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Measurement System of Time-of-Flight Method
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Abstract: Carrier mobility is an important parameter for semiconductor materials, however,
the low carrier mobility of the organic materials limits the applications of some conventional
methods in these materials. In this paper, the time-of-flight (TOF) experiment system is de-
veloped to measure the carrier mobility of organic materials. The role and requirements of
each component in the experiment system and the key technical parameters of the experiment
are introduced. The main feature of the experiment system is that a laser is employed as an
excitation light source at the same time as the external trigger mode, to eliminate the dis-
turbance from stray signal and get a clear signal. The carrier mobilities of the inorganic ma-
terial Se and the organic conjugated polymer material MEH-PPV were characterized by this
experiment system, which confirmed it is rational and success. Experimental results show
that our experiment system could be set up fast and conveniently in measuring the low carrier
mobility of organic materials. It will be valuable for practical applications.
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Fig. 2 Schematics of measuring carrier mobility by TOF
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(a) TOF signal of Se; (b) TOF curve treated by

Scherr-Montroll method.

& 3

Fig. 3

K 3Ca) ZTCHLA B Se 19 TOF 256 i 2k, A
SRk eh K 532 nm, A] WS B 7 O 3 K 9E 7]
S HL 30 AR B TS 7 AR — A SR 0 B A ) (] 4E
o HL U T/ » 2R A B T 58 U IF FL AR
AR S FR . Se (9 TOF gk — MR
B R, HE A — KK TR R R H



e 2222, A R R] 5 i I i R G AT AT

813

FESCHA B IS B . A% B R 283 1 O b
[E] N 8 DA &) o B2 32 45, 2238 3 Scherr-Montroll
J5 35 06} BE T R A7 A8 B 45 ] 3 (b)) A% i A IS 4
FIAECH I B Ry o't U AR S BN, 7E B 3
Ch) H g B il 42 1 43 S BB 2k T ) 2k 58 a5 Ak XF
o7 F Bsf [) B0 Sy 30 RS T8 L 9% R TR) A ¢ = 9. 015 X
1077 s, FRUITE X — B 20 2 9% 2 (% W fif iz 3l 3] AH
SR, 1A T TR 3R SR AR A X R il e
SRR HU . LR H R U=90 V, Se
JEJEE d=5.5 pm BUEERL B R=1. 5 kQ. {1515
B p=3.73X10 % em’/v « s, 5 2 18 B P
FF% . TOF Jyikst Se B4R BIF 5% 2 o 8 1), TIE
SET S AR GE I Rk

3.2 TOF Fi%killE MEH-PPV &R FiEB X

LHE R G W) RHTE G & T A R
PSR PH RE Tt 55 & T A & T2 I

S b B9 RE 5o TTO/MEH-PPV i i/
AL g5k, ¥ Nd-YAG 0t 2% — A5 40 & I K
532 nm, FEMH 1 Hz, Jk 5% 20 ns 806 ITO —
RS 5 TTO 2 1E L, AL H2 60 R

FE ARSI R G R S 5 A il k07 =0 ot
Hp 98 R G TR T R 23 7 A BEBL IR S L FH R Dk 2% W 5%
B I 7 {5 5t (R B A7 7 e L . Bl S R ATTHE
VSR 38 6 T B4 O ) A S o fioh & 56 U L ik
RAT 500 BEE AR, BT H bR B L A s 5 ), 75 3
W55 .

& 4(a) & MEH-PPV f§ TOF #i1 £, ol AW
BB WU G B0, 5 T AL R Hok i 7 i
FERIRAN, 2 B2 A B 1B O, U538 i Scherr-
Montroll J7 %t UG #E47 A e A3 1B 4 (b) , A& h
T2 B TR N IE RS I [A) S =4, 08 X107 s,
ASLE H MEH-PPV DL Y &k i R 3% 570 Wk B2 20
mg/ml, SEH 45 Ry A R U =112V, il 15
MEH-PPV RS d=1 pom. 8 # I E] 7=4. 08 ¥
107° sy >R FIEBE 1=2.19X10 ° e’/ V = s,

B 1 S 56 et AR e T IR R I8RO [ IR
JEE X6 S 56 1) 5, e LB R BE (4 B AIG, TOF il
LRI R DT . X T A LA RL S5k )R T
A BRAE L O BEER M AL R . #E T8 TOF
LR 5 AR WU L 38 B R Borsenberger'”
1 Bassler " 2 H () Gauss JoJ7 A5 R, 22 155 R 41
HE VR R e e £ A2 i R v A Y R S O
fig 1 JC 7 S 8O A BTG 5 2 880, I HL 33k W A% i o5

2.6[
ol (a)
2.2F
2.0r
1.8
1.6r
1.4

L2

1.0 1 1
-0.0015 -0.0010-0.0005 0
t/s

/

Currency/a. u.

1 1
0.0005 0.0010 0.0015

2.5r (b)

2.0

Currency/a. u.

1.5r

1.0’ I 1 1
1E-5 1E-4 1E-3

t/s

4 (a) MEH-PPV iy TOF Hi £ ; (b) Scherr-Montroll
T b 3 il 2.
Fig. 4 (a) TOF signal of MEH-PPV; (b) TOF curve

treated by Scherr-Montroll method.
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