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2021 S/ e
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(17 Ce”S 68 sz RbF) 2000 2o|05 2u|1c- 2o|15 20|20 20|25
Year
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< CIGSe RN BB Ak Lo 1
< 7ZILAYER (Na, K) ZH0HEcE
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Year PDT Efficiency (%) Voc (V) Isc (MA) FF (%) Area (cm?) No. of cells Test center
2021 RbF 18.64 12.70 (0.747/cell) 138.5 72.0 68.0 (d.a.) 17 AIST
2023 NaF + KF 18.70 12.08 (0.711/cell) 138.3 76.0 67.9 (d.a.) 17 AIST

.........

2023 / *Certified (unpublished result)
18.7% efficiency*  sxzcicse (Ag, SEIRL) THD.
BRI\ ZDHRESHHREEL <2 (CTEEM_ENERIFEIND.
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| 10.48 g/80 cm?

._ @QE
L ~1.3kg/m? |
& ¢ (with metal electrodes) 6. ]_7 g / 80 Cm2
f-ﬂ-_-lﬁ | = 0.77 kg/m2

S. Ishizuka et al., npj Flex. Electron. 6, 90 (2022).
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S. Ishizuka et al., npj Flex. Electron. 6, 90 (2022).
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E,~1.0 eVDCIGS (FRU-A = REAR) THHFE21.2%ZiEH
BEE - JLF2J) - (RRHR

RMARIVAFO—Fv YD (1.0 eV) CIGSDHFRSIE*
| Eff.(%) | Voc(V) | Jsc(MA/cm?) | FF

Forward scan 21.2% 0.6834 39.78 0.778

Reverse scan 21.2% 0.6836 39.76 0.782
*E=FHE (ET) AIEE

[_LIJIJI

Al electrode by E-beam deposition
i-Zn0O and n-Zn0O(Zn0O:Al) by sputtering

CdS buffer by chemical bath deposition

in same vacuum chamber
(Molecular beam epitaxy apparatus)

. CsF-PDT (+Se) (~10nm) by thermal de osition
sub* 350 C)

.--'"* CIGS absorber (~2um) by co- evapolatl(grnb 40
Ag precursor (~10nm) by thermal dG‘DOsSUItIOﬂ

(Toup: 350 °C)
Mo back contact by sputtering 3
Alkali-silicate gtlass thin layers (ASTL) by sputtering
PI by spin-coating and curing

ZnO

PI

Glass

Y. Kamikawa et al., E-MRS, Warsaw, Sep. 19, 2024.
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Carrier transport
was improved.

| RERFEAX « RELEILDNURF vy TR
CIGSAIn®; - FURLEERBOIX
(RrLtL)

JIE 5 [A] 21.4 1.625 0.668 19.7

A ] 21.0 1.622 0.663 19.6

3mm-square cell
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Ideal case( no recombination)

1sun X5 BB ETHRF 1 1
HE v T7ORKRIC &
7 )L I EMDEENE
2

>1sun& 5= D HIBETSE
HIZEWTEUR L 72EE
AR MILELY . 7
2 Ef*/\g”l]mAu%?Hﬂﬁ

9IE/L‘J\E,I\] \— OC: AIJ

22
)
z

LSS (QFLS) &/8:

VHRERLEDEE

T )LZERM B R (QFLS) itk NRFEELTEEMHAAD
I P a—
Ap = Epn — Erp = qVoc TR (EkB,?”) 1

2
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:m -
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EREIZIFERITEN D 1072 15100% . FFERITRN D HIE R % LIRD T 2,

______________________

g EERETT

EHEH/EG.2FEM D,

________________________________

Voc = 0.91  (kgT/q) In(ERE)

|
SBGR20240116A |

Voc (V)
TR = 22%ZIZENT DIEHICHEREREDIE(E ? 091
i e
O ZHNER = 22% % ZEM T DIEDHICRHERV DB ?
— Jsc = 37 mA/cm2, FF = 0.78&IRIES B &
— VOC - 077 V
@ Ve = 0.77 VEER T DIZHICHEIREREDIE(S ? 0

— ERE = exp{(q/ksT)(Voc = Vocrad)F = 0.44% =3

—  ERE > 0.5%D*LFE UL,
BUR & 7%5RRE
® HLS (Bwithast) R (CKDEREDE EDIEE

- {ERDERERETE : ERE = 0.07% — 0.27% (3.918)
- TUWERERE L : ERE = 0.10% — 0.69% (6.91%)

log Jsc -

@ H=ARERE (ERE = 0.5%) (CX T DIEME
- IERDEREREFE 1 0.27/0.5 = 54%
- FTUWERERE A 1 0.69/0.5 = 136%
T
= FEEIRCIGS KIS EMDEFE S HLSUIEZHAT S Z & TEMK

ELFE¢54

log J

ERE (%)

0.44 100

WEIREREDIEZ B T D73 EDERIK

SBGR20240116B

* #TUWERERTETTE + ELE/RE DIBIMENSIRTE T DA
H. Shibata et al., submitted.
EIRFRMEFEEA EEEMTEE SRR

Vafter Vbefore

0Cem YOCem

before after
Voc Voc Vocrad

K4 HLSUIBNBRREEDT-VIFIEE ELRYGEE (U,.,)
DVIKTFIEICE X R EDERK
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