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## 4372487223 : MAJOR PHYSICS

KEYWORD: PYROELECTRIC / PVDF / RADIATION / RESPONSIVITY / DETECTOR
OOYJAI ONGRAIL: DEVELOPMENT OF INTRUDER DETECTOR USING
PYROELECTRIC POLYMER SENSORS. THESIS ADVISOR: ASST. PROF.
KIRANAN RATTANATUMMAPAN. THESIS CO-ADVISOR: ASSOC. PROF.

ANUNTASIN TECHAGUMPUCH, Ph. D., 82 pp. ISBN 974-17-3704-1.

The polyvinylidene fluoride (PVDF) film, after being suitably processed,
exhibits pyroelectric property which is essential property to produce electrical charge in
response to a change in temperature. PVDF responses to infrared radiation, covering
the radiated spectrum from the human body, that is a key point for application
intruder detection. In this work, we studied the electrical response of the PVDF film
due to infrared radiation from different sources and from different ranges of
frequency. The results show that the film could be used in radiation detection at low
frequency. In order to improve the detection, a radiation reflector and a number of
amplifier circuits were designed and built. After infrared radiation from intruder was
reflected by a reflector and reached the PVDF sensor, an electrical signal was
produced and passed to the electronic circuits where it was amplified, filtered out, and
then fed to the selected part to an alarm system. The testing results of the intruder
detector show very promising results to detect the intruder with 95 % accuracy at

4 meter range, whatever day or night time.

Department....... Physics . Student’s SIgNAtUre. ........cevvivriiniiiiiieeeenennns,
Field of study... Physics ... AdVISOr’s SINAtUIC. ... ..ottt eeeeeeeeeeenensn,
2003

Academic year....<50 0 Co- adviSOr’s SIgNAtUIe .........c.eveeeriirerennennenannn.
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Y Z 2 = D =P (2.3.1)
A
dotianuandndnnead Wi aodrszrnind Ilihvesans Inlssdansn 2

Y a d‘ ) dg' d-qﬁ}l aall d! ddy d' [
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D = ¢gE + P (23.2)

Tae D fim M3nszdama il (electric displacement) tiag D
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+
+
e
N1
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i
+
=t
o
+
e
o
T
AT

F
=2 A

v v b4 1
Ui 2.3.3 Uszainaduidn llihve silay ln1581dnn3n Wereanudsdng v

Qo

Fuiu degumpliiindu AT 910 aums 2.13) 3.1 uas (2.32) 114
D-D = g+ )E + pAT (2.3.3)
"luﬁﬁy D =P o E=0 uns I'=T, uaz ({93910 e=¢g,(+y) ﬁqﬂzu
AD | 1= | cEYpAT (2.3.4)

E4 v [ Y v
aumsinaasmanlasulasmsnszia liihiduildy  wielszy lWihaTsediuiaidn

A -4 4 A A -4 I a [ { A
Tnsamindy Weguugiinuiuan 7 Wlu T+AT dsumangluaums2.3.4) fass

a [ o a

I 4 a an ad a A, A
Wl o3 (tensor) lul3gil 3 5@ dmfuwedwes lulsdiannin erinndasenmuii

[
ae wazldauu lihanudugauiameidmnduildy (E =E, = E,) ldwauil

U
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9
% J

4 A 1A J z 1 { a !
Tuwuavaganogiuua 3 mmiu huilimslasunilaslseguuramuai 1 (direction of stretch)

v
=

) 3
HAZLUIN 2 (transverse direction) 14 aun13 2.3.4 Weu'ldilu

AD, =  &g,E, +pAT (2.3.5)

Ay A a

4 ) a o A -4 I~
elissdoursusamannszny hldguugivesilamnuiunn 7 iilu T+AT
o Y Y a o d‘ Y a 1 Y A e’d‘ P = A
Ml Tna lsFuvesidunlasy  dnananudiumuvsslnadiwmesnlduauin ailou
a a 1 v J " adgd uaz} 42’ 1
amwisla  azpaanuadnduazaun ihszuiodn Insansaesdu  Tagainn
Y
1 ] 1 (~f af
avagiinla Tas nsal lufimssiemisgy Qiluaeesidla) AD =0 naums (2.3.4)

