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(57) Abstract: Provided is a 3D static RAM core cell having a vertically stacked structure, the static RAM core cell comprising six
thin film transistors, each of which has a gate electrode, a source electrode, and a drain electrode, the static RAM core cell compris -
ing: two thin film transistors for switching, which are each connected to a bit line and a word line and select the recording and read-
ing of data; and four thin film transistors for data storage, which are connected to a power supply voltage (Vdd) or a ground voltage
(Vss) and allow the recording and reading of data, the static RAM core cell comprising: a first transistor layer comprising two thin
film transistors selected from among the six thin film transistors; a second transistor layer which is positioned on the first transistor
layer and comprises two thin film transistors selected from among the other four thin film transistors; and a third transistor layer
which is positioned on the second transistor layer and comprises the other two thin film transistors, wherein the one or more kinds of
electrodes of the first transistor layer and the one or more kinds of electrodes of the second transistor layer are electrically connected,
and the one or more kinds of electrodes of the second transistor layer and the one or more kinds of electrodes of the third transistor
layer are electrically
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connected. As such, the 3D static RAM core cell having a vertically stacked structure according to the present invention allows a
complex patterning process for forming ditferent types of organic transistors to be omitted during the manufacture of memory ele-
ments by disposing the same type of organic transistors on the same plane and vertically stacking same and can improve the de-
gree of integration of a semiconductor circuit by reducing the area taken up by the memory elements.
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Apalel 2 g 2Rl A= Al =) A=(112) R AL 22 A =(114)0]
AAH A1, H & Bl (WLyol = AFal o] Al OlE A= AL Al E A =(130)°]
AZA4d o Tt

[64] E5H Al EWA B F(100)9] TFE shhe] 2913 8w E WA 2 E(M6)+
H] E 2}l B(BL, BL) & thE SHHEBD)oN AHal ] s 9 =gl A=< Al
=9l A=112) 2 Al A2 A=114)0] A2 ¥ AL, 9= ZIWL)oll = A1l 2
Al E A=F1 AllL Ao E 63(130)01 AAE =9

[65] 271 Al ERA 2 S8 7] el A = 9

[66] A7) 713 T4 kst E, vt A), e, EEkaE T A

[67] BV ARIE M=, a2 da HER A= 4 5 H2 02 Au, Al Ag, Be,

Bi, Co, Cu, Cr, Hf, In, Mn, Mo, Mg, Ni, Nb, Pb, Pd, Pt, Rh, Re, Ru, Sb, Ta, Te, Ti, V,
W, Zr, Zn, PEDOT:PSS & ¥33 <= 3lt}.

[68]  BEFANE AT, ks W EdA AT £AH QAL ARA wopEL
S ERECERCEE !
691 7] A5 ok oz 7] Ao|E A Foltt 22 A0l A5 A=A

=20 Aed = 3

[70] A7) vk B @;q/\ab Zadest AAe 1A 2= 9lth
[71] A3 EWA 2B (3000 p-EFY EWNA 2~ F E 515, A3
719 A (316)2 p-EFY F-7] WA E 2 5= gl

[72] TAH R, p-BY 7] REEA =

diF-TES-ADT(2,8-Difluoro-5,11-bis(triethylsilylethynyl)anthradithiophene),
e} Al (pentacene), 3-8 A Alo] @ 3l <=3} (poly(3-hexylthiophene)),
3-H & Alo] @ 3l = 3A (poly(3-pentylthiophene)), 3-- € Ao] @



WO 2017/116143 PCT/KR2016/015420

[73]

[74]

[75]

[76]
[77]

[78]
[79]
[80]

[81]

%3 A (poly3-(butylthiophene)), ¥l 2= T}o] 30| @ 3 (benzo[ 1,2-b:4,5-b']dithiophene)
%31 A, PBDT2FBT-2EHO(poly(4,8-bis(2-ethylhexyloxy)benzo[ 1,2-b:4,5-b’]di
thiophene-alt-4,7-bis(4-(2-ethylhexyl)-2-thienyl)-5,6-difluoro-2,1,3-benzothiadiazole),
PDPP3T(poly(diketopyrrolopyrrole-terthiophene)) 5 & 483 4 3] o1} 2wy 9]
HA7E 7]l A B A =t

A1 E A 28 F(100) 7 A2 E WA 228 F(200)2 n-EBF] ERJMA 2B E
Eebshar, webd Al F7 R A (116)9F A2 77 RESA)(216)= 2H2 n-BHY
%ﬂ%EﬂEJﬂﬂAMQ

