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Abstract An experimental system for measuring carrier mobility based on Photo-CELIV is built. With a pulsed
Nd*" : YAG laser as an induction light source and under the operating frequency ranging from 1 Hz to 20 Hz, the
whole system has an output laser with a wavelength of 532 nm, a pulse width of 10 ns, the tunable energy ranging
from 0.1 mJ to 1 mJ, and a spot diameter being less than 2 mm. The laser energy instability after continuous work
over 5 h is £ 8%. The study here provides certain reference for the measurement of carrier mobility in
semiconductor materials.
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Fig. 1 Schematic diagram of experimental system for measuring carrier mobility based on Photo-CELIV
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Fig. 4 Pulse waveform of 532 nm laser at input voltage of 800 V and operating frequency of 5 Hz

101407-3



53, 101407(2016) BHSNBEIZHE www.opticsjournal.net

& 10 ns FE B EOGH BT 0.8 m AMEEE HAA/D T T 2 mm A 532 nm #OG.ELRIZTT 5 h FEEE AR
EENE8Y,

4 5 1w

Wil T —& 3T Photo-CELIV M ## FEB RM LIRS, RG TAERE B /E 7 8, BB A5 A 250 I
R SRR B R R R . RIS B e A 22 AR R B S BT AR O 25 R K vh fig 1 i bk
WA . St /NFLERL S . BOEEEE HAA /N T 2T 2 mm. 048 T 80OE 6 R 58 458 IR/ 2k SAREE S AR | . %
WEAE R 2 TR M R 2R i B R 0y g4t T — M S%E

2 % X #

1 Osterbacka R, Pivrikas A, Juska G, et al. Mobility and density relaxation of photo generated charge carriers in organic
materials[J]. Current Applied Physics, 2004, 4(5): 534-538.

2 Juska G, Arlauskas K, Viliunas M, ez al. Extraction current transients: New method of study of charge transport in
microcrystalline silicon[J]. Physical Review Letters, 2000, 84(21): 4946-4949.

3 Juska G, Arlauskas K, Viliunas M, et al. Charge transport in m-conjugated polymers from extraction current transients[]].
Physical Review B, 2000, 62(24): R16235.

4 Genevicius K, Osterbacka R, Juska G, et al. Charge transport in n-conjugated polymers from extraction current transients[]J].
Thin Solid Films, 2002, 403-404: 415-418.

5 Chen Daiyao, Yu Xuecai, Wang Pinghe, et al. Study of the influence of cliff layer on uni-traveling-carrier photodetector []J].
Chinese J Lasers, 2014, 41¢(3): 0317011.

WRACSE, oA, T, &8, B2 BT 80 1O B g8 i 2 m g9 (1] . EEOG, 2014, 41¢3): 0317011,

6 Li Danni, Xu Yingtian, Xu Li, et al. Theoretical simulation analysis the quantum efficiency of Iny;;Gag 4 As
photodetectors[J]. Acta Optica Sinica, 2015, 35(12): 1204002.
RS, WA, R A, F. IngssGaor As JGHL IR &% 1 T RCR R B 07 B 0 A [J]. =%k, 2015, 35(12):
1204002.

7 Xu Zhaopeng, Zhang Wenxiu, Wang Yongzhen, et al. First principle study on the effect of Pb-doping on optical band gap
and conductivity of InI[J]. Acta Optica Sinica, 2015, 35(12): 1216001.
REINS, k30, FKOT, 5. Pb 4B 2 X Inl S/ G2 i B A AL 5 3050 w19 28 — M JRUER AT 5 (0. Doz 24k, 2015,
35(12): 1216001.

8 Liu Yadong, Tian Jie, Song Xinchao, et al. Applications of combination hole injection layer in blue OLED[J]. Laser &.
Optoelectronics Progress, 2015, 52(10): 102301.

XWAR, B A, KFE, & Az 7OE AREA VLR BOEEES R R ] . #Ot 5ote FH¥ 3R, 2015, 52(10):
102301.

9 Qi Ying, An Junming, Wang Yue, et al. Principle and progress of silicon-organic hybrid electro-optic modulators[]J].
Laser & Optoelectronics Progress, 2015, 52(7): 070004.
R, R, £ OB, L R AUMRNR A TR G R R AR )] WOt S0t TR, 2015, 52(7)
070004 .

10 Chen Zhenyu, Ye Tengling, Ma Dongge. Measurement methods for charge carrier mobility in organic semiconductors[]] .
Progress in Chemistry, 2009, 21(5): 940-947.

MRS, i Ye, DR . A AL SR P BRI TR R I & Tk (1] ARSI, 2009, 21(5): 940-947.

11 Xu Nanxin, Li Dian, Gao Jinwei, et al. The carrier mobility study of graphene covalently bonded with single-walled
carbon nanotubes[]J]. Journal of South China Normal University (Nature Science Edition), 2015, 47(5): 28-32.
W, & M, ks, & MBS G I A BRI R UK S SR A M BB TR R I )] AR i R
AR, 2015, 47(5): 28-32.

12 Liu Qianghu, Zhang Zihao, Liu Zhichun, et al. Study on measurement method of carrier mobility in weak photoconductive
material[J]. Laser Technology, 2014, 38(4): 445-448.

XUBRPE, skEENE, XEE, 5. BRSO ER TSR R I R ST 0] WOLHR, 2014, 38(4): 445-448.

101407-4



53, 101407(2016) BHSNBEIZHE www.opticsjournal.net

13

14

15

Zhu Jianzhuo, Du Huijing, Su Zisheng, ez a/. Simulation study on influence of the carrier mobility on the performances of
organic solar cells[J]. Chinese J Luminescence, 2013, 34(4): 464-468.

ERRL, MW, B FA, S BT IR XA MUK BE AR H b AR e BRI S D] R OB R, 2013, 34(4): 464-
468.

Zhang Yating, Xu Zhangcheng, Yao Jianquan. Temperaturevariable time-of-flight measurement technique applied on
carrier mobility in conducting polymer[J]. Chinese J Lasers, 2012, 39(9): 0908005.

FeAELE, R, Phds. JLPERA Y P AR TR R AR AT R ] . EOE, 2012, 39(9): 0908005.
Jiang Xiaoqing, Zhang Yan, Li Xin, et al. Charge carriers and their mobilities in films of a series of monosilylene-
oligothienylene copolymers[J]. Acta Chimica Sinica, 2009, 67(23): 2655-2661.

TR, ok, 2 &, 5. RV SEREG LIRS 7 IR P B B S T R R[] A,
2009, 67(23): 2655-2661.

101407-5