Y
181

0 = &E+pAT (2.3.6)
Y q Ys o Aq I A A R OR N o | ad o A
ﬂﬂ‘VinJVlGlﬂﬁquﬂA ANVUNUT b ﬂ'ﬂllﬂ'Nﬁﬂﬂﬂlﬂﬂﬂluizﬁﬂ']\iﬂlaﬂiﬂﬁﬂﬂﬁﬁﬂ\jﬂﬂ

V =bl|E| _[pleal 2.3.7)
&

wauzh AT aei anudiniuiszrednd llihszvinediannsa v nazilszedasei

AidanInsa * Q lupsainimisaniiay Inlsadnnsniiuais laddnnsn

0
Vo= = (2.3.8)
C
Tasfi  C wineiannng i fviualae
C = K‘ZOA (2.3.9)

A A 1 A ag a
e K Ao ﬂWﬂQ“Vlvlﬂmeﬂ“VI‘iﬂ

a d‘ 9 1
N (2.3.8)%m3lﬂﬂﬂ1ilﬂﬁﬂumﬂﬂi$§ V Ay annl Tag
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] v 9 Y
(black body radiation) AR M1BDY IagiganausidagNanasuuiagiunimua Und

] 9
gnIMILNLazMIganausidnguugiilas Iuediusssumavesdyiag anmmsnlas e

Q U

A

(emissivity) UOZANNGANAY @ (absorptivity) :UAVYILTHIN 0 NU 1 lagiagdioy

=\

9
ANNMIRANAY (absorbtivity) 10U 1 Tumalfiaiagdniauldlaemasluninm
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A saoNi (Kirchhoff ’ s law of radiation)

e 0 L\ (3.1.1)
FUAVBIENT e
AINDILAIT ALY 0.015
AR 0.0198
AINDUNADITANU 0.03
NIHINavYAN Y 0.045
S A
LN 0.07
Aa A 4
pzgiitionvlosa 0.085
A =1 4
NOIUNADIUATIVDDN L@ 0.60
=
ADUNTA 0.63
NTLAY 0.92
Y A
U 0.94
Y
1 0.95
AvTanyud 0:99
Blackbody 1.00

M319 3.1.1 Mamumsilassed e (emissivity) Y998150199 (FUANA,2545)
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v o ' [ 1o
Towsl vl (Joseph Stefan) IANUANNFUAUTTEHINNSINUMTUHTITANY
9 ~ ] o o W a [ o a J @ 4 .
oUW VILTJ'GN%TﬂﬂﬁQQWﬂUQﬂ!ﬁﬂ“NﬂlﬂﬂﬂﬁQQW Hag qan Tuaawiuy (Ludwig Boltzman)

Yo = Y 1 = @ J o J Aa 1 @
llﬂﬂTUfJﬂlV]TQVlf]Hg]LlazqﬂwﬁﬂﬂﬂNTL%u!ﬂﬂjﬂu ﬂam@\iﬁmw']u-j:ﬂﬁ@]“]fﬂuu BIUIYITNAN

a

H ] o o [ [ g { I~ a [ 1
nuiidaeresnuvedingai(black body) AenilwnuNIziuIlfnnTasasatuagUTig

Y

duyseivesingeniiaed deaunms

w = ofl* (3.1.2)
e W Ao WAINU
T fio guvgiiduysal (tnaiu)
A ' -10 W
O A9 A1 Stefan-Boltzmann constant = 5.6697 X 10 2—K4
m .

v o

[ A A o o 1A a [ 3 A 1A a
“quN15 (3.1.2) Lﬂuﬂsam@mmag‘n 0 1AaIU AU lupsaing? ABEN 7;) AU

AUMIVDINTOWNAINUAIINT DU T

W = o (T*-T," (3.1.3)
nyaliag luldiluingdedauysal oy 1dh

w = ec (T*-T) (3.1.4)

