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METAL DETECTOR

SOMPHOB WORAPHANT
SAMART  THIENTHAI
ADVISOR

ASSIST PROF.WICHAI  SURAPAT

1989

ABSTRACT

THIS METAL DETECTOR IS DESINGED FOR THE DETECTION THE OF
WEAPONS AND EXPLOSIVE DEVICES CARRIED ON THE PERSON, FOR THE
EXAMINATION OF BAGGAGE AND PARCELS, AND AS AN AID IN THE
INSPECTION OF PREMISES.THE PRESENCE OF METAL iN THE VICINITY OF
THE DETECTOR. IS INDICATED BY VISUAL OR AUDIBLE ALARM INCORPORATED
IN THE DETECTOR UNIT; THE‘}YPE OF ALARM BEING SELECTED BY A SWITCH
ON THE  PANEL IN THE BASE OF THE UNIT.THE AUDIBLE ALARM IS SOUNDED
BY A BUZZER MOUNTEDON THE DETECTOR CASE.THE VISUAL ALARM IS GIVEN
BY LIGHT-EMITTING DIODE MOUNTED ON THE SURFACE OF THE CASE.AS THE
DETECTOR IS USED FOR PERSONAL SEARCHES THE VISUAL ALARM FACILITY
ENABLES THE DETECTION OF METAL OBJECTS TO BE REVEALED ONLY TO THE
OPERATOR.THE DETECTOk RESPONDS TO NON-MAGNETIC AS WELL AS MAGNETIC
METAL OBJECTS, AND ITS SENSITIVITY CAN BE ADJUST BY SENS. ADJUST
ON THE BASE OF THE UNIT.THE EFFECT SENSITIVITYON THE DETECTION OF
A GIVENMETAL OBJECT IS THAT HIGH SENSITIVITY PERMITS DETECTION

FROM A GREATER. DISTANCE THAN IS POSSIBLE ON LOW SENSITIVITY.
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GENERAL DESCRIPTION - The
structed uting the Fairchild Plengr®

uA709 is 8 monalithic Hi;
epitexist procass, It featur
large input common’ mode range, high output swing under Ios
device displeys exceptional temperature stability

with little performance degr b

impedance snalog computers, low level instrumentstion 8ppli
finear and nonlinesr transfer functiont,

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Internal Power Dissipation [Note}
Mets! Can
Dip
Flatpak

Ditferentisl tnput Voltage

fnput Voltage

Storsge Temperaturs Range

Matal, Hermatie DIP, ang Flatpey

Molded DIP

Operating Temperature Range
Militery (uAT0BA and 5A709)
Commercis! (4A700C)

Lood Temperature

Mets! Can, Hermetic DIP, and Fiatpak {Soldering 60 5)

Molded Dip
Output Short Cireuit Duration

NOTE:

Rating applies 1o ambisnt tempersture up to 70°

A709

H
HIGH PERFORMANCE OPER
FAIRCHILD LINEAR INTEG

gh Gein Oparstionsl Amptitier con.

ATIONAL AMPLIFIER
RATED CIRCUITS

C( TION DIAGRAMS

o3 low offset, high input i 0,
d and low power consumption, The
and will operate over a wide range of supply voltages
itier is & ded for use in de servo systams, high
cations and lor the generation of special

I8 Vv

500 mwW
670 mwW
570 mwW
150V
110V

=65°C 10 +150°¢C
~55°C 10 +125°C

~55"C 10 +125°C
0°C to +70"°C

300°C
260°C
51

C. Above 70°C emblent derate linsarty st 8.Imw/°c

for Metel Can, 8.3mwW/*C tor DIP, T.4mW/°C o the Fistpek ang S.6mwW/*C for the Mini DIP,

CONNECTION DIAGRAMS

8-LEAD MiNI DIP
{TOP ViEW)
PACKAGE OUTLINE 9T
PACKAGE CODE T

" FRaEQ N FREQ
COmp 4 Cowr
-in Vs
on our
" va our Fagg
come

ORDER INFORMATION
TYPE PART NO.
uA709C wAT09TC

.

'-c:'--
w cour ——1
- —

—
o —

ORDER INFORMATION

Ve

10-LEAD FLATPAX
(TOP VIEW)
PACKAGE OUTLINE 3F
PACKAGE GODE F

——ma— 113
P cour

PART NO.
BAT00AFM
uAJO9FM

8:LEAD METAL CAN
{TOP VIEW)
PACKAGE OUTLINE 5§
PACKAGE CODE H

N PRI DM

NOTE: Pin 4 connected 10 case

ORDER INFORMATION

TYPE PART NO.

