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Abstract

Nitrogen and phosphorus ions were implanted into ZnO thin film fabricated by pulsed laser deposition. lon implanted ZnO thin
films were annealed from 700°C to 1000°C using rapid thermal annealing process. The electron concentration was changed form

10% to 10'*/cm’. Effect of nitrogen and phosphorus in ZnO thin films was certified and the structural and optical properties of

nitrogen and phosphorus doped ZnO thin films depending

on concentration of nitrogen and phosphorus were investigated.

Key Words : Nitrogen and phosphorus doped ZnO, Ion implantation, Rapid thermal annealing process
1. 4 & 2. & H

ZnOE= H-VIE XYEH S8 BEHIZ M acoustic wave ZnO 222 (001) AHIIOIOIJ]1EHALO;)RI 0l PLDOI 2fdh
AT, 28 AXL EE A% S2 SEN BHSEXL, dial E2519 1 ool A22& Q-Switched Nd:YAG laserE
AES2 S0 WS OisEl AHE 20HF1D UCH ANESIULCH AIEBE oINS IEES 355nmA L2, 400T O
[1-3]. ZnO =22 MBE(Molecular beam epitaxy), RF(Radio N B Ch Ofgist <ot &8 XHME & ZAH2
frequency) sputtering, CVD(Chemical vapor deposition), Ol&ES 20 XHAISI 2SI HUCH2,12]. Oledd =201
PLD(Pulsed laser deposition) S0 2loi MESCH =00 N SE 220 Nt PE OI; FYgeoz FYUst H
A PLDEE =2 HUXIZE JIE particleSS MA8 % rapid thermal annealing(RTA)E ZAE<D| SHUIA 700TH
AN &2 IB2LHAM DEE A HF0| Iisdid = Bl 1000CHHR 182 30=2t &Al GIACH HIIE E49
2 2RI JtA2E JAE 2HULE0l Jtssitls & EM2 oI &4 20K EEES AAGIACL
Z Ol UCH4-5). L8t PLDEE ZA diOIMM 2ol d-= 3. 20 2 OF
ZcE01 JtA 2L012e HEtol Tet g3 ZEE0
= BES XD UCHET]. % 12 400TOHA (CO1)AIIIOIO] DIBA0 B&E A

22 p-type ZnO MES {8t 2 YOl MAD U Ol = H9 zZnO =22l XRD ZIOICt. I8 19
O WEH 55 THEZME As, N, PI} 01852 AT XRD AHMEHUAM 2= 812 201 346220 (002)
[8-11] Zn0 T3 E UEIHDN ZHEYE U= & 43S OIRSE

2 HIMAME PLDW SSh MEE ZnO LU WEH LHERACE ol SHE  Zn0 #Z2 Jlsk
5& p-type dopant®! NI} PE 0/ =¥ (lon implantation) 1.2x10"%em’, MEE 3.5x10°Qem, 1211 15.243 em?/VsSl
SEE 018380 T®S 5 Rapid thermal annealing OI8= & LIEHLHRLCEH
process (RTA)E 01830 zno2 EIIE S4 o = OlEE ¢FE22 ¥ MEE zno 220 NI PE OI2
ot HABHAC FQ AMACL NO F2 =&E= 4x10%em’ X3 P F¢

SCE 23x10%m’ ACHL O/ Ol LS =LuS 70
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4. 2 8
PLDZ Ol Z0t0 pure ZnOE HMIESIF Nt PE OI2F2Y
£ 0I25I0 ZnO0 IISHICH Ol2 8t 220l RTAS &lAl
6}ﬂ_x_ 900THAM X 5= M2 St IS AN LEIES
& 4= QUAUCH X &= ion implatation 01X 2Lt 2AEE
2+ AUD NS ES SIOIES & + AUTH

A 2
= gns  BIDEUE  SHIEAT (No.
R01-2004-000-10195-0 (2005) YXIH2E +HAS.

#10 28

[1]1 D. C. Look, D. C. Reynolds, C. W. Litton, R. L. Jones, D. B.
Eason, and G. Cantwell Appl. Phys. Lett. 81, 1830 (2002).

[2] Sang Yeol Lee, Y. Li, Jang-Sik Lee, J. K. Lee, M. Nastasi, S.
A. Crooker, Q. X. Jia, Hong Seong Kang, Jeong Seok Kang,
Appl. Phys. Lett. 85, 218 (2004)

[3] Hong Seong Kang, Je;)ng Seok Kang, Jae Won Kim and
Sang Yeol Lee, J. Appl. Phys., 95, 1246 (2004).

{4] J. Narayan, P. Tiwari, K. Jagannadham, and O. W.
Holland, Appl. Phys. Lett. 64, 2093 (1994).

[5] R. Ramesh, T. Sands, V. G. Keramidas, and D. K.
Fork, Mater. Sci. Eng., B 22, 283 (1994).

{61 P. Zu, Z. K. Tang, G. K. L. Wong, M. Kawasaki,
A. Ohtomo, H. Koimura, and Y. Segawa, Solid
State Commun. 103, 458 (1997).

[71 W. S. Hy, Z. G. Liy, J. Sun, S. N. Zhy, Q. Q. Xu,
D. Feng, and Z. M. Ji, J. Phys. Chem. Solids 58,
853 (1997). .

[81 Y.R. RyuT. S. Lee, J. H. Leem, H. W. White, , Appl. Phys.
Lett.,83,4032 (2003).

[9] D. C. Look, D. C. Reynolds, C. W. Litton, R. L. Jones, D. B.
Eason, and G. Cantwell Appl. Phys. Lett. 81, 1830 (2002).

[10] Kyoung-Kook Kim, Hyun-Sik Kim, Dae-Kue Hwang,
Jae-Hong Lim, Seong-Ju Park, Appl. Phys. Lett., 83, 63
(2003).

{11] Sang Yeol Lee, Eun Sub Shim, Hong Seong Kang, Seong
Sik Pang and Jeong Seok Kang, Thin Solid Films, 473, 31
(2005).

[12] Sang Hyuk Bae, Sang Yeol Lee, Beom Jun Jin,
Seongil Im, Applied Surface Science 169-170, 525-528
(2001).

- 90 -



