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Preparation of Na,WQO3 (x= 1 and 0.75) Thin Films
and Their Electrical Conduction Properties
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Abstract: The powders for the NaxWOs3; (x= 1 and 0.75) sputtering targets were synthesized by the
calcination in reductive atmosphere. Near single-phase NaWOQOs3; and single-phase NaosWO3; powder targets

were prepared. By using the targets, thin films of each composition were deposited by rf magnetron

sputtering on the SiO: (100 nm)/Si substrates and annealed by RTP (rapid thermal processing) for

crystallization. In the case of the NaWOs; composition, single-phase NaxWOQOs thin films, where x was

believed to be slightly less than 1, were fabricated accompanying the Na-diffusion into the substrates

during RTP. However, in the case of the NapsWOs; thin film preparation, it was unable to make

single-phase thin films. From the phase formation behaviors of both powders and thin films, it was

revealed that NayWOQOs with nonstoichiometric composition of x, which was slightly less than 1, was

favorable. The good electrical conduction properties were obtained from the single-phase NayWOs; thin

films. Their electrical resistivities were as low as 7.5 x 10 Q-cm.

Keywords: NayWOs;, Sodium tungsten bronze, Thin film, RF sputtering, Electrical conduction
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Fig. 1. Flow chart for the preparation of NaxWOs

powder targets.

Bl 2 B AAdS Aeste]l 11 1ol vE

WAt

2.2 Na,WO; =9} M=

st

(rapid thermal processing) W< % &3ttt &
e B Ao e}t mpvt AR Wl 4ksE
at7] 91ate] WF (107 Torr) 9171,

o] g31e] tf Tl ER 23

AAean. 71de == 200C

melTk. wer F3E
5102 100 nm7F A7

2~
2 dAAsR e g 7t2E Ar 50 scem Y 5RO
2 ete 3 mTorrs AASAY. ~3EH 9= 200
3lo] 308 7+ %’3% AAstATh S2

Al

5%Hs/Ar # ¢

7], Ar 91719 SAE7NA A EE HAAIEA

ok dAE 2EE 600 -

900C T-gtell A, AlFS

S AL oen &5+ 200C/mine] ATt

2+



604 J. KIEEME, Vol. 25, No. 8, pp. 602-610, August 2012: S.-H. Lee et al.

S,
(glancing angle scanning)& AF-&3FA vk ulEe] A7)
Aretes A HARko R Hrksigiet], 4930 (4-point
probe mathod) 2.2 WAILS =43 F
(field-emission scanning electron microscopy)2 2

245 vhube] FAE Fobol MARL BEeTh

I
)(‘

3. 4y & nE
3.1 2HE E} M=
NaWOsd& #4387 AaiAes W Ast7k +5
S Ak st AAEHTIAA StAE HAS
W Wol Ht} EE s shA Y
O o] AAdE Jhsdol ATt ¢
2 W9 kg7t 4690 WOsE AFE3SERL”
A7) stavt 293 Aow AZEAC
A NaCOsz9t WO; &3 ol tialA 5%Hy/Ar &
#7714 600TC, 650TC, 700C=E 3tAE AAsFYG ).
st e S @str] flste]l XA AR S
AAstG e o AxE a9 20 YeERY. 139
34 sjdelA & "’F S’l%ol 600C, 650C, 700C =
T 2E A FA4E e EH‘:’-‘:# cubic 24 A=}
£ Ay NayWOsd ],\QU% ZFol NaaWO4 o]

=AEo] AT Na®l = (m ole) F7F Wel H] g}
2811 NapWOsol Zolubnt vpehd 2e 44w
NaXW03 ,] Na 2/\4 X7]_ §].6L0k§14 }_/\go 101] 01:

Ag olu g,

7] Shael A AT Nawo, whela
& @A 2as] Wl 29 SaME Awsdr
GAEA7] 600TAA AN Bk 1A Saw ¥,

506Hy/Ar £ 71914 650C, 1047 FF F7hd
Aele APsRon 4rtel dxe @A ¥ 34w
ge A fiskel XA AN E AN
2 AnE 29 3o vehnac,

a8 3@l & kel trES 7] dta
= NaaW0773°] A HEATE NaaWo042 Nagl W
o] EH7F 1124 NaWOzo| 7459 sdatAw W
o] Abst7l +6olth. o] A= AATE FIH 2
= EAAA Bt Al Wl AbskETE e Aol
FEHE dFol Aes UEdE Aew A" 2

¥ Na, WO5
v - Na2W04

2l
i

LM

1 1 1 Il 1 soonc
20253035404550556065?0?580

26 (deg)

-«
-
-

EgE

F_F_4
[

o]

Intensity (arb. units)

Fig. 2. X-ray diffraction patterns of the powders of
NaWOs; composition calcined at various temperatures for
10 hours in 5%H./Ar atmosphere.
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Fig. 3. X-ray diffraction patterns of the powders of
NaWOs; composition (a) calcined at 600C in air for 4
hours (first step) and (b) calcined at 600C in air for 4
in 5%Hy/Ar
atmosphere for 10 hours (first step + second step).
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Fig. 4. X-ray diffraction patterns of the powders of
Nap7sWOs composition calcined at various temperatures
for 10 hours in 5%Hs/Ar atmosphere.
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