HATOSA  4ATOBAMM
. uA709 #ATOPHM

sA709C  uA70BHC

14.LEAD DIP

(TOP VIEW)
PACKAGE OUTLINE 6A DA
PACKAGECODE p »

ORDER INFORMATION

TYPE PART NO.
VAT0%A  LAT08ADM
pA708 HATOSOM
uAJ0SC  LA7080C
HATOSC  uAT09PC

*Planss is » patented Fairchild procest



FAIRCHILD LINEAR INTEGRATED .CIRCU’ITS e uA709

HAT09A
ELECTRICAL CHARACTERISTICS (Ta=v25°C, 10 Vv S Vg < 216 V uniess otherwise specified)

PARAMETER {se¢ definitions) CONDITIQNS MIN TYP MAX UNITS
Input Offset Voltage Rs <10k 0.6 2.0 H mv
Input Offset Current 10 50 nA
input Bies Current 100 200 nA
Input Resistance 350 700 kN
Output Resistence 150 n
Supply Current Vge216V 25 3.6 mA
Power Consumptien Vge215v 75 108 mw

Rise time Vgesi5vV, VIN®20mV, Ry » 2k, C1 *5aF, 1.6 u
Transi Resp R!-!.Bhﬂ,CZ-?OOpF.R?-SOﬂ
Overshoot €L < 100pF 2 "
The following specificstions spply for ~55°C STa £ +126°C:
Input Offset Voltage Rs < 10kn2 3.0 mv
Rg 2500, Ta = +25°C 10 +125°C 1.8 10 - uVv/C
Aversge Temperature Cosfficiont | A5 =600, Ta =+25"C to <65°C T8 10 uVI'C
of Input Offset Voitsge RS = 10kD. To = +25"C 10 $125°C . 2.0 15 2N
Rg* 10k, T4 = +25°C to —66"C" 48 25 wie
Input Offsat Current ;: : :;:?;C : A 4 305 :go ::
Aversge Temperature Cosfficient TA=+25°C 10 +128°C 0.08 0.% nA/C
of Input Offset Current TA=+28"Co -65°C 7 0.45 28 nAl’C
Input Bies Current Ta = -55°C 300 600 nA
tnput Resistance Ta = -65°C 85 170, kN

Input Voitage Range Vg=2i5V . 28.0 iy v
Common Mode Rsjection Ratio Rg <10k 80 110 d8
Suppiy Voltege Rejection Ratio Rgsg10kn L] 100 uviv
Large Signal Voltage Gain Vg=1215V, RL22xn, Voutr =:10Vv 25,000 70,000 vV
Output Voitage Swing VTV A e+ v
ATIEe v o

. Ta*+125°C, Vg = 215 v 63 90 mw
Powsr Consumption Ta=-65"C, Vg=:16 v 81 135 " mw
PERFORMANCE CURVES FOR uA709A
INPUT COMMON MODE '
VOLYAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION

AS A FUNCTION OF

AS A FUNCTION OF

AS A FUNCTION OF

SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
* ni i E ; . e Ten -m'cl T l I
" NYanoum'e . he b g
LA W H L
i "_. [ B ¥ n 1 -4
Ry ‘»",’ + ! oy h_«&:r..
LA ;
s S eannl T
TR RS o n e 2 [ i T
» t i ; — i H 4 -t [ -
P el : : )
N ; i . 177 bt
L L] " w Y " [ L] 3 A

WY vOTAGl .oy

AS A FUNCTION OF
SUPPLY VOLTAGE

~



HA741

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA741 is= high pertormance manalithie Operational Amplifier
Gonstructed using the Fairchild Planar® epitaxisl process. It 15 intended for » wide range of analog

ions. High

mode voitage range and absence of latch-up tendencies make the yA 741

ides! tor use as a voltage foliower. The high 9%in and wide range of operating voltage provides superior
oerlormance in integrator, summing smplitisr, and general fendbiack spplications, Electrical charse.
leristics of the yA741A and E are identicul to MIL-M-38510/10101,

SHORT CIRCUIT PROTECTION

LOW POWER CONSUMPTION
NO LATCH.uP

* o 00 0 o

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
HATAIA, sA741, 4JAT41E
HA41C

Internsi Power Dissipation {Note 1
Metst Can
Molded and Hermetic DIP
Mini DIP
Flatpak

Ditlerantial Input Voltage

Input Voltage (Note 2)

Storage Temperature Range

Metal Can, Hermgtic DIP, and Flatpak

Mini DIP, Molded D1P
Opersting Temperature Range
Mititary (uA741A, HAT41)

OFFSET VOLTAGE NULL CAPABILITY
LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES

NO FREQUENCY COMPENSATION REQUIRED

223 v
18 v

500 mw
670 mw
310 mw
570 mw
30V
1S v

-65"C to #150°C
~55"Cto +125°C

~557C t0 +125°C

CONNECT!ON DIAGRAMS .

