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ABSTRACT
This project presents a desing of metal detector ,which can simultancously dctect the
metal and measure the distances of the found metals. Morever,it can be applied to any kind and
size of at least | Sq.cm. of metal. The proposed metal detector is base on the beat frequency
oscillator principle. The sound of buzzer can be obtained using PSOVS1IRD2BN Microcontroller
and distance of found metals can be seen on the 7-segment screen Experimental results

demonstrating the performances of the proposed metal are also included
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Inductive cnergy, E = % Li’ {(2.19)
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' = ' ' o -t er
uadii TanzinegluanuimanTaaTangiia permeability = #
wld

1/2Li* =1/ 2] p H dV ~1/ 2 u,H?dV +1/2JuH*dV (2.22)
aumi(18)-(1Mwe 14
1/ 2dLi* =172 Jy 0 (8 =y YH AV (2.23)

Weswn u =y, u,
4 = permeability ¥oaTanzinily sample W lumnuuimdnuavania
M, = relative permeability
Fartu

dL =1 '/1'2 '[l'.mmpn'e (#l -1 )#ﬂH ZdV (2'30)
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l. VLF Phase Angle
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5. Beat Frequency Oscillator (BFO)

.=§ 3 o @ ] d‘l o ] = ar ;
‘]Iﬁ‘i]flﬂﬂ‘MJWElﬁﬂBmﬁﬂTiﬂN'lu“Llﬂﬁlﬂ‘iﬂiﬂﬁﬂﬂﬂﬂiﬂﬁzlkﬂﬂﬁ"ﬁuﬂ ﬂ\iﬂ'ﬁ]"lﬂu

2.4.1 VLF Phase Angle

- s = c!y q 31 t ﬂ w a 2 a 0 o g
lﬂ'ﬁﬂﬂ‘ﬂ'ﬁ35]ﬁn.lIaﬂ3%uﬂu§]31“ﬂﬂ1ﬂ?1uﬂ1‘3!wﬂﬂﬂl UATIATINIU cﬂqyﬂTEﬂWQ‘}uﬂQlu

Block diagram an il

<o oGl PHASE || LOWPHASE| /A
& ocs |- CLIPPING
. S > ~  DETECTOR % FLTER )
- : | o Fio ._____.______J
SERCH i
COILS |
e o |
. CLIPPING |
Cooawe o PEEREL

3 o
51U 2.2 vAanlABZUNIUVDIIIIT VLF Phase Angle

o w g ¥ 4 o ¥ A ;] . 1 b

ﬁ??ﬁﬁﬂjﬂﬂﬁi!ﬂ%i:ﬂsllﬂﬂ'lﬂ 2 98 WIMHUINLIU Search coil ALUARIAH LIS
; ‘o ] 4 ¥ u = o -~ a0 4
nooynNUINNg Oscillator cﬁ\ﬁgﬂ'ﬂﬂﬂﬂ;jmuplmﬂlﬂu Squarc wave 2RNUINAITHUDATH A

1 o 5 @ o a{ oo al 3 ] ¥ .
AAAAIABNUAKTA wilhidsudggainnudferduudni lidnes Amplifier



14

ai

1 b L4
Wovedyann  vindwihidynim Square wave NaFea 11912995 Phase detector

ar

4y & A ' o 3 A A o ¥ .
W‘Iﬂ’ﬂ"ﬁ'Nﬂmmnlm'ﬂkﬂﬂ*ﬂ"lﬂﬂ'ﬂllﬂ-lﬂmﬁﬂ]ﬂﬂﬂmmﬂmﬂﬁﬂﬂq LLaZLMﬂNIaW%LT'ﬂﬂﬂ Secarch coil

o o

) ¥ 1 < 3 ~ ﬂ; = ] 3
wihldmanumadavesdygraisasaddinandeunlag Tagazlanuaraneauiniu
! 3 o ] = = o 3
o Tangiudlu ferrous uazaMuamaavzanasduilulanzsiia non-ferrous  WAIINIY
. ¥ [ 1
Fayanai ldnnanumadeatoziudiieinsennudsia Low pass filer  HON393
¥ o - o I A T o g A w Iy
aouTdniuinaudge uazh lded MSiludyaionsdindd. Geansodaldan meter

