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(54) Title: STACKED SOLAR CELL
(54) KEAEHr: &R PHAER M

(57) Abstract: A stacked solar cell, comprising: an upper-layer cell
(1) and a lower-layer cell (2) which are sequentially stacked. The
upper-layer cell (1) comprises a second catrier transport layer (13);
the lower-layer cell (2) comprises a second carrier transport layer
(23), the second carrier transpott layer (13) of the upper-layer cell (1)
and the second carrier transport layer (23) of the lower-layer cell (2)
form a series tunnel junction (5). According to the design principle
of the series tunnel junction (5), by combining material selections of
the carrier transport layers of the upper-lower cell (1) and the low-
er-layer cell (2), the series tunnel junction (5) is constructed by us-
ing the second carrier transport layer (13) of the upper-layer cell (1)
and the non-silicon-based second carrier transport layer (23) of the
lower-layer cell (2) while meeting the requirement for energy level
matching, thereby solving the problem of strong composition effect
of silicon-based tunnel junctions.
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Bl de, TRE L LERXAEET LA 0.01nm. 0. Tnm. 0. 2nm. 0. 3nm.

0.4nm. 0.5nm, 0. 6nm. 0.7nm, 0.8nm, 0.9nm, 1.0nm, 1.1nm. 1. 2nm,
1.3nm. 1.4nm. 1.5nm. 1.6nm. 1.7nm. 1.8nm. 1.9nm. 2. 0nm. 2. Tnm.
2. 2nm. 2.3nm. 2.4nm. 2.5nm. 2. 6nm. 2.7nm. 2.8nm. 2. 9nm. 3. 0nm,
3.1nm, 3.2nm, 3.3nm, 3.4nm, 3.5nm, 3.6nm, 3.7nm, 3.8nm., 3.9nm,
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5.8nm, 5.9nm, 6.0nm, 6.1nm, 6.2nm, 6.3nm, 6.4nm, 6.5nm, 6. 6nm,
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i, LEE MBI ENEREE N 1.5-2.5eV, it H 1.6-1.9V;
Bl 4o L&A RALE R F LT VLA 1.5eV. 1. 6eV.1.7eV. 1. 8eV,
1.9eV. 2.0eV. 2.1eV. 2.2eV. 2.3eV. 2.4eV. 2.5eV A2 M &4+ & &
H

LAPFG—REHSTRNP, LEBRBAERAMAEA R LY, ¥
W 6 S LE R IRk R R K B ER AR K B A Rk,

BREFG - EHFTAF, LERE1 L AHKFT KM ® M,
AR AR K B RE W, AR LA K B AR WSk [ 11-V 2240540 K 8 48 w0k
K3t 0 B5 4K A K M RE o,

BEAFFHFG—LEZHmFIAF, LEELEL18E-RATEWME 124
H_BATHMEI13FREA MR, EERE 9 —BRTHME 12
Al FiEmBERL EEE M 98 B8 ATFEME 13 AT R IEHmE 2 E,
LEEE BN E—BATIEME12 AT REMERLLE®® 1 8 F 3
RFEME 13 AL TFEHE,

AAFFH—LRHmAF XN P, LERLGEFEHEOHHEAHNA
F F KM A

EAPFG—E2HEGH F, LEBEGE TN EHHHR 660,
PC61BM, PC71BM. ICBA, & L% . & tkL4F . A L4k . CdS. CdSe. WO,. ZnSnO,.
SrTi0,. Ga,0,. In,0,. Ta,0,. MoS,. Nb,0, K FH& X F 0 B FHF5.0
eV &9 N & £ F KA b 69 —Ap SR B AP A L

A A®iFd C60. PC61BM, PC71BM. ICBA. & AL4. &AL4E. &AL
4k . CdS. CdSe. WO,. ZnSnO,. SrTi0,. Ga,0,. In,0,. Ta,0,. MoS,. Nb,O,
A N B F FARMH