8.LEAD METAL CAN
ITOP VIEWI)
PACKAGE OUTLINE 50

Note: Pin 4 connecied 10 cate

ORDER INFORMATION

Commarciel {tA741€, yAT418) 0'Cip +70'C
Lead Tempersture {Soldering)
Matsi Can, Hermaetic O1Ps, and Flatpak (60 5 300°C
Moided DIPs {10 35} 260°C
Outout Short Circuit Durstion (Note 3) indetinite
8-LEAD MINIDIP 10-LEAD FLATPAK
{TOP VIEW) X {TOP VIEW)
PACKAGE QUTLINES 6T 9T PACKAGE OUTLINE JF
PACKAGECODES T R :
orrs3, !
! & = S
2 9
. v ey = F———
- v
™~ out an - —
k3 ]
:, OFFseY
ve 2:;:{" ve ] wuLL
N .
ORDER INFORMATION ORDER INFORMATION
TYPE PART NO. TYPE PART NO,
uA741C BA741TC HAT41A BAIAIAFM
uA741C #AT4IRC BA41 wAT4FM

TYPE PART NO.
uA74tA LAT41AHM
pAZ41 HATETHM
#ATCIE uATLIEHC
uA741C uAT41HC
14.LEAD DIP
{TOP ViEW)

PACKAGE OUTLINE 6A, 9A

T
w [ ol
oy sl
] o
o o
-0 nfey
vl M e

- ORDER INFORMATION

TVPE PART NO.
HAZIA  LATEIADM
4ATEY uA74108P
HATRE MATEIEDC
uAT41C  uAZ410C
uAT81C  uAZ41PC

Notes on following pages,

*Planss is a petented Fairchilg process
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . HA741

HAI41A
ELECTRICAL CMARACTENSTICS Vg ey 16V, Tp « 25°C uniess othorwise pecified)
PARAMETERS (sce definitions) (—_CONDITIONS MiN Typ MAX UNITS
nput Olfset Voltage Ag < son 0.8 3.0 mv
Aversge Input Offser Voltage Drify 15 wre
10put Ottser Current 3.0 30 nA
—_—
Average Input Offset Current Onity 0.8 nA/C
1nput Bias Current 30 80 nA
Power Supply Rejection Rano Vs = +10, -20; Vs ® +20, -10v, Rg = 50N 15 S0 BVIV
Output Short Circuit Current TS 36 mA
Power Dissipation Vg = 120v 80 160 mw
Input Impedance Vg = :20v ~r0_. 6.0 « MO
Large-Signat Voltage Gain Vs = 120V, R ®2k0, Vour » 115v 50 . Vimv
Transient Response Rise Time 0,25 0.8 us
(Unity Gain) Tcnhoot 6.0 20 %
Bendwidth (Note 4) A3 | 1S MHa
Stew Rate (Unity Garn) ViN = 110V 0.3 0.7 Vius
The 10115wing $pecifications apply for —55°C < Ta € +125°C
Input Offset Voltage ¥ 4.0 mv
Input Oftset Current 70 nA
Input Bias Current 210 A
Common Mode Rejeciion Astio 4 Vs =120V, vy =15V, Rg = son 80 95 dB
Adjustment For Inpy; Otfzer Voltage Vg =120V . 10 mv
Output Short Cireurt Curreng 10 3] 40 mA
Power Dissipation Vs = 120v 2205 L o
+125°C 135 mw
Input Impeasnce Vg = 120v 0s MO
AL =10k "] e v
Output Voltage Swing Vg =120V, R, - 2en — y v
Vg = :20V, R = 2k, VouT = 115v 32 Vimv
Large Signat Voltage Gain AT CETT Bt To : Vimv
NOTES
1. Rating apphes 10 AMeAT tlemperstyreg Up to 70'C  Above 10°¢C ambignt osrate hneeriy at 6.3mW/C tor thes metal cen, 8ImW/C for
the DIP and 2. 1mw/> ¢ for the Fiatpet
2. For suppiy voltages 1ess than @ 15V, the absolute marimum npug vOltage 15 squel to the weoly voltage
3. Short cirguin May be 10 ground ar ®ither supply, Ranng sopites 10 + 1257 C case 1empeisture or 7% ¢ embient tempersiure
4. Calculated vatue from: BW(MH;| » — 23

—_—
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220 VAC/18 vAC

7805

7815

555

709

741

741

741

741

500 mA
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5dtﬁuUsz?a
Ct 1000 uF
c2 0.1 uF
c3 0.1 uF
c4 22 pF
C5 27 pF
Cé 53 pF
c7 10 pF
c8 0.47 uF
C9 0.1 uF
Cc10 10 aF
cl1 470 uF
cl12 0.1 uF
- C13 1 uF
Cl4 0.33 uF
C15 0.1 uF



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

AN

2.7 K
15 K
1.2 K
470
10
100
470

470

470
1.5 K
100
10 K
1.2 K

10 X

10 K
10 K
10 K
47 K

3.8 K

1
by

v [T
AIAUNUUTUAN

VR1 100 KB(LINEAR)

VR2 20 KB
VR3 20 KB
1000
D1-D4 1N 4004
D5-D8 IN 4148
R LI
TR1 2N 2894
TR2 MJ 3055
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