#3009 1hd17995 chopper Woauiludaa Low audio fisraminsuila’la
exddy ild'. d'ol :§ = 1 d';“ F=y
FeHwENamdA g e 36 KHz  aiinnueninsonggnaiadiuinum
= = v Y=t as . 3 r =4 A a
V3ahn3 130148 uaziloadunaIn ground capacitance #78 od1alsey  easliaziu
PRI L. o oo d v a2y 3 4 g 1
AszueEn o ld 19 sensitivity g9 9 fuTanzhtimnadndniuidelsuuameivuialng
dy a v ' . . < [
wennnilanuannin lumsmdusifuiuen (pinpoint) 1 lifoud
dmfvanumunsalumiesindy dwmiumSen 1 v Aluszer 60-80 mm.

uazdmifumdeg 5 vm 1@luszes 100-150 mm.

2.4.2 Pulse Induction (P})

o o 4 o a o w
anvaz Inseaiuazmihaueunising19dy Tanswiia Pl dludagy

GATE —— INT

—Y . METER

bl e

sUfi 2.3 udenlapzunsuuasiees2 Pulse Induction (PI)

y ] 1 a = o [l Y]

WA MU Coil  azadnamuuidiimannanll  Wudadwduimiuwes

A 3 R o .
przuanedn 1Ty Coil uazdmusouves Coil

v 3

1113999 Pulse Generator ﬁ]xﬁdﬁ'ﬂgmuwmﬂﬁ]u Pulse HITU 9 14lfla Search Coil
Y o 19 - ] o ¥ . a k) ' 1 =1
FeilRiRaguuuimaniusou q Coil  NUBUAIVBITRW VAN Pulse AUINLLHMAN
USIIML Coil vraAnY UNIzid Voltage anaudu o Wilw lidnseua lwaniu Coil

VoA . o 0 = o 3 . A ] =] ar
uailea91n Coil azaungsan 3n1olu Junmilu back e.m. fiiloannauiuuiman lvandy



15

A o ] s A s Ve ) as
F0 19 Voltage A30H Coil HAMTIU (Reverse Voltage) ustilosnimiumdanuazay
@ ar dyr.‘. ~ ~
3110879391 back emf. anaadv 0 uaz l¥msaareaaiiduganldlunnFoudio
Tumsnsaetn lave
4 = [ = at . ar ar
diafiTane liiazitly Ferrous W30 Non-ferrous 19110 coil  duaz 1d5umann
] i
] o = . =] @ (Y
Auinan ety cddy current ¥39 magnetized W langiiumuudyiiauealan:  uaz
Yo - o o q ¥ = d - s
watvzturiialafmy 92 1H back emf. fanlhilu 0 Uszuznawnniuau
] ¥ 1
1993 detector widunriansiunniuimolddaanauoins decay 109
4 o 34 o . ] )
pack em.f Faaeildlon 1hdanuen Coil Mwew  naziuilu Sample Voliaged]
P 4 o q ¥ . 3 3 A w1 w
11 tntegrator FE 1A integrator @374 oulput luiludaaunuailunis decay wa4
¥
back e.m.fud1 voltage 110 outpurd1 integrator u“lﬂﬂ’mqu voltage control oscillator (VCO)
P v o A A A4
9 lUvud Inadnfinile
o  w A w a A o . , 4
FmsuaToansiavy Tanzyiintiagdl Sensitivity win  Tasdmlsznouvounsosi
azlidulanglaild mewerldsumuuasiinanemissnsedy ua biilyanvideaiu
o w Y oa A 1 Y P cg -
Ground Effect #1nTudoidoda liawsauon 1831 Tanzaiiaiuily Ferrous #58 Non Ferrous

w 3 3
uazA0ald Power 1INAIY

2.4.3 Off Resonance

[

t ¥
Qr =] o 9 W easy .
wipensntulavzriall  xivdanmsiiauadwiuds Beat Frequency Oscillator
1 Y] ar ] o w0 qy
UADIFUMANMT balance VOITU MK ANAWAAD 111

