The 5 0 th Winter Annual Conference of The Korean Vacuum Society

Axgo] IEHCR MHZEE | EH SEE ATO
HEL3 stojlEz|E BH M3 A7

AAA, A, Ad7)*

Asthstm MEMAAIATZ St}

Lt I X}—-2

H Ao A= AAY 9 £ 5|E (Flexible and transparent heater) A|2H-& 93t ATO Y= YA
YESZ stoluels By ATe] E4S Aretadch. HHskE & YESI (Self-assembled Ag network)
£ A= Aol 20-30 nmé| A4S 7FAl= ATO (Sb-doped SnO») W= AHE A3zdo] WA o= A<,
d2ol A ZHsto] QI F ATO-2 HEYA stolBe|le B ASS S A2golz IgH F
B ATO Uk A= 2 UEYA A=9 ¥l 315 e Fo=24 & EHA 719 d24 9 &9
2=E W T 4 B9 38 s Al AR AF S TokE 5 Ak ATO-S HER A sho]H
g AS] HAHSE Sl LAzo] o whE stolHe|E By =9 A4, FeHE, W &
Hapgon], 24 204 14 Ohmiquaree] MATI 66%2] Fahe g /AL sfo]Hels £
& FHelGth E7 FESEM 248 53] ATO-S YEY sjojnels 1] w9 9 A 7
FELT ATO T5o] & V9T Ao Sol vAE FFE T AYshE ATO-2 ]
A spolHE B A5S ol &ste] F £ SIHE AFsta Aeke] WE sH e 2= M-S
sto] LAY A B s|EE B dSo2 7|8 ATO-2 HELA sto|He|lE By HA=o
4 gelstsith

=

¢

q

B o |

=3
-
=]
L
—_L
-
hil

L e [m N oF ok B

o ot o

Keywords: ZHA|t) ¢ £ 318, ATO e qda-& YEN stojne]=, 2mao] w4

Fabrication of NiS Thin Films as Counter Electrodes for
Dye—Sensitized Solar Cells using Atomic Layer Deposition

34, 429, o8, 4=

Dye-sensitized solar cells (DSCs) are promising candidates for light-to-energy conversion devices due to their
low-cost, easy fabrication and relative high conversion efficiency. An important component of DSCs is counter
electrode (CE) collect electrons from external circuit and reduct 13- to I-. The conventional CEs are thermally
decomposed Pt on fluorine-doped tin oxide (FTO) glass substrates, which have shown excellent performance
and stability. However, Pt is not suitable in terms of cost effect. In this report, we demonstrated that nickel
sulfide thin films by atomic layer deposition (ALD)-using Nickel(1-dimethylamino-2-methyl-2-butanolate)2 and
hydrogen sulfide at low temperatures of 90-200°C—could be good CEs in DSCs. Notably, ALD allows the thin
films to grow with good reproducibility, precise thickness control and excellent conformality at the angstrom
or monolayer level. The nickel sulfide films were characterized using X-ray photoelectron spectroscopy,
scanning electron microscopy, X-ray diffraction, hall measurements and cyclic voltammetry. The ALD grown
nickel sulfide thin films showed high catalytic activity for the reduction of I3- to I- in DSC. The DSCs with
the ALD-grown nickel sulfide thin films as CEs showed the solar cell efficiency of 7.12% which is comparable
to that of the DSC with conventional Pt coated counter electrode (7.63%).
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