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Influence of the Interface between Polymer Gate Insulator and Organic Semiconductor
Layer on Electrical and Optical Properties of Organic Light-Emitting Transistors
based on fluorene-type polymers

Masato Ise, Hitoshi Tanaka, Hirotake Kajii and Yutaka Ohmori
Graduate School of Engineering, Osaka University, 2-1 Yamadaoka, Suita, Osaka, 565-0871 Japan

The fabrication and electrical and optical properties of top-gate-type organic light-emitting transistors (OLETs) utilizing
poly(9,9-dioctylfluorene-alt-benzothiadiazole) (F8BT) and various polymer gate insulators are investigated. We fabricated
F8BT OLETs with various types of polymer gate insulators such as poly(methyl methacrylate) (PMMA) for acryl resin,
Cytop® for amorphous fluoro-polymer and poly(cyclohexyl ethylene) (PCHE) for hydrocarbon polymer. Because the
carriers in OLETSs run through the interface of insulator/active layer, we investigate the influence of polymer insulators in
OLET characteristics. The F8BT devices with PMMA gate insulator show ambipolar characteristics and yellow-green
emission. For the OLETs with Cytop, the unipolar characteristics and the increase of hole current are observed. For a

device with PCHE/PMMA bilayer insulator, the hole field-effect mobility is improved.

Keywords : Organic Light-Emitting Transistors, Top-Gate-Type, Ambipolar Characteristics, Fluorene-Type

Polymers, Polymer Gate Insulators



BESMHRIME F2E8F 15

J. Soc. Elect. Mat. Eng. Vol.22, No.1 2013

1L IZU®IZ
B ERMEHIRRE S & OB E T o &
A EDHZENTE, o, KEAMELE= X M
AL VWO FrREFLIIFEEREZED TS, ik,
EKIR7 0t A TERAERENS T FAF v 7 IZR
RENBZZ VXTI NERA~DIGHANFRETH Y, R
BEICEOH LOVETRSBS~DOHFR T E > T3,
iz, BEERZDIE T ¥ A H (organic field-effect
transistor: OFET)IXE T2 % BB 5720 D7 /34
2 & LTRACHENMTbh T3, W
HEHEN T Y R # (organic light-emitting
transistor: OLET) B2z 1 oD F A 2ET, H
BEXTAA—FNEORNXLERDR T VR
DAL »F o Tt % 3| 2 T SHEET 1/ X
Thd, THIZLY., ERAM EL HEEHELNZ
PRI TEHEB L TWEHEL 74 27
LABRYEFNT P RAZ DR TOEREBMNAREL 25
%, BR2ER{ECEEEREICER D LHfFEINT
W3, £, MEAKERBICEOTER KD
B, BT ot 2DOMg b, EaX MEEWoTol
KRBWTHHEERENE LTH/BIhTWA,
V=R FuA VBEPOEASNT-AHLNT
VAZDEMRBRPOBR X ¥V TIEF ¥ RN 2R
T 5, BEIRY—R « RLAVEREZRIRL, HiE
HHEZRAWD LEFEELDOREDOF ¥ FNL %
RTDIENTED, v U T & ARE
KBAREMOKT ) A— i EE L, HEE
AR EEENmIZS T b2 FTHFHRIE
FEERLEXEEL D, n BIEETHD IR
A T ABAITO)DHEREEIT, 7vA L RéE
O #% 5 #% o5 $L3E (highest occupied molecular orbital:
HOMO) #E{if & & {K %5 #) 1# (lowest unoccupied
molecular orbital: LUMO)E(Z DBz H A7, EY]
REBERMZL Y, BFLEMLIZE bITHEBEE
BIZEAFRETH D, Ehi, ITO ERZ AV =7
WAV RERTFIZESWE by 7S — NEHRE b
TV URZE, WML RS RS, PHT
AHFRTIE, Y—A -« FLA EBELLTITOE
B, AREEEMEE LTIV L RERES
FERAWE by 75— MU OLET 21E L 1=, &—
MR R L TRRa 2R = —2fEH L, @k
ENEB/EEOSREIZOWT OLET ORFRHMES
L. Y =—5— MERBE/ARFEEFRERETO
BRI EARFE~ORE RN LT,

2. EB
TNF L rRERE S TFHEHIE R EFINE
PRELEM (CENICEELRE S TFEREL MR E L

THmohTn5, WEICRESECHRLEIZLY
xR HRELY A L, AFHFESSERSFEICELR
Bh2FENMONTIIY OFET DME L LTHERE
EHOTWVWE, EFETIR. EF%3IHD
benzothiadiazole % FH 42 7/ A L - RILEE HF
@ poly(9,9-dioctylfluorene- alt-benzothiadiazole) (ELF
F8BT) # A M L E KB A/, FSBT(H &
#4:ADS133YE)id. American Dye Sources Inc. 3 ¢ ™
RS TEOEEFALE,

[ Ag ]

Gate Insulator 2

Gate Insulator 1 0.0 0
n

1TO | F8BT [1TO
H,,Cq CH,, N{\ >N

Glass Substrate

(a) TFHBE

(b) F8BT

CF, %}H =
T éf_c{
\
o *F
CF,
(c) PMMA (d) Cytop (e) PCHE

X 1. AFETHOWZQFFHEERN
(b)F8BT, (c)PMMA, (d)Cytop, (¢)PCHE D 4> i

Fig. 1. (a)Device structure and molecular structures of
(b)F8BT, (c)PMMA, (d)Cytop and (¢)PCHE
used in this study.
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Fig. 5. Output characteristics of an FSBT OFET
utilizing PCHE/PMMA bilayer insulator.
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