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Table 3.1 (attice constants and structures of PLZT!7) and substrates®

crystal (hkl) lattice constant 3 structure
(Pb,La)(Zr,Ti)03 4.08 (9/65/35) perovskite(pseudocubic)

sapphire ( 0001 ) a=4.759,c="l2.991 a-A1203  (rhombohedral)

SrTi0s (( ?"020)) 3.9051 perovskite(cubic)

GaP (111) 5.448 zinc-blende(cubic)

GaAs (100) 5.6534 zinc-blende( cubic)

Si (100 ),( 1171 )5.4301 diamond (cubic)

* from ASTM cards
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Table 3.2 ERAMK 0 mERR

Crystal PLZT(9/65/35)6) Sapphire Sv‘T\'O3 Mg0-A1,04 Si GaAs GaP

Structure perovskite «~A1203 perovskite spinel zinc-blende Zinc-blende zinc-blende

Lattice o 4.08 ) a=4.76 * 3.904 8.02 5.4301* 5.6534* 5.448*

constant (A) c=12.99

Refractive 2.5 1.765 ( c¢) 2.3778 1.724 4.00 3.746 3.46

index (0.63um) 1.757 ( c) (0.62um) (0.653,.m) (0.6.m)

Thermal 0.06 ( c) 0.047 0.033 0.309 0.193

conductivity 0.055( ¢)

( cal/em-sec-°C)

Density (25°C)  7.845 3.98 5.122 3.61 2.329 5.32

Linear thermal 5.2 (romb,) 6.7 (50°C, c) 9.4 8.5 4.2 (25°%) 5.7 5.3

Expansion co- . 5.4 (>100°C) 5.0 (50°C, c) (25-800°C)

efficient (107°/°C)

Testing point 2030 2080 2130 1420 1238 1450-1500
c)

Energ))' gap “3.3 ~7 3.22,3.37 1.09 1.40,1.430 2:25,2.65

(ev

* from ASTM cards
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Table 3.3 Zrw99:7 &t

SPUTTERING CONDITIONS

Target compositions 9/65/35 (La/ZIr/Ti)
8/65/35
0/65/35
Target rf potential 1.8 kV
rf power 4.6 W/em?
Target-substrate distance 3.5 cm
Gas contents Ar/0, (90/10-50/50)
Total gas pressure 7 x 1072 Torr
Substrate temperature 600°C  700°C
Deposition rate 80 :/min 40 X/min
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Table 3.4 &8 K44 ( k7oL PLZT 9/65135)0) AES T ¢ FHEE § o

Peak energy (eV) Peak-to-peak Correction factor Normalized corrected
height ka/k1 =a height

Pb ( 102 ) 34.5 1.00 0.183

La ( 640 ) 4.0 0.85 0.018

Ir (151) 24.0 0.99 0.126

Ti (394) 18.0 0.72 0.069

0 (520) 144.0 0.79 0.604
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Table 3.5 Auger®3IALoH AL F4F

Electron probe beam

Accelerating voltage 3 kv

Beam current 0.7 vA
Pressure 2 x 1072 Torr
Scanning Speed 5 eV/sec

Lock-in amplifier
time constant 0.3 sec

Surface treatment using Ar ion sputtering

Accelerating voltage 3 kv
Ar pressure 8 x 107> Torr
Sputtering time 2 min

Tuble34ba XeAuwz, PLZTHIEac- 78, B 2a0ts B
Tl 3 cTable3. 605 /s, PLZTIROAD G153 ~3 &9 =
AN R4 L 2w n QIENEN R 3 220, Table 3.6 =57 45 = e Kk
FEeE /5, 20, 30 ARG T - LT e i, RiEaKBIAE THL
FBzeMulke - @G0 57 - Ty b0 28R (7 148/ 38) 2 20 /Titk
F)tee2ReT Rz o3 amed ekt eSRTIEGET - T

Table 3.6 PLZTHRR 0 AES1i%0 L7053 v AHEAB

Peak energy Peak-to-peak_height Normalized corrected height
¢ 6 3 sput%§r1ng t1m§0(m1n) 2 spu%gering tigg (min) % Standard
Pb (98 ) 29.8 30.0 29.2°  0.188 0.190 0.1865 0.183
La ( 630 ) 2.0 2.0 2.5 0.0M 0.0 0.0136 0.018
Ir (148) 20.0 20.0 19.3 0.125 0.126 0.120 0.126
Ti (388 ) 13:2 13.0 13.0 0.060 0.059 0.060 0.069
0 (519) 123:5 122:2 122.9 0.615 0.613 0.620 0.604
Ir/Ti 67.6/32.4 68/32 66.6/33.4 64.6/35.4
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Material So Eo E5/50 n Eg
( x10"%m=2 ) (ev )  (x10-1%evm?) (0.6.) ( eV )
sr1i03° 0.89 5.74 6.5 2.37 3.26
KTa03” 1.0 6.50 6.5 2.235 3.5
BaTi0;° 0.91,0.84  5.88,5.57 6.4,6.6 2.37,2.43 3.38,3.27
LiNb03° 1.16,1.15  7.08,6.74 6.1,5.9 2.21,2.29
Ti0,? 1.11,0.85  5.26,5.17 4.7,6.1 2.5 3.0
znTe® 0.67 4.10 6.1 2.96  2.25
PZT(ceramics )f
65/35 6.2 2.53
PLZT (ceramics)d
2/€5/35 1.06 5.85 5.52

10/65/35 1.16 6.17 5.32

10/65/35" 6.2 4.72 7.6
POTi03" 1.07,1.14  5.53,5.71 5.18,5.02
POTIOy 0.9 5.37 5.42
Pb(Zn,Nb)O5  1.09 5.88 5.40
BaTi0g (Film)¥  0.96 7.1 7.4 2.07
SrTi0y (film)  0.94 7 7.4 2.1
PLZT 0.82 5.2 6.3 2.52
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