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Research and development of non-uniform compensation circuits for organic
transistors using floating gate structure
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This research is an effort to develop a "characteristic compensation
technology” that dynamically suppresses characteristic variations among flexible organic transistor
elements by integrating "floating gate type organic nonvolatile memory transistor technology" and "
flexible transistor technology” to realize flexible transistor integrated circuits with stable
operation. This is an effort to realize flexible transistor integrated circuits that operate stably.

Specifically, we have optimized the process of floating gate type flexible organic transistors,
realized suppression of threshold variation, and developed a further property compensation
technology, "property compensation technology by optical process”. These results were published in
the world-renowned journals Advanced Materials and Nature Communications, and received high acclaim.



M. Sugiyama, et. al., Nature Electronics 2, 351 (2019).

T. Sekitani, et al., Science 326, 1516 (2009).
T. Sekitani, et al., Nature Materials 9, 1015 (2010).

TFT

TFT



DNTT

nm

Organic Electronics Flexible Printed Electronics

( = <100 mv)

10kHz

SPring-

2cm2/Vs



Materials

Nature Communications

Advanced

\ SN DNTT C10-DNTT DPh-DNTT
S
< g wi Triptycene wl Triptycene  Vp=-2V wi Triptycene  Vp=-2 V.
wie Triptycene wio Triptycene wlo Triptycene
i LY e &5 Fiting £ Fiting & o
1 e g iting line g iting line g iting line:
Auswwﬁaﬂx shictin '<; = - Fitling line < T~ Fiting tine Z o} - Fitting line
§ [ = pese s E E
E SSrERIUE [0 o] r=100% T |reeem T o4l reoon
Y -|mmmluummxuummmumalunum “c10-DNTT r=99% Sospr=101% 504 r=100%
- Paryene dieectic (-25 nm) SN Tost iz
B Au gate cectmde (30 nm)
L) Parylene subsirate (1 ym) 0 0 2 0
s DPh DNTT 05 0 05 1 15 2 05 o0 os o ETRE] 05 0 05 4 15 2
Triptycene s (V) Ve )
e Cc8-BTBT DPh-BTBT
( X 4 T Triph 3 i
wi Triptycene wi Triptycene
i ‘F”C"D wio Triptycene wio Triptycene 25 w/ T”ptycene
if 3 P 8 o :
L ). ; Ausamw‘dra\nahdmdn(iﬂw) s. o oy - Fitting line & ST, Fitting line: b, w/o Trlptycene
[ I /Cr@/ x + Fitling line = + Fitting line z
> -Illmmommwm semiconductors (30 nm B g Rl ;% [ r=102% g‘ G e E' ?
? Y —lmumm[meumummmlmulmum CB'BTBT 0 = I B 31
o 9 oan| Parylene diclectric (~420 nm) o 3 3 Ed
A e [ Augate electrode (30 nm) : YA Vp=-40V V=40V o5
@ Q‘ J - =
S Parylene subsirate (1 pm) { 0l—= s ol L 0
A4 20 10 0 -10 -20 -30 -40 20 10 0 -10 -20 -30 -40 DNTT Ci-DNTT DPh-DNTT Cg-BTBT DPh-BTBT
Trgtycens | DPh-BTBT R Vi o v

Triptycene SAM is effective in other organic semiconductors

Polymer nanofilms with high spatial resolution and high Vth controllability
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