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Visualizing Molecular Ordering Behavior in Polycrystalline Organic
Semiconductor Films by Friction Force Microscopy
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[1]S. Inoue, et al. Chem. Sci. 11, 12493 (2020). [2] R. Miyata, et al. ACS Appl. Mater. Int. F1Jl| .

(c) Friction

n'e juoipL4

Fig. (a) Chemical structure and molecular packing of 2-C8-BTNT. (b) Surface topography and (c) friction
force map of the polycrystalline thin film obtained by AFM. (d, e) Crossed-Nicols polarized micrographs of
the thin film. The dotted areas corresponded to the scanned areas by AFM in (b, ¢).
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Carrier Injection Dependent on Electrode Work Functions
in Sharp Switching Organic Single-Crystal Transistors
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U. Tokyo !, °Shinji Tsuchida', Keito Murata', Yuichi Nagayama!, Satoru Inoue!, Tatsuo Hasegawa!
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179, [1]G.Kitahara et al., Sci. Adv. 6, cabc8847 Electrode work-function (eV)

© 2024%F ISRYMEZ S

(2020). [2] K. Murata et al., Phys. Rev. Appl. 21,
024005 (2024). [3] T, 55 71 [BS A B
DRFPINGEZS 24p-22B-3.

Fig. (a) Schematic of device structure and SAM
treated electrode surface. (b) Electrode work-

function dependence of mobility.
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Mixing-Induced Control of Polar Molecular Order and Strain Gauge Based on
Piezoelectric Organic Semiconductor
REXRL Y ERFCEMS?, OD)—RE £! RMEA FKX! EH @K
B B2, HEEL RN F£E?
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%38 N L7z 4F-Ph-BTBT-Cuo(4 a)ik, W I i YR THRMEZFTHIH LA 9 /0 FRYIE 2~ 4, &
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- B PSR AR L AL 4 e . Fig. (@ Chemical structure of Ph-BTBT-Cio and
[ [SEQV==W)IN H A ’
T SBFREARCS G ORI, 7 4F-Ph-BTBT-Cy. (b) Schematic of the herringbone

— U ((ARIR)/e)IE 200 LI T, U @i o structure in the equimolar mixture. (c) SHG polar plot
) o i for the equimolar mixture. Polarization of the
v IR Bl ILE L 7o, I TIZIE  fundamental light and detected light were set parallel to

~ . N each other. The solid line represents theoretical fit. (d)
AROMWIE FRAING, LOHEBHRE  Schematic of the two-terminal devices. (e), (H IV

DI — CEE OB SO TR T 5 cha(acteristic_s of the pristir_le Ph-_BTBT-Clo and the
[1]S. Inoue et al., Adv. Sci.11, 2308270 (2024). equimolar mixture under tensile strain.

[2] P& D, 25 71 BUSH B RN =, 24p-1BC-3.

[3] T. Fromling et al., MRS Bulletin 43, 941 (2018).
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Bottom-Contact-Type Short-Channel Organic TFTs with highly lyophobic gate insulator
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U. Tokyo ', AIST 2,
°Keito Murata!, Shinji Tsuchida', Satoru Inoue!, Toshiki Higashino?, Tatsuo Hasegawa'
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EH5/h &V, L L10 pmEL FOREF v RO 7=, AR E (22 7 MEHi~
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COBEBIRIER EIC T N VT T T 3B LY T v FVEL0 umBRE O BN X — 2 B 15
7oo ZOFEMSZ —2 T, Ph-BTBT-Cio& Ph-BTBT-C1a % (AFEEL97:3 TR A L 721k 2 VT8
BHIE L7 SR A, LR A = A ABAAEBNC L VR L 72 (Ka), ZHuc kv BEs
N2 TF ¥ RVE9 umDFLF v /L OBGBCRIARETFTIZHB W T, Mbellmd LK oIce A7 Y &R
NS . 23 OSSIENN100mV/decLL FOE R A2 A v F o IRBRELELNTE, 12534 2
BEEIIRARTHLeomVsTRTOENRREL, RF v RVFTOVIORRE TH o7z, T
F ¥ FNBAITBNT, 2% 7 MEBUCSEEO RN RIS, EME IfE SN TWD 720 &
EZoND, iEHETIIINOREZESE 2. BGBCHTFTIZEBIT DT /31 ARt a2 7 MK
FLORFIZOWTEHEREITD .
RS TR AN RIS 24p-22B-3. [3] G. Kitahara ez al., Sci. Adv. 6, eabc8847 (2020).