TA A SR, n-BFY] F7] HEE A = N2200
(poly{[N,N'-bis(2-octyldodecyl)-naphthalene-1,4,5,8-bis(dicarboximide)-2,6-diyl]-alt-
5,5'-(2,2"-bithiophene) }),9+ E 2} 4l (anthracene), | E &} 4l (tetracene),
&) A4l (hexacene), # & ¥ (quinolone), Y32 & 2] H (naphthylridine), 2
F v} = 9 (quinazoline), SFE &} t] 4} o] @ F(antradithophene), =+ 2 #(fullerene),
7| E # Y] 7} 2 3 A v} o] = (perylenedicarboximide), Y3 €&l T] ©] W] = (naphtalene
diimide), & 2] 214} 0] 2 # (oligo-thiophene),
6,13-8] ~(Eg] o] Az 2 I A ol ¥] )3 B} 4ll )(6,13-Bis(triisopropylsilylethynyl)pe
ntacene),
5,11-8] 2~ (E gl ol & A ol gl J)QFE gty sl o] @ #(5,11-Bis(triethylsilylethynyl)an
thradithiophene),
2,8-U] £ 2 2-5,11-H] 2~ (E ] o & A & of E] J(2,8-Difluoro-5,11-bis(triethylsilylethy
nyl)anthradithiophene), PCBM, Cu-32 & 2 A o}t (Cu-Phthalocyanine),
Zn-~ & Z A| o} 1] (Zn-Phthalocyanine) 5= 483 4 o} B vl o] W Q| 7}
o] 7)ol g8 ¥ A &=t

A1 A A (120), A2 A 5H220), A3 HA 2320, Al S A A T410) H
A2 57F A A9 420)-2 | E #(parylene),
=2 v e A F A 21 (polydimethylsiloxane, PDMS), Cytop(CTL-809M, Asahi
Glass), PMMA(poly(methyl methacrylate)), PVP (poly(vinyl pyrrolidone)),
Pl(polyimide), A3} &7 1] 35 (A1203) &9 dA&E4o] 482 5 o &
g ol M7 o]l A E A =t

a2 QY FA ST 32k A o] Ag HaeE g
23t A =] A e S Al e
Farg, g el Al sio] A oj &g 9] ol & & 40 e AT

EA HEY AAE R E 5= AFH, SRR
tutol 2 5 ThFE AnkEY A Foll 449 5 ek,
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[82]
831 olsh B el S M B el 33bel 413 o] el Aol o
e S o)

A, 270 9] Bhe ERAIAE S E9 6k Al EJIA SE $(100)2 F A Sk
[85] Uaog, Al E%Z]*Ei =(100) ”01] H Alskar, 271 o) W ERA AE E

[86] o], 12 E ﬂW*H Z(200) Aol H ‘]sh 27) 9] Wl Ewlx] A2

SEgslE A3 EWAAEH F(300)2 A
[87] 71 A1 B ERIBLL), A2 HlEﬂ‘r (BL2)el| wp& F7F 174 A4-&
Hlol&& &3l 24T 4 o
[88]
[89] [z o] A
[90] WL: 9] =<1 BL: 8] E&}Ql #(BL, BL) % °1= vt
[91] BL: ¥l E}9l #(BL, BL) = U 3k}
[92] vdd: A A Vss: A AT
[93] M1, M2, M3, M4: A &-& 8}u} = 2 %] A E
[94] M5, M6: =9 & Wbt Ed X A~ F
[95] 100: A1 EWA| ~EF 112: A1 =< A=
[96] 114: A1 22~ A= 116: Al F-7] 6= A
[97] 120: A1 A9 130: A1 Al E A=
[98] 200: Al2 EWM A 2E F 122: A2 =91 A=
[99] 214: A2 222 Z = 2160 A2 7] HEE A
[100]  220: A2 A1} 230: A2 Al E A=
[101] 300: A3 EWH A 2E F 322: A3 =91 A=
[102] 314: A3 A2~ A= 316: A3 7] HEE A
[103] 320: A3 A AU 330: A3 Ao E A=
[104] 410: A1 S A AT 420: A2 1A A9}
wrde] AN E A3 P
[105]  [ZA]el]
[106] AAof] 1:321] A A 0] Aol A=
[107] 27 o] utat EWX AHE Eshel= Al EWMA A F(100) A
[108] U= A} @) A (Silver-nano particle ink) E Z ¥ 5o] A =l A= 73

H
el Ex3t) dAg 34 T3l A=Y AEEE Y A7 TlAYHE
sko 224 A5} 52%)(Charge injection)& /A 7 T W Al € &l (Mesitylene)ll
o] THE p-EFY 9 A(diF-TES-ADT)E X ¥ &g 2 o] &3}o] A =<l
= Alolof] gt AAH ] A& Tl 8l & FUA 7| AL /U= S

gt 21 9ol Parylene diX-SRE F&ate] #7352 FA A 1 Aol
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[109]
[110]

[111]

[112]
[113]

[114]

