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Abstract :

The MFIS-FET(Field Effect Transistor) devices using BLT/Y:0s buffer layer on
p-Si(100) substrates were fabricated by the Sol-Gel method and conventional memory
processes. The crystal structure, morphologies and electrical properties of prepared
devices were Investigated by using various measuring techniques. From the
C-V(capacitance-voltage) data at 5V, the memory window voltage of the
Pt/BLT/Y203/Si structure decreased from 1.4V to 0.6V with increasing the annealing
temperature from 700C to 750C. The drain current (Ip) as a function of gate voltages
(Vi) for the MFIS(Pt/BLT/Y203/Si(100))-FET devices at gate voltages (Vg) of 3V, 4V
and 5V, the memory window voltages increased from 0.3V to 0.8V as Vg increased from
3V to 5V.

1. Introduction

324 dree 71U &S FAEIHN T4 0= refresh A Aol FAgles BE
Hee zA wRe A28 et FeRAM (ferroelectric random access memory)<
DRAM (dynamic random access memory)] #AMAIEH ANEE AFHA EFHA ZHHAA
E42 ¥zt A FF0] AvEHAR HEE 79T 5 Az, dHelHe n&Aerst vt
Fate HAavdaEn JHEIL Hojd AA R eltt [1-6] ZAHAA ARG o
£3 v 314 FeRAM WlREALAdeE A &394 HFHEA Metal-Ferroelectric-Metal
(MFM type)®l 1 transistor and 1 capacitor (1TIC) ++%9 FeRAM¥ AAl &3 Edxx
E138 ¢ Metal-Ferroelectric-insulator-silicon (MFIS-FET type) T+Z& 7Ixe 1
Transistor (1T) FEle] FeRAMSo R IA UE F o, §F TF/F EF vlgeAolete
FTETAHE MR Ao 1TIC FeRAMS AAAEE ZRFIAZ ALES A ol9gdE 719
DRAM £z} #ARE 29128 Yedy, ITIC #AR 2 AFE L 1T 227329 23
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HelHE ¢1& o AR AysHoz oA 1 dHoleE V1&g Folof sl HARZZo
2t} [7-11]. Non destructive readout (NDRO) FeRAM £zl Az T Aol "2 3 t&sl
1 2Z¥AE7} 7bsste 1TIC FeRAMO Bl# 42 F3 & 7Fx 32 vk 22y NDRO 4
Zte] FAHe AFzUA disturbance TAI9 B AHAAIZF (retention time)ol] FTHAE
Yell = Aot}

—_—

B2 AP = p-Si100) 71834 Y:0; 9BHE F03E  (buffer layer)o2 A} &3
(Bi,La)TisO12 (BLT) ZHFAA gt S-A9o=r FAH39 MFIS-FET +%9 FeRAM
228 Azetgrt AFE A2z ds] SEMEA 2 #A0A EAS AL BASY

2. Experimental

MFIS-FET ®l3%4d vz 229 Azg 98] pd (1000 Si ol (p: ~10 Q-cm)
Aol LOCOS o2 field oxidation & AT FET &9 A2 (source), =gl
(drain) 4=l n" wellE 4371 Y3l As(H]l2)E o] &5 k. & bulk contactdl
E BEE) o]2FYoZ P 9498 dATF 950C oA 308 &<t drive-ing A A8

G} o]F n-well o Si0.& F23le] passivation 3T F7HE D(buffer layer) 24

7 AEZ EA Y08 vitaH=E AHEE WReR FAS F 800 T 2%
furnaceol X FEA A E AAItATH Y03 XFHN BLT -2 §A48 ~W3Y AAE
o] &3t 3000 rpm 3 Ao g BLT ZHAA v dAMag. £5dxe 54 u&
BLT #tgtel 54 w3 A g ugo=z A7IZ (fumace)dlA 700C 2x2 3083 4kx
A1 dAEE ArstAT). o]F x| BLT @9 DC 2HEy @yo= pt
AFE AR A3 HES 98 AdsTe AAS L DC ~2HEHY Uyoez Al 3%
S FHSF lift-off $He2 H35E FAdste MFIS-FET &AE Azl
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Fig. 1. Manufacturing process of MFIS-FET devices.
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3. Results and Discussion
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Fig. 2. Drain current versus drain voltages at the gate voltages of 1.0 V and 12 V
after input gate voltage of -3V (left) and +3V (right) for 100 msec.
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Fig. 3. Drain current versus drain voltages at the gate voltages (Vg) of 1.0 V and 1.2
V after input gate voltage of -5V (left) and +5V (right) for 100 msec.
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Fig. 4. Drain current-gate voltages (Ip-Vg) characteristics of MFIS (Pt/BLT/Y203
/S1(100))-FET devices at various gate voltages (Drain voltage is 0.1 V).
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4. Conclusions

2 A7 E n-well/p-Si(100) 71&9ed Y03 2o& $33%F (buffer layer) 22 A}§-8t
o (BilLa)TisO;; (BLT) ZA#AA weg -4 WHozr FAPstd MFIS (metal
ferroelectric insulation silicon) F%9 HAAENE EWA2H (field cffect transistor, FET)
228 Azstgh Alzd Azt s YA, MU1A SAE 2AE A de 2
AEES IUH

1) Pt/BLT/Y20¥/Si(100) FET AAfoll 7] & AolE At (Vg)& -3 V& +3 VE 100
msec QI7HEH Fol 971 F2E AT AIE A7HHVe) 1.0 Ve 12 VellM =4 A
o 2 =l AF FAHZHR -3 VE 7t Hol o} AL A7 =l HR{IF s EH
Ridol] +3 VE 71 & H Yd 2719 ¢i7] AlolE MkE 7SS W o & AR/
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