28 H 11
2007 £ 11 H

F 5 K F W

CHINESE JOURNAL OF SEMICONDUCTORS

PZT S BEIZU N B EEFZERE"
gk £ T ET4 RRA

G PR R 2 7l I G e 1 [ RS2 s, IR 610054)

WE: RIS ES % T Q1D WEERE P(Zros Tiows) Os (PZT) Bk L W IF 25 7 2 T R SRS Al 4 T
SR/ L/ &R/ 2 S/ M5 R /SRR (MEMIS) 514 (1 n 3438 8k 1 3 5000E i 8. B 98 7 46 0 3 3800 & 1A 4 1Y
C-V 45 IV Rtk DL R E I 1B C-V i [0 28 R 390 I 19 1=V, B T ZR 2 T . n Y838 PZT Bk 52K
o7 b A LA A A A A P R R T S B AT A A 8 1 28007 L O ELAE — BV B+ 5V Y Vi IR TR N C-V il La- Vg i[5 il
LR T 2V A .

REEIA: BEEEIRST s MEMIS; Bl ks ks n

Vol.28 No.11
Nov. ,2007

EEACC: 2610F

hE SRS TN334 XkFRiIRES: A

1 5§

BRHLF i #% (FRAMD 1 T B A il JE 48 &
PE U Ve L BE 5 2k R ST BUH B 20 AR 3R
ZRAERE SRz Mg Lk S A AR
(ferroelectric field-effect-transistors, FFET) & A
R E RS Sy R R A b 1 B A BT S B AR AR Ak
R A S BT - U5 HR 3L 0 A L R 0 - U5 R A Y A
Xt KN 132 BUAE A A 2 — Rl L fE g 2 o
80 it AR 1 152 1 S T ol A A A A e e R —
FhAE A PR 132t (NDRO) (1) 77 % w8 14, BT iy gk
HL A fith 1 <035 1 BIF 9 AR 0

SR . B TRk b B S ST A RS () A A0 B S0
AH B A 75 2 fE VR S A G 2 ) AR ME TP B AT
(10 LT AR LR I A e T kAN ST A IR
ZIA g1 A — )2 4 Sk ik VW )Z R W B PR RE L B
Metal/Ferroelectric/Insulator/Si(MFIS) %5 #4 {1y &
L0 A R B AE MIFIS [ kit B
— 2 E B M JE it Metal/Ferroelectric/Metal/Insu-
lator/Si(MFMIS) 45 #4 i) 2k H, 377 %% 1% b A4 48110120,
[ 4T MFIS 25 44 2k /8 3 850 0 & 1 48 A — o8 1 A
FE(H 2L T MEMIS 45 1 Bk v 37 5500 b (4457 114
9% — ELEF WL GE .

Pb(Zr, -, Ti)O, (A f8 PZT) H FEAE KW
T 2 W Al B2 I A 2 T 37 L TG TR B L 2
SriE G FRAM fili B — Fh gk B p4 R PZT 1
4 7 1k F2 B W S v I - B I (Sol-GeD) 15

* [ 5 5 M ERAT 5T R R BRI Wk Bh I B (kS 513102)
+ 38 {Z/E# . Email : caidlin@ hotmail. com
2007-05-12 g 5] ,2007-06-18 5 K

XEHS: 0253-4177(2007)11-1782-04

I s LA B Al A SARVE R (C VD) 551 A i o
TP AT T TS SR A T L e e
FHAEAE I ELI Sk ) 5 1) 5k o W ISR A RS A 5
S M — A F L AR A TR RE AR AR O R 2
B R R Tk —.

U B iR IR A R A Sio, fF
MU )R VLA RAEGTR A TR W BT g
AR PRy ER B L PZT 5 O Al
I BZ AR PRGEGR K TR R B PZT Bk L AR
(LAt b BT A T on YA3E PZT B 300 dh 4
B OASOI FFET 1 & KL R 2 PR RE2EAT T AT
FEHI.

2 I

El 1 4 MEMIS 4544 #4) 4 o, 3 50007 d AR 58 B 1)
T & . 5250 R F p-Si(100) # IS, 2 S bR T2

PZT

Pt Ti
V%%

S A ply-Si
n* ' \ ‘ n D

Sio,

p-Si

Pl 1 MEMIS 8k H 5 200 i (A 7 3 [
Fig.1 Schematic diagram of the MFMIS ferroelectric
field effect transistor
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Electrical Properties of a PZT Ferroelectric Field Effect Transistor”

Cai Daolin", Li Ping, Zhai Yahong, and Zhang Shuren

(State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronic

Science and Technology of China, Chengdu

Abstract ;

610054, China)

An n-channel field-effect-transistor (FFET) with a metal/ferroelectric/metal/insulator/Si substrates (MFMIS)

structure is fabricated by using a Pb(Zry 5, Tip.4s) O3 (PZT) thin film of the preferential orientation of (111) on Si substrates
prepared by the RF magnetron sputtering technique integrated with semiconductor technology. The C-V characteristics, I-V

characteristics,and data writing speed of the FFET are investigated. The clockwise C-V and counterclockwise I4-V, hystere-
sis loops of the n-channel FFET demonstrate that the FFET could realize a memory effect due to the ferroelectric polariza-
tion of PZT thin film. The memory window of the FFET is 2V ,observed from the C-V and I,-V, hysteresis curves with V,

swinging between —5 and +5V.
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