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Temperature Variable Time-of-Flight Measurement Technique
Applied on Carrier Mobility in Conducting Polymer

4

Zhang Yating"** Xu Zhangcheng®® Yao Jianquan®
' State Key Laboratory of Chemical Engineering, School of Chemical Engineering and Technology ,
Tianjin University, Tianjin 300072, China
? College of Electronics and Information Engineering, Tianjin Polytechnic University, Tianjin 300387, China
? Key Laboratary of Weaklight Non-Linear Photonics, Ministry of Education, TEDA Applied School ,
Nankai University, Tianjin 300457, China

' Key Laboratory of Opto-Electronics Information Technology, Ministry of Education, College of Precision

Instrument & Opto-Electronics Engineering ., Tianjin University, Tianjin 300072, China

Abstract Carrier mobility is an important factor in conjugated polymer opto-electronic devices. Its value is much
smaller than that of semiconductor material, so time-of-flight (TOF) is often used to measure it. By setting up a
temperature variable TOF detection system, the carrier mobility in polymer can be accurately measured. In principle
and practice, some of the key factors affecting the accuracy of test are discussed, including the limit in the number of
optical generated carrier, film thickness, pulse width, the external circuit response time, carrier relaxation period in
a dielectric, as well as frequency of amplifier and detector. The accurate and reliable results can be achieved only
when experimental parameters are selected appropriately.

Key words measurement; time-of-flight; carrier mobility; conjugated polymer

OCIS codes 120.4820; 120.4570; 120.4630

1 B = LB R G MR T 6 g O A LB AR
BT TR R bR P S B A PR PHAE L 55 R 25 I e R S A S

TR TR v B P A £ S0 R RTINS TR R,
F WL LB 6 2 P R TR S, ppsk,  ASHERE PRI BR T DA AR R T Oy 1077 ~

KRB 2012-03-12; Y EIME T HHEA: 2012-05-16
EE&THE: HEKAARRIES(60976090) FIRHA % H Q15 24 (11060302029) ¥F B8
PEE B A SROHENS (1983 & Wi )5, F NG MUK FOEH 72 T ATF5T . E-mail: yating@tju. edu. en
S E A ARTEREL970—), I AR W A T O, B A R A RO 2 AN R A D T ST
E-mail: zexu@nankai. edu. en GE{FEE R )

0908005-1



i &

# ot

107 em® /(Ves) IR RN I8 A W 7E 2 5 14 b1 k) vh
AR G5 BT AR ME FH AR 8] 0 O 2 A5 204 N
BIEER, TP R A Y A SR A b e B 5
117X B AR . RAT I ] CTOF) J7 2 iy ) 4 4 4 38
BV R T IER RN R,

AR SCHN A AT H @ TOF K4 &, & 1
EEWTHHERE SN ERTERRE, KERS
S BOAR Y i 22 IRK . 7k A ie T
TOF i 7K 52 #4720 2 vl F A6 00 9 10 B2 A 52 Wi 1)
— BB R R BB RUN EI, A  [RARf
M TOF J5 ik 800 T R MR & H — &
AR R .

2 TOF ki 77 ik

W' - RE L IS 2 80K I B0 A F TR i
Hazghh, FEAMM A PAE T 28000 T 2 0E m)
R ol o i 1] B Bl 119 2 5 FR Oy U A% SR B . S Bl 5 1] R
B TR DL A e R . R SIER T,
R PR o S E BUEL

v = uE, (D

b W TR TR, MIRITS R, FR R
LR T 8 T 0 S R B A em®/ (V-
$) o FEIRR I AR R S A — B 0 B B RS S ok
B AR B A — 3B 43 300 F AR 1 2] 34 %) 1T Wy
e o [ B AE S FL B b 2 A IR B R A

FHE AR TOF K I (4 B 538 5 o = BIR 4544
R[] 2N R FE 24 1~100 pm A9 A HL T AE A 5
B T A0 P R AR 43 1 o 4 R AR (TTO) A AL

SRR A 1 R ORI R, REWY)
AR B TR A . DA R s SGE RS R R ]
U S InAe w5 s Al Al 22 18] H . TTO — il i e 4
Al — Um0 &fE F 2B Re U K. 5
ik b G B IS Y SO WO R ARE R E B 1TO |
B 7E— T2 Y (2 100 nm) B 58 4 40 W% 105, W i
MRE R T OB P20 . TS L 3
VEFR 43 B O v 25 7% 43 0l 1l 0F | 57 fL AR O 18] 32
3. M IGEETE R R A 2 U TE L ) R
TR AR BRSO B EERS R E y L E . N R
AR A E O N — R FE R d A
J A B g — % i A S B [ 2 R Ry S
] o AR A = /)7 AR 55 2
W ERR LR

, (2)

S i B D Al AR A I H g P R IR — A
FL B 73 T O 12 Hi T I i A s 98 0 A DN R T
I 5 AL PT LA S AGH N [m] g% 11 1 25 LU

vacuum cavity

~___holder]

laser (A=355 nm)
—

oscillator
computer

BT AT B R 0 2he 5 R R A
Fig. 1 Schematic diagram of setup used in

TOF measurement
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