Supplementary Material
To

The effects of interfacial recombination and injection barrier on the electrical characteristics of

perovskite solar cells

Lin Xing Shi 1%, Zi Shuai Wang 2, Zengguang Huang !, Wei E. 1. Sha *®, Haoran Wang !, Zhen Zhou !

! School of Science, Huaihai Institute of Technology, Lianyungang, 222005, P. R. China
2 Department of Electrical and Electronic Engineering, The University of Hong Kong, Pokfulam Road, Hong Kong
3 College of Information Science & Electronic Engineering, Zhejiang University, Hangzhou 310027, P. R. China

A. The computational method used in solving the non-linear Poisson and drift-diffusion

equations
In the model, we used the following equations:
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where the physical explanations of all parameters are descrlbed in the manuscript. To solve
above equations, the Scharfetter-Gummel scheme in the spatial domain and the semi-implicit
strategy in the temporal domain are used'™. The one-dimensional discretized forms of Egs. (S1)

- (S3) are respectively given by:

1 2 n"* + p; 1

+1 i L +1 +1
A itV [A 10 At ;)*Tle o -V
n" +p"

Ve

1 Vim+1 _ ]/lTii-l Vim+1 Vm+1 _—
ac P DB (T D, 18 T i

Vm+1 _ V'm+1 Vm+1 g
- D 4B <”’1—‘)nﬁ;1 —-D . 1B <—l

n,1+7

= —q(p" —n* =N, + NpT*) — 4

1
=A_tn1in+6m R (nl » Di )

1 Vim+1 V[Til—l Vm+1 Vm+1 _—
—+D 1B<—T +D Diie 1B T p;
Vm+1 V.m+1 Vm+1 V'm+1
—Dpl+1B< AL 7 l >pl'+1{1 D ,13( —Vt ‘ )pl’lil

prl_i
pl +Gm_ n(nl » Pi )

2 slxopt@hotmail.com (Lin Xing Shi)
b weisha@zju.edu.cn (Wei E. 1. Sha)

(S4)

(S3)

(S6)



where the superscript m and subscript i indicate the discretized temporal and spatial steps,

respectively. V; = RZJ is the thermal voltage and B(x) = exx_

The grid spacing is 1 nm. The convergence condition for the steady solution calculation is

given by |1m+1_1m| < 10710,

B. The charge carrier generation profile throughout the device
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FIG. S1. Normalized generation rate of charge carriers throughout the device.

C. Additional simulation results
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FIG. S2. The interfacial recombination rate profiles of PSCs with trap density from1 X 10* to
3 X 10'®cm™3 in the bottom interfacial recombination region.
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FIG. S3. The effect of the hole injection barrier between the perovskite layer and HTL on the
applied voltage forming the zero electric field at the interface. (a) J-V characteristics of PSCs
with various hole injection barrier. The trap density at the bottom interface is 3 X 1016cm™3. (b)
The applied voltage corresponding to the zero electric field dependence of the hole injection
barrier.
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