SERCH

TUNING colL

_ M‘ S, '/Ymi - - - — S e s e METER

I \ :
! SIGNAL BUFFER DHFF
GEN — L AMP - - » DETECTOR |- AMP ‘} .@

“ li__. s S S B
TUNNING

CAP
]

BUFFER L
_“"/\c/dr AMP B DETECTOR

BALANCE e e F N

= o
3U7 2.4 vaenlaozunuup11393 OFf Resonance

Signal Generator DEA wmmwmllﬂﬁq Buffer Amplifier  118%739%3 Detector JEY TR

1

1999 LC Tuning  Bainvhiilu Serch coil ungdayanm lnonsaain Serch coil 9217 Ty

u

. ' o . = 4 a w
Control Balance 0 11Jg3 Buffer Amplificr 1823923 Detector 9nyaNa A3l dFeyaat output



16

3 o 3/ R . V. &4 o3 o v
2117993 Detector ¥488992111 1119712495 Differential Amplifier A2 UAITUANVUANAI
G ui: = ar kY o) '
Yo Idy Y IUN Detector 1303 Tuawzalnd 15192150 balance 141 output 1114 Zero 910w
Control Balance Uazidiad Tanzid1u11nd Serch coil 921 1¥1AAn 3 Shift Resonance Frequency
] . A 4 ! o 0 ¥ A o4
11997 Tuning 1949100131/ Ao1)a3a1 Inductance $11141A9 Imbalance IUR Diff Amp
& o 199 9 el ° o . ¥ od e e
10170071990 1A 1ag 19 Meter H309198 0 Fyq 1970 Diff Amp weriratludyguin
suiala
) w A o =y qy 1 o PN 1 1 P =L .. A e
dmTunTesnsou lavizwiiatl lutluidow Tns 11999101 Sensitivity 191

HAENITLAINGILTN

2.4.4 Inductance Balance (IB) U0% Transmit/receive (TR)

ﬁ.l'l [ = dy £ [ né 1y ¥q 9/ = a
309952900 lavzauatloz 1$1annig Inductance Balance 741913239500 aFmmas

8 o oar N 1 o O ¥ A 1 o g [ A
lunsasdanulliweaieds  Mlfeswuuimdniusotqguanin - IS0

4 a  a 1 a 1 d A Aaw a a0 o —

masuiufuveaades Sumnuimanglians uzauga MlfRadyouneniyn

E] < FYl - (Y ‘; - i 1 [ = a Y o [
Mgadndeonio lidatuwos e Tanzimudunluswuwiminezdilfidans Tuauga
oo Al v oG A @ & o P =
VITHIUIHEAN WosnngNuHanvaswaansitdounilas wamsldsundasi

o [} = o o
fT"IiJ"I'jﬂu"lll‘lJHTI-d’Nﬁ]‘iﬂJU'IU MNATIINTZUD  HBZIDINT A ﬁ]xu],ﬁ)ﬁfum'lmlﬂ']ﬂﬁﬂﬂ’lﬂiﬁﬂﬂ

Lo

a A o/

ﬂ a A o dy kY ] Y e e o o = =y
Wudyguusuntou agshdgguid hlduaawa  Tasdehfuiiwes 1sasduiiaiu,,

- s & ¥
Wﬁ'ﬂ]Qﬂﬂﬁﬂl"ﬂ'ﬁ‘lN?iﬂl!ﬁﬂﬁﬂﬁ@uqﬂ

MODULATOR i
|
]

