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Abstract

Pyroelectric properties of the Pb(ZrosTis1)Os ceramics having the rhombohedral structure have
been studied by using the dynamic measurement method. The pyroelectric responses of the
Pb{(Zr99Ti0.1)O3 ceramics are characterized in both low and high modulation frequency regions and
their frequency depences are observed. In the low frequency region (2~200Hz), the change of
polarization increases and shows the maximum since the reorientation rate of domains is higher than
the modulation frequency. In the high frequency region (200~2000Hz), the pyroelectric response
decreases as the frequency increases, because the reorientation of domains is suppressed and so the
change of polarization decreases. Pyroelectric coefficient, figure of merit, noise equivalent power and
detectivity of the Pb(ZrogTio1)Os ceramics are measured as 1.6X10 °C/em’K, 1.6X10™"' C-em/J, 2.4
10"W/Hz"? and 4.17 x10°cm'Hz"%/W, respectively.
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Fig. 1. Fabrication process of PZT ceramic.

A% mold o) 2% 15g & e ¥ lton/em’
press 2 orEg 71gich 1000T o4 1230C 74 2
S o] 1230T 2 1 A7t 0 ¥ Bt FAT Fo
275C/min ¢ 452 Wzhsle 43 WAE A
2454% AHAFY] 8 120C 2 7FdR silicone
ol Sold AV/mm ©) HAE 15 ¥ Eet Al
222 stk 160T 2 12 A7 Bk dajg] Fo
Qah= ZAQ 200pm & ArsislT, copper & A
Ag 9ol silver & %% F lomxlem 9 272
e} A5E Axbsigich

Zalg= wisto) 9s oprlEl BEke] AY] AlsE
HIkshs 34 320 s 24 g SN
NBE PZT Aiag AHgslgls, A3 R & 100K
Q o AL 173G 9 ¥31 A Ry o] A8
¢} J-FET (KP 303A) 4~ Z29] 3= ¥z o
Asqdel 2AEAQ A AHEHE A2de o
g 2}l EA (Black-body) EHE Joe A
(thermal flux) ©] ZAiAtel] glalsle FUo AHS-
sedch. 299 Ao o] cooling ¥ warming
whEale) 2R Al gatsEle dade) e &= W

=
=

[«]

=



30

BLO.
DA

W2A)7) fele] B,

23

ojz| gt
Lock-in amplifier

g opriate
wHslke AR AZE
(EG&G Princeton Applied Research 124A) 9} SAI=
(Tektronix 2445A) o <AAsisicth  olu)
Lock-in amplifir 9 5] Faie 28 x5
(Stanford Research System SR 540) ¢} 53t =3+

IS

Pb(ZrosTin1)0s A2 ¢ Dynamic &

Z

il s mpeR

540

<<

oA

Switch/Control Unit & ©]g3le] ZAsigie}. AbAe]
£5E 256C 2 dolglrh | Huang SP%] 378 &
A3t zAe] whute] A$-wr} oF BT N} ¥ WS
2 vehdeh oleldt Alekust wiute] glxE wetel
A} S stress o] 7]alshs Aeg deA 9lck

< 7]—2113% ol W 2 EASL X gs}ﬁu} w3l & 12 T T T T T T
T walel] wWE AR of Abde] &%= R-T 1ok :
Curve — Measuring Oven, Impedance/Gain—Phase § A
S L ] ]
Analyzer (HP 4194A) S} Switch/Control Unit (HP  § *° H
Q T
3U8RA) E o] g3}e] FA3AcE S osr 1 ]
:
g 04 ]
m 2o ¥ =9 2 ol 1
Zr/Ti Z2A4u]7F 90/10 o2 A2 PZT Al=be] 4 00— . . . . .
100 150 200 250 300 350
Azl @ Aol wiFgdS 2] Y3 X-A FHE Temperature (C)
ol83)ed :
1-8-3tsdet a2l 3. PZT Aee) AsAeae Aol w9
5 924
Fig. 3. Temperature dependence of Capacitance and

110

200 211

210 220

Intensity (arb. units)

40 70

26 (degree)

% 2. PZTO0/10) Aetele) X-Al 38 24
Fig. 2. X-ray diffraction pattern of PZT(90/10)
ceramic.

0

Fig. 2 & 1230C &1 A7 30 & %
Alble] XRD pattern & Wepdich, 23 ellA Hxe),
pyrochlore Ate] AEZ] gk, (100), (110), 11D,
(200), (211), (220) reflection & 7}x& 43F H2H
27o|E F2E vehde o 5 giieh!

Fig. 3 & A8 o7ld 2% Z7lel wp A HA
29} Abde] £X(Te) & 2R3 7o) &4 M=
= R-T Curve Measuring Oven -& ol£3led 100T ol
A 30T 742 1CT/min o] FEF AAlo] 2= olil7t
%-23l9 7, Impedance/Gain-Phase Analyzer £}

o]

=

A]

b 2748 PZT

(600

Curie temperature of PZT ceramic.

%

-
(=1

%

-
(=)

- - -
o (=] (=]
> % o

-
o,

Pyroelectric Voltage Response (uV)
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Fig. 4. Frequency dependence of  pyroelectric
voltage of PZT ceramic.
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