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Fig.1 Flow chart of Ni microgrid transparent electrode

TEZRIAr: ABUt %, B, 197844, LA, JbERtlis iR KSFEM BB 540 2490 o0, JEaT 100083, HLig: 010-82317941, E-mail:

ghf @ss.buaa.edu.cn



EE

FREREE: Ni BRIHEE W] AR 6 SOz T RET 5T

+ 1081 -

FIH FEI-SIRION R4+ W igsE (SEM) Fi
CSPM4000 2! Jii+ 77 Wl CAFM) UL Ak 19 4 375 1]
WA IS . g B e B ] D41-3 284 PR AL IR A 34T
PR o B E O 1S 1 U-3010 Y48 40 ) L4306 5

(UV-Vis) 5 .

2 HR5R

245 T 5Bk A% FLAR ) Nk 19X 4% 325 1 A 1)
SEM M . BRI, 1% T8 R il & i3 m k 45  7E
BRKTE N BA RGMAE (- 22, M SR
WL, B4 8B R (E 2e), 46
T3 BT 2 PR 4 R A N A A% A BT TP 11
R 6 NPURG,  RAS ) E BRER A EER .
1k SEM VR, AR 0 A E B PS TR AR
RUIFMZM R, BN PSTHERERN 1/8.

Bl 3 2 BB a3 1% o 7E ] WO Be (400
~800 Nnm), 1.2 um Mk FLARAE i B e m E I %,
FLAE AT W DX 1138 1k 2 i 86%. B A M Ak fL1%
(RGO, K a2 A8 M FRAIG,  R7E v] WO X RSP
Fd RIS 83%. R4 B (200~400 nm), £f
iz A B FLAR S e AR I, 37E 356 nm AL HIEE T
i KA, YT 88%. 45 K], Ni tMikiE
B AR A TR B 5 AR R AT DL 3

Bl 4 45T N B 09 A% 7 W R AR 1 7 B v BH 5 7
AR KR AT, 1.2 um FLARRE S 977 B4 30.6
Q/ , BEAESLENEN, FE& T BHLEHT L. LA 5.6
um B 7 BHLIE B i /ME, 8.6 QF o X WIFE M T
PE e B 9 FLAR I T i, Nl 0 s B gl B

# TR AT HRYERE. X — RS W] AR 5
3 1oL 0 o s PR S B P RE I RS, R,
FLURIE AN R 5 28, AR H 2 BB, I aE Sl
A2 (R A A% 32 W H A

5470 T PS YRR i AR IL AT 2544 (10 47
MR o AR LA G4 A7 a2 T DUAC L, X b 2
Hy S bs b i eSS = MR ALk, SFIL = MBI
KIERE PS BRIVEAR. BB EBR)S, BOE MK 212
ANEN, R Z A EL = MR R S A
(RITE A, A5 75 20 ol 4 A% 52 W P AR PR AR KB I = i
BEASSEIL = AT I AT 1 T B S B b A T A B T
o DI, A% 2 W R PR A KO T 6 Tina (%) 1T LA
e

d,
S E(E)
Tmax(%)=£= d2\/§/2=90'7% (D

A, SRR, S H5EU =M, dl PSER
AR

HA (D w50, e MR Z IRANE@R,
1535 W AR T B K Jok 2R T LIS #1) 90.7%, & — A5 PS
BREARTCRME B ARS8, B I8 R A 1
MR I Art iy Ni B, &7 BB S 3) Ni
Ji -, XS R R T R AR G BRI 25 R AR BE 5 I
%, Ni JfF7E PS IR 4ERR A Se it 2 B Kl 6 s .
EH ] 6a ml WL, SeG A Ak T T 2 X S R b
LI WIS F 2 300 () Bl X s 5 4 o PR ik SEM &5 3t
A, AR L G PSER AR U8, ML,
W T Ay SE A ANE N, B4, WA (D BIERE,

b

10 um

K2 Ni TR ks O W] R AR I SEM A
Fig. 2 SEM images of Ni microgrid transparent electrode with different diameters:

(@) 1.2 um, (b) 2.4 um, (c) 3.4 um, (d) 4.5 um, and (e) 5.6 um
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Fig.3 Optical transmittance spectra of Ni microgrid transparent

electrode with different diameters
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Fig.4 Sheet resistivity of Ni microgrid transparent electrode

with different diameters
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Fig.5 Geometry structure of colloidal crystal template of PS
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Fig.6 Sketch map of Ni round between the gaps of PS particles
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Fig.7 AFM analysis of Ni microgrid transparent electrode with
1.2 um pore size: () AFM images and (b) the height of

microgrid
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Fig.8 Effect of pore size of Ni microgrid transparent electrode

on the height of microgrid
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Preparation of Ni Microgrid Transparent Electrode and Its Transmission Property

Qi Hongfei, Hao Weichang, Wang Tianmin
(Beihang University, Beijing 100083, China)

Abstract: Ni microgrid transparent electrodes with different pore sizes (1.2, 2.4, 3.4, 4.5 and 5.6 um), were prepared via sputtering Ni into
the gaps of PS colloidal crystal templates by magnetron sputtering. The influence of the pore sizes on the transmittance and the electric
properties of the Ni microgrid transparent electrodes were investigated by SEM, UV-Vis spectrometer and four-point probe. It was found
that the transmittance decreased and electric properties increased with the increase of the pore sizes of the samples. Ni microgrid
transparent electrode showed a low electrical resistance and high transmittance in the ultraviolet-visible range. The results of theoretical
calculation and AFM analysis indicated that the height of microgrid increased with the increase of the diameter of PS particles, which is
the fundamental reason for the decrease of the transmission properties and the increase of electric properties of Ni microgrid transparent
electrodes.
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