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ABSTRACT

PhyolFegsNby )05 films have been synthesized on Pt/Ti/Si0./Si substrates using rfmagnetron sputrering.
Concentration of Fe and Nb in the deposited films was adjusted to near stowchiometry through the control of
target composition. Films deposited with adjusted to near stowchiometry showed better electrical properties
such as dielectric and leakage charactenstics. Crystallinily and dielectric canstant increased with increasing
excess PbO upto 9 mol%. This study also showed that dieleclric constant and leakage current characteristics
improved by optimun content of O, flow during deposition.
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Table 1. Compositions of Starting Materials for Target

Preparation (mole ratio)
Target Name Ph | Fe 0y |NDO:
25Fe0P | 0 mol% excess PhO [1.00] 0.25 | 0.25
25Fe3dP [ 3 mol% excess PhO [ 1.03| 0.25 | 0.25
25Fe6P [ 6 1nol% excess PhO (106 0.25 | 0.25
25Fe9P | 9 mol% excess PbO [1.09] 0.25 | 0.25
31Fe9P | 9 mol% excess PO [1.09] 0.31 | 0.25

24 mol% excess Fe,O,
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Fig. 1. XRD patterns of PFN thin films. (a) de-
posited from the 25Fe9P target with various
annealing temperature, (h) annealed at 600°C
with various amount of excess PhO and (c)

annealed at 700°C with various amount of ex-
cess PbO.
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Fig. 2. XRD patterns of PFN thin film deposited 31Fe

9P target annealed at 700°C wnth different ralio
of Oy/TAr+0,1.
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Fig. 3. SEM in cross-sectional view of PFN films an-
nealed at 700°C deposited from, (a) 25Fe3P
target and (h) 25Fe9P target.
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Fig. 4. SEM in planar view of PFN films annealed al
TOC deposited from, (a)} 25Fe3P largel and
(b) 25Fc9P target.
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PFM film

. SEM of PFN thin film from 31Fe9P target an-
nealed at 700°C. (a) cross-sectional view and
(b) planar view.

Fig. 5

A 2 Yedel PhOZ} Bl Azbel AlHis] A9
AR =7 BE 2 & g, oRenvy
Z3e vote 9ANE Falo] ¥ VAT W9Y
el otz 718 P07l @ 9L 2128 2 5l

t} & Fig. 3% Fig. 4 &5 EHe) microcrack?] &2
s & e, ole g5 A o3 234 A
E=k=] /‘371‘5-]E]- 15}

Fig. 5ol 31FedP Ellez¥¥ O, 371
71 ol Zakelar 700°Cel N SA @ Al o
W Rggolth, gell A gw gk abere] A mAde] O,
sl FOlEIRE Acleh= 49y dAd By
1 ¥t FHE Fig. 39 REEY 249 4
o] Fig. 404 Holx ‘Qz]—y,r} wl A g A

O}EAEEGEL)‘A]\C}

i

6 W g H "

0321-‘1319._,_.05

o W rE

Koo

rula

3.3 gpato] FM

Fig. 6{a)=ll4 & <edg) PhO7} 9mal% H7HE 25Fe
oF el & sputteringsted FakA1z] BlhE 700°ClA &
Ae)gh & AESH] o)s)] £A13 vleke] o) wE A5

297eke] )

el - 4

YAE AN

(a) 100
s0 |
BQ [
70
80
50
40 [
30
20 [

10

Atomic concentration(%)

8]

i A

0 50 100 150
Depth from surface{nm}

1
200

40

—
(=
L=

30
20

165

10
25

Atomic concentration (%)

20 -

Nb

o 50 100 150
Depth from surface(nm}

Fig. 6. AES concentration depth profiles of PFN thin
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