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Abstract

‘This paper is represent how to operate Chaotic Robot by chaotic signat that response
with gas leak point , because of nowaday there are not using chaotic circuit to apply to
Information technology.

In addition to, this project hadhave many benefit to reproduce, chaotic circuit for
taking advantage in a lot of kind of robot such as robotic space exploration, observation

robot, cleaning robot.
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E=a(y—x) (2.1)
L —rx—y—2z (2.2)
de

Z - xy — bz (2.3)

dt
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luwsasvenemiluiudniigunsaliiianndn Operational Amplifier wai5andue
aauuaul (Op-amp) Feeeduendilludmlszneuiiday Wewinseduendilugunsal
diinnselinddmiunesudedyg i Fadusnansumsiiunisdugiuninusing

Angliihddunguiaznanigunsaisavusuduisiflilunsesnuuuias
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2.2.1 Ve Beailiuni g

Fveredynnidsiniums (Operational Amplifier) vEaEendugdroouuand
(Op-amp) fig qﬂﬂsni@aﬁnwiaﬁnémmmé‘ﬂﬁﬁé’mmmqu Imaaaﬂuauﬂgnﬁmmﬁumuﬁa
uansgnsadiamanslugluuuveninsaeuiamesewndon 41 w Yaqiuiasldldmelulad
nsBuiitnawed ftnesinlssneuluseasuuouivanyy & gedulsEnauignsies
saUwordannsauansuszavinimlsivainvaty seUneudannsavesdyaindunmlaeli
frnduvinuieauls Tasfirs Teauuendanuisouudldifu amplifiers suramers
integrators wag differentiators StannsaLdudinsespdunmd Fauamanseua — ArAaw

PSRN, MlUasATInNUEANE = AnTswd, AL e Wudu

2.2.2 vanmIwuguveealueul
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pevwenlillugunsnldianuselindnionsn1svereuasduiuaud Suwn Zv3e R gwnn
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waziiduniuaudiowing Z, wia R, iann ondedygiuduwnlitiuinveweesendazls
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U 2.4 dydnwnlveseauuaud
2.2.3 auanwzvassauuaullugaund

1. §anverevaseeuusuduuugudiafidngunaudiuaiiug AV = infinity
. Z;y fiAngeunnaudalddndu infinity
- Zowt Jandannaudialaindu o

- nvgngeseaUuendlivvetivaiiud

b A~ W N

3B Vi, = 0awld Vo, 10u 0 a1

o
=

NnANENTRfINANUT Tnaduiliowiall
1. i = 0 189RE Z, gauan
2. anusneAndseninaiBunevisassweteaduendilu 0 eswan i, 7, = 0

2.2.4 mslvesduaudlumsveneduniu
2.2.4.1 npujmsdaunau
Wunsteudyaaaneminandunmdunadnass Saasliasawuude Yeunduwuy

nauuLaiuAUBUNR (Positive feedback) wie Jeunduwuuninansiuduneg

(Negative Feedback)
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2.2.4.2 WISVY WYY IIUUNAUTIFEY Y16

ATV IUMIUNSUTIAQY A (Inverting Amplifier) AIAANG5ENINg Vit

Lae Vi = 0 AIHUANAIANEET V- = 0 nSeiag iy R way R:3A1 i

R¢
VWA
Vipe—/WA LV
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|]|--—Jr
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35U 2.6 29250 AAULUUNAUTIFE 0

2.2.4.3 29a5Syuiigudeysyne

Id

WISUTBUTB USRI ENEUg 31 ABNWAT MBS (Comparator) Wuaunsaliildy

]

sevuendihnsiliouiieussniteanusndndlaeninisdun 2 dyaraiidanuig
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2.2.4.5 MININUNDUNAATULALS
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MsemAdunea LRl (Single Ended Input) famsdauduaiadunaiviladomils
duthduwniviedeainsd aleudygudunsiitiuinuazrotiavainsng dymiu

Lawwmfvﬂ,miumwmaﬂuammmauwm fyadumadu degy Tumeeseiuideudyann
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2.2.4.6 MIVNNUNBUNAFDIAY

