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## 4472246423 : MAJOR PHYSICS

KEY WORD: POLYVINYLIDENE FLUORIDE / PIEZOELECTRIC
CHATCHAI PUTSON : DEVELOPMENT OF POLYVINYLIDENE FLUORIDE FILM FOR
TRANSDUCERS. THESIS ADVISOR :ASSIST.PROF. KIRANANT RATANATHAMMAPAN,

THESIS COADVISOR : CHANA PEWLONG, 90 pp. ISBN 974-17-6069-8

The polyvinylidene fluoride films (PVDF) were prepared by adding 10% of PVDF powder (by
weight) into N-methyl-2-pyrrolidone as solvent. The PVDE solution was poured into the glass tray with
fine leveling, then heated at 120°C until a dry film was obtained. The crystal structure of the film was
examined by the XRD method to find out its crystal structure. Then the film was stretched to a length of
3.5 to 4 times of its original length. The crystal structure of the stretched film was reexamined by the
XRD method. The XRD pattern indicates that the Bragg angles of planes (110) and (200) are 20.48°
which is close to the value of 20.80° obtained by Das Gupta and Doughty work. Gold was sputtered onto
the film as electrodes, and the poling fields of 40 to 80 MV/m were used. The dielectric constant of the
film was measured by LCR meter. The dielectric constant values of 10.55 to 8.23 were obtained. The
piezoelectric effect was measured using the interferometer. The values of piezoelectric coefficient d.,

found to be in the range between 2.5 to 4.4 pm/V depending on the poling field.

Department Physics Student’s Signature.............coceeveeerenneneninnnnn.
Field of study Physics AdViSOr’s SIgnature............ooevvuiininenennnnns

Academic year 2004 Co-advisor’s signature...............coeeeenenenn.n.
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v A 4

2.3.6 21785 N1515 I¥UUUY (resonance method)
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3.1 Jnssa319wanves PVDF
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3.1.2 Tnsea$rawanuuy I %30 tlawa (B -phase)
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2.2 3smsoanh (compression moulding)
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PVDF powder + Methyl-2-pyrrolidone (10:90)% w/w

Mixed with stirrer at 60 "C, 6-9 hrs.
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Casting at 30 °C on glass
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Anneal at 120 ° C 24 hrs.

Strip film using ultrasonic in ethanal at 40-50 "C

Clear sheet film with ultrasonic again for 0.5 hr.
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Imaginary part of dielectric constant
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Dielectric constant
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Displacement (pm)
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Piezoelectric coefficient (pm/V)
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Properties of KF Piezo Film
Thickness : 9, 30 micrometer
Piezoelectric Strain Constant :

d31: 20-30

d32: 4-5*107(-12) coul/N at 10 Hz
Electromechanical Coupling Factor (k31) : 13-16 % at 10 Hz
Pyroelectric Coefficient (p) : 4-5 * 10°(-9) coul/(cm”2)(deg)
Density : 1.78-1.79 g/cm”3
Volume Resistivity : 8-10 *10(14) Ohm-meter
Dielectric constant : 12-13 at 1kHz

Dielectric Loss Factor : 0.015-0.02 at 1kHz
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LF353
Dual Operational Amplifier (JFET)

Features Description
Intemally rimmed oflset vollaga: 1 0my The LF353 is a JFET input operational amplifier with an
= Low inpul bigs current: SOpA internally compenzated nput offel vollage. The IFET input
= Wide pain bandwidth: 4MHz devica prowvides wide handwidth, low input bias currenis and
= High slew rate: 13%/us olTsel curmanlts,
High Input impedance: 1062
&-DIP
1
4-50P
&

Internal Block Diagram

ot () o
w1i-)(2 ) (7 )ourz
N+ o ' 2=

vie (1) N2 [+)

Rav. 1.0.0

L2001 Fairchid SB=micondudtor Comporalion
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Schematic Diagram

{Uine Section Only)

Absolute Maximum Ratings

Paramster Symbal Valus Unit
Powear Supply Voltags WEG +18 W
Differential Input Valtage WIIDIFF) 30 W
Input Voltage Rangs Wl +15 W
Cutput Short Sircuit Duration Continuous -
Powear Dissipation FD 500 mwW
Ciperating Temperature Range TaOPR 0-+70 c
Storage Temperature Rangs TaTG -G5 ~ +150 o

85



LF253

Electrical Characteristics
(WO =+15V, VEE=-15V, TA=25 "C, unless otherwiss specified)

