B2t Hol kO % W Vol.42  No.6
2021 4 6 1 CHINESE JOURNAL OF LUMINESCENCE June, 2021

M EHS: 1000-7032(2021)06-0871-09
HAT & )20 a5 F Y w3 PR R AT PL A TR U AR k23

Moo, B B B bER, T
(BB ALK S ARBESEBE, 45 SR HR E R TR,
IR R ARG IR E R E SRS E &, Z8 A 230009)

=]

L

T . W TR T -2 RSB0 A Y0 (2-F A0 = S W3- 5 ) - I — 0 - — I8 1 % E 15} ( PBIBDF-
BT) RS 2% AR R (1 P 2 P R B B SUAG BRr o AETAH 208 0 Tk L) R - 20 2B B T 6 1 AR T M % )2
A PBIBDF-BT A8HE . REHIISE T PBIBDF-BT MMM S 2R S ERE G R, SCIRss R A, i
JZ PBIBDF-BT A8 i 28 0 R LA BLAF IR R PE B A bERE S 22 . A0 I 5 J2 RE A6 A J0UHR o 15 IR 1Y)
FL 2k B I 2R TS 2 A R, 2R AR SR b T 5 AR Z E0 i 3 J2 KO Z AT RS T
PARGE SRR IRAE R 0.58 em® + V7' s IS R R UL B AR A2 EON 2 R R R T R
#_ 3@ 3 PBIBDF-BT MM E 2 ik B4 HTE 1.0 x 10 SEEME T, %R 0.23 em® - V™! - s~ Pl
ARG E 28 R 90. 7% (PERE RAFHY OFET 2 SAfZ 18

X & . AYUEMERARE; HR-ZHRIRAY; KK ; BEEEZ
RE SRS TP212 TERARIRAD . A DOI. 10.37188/CJL. 20210107

High-performance Organic Transistor Ammonia Sensor with
Laminated Ultrathin Film Structure

CHEN Han, HU Qi, QIU Long-zhen, WANG Xiao-hong *
( National Engineering Lab of Special Display Technology, National Key Lab of Advanced Display Technology,
Academy of Opto-Elecironic Technology, Hefei University of Technology, Hefei 230009, China)
# Corresponding Author, E-mail; xhwangl1@ hfut. edu. cn

Abstract: The electrical properties and the ammonia sensing transistor characteristics of ultrathin
film laminated transistors based on donor-acceptor conjugated polymer bis (2-oxoindole-3-ylidene ) -
benzodifuran-dione and bithiophene ( PBIBDF-BT) were studied. The PBIBDF-BT ultrathin films
with different stacking layers were prepared by phase separation method and transfer-etching step.
The relationship between the number of PBIBDF-BT ultrathin film stacks and the performance of the
device were systematically studied. Experimental results indicate that the single-layer PBIBDF-BT
ultrathin film device has good sensing performance for ammonia, but the electrical performance is
poor. Ultrathin film stacking can effectively improve the electrical performance of the device. As the
number of ultrathin film stacks increases, the device mobility increased. When the number of ultra-
thin film layers increases to 3 layers or more, the increasing trend of mobility slows down and the
maximum mobility is 0. 58 em® + V™' « s7'. The ammonia sensing performance of ultrathin film

laminate devices shows a downward trend when the number of layers is 2. Through the PBIBDF-BT
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ultrathin film stacking method, an OFET ammonia gas sensor with good performance was prepared

under 1.0 x 10 > ammonia environment, with a mobility of 0.23 ¢m® - V™

current change percentage of 90.7% .

-1 .
+ s, the source-drain

Key words: organic ultra-thin film transistor; donor-acceptor conjugated polymer; ammonia gas detection; ultrathin

film stack
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Fig. 1  Repetitive transfer-etch process of PBIBDF-BT/PS
blend films to form PBIBDF-BT multilayers
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Fig.2  Profile analysis of PBIBDF-BT ultrathin films with
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