M3aundunnaseu (Double Ended Inpul) Aantaudyandunmisasaiiu

Fauvseandu 2 sgrPawuuANBLIIUTEea (Differential) tazuvuluua$iy (Common

Mode) Msnigusuuaninetswdea Aemidsuiudugrndune 2 dyguiiudaszeeiu

o
s

TAfuTBunena 2 uag nMsviuuuulveesay Ae nasteudymadunmslituiaviaes

Yo308UuaNlAIgU feitlanmusy
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Figure (c)
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2.3 uswmas

lagialuneweifildanutayuannsawuseaniu 2 Ussan audnuvasssuuliines
wrasnenszua nanmsvyuiarlassaiulaun wawesininssuaadu (Alternating current
motors: AC motors) iunaweiuaiamenisivavenseualwinluvnainvowaweslva

nduluumasaiian aansauvseeniduriianieg auanuddyuasdnaiurenisidauls

De
e

3
2.3.1 uaimasiwileniin

vawmasmilsniunadien (single phase induction motors) ki

- Buifuaiesnensuenna (split-phase start)

- wuUEUAAS BRI AUYSEY Wuinosdenswilenh (capacitor start induction
run)

- wuuBSiiuuey A unsesseduiulsey (capacitor start and run)

- WIUSWAATY (repulsion start)
vawefnilennauiwa (three-phase induction motors) kusiiu

- WUUNSeNTEIaN (squirrel-cage) wutaanduyulin single speed, two speed uag three
speed

- wuulswasiuane (wound-roter) Wudeantiuwila slip rine kas commutator

- weIe$BlAsUA (synchronous motors)

- v TaR VTS (stepping motors)

- yawashuudReudumwas (commutator motors)
vawmeslwiinszuansy (direct current motors: DC motors)

- LRSI TTMLAEN VLY (shunt motors)

B maLma%mea%%uﬂwémem@ymu (series motors)

- Yama UL TmanNEY (compound motors)
wewosmisnnduvemesldiuetruninane medanuudusmumniy, TIAQN,
Usgansnmgs, armuiueulunslinugs wasdssdhwmmwazeinldie Fduilagtuen
nanlsignamnssieuimurliuawesindeniutuduidna sunavemefmienn
auaazandauding 1 wsewihfiaswsiadngsh (110-660Thad) nseviadmaney

wsathfimusnedndge (3.0 Alaliad w3egandn)
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2.3.2 lassaiauaznsvinaunugy

wawes imihindsuudamdnuliidundinuna msmyuvesewediinainus
YoseuUmanlni (magnetic field) 2 ¥ Aafiawimes (stator) uag Tawas (rotor)

weewiazdndunsusaimaniviegluuuaiieaty nsiauuwindnis 2 gansevi

Y
o Al

dnwazdinanmibivewes fmyulduasBamiiunndsfuresinunuasauuuiman s
e fuazlswesnuisanuiduveauaimdnimuils ABailfAausm
wiimanliiinszvhliuuvesauuniminite 2 yandaudmunnwindy sadnsves
wsansprinduiifousidavewemeivionedn (torque) TnpUnfikaauuwimanluveiwmes
LLUUW’N7%ﬁﬁgmuwyulﬂiauqﬁ”a’uawama%LLazLLUUﬁwqﬂﬁasujﬁ'Uﬁ R ERETNY
aumuimdniyulauduame siihnsenaadu vilamilsnnwuunsinsgsen dnsuvany
ngaddldun vawmesliinszuanse vawmeimilsnuuunsyseniduiifiuldiuniia
Weamnlassafeiiie s warlafasldiudssnnm (carbon brush) fnsmauiiagin
aumuivntuunt (core) AAnanusaInUgugl (primary winding) vauidamileuls
wmesTiuaaanuAenil (secondary winding) wytam wiedurlulsmefthnan
aunuldnifira uladouiinyuluseuq ammesauuulminiggndsiutesenie
(air gap) Wnilaaunlsimas mliannsvualiiuasauiumimgn 2nlsne i
vesauIMmamLNARnei e e sl (inana g nseaadud
Joudmisanwes dmiulusvuy 50 B AF st mdlng s iaumuiminnugy
faennSadl 750 seurowi 1,000 soUsELT 1,500 Sousiu T way 3,000 sEUARU
amSuNBLABUY 8 176 1 4 92 a2 Tamma g Senanudinaiddasa