1 | i AMPLIFIER ™~ y

A - . e e =

\ N . o
gﬂ‘ﬁ 2.5 Uﬁﬂﬂllﬂamﬂ‘mm)ﬂﬂ 93 Inductance Balance (IB) UA% Transmit/receive (TR)



dninviomyanail wizesuniimansefy

2.4.5 Beat Frequency Oscillator (BFO)
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2.4.5 Beat Frequency Oscillator (BFO)
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Tsunsumsinu

ORG  0000H
CLR P20

CLR P21

BO: MOV A#OFFH
MOV PLA
SETB P2.4
SETB P23
CLR P23

SETB P2.3

LOOP: 1B P2.2,.LOOP
CLR P24
MOV APl
SETB P2.4
MOV RS5.A
MOV R7#255
CINE AHLNEXT 0
SIMP SHOW _15cm

NEXT 0: JNC NEXT_ldcm
MOV R2#0
MOV  R3.#0

AJMP SEGMENT

SHOW _15em: MOV R2.#1
MOV  R3#5

AIMP SEGMENT
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NEXT l4e¢m: CINE
MOV
MOV

AIMP

NEXT 13ecm: CINE
MOV
MOV

AJMP

AH2NEXT 13cm
R2#1
R3,#4

SEGMENT

A#INEXT 12cm
R2.#1
R3.%#3

SEGMENT

NEXT_12¢m :CINE A#4NEXT 1lem

MOV  R2.#1

MOV R3#2

AJMP SEGMENT

NEXT 1lem :CINE A#5,NEXT 10cm

SHOW 1lem: MOV R2.#1

MOV  R3#l1

AJMP SEGMENT

NEXT 10cm : CINE A#7NOT_10cm

SHOW_10ecm:MOV  R2.#1

MOV  R3.#0

AJMP SEGMENT

NOT_[0em: JNC NEXT 9¢m

AJMP  SHOW l1lem

NEXT 9cm :CINE A#9NOT 9

SHOW 9c¢m MOV R3 #9

MOV  R2#0

SIMP SEGMENT
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NOT 9 : INC NEXT 8cm
SIMP SHOW 10cm
NEXT 8em : CINE A#ISNOT 8em
SHOW 8ecm :MOV  R3#8

MOV R2.#0

SIMP SEGMENT
NOT 8cm ;. JNC NEXT 7cm

SIMP SHOW 9cm

NEXT 7cm : CINE A#20,NOT 7em
SHOW 7cm: MOV R3#7

MOV  R2#0

SIMP SEGMENT
NOT 7em : JNC NEXT 6cm

SIMP SHOW_8&cm

NEXT 6em: CINE A#32NOT 6cm
SHOW 6cm: MOV R3.#06

MOV R2#0

SIMP SEGMENT
NOT 6cm : INC NEXT 5cm

SIMP SHOW 7cm

NEXT Scm : CINE A#SONOT Scm
SHOW Scm: MOV R3#5

MOV  R2#0

AJMP SEGMENT

NOT 5¢m: JNC NEXT 4cm

AJMP SHOW 6¢
NEXT dem : CJNE ABONOT 4cm
SHOW 4dcem :MOV  R3.#4

MOV R2#0



NOT 4em :

NEXT 3cm:

AIMP SEGMENT
INC NEXT 3cem

AIMP SHOW 5cm

CINE A#130NOT 3cm

SHOW 3cm: MOV R3,#3

NOT 3cm:

NEXT 2Zem:

SHOW 2cem:

NOT 2cm:

NEXT lem

SHOW lcm:

NOT lem:

NEXT Ocm:

SHOW Ocm:

NOT Ocmu:

MOV R2#0
SIMP SEGMENT
JNC NEXT 2cm

SIMP SHOW_4cm

CINE A#200,NOT 2cm
MOV R3#2

MOV R2,#0

SIMP SEGMENT

JNC NEXT lcm

SIMP SHOW 3cm

:CINE A#230,NOT_lem

MOV R3#1

MOV R2#0

SIMP SEGMENT

INC NEXT 0Ocm
SIMP SHOW 2cm
CINE A#255NOT_Ocm
MOV R3.#10

MOV R2.#0

SIMP SEGMENT

INC SHOW Ocm

SIMP SHOW Icm
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SEGMENT: MOV A,R2
MOV DPTR#SHOW
MOVC A,@A+DPTR
MOV P0,A
CLR P27
LCALL DELAY lims
SETB P2.7

