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Abstract: A theoretical model of Ag/Au micro and nano structure was established based on the optical
near-field excitation and the local field theory by optical simulation software. The new structure of
polymer/fullerene solar cells based on the perfect absorber are demonstrated by high resolution
lithography technology, and the perfect all-optical wavelength absorption of the solar spectrum from the
ultraviolet to near-infrared light is achieved in order to improve energy conversion efficiency of solar cells.
At the same time, the new donor materials was designed and prepared which have similar structure, good
"compatibility" and complementary absorption spectrum. The ternary solar cells were prepared which
fabricated with two polymers as the electron donors blended with fullerene acceptor to maximize the
matching of the solar spectrum. This method can effectively improve the response of the device to the
sunlight, produce a large number of optical carriers, and greatly improve the short circuit current density

and the open circuit voltage. Then the new polymer solar cells with high efficiency and high stability are
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Fig.1 Simplified schematic diagram of normal structure Fig.2 Micro-nano device structure based on intermediate
of photovoltaic devices modified layer Ag/Au matrix
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Table 1 Plasma excitation effect at different period and thickness of Ag/Au’s matrix micro-nano gratings

Ag-matrix cycle Ag-matrix . Hollow block Light enhancement
length/nm thickness/nm Square width/nm width/nm effect/ (average value %)
200 10 60 100 35%
240 10 80 120 60 %
280 10 100 140 82%
320 10 120 160 80%
360 10 140 180 60%
400 10 160 200 30%
200 20 60 100 35%
240 20 80 120 60%
280 20 100 140 90 %
320 20 120 160 80 %%
360 20 140 180 60%
400 20 160 200 30%
200 30 60 100 35%
240 30 80 120 60 %
280 30 100 140 85%
320 30 120 160 80%
360 30 140 180 60 %
400 30 160 200 30%

SR HSEHR &R Al R A, =100 nm., 3G PR IOZE R A, =90 nm, PEDOT : PSS )5

JE h, =40 nm; Agh 5 Bl 45 4 19 B 3K BE p =280 nm, JEEE A, =20 nm, 320 7 B AY 56 B Hw, =100 nm;

SR T E N w, =140 nm. K BHECA R 2290 %) Maxwell FREHFTEBOR M, 584 (1TO) F#
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(a) Molecular structure of polymer PBDTTPD (b) Absorption spectra of polymer PBDTTPD
and PC,,BDTDPP and PC,,BDTDPP

M4 %44 PBDTTPD 5§ PC, BDTDPP #y 4 4 fn % 0 o 3%
Fig.4 Molecular structure and absorption spectra of polymer PBDTTPD and PC,, BDTDPP
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Fig.5 Schematic structure of the ternary PBDTTPD/PC20BDTDPP : PC61BM device
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(a) Energy conversion efficiency (b) External quantum efficiency curve
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Fig.7 Energy conversion efficiency and external quantum efficiency curve of the devices based on
PBDTTPD-PC20PBDTDPP : PC61BM

0523002-6



i

TS0, 45 A P =0 3ER S BN K P B Lt 45 A B BT SO IR M RE AT Y

x2 ETAELER PBDTTPD-PC20PBDTDPP : PC61BM = T AR ERES
Table 2 Performance parameters of the devices based on PBDTTPD-PC20PBDTDPP : PC61BM with different post treaments

D/A Ratio Vo/V Jo/(mA - cm™?) FF/% PCE/%
PBDTTPD- PC,, BDTDPP : PCs, BM-nomal 1:2 0.85 2.02 67.0 1.20
PBDTTPD- PC,, BDTDPP : PCs BM-Ag matrix 1:2 0.86 7.86 53.0 3.35
PBDTTPD- PC,, BDTDPP : PCs BM-Ag matrix SA 13132 0.92 10.91 52.0 5.16

T T I R A 1 43 HOUR 2R L JE N T 2544 AR I e B A S O KA U R U )RR M L EQE AR T AOR 42 T TR
FEAREH B L S RO A 38 Y% M 48 Yk B T 60 % . ixX itk — £ Ui B g/ Au matrix #2585 T #8144 X F K FH G
14 W) I BE 77 BT LA AR R 6 A R T
MR I 2 [8] Ha, A 428 51 H, 08 925 T 2 28 0 T 3 B2 % (Space-Charge-Limited Current, SCLC) , 3% F 2 (4) 43 7
W5 3+ PBDTTPD/PC,, BDTDPP : PCy BM g8 4 (0 2k i F 25 /G A5 R M A8 s B an & 3 iR,
J = 9e,e . nV?/8L° 4)

*3 EFAELLER PBDITPD/PC, BDTDPP:PC, BM HE S 4= TR E
Table 3 Hole mobility of PBDTTPD/PC20BDTDPP : PC61BM thin film devices based on different processing

Device structure Carrier mobility R,/(Q+ cm®) R./(Q+« cm®)
PBDTTPD/PC, BDTDPP : PCs, BM-normal 1.95X107° ecm?/(V + S) 1500 230
PBDTTPD/PC,, BDTDPP : PCs, BM-Ag matrix 4.25X10 " em®/(V = S) 2 000 120
PBDTTPD/PC,, BDTDPP : PC; BM-Ag matrix+SA 6.12X10 " em*/(V + S) 4 000 80

M3 0 LA, 3 FPPBDTTPD/ PC,, BDTDPP : PC,, BM i i #% £ (1) 25 7CE B R 8 1.95X10° em®/
(V o S, g4 1 33 B i FH AN IR BR F BELZ0 59 o 230 Q » em® A1 1 500 Q « em®. i A Ag matrix LLJG a8 7 GTE B R
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Fig.8 The AFM diagram of active layer based on PBDTTPD/PC20BDTDPP : PC61BM thin film devices
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