YBINaWas (synchronous speed)

2.3.3 NOUHUAABINTLNENT

vamainsEuanss (OC Motor) humsuaduwefuslndalinudnuusRimviousiinvos
wavawawmeinszuanssludndiulaensiiunszuaersuunaes usslavounaive
uawmeinszuanssvelinmasiauimansazunaadai udnnisuanddlugy
Tuitilnssuaiilvaluwamininazadsaunaissneuse Wussalngn wazunaniath
mfh"lfua@Jﬁwmﬂqus‘iﬂmamimumﬁu r AudusTyIsnva A LasN T

WA
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T=Kgi (23.1)

e T Ao wsslevasna Tuiiedu Thdu-wns
K o iduwssiman dnuadu nwes
i Ao nzua Jwiody wauwUs

@ A9 ARG

suluussdaveanarsntudadnlaenseiunannuenduusiminuaznseuaile
YA AU AU LkmAN ey IARA LR AN A nATaLAITULEY AR
snafndaziudndruiuanusimaimaiveswaimasiasdiunsivavenseia AuEuwuS

SEWINANMUANANSSaUNAUT HazASwaNNaILaLmasAD
E=Kow (2:3.2)

e E An anurdnggaundunie emf fwuadu Thad
@ Ao vdusswaian Tumiiedu ues
w Ag ASIMeEWeY the Uy Lsifeunaduad

mviluowesnszians gy Aifeasdeuausmsfndudiyinbinseudlvamiu
vawnaingzuanss lnemanyuasruiduvyus uduunding Wiemmuvaudnunidn fanu

Juagirlauarumdndiduuaniiuialm

uﬁma{' umAng

= +
U 2.14 nsvyuveanaweiluiamadisnilwihideulivuewss

&

PMNFUMNS (2.3.2) eiiuledn musivesuawasilsiumuausedndinnasau

vawed Auidanusindndinnaseunawesnszuansegs asvhbinawmeinssuansay



18

viyuseANIsougs Tunenduiu danuseindfinnaseuveinesnseuani aevili

UBLMDINTLUANTINYUME TRUNA YUY

2.4 lalam (Diode)

[ ] o as | =) = = ¢ o at ! @t [

Wudwddydunilwenadeansatadmlluaivnoulaleninasiduwuuvasn
aqyma JagUuanuinmtmawalulagilulvegrmiadimiidsussAvsvialml fovi
mzanstsinnlaiduunuivasngyaina laleaimianasisinhiaestuasdivune

dnldeuladne
2.4.1 vuavadlalan

Ialemyihainansneiniuwuslamusiinvaatdoasinld wu \Wustaeestudsuns oy

adal a =

YHaFaneu wenantlaleadiuariudnyaen unssidsinda fe
Llalenviingeduda (Point-contact diode) alanvfiatifinainnmsiiansieesiudsy
a [ & < el a : 2 " a ]
yia N 1 maIsnatedn 9 fatualene@uu (Platinum) iduniadidisndmuaauun
Pntudvinsvuanigs q nashusegrossninaawesndnaembitiaaisyia P Juseu 9

seuduNalundnisasiuiley digy

Germanium Point Contact Diode

JUN 2.15 lalaauuugaduda

2. lalenuilaiana P-N (P-N junction diode) Wulalasfiassiuainnisunansisiaun
wia N wudunseunmazseuvesasuwiailuludeans P uundiu wihiwedn

ponldnulalensaiifiunumluiasddnnsednd wasiinldaususgaundvany

U7 2.16 laleauuuiasia
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2.4.2 puautRvadlalan

lalenfildhnsesiidydnual Wugugnasifavansld fguit 2.14

oo

JUT 2.17 dydnwallalenlunisrenas

at @l L3

dgnasdudydnuaiunumsisinihvie P duduthelun @auan) vedalen Azt
luiamileaindouiidudsfuiiianisiumis N faduiaalon (214 av) dafusee
awnsofinsanh lelesgnluseansaieluneanduldie 4 TnsRansangd drihelund
Analvinduvaninanimlenuds lelansegnlukeanse drihertusilfnalvinduuan

