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A New Transparent Ceramic Image
Storage and Display Material

A new material for image storage and display devices Is introduced along with its REEHBA4E™ Akio Kumada
physical properties and device applications. This transparently hot-pressed lantha-
num modified lead zirconate-titanate ceramic material, recently developed by
Hitachi, is applicable to high contrast ratio image display due to the electrooptic
light scattering mode of the electric field-induced ferroelectric state in the
antiferroelectric and non-light scattering ceramic material.

A ceramic material with a composition of PLZT-7.6/70/30 was selected as most
suitable for device application after numerous experiments on transparency
(+ 70%), practically operable temperature range, AT (>15°C) and contrast ratio
(>20:1). An experimental device for projection display consisting of a four-layer
structure of a PLZT-7.6/70/30 ceramic plate, a photo-conductive polyvinyle
carbazole film, and In, O3-Sn0O, sputtered films was constructed and operated to
display a stored image in a scattering mode by the method of selective stopping for
non-scattered light. The device was sucessful in giving a display of a card matching
game as a demonstration of its selective erasing and image rewriting capabilities.
The projection and reflection type display devices trially manufactured using this
new material proved its high suitableness for use in image storage and display

devices.
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Photographs of Transparently Polished PLZT Ceramics
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Table 2 -Flow Sheet for Hot-pressing Process of PLZT Ce-
ramics

i
1

SH7RER | 3 & % &
“‘ ' -
|

Pa0 ta0s 210, Ti0; | IEETAUTA || ¥ 1072 wt%
iR = R— I 2 K K 2 B3 ]
5 i% iR 8% 22 | 90°C, BE%ETEET
iR ~ | BRI - 58K — | 800~900°C, 1 B¥fE]
=2 N | 74 b ook, 28
90°C, (3 (FZETHE T
=AEIP - B2 —F | 700 23060
+4 A Rssb B0 X wyira
=7 - 300~ h0O0Dke m=
B max2t 1.200°C, 2.000ps1 20 BERS

0,20/ min, F:8200°C/h

80

B{REE - Z~kirt BILEFSR VOL.56 No. 8 792
EHAE DT H B,

“aIgilggE A X, EHR
SZAZAF IR A NE £, FNINEE TR SEho ) X 251313 % 5
0 ko) HnE oMM R (B2, e 7 Z2Ah A4 FEZEm
fiitll_E]IT?Q:\ PHWBEDHDRWEST 2 5, ZDOFEMHZMIz 3 98E

aMiEBH 7 2 v 72 ZHPLZT TH 5,

TR BE LT I vy A7 B1E

PLZTDOaRAE

PLZT &3, Pb(Zr * Ti) O, RBEEMARICLa2ikmL -7
v 7 APbawLa,(Zr ., Ti,)-20; OEEFTH 5, FEL
rE&RcHZ L, #31,200°C T2 OOOpsﬂH—_ﬁ =ENIN3 % & |
7L AETEETZ L, EHL LT I v 2 2B LNL, #
DIENEHEIIBEIAVCARF TRy P L ATBENETE 5.
THIZEET A EE SR RICHERTEL (v,
EfE IR I s L THTET 2206 TH D, MRy 2 Tl ik
L. 725 A WEHPTCTHu b 72T 5E, | ERL2E 5

iDL v EBHL S T w2 285 h b, UEAR~NZPL
ZTmﬁﬁfmkxmﬂm@.%2um¢tgn?%én

B PLZTHZ#AWEHEHEIRNE— FOEEKENE - RRFET

oy b B PLZT #6886 T& 3% 2 £ (2Sa-
ndia fiif%2Ar (7 £ 1) #7) @ Haertling (JC, [b 72T )
fJ*‘Tnﬁéﬁfémfﬁ%é 2HER L (19684 ), BAFL 724l TH 5, Lad

REZE/s— >y FUEICHET 3 LEHE RS L5 2
kr:HﬂILx;Menzmrﬁvt ~OLFEEFZERT H ) STz R
iz k A2 8EEroZ{bxFH L 228 Er = — F o (g -

7'V Ak T,

Fea fJ.i#;?'J"'%‘ i 7E L(1969f]3) 7 2L 7 (Ferpic)& #ZfHir 72,
72ty 7IEMEEER (FE) 5 3 v 7 PLZT & J6EE

(P ) &
s o,

%mﬁﬁh%.EW%WﬁTﬁnyv%Lt4m
WwhWwE FE/PCH T THb, 7Lt 7I2H[%
FENT SICE, Eom{%E PCE EICRIZL, BEIEZHA
32 &&PChHIEMAHE{RICIE L. TZIH 2, PLZT LICE
A TEBDEHEAT L, Tabb, MAICESZ LN

