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Abstract

In this paper, computer software was used to simulate the inverted four-junction solar cell. By
changing the structural parameters such as the thickness of the working region and the doping con-
centration of the sub-cells, the impact on their electrical characteristics was explored. When parame-
ters of the emitter region of sub-cells like InGaP were changed, photons with short wavelengths were
affected. When parameters of the base region were changed, the absorption efficiency of photons
with long wavelengths was influenced. As the thickness of the working region of the inverted four-
junction solar cell increased, the short-circuit current first increased and then decreased, the open-
circuit voltage remained almost unchanged, and the maximum power also first increased and then
decreased. The base region is the main working area and was more affected than the emitter region.
As the doping concentration of the emitter region of sub-cells like InGaP increased, the electrical
parameters were hardly affected. As the doping concentration of the base region of the sub-cells
changed, the short-circuit current remained almost unchanged, the open-circuit voltage gradually
increased, and the change in the maximum power was consistent with that of the open-circuit volt-
age.
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p-In,Ga, ,As base 3000 nm 2.0 x 107 cm™
n-In  Ga As emitter 100 nm 2.0x 108cm™
Tunnel junction
p-In,,Ga, As base 3000 nm 2.0 x 107 cm™
n-In .Ga  As emitter 100 nm 2.0 x 10'8ecm™
Tunnel junction
p-GaAs base 3000 nm 2.0 x 107 cm™
n-GaAs emitter 100 nm 2.0 x 10" ¢
Tunnel junction
p-Galnp base 800 nm 2.0 x 107 cm™
n-Galnp emitter 900 nm 2.0 x10%cm™
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Figure 1. Structure diagram of four-junction InGaP/GaAs/Ino.3Gao.7As/Ino.s8Gao.42As battery
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Figure 2. Influence of sub-battery emitter region thickness on electrical properties: (a) InGaP sub-battery; (b) GaAs sub-battery;
() Ino.3Gao.7As sub-battery
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Figure 3. Influence of sub-battery base region thickness on electrical properties: (a) InGaP sub-battery; (b) GaAs sub-battery;

() Ino.3Gao.7As sub-battery
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Figure 4. Influence of sub-battery emitter region doping concentration on electrical properties: (a) InGaP sub-battery; (b)
GaAs sub-battery; (c) InosGao.7As sub-battery
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Figure 5. Influence of sub-battery base region doping concentration on electrical properties: (a) InGaP sub-battery; (b) GaAs
sub-battery; (c) Ino3Gao.7As sub-battery
E 5 FHMEXBIGRESTEFMEEMNEM: (a) InGaP FHth; (b) GaAs FHth; (c) InosGaorAs FHLtE

4, g5ig

A AR XS BEXS it PERE > A s . AR X E i, ol e T8, SRRt p s
R SIBEAR, DG RIS, Ab AR TR, TAEXERLE, Ryt 8o m, (8w w3
Tt rEEMERETEE N LR H SRR, SEMER T, 27 i e R B B 555wy
LU I8 2 00 AR XS R ol Fa e i g

B TAR X B2 IR B iV BEA RO . TARIX B AR /N, I T4/, B0k 2 A L A
DXHERIRT 2D, JE i L PR VP e 1 B, I8 R B/ 2 S BN LIS AR /DS, 3R 700 B8 (2L
HREEAR, JTE S PR AV EBE PR, TARX BRIy, Bl A H 0, R 7Rl fa DL RO 1
I, RE A 2 R E A B TS AR A e, L) A RE T R

SE Tk
[1] Fkaki, S5EE, FEHE, . 58 D145 IMMAI)RRH B H InGaAs(1.0 eV) 1 InGaAs(0.7 eV) T Hiith = BE L 48
HRIB K RLRI[I]. P 244k, 2020, 69(22): 420-432

King, R.R., Bhusari, D., Larrabee, D., et al. (2012) Solar Cell Generations over 40% Efficiency. Progress in Photovol-
taics: Research and Applications, 20, 801-815. https://doi.org/10.1002/pip.1255

EW, FEE, AT, & FET R ORI InossGaoaAs AFEHK) @ MU 45 KB IR [I]. il TR, 2024,

[2]

(3]

DOI: 10.12677/ms.2025.152025

225 PRV R


https://doi.org/10.12677/ms.2025.152025
https://doi.org/10.1002/pip.1255

PIES

61(5): 58-64.
[4]1 MRy, =45 KRR R LA & [D]: [l 2240 3], RE: JTdb Tk K%, 2016: 35-37.

[5] ZEAHAL 8] 8 =45 K FH Hith TCAD 1 B AR R AR IR 58 TR A S B4 HT[D]: [t 224018 5], MR WA /RE Tk
K, 2023: 59-60.

DOI: 10.12677/ms.2025.152025 226 FHER2


https://doi.org/10.12677/ms.2025.152025

	空间倒置InGaP/GaAs/In0.3Ga0.7As/In0.58Ga0.42As四结太阳结构参数对电池性能机理研究
	摘  要
	关键词
	Research on the Mechanism of Structural Parameters of Inverted InGaP/GaAs/In0.3Ga0.7As/In0.58Ga0.42As Four-Junction Solar Cells on Battery Performance
	Abstract
	Keywords
	1. 引言
	2. 实验与理论建模
	3. 结果与分析
	3.1. 子电池发射区厚度变化对I-V的影响
	3.2. 子电池基区厚度变化对I-V的影响
	3.3. 子电池发射区掺杂浓度变化对I-V的影响
	3.4. 子电池基区掺杂浓度变化对I-V的影响

	4. 结论
	参考文献