SEGMENT _[: MOV AR3
MOV DPTR#SHOW
MOVC A @A+DPTR
MOV PO,A
CLR P26
LCALL DELAY Ims
SETB P2.6

MOV AR5
CINE A#1,BO 1
SIMP BO 2
BO 1: INC BO 2
CLR P2.0
CLR P2.1
SIMP BO 3
BO_2: SETB P2.0
SETB P2.1
BO_3: DINZ R7,SEGMENT
AIMP BO

DELAY lms:MOV R6,#0E6H
DELAY lms 1: NOP
NOP
DINZ R6,DELAY 1lms |
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RET

SHOW: DB 3FH.06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH,10111111RB

END
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MAX232, MAX232|
DUAL EiA-232 DRIVERS/RECEIVERS

SLLTTL - LESR AR 1354 - B2 HED RART- g

®  Meets or Exceeds TIA/EIA-232-F and ITUY MAXZ32... D. DW. N. DR NS PACKAGE

Reacommendation V.28 MAX2321. .. D, DW. OR N PACKAGE

. (TOP VICW)

® Operates From a Single 5-V Pawer Supply

With 1.041F Charge-Pump Capacitors [EEN B 18] Voo
®  Operates Up To 120 kbivs Ve, (] 2 =]l GRO
®  Two Drivers and Two Receivers cl E oo } L'?UI

C 1 120 Ry

[ .

+30-V Input Levels . P w2f] R1GUT
*  Low Supply Current. . . 8 mA Typical vio f] s o iR
® ESD Protection Exceeds JESD 22 oot s el o

- 2000-¥ Human-Body Model [A114.A) =] I R20UT
.

Upgrade With Improved ESD [15-xV HBM)

and 0.1-F Charge-Pump Capacitors is

Available With the MAX202

® Applications

— TIA/EIA-232-F Battery-Powered Systems.
Terminals. Modems, and Computers

description/ordering information

The MAX232 is a dual driverreceiver that includes o capacitve voltage gererator o supply TIAEIA-232-F
vollage levels from a single 5-v supply. €ach receiver converts TIAELA 2351 nputs 10 8-V TTL/CMOS levels
These receivers have a typical threshald of 1.3 V. a typical hysteresis of 0.5 V. and can aceept £30-V inputs
Fach drver converts TTLCROS nput levels ita TIAEIA-232-F levels The driver. receiver, and
vertage-generater functions are available as cel's in the Texas Instruments Lin ASIC™ libriary

ORDERING INFORMATION

Ta PACKAGEY Pﬁﬁ ?Enwal-lf R :1?\';(-::5 g
FOIP (M) Tuie ot 25 MAXZIZN MAXZTZN
B0 1Dy Tube of 4D MAXIID T
S ' Reel of 2500 MANZR0R i
Tiing of 47 EAAX 235D
R T WMAXSI DR Maxzm
S0P NS, Reel of 2200 MANIIINSR A2 12
POIR (b, Tubs of 25 MAX2I2IN MAXZ32IN
i~ Turs of 40 MAX 230 . .
—HrU R SE G SO Ree: of 2500 MAXZIZIER MAXT
Tutse of 30 MAXZ 3TN
SR e TARKZ o2 AR MAXZ3

T =achage Srawings standard packing quantlies, thernal dala, gy zaon, ant O3 design
GEHNGS 37% vakaiie ot wayw i COMYECAACh IR

Frasve e are #1130 an imoantant notice sacen 19 3y Y OSTRTUAND Wartanty. ang use in orite 3 SpEiLateng of
T35 INSIUMBALS Semiconiuctor Eraducts st dscharars herein appeats at the enc of ths daa shaet