Tag e apanmman)assaduediag
= V) ag ax 9 o Ty A @ Y
NOBRNMIIAUHANAIGIBNIT AT NAIUNINMTURTITVTRg vosdavhu]d

£ q

I~ = A4 A o A ' o
naaiungupvounIele Iagunginunsrateluilegiiy

[

Fu' (Wein) lamunamsnlasunlainnueinauueamsursad 1a1 msnlasu

A <3| a Y a o
LnJaQmm&nﬂamﬂuﬂgmﬂiﬂﬂmﬁﬂ‘uqqun ANTUNIT

A, (nm)xT(K) = 2.8979x10° (nm-K) (3.1.5)

A A
$\}) }\. = m”lilﬂnﬂauq&fjﬂ
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Y 2 I 1 4 ! 4 ' <
$980UNIUTA (infrared radiation) WusNAAUKITIveIRaUULman T Tanw
d‘l 1 ] =1 v Aan a [ ] 1
s1nauedlurieszana 0.75 um Deiszanm 1000 um SeFOUNTUTANAINTARAIN 19U
o J 4 dld a ] a v aa ]
Ay dad sooud Algavailuag 290 -390 esrunaiu  SeEdusuTAREndU 3 A
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1aun
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3. eounsusanmiou (far infrared ) oglusnsnuenauilszana 25 um- 1000 um
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= 1w A 1 A <3 £ A A
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{ ] v 4 1w & v ] a
ﬁllNi’]@ﬂiﬂﬁﬂﬂiNﬂWﬂﬁJHHﬂl,‘VHﬂ']J 9.35 um “?Q’E]QIH“H’N‘U@Q’OUV\ISM?QT]@N



24

3.2 msnevaueamaldihvesdsuilnlsdidnnsn

¥ ]
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a ad A Aa L) A o Aaa T A 9
Wfﬂ?iﬂﬂﬂizllﬁqw13’E]Laﬂ‘l’lﬁﬂ‘l’llﬂﬂ"’U‘L!!lJ’E)LL‘HZNfn!,L!ﬂﬁQﬁﬂl&V\liniﬂLLWi\?ﬁﬂﬂﬂN?ﬂ?ﬂ

Y v

o w a ad <
e e, nsznuasialauiuin 4 dluna dr
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sifi 321 MFuduunlnlsddansn

@ < T ad ] o v w ia &
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a @ { [l 1 <
naulafe o =eW, wagdlSinassdEiannsznugnaanautazurnizae led1esiasg

anoalTinasvesilay shldguugiiveilduiudiu a7 1214791 (Moulson ,1990)
eWdt = HAT 32.1)

o H ApAInuIAIN3ou (heat capacity) Y94a13

4
mmm@mm%’@u YUAUANUAUWUU( p) mmmﬂmm%’auﬁuww (specific heat) ¢

Y [
nazlSuas (U A4 X anunun h) ey H = pedh

Yo Ao o A ' a Yo a v Y o A
ﬂTWﬁQQTuVI‘V\Iallﬂﬂﬂa'Ll‘]J1\1ﬁ?uqmlﬁﬂqﬂiﬁﬂﬂﬁ%nﬂaﬂﬂ AWIDAIL G AUNITIN

(3.2.1) azeulaiu

eWdt - GTdt = HdT (3.2.2)

130 HT + GT = eW, (3.2.3)
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e H  flo mAnNgnINsouueds (heat capacity)

G fio  dasimswinnuiouesngaIndon (thermal conduction)
1 & ] aa Yo
AoNiINKIgUHN 1T 1A5Y

