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Evaluation of the fabrications and properties of ultra-thin film for memory device application
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Abstract :

In this study, ultra thin films of ferroelectric vinylidene fluoride-trifluoroethylene (VF2-TrFE) copolymer were

fabricated on degenerated Si (n+, 0.002 Q - cm) using by spin coating method. A 1~5 wt% diluted solution of purified vinylidene
fluoride-trifluoroethylene (VF2:TrFE = 70:30) in a dimethylformamide (DMF) solvent were prepared and deposited on silicon
wafers at a spin rate of 2000~5000 rpm for 30 seconds. Afier annealing in a vacuum ambient at 200°C for 60 min, upper gold
electrodes were deposited by vacuum evaporation for electrical measurement. X-ray diffraction results showed that the VF2-TrFE
films on Si substrates had B-phase of copolymer structures. The capacitance on n'- Si(100) wafer showed hysteresis behavior like a
butterfly shape and this result indicates clearly that the dielectric films have ferroelectric properties. The typical measured remnant
polarization (2Pr) and coercive filed (EC) values measured using a computer controlled a RT-66A standardized ferroelectric test
system (Radiant Technologies) were about 0.54 C/cm and 172 kV/cm, respectively, in an applied electric field of £0.75 MV/cm.
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J8 1. XRD pattern of P(VF2-VF3)/n’- Si(100)
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8 2. The C-V characteristics of MFS capacitors with
VF-TrFE copolymer filmsonn'- Si wafer.

28 2= n'-Si(100)A 0l &4 AI2! VF,-TrFE copolymer
Zutotol MFS HIMAMES SB-3Y SHI3E0ICH
P(VF2-VF3) SEEH L[IL2E QI M8 S4H0|
LIEIHE &8 £ A2H Ol F&19 P(VF2-VF3)Jt &
RIUL 548 HYHEH= AH0I0H

aZ

J8 32 n'-Si(100)I0l A AI2! VF-TrFE copolymer
Zotorol MFS HIMAIE S 232-FA(P-E)M et I AH
CIAlA E4HE RT-66A 2REH =8 AAEE 0125

o &£F8 A0ICH DUAM 2=0e 200 £FE &7
23 gt 2P2 2 20.75 Mv/emQ 210 HAUA 0.54 C/
cf, 8FH Ec= 170 kv/em RACH
 J—
| —o0.75Mvrerh |
< 2
E -~/
i . praiy
= // | /
- 0 g 7
Q2 | /
"& -1 . ./'/
N V%
s 2l A~
- pAad
o) L
o .

800 -600 400 -200 O 200 400 600 800
Electric field [kV/cm]

28 3. P-E hysteresis loop of a MFS capacitor fabricated
on highly-doped Si substrate using a RT-66A standardized
ferroelectric test system.
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