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Abstract

Pyroelectric Pb(Zro3Tio7)O3 (PZT30/70) thin film IR detectors has been fabricated and characterised.
The PZT30/70 thin film was deposited onto P¥Ti/SisN4/SiO2/Si substrate by the sol-gel process. Four
different substrate conditions were studied for their effects on the pyroelectric responses of the IR
detectors. The substrate conditions were the combinations of the Si etching and the Pt/Ti patterning. In
the Si etched substrate, the Si;N4/SiO, composite layer was used as silicon etch-stop, and was used as
the membrane to support the PZT pyroelectric film element as well. The measured pyroelectric current
and voltage responses of detectors fabricated on the micro-machined thin SisN4/SiO; membrane were
two orders higher than those of the detectors on the bulk-silicon. For detectors on the membrane
substrate, the PtTi patterned detectors showed a 2-times higher pyroelectric response than that of
not-patterned detectors. On the other hand, the pyroelectric response of the detectors on the not-etched
Si substrate was almost the same, regardless of the PtTi patterning. It was also found that the rise
time strongly depended on the substrate thickness: the thicker the substrate was, the longer the
rise-time.
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Fig. 1 A top view of the designed IR detector
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Fig. 2 IR detectors according to 4 different
substrate conditions:
(A) Membrane-substrate-patterned-Pt;
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Fig. 3 Fabrication process of amembrane-subs-
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(A) Top view

(B) Bottom view

Fig. 5 Top and bottom views of a pair of
fabricated twin-structured IR detectors
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Pyrochlore

Fig. 7 Cross section TEM image of PZT30/70 thin
film prepared at 600 C for 30 min

Table 1 Pyroelectric coefficient, permittivity, and
dielectric loss of poled PZT films

p (xClem’K)
0.025 570 0.011

e (1 kHz) tan ¢ (1 kHz)
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Table 2 Performances of 4 different detectors at 7

Hz
Substrate Current Voltage |10 % to 90 %
" response response rise time
ndition

conditions | Ay (VIW) (ms)
Membrane-
substrate- 9.39x 10 20.40 1.13
patterned-Pt
Membrane-
substrate-no-patt | 4.62x 10" 8.67 1.41
emed-Pt
Silicon-
substrate- 46.13% 107 0.12 33.52
patterned-Pt
Silicon-substrate-
no- 49.40x10° 0.15 34.22
patterned-Pt
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