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Abstract — N-doped ZnO nanofilms were prepared by plasma enhanced atomic layer deposition method. Zn(C,Hs),,
O, and N, were used as Zn, O and N sources, respectively, for N-doped ZnO films under variation of radio frequency
(rf) power from 50~300W. Structural, optical and electrical properties of as-grown ZnO films were investigated with X-
ray diffraction(XRD), photoluminescence(PL) and Hall-effect measurements, respectively. Nitrogen content and p-type
conductivity in ZnO nanofilms increased with the rf power.
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p-ZnOs AlZEH] 918 ket EHE =9 A7t Ha QAR
el ZA oA thekek o ® A EHES Eskee AT R
A8y Foltt, thEA A W S F = molecular beam epitaxy(MBE),
ion-implantation, magnetron sputtering, pulsed-laser deposition(PLD),
solution method, metal-organic chemical vapor deposition (MOCVD),
plasma enhanced atomic layer deposition(PEALD) 5©] $1tH15-
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(120 scem)} A (60 scem)E EFsH] 5% B9 ZEkAvl A
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N-doped ZnO Bt A|Z3F7] 9bA, AbA Eek=mte] of 39l E
150 We} 300 W= 3jo] Atslolad uhahs: A|z2skar 71 548 dot
Bttt Skt Ak SA IS o]88te] 1,000 cycle?] A¥
< AL, of 3+9] 150 WellA] B3t 3.0~3.2 Alcycle o] A=
SEE QUL o] g A= et 3.25 A(a-F) 02 Lzl Alsleld
o] AxpIe} A9 dAGhR= 2l Ao ® o 5 U &
gkz=nt of 349171 300 Wl A-¢-12 150 Wk 7] s &
7]l 9 3.0~3.3 A= vhio] FAEQICh Ty WA VkaE £
sto] Eetzmks AR - ubeke AR ATt e Akt

T 1=
Table 1. PEALD condition for ZnO nanofilms

Source Gas Feed Rate (sccm) Time (s)
DEZn 65 3
0O, 120 5
N, 60
Purge gas (N,) 60 5
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Fig. 1. FESEM images of ZnO nanofilms prepared with (a) O, plasma
at 150 W, (b) O, plasma at 300 W, (c) (O,+N,) plasma at 150
W, and (d) (O,+N,) plasma at 300 W.
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Fig. 2. OES spectra taken from (O,*+N,) discharges at rf power of
300 W.



N-doped ZnO LBt 359

40 50 60
2Theta (deg)

Fig. 3. XRD patterns of ZnO nanofilms on Si(111) at different gas
sources and rf powers.
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Fig. 4. PL spectra of ZnO nanofilms on Si(111) grown with O, and
(0,+N,) plasmas at 150 and 300 W.
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Fig. 5. Hall mobility and carrier concentration of ZnO films with O,
and (O,+N,) plasmas as a function of rf power.
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