W, as  dsumssdnannszny

A 1 T A . o .
e Ao MANNAINT IUMTUNSIE (emissivity)
T .T feo guugiuazoasimsilasunilasguugiaeniiamidenar audny
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1N (3.2.4) sunsomaamainian1dsu1d Taes 180
=)
Tz Telh (3.2.5)
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a
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U
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dQ = AdP = ApdT (3.2.7)
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AU U I = pAf (3.2.8)
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3.2.3 aMNADUAUDINIINIIAU ( voltage responsivity )
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2
= Bolometer Goley cell 300
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£ .
_G:J' Pyroelectric detectors PZT,PVDF ANVEIAAY 300
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Photoconductive | PbS 1-3 300
PbSe 1-4.5 300
HgCdTe 2-12 77
Intrinsic
Photovoltaic Ge 0.6-0.9 300
Type
® InAs 1-3 77
&
&= InSb 2-5.5 77
E HgCdTe 2-12 77
E Extrinsic Type Ge:Au 1-10 77
=
< Ge:Hg 2-14 4.2
Ge:Cu 2-30 4.2
Ge:Zn 2-40 4.2
Si:Ga 1-17 4.2
Si:As 1-23 4.2
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material p T. (°0O) € c' Fy
(WCm K™ (Jem K ) (10" Cem'D)

TGS 350 49 50 2.5 2.8

LiTaO, 170 618 43 3.2 1.2

PZT 300 490 200 32 0.47

PVDF 27 150 11 2.3 0.87
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source voltage charge output sensitivity
(mV) (pC) (mV/nC)
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He-Ne laser 90 63.7 1.413
soldering 56 39.6 1.414
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Response - Frequency of PVDF - He-Ne Laser
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2N7000

Preferred Device

Small Signal MOSFET
200 mAmps, 60 Volts

N—Channel TO-92

MAXIMUM RATINGS

Soldering Purposes, 1/16" from case
for 10 seconds

Rating Symbol Value Unit
Drain Source Voltage Vpss 60 Vdc
Drain—Gate Voltage (Rgs = 1.0 MQ) VDGR 60 Vdc
Gate—Source Voltage
— Continuous VGs +20 Vdc
— Non-repetitive (tp <50 ps) VGSM +40 Vpk
Drain Current mAdc
— Continuous ID 200
— Pulsed DM 500
Total Power Dissipation @ T¢ = 25°C PD 350 mW
Derate above 25°C 2.8 mw/°C
Operating and Storage Temperature T3, Tstg -55to °C
Range +150
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Reja 357 °C/IwW
Ambient
Maximum Lead Temperature for TL 300 °G

0 Semiconductor Components Industries, LLC, 2000

November, 2000 — Rev. 5

ON Semiconductor
http://onsemi.com

200 mMAMPS
60 VOLTS

RDS(on) =5 Q

N—Channel
D

TO-92
CASE 29
Style 22

1;
3
MARKING DIAGRAM

& PIN ASSIGNMENT

2N7000
YWW

1 3
Source Drain

2
Gate

Y = Year
ww = Work Week

ORDERING INFORMATION
See detailed ordering and shipping information in the package

dimensions section on page 3 of this data sheet.

Preferred devices are recommended choices for future use
and best overall value.

Publication Order Number:
2N7000/D



Ip, DRAIN CURRENT (AMPS)

, STATIC DRAIN-SOURCE ON-RESISTANCE
(NORMALIZED)

'DS(on)

2N7000

2.0 | | 1.0 | | | /|
18— Tp=25°C — Vpg=10V
A DS _55°C f—rL 25°C
1.6 Vgg=10V— & 08 /
i / / / 125°C
_ 1 =
14 s 9V =3 777
1.2 // BIV _ E 0.6 l///
. Z o
y o — £ /4
(&)
0.8 A’/// 7|V = 0.4 //
06 /%% V| £ Y,
0.4 — SV £ 02
0.2 4V __|
3V
0 10 20 30 40 50 60 70 80 9.0 10 0 10 20 30 40 50 60 70 80 9.0 10
Vps, DRAIN SOURCE VOLTAGE (VOLTS) VGs, GATE SOURCE VOLTAGE (VOLTS)
Figure 1. Ohmic Region Figure 2. Transfer Characteristics
24 E 1.2 | |
22 S 105 ~ ]
20— Vas=10V =R \\ VDs=VGs _ |
' = A ) Ip=1.0mA
'8 Ip=200m A E’ A\ \‘ D
S \
1.6 < 1.0 ™~
5 N
14 — S 095 S~
12 ~ 2 09 ~
1.0 ~ &0 085 ~.
. w0 ~C
08— = 08
0.6 s 075
04 S==t
-60 -20 +20 +60 +100 +140 -60 -20 +20 +60 +100 +140
T, TEMPERATURE (°C) T, TEMPERATURE (°C)
Figure 3. Temperature versus Static Figure 4. Temperature versus Gate
Drain—Source On—Resistance Threshold Voltage

