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Introduction The comb-type electrodes have not been used to operate organic solar cells because they 

need the carrier transport of lateral direction.  Previously, we demonstrated a successful operation for 

lateral electron collecting organic solar cell using NTCDA single crystal
1)

.  In this work, we adopted 

PTCDI-C8 having high electron mobility (1.7 cm
2
/Vs)

2)
 compared with that of NTCDA (10

-2
 cm

2
/Vs)

1)
 to 

increase the electron transport length, Le (= μτE).    

Experimental Cells (Fig. 1) were fabricated by thermal 

evaporation on quartz or sapphire substrates.  Length of 

electrons moving in lateral direction (red arrow) is 1,000 times 

longer than that of holes moving in vertical direction (blue 

arrow) for L = 50 μm. 

Results and Discussion Though small photocurrent was 

generated for lateral electron collecting cells fabricated on 

quartz (blue curve), photocurrent density significantly 

increased when sapphire was used as substrate (red curve) 

(Fig. 2).  PTCDI-C8 films deposited on sapphire were 

single crystalline whereas those deposited on quartz was 

polycrystalline having vast number of grain boundaries that 

limited electron transport.  The maximum mobility of 

PTCDI-C8 film reported so far (1.7 cm
2
/Vs) was two order 

higher than that measured mobility of polycrystalline 

PTCDI-C8 film (FET mobility = 10
-2

 cm
2
/Vs).  Based on 

the equation: Le = E, for polycrystalline PTCDI-C8 film, 

photocurrent disappeared because electron transport range (Le (cal) = 17 m) is shorter than lateral electrode 

distance (50 m).  In contrast, electron transport range of single crystalline PTCDI-C8 film (Le (cal) = 1.7 

mm) is larger than lateral electrode distance (50 m) so that photocurrent appeared.  Now, we are 

determining electron transport range (Le) by varying the distance between lateral electrodes (L). 
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Fig. 1 Lateral electron collecting cell 

 

Fig. 2 Photocurrent-electric field characteristics 

for single crystalline (red curve) and 

polycrystalline PTCDI-C8 (blue curve). 

第63回応用物理学会春季学術講演会 講演予稿集 (2016 東京工業大学 大岡山キャンパス)20p-W351-6 

© 2016年 応用物理学会 10-341