T2z PLZT O A OB R TER Fn#aj o T, #Hi%
DIEIRIZIG L 2RI oo mA» T =, W% %E2E %n?éwﬂ”ﬁ>

T, JEEHT70umo PLZT #Hl v 5% X,
DT AN IS F 5 - T éiﬂtﬁ‘é Tl EEMR L TIEHE L,
(% A2 0] 5 < FIA B GMR DS IZ]E & Hn % i) T-Jaﬂ g ]
BirA5IZ L A EIc T B, ﬁﬁﬁw[ﬁrﬁffitxt‘i4 T & & 3
Bl L 72 2 MO mCHRIEICS 2 o E 2 AT 5 &, Fikk

ﬁﬁ%ﬁﬁ“ﬁwaﬂmﬁmﬂﬁ%<ﬁ%iﬂ J5E g 2 o0

W] (% A AT

—
G

M DR 2 <,
L2l %E A2 — > FICHAETSE

WM& 2EFE3T 51202, EE HFmos {ﬁa Yk o 5 A 1)
My RWY, ZNEBFETFEEMLTEE, HICENDZ2ER
X ok B MEEAAE L f:f*%ﬂ RTAT AL TFTCHS
H%, 7 LB w7k, VBRSO ALETH 5, 2)EEIT € —
FTEar b7 A FHAKTFEEIKRTH 2. SEIBITO T
AR DB b AL AMKT 3 5, (@)5EEEEMEIZ LD < al@Ebso
7z, HHEHIGEO 2 P R MK LB L FOBEATSE

it W a3 N 72FEFTHh 5,

B EHTASEAICESHL W
A PLZT 3B TH 5

H{RZFIE - J|RFE
- T4, K'Y 7% Wi

N Ay FrIoln, <éUﬁ%zm$ﬁE#§Um
ALz . T, M EZEZ T a3 b b, F)

KO PLZT #/E3 +, BIZ:EHZL 25 I w 2270 5,



B 7 I v 2BV LUVWEGRER - Frek BiLgEss VOL. 56 No.
T{_)s .\f })E”I .f )J f)k'\. PJ-_ QJ\'J:I'U-"{;*L,[I Ei ok K1:., Jf;{{[fi
) *']: = 7 g

HAaZ8UERTIZ, ZoHKROFHZEMNL, REOEMHR %X
h, EHNENTERNS 2 € H“H- #BAFE L 29, BLRL 2
A TEYE e WEE K LI EMBH - PLZT I35 %12
fELN b, F72, ABHL 5 cfﬁfxi,;;gtﬁ:*l"Iaa’) PLZT & 755 12 1E
PLZT ot iz, W%z

HLiLb, £ 2T, IEEBEEDIERH L
BERHEE Hv il < £ = ) 2 30k ALK TE & dk {7
Bl & 5 4 F & F Clis
HHZ 5B BT 3 w 72 EA 3t W HF FTonF 2z HEid
12, WA EINTETIZBHE »H W EEAET L W EICh B,
TOHOTFTAF 2 T EBEL c.:, KD L Mgy bdal L #
Tl —HRICIHFBHRARTIE Xf I’I 2N 3%

i“J_ Lll_:" i’_‘i 4:3__ '_—C -

*_:(l _-l_i_ f_t :) E A?}':. ;\; 7’:-- O

L]

e o hs. Sr

{ i

» ',‘If:

HII V‘f l-_ rfllcz = ) ’f:--:

e LR IR B, BB K OMHIEERE 7 5 1F, L
2 f LT S X RS b T3 SRR I A5 A B BA TR TR o B

RN D, £ T,

,'.l.'.\ s ff.

o= w"ﬁ fﬂ:})” {ufi! ll_.lil m{” ,:_ ’?\) +HFPI {{"

jﬁ‘ )‘fﬁjfl*\ 2@r fuu IA"LI”{ C J:{'lt”.: th U\ ”"“ & -” J:l'm; EL_.’”\ ”'-" r

6 10°

g o F g 5

2 FMHEAFE/FEEXBZFPLZTOD-EEFELE(a) & R (25233
L -8B ELAEE D ZE LR (b) FAAKIPLZT-7.6/70/3012 H8EL D %
WRAERERTH S A, —FEBEULEOEBEHIEIME NS & HBEO KL L iEE
TR FRR AN, —EEREG(a) &<
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Composition in PLZT-Solid Solution
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Fig. 7 lllustration of Image Display of Stopper Method and
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