Parametar Symbol Conditions Min. Typ. Max. Unit
Rg=10KL1 - 5.0 10 \
Input ffsst Voltags WD s e T m
=Ta=+T0 " - - -
Input Cffset Voltage Drift AVIDIAT| RE=10K0 | 0°C<TA=+70"C - 10 - TR
25 100 pA
Input Offset Currant [[a} | TTCoTASTTOE 3 —
- 50 200 A
Input Bias Curreant IBIAS | D "CEZTAZ+I0"C g pnA
Input Resistance 2] : 10" - 0
Larae Signal Yaitage Gain Gy ".n"l:lip.p] = +]0W 25 100 - Wim'
9= = = RL=2K0 [D°C=Ta=+70°C| 15 - - .
Cutput Voltage Swing VP_P | BL = 10K0 +12 +13.5 - W
Input Woltage Rangs VIR - 11 | +156-12 - W
Common Mode Rejection Ratio CMRR | R= = 10K T 100 - dB
Poweer Supply Rejection Ratio PSRR | RS = 10K 0 100 - dB
Powear Supply Current IcC - - 26 6.5 mi
Slew Rata SR Gy =1 - 13 - Wins
Gain-Bandwidth Product GEW - 4 - MHz
. f=1Hz ~ 20KHz "
Channel Sepsration Cs {Input referancad) 120 - dB
. - / R& = 100601 n!
1 - -
Equivalant Input Noiss Voltage WHI = 1KHz 16 I
Equivalant Input Noiss Currant INI f=1KHz - 001 - j;é
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Mechanical Dimensions

Package
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LF253

Mechanical Dimensions

Package
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LF353

Crdering Information

Product Number Package Cparating Tempearature
LF353M &8-0IP 0-+70°C
LF353M B-50P

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RISHT TCMAKE CHANSES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUMCTION OR DESIGN. FAIRCHILD BOES NOT ASSUME ANY
LIABILITY ARISIMG OUT OF THE APPLICATION OR USE OF ANY PREOUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICEMSE UNDER ITS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE WNOT AUTHORIZED FOR USE AR CRITICAL COMPCHENTS IN LIFE BUPPORT DEVICES
OR SYETEMS WITHOUT THE EXPRESE WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONOUCTOR
CORPORATICN. As usad herein:

1. Lile support devices or systems are devices of syslems 2. Acrilical component in any component of a life supporl
which, {a) are interded for surgical implant inlo the body, devica or syslem whose failurs 1o perform can be
of (b} support or sustain like, and (&) whose filure to reasonably expected o causs the falure of the life support

perform when properly used in acoordance with

desioe o syskem, o lo alfect ils safety or effeclivensss.

iIrslructions for uss prosided in the labsling, can be
reasonably expaacted o result n asigrificant injury of the

(1==

whirw. Fainzhi K =ami. com

61701 0.0m oo
Stz S0 0000
& 101 Farchid Esmiconduntor Corponation

89



w = = a
MW meu 1 1na

UsgIamsanm

NUMTANY

NATUIFINTG

A a a J
Usz IAgivenInentnus

Wesyde Wndou

10 UNIIAY 2521

a o a

o < = a ara L4
ausamsaneIlsuanImemaasaung arvdand

g o

a @ a J
UNIINYIYTIVATUATUNG ?‘]{Jﬂ'l‘iﬁﬂ‘kﬂ 2543

o s a o o
nuimamswmmmmiﬂ VOINVINHING8 8 U521 msanmn
2544-2546

av 4 a @ o A
NURANYLIIUITE JaINTAINHIINAY Yszd NI msfny 2547

uaNANUINMIUUUUTTIY Tumstszguimnmsinnmansiag
9 v v
malulagdagquialszmalng asei 3 Tui 10-11 Famaw 2547 o

) a J )
155N UAALATUA ADUIUFU

@ o ] d o o a ara 4 a o
!."ISJ}ﬁ’UGanuQ’Eﬂ‘DﬁEJ FanamaIniand auzInemans

UHINOABFIUAIUATUNS Inenvariialvg)



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 ปรากฏการณไพอิโซอิเล็กทริกและแทรนสดิวเซอร
	บทที่ 3 ฟลมพอลิเมอรพอลิไวนิลิดีนฟลูออไรด์
	บทที่ 4 การเตรียมและพัฒนาแผนฟลมพอลิไวนิลิดีนฟลูออไรด เปนแทรนสดิวเซอร
	บทที่ 5 สมบัติไดอิเล็กทริกและสมบัติไพอิโซอิเล็กทริกของฟลมพอลิไวนิลิดีนฟลูออไรด์
	รายการอางอิง
	ภาคผนวก
	ประวัติผูเขียน