LinAS312 13 6 racemark of Tesas insrments.
A r—

PRODUCTION DATA Iormition M cumal i bi bl ibon dmm Seoypght 20T TRaas strumeree iFEnoporates
m—.m“bm’hlb'm:':m::: I'
el 4
n:;\:.- ;rnl:mu-muu Dos TEX.AS
INSTRUMENTS

FECEQUY BLLIIT W DA N3 YZaAr tanas
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National Nemiconductor

ADC0801/ADC0802/ADC0803/ADC0804/ADCO805
8-Bit uP Compatible A/D Converters

General Description

Thu ADCIR0Y, ADCOSI2, ADGOA03, ADCO83:  and
ADCOBIS aru CMOS BBl syooessva sparoxmatien ASD
senvarurs thatl ase 3 d flerunlal potenbametrs adrda—
smAar ot 250F orodasls. Thusa sonvelors are do-
&30t L allow sparatan W the NSCBID and INS8I8JA
Ju-vatve condoi 205 with TRI.STATEY aulpid lalches .
reckly I vng Ane data bus, Thusa A/Dy aposar kg mEmary
focalans o0 170 seds byt mcrprotuss o gd ree alar
facing a3 s wesge.

D Huwrenlal anatoy ¥olaga Aputs alow snerasing lhe come-
min-medy cyesticn and sHselting the anBioy mng npat
va'tagy valde. In adkflan, the vollaga wlererco RJl can
by ljusted 1 alow encodng any smaller anatny voliage
span to thw F 8 bits of resol gbion.

| [fhrental anacy woftage nouts

B Logs mals and cutputs mwal beth MGS aned T7L vl
2 vl s susboetaas

B Waks wiln 2.5 (LM3IB} vellage rehruncy

B 00 g esak aneralas

¥t SV analg oot wotege angy wih sngk 5y

sdgoly

N zems adjasl ragared

0.3 slandard width 2020 DI packangy

2030 maithsd chp carmar g1 small o.dboy paszkBg

Cpwrales mbtamutically o with § Vg, 25 Vpe, ar ana-

g span ad uslad vollage -olorence

Key Specifications

TTATATTS b2 aaf v YA s N S ULt T
T m A Yt o Treg Cug

Features W Fabticn 8 uds
& Cumusthle win 898 wP datvatvas—mn nladasqy @ 7ol uror t14LSB, 1 L5B and +1 LS
k3c nueled - aoogss Loy - 135 78 W Conversion tmy Y00 ps
W Easy ntetacy 1z 9l micronroowssors, or oparatis
“stanxt along”
Typical Applications
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e e e
TR PPt y TRARIDILEA
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(L5 ) k]
TLodEET]
8080 Interface Error SpecHication{Includes Full-Scale,
ZeroError, and Non-Linearity)
[ M) Full-
Part s:a’:a VRCr/2 - 2.500 ¥pc | Vpeps2- No € onnection
e e Number Adjusted (Mo Adjustments) fHo Adjustments)
g M, ADI801| 4 LS
Lo t]
e o {7 ADC82 114 LS8
AG0833 | 1 v LsR
naTe
ADCIBD4 t1Lsh
ALTIRDE 1158
T 3
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MOTOHO LA trder this document
SEMICONDUCTCR TECHNICAL DATA by BC337:D

Amplifier Transistors

NPN Silicon BC337,-16,-25,-40
BC338,-16,-25,-40

COLECTGR
!