[115]
[116]

[117]

[118]
[119]
[120]

[121]

Aol E A =L Y YA Y A (Silver-nano particle ink) E = # &l 5}o] &4 sir},

A1 E WA AEHZ=0100) Aol 1X3 o, 2709 vt Ed A A S E3HEE A2
E g 2] 2~E=(200) F Al

U= A} @) A (Silver-nano particle ink) & Z - B 8}o] A2 = ¢l A =& 7|3
p
Aol =xset. dxe] ¥4 Tl A=Y A E I AL BHA Y E

ko 224 A8} 529 (Charge injection)S /A FH T}, tho] E 2wl Al
(1,2-Dichlorobenzene)®ll = ¢] W& n-EFY] 9 =1 N2200[P(NDI20D-T2)]-& X ¢ ¥
AL o] &5l 22 =Rl A= Alolof] =Gt A T4 & F 3
Sl E A7 A 1= 542 e T L Aol Parylene diX-SR& &
FTatolo] 5SS 1 Al AE AF5S v YA A=
(Silver-nano particle ink) & 3= H ¥ 5}o] & A &} G T,

A3 E WA 2~E F(200) Aboll A|5tar, 279 utul ENX A S ¥ 315 A3
E X~ =300 A

25 AP EE T8z T2 E AR vk &R Alo] E 910l Parylene
diX-SR& & 8to] . 2 <
ink)E 2t Ax =l A=E V] Aol =itk dX e 348

Bl A= AEEE YA 7| THA Y E oM HAst 9 (Charge
injection)& A 7 o}, WAl E &l (Mesitylene)©l] =] RH& p-BEFY) & =
(diF-TES-ADT)E Z Y T4 & o] 884 2z =9l A= Aol =¥kt
AdAe ¥4 el Sl E FHA7I AL V=Y S-S s
npA o =2 g o] 2] & o] §-3fo] Hlol=g a1 Y S o] &8to] H|ol =&
A9 deoB2H 7t F1ke] H= AAE sl

» =1 (Silver-nano particle

[-'>~1
o}JI
m
ofl
ox
p‘L
38
N
=
.
EQ

Al 2: 379 A A o) A B wakalis HA Y Ho] M oAl He el
Az

Aol 1ol whek A28 33k A w0 Ae] FHL D (Amay)el 4 Eshol
108 102 (10070)2] 42 3 310] & o) 4l E-e) & A zskgic). 2

Bl AL
shibel ekl FHein, 7t o] AB e F v E gl g FHa) 2
hole vhw G QS EAYFo R FAT 5 Ak A =eiel D)

H| Eg}2l-& 7} Ao Hlo] B & ¢ 3L (Read), A1 % (Write)3} = ¢} 8+-& st}

Algle] 1: 3291 4 A Sl s1oj o] WP e AE

e ] 1
B2 kg o] 3x] A A 7 Fo] Al o] W Fg] 7} -5 A A 5 5-o] - (Static Noise
Margm, SNM) 54 (Vdd/29] °F 70%)S- 2+i= %12 Cross-coupled Inverter2] 18]

2+ (Butterfly Curve)E 53l &<2138} it}
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AT
FAoE A 4~ AT D =)o) AL 747} 7k
EdA2E =2 A E = A9 ao] o],
g7 A S A
H] E gfQlat 9] = gjlol] 247} o174 ¥ o] c]o]EH NEY EES
AEeh= 270e] 2938 Hhe EQX] 2] 2
Al h(vdd) = HA N (Vss)oll A HOJ Hlol &7} 715 3
FEH= 1 o8 A48 v EJAAEE et

_I

p

s
[@))
=
Lo
=
=

R PR

371 6782 Hhef ERA 28] Foll A A EiE 27) o] vy ERA A E
Tk Al EWA 2E F

7] AL EWH 226 F Aol 91X15baz, U X 47 <] uhuh E ] 2
%oﬂ}q AElE o7) o] vkt E X AE & E3tEE A2 E @;q/\az. =1
71 A2 ERA 28 5 ol AAAIsEaAL, Y A] 270 o] e ERIA| 2B S
SERtehE A3 EWA| AHF 8 E3e)aL,

0%

71 AL ERA 2B 59 1 o]/ %i%“ 371 A2 ERA 2E F9
1& o] del A=ol W74 AAE AL, GV A2 ERA SE T 1F

ol gl A=t V1 Al3 E%Z]*H*/] 1§ o] de] H=e] 7714
A AR A AT 2] 32kl A7 2] A

7] 6709wk} E A 2 F 2717k n-BFY 2 pEFY B 1F 0] 3L, A7)
67121 Bk E X 2 E U K] 470 7F 0Bk 2 pEHY] E v A
1%0] 1L,

