H29% W5 W5 s Vol.29 No.5
2014 4 10 A Chinese Journal of Liquid Crystals and Displays Oct. 2014

XEHS:1007-2780(2014)05-0692-05

B E ki H) Poly (3-hexylthiophene)
Je 1R &5 14 o BY R 35 LML

EJ ig é}]}@dﬂx 9?‘% /.\917’:{;\%( ém‘;ﬁ9xﬁﬁ%/&
(brx@EAY BEK LB FHAAR, L E 10044)

FHE . %) poly(3-hexylthiophene) (PSHT) S AR & 44 7 A 1F 17 1] 1 3 260 0 9 J5E DR R AT 7 B9 . TR 17 A [ 3% vk 2 58 B 1Y

AR 8 4 o s FEL L B4 B 3 280 K IS B A AR A R A S RV MR 2 R O 44 nm B LA 2. 8 %6 1Y IR R s Y PR 2 IR AR

105 nm B B S R0 A8 R BB (—5. 220) o S T RS P A X RO A R R il 46 T 1-(3-methyloxycarbonyD) propyl-1-

phenyl [6,6] C61(PCBM) 5 P3SHT LR a5 . 78 IR A 0E 3 00 B2 PCBM. L 451 1) £ 5 128 i - e 1 28 1 2K
LR 3000 AN P T 1 SRR B R AR AR A . R AN 0 7 AR R T R 3 T AR AR PR S R = AT Y B T R Y B

KEBWFFROWFHEENM LSRR WS EN, S gs R B/R b fEsh PSHT SBR &4, Y

PCBM Jl A B3 )2 i i, R 7 7E 45 32 R S Ak 43 25 o A bl 2800 1 o SR A5 N = 2 A5 - A T LA e R0k i i 381

G35 S P I B R L B B AN FE R e Y LR KN 5 BT DL 35 80 3 T T R LK 9 )2 TR R O A

X 8 W HMEAE;ETSH T ETER A EA

hE4SES . TN43 X RkHPRIRAD : A doi:10.3788/Y]YXS20142905. 0692

Thickness dependent magnetic field effects
in poly (3-hexylthiophene) photovoltaic cells
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Abstract: The positive and negative magnetoresistance in poly(3-hexylthiophene) (P3HT) photovolta-
ic cells are demonstrated by adjusting the thickness of the PSHT layer. It is found that the magnetore-
sistance of the photocurrent is thickness dependent in P3HT devices: the measured magnetoresis-tance
in 44 nm-thick P3HT devices is 2. 8% while a sign change could be observed in 105 nm-thick P3HT
devices (—5.2%). We fabricated the 1-(3-methyloxycarbonyl) propyl-1-phenyl [6,6] C61(PCBM)
and P3HT blended films with different proportions and the resulting devices exhibit the gradually de-
creased magnetoresistance with increasing the PCBM ratio. The magnetic field could change the ratio
of the singlets and triplets, then affect the exciton-dissociation and exciton-charge reaction. When the
PCBM is blended, the excitons dissociate into free carriers at accept-donor interfaces effectively, the

ratio of the singlets and triplets would not affect the photocurrent any more, since they both can be
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contribute to the photocurrent by dissociation.

Key words: magnetoresistance; excitons Dissociation; exciton-charge reaction; hyperfine intersystem

crossing
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Tab. 1  Photocurrent magnitude of P3HT devices with

different P3HT film thickness

P3HT & /nm FHF/(mA « em™?)
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Fig. 2 MFEs of the PCBM/P3HT blended devices
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Tab. 2 Short-circuit current of the blended devices in Fig. 2
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