ORDERING.INFORMATION

Device Package Shipping
2N7000 TO-92 1000-Unit/Box
2N7000RLRA TO-92 2000 Tape & Reel
2N7000RLRM TO-92 2000 Ammo Pack
2N7000RLRP TO-92 2000 Ammo Pack
2N7000ZL1 TO-92 2000 Ammo Pack

http://onsemi.com
3



April 1998

National Semiconductor

LF353

Wide Bandwidth Dual JFET Input Operational Amplifier

General Description

These devices are low cost, high speed, dual JFET input op-
erational amplifiers with an internally trimmed input offset
voltage (BI-FET II™ technology). They require low supply
current yet maintain a large gain bandwidth product and fast
slew rate. In addition, well matched high voltage JFET input
devices provide very low input bias and offset currents. The
LF353 is pin compatible with the standard LM1558 allowing
designers to immediately upgrade the overall performance of
existing LM1558 and LM358 designs.

These amplifiers may be used in applications such as high
speed integrators, fast D/A converters, sample and hold cir-
cuits and many other circuits requiring low input offset volt-
age, low input bias current, high input impedance, high slew
rate and wide bandwidth. The devices also exhibit low noise
and offset voltage drift.

Features

m |nternally trimmed offset voltage: 10 mV

® Low input bias current: 50pA

m Low input noise voltage: 25 nV/JHz

m Low input noise current: 0.01 pA/VHz

m Wide gain bandwidth: 4 MHz

® High slew rate: 13 V/us

® |ow supply current: 3.6 mA

® High input impedance: 10'?Q

= | ow total harmonic distortion A,,=10,: <0.02%
RL=10k, V5=20Vp-p, BW=20 Hz-20 kHz

Low 1/f noise corner: 50 Hz
| Fast settling time to 0.01%:

2 pus

Typical Connection

-Vee

Simplified Schematic

1/2 Dual

Vee O

Vo

INTERNALLY

INTERNALLY TRIMMED

TRIMMED

~Vee O
DS005649-16

BI-FET II™ is a trademark of National Semiconductor Corporation.

Connection Diagrams

Metal Can Package

NON-INVERTING
INPUT A

NON-INVERTING
INPUT B

DS005649-15

Top View
Order Number LF353H
See NS Package Number HO8A

Dual-In-Line Package

1
OUTPUT A~ L

7

2
INVERTING INPUT A — —— OUTPUTB

NON-INVERTING _3
INPUT A

INVERTING INPUT B

4 | 5__ NONJNVERTING
INPUT B

DS005649-17
Top View
Order Number LF353M or LF353N
See NS Package Number MO8A or NOSE

© 1999 National Semiconductor Corporation DS005649

www.national.com

Jaiidwy [euonelado ndul 134r fen@ yipimpueg apiMm €547



MC14013B

Dual Type D Flip-Flop

The MC14013B dual type D flip-flop is constructed with MOS
P—channel and N—channel enhancement mode devices in a single

monolithic structure. Each flip-flop has independent Data, (D). Direct N i
. . conductor
Set, (8), Direct Reset, (R). and Clock () inputs and complementary ON Sem an
outputs (¢ and }). These devices may be used as shift register http:l/onsemi.com
elements or as type T flip-flaps for counter and toggle applications. i
Static Operation MARKING

