20 3 Vol 20,No 3

1999 3 CH N ESE JOURNAL OF SBM ICONDUCTORS M ar. , 1999
( 100084)
- (Fsv 19) ,
MBEVS),
FM IS , FSV IS

EEACC: 2810F, 2860, 2560, 2575

1
) : : - (Sol-Gel), (MocvD),
(RLD), MBE) :
. 80 M BEm S) : :
MEM S

., MBVS : ( ), (

), DB ( ),L IGA ,
MBV S

(Ferroelectircs Silicon M icroelectronic Integrated System, FM IS).
FSM IS )

2 FM IS

, ( ) MOS

, 1928 , )
, 1971 ,
, 1947

1998-02-11 , 1998-03-23



178 20
, SOz ,
IC ( MBVS9), .
BT,PZT
,PZT
Zno , : , ,
, - , FMIs ,
FSV IS MEM S ,FV IS
, MBMS ,FM IS
MEM S .FM IS
MEM S
. ,FM IS
3
, FSv IS , ,
. FSV IS PZT, BT,
BST, PLZT , Sol-Gel ,MOCVD, (thick-film
printing) =
31
PZT, ZnO (23] [2] ) ,
,Pt/Ti (Ti Pt Si , Si, Pb ),
,PZT , [110]
, , (RTA) ,
, , FSV IS ,
32 Sol-Gel
Sol-Gel Sol,



3 - 179
Sol Gel, Gel
Sol-Gel : ,
( Ti/Pt,CeD2 ). : ol ,
ol ,
, Sol-Gel
PZT,PLZT ZrO [4.51 , ,
Sol-Gel
33 MOCVD
, M OCVD ,MOCVD
, , , : , MOCVD
PZT el Pt/Si02/Si, 360 390 : Pb(OM P)2, Zr
O-t-CHo)a, Ti(O-iCsH7)a) Oo, 700 . , ,
, Pb .MOCVD
34
( )
( um), ,
[1] 50um PZT
4 Fa IS
4 1
, Zno 1
2000% 2000% 4. 5um® ) SO2,
SiaN 4, Zno Zmo , 0. 5um.
0.3nV /bar; 890Hz ) 20mV /bar.
, a , 890H z
75B;  4.8kHz, 6 100aB.
(2x 2mm?) (4. 5um) ;
( 4 ) c Zmo ; . PZT (
Zno) Zm , PZT FM IS



20

180
4 2
(8,91 [8] PZT ,
4nm, PZT 0.6m 1 3 ,
200rpm, , ICs
4 3
, . , , Zo, AN, PZT
Si (0] PZT
(monolithic) , , ,
[10] , PZT M OS
, 320mV /g , ,
4 4
(VL Sl , (ORAM)
GB DRAM PZT,PL ZT,BST
DRAM , [EERT]
- , (NVM ) N EC 16GB  BST
DRAM [ S02 0. 4nm. DRAM
, E’PROM , / 10" 102, E?PROM  10° 10° ,
, E’PROM
m , Fav IS
, , FM IS
45
FSV IS ,
FM IS , 1151
PZT - , ,
FSV IS (sAv) (16 18] , SAM
() 0. 15mm } . PZT FSV IS (1
5
FM IS ,

(1) : ,



181

( LaSrCoOs, SIRuO3) ( PY)
, PZT BST
, PZT ,
FM IS ,
(2 D FMV IS , FM IS
FM IS . FV IS , MEMS
, . MBVS , ,
FM IS ) , , L ESM IS
Fav IS , , ,
(3) : FM IS , ) ,ESM IS
, ( ) , ,
FV IS : , FV IS
6
FM IS ,
,ESV IS
.FM IS 21 , MEM S, ,
FM IS . , ;
FM IS 90 , ,
FaV IS , FM IS
FM IS
MEBV S ) ; ,
, FSv IS ,
, Fav IS