[1] K. Murata et al., Phys. Rev. Appl. 21, 024005 (2024). [2] AT, ZE71E])S

(a) (b) e ©
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Fig. (a) Schematic cross section of TFTs. (b) Transfer characteristics and (c) output characteristics of short-
channel TFTs (L = 9 pm). Device mobility is 1.0 cm?/Vs, and SS value is 84 mV/dec.
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Fabrication of crystalline thin films by very high-speed blade-coating using liquid
crystallinity and their transistor characteristics
RIKKRES (M2)fhK —itt, 30 #— 2REF #485
Tokyo Tech, °Issei Suzuki, Jun-ichi Hanna, Hiroaki lino
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@ p-xylene (2%} 2 HIR(30°C) TOIEMEE HMEN 7= D =
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Ro A4 BUBOR S | NE LT, 10

Fig. 2 AR T BAMEBIBIZE 0 5 30°CHRUYE TIIA 10"
B)— 72 B RE DS HERR S U7 — 5 . 80°CHUEE T3y — 72 kk »
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R, EDOTDMOIER ML & AR, =il T o mE R . {3x10*
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DSC 76 80°CHB TR IRIEZ R L TV H EHZ XL 0t
D 3, FIARCEEMEIG ) O I3 TR IR R N B AR & 107 1x10*
iz, REERICBTHHEHKE S ITR LY
Landau-Levich FEI CIEAESIZ RN T o Z DITAE LT,
BT AN U TR E O S SRR S TR S v T, .
FERRL U K> TRENENME T T 5720, BAERH 5 N .
56, OTFT ERELRFIC T T2 BB E N &V RIS~ 10°
HMEIN G D, ARBFTE T DALIZ 8 T H AT B 7 107
NI LA ) A B RE NS DL D T2 R R
G2 HIRE L 72w, Fig. 2 (2R 10 51 O fafifs s feik
(Vas = -5V) %1597, 30°CHRUBE DA 1T R — 2 eI 10° F
O BEBENMEIESLSENKRE o720, Mm% F 10%F
H L7z 80°CHRUE DA 1T 4.9+0.32 cm?/Vs TEENME
65%¢ . EIEZHOXDDIRVEREER R LT, »

7 L— Ra— MBMEICBW TR ZTERT 5 2 o
& T, L TRD B D B EERE(00mm/s DL E)iZ 10— -
BWTH, BEDIESENDRVWEBEIE T U X AW
N %@%T‘é‘ & UR FL—Fa— Rk ﬂg;jﬁﬁﬁ Yt ﬁ%{é = Fig. 2 Transfer charelcteristics of 10 typical OTfTs fabricated by
T VAL DO LEITBD TR H A FEF 12 B g:ma;dsi_)?oafllﬂg atinssgtscs(ﬁc:)xtalogriiZ?) anrwlidcr%gco%y(mmggg;y“gll‘

10° — 7x10"

6x10™

] sx0t -

L (A)
S

5
{ 4x10™ B

2x10

L (A)
5

10—11 L

ThbHE ,"u wmoTHens o Ph-BTBT-10 polycrystalline thin film fabricated by blade-coating
at each temperature. Coating direction is left to right. Sclae bar:
1. M. Le Berre, Y. Chen and D. Baigl Langmuir 25 2554 (2009). 100um
2. H. lino and J. Hanna Adv. Mat. 23 1748 (2011). 3. H. lino, T. Usui and J. Hanna Nat. Commun. 6 6828 (2015).
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High-k ¥R L A F ¥ FAVBDOX v U 7 EFEE S 0hE
Improvement of carrier accumulation capability in the channel layer using high-k insulating films
FOR LR RGO E AR, RERES, Slar, EERERE, WA KRS
Tokyo univ. of Agri & Tech. OTaiki Fujitani, Naoki Goto, Yoshitaka Iwazaki, Tomo Ueno, MItarou Namiki
E-Mail : s247685w(@st.go.tuat.ac.jp
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A AERARIZE R RS T C 100°C, 30 50D 7T =—
JVALER % i L 7= OTFT Tlix, v &k MFEDOER
REMERE L, RLA -y —ZAMERIERT S
—J5, MR Y — 7 EIRITIFEAEEH TS L
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2. ERFGE
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%o, 9. MOS DIERFIEIZLL T D@ TH 5, n*-
Si Kb 2V LTtk ANy &2 U o 7iEE VT Hf
H =27 b HFO, #f i & Bl L 7= & o (S 17
nm) &, SiO Rz (BE 17 nm) 2 H\Wi=b 0%
TERR T %, I, BZEZEEIEIZ L T — NER &
LTCTAlIZREL, 2O EIZHFE 10nm O 2
HWIRAZ TR 5, i, EEoEMmE LT Au 2 7%
BT D, ERLT=OL, 2o C-V Rtz bk
L¥ v U7 OEMEMRT 5,
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Fig.1 Methods for creating MOS transistors
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AWFZETIE, AREEGEDOEWE R FHEITHLR) L Z o DF ) Ay v a2 R EICHKT +
FEZUDRAZEERLE, 2 OHIEEPEIC OV TR L7z,

