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Fig. 1. The grid diagram of the back electrode structure constructed in literature (a) and this paper (b) in COMSOL; (c) back elec-

trode resistance changing with its thickness.
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Fig. 2. Back electrode work function, cell conversion effi-

ciency (a) and electrode resistance (b) of six metals.

Hr 2 A, 3 6 RSk Ag i BH R A
/NI, B 0.418819, Au A1 ALY 2 ; T Sn Al
Fe 11 i BHBH (6 55 K, 328 K F oAt 4 R BHAE.

Ik, # R% B4 E MR B H B sk K BH AE
RS2, R Ag VT FUARRA R A5 A B Bk
W BH A8 R Tt M BB SR A, T S AR R 15 HR AR A
RHR A& S ER R BH B H st Mk B B 2. F T 48
FhL BELFL 43 0 4 J A ) T e B A B SCRik R ) PCE
XFH, & B4 @ i BN T sR AR PCE R —
K, i HL B K B H T s R PCE A — 52/, H
A LUE 48 T R4S Ht PCE 1Y K/ R L.
HY LG RT T, 4 S Ak BELAEL X B Tt 1k R s e V2 A 2
PRECK. R B kit — 05 1 /i e 25 ik
FEAS B, R BEAE N 8596 Q. JRASHRILTES F bR 1 BH
B2 Au U BT, (B PCE {388 AT LU i
10%6111. PR 1, 45 R AW P SELAE XS FR b 35503 110 5 1 AH
X HoAth PR S i85 /08 R4, 53¢k [21] o = Fhas
FUERIZ NiO, Cu,O, P3HT T H454KH Hith PCE
XFHAIFTE, B =R UG sZ T, SR
ih PCE SZm LA —4E, RIS 4 )8 s BHAEAA 1L, 4
JR I R B L PCE (5200 B K.

3.2 THRREEZI
3.2.1 ¥ &4 # S-HQIDE #= L-HQIDE #
W, M 6 Eb A%

SCHK [22] 43 B TT T A R T R T L
Sk —Fh R ER TR MY 5T 25H (S-HQIDE),
B R EDE BARZN 2.7 um, AZIE LN
1.3 pum. 5 — i 2 85 T AU K A e 53 254 (L-
HQIDE), ERIEE HAEZ4 R 8.0 um, 1A%
1.5 um. &3 5L 2.5 um ) S-HQIDE (£ 3(a)
FIE 3(c)) Al L-HQIDE(IE 3(b) & 3(d)) A4
AR AR ELEL

198404-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 70, No. 19 (2021) 198404

000000000
P000000000

9000000000
000000000

& 3 S-HQIDE (a. c) 1 L-HQIDE(b. d) A7 H 45 F LA K 47 218
Fig. 3. Back electrode structure and simulation diagram of S-HQIDE ((a), (c¢)) and L-HQIDE ((b), (d)).
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Fig. 4. The resistance of the back electrode with honey-
comb structure varies with the radius of the circle.
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Influence of back electrode material, structure and thickness
on performance of perovskite solar cells”
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Abstract

The back electrode is an important factor affecting the performance of perovskite solar cells. In this paper,
the effects of back electrode material, structure and thickness on the performance of perovskite solar cells are
studied by using COMSOL software. It is found that compared with the work function of the back electrode
metal, its resistance has small effect on solar cell performance. Besides the back electrode structures affecting
cell performance, there are other factors affecting cell performance. In terms of the back electrodes with
honeycomb structure, considering the difficulty in fabricating, the best cost performance occurs when the radius
of the circle is approximately equal to the edge spacing. It is predicted that the cell performance will be
improved by about 5% in porosity with increasing 10% in the back electrode. The resistance of the back
electrode decreases with its thickness increasing. Considering the process and cost, the optimal thickness should

be between 100 nm and 150 nm.

Keywords: perovskite solar cell, back electrode, materials, structure, thickness
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