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ABSTRACT

N-doped ZnO thin films with c-axis preferred orientation were prepared on p-Si(100) wafers, using an RF magnetron sputter deposition.
For ZnO deposition, N2O gas was employed as a dopant source and various deposition conditions such as N2O gas fraction and RF power were
applied. The depth pofiles of the nitrogen [N} atoms incorporated into the ZnO thin fitms were investigated by Auger Electron Spectroscopy
(AES) and the nano-scale structural characteristics of the N-doped ZnO thin films were also investigated by a scanning electron microscope
(SEM) technique.

7191=
ZnO 9}, N-doped ZnO, p-type ZnO, Wi =AY 2, 1F3 sl EE AWE

Key word
ZnO thin films, N-doped ZnO, p-type ZnO, nano-thin film, RF magnetron sputtering

7|28 (KAIST) H42d Xt 1 2009, 10. 30
28t 74 (ADD)



FEHY AR AT =EA A3 ANs

.M &

Zinc Oxide(ZnO)E hexagonal wurtzite 72 & 7}
= Y2 direct band gap(Eg~3.3eV, 300K)9] 0-VIZ 3}
#FE = EAdolt} ZnOE £ exiton binding Y
A (60meV)et FHA 5oz s FAaAR e &
451 ot A 2ol & 53 Zn09) 8814 k44, 7t
AFA GG e FREA, AL FH THH ¢
o d7)H B 527 9 2
Film Transistor, TFT)2] €]
Ew %A A2 (Transparent conducting oxide,

AT FAELAR ZpFe Yo
ot Zn0 HhehS FH S A wEA A% 2F
2 A gated QoM s et EH pd AEA o] FHt
A4zl drh pd AEAHS 7] HT doping
source 2 A2 AAMNZE 271 X EH R B
A a3 3¢ 288 d 7P 23442 dopant®E ¢
A ek[11

lz
Ol

(active layer) £+

o
ox
oSt
R

o

o

23

ﬁl‘

L

1 _ml
i 2 do
ot T A 4o

o
o
2,

Y o 2
ko ol o 3 otoo

714, 384

2 g

gs)

3,

=2

R
2o e o -
Mo & e ol

fin}

:N-‘L

L

i

ha | |
n ok, F2H B4

z
[
4o
rir
>
do o &
o g

s

oo ox K

’q
3 -
i
ox

1 ox
o,

[
o o

o,
L)
12 X0 ox
>
N
rir

o 8

o

In w2

ox, B

i NN
e

N 2

-y rlr

rr R

e @
L

by

2l
v
ol
o

Az

=
fru
rO
oxl
)
o
fu
LAY
(ol
ik
2

2 gy 19
i
L
ofo
2_\:
a2
.l
2
9,£
H

2 o

N
a8
it

x M

o
do
-4

2

o
A

X,
o

o

. o] Fo|| A= RF reactive magnetron sputtering *3 2]
2 o] g8}of ZnO uHeHS FA BT 27 4912 2] ZnO

2386

Algtel B 599.99%) & °l§3H AT, 718 4904
p-Si(100) ¥l ©] & AF&-3} 31T

scem? NoO/Ar EE7FH2E Ay HE T4 20
mTorr®] AL A F2H-& A st ct whafo &
371 H 3

of ¥ Bl EHo FHE EEES A7
pre-sputtering A& 158 ¢ X 33|
H& Aot A Atol ) MBS o8 B HAY. dA
st # e ety S Y3 2 F 8pme] £E2 7
B A AANZA D AA 7h2 fr-FFol] N0 7HA ] 1]
SNO/(NO+AD] 3} 3 A g T4 F28 &
T2 Adsto], thFet h2u &3 FA ol gk
aho] A8 FZALSE T

7t Z3 zA00M AZe AlHY THEHAY E Zn0 H
ato] u] A F22] 54L& Scanning Electron Microscope
(SEM)E o] &3}9 =ASIY I, Auger Electron
Spectroscopy (AES)E ©}-4-3kef Hteke] zZlojo) & &
Hse 2N 2 e A g £

E 1. N-doped ZnO gt=tel & =A
N

Table. 1 Deposition conditions of N-doped ZnO
thin films
base pressure 5X10° Torr
working pressure 20 mTorr
Depo§1.tlon working gas N20OJAr mixture
Conditions :
substrate
Room temperature
temperature
rotation speed 8 rpm
working gas ratio 0% ~60%
Deposition
variables
RF power 80W ~240W
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Fig. 4. SEM top views of N-doped ZnO thin fims as
a function of RF power :
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Fig. 5. SEM cross-sectional views of N-doped ZnO
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