7] 67 9] ukn} EdH 2 E F 5% BFele] 27)7F 4] Al A A3

EWA 28 F F 1hS] EdA 2E Sl E3E

B2 1] M ZAALE F A B B 7] AL
A3 EAA 281 % F U A 2709 E R 2B 20l 272714
T AL EH0R sz S M ST 349 AN 2] 4
A2 8ot A,

=]

o
ol

2ol 2% A 2

U9
o
Jim

b

371 2719 E%X]*Ei%(b) 10l X3 ElA ~E e} 4]
EW@A2~H Sl 23E EWRA 2EH LT Al E AFE T8
A EH R dh= A AT T2 33 G =] A,

A1ael] Ao A,

A7 A1 EWA2E Fo| Al 22 A Al =0 A= E Al F]
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(7478 13]

[ 14]

[7d -8 15]

(poly{[N,N'-bis(2-octyldodecyl)-naphthalene-1.4,5,8-bis(dicarboximide)-2,6-di

yl]-alt-5,5'-(2,2-bithiophene) }), o+ E 2} 4ll (anthracene), Bl E 2} 4l (tetracene),

&) A4l (hexacene), # ¥ ¥ (quinolone), Y32 & 2] H (naphthylridine), 2

F) v} 9 (quinazoline), FE 2}t #}o] Q@ #l (antradithophene),

=5 2 d(fullerene), ¥ & &l t] 7} 2 5-A] v} o] == (perylenedicarboximide),

L} 32 k@l T o] 1| = (naphtalene diimide), < 2] 2144 0] @l (oligo-thiophene),

6,13-0] ~(E ] o] 2 2 A of ¥] )3 B} 4l )(6,13-Bis(triisopropylsilyleth

ynyl)pentacene),

5,11-9] 2~ (E gl o g A Hol Bl J) oL E gl ] o] @ #I(5,11-Bis(triethylsilyleth

ynyl)anthradithiophene),

2,8-H &2 2-5,11-H] = (E g o & 2 & o ¥] d(2,8-Difluoro-5,11-bis(triethyls

ilylethynyl)anthradithiophene), PCBM,

Cu-> &2 A] o} (Cu-Phthalocyanine), 2

Zn-X 2 & Al o} (Zn-Phthalocyanine) %ol A A Bl % 15 o]A}o]ar

&7 p-EHd 7] HE A

diF—TES—ADT(2 8-Difluoro-5,11-bis(triethylsilylethynyl)anthradithiophene),
e} Al (pentacene), 3-8 A Alo] @ 3l <=3} (poly(3-hexylthiophene)),

3-H & Alo] @ 3l =3 A| (poly(3-pentylthiophene)), 3-- &€ Ao] @

%31 A (poly3-(butylthiophene)),

Zt}o|xlo] @ Hl(benzo[1,2-b:4,5-b'|dithiophene) & &4,
PBDTZFBT—ZEHO(poly(4,8—b1s(2—ethy1hexyloxy)benzo[1,2—b:4,5—b']di
thiophene—alt—4 7-bis(4-(2-ethylhexyl)-2-thienyl)-5,6-difluoro-2,1,3-benzothiad
iazole), @ PDPP3T(poly(diketopyrrolopyrrole-terthiophene)) %ol 4] 41 &4 ¥
15 o491 AS AL BR o s 414 F P2 3349 44 o]
A,

A58}l Qo] A,

F71 A A, A2 A, Z A3 At Foll A e 15 o] Aol
27y w4 o2 3 dl(perylene),

=2 U v & A Z A Q1 (polydimethylsiloxane, PDMS), Cytop(CTL-809M,
Asahi Glass), PMMA(poly(methyl methacrylate)), PVP (poly(vinyl
pyrrolidone)), PI(polyimide) & 23} F1] (ALO,) Fol A A8 H 1§
old& E¥shE AE EH QR oh= R A 2o 3xhl A 510
Al
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371 A A A, R A2 S AR Foll A AEE 1 o] o] A
=y 2 o =2 9 (parylene), = 2] Y M E A = A <1 (polydimethylsiloxane,
PDMS), Cytop(CTL-809M, Asahi Glass), PMMA(poly(methyl methacrylate)),
PVP (poly(vinyl pyrrolidone)), PI(polyimide) & 4t3} 1] H(ALO;)
S AEE 1F o] & 2ot A EA R o= AT
32k G A F ao] AL

1] A1FY A AT 3AH A 510
E3tet= A 2o A oj Al E .

71 AE A A ST 2] 32 A A | Ao

8] 2709 WM E-IA B E el Al EA

71 Al ERA 28 F el §14]5
tohiz A2 EJRA 2E TS FA sk 9l 3
}7] A2 ERA 2B T Aol fIA]skaL, 27 & Bhf ERA| 2E E
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