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Abstract

One-dimensional nanorods and two-dimensional nanofilms of PVDF-TrFE were prepared on re-
constructed m-plane sapphire surface. The surface morphology, as well as piezo/ferroelectric
properties of PVDF-TrFE, was studied. The results show that the aspect ratio of the nanorods can
reach 50. By applying different voltages, the ferroelectric switching is observed in the single do-
main structure. In addition, the analysis of phase hysteresis loops and amplitude proves that the

phase switching can reach 180° and the d; is about 8 pm/V. These results indicate that nano-

structured PVDF-TrFE exhibits reasonable piezoelectric and ferroelectric properties.
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YPORPPRL T MR BV, AR, BRVR. BE. EWS ISR Uy TH A A R
MFER . BEERIFHEARIIE R, NFEGORMEH S GUREARE TEZ MR PORMRH 6% —Ba 7
I - R AT BRI OGRS IR . AT RANE . BOEAE . BEARE H T AT LUK
T2 R KA R RS s TAR AN 45 440 5 FH SR 46 T SRR R IR 9 K AR 1] [2] 0 Mietek 55 ATE A AL REAR
BRI 7K ERIR[3], FE AR NAE AR B AR T IR AR A, AU RR AU AR
AE AR N AN 2 5 B [4] - T BHAR A AL R (A AO)YVBLAR BLA #AA2 8 VELT, & T HIE BUAIK[S],
A CATE G K R 4% - W 45 S S5 5 S T 2 B TR g M mdl &[], BRI O - =8O )m
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Kim 5 N 1E AAO AR il ¢ 7 3 B [ 4k B PVDF A1 RPEEFFRE 5[ 7], Tian 25 A7E AAO #54R _E A % PVDF
YR LR B I L - SR A8, FRAT7E 8 2 5 405 5 6 (ALO,) 5 BRI S R 2 40 1 Ak )
A B PE T, IR T A R A& . SR, XL G 2 FLAE R AR, AR
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AR — MR BERR . BT, R X P R AR 4 2k 1 AR TS AR )2 80 B 7E TR LK &5 4 A R
Joselevich £ NHRIEE m “FIHIZR S | — RYVIREGKR G 5] FAEK, W ZnS 92KZE[11]. CdSe 44
KZ[12]. CsPbBrs 9K £X[ 13141 P & ZnTe 942K %k[14]. Denise J. Erb 25 NARIE 78 7£ 15 % 4 R 15H S
AR E S FERVENZ A RKYKE B R 15], IR AR SEK S TE4AMWETITHTR,
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2.1. PVDF-TRFE SEaY%]%

TE ) 28 I 2 BT FRAT 1S AT W 5 0 28 AR B . K IE = A 2 (10-10) RSF2R 10 x 10 % 0.5 mm) 43 71
Z 2. . BRAEKGEAE 60°CAF 5 min. 40 min. 5 min. ZR)G¥A0FR I A8 40 3 5 BN
KSL-1500X #5207, LA 10°C/min fTHEEZRTFE 1400°C, (B KEFEN 16 he 2 FRLA N N-H 3L H
I i (DMF) #7437 BX 100 mL 1 0.5 g PVDF-TRFE #3 K TR A 7 » 4R J5 % F e 7% LS 25 (spin-coating) ,
L 2000 rmp [ e 1 min A3 2R, R ERAFE U LD 125°CARIR 2 h 15 2] PVDF-TIFE 5.

2.2. PVDF-TRFE ¥ & R{E
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A MHE RS, SEAEE Kal B Ge (220)1RA B EALGTIE. TR ANEE 1D, 256 ANMEFREE, R4
TWIE T HERA 55 ume FIFHJET 7 BABIAFM, A5y MFP-3D-SA)RAF H AR &5 . Fo i B A B
(PFM) Il 5 v 5 1) s Pk S5 Bk i, R FH A i FRABE B[ 7 = 5 ot i o s PP o
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K 1A AFM RIEFE SR IESEE R, Hdh K 1) BRIl T A m T ZT iR K5 T ) 2 T 76l 45
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s B AR M. T TrFE 3L, PVDF f20€ IEAE pAH. @i XRD 1) 0-20 FRAE, 2R WA 2 Fixs,
Al LAE 3| PVDF-TIFE [ATHIELE 19.8°, J 75Ty 68.2° /2 5 5 A1(10-10) 1, X485 FUESE 7 HN B
LiEp

Figure 1. (a) Reconstructed sapphire surface topography; (b) 3D rendering of sapphire surface; (¢) 1D
nanorod structure surface topography; (d) 2D nanofilm surface topography
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Figure 2. X-ray 6-26 scanning diffraction peak
B 2. X G4k 0-20 1T 5IE
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Figure 3. (a) Nanorod surface structure; (b) Spontaneous polarization domain structure; (c¢) Domain structure after +60V
voltage addition; (d) Domain structure after —60 V voltage

[E 3. (a) YKiERELEN; (b) BRMUBELE; (o) MN+60 V BIEREELEM; (d) M-60 V BIEEREEN
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Figure 4. Single-domain phase and amplitude hysteresis loop
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Figure 5. (a) Local polarization inversion of one-dimensional nanorods; (b) Lo-
cal polarization inversion of two-dimensional nanofilms
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Figure 6. Phase and amplitude hysteresis loop of the film
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