WL)
SSSSSYX % =40
TSISYSES
: \ 5~ 41(WL) 3100a
§ - 40
SXSESSSSS SSSSSSHR
AXSXSYSYSY XSESXSS
ASSISNSSSY SRSy 41(WL)
SSSSSSSSIS = 2? SGS Z
SIS =\ 40( )j y :
7110



10/15

FIG. 10

|—=

CLb _E

75p N

20p

cL
30 50 20
313233
R2

ANANA SN NNANNNN \ ll'\\\\\
IIIIIIIIIIIIIIlll“\\\ QIIIVIIIIIII .

AN

‘I((I(IIIIIIIIIA"

IIIIIIIIIIIIIIAllll ."IIIIIII
WSNSNS \

SSSSSSHNSSSSES:
i %\ .'|'IIIIIII
ASISTISESS IASSSIS!
LA

///

A

——
S
-

ASANM NN NNNNN
IIIIIIIIIIIIIII
AN N NNWNY
IIIIIIIIIIIIIIIA

i e v

0
N/
/ 5&/

\

= =
.—.-.-..'..

;//

i s
-

ANNANANWN
| Ll
NS NANWN
| IIIIIIII :
NSNS NN\

777777777,

s:i:_::-
/§;
ls/

oy
T

DI,
SESSSS
| AT I

D
——

CLm -

7777,
===

¥

ClLa -

IAAN NS NNN
IIIIIIIIIIIIII)IQ g,,i' il
SASNS AN AN
IIIIIIIIIIIIIAIhi : N [ eorrrrrss
SSSNSNSISSEM SSSISNOUN
IIIIIIIIIIIIIlﬂ\I. ,l!' ol
ASISY SN\S\S
&L IR ur IIIIIIY,
SN ||,n\ l,' N AN
IIIIIIIIIIIIIIA \ . LA

SSSSS
IIIIIIIIIIIIIA\ "|l IIIIII

l
SSSNSESESSNH
IIIIIIIIIIIIIIA" § ‘r IIIIII
SSSSSSS

S :
IIIIIIIIIIIIIIA‘|||§ 1

77

ASISSSSSS |" \. 1N \\\\\\-

IIIIIIIIIIIIIIY, “.\
SANSASNSNSNNSN || .
IIIIIIIIIIIIIIAI‘ }\. |VI :
\ (N

n"\' W

i

AN

40

—\—41(SGD)

240

\_
41(WL)

- 40
o—41(WL)

40

f 41(WLD)
77/
7546
\41 (WLD)
N~ 41 (WL)
240

— 41(WL)
T-40

AN

|

f41(WL)

f41 (SGS)
- 40 J

\Il\

)

—10

<
O
w

B EEEREEEEE R

O
=~

>100b

>1 00

>1 OOa/




11/15

FIG. 11A

Y
®©
o
© 2
<t g N —
T - Y— Y— Y
MNOO OO v~ O +~OxvO O
NRN IS S IS —
NAYRIR A
4 Y NN \
L/ VNIV
AV
AANVANVVVA
\I\I I 7‘7 I\I
Yl
SVVVAAANS \,#/////
NNV
MVYIVYIVIVIYIVNY
NNV
MVAAMVANANAAN NS
NV
NNV,
NNV
NYIMYNY
NNV
\I \I\VVA I\
/ 1 I/ Y/

MHa —
Z
xg%ﬁ

FIG. 11B

Y
©
3
6 <
<t N
]\Jﬁ Y— Y— Y— f]
MNOO OO v+~ O v+~OxvO O
7.7171.,aqu,4.Aq << AquJﬂAa JH
7 gl “I\_\ \: \I“_I_\ﬁwr \
NN NANAN
ANAY AN
\I\ / N\ A\I\
\,“ / \,“,\,“
/ // YNAVN
ANNNNVNNMYNWY
NNV NIV
NIAYNA \,‘,\,“/\
MYV
NNANANNNANNNANN
ANV NANANNANNNA
NV
NYNIVNIVNVY
N ,\,“,\ N
MANVYIVNY,
NANNNYNAN
P ©
e © I
= N
VI




12/15

FIG. 12A

100f

MH

Y— Y—
o) )
S S
vl N b R
Y— ...I\|\J Y— Y— Y— Y
O~ o O« MO O ~O v~Ov-O O
ST I FTENRNN SIS T SIS —
A“\\dvd\ﬂﬂ /// N \N T MR\ AT / _\\\ N
/ A I\// \I\Au\“
\/ N N N N ;4\/\ “
N NN N/ I \,“,“ /
NAVN
4. N A\A AY)]
¢ A Y
\I NAVN N N \I “\
N NN N INMYNAY
/ N\ \ INNVVSNAN/
" N N
N N \1 N 1YV
N\ y
< _
VAZV\,\/ \ NNV
\ e N \ \I“I Jk\\\
N NNNN N MYV
N NIAN NAV N \ NAY/ /1
\ Q AV "
4 TN N\ / ¢ ¢ \I \\\
AN / 4 / NN
o) — ©
T < T
= =

