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Abstract

In this paper, to increase the light current efficiency of photodiode, we fabricated aluminum-doped
zinc oxide(AZO) thin films by RF magnetron sputtering. AZO thin films were deposited at low
temperature of 100 C and different RF powers of 50, 100, 150 and 200 W due to selective etching
process technology. Then the AZO thin films were annealed at 400 C for 1 hr in vacuum ambient to
increase crystalline. The lowest resistivity of 1.35 x 10° Qcm and a high transmittance over 90 %
were obtained under the conditions of 3 mTorr, 100 T and 150 W. The optimized AZO thin films were
deposited as anti-reflection coating on PN junction of silicon photodiode. It was confirmed by the
result of Vi-I;n curve that the efficiency of photodiode with AZO thin film was enhanced 17 % more

than commercial photodiode.
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Fig. 1. (a) Structural drawing and (b) surface
image of Photodiode with AZO thin
film.
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Fig. 2. FE-SEM cross-section image of AZO
thin films. (a) 117 nm, (b) 353 nm
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Fig. 3. Deposition rate and resistivity of AZO
films with different RF power.
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of AZO films with different RF power.
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Fig. 5. Transmittance of AZO films with different

RF power and XRD patterns of AZO

films on Si and glass.

3.4 Photodiodeol =& %7}

AZ0 vtute] HAH 3 25T AZAL ¢y 3
mTorr, €% 100 T, RF power 150 W oA #7)
A B 54 /M % AL geldgen
2, 5Y FAHZEACSE photodioded] AZO FHA
=g FEAEAY. 29 6& AZO FHAEe
2 8-¥ photodiode®] Vr-Iph 548 bl Aot}
35 V reverse bias HelA FAH FAF= 7
Z29] SiNs9] photodiodedl A& 1643 uA o] o1},
AZO F9#d=0o] HL% photodiode: 19.22 uAZ
oF 17 %9 FAF7F F7181%th AZO FHA L]

Wi

15 0o ttantoyt ey
— y ‘m —— AZO Light current(s1 7am)
g - AZO Dark current{117nm)
+ 10 4 A
E W S04 Dark currena(1 1Taes)
5 ® 20 Ught cumsatiaBiam)
O 5. 4 Az0 Dark cumniisinm)

c_M

T T T T T
0 10 20 30 40
Reverse bias voltage[v]

33 6. Photodiode®] V.-Ijm 54 H| i,
Fig. 6. Vi-Im characteristic of photodiode.



A 44 photodiode® 352 nm ¢ FrolX B} 117
nm® FAM e FHFI oF 3 uA ERoH,
o]+ Photodioded] AZO FHAET HE Al
117 nme] FA7F HAHYEL ¢ + Ak 28U ¢
HAF E4o] 71¥ photodiodert} oFzF Egtom,
ol WAL AEIY VF7E AZO FHAEYS
A 2% photodiode?} %¥7] W&o|t}.

4.8 &

£ A3 ME photodioded] FTHEES T4
A 71E WAzt A8 SINGE Al E
9 RF magnetron sputtering®8 22 AZO %4
Tote HEdem, 2 dx o 17 %o FHEL
A4 E AT oldie] AZO FHAE99 sputtering
24L& F3LE 3 mTorr, 7|1 &% 100 T, RF
power7} 150 W o]9lx, 1.35 x 10° Qcme &
A 90 % o4y ¥& F3&S Yl
t}. Photodiode® 17 % +¥&& F4S IR
Receiver Moduled] §#A2& 714128 ZHelth

“@Ae 2

ATE F271QRNA Adshe A
AQRMLATFLAAA QA AFARE S5
Ae

Za 23

[1] W. Lin, R. Ma, W. Shao, and B. Liu,
“Structural, electrical and optical properties
of Gd doped and undoped ZnO:Al(ZAQ)
thin films prepared by RF magnetron
sputtering”, Applied surface science, Vol.
253, p. 5179, 2007.

[2] Wen, a3, e, v, “AZO Anode
A3g HE% OLED 439 Az A7)
- 38gH 54 24", A7dAA8ss =

867

A71AzZ A 583 =5, 219 A9E, 2008\ 99

7], 209, 4%, p. 357, 2007.

A7", F»en, vrEw|, “LED £& FHL

%% TextureTx AZO utute] A x¢} 38}

A EAEA", AJAAAEGE=FA, 199,

10&, p. 901, 2006.

M. Barrera, J. Pla, C. Bocchi, and A. Migliori,

“Antireflecting-passivating dielectric  films

on crystalline silicon solar cells for space

applications”, Solar energy materials &

solar cells, Vol. 92, p. 1115, 2008.

E. O. Zayim, “Optical and electrochromic

properties of sol-gel made anti-reflective

WO3-TiO: films”, Solar energy materials &

solar cells, Vol. 87, p. 695, 2005.

[6] D. Song, “Effects of rf power on surface-

morphological, structural and electrical

properties of aluminium-doped zinc oxide
films by magnetron sputtering”, applied

surface science, Vol. 254, No. 1, p. 4171,

2008.

D. J. Kwak, M. W. Park, and Y. M. Sung,

“Discharge power dependence of structural

and electrical properties of Al-doped ZnO

conducting film by magnetron sputtering(for

PDP)", to be published in Vacuum, p. 1,

2008.

S. S. Lin, ]J. L. Huang, and D. F. Lii, “The

effects of rf. power and substrate

temperature on the properties of ZnO
films”, Surface and Coatings Technology,

Vol. 176, p. 173, 2004.

9] elAF, 8, FEAH, 14, 49 25
7, “‘DC vladEE =wHEHYez Az
ZnO:AlIFH AR 54" 3£ 853
2], 424, 9%, p. 745, 2004.

[10] T. David, S. Goldsmith, and R. L. Boxman,
“Electro-optical and structural properties of
thin ZnO films, prepared by filtered vacuum
arc deposition”, Thin solid films, Vol. 447-
448, p. 61, 2004.

(31

(4]

(5]

(71

(8l





