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Ferroelectric Properties of ErMnQO; Thin Film Prepared by Sol-gel Method
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ABSTRACT

Ferroelectric properties of EtMnQ; thin films deposited on Si(100) substrate using Sol-gel process with metal salts were
investigated. EtMnQj thin films with a (001) preferred orientation were crystallized at 800°C. The ErtMnOj thin film post-annealed
at 800°C for 1 h showed the dielectric constant(k) of 26 and the dielectric loss(tan 8) of 0.032 at the frequency range from 1 to 100
KHz. The grain size of ErMnQOj thin film post-annealed at 800 for 1 h was 10~ 30 nm. The remanent polarization(P,) of the EtMnO;
thin films increased with increasing (001) preferred orientation. The ErMnO; thin films post-annealed at 800°C for 1 h showed the
remanent polarization(P;) of 400 nC/cm®, with the increase of post-annealing time at 800°C, the coercive field(E,) of thin films was

lowered because the dense and homogeneous thin films were obtained.
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Fig. 1. Schematic diagram for the synthesis of ErMnOj; thin
films by sol-gel process.

Table 1. Starting Materials for the Preparation of Modified
Chemical Solution

Chemical name  Chemical formula Company(purity(%))
Erbium nitrate —y
pentahydrate Er(NOs); 5H,0O Aldrichi (99.9%)
Manganese acetate o
tetrahydrate Mn(CH;COO), 4H,0  Aldrichi (99%)
2-Methoxyethanol =~ CH;OCH,CH,OH Aldrichi (99.8%)
Acetylacetone CH;COCH,COCH;  Junsei (GR, 98%)
Distilled Water H,O
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Fig. 2. The XRD patterns of ErMnOj; thin films deposited on
Si(100) substrates at various annealing temperature for
1 h; (a) 750°C, (b) 800°C, (c) 850°C, (d) 900°C.
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Fig. 3. The XRD patterns of ErMnQ; thin films deposited on
Si(100) substrates post-annealed at 800°C for various
annealing time; (a) 0.5 h, (b) 1 h, (¢) 2 h.

¢ 5 Qon, FEHY L&t FAHEFE (001) ¥

&ro

T a

Fol FAFS X-H HE B4 Fo 4 ¥ 5 3
A

FIHEE 255 800°CE AL, Exy A7+ ¥
Soll gt EtMnO; H2hete] izt 449 A3 32
3T Fig. 3& @37 A7t e X-A 318 #4 2
stolt}. g2 A7t Wsto] w2 ErMnO; ghehe] wi g
< 2 HEE HolA dgkey, X Ao FtEF
5 EtMnO; B2 23 ¥ 37] F718k, S Adste
AL Fig. 49] miATzoAM & 5 YA

32. 78 54

Shimura er al¥9] ©J3] X 7E ErMnO, 2AA W] &
A Ak 135, F3 &4(tan §yS 0.330]0th B A
oM A& ErMnO; teta 24/ He fA A5el £
EAE RS Ade O 2o

Fig. 5% 800°ColA 1h 59t $95 238 EtMnO; uhet
9 £ B4 #4 drmet 4 E4(tan 8y Ve
Aot} ol FA AFEket F3 &@an dyS 4 1~
100 KHz2] H9lol S4=.00, viet SA= < 2500 A
FEAT. 800°CollA FLX|2]gk ErtMnO; ¥Hate] f-4 4
TE 2622 AFAUANMY {4 FeQd 135 Bt Hgk
th ErtMnO; 22 Al#9 79 YA A7[7F 4 umell A

A 394 A9 3.(2002)



832 FARSS

- AEE - RAE

(a)

(c)

(b)

(d)

Fig. 4. SEM micrographs of ErMnOj thin films deposited on Si(100) substrates post-annealed at 800°C for various time; (2) 0.5 h,

(b) 1 h, (c) 2 h, (d) cross-sectional view of 1 h.
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Fig. 5. The dielectric constant(k) and loss(tan 8) of ErMnO;
thin films deposited on Si(100) substrates post-annealed
at 800°C for 1 h.
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Fig. 6. The P-E hystersis loops of ErMnO; thin films deposited
on Si(100) substrates at various annealing temperatures
for 1 h.
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Fig. 7. The P-E hystersis loops of ErtMnO; thin films deposited
on Si(100) substrates post-annealing at 800°C for
various annealing time.
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