Y
o
o
<
Y— Y—
o) )
3 3
©
T < D
— ~
Y— Y Y— ...I\|\J Y— Y— Y—
OO O O« M1 ~—O~O -
I <t < 444474 <tIT IS <
/\\\ \\ \ AVNIN [/ f&\\\ v /ﬂ
NN AN SN
NNV NNV
,“,“, ,“,“,“, Y ”\ / \”“
NNN NYINIVY MY
N4
YNNI NNV
IMNYNVINYINNNN /L YIVIYIIYIIY IV
INNNANNINANN VNNYNNYNIVIVNAA
“ \g \ AN Y/ /
NIVYNVYNINC ANV YNV NINVY
4 s
S ——
Ye)
N g 7 \/ [/ 1N 7 \U N /
NN N/ \/ NAY \1\1“ NYNA
NNNYNAY MYIYYIYIMYIVVY
NN VUV
" Y V/ ’\ VN¢ N Y/
B N NN I\\ \I\I\ 4 /
NNANN NANANNNNANNANA
N WY AN
) / N/ /
- /
] o) [ - a
O I < E
—_ = = N
LL T
=




13/15
FIG. 13A 30

31 32 33
M

727 7 2
SSCRSSS
A & 4 V4 y O J J
S\ < SSSSS
7 y.4 72
AN AN AN AN A
MHb— P22 222
- - 2 —a 7
X A WY ~ 100bf
y 4 y 4 y. a4
~ AN <~ AN
y.4 y.4 y 4 y.4
S < AN
VAV & & 4 VAV 4 A
AR <
y . y 4 Z y 4
SSOASE SR
7707 7

MH Y 46r

}46 100f

4100af

FIG. 13B (31_\%2?2% 20p 30r 75p

N

N
NN

]

V4
AN
£
N

NN
V/
Y
N
’\
4

VA4
AN\

MHb—E22

V/
NN
V/
Y/

N
N
N

»100bf

MR 46r K

}46 100f

N
/
N

4
“
N
VA
AN
AV

NA
N
\

MHa —

+100af




14/15
FIG. 14

>1 00

CL
1 50 20
) 32 %/20 30r 75p
\"\l\ '
NSO
SSSNSISN] rll ‘l
""‘Il"’"\1|,| })\’\,‘ 2
SSIOSSIIS ,41 \#,m\\\\\ \‘l“
(\\\\\)‘,“ i .\ A >IN
’l”(‘“\n“ .u ||.
L2 \-.,'m\“ 2
AN | N
ARARRRR \ L LLL i
N VAN L2\ 2N
M ,\.': e
AOOSENHESS2 i
\“““’II IMSCESSE i
7 2 274 SSIMNHES 4
9‘)})‘»'\‘:‘."&5}';“{\\,\; il
POSAINTSAOS 4
\\\\\"""" l\"'l \N\SSS\§ |||l
2222 SNENISSOSINS !
SSNSOSIISS NI 2L L2 S
’\((\’\\\\‘,“ “'ntn'n"'llll ¢ AN
MH AP \\\'LEG '.‘J‘z:—ﬂ\ o I -
46r - == :““““i“- =N 1"’,” D 41f)
N N N\ N\ I‘—?"””"" \\ "{\\\\’\) 0
’I’\’\(\’\““ %g"l.\\\\\\‘:l§§§::m“‘l\") 3 2”
S \ ASISSSS NN K LA LLL
L ELL \\‘I "\ “”II‘ u§\ ISSSSISNY| -
R R \gl,l‘\\\\\v .\. 22 L2+ 40
”” \XYN \il'\ oI\ I,L\\\\\\’
i%s::-’i‘:‘,‘;»“:‘@:,;:\'«(g\ S 41t 100
e e e e AN SSNNSNN N2 2 27
L2 LLLLY INHSS LN LA 40
P . '.\" SRS N2 227
L ANV LN WELLLLL
\“‘N\ll vV 7 727 7 & ll\l INS S
\““‘)IIA ‘l\l I ‘\\\\\\ hl\{; 7) ’II‘
(L L LL SSSSUNDSS INISSESK A41f
POSIINN 2N 4 ‘\\\\\\\‘l l\.ﬂu D> ”(‘
KN }\.,' CEN ASSSHSNS /40
\“““’ N SOSSOSNINGS =
\\\\\’\\‘)‘J"{Sﬂ";"(\\\\\\'l'{§g'::u\\;»), 1 f}
CRSGSS |“\Ill':"\"”I”A|lth 40
k‘\I‘lllll‘ﬂ,ltstu i N
v —5—10
Z
Y



15/15

FIG. 15
cL
30 50 20

3132 33
— 40 A

\2(1) (SGD)
41 (WL)

40 $100b)
- 41(WL)

40
\ )/ 41(WLD))

y— 46

75 >
1\76 100
41(WLD))

|—

75p

20p —

SRS =\

140 +100a)

& \ /41(SGS)

(\\\\\\\\‘ \\\\\\

1—10

Z

4