[1] R Maas M. Koch, N. R Harrisetal , M ater. Lett, 1997, 31: 109 112
[2] D.X.Lu, ZY.Li, Xx.dLiuetal ,Vac Sci Technol , 1996, 16. 206 211

[ 3] A.Barker, S Crowther andD. Rees, Sens A ctuators, 1997, A58: 229 235
[4] T.JBoyleandH. N. A I-shareef, 1 M ater. Sci , 1997, 32 2263 2266

[5] D.H Bao, H. S GuandA. X. Kuang, Ferroelectrics, 1996, 186: 211 214
[6] Y.M. Kim,W.J LeeandH. G Kim, Thin Solid Films, 1996, 279: 140 144



182 20

[7] S S Lee, R P Ried and R. M. W hite, 1 M icroelectromechanical System, 1996, 5 238 242

[8] P Muralt, M. Kohli, T.M aeder et al. , Sens A ctuators, 1995, A48: 157 165

[9]1 G -A. Racing, R Luthier and N. F de Rooij, Hybrid ultranicromachined motors, Proc IEEEM EM S, Fort
L auderdale, TX,U SA, 1993, pp 128 132

[10] Y. Neanirovsky, A. Nanirovsky, P.M uralt et al , Sens A ctuators, 1996, A56: 239 249

[11] J L. Chen, H.M.Chenandl Y.M. Lee, Appl Phys Lett , 1996, 69: 4011 4013

[12] H. Yamaguchi, T. lizuka, H. Kogaetal , A stacked capacitorwith anM OCVD-(Ba, Sr) TiOsfim and aRuO2/Ru
storage node on a TN -capped plug for 4 Gbit DRAM s and beyond, International Electron D evicesM eeting 1996,
San Francio,CA, Dec 8 11, 1996, pp. 675 678

[13] T. M atsuki, Y. Hayashi and T. Kunio, Crystalline-buffer-layer-aided (CBL ) sputtering technique for mega-bit
ferroelectric memory devices with SBi2TaO9 cgpacitors, International Electron Devices M eeting 1996, San
Francioo, CA, Dec 8 11,1996,pp. 691 694

[14] S Onishi, M. Nagata, S M itarai et al , A new high temperature electrode-barrier technology on high density
ferroelectric capacitor structure, International Electron DevicesM eeting 1996, San Francio, CA, Dec 8 11,
1996, pp. 699 702

[15] M. Koch, N. Harris, R M aasetal , Meas Sci Technol , 1997, 8 49 57

[16] C Lee T. Itoh, R Maedaetal , Rev Sci Instrum., 1997, 68 2091 2098

[17] C Lee, T. Itoh, R Maeda et al , Snart force sensors for scanning force microscope using the micromachined
piezoelectric PZT cantilevers, International Electron D evicesM eeting 1996, San Franciso, CA, Dec 8 11, 1996,
pp. 545 548

[18] C Lee T. Itoh and T. Suga, IEEE Transactionson U Itrasonics, Ferroelectrics, and Frequency Control, 1996,
43 553 559

[19] J J Bernstein, SL. Finberg, K. Houston et al. , IEEE T ransactionsonU Itrasonics, Ferroelectrics and Frequency
Control, 1997, 44: 960 969

Ferroelectr ics-Silicon M icroelectronic Integrated System

L i Zhijian, Ren Tianling, L iuL itian
(Institute o M icroelectronics, Tsinghua U niversity, Beijing 100084 )

Received 11 February 1998, revised manuscript received 23M arch 1998

Abstract  FerroelectricsSilicon M icroelectronic Integrated System (F9M 1IS) is a product
of combination of ferroelctricmaterials and silicon techniques It has great meaning for the
M icroelectro-mechanical System (M BM S), meamory and many other mportant fields
Here, several preparation methods of ferroelectric films on Si and some typical FSV IS
gop lications are introduced, and the progect of FM IS in the future is reviev ed
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