P

EM.TTES J j
MAXHUM RATINGSS B
Rating Symbal | BCY)? | BC138 Unin
Codgllon-Eruter vedage VeEND 45 P vz CASE 29-04, STYLE 17
TO-92 (TO-226A4)
Coligcior—Basa v atage AN e=Th) f0 20 Vs
Erier-Basa toltage VESD 3 vde
Colierior Current — Centnuous i 230 made
Tonal Devie Cissipation § Ty = 25°C ige] B25 m
Darats abave 25°C L) nurC
Toeal Devee Dissipaticn & To = 25°C Pn 15 Maty
Ceate abive 25°C 12 ot
CGperazng and Storage Jundlicn T g =350 =120 “C
Terice-atuts Ringe
THERMAL CHARACTERISTICS
Characteristic Sywnbal Max Unit
Thameal Resistarce Juncion @ Ambiem | Ry s 25 AN
Thaimal Rezsiarce. Jungion to Case Fyic 2313 T
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwse noted:
l Characteristic l Symbol l Min I Typ I Max I Unit I
OFF CHARACTERISTICS
Colisrior-Eritier Braakdown Viokage YIBRICEO vdo
o =10mA I3 =0; 8C137 £ — —
2352 6 - -
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=122 pA IE =05 2CaT £ _ _
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General Description

The LM/ LM2I9/LMIT fandly of voliges lo-lraguenty
somwerlorg wra denlly sadl for 152 0 smpl law-cost o
auts for analeg-lo-dglal Conver s, Bhetson fraguenty-
o-vilage conwarsion, loog-lefm alagealon, finaar I1equ0m-
sy moduilon o dameduliien, @l many clttar funstons.
1he culzut whan used as 2 volaga-[o-dnequensy Gomeerter
% @ puise bran ol A Baguoney prossely stszethondd o the
appiad mpul voltage, Thas ot prowdes all te mharoet ad-
vatlages o the voilageto-frequansy SOy grsion L.
farues, s easy 10 Apohi n all stanstard v otaga-lo-re-
quincy  corverder apphaatons. Farthes, the LM131A7
LMZT1AZLMI31A altans 8 new high 1owel of acs ragy vor-
s lemporatuio which ooukl Sn% Do ablamed with oxpoen-
s voltage-tedrequency modukes. Addibonally the LMW1t
15 eleally suiled lor wain dgplad systoms ob low powart sap-
Ely vollugos and an provele low-2oat anpicg-to-deyital con-
OrNDr N RSIeprosesso-contolied systems. And, the fro-
quancy From o bultery poeored wollagm-o-Heguensy con-
worlet can be gasdy channcled Hrough o smpis phvotenis -
tor te prowdn solabon aganst hgh common mode levols.

The LM131/LMZI1/LM331 ublyos a new lemdardsdo-
sopponsaled bandgap relTence cidt, 1o providg eactl-
lent accu ucy ovet tho i oporating tempeoratute A0S, at
powst supchos as low as 4CV. The procison Umwr oncul

Doscmber 1094

Semiconductor

LM131A/LM131, LM231A/LM231, LM331A/LM331
Precision Voltage-to-Frequency Converters

Nas ow By Sinrnts walbeal degrading e gask 5o s0
ngcassaty 1or MG Kz vollaga-lo-hraguensy Sonversen,
And tha putgat s capabie of dinang 3 TTL kads, o8 hgl
vollage sulgal Jp o 40V, yol 3 snorl-arsa bgrond agansl
Voo

Features

B Sumantaed maanty 6.01% max

o Ingrowed podmance nooostng vollaga-lo-thequensy
sonvesion apghcalnns

B Spit or singie suealy DPEEhon

W Opambes on sngh BY supply

B Pulse oulau compatible w.th all iege fonms

W Exculient temperalre slaflty, LS50 ppm/™S max

B Low powat disspation, 15 mvy Lypeal al 5

® Weio dyramic cange, 100 4B mmn at 10kl fult scaly
hegquoncy

§ Wivde rango Of Pl scaky requency, 1 Mz b 124 kL

B Low sest

Typical Applications

™
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FIGURE 1. Simple Stand-Alone Voltage-to-Frequency Converter
wilh 1 0.03% TypcolLinearity it — 102 Hzlo 11 kHz)
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Fhilips Semiconductors Product specification

Dual D-type flip-flop with set and reset; 74HCT4: T4HCTT4

positive-edge trigger
FEATURES GEMNERAL DESCRIPTION

« Wide supply vaitage range from 201060V The TAHC/HCT74 is a high-speed Si-gate CHOS device
and is pin campatible with low power Scheitky TTL

. (LSTTL). They are specified in comphance with JECEC
+ High noise immumty standard no. TA.

