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Fabrications and Properties of Al/VF,-TrFE/n’-Si(100) Structures by Dip Coating Methode
Ka-Lam Kim, Sang-Hyun Jeong, Hyeong-Seon Yun, Woo-Seok Lee, No-Won Kwak, Kwang-Ho Kim

Cheongju Univ.

Abstract :

Ferroelectric vinylidene fluoride-trifluoroethylene (VF2-TrFE) copolymer films were directly deposited on

degenerated Si (n', 0.002 Q-cm) using by dip coating method. A 1~3 wt% diluted solution of purified vinylidene

fluoride-trifluoroethylene (VFx:TrFE=70:30) in a dimethylformamide (DMF) solvent were prepared and deposited on

silicon wafers using dip coating method for 10 seconds. After Post-Annealing in a vacuum ambient at 100~200 C for

60 min, upper aluminum electrodes were deposited by thermal evaporation through the shadow mask to complete the

MFS structure. The ferroelectric B-phase peak of films, depending on the annealing temperature, started to show up

around 125 C, and the intensity of the peak increased with increasing annealing temperature. Above 175 C, the peak

started to decrease. The C-V characteristics were measured using a Precision LCR meter (HP 4284A) with frequency of

IMHz and a signal amplitude of 20 mV. The leakage-current versus electric-field characteristics was measured by mean

of a pA meter/DC voltage source (HP 4140B).
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Fig. 1 MFS devices fabrication flow chart using
VF>-TrFE copolymer.

_20_



MFS &Xte &I S4 HIOIE fdl 832 € 53
J|(Thermal Evaporator)2 200 umSj £ F0|& (6N-Al) ¥
HI2E &SI, OIFAH MEE MFS X2 MOE =
HEIE NI A HP 4140B2 BE.-JY S48
WII5ID K45t HP 4284AE AIS3IAU1 RT6AE AR
5t0f P-E SEH42 =ZOIULCL B MFS AKX FXXH
E82 T8I 98t  X-Ray Diffraction(XRD) &
Atomic Force Microscope(AFM)E AE6t%IC

3.3 2L EE

28
™ 27¢
L. L
Q
— 26
8 b
c 25}
] b
=
O 24}
@©
S 2}
o |

22

-1.0 0.5 0.0 0.5 1.0

Electric field [MV/cm]

Fig. 2 The C-V characteristics of MFS capacitors with

VE,-TrFE copolymer films on n’-Si(100) wafer.
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Fig. 3 The gate leakage current density of MFS capacitors with

VFE,-TrFE copolymer films on n'-Si(100) wafer.

Fig 2=  ®3ERDII0A 150 TOH  EXelg
AUVE-TrFEM'-Si(100) X2 C-Vv 42 =2ott. J&l
K 2HXIS0l MFS X2 C-V §4& VFE-TIFE %92
BEIBMO2 QBN £ WY sREYd E2 olAHIAl

4.0 0.5 0.0 05 1.0

A 54E 20l2 0l Z= Dip coating 0l 2af 2E
E VF-TrFE 2120| 2RILE IJHECE NE 2A0ECL
st OI HUHAIEA SHCZ2RH POHE VF-TIFE 2%

an 32 AVVFE-TrFEm" -sl(100) PR L4ERUT =
A48 B0l MFS 2X9 =4 2 UhE= +] MViem2
HAOIA 7.5x10° A/em’S SXSHSACH

4
Dip coating HE O|&3} (', 0:002 Q-cm) J|T<
0l VF-TrFE DEE H RTA (Rapid Thermal
Annealing)8 AIE50 100~200 T 2% HANA #
Helg MG & EXHel <0 OHE VF-TrFE
oto] PXXH S42 X-Ray Diffraction(XRD) EFZ 1t
RS A0 U= RE &g = AU, B0
EtLt= gxel s 125 TOH LI AIESHH 175
TOIAM peakO] 2482 20 150 T BRNM R &
SE HOE 4 UUCHL OI&FAH RIFE MFS #X2 C-V
2 VF-TrFE 29ato] 23R Q60 & e &S
ot 2 olAHIZIAIA S48 20[12 0l Z1E=E Dip
coating Ol 2Jd L&HET VF-TrFE 20| IRIALEE It
s AS 20IBICH T3 0l HIHAE A SE2ZRH
FPHE VFE-TIFE 222 REasE 2 85U, +&8EF
LEE 1 MVieme FHOA 7.5x10° Alem’S RXIGH

NI )

&0 28

[1} S.S. Eaton, D.B. Butler, M. Parris, D. Wilson, H.
McNeillie, A Ferroelectric Nonvolatile Memory, 1988
IEEE International Solid-State Circuits Conference
(ISSCC), Digest of Technical Papers, pp. 130-131, 329,
1998.

[21 K.-H. Kim, Metal-Ferroelectric-Semiconductor(MFS)
FET's Using LiNbOs/Si (100) Structures For Nonvolatile
Memory Operation IEEE Electron Device Letters, 19,pp.
204-206, 1998.

[3] Kwang-Ho Kim, Jin-Ping Han, Soon-Won Jung,
Tso-Ping Ma, Ferroelectric DRAM(FEDRAM)FET with
Metal/SrBi;Ta;0s/SiN/Si  Gate Structure, IEEE Electron
Device Letters,23(02),pp. 82-84,2002..

[4] Q. M. Zhang, H. Xu, F. Fang, Z. Y. Cheng, F. Xia,
and H. You, Observation of Critical Thickness of
Crystallization in Sipn Cast Ferroelectric Thin Films, J.
Appl. Phys, 89, pp. 2613-2616, 2001.

_21_



