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Metal detector
By
Mr.Chainarong Tangsanginwisai

Mr.Sonmbat Chunratanachai

Advisor

Mr.Kigttisak Khomwatchara
Abstract

This thesis is hased on the studying of metal detection.The
purpose of this project is to learn how the metal detector can operate
and design. .

In the thesis we will consider & number of different, methads
of metal detection, Eventually,we will emphasis on the induction
balance (IB) method.The 1B metal detector consists of two coils which
one generates magnetic fields,another receives the halance fields.When
metal is brought near to the coils 8n imbalence occurs and the
rec;i;z; coil then picks up a signal that changes unequally.The output
from this coil can be amplified,rectified and compared with reference
signal then teked the result to drive the displey terminal producing
alarn sound”

The detector using induction balance (IB) technique is
widely used in many intentions such es security equipment,hobby &s

well as treasure hunt ing.
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pA741 :

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The sA741 i1s high performance monohthic Operstions! Amplilier
constructed using the Feirchitd Planar® epnarisl process. It i3 intended for » wide range of snalop
spplicationt. High common mode voltage range sand absence of lstch-up t1endencies make the whAl41
idea! for use »3 8 voliape foliower. The hiph gain sng wide range of operating voliage provirdes superidr
performance in inteprator, summing smplilwe, and geners! focdbatk apphications. Flectsgal charae-
terintics of the pAT41A and E ars itlentical to MIL-M-38510/10101.

SHORT CIRCUIT PROTECTION
OFFSEY VOLTAGE NULL CAPABILITY

LOW POWER CONSUMPTION
NO LATCH.UP

ABSOLUTE MAXIMUM RATINGS
Supply Voliage
HATAVA, yATAY, pAT4LE
#A781C
Internsl Power Dissipation {Note 1)
Metst Con
Molded and Hermetic DIP
Mini DI'.
Fiatpak
Ditferentis! Input, Voltage
Input Voliage {Note 2)
Siorage Temperatura Range
Meiat Can, Hermetic DIP, and Flatpak
Mini DIP, Moldes DIP
Operating Temperature Range
Aulitary (WAT41A, pATRT)
Commercial (UATS1E, yA41C)
Lead Tomperature {Soldering)

NO FREQUENCY COMPENSATSON REQUIRED

LARGE COMMON MODE AND DIFFERENTIAL VOLYAGE RANGES

122V
118V

$00 mW
€70 mW
310 mwW
$70 mw
130V
(ALRY

~65"C 10 +150°C
~55"C 10 +125°C

~55"C 10 ¢125°C
0°C10+20'C

CONNECTION DIAGRAMS

8-LEAD METAL CAN
(TOP VIEW)
PACKAGL DUTLINE 8B

Note, Pin & connected 10 Cave

ORDER INFORMATION

Meral Con, Hermetic DIPs, ano Flapak (60 3) 300°C
Moided DIPs {10 9) 260°C
Duiput Short Circuit Durstion {Nots 3) Indetining
BLEAD MINIDIP 10 LEAD FLATPAK
{TOP ViEW) AOP VIEW!
PACKAGE OUTLINES 67 8T PACKAGE OUTLINE 3F
PACKAGECODES T R
o ne v —* P«
: o d— —
-~ Ve LIYSY 3 v
- :j—_D—\_: v
o out 4 3
i~ C—E ——Jow
v- o R SN

ORDER INFORMATION

TYPE PART NO.
shAT2C +FAIEITC
wA81C HsLT4IRC

ORDER INFGRIAATION

TYPE PART NO.
wAZa1A PATLIAFM
wAT4Y wAIAFM

TYPE PART NO.,
»ATEIA pAT4TAHM
pAT8Y pAIEIRM
pA0IE »AJLIEMC
pA781C »AT4IHC
]
14.LEAD DIP
{TOP VIEW)

PACKAGE OUTLINE 64, BA

~
~C

OFISEY
~utl

. ORDER INFORMATION

TYPE PART NO.
WATEIA  LATL1ADM
»R761 wh761DM
WRISIE #AI4IEDC  *
»A741C »ATIDC
»A761C  LA241PC

Notes on tollowing paget.

cPlgnar it a pereaten Fauchilo procne.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA741

HATAA s
ELECTRICAL CHARACTERISTICS [Vg » 115V, Tp * 25°C uniess O1herwise specitied)
PARAMETERS {see delinitions} CONDITIONS MIN TVYP MAX UNITS
Input Otfset Voltage Ag € 50N 08 30 mv
Awveeage Input Otrser Voltage Drity 1% yirC
input Otfset Curreng 2.0 ] nA
Average Input Offset Current Drift 0S5 nAtC
Input Biss Current 30 80 nA
Power Supply Rejection Ratio Vg * +10, -20: Vg = 420, 10V, Rg = 5000 1% 50 »VIV
Qutput Short Ciecuit Current 10 5 mA
Power Dissipstion Vg = ~20V B8O 150 mwW
lv_-pvl Impedance Vg = 120V 1.0 €0 Mo
Large Signat Voliage Gain Vg = 120V, Ry = 2602, VouT = 215V 50 VimV
Transient Response | Ruse Time ’ 025 0.8 ”
{Unity Gein} Owvenhoot 6.0 20 %
Bandw:ath {Note 4) 437 1.5 MH2
Stew Rate {Unity Gan) Vin * $10V 03 0.7 Vips
The following spraifications spply for =55"C € T € ¢125°C
Input Offset Voltage - 4.0 myv
Input Offset Current 70 nA .
input Bias Current 20 nA
Common Mpde Rejection Rsuo 4 Vg =120V, Vi ° 16V, Ag = 50N 80 85 oB
Adjusiment For Inpun Otfser Volisge Vg * 120V o 10 myv
Outpul Short Cireuit Current 10 40 mA
~$5°C 165 ™

Powe: Dissipation Vg = : 20V 1950 135 p— *
Input impedance Vg = : 20V 05 mn -

- Ry = 100 016 v
Output Voltage Swing Vg = : 20V, RLezent - T - v

Vg = : 20V, Ry = 2000, VouT ® ¢ 15V 32 vimv

Large Signal Voltege Gan V: <5V, RLL- i Vo?:; T 0 B vimV

NOTES
3

. Roting spDles 10 SMNIERT I8MpPeIBtures ¥ 10 70°C Above 70°C smbient osrale Linaarly 81 & 3IMW/C tor 1he meial con, B ImWSC tor

the DIP ang 7.9mW/C for the Flsipeh,
2. For swpply vOliages less than 115V

4. Colculated vatue from. BW{Mmg) =

®ogp Tome tps)

Y

abeotute maarmum Bput vOltape *s 60US! 10 the 1uRDiy vOltage
. Short tircuit may be 10 ground Or wither supply. Ratmp apples to *125C cose tempetsiurs o1 7% € ambient tempersture
3
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