« oW power dissipation

« Symmetrical autput impecance

The TAHCHCT T4 are cual positive-edge triggered, D-type

« Balanced propadation Seiays flip-flops with individuat data (D) nputs, clock {CPjinputs,
+ ESD protection: set(S0) and reset (RO} inputs: also complementary
HBM EIAJESD22-A114-A exceeds 2000V < and 12 outputs.

M Bl ESD22-4" 13-4 exceeds 200 Y The set and reset are asynchronous active LOW inputs

and operale independantly of the clock (nput information
cn the data input is wransferred to she G outpul on the

L OVY-to-HIGH transition of the clack pulse. The D inputs
must be s1able one sel-up time prios 1o the LOW-1e-HIGH
clock transition for predictable operation.

Sehmitt-rigger action in the clock input makes the ccuit
nighly talerant 1o slower clock rise and falt imes

QUICK REFERENGCE DATA
GND =0V, Tagn =25 "C.L=%=6n5

TYPICAL
SYMBOL PARAMETER CCONDITIONS UNIT
HC HCT

t=4LMFLH cfopagatan delay CL=15pF, Ve =5V

nCP to nQ. n0 14 15 ns

nZ0 to nQ. N 15 18 ns

nHD to nd N2 15 i3 ns
Torae maximum clock frequency 75 &9 KMHz
o nput capacitance 35 a5 pF
Cen power dissipation capactance per fip-flop | hotes 1 and 2 24 z9 cF
Nates

1. Cpe is used lo deteming the dynamic powe’ dissipation (Poin Wi
Poy = Cam » Wpnd it o N+ ECL # Voot fghwhere
1, = inputfrequency in K1HZ
1, = aulput frequency n Kz
L = cutput icad capacitance in pF’
Ve = sUpply voitage in Volis:
N = fotal Ipad switching osutpuls;
T3 s Veos s %53 = sum of the outpuls
2. For 74HCT the congiticn is %, = GND to Yoo
For TAHCT74 tne candition 5 V) = GND 1o - 13



Product specification

Philips Semiconductors

Quad 2-input NAND gate

T4HCO0; 74HCTO0

/

FEATUREE
» Complies wih JEQEC standard no. 1A
« ESD protection:
HB} ESAJESD22-A114-A axceeds 2000V
a EIALESD22-4115-A excerds 200V
» Specified from 4010 +85°C and —4C10 +125 °C.

OUICK REFERENCE DATA
GND = 0, Ty = 25 "1 = = B 1S

DESCRIPTION

The T4HCOOTSHCTOO are nigh-speed Si-gate CHOS
devices and are pin compatibie with low power Scholtky
TTLILSTTL) They are specfiedin cempiiance with
JELEC standard ro 7A.

The 74HCON74HCTO0 provide the 2-nput NAND
function

-

SYMBOL PARAMETER

TYPICAL
T4HCOD | T4HCTOC

CONDITIONS UNIT

toilan

O =1apF Voo =8V

7 10 ns

propagation delay nA. nB 1e oY
T input capacitance

pF

power dissipation capacitance per gate

|Cre

nctes 1and 2 22

pF

Notes

1 Crpis used to determing the dynamic power dissipation (P In ).

Po=Cep » Vool - £+ N # KO« Ve < To where
fi = input frequency in MHZ,
{, = output ‘requency in MHz:
C. = output load capacitance in pF,
V- = sUpply voltage In Volis;
N = zatal '0ad sw iching outpuis:
T(CL - Wre- + Tol = sum of the autpuls.
3. For 7eHCO0 the condition s ¥ = GND to Yoz

For 73HCTOD the condition is V. = GND 10 Veg - 13V

FUNCTION TABLE
Seengle 1.

| INPUT

QUTPUT

nB

ny

T ||~

—|T|XT|XE

Note
i H = AIGE votage level,
L = LOW vorage level.
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