1 1 -3 ! at
vesnhmlanfuansiilelongnlusaandy

A = o~ ol i d‘ s
A1519% 2.2 WiruieuanvazauUivedlalesialuge amauaxlmuaaﬂau

lunednse luwesnau
1. finszualvarmlnlen 1. finszualnanulalon
2. folalendinnuduniutissann 2.telelandanuiumaugwin
3. Inevhludeilolendeisas 3, Wnethluiiednlalon@aneas

nazua(iiadan ail)

-
wsadin(1dn)

JU# 2.18 dnwuzautfvedlalongaund

U
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2.4.3  ausuntuvanilalon

Wesmnausnuuvesilalen Tusgiviiamemsivavasnseudlviy dufiieden
Iolenilnnuantililudadu dnvaraudfssminnusinsdnduaznszuasndudunansls
wiumudiniusvesnszuaitlwasiudalalan (D) fusmmmssdnddnnasauilalen (VD)
vidlufimdlusaanss wazluueandu dnuaauimmednuluseansiayBufinssudlvari

Ialeadialamnusnedndunlalandasdn q nilsnnusednddfammnurdngmsndondi

AMNFNANGANEY (cut in voltage) vadlalon

JUN 2.19 nslvavesnszualulalan
244  anudndndasoudilalansiuluunaanss

AN AN sunaUAMSUTANaU e lan v swasiudeulalond iarlawinfume
ganaulalonfinnszuadudnlosniwaneastiudsnlalonUszuin 1000 WdmsuAIANY
F9AngAMBUT YR BAn Ul avtasTullsuaedlA iy AreumsdngAma e ¥anay

TalanfiaUssann 0.6 Thad dauvsseastuiolaloniniusean 0.2 Thad
2.4.5 anusnsdngasauallalaaaiululaanau

MsrotavINYBsMETIEANAANE Y n-region wardhaUENTY p-region
veslalen msroundsdieanueingludnvs tarmlisidnasoudasslu n-region gnfis
Wiadeufilugsiuan luvasferileatazgnisaninauduiy nmmuadenaiddima
TWuSaas Depletion Region Be1eni1aunnty suniliausiedng melusiauiiuaiusng

o &

Andvaanmasinsanussdndusivinssiutin Jedwmalinlalonlanhnszualniluian



21

2.4.6 AUANBUEAIUATENIATUAIANS AN TuaYRIlaN

anuiunluilalonnefivzuyesnmuriiavasmusnsdngflisusalalon 4
wgneenuAuAUIUN IR SarAuduUInaSU Tneaudumunisne se
(static resistance) MnaNwazALURAMUANANharnIERavadalanaz il udnwusTudy
Fadunnuiumuluileleadsline Mnngvedeueyldmmsumumaling fieze

=R

s hifdyanduladunanudununisnadu (dynamic resistance) Welalas
vianlungitiandygnumiasdindnssuaaduauaidn q Jeudhanmudmd
Antuilalenwinnisivdsustamasanm mauduuios AN InANLELIY
mslWpsasFenamanuiuniuiin avudmmuisivady msmanaudum el
adumeldnnAdindumsldsudanesanussdngaseaialelan fudeuluium
mswasuwametnssuaiilnaluglalen eminmsieuvedlslanilefdyanadun
iilelamigufiasiinlinsilawiueu e semwammadnuasaui wiisdnns
Wasuwainszualuuaanssandn 4 veenszianasawsnsindudraranasamanny
aununndlaufiaviaanudumiusenaduld

uoslalan (Zener diode) lalensssumidiovianisluwaanduaudarina s sindieay
liAemsidemeld fisslalamdutanaulalonviafimsiinszuadaunduannsalva
wasmuiiserroralalan Faannsanunssiadoundulizann delufiuesialends
annsalirunuamsidlagldmamsndndinnasendtueaiuinunudydnue

vasiaTiuasialondeuld figy

JUN 2.20 dydnwaivesfiueslalen

]
=

Feflalonnsgruniarauguanuisdingldraliognlukeandunaifie axiinssua
Inarhulalenladdefieluseanduaudemnnusdndduesiviniu dmsunsdlluweanss