EAPHY, HHEHEKRTFTOELNTHFT S50 eV ) NEFFHRMMA
NaOH 7 P49 1TO. Na,SO, 7L a9 ITO & Al #3469 Zn0. & T A8 R @ )
HYRRRBERBELG T XAR, MmAETR, EAPIFe)—LEE
7 XF, NaOH Ut 49 1TO 6935 K3k 3. 71eV, Na,SO, 2 PE4) 1TO 620 .5
$H 4.53eV, Al H4:09 Zn0 8930 K3 H 4. 62eV,

EAPIFQ—EHET NP, LERRGT RMEHEQHH A AL
44, CuSCN, =it 4R, AN LM, AW, %A L4, Spiro—OMeTAD,
PTAA. PEDOT-PSS. PEDOT. P3HT. TFB (R [(9,9-=—F X %-2,7-=H)-
#-(4,4 -(N-A—FTHERL ZKm)]) . F8. IR HKTFT50eV
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G P A F FHRMHANHBE KT ET 6 eV 6 N A FARMH o) — 4 &
AL L,

AARRFP, LBV WA T R AFHE M ALE T n A F FERMH
TR FE TR, BT R A E SR, b 44, CuSCN, atft I
R, RALEA, AALG, 458 249, Spiro—OMeTAD, PTAA, PEDOT-PSS,
PEDOT. P3HT. TFB (R[(9,9-=F A %-2,7-=8)-£-(4,4" - (N-(4-F
TREER) ZER)]) . F8 354 N A £ FikHH,

EAPIFF, /KT FTS50eVHPAFFERMHAA
(1=-x)NiQ,:x Ni0 itk § TMHH O EBHD IHRZARFEL DL F
AATR, mALETL, AAFFG -G P, (1-xINi0,:x Ni0 E
BRI L HARBEE BRI XRE, L HHH 6.0 eV,

AAPHEP, HHEHEKTET 6 Vg NAFFIRMHE LA AL,
Afal, BB P —MH XA AL,

B 2T, TERR2LAES —HATERE 22 R E 21,
PPTFERR2IRKIZERF—BATEME 22, RILE 21 F25% 8 AT
1% 4y & 23,

B2, ERAPIFN—RERHETAP, TEREL2AFFTRK
MAEw b, itx, TERM2GBILEGERTTEAN 0.7-1. 4eV, %Kik
#0.9-1.2eV; Pldm, TEEMGBALCE G EE T ETILH 0.7eV.0. 8eV.
0.9eV, 1.0eV. 1.1eV, 1.2eV., 1.3eV., 1.4eV S HEzZ A &9+ & E A,

B2, EARHFG SRR RNP, TEREL2 HFEREE®
KB GGAAEEN, KA HE R, #—F ik PERC. Topcon. HJT,
POLO 3 DASH, ftit# HJT. DASH; % 4t it # DASH.

HEAPIFG—LEET AT, TELLNE —HATERERF =
BARTHWESTE LA MR, TERELNE -8 ARTERENETF i
BHTERENE —HATHERMEAZRERE: 34, TERLYF
—RATHWMENTRERNELTER RGNS B ATERNE L T4
2 o

BERPFG—RERGTXNF, FTELRGEFERZGMAAAHNA
FFRAH, R A H A FARMR R RAE TR

HEARAFIFG— L0675 NP, TERLGE TEHEQGHHA C60.
PC61BM. PG71BM. ICBA. & L4y . A L4k, A M4k, CdS. CdSe. WO,. ZnSnO,.
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SrTi0,. Ga,0,. In,0,. Ta,0,. MoS,. Nb,O,. 1 H$ KF 0 L. F%5F 4.4eV
69 N A F AR H b 49 — AP KA AP L L

A A®iFd C60. PC61BM, PC71BM. ICBA. & AL4. &AL4E. &AL
4k . CdS. CdSe. WO,. ZnSnO,. SrTi0,. Ga,0,. In,0,. Ta,0,. MoS,. Nb,0,
A N B F FARMH

AP iEe— 252 ihm X, TRE R T R AEHEGHH AT
R p AFFHRMA., TAREHMNF FIK, LT AL LMFFIK,
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