E BRWREICLIORY DL E T Ay v aiiliER L, 150CO e — 7 L AL &
TEFEHRIC L 28 ) Lo OHERZAT o 1o, IRIC, BZEREZ VT — MEME L Ta% 100
nm, LFERFHRE 2 W TH — Mg e LT L& 300 nm iR L7z, £ 0%, AEE
{KJ&g & L T dinaphthothienothiophene (DNTT)% 30nm, Y —A KL A V&R L L T4 % 100 nm Z 4L
ENEZEFRBITTHE LT, Fig LIZER LG 7 + N N T O RAZ DT /31 AHEE & ERFE
ERY AERLIZARK T + b b7 2203 Bt IR L7ZBRICK 1.8V OBfEEEDO 7 b
WHERR S, JSEMEZ R T Z L SRS T & 7,

[3EE] AWFZEIL ISPS BHIFE: JP23H00173 DBhk A % 1 7= H DT,

[1] Yokota,T et al. (2016) Science Advance 2, e1501856.

[2] Miyamoto, A et al. (2017) Nature Nanotech 12, 907-913.

[3] Gwon, G et al. (2022) Advanced Functional Materials, 32(35).
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Fig 1 (a)Schematic illustration of the Nanomesh device. (b) I-V Characteristics of the device
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WEREL 72, FriC AATEAOHRTH 2 AROREREICHK L CH—E5TH->Td
Gk F T ANEPHETE 5 2L 2FALL 2D THET %,

(B X OHR] 7u—F 4 v 277 — M AAT (FG-AAT) D% THrE % Fig. (a) IR T,
SiOy/Si FEt LIC AR b 47— FEM E LT Au (30 nm) /Cr (5nm) Z EZERE L, 7 — b ik
& LT HfO; (40 nm) %7 FJEHEREIC X O KL 72, #HEV>T FG JE & LT Au (10 nm) /Cr
(5nm) 2L, b v AR L LC HFO, (10 nm) ZREE L 7z, Ko —7 4 v 7 &I
EAEYZFL v (PS) ZHw, Ay a—MEICXY 10 nm B L 7z, Z Otk p Bk L
L T C8-BTBT (16 nm), n A= {k L L T PhC2-BQQDI (8 nm) % H2¢7KE L 7z, wikiC Y —
Z, Fu A vEME LT Au (30 nm) %’ﬂzﬂ;:b FG-AAT % F#LL 7=,

Fig. (b) I AAT @ Ip-VoFitE %R $, FG ICEBM AMERF & LT IR EE (E-f%)f
7= FEE (Vo) 1.8 VICY — 27 (Voea) Z D ATLD FIM VERSBER SN, K E@»
NAEEE (Vo=5V, width=10s) ZHI$ 2% &, FGICETVRERET 5720, Voeak ci 1.8V 2
528V ~ENIL 72 (F#d). —F. AD SV REE (Vo=-5V, width=105s) TlZ, F—1LA
GICEBIND 720D, Viea 12 0.7V~ LR#R), &KL LT21IVICED Vpeakﬂ%'hﬁl]%:£
HL7, Co#2ELL, —=2—0EALT7 4 7FTF~NGHLZ, ADASVZEIE Vo= -
5V,width=100ms) ZFIfiIT % & FL A VERIIIEML, > F 7 RE@EEZR L0, 61
BDOAVZBERIAMULET 2L, FL A VERIEM?SEMDICEEL, & F 7 240H %
™ L7 (Fig. (c))o W, TD X5y F TR ZIRTICIT OV AEEORM: % [ iind
DR D DD, AAT{;tAﬁ'“HIi%/Ta“t@FJ DANNVAEETEHTE 5, ZOfR
IZ. FG OfiffEIRAEIC f—E5ThoThbLlkAhsF 7RAEEEHHTEL -0, L
DEREDO=2—1 VI w?’%%ﬂ)ﬁﬁ%% CEBLHRTH D,
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Fig. (a) Device structure of FG-AAT. (b) Ip-V curves of the transistor after applying different Vs pulses,
where Vp was fixed at 3.0 V. (c) Synaptic potentiation and depression characteristic in the FG-AAT. Here,
Io was detected at Ve read 0F 1.8 V and Vp, reag OF 3.0 V after applying negative Vg pulses (=5 V, 100 ms).

[(Z#>CHR] [1] K. Kobashi et al., Adv. Electron. Mater. 3, 1700106 (2017). [2] R. Hayakawa et al. Adv.
Mater. 34,15, 2109491 (2022). [3] R. Hayakawa et al., Nano Lett. 23, 8339-8347 (2023).
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