Diode Protection on All Inputs DIAGRAMS
14

-
-
& Supply Voltage Range = 3.0 Vde to 18 Ve
-

Po Powar Dissi pation, SO0 mw
p=r Package (Mote 3.5

: . . : # PDIP-14
Logic Edge-Clocked Flip-Flop Design i P SUFFIX MC140128CP
Logic state is retained indefinitely with clock level either high or low: CASE G465 ALY WY
information is transferred to the cutput only on the positive—zoing T
edge of the clock pulse 14
* Capable of Driving Two Low—power TTL Loads or One Low—power solc_g pHAOOO0O0
Schottky TTL Load Over the Rated Temperature Range ‘ﬁ DSUFFIX |, A.:;}E.J&EM
* Pin—for-Pin Replacernent for CD4013R CASETSA  ormoooT
1
14
TSSOP-14 14
MAXIMUM RATINGS (Voltages Referanced to Vss) (Mote 2. Q DT SUFFIX 0138
T T T T 1 > ST Do v
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&National Semiconductor

CD4069UBM/CD4069UBC Inverter Circuits

General Description

The CD4069UB consists of six inverter circuits and is manu-
factured using complementary MOS (CMOS) to achieve
wide power supply operating range, low power consump-
tion, high noise immunity, and symmetric controlled rise and
fall times.

This device is intended for all general purpose inverter appli-
cations where the special characteristics of the MM74C901,
MM74C903, MM74C907, and CD4049A Hex Inverter/Buff-
ers are not required. In those applications requiring larger
noise immunity the MM74C14 or MM74C914 Hex Schmitt
Trigger is suggested.

February 1988

All inputs are protected from damage due to static dis-
charge by diode clamps to Vpp and Vgs.

Features
m Wide supply voltage range 3.0V to 15V
B High noise immunity 0.45 Vpp typ.

W Low power TTL
compatibility
m Equivalent to MM54C04/MM74C04

Fan out of 2 driving 74L
or 1 driving 74LS

Schematic and Connection Diagram

—9—CvVnp

Vour

TL/F/5975~1

AC Test Circuits and Switching Time Waveforms

Vin Vour

€y =50 pF

TL/F/5975-3

Dual-in-Line Package

Vop
14 13 12 11 10 9 8

>0 H>o

>0 o

li 2 3 4 5 3 |7
Vss
TL/F/5975-2

Order Number CD4069UB

t,=t;=20ns

TL/F/5975-4
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5.0V Reference Diode

General Description

The LM136-5.0/LM236-5.0/LM336-5.0 integrated circuits are
precision 5.0V shunt regulator diodes. These monolithic IC
voltage references operate as a low temperature coefficient
5.0V zener with 0.6Q dynamic impedance. A third terminal
on the LM136-5.0 allows the reference voltage and tempera-
ture coefficient to be trimmed easily.

The LM136-5.0 series is useful as a precision 5.0V low volt-
age reference for digital voltmeters, power supplies or op
amp circuitry. The 5.0V makes it convenient to obtain a
stable reference from low voltage supplies. Further, since
the LM136-5.0 operates as a shunt regulator, it can be used
as either a positive or negative voltage reference.

The LM136-5.0 is rated for operation over —55°C to +125°C
while the LM236-5.0 is rated over a =25°C to +85°C tem-
perature range. The LM336-5.0 is rated for operation over a

National Semiconductor

LM136-5.0/LM236-5.0/LM336-5.0

June 1999

0°C to +70°C temperature range. See the connection dia-
grams for available packages. For applications requiring
2.5V see LM136-2.5.

Features

m Adjustable 4V to 6V

Low temperature coefficient

Wide operating current of 600 pA to 10 mA
0.6Q dynamic impedance

+ 1% initial tolerance available

Guaranteed temperature stability

Easily trimmed for minimum temperature drift
Fast turn-on

Three lead transistor package

Connection Diagrams

ADJ

TO-92
Plastic Package

i,z

DS005716-4
Bottom View

Order Number LM236AZ-5.0, LM336Z-5.0 or LM336BZ-5.0
See NS Package Number Z03A

TO-46
Metal Can Package

DS005716-5

Bottom View
Order Number LM136H-5.0,
LM136H-5.0/883, LM236H-5.0,
LM136AH-5.0, LM136AH-5.0/883,
or LM236AH-5.0
See NS Package Number HO3H

