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Characteristics of Atomic Layer-Controlled ZnO:Al Films by Atomic Layer Deposition
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Abstract : Structural, electrical, and optical properties of atomic layer-controlled Al-doped ZnO (ZnO:Al) films grown on glass by atomic layer
deposition (ALD) were characterized with various AlOs film contents for use as transparent electrodes. Unlike films made using sputtering
methods, the diffraction peak position of the films grown by ALD based on alternate self-limiting surface chemical reactions moved
progressively to a wider angle (red shift) with increasing AL,Os film content, which seems to be evidence of Zn substitution in the film by
layer-by-layer growth. By adjusting the ALO; film content, the electrical resistivity of ZnO:Al film with the Al;O3 film content of 2.96%
reached the lowest electrical resistivity of 9.80 x 10* @ - ¢m, in which the carrier mobility, carrier concentration, and optical transmittance
were 11.20 cm® V''s™, 5.69 x 10% cm™, and 94.23%, respectively. Moreover, the estimated figure of merit value for the transparent conductive

oxide applications from our best sample was 7.7 me*,
Key Words : Zinc oxide II-VI semiconductors, Atomic layer deposition, Electrical and optical properties

LA B

E2, Le2toloie Lot X8 OIS6t0 Eigd AX2 S48 918 A7) #2sl 9320 AL 1. =2 &
&bl(aspect ratio)E RE LI-TX S8 UM MIIH MUSE MW F= 832 242 B+2A010, =284 EQS
Indium Tin OxideJt &HH2Z 2| MEL XL, BRI §.°d()illd %-’.E%—;— SIS Zn0 BEO0| 2FS D ALL ZnOE
HE HEWE = AZA0IE VI JEEEM BIL 2%, SEEI, X, dAM, CIA2E20 AXS0H €2l ¥38D
AL 2. 2I1EY SBclEH SHYA AHHIF LYY SHEH 2 "é%‘% U==ZR2 832 8460100 8AHE XL
AUCH 018 JHHBI ol BXE EXY(Atomic layer deposition)2 0IE0IH M2 E= SFHNIE Ss= YO S8
UACH [3]. BXES SHYES Bl=£2 IS FHHOI ItSdHH, SIS H(step coverage)0l 24671 MR =2 SEH|
£ ZE A0 DU MIFL0l ReIGILh OEtM, B AP NAE iS5 SHYE 0180tH ZnO B S0 AIZ2 =¥
I ER SH0| P48 HAUS KFLUJIBR0 SHols AEHE JHGHACH

2. 21 # E9

2 gRlA=E 8IIF S0 P48 RAE SFAIII] AAHA ZnO =2 ALO; U2 HIE ZHECRM AIY 55
HOHE GHACH ALO; =2t2to] HIJH ZOIEH0I et Al SESZI BOIE2EM #ae N S42 S4<UD, Zn0 240

o ALOs 22t HiJt 19:12 T JiE R85 I|H SHES A= UUS 28 = UACL Al0] ZHE Zn0 U2 HREF R
XE 220, Al TSI SOIE+E FIUY XD BUEHQE g2 22 OIEE‘C’ 2 = A/UCHL 01H2 Al X
£0| Zn BUES HAXE et "B}Q 2 = ULL 0IZ s MIA MSE MUY == K22 HOIE0 MHEHOZM
IR SHOl BACACH Al STEZO0| 2.5 wt%0llA 9.80x 10 Q - cmQ) JHE < HII‘I%*% 2 = UAU2N, Al &8s

SO SN Dot %o SnTet MEHAUXIO SAEE ¢ & UUCH

ZAS 2
Ol ¢#PE 20008E FR(UKUSII=R)S WA s#IARTCS N

fllo

BIO} &84S 0172Q1(No. 2009-0082820).

&1 28
(1] B. Tian, X. Zheng, T. J. Kempa, Y. Fang, N. Yu, G. Yu, J. Huang and C. M. Leiber, Nature Vol. 449, No. 18, p. 885, 2007.
[2] K. W. Liu, B. Liu, S. J. Wang, Z. P. Wei, T. Wu, C. X. Cong, Z. X. Shen, X. W. Sun and H. D. Sun, J. Appl. Phys. Vol.
106, No. 8, p. 083110, 2009.
[3] B. H. Kong, M. K. Choi, H. K. Cho, J. H. Kim, S. H. Baek and J. H. Lee, Electrochem. Solid-State Lett. Vol. 13, No. 2,
K12, 2010.

WAXX) B, e-amil: jachyun@dgist.ac.kr, Tel: 053-430-8431
ESEY EH?%*ﬁAI E%FI-‘?: %OEF:EZ% 758X LB AUEIIs

_40_



