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(Pyroelectric Properties of the 8-PVDF (Poly(vilnylidene
fluoride)) Thin Film Prepared by Vacuum Deposition with
Applying Electric Field)
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Abstract

The PVDF (Polyvinylidene Fluoride) thin film having A phase is prepared by the vacuum
deposition with applying the electric field and its pyroelectric properties are studied by using a
dynamic method to examine the possibility of the application to the pyroelectric IR sensor. The
pyroelectric responses of the PVDF thin film are characterized as the frequency dispersion in both
low and high modulation frequency regions, and their frequency dependences are observed. In the
low frequency region (2~100Hz), the polarization can easily rotate with the increase of modulation
frequency and show the maximum since the reorientation rate of domains is higher than the
modulation frequency. On the other hand, in the high frequency region (100~1000Hz), the
pyroelectric response decreases as the frequency increases, because the reorienatation rate of
domains is suppressed and thus, the change of polarization decreases. Pyroelectric coefficient, figure
of merits for noise equivalent power and detectivity of the PVDF thin film are measured as 3.2X
107°C/em*K, 2.34x107°C - cm/J, and 1.32x107°C - em/J, respectively. Also, the noise equivalent and
the detectivity are 1.66X10 "W/Hz"?, and 6.03x10°%cm'Hz"%/W, respectively.

* IEEE, AR BT ERTEL (Dept. of Semiconductor and Applied Physics, Yosu
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Fig. 1. Schematic diagram of vapor deposition

apparatus for PVDF thin film.

PVDF u}eh2- Alzbslr] 9sll pellet 32] PVDF
(Aldrich, 99%) & source BAZE AMg3llon, 7]
L2 FFElEs SARE fEfolz FEka (TBmmX
26mm) ¢} w34 KBr (Potassium Bromine) & AM%&-
slgdet. wlebe ZARF]7] Ao ZIAFES 3X10-6
torr o]t A ARk 7)1 HEEe} K-cell 9 £%%
72k 0C ¢ 200C 2 #AA1713, 2™ (opera-
ting pressure) ] 1x107° torr 7} HGS w Aele o

3 =32 Azbsigich PVDF wbehe] 23278 table
1 o fafeie] hehhigic)
k23 1. PVDF ¥t} 34 274
Table 1. Typical = deposition conditions for
PVDF thin film.
Source PVDF (99.9%)
Al coated Glass, Single
Substrate crystal KBr e
Applied isgoltage to oKV
Base pressure ~ 3%X10® Torr
Operating pressure < 1X10™ Torr
Substrate tenmp. 0T
K-cell temp. 300 T

Zg A4, 718 HA3s AL (mesh) o FAA
(negative field) & <l7kspa 713l ARA (positive
field) 7} fr==la olel] wel ZxE PVDF #xlellx
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Fig. 2. Schematic diagram of measuring system.
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Fig. 3. FT-IR spectrum of PVDF thin film.
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Fig. 4. Equivalent electrical circuit of a pyroelectric
infrared sensor with an amplifier.
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