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Abstract A kind of transparent electrodes with broadband transmission are optimized using the finte different
time domain (FDTD) algorithm.The transmissions of the designed Ag, Au and Cu mesh arrays are all about 70% in
visible (Vis) band and 90% in near—infrared (NIR) band. In order to improve effectiveness—cost and technology
compatibility of transparent electrodes, Cu is a suitable candidate. The effects of packaging materials, roughnesses
and error widths of Cu nanostripes are analyzed.The results show that with the increasing refraction indices of
packaging materials and roughnesses of Cu nanostripes, the transmissions increase in NIR band and Vis band,
respectively, and the NIR bandwidths decrease. As the error widths of Cu nanostripes increase, the transmission
properties in Vis—NIR band reduce and NIR bandwidths decrease. The transmissions are high in Vis and NIR bands
as the refraction index of packaging material, room mean square of roughness and error width of Cu nanostripes
are lower than 1.5, 8 and 20 nm, respectively. The conclusions are helpful for developing transparent electrode of
photoelectric devices with broadband transmission.
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Fig.1 (a) Side—view and (b) top—view schematics of the designed transparent conducting electrode of metallic mesh [T is the thickness
of metallic film,a is the distance between the metallic stripes,b is the width of metallic stripe and
p=(a+b) is the period of metallic mesh]|
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Fig.2 Permittivity of silver, gold and copper, respectively, and the fitting data
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(d) p=460 nm .6b=60 nm , T=40 nm Bf Ag  AuFl Cu W% 451 78 25 /< #0358 B %
Fig.3 (a)~(c) Transmission spectrum of Ag . Au and Cu mesh array with different p .b and T}

(d) transmission curves of Ag . Au and Cu mesh array with p of 460 nm; b of 60 nm and 7 of 40 nm
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Fig.4 (a) Transmission curves of Cu mesh arrays with the different packaging materials (the offset of curves is 0.2);
(b) two typical transmission curves with different refraction indices
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KIS (a) R 8 nm BF AN Lo F A& R MNZ; (b) Lo 29 50 nm B S (6] R, A9 325 56 4 i 2k
(B S T=40 nm (b=60 nm \p=460 nm , 35 H A BT 5T 4 1.5)
Fig.5 (a) Transmission curves with different Ly when R... is 8 nm; (b) transmission curves with different R... s when L, is 50 nm

(simulation parameters: =40 nm, b=60 nm, p=460 nm, the refraction index of packaging materials of 1.50)

P 6 o (G T IRE Cu TR B 0] 1 (a) 325 00 2 A0 25 (b) HRZR: (o) WSO S S5 1 2
(B S5 T=40 nm .b=60 nm .p=460 nm , IF 2 b1 BT 5K A 1.5)
Fig.6 (a) Transmission curves; (b) absorption curves; (c) reflection curves of Cu mesh arrays with the increasing d,

(simulation parameters: T=40 nm, b=60 nm, p=460 nm, the refraction index of packaging materials of 1.5)
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