© 1999 National Semiconductor Corporation DS005716

www.national.com

9p0Ig adualaiay A0'S 0°G-9EEINT/0'S-9ECINT/O"G-9ETIN



82

a a

A d
ﬂiz%ﬂﬁﬁiﬂﬂ?ﬂﬂ]ﬂﬂﬂﬁ

Y

1 1 a o { 4 { o o @ [

WA faJ}fJElGlﬁ] RIRNN(PRL] Lﬂﬂ?ﬂﬁ 2 QUATNUT 2521 ﬁ'ﬁﬂlﬂ@‘UN‘U'J‘VIEN NN
~ I~ v K o [l A Y a a 4
HUNYT !ﬂuuﬂﬁﬂ‘]ﬂﬂu‘v]‘uiﬂiﬁﬂﬁW@lunlﬁZﬁ\uﬁﬂJQNﬂ?WHﬁWHWiQWLﬁHﬂN’JﬂEﬂ?’ﬂﬁ@lﬁ
o 1= ] = Y a aa Jdou A aa o
(Wen.) ﬁﬁllﬁﬂ W.f1. 2540 ?ﬂlﬁ71]ﬂﬁﬁﬂ]sﬂ'i$ﬂﬂﬂ‘iiyiyﬂﬂi’3ﬂ81?(1?(@]511&1“!’]@] N and

= aa v o a v A a [ Y J = =

(NYTAUINBUAD 2) IINUNIINYINY A2l MPNVANTEI N INFUINIUNS Glu‘IJﬂTiﬁﬂ‘H']
1 @ a 4 o a ara s A 4 a @
2542 uamﬁ’ﬁﬂymeiuﬁaﬂqmmmmﬁmuwmmmw g and ﬁﬂw1ﬁ\1ﬂﬁmﬁ13ﬂmﬁﬂ

A
e N.A. 2543



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนํ า
	1.1 แนวเหตุผล
	1.2 วัตถุประสงค
	1.3 ขั้นตอนและวิธีดํ าเนินงาน
	1.4 ขอบเขตของวิทยานิพนธ
	1.5 ประโยชนที่คาดวาจะไดรับ

	บทที่ 2 ฟลมไพโรอิเล็กทริกพอลิเมอร์
	2.1 ทฤษฎีไพโรอิเล็กทริก
	2.2 ฟลมพอลิไวนิลิดีนฟลูออไรด์
	3. ขั้นตอนการจัดขั้วของฟลม

	บทที่ 3 การตอบสนองทางไฟฟาของฟลมไพโรอิเล็กทริก
	3.1 การวัดการแผรังสีของวัตถุ
	3.2 การตอบสนองทางไฟฟาของตัวรับรูไพโรอิเล็กทริก
	3.3 ขอพิจารณาในการใชตัวรับรูรังสีอินฟราเรดแบบไพโรอิเล็กทริก

	บทที่ 4 เครื่องตรวจจับผูบุกรุกจากตัวรับรู PVDF
	4.1 ตัวรับรู PVDF และหนวยรับรังสี
	4.2 วงจรขยายเบื้องตน (preamplifier)
	4.3 การออกแบบวงจรขยายและกรองความถี่ (amplifier and bandpass filter)
	4.3 วงจรเปรียบเทียบสัญญาณ (Comparator)

	บทที่ 5 ผลการทดสอบ
	5.1 การทดสอบการทํ างานของตัวรับรู PVDF
	5.2 การทดสอบการทํ างานของเครื่องตรวจจับผูบุกรุก
	5.3 ผลการทดสอบการทํ างานของวงจร
	5.4 ผลการทดสอบการทํ างานการตรวจวัดผูบุกรุกในเขตหวงหาม

	บทที่ 6 สรุปและขอเสนอแนะ
	รายการอางอิง
	ภาคผนวก
	ประวัติผูเขียน