Fuaslialanveviminmieulalansssuadoadowdumdniaas
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2.5 dygreundulod

foynundnlen (Sine Wave Signal or Sinusoidal Wave Signal) f8nfentlagenia
U R348 (Simple Signal) anunsaeduiglameienduuszwam Sinusoidal wagly
annsauvsgesoaniduilaiduiiieninfuld dyaunivlodlfudygnaginuyasiu
dmumsdeansuuu Analog fidnuasdulfeiios Admsunisdemunmai T

(Tnanvivemdu §9 sanmau) fagu

Amplitude

Six periods inds —— [Fequency=6 Hz

Y= 735 VAR ¢/ VALY e

Peril = 1/6's
Ul 2.21 adudm ol
TryauasyUanunsaeiuglamsaunts Sit) = Asin(27tf + o)
S() A ANTBIduan a1 t Tag Turisiensan
A fle Anuduguanyesdya (Peak Amplitude) Taaingaannafisganaan
fia Anwivesdnyny el Feduiusiludunduresaiunad T Sud

o g Wld %30 MUWLNTRN AR t = 0 YeddyIM

ma'mﬁma%’wé’mumﬂmlﬁﬁﬁﬁmmqa Awmbe lengdasnaniad A dewdae
auns X+ y = Al gonndouiu nguifun Pythagoras Bv3UALNENIN WYB e AR
2710 Meglwaenay wag Meneiundinany isramnsafisy Awes x uaz y luguues A
Fastalud x (0)=Acos (8) wag y (0)=Asin(8)
A1ANNALN Sine (1) = y (01) 21i 0D = wt + ¢, w = 27ft
Sntleuils mnudimesdyanaled o nan t a9 a50ALINLANAINGS v 89

anuwaguuan nMeluananded A figw o) = wt + ¢ Fan w 31 aruSua dagy
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Axis
of rotation
w=2nf

f = frequency in
revolutions/s

JUN 2.22 A udag

2.5.1 \svsdyyan
Wavaadayay o Ae AU o (radian) 0 a;m%'uﬁu(nm t = 0) ¥30 Aon1s LAu
vosdiyan luununa o muwsaifiasan 00) = wt+ o Fedu merauta o) senidy
apad loun wt un- o Faduhimidaiuiriduresia () wasiumis asvivdomayes
AU AINAIRY
miwnsaveaialaiun rad vie o Tnefl 21 rad = 36003 91ngUT 2.5.3 Aagy

Fyaaddaintismuiidiva@ou 1 0 29f1 90 veenuay 180 a3t Muasiu

Amplitude Amplitude Amplitude

’ *

3 / 2, H I : m A

Time l I U Time J t / Time
o N =

1/4 cycle 1/2 cycle
.0 b.90° 180"

35U 2.23 durulvudsdiaiouly 0 991 90 BImLay 180 adf ANNEFU

o
2.5.2 Tawuaiuaslamualug

s

dynnadleldynamilssnoudieant® 3 Usms Tawd mnudy audinagswa ns
dauedyanusinanimeusunm iwewFeufisusswinadygia awnsaild 295 16ud
nsuansualulauuian (Time-domain Plots) waglulawmanud (Frequency-domain
Plots)

nsuananalulawuie Wumuansmsdsuwlamesnnudy (A) Wsuiuaan ©
Tnefidmuanud (0 way wa (o) Tudusdarlufinmsuansegnadmay wianunsasald &

A9



Amplitude A=5 F=d §=0

4 s(A = 5sin (2x4 ¢+ 0)

b A A A /.

Amplitude a1l FwE fal
A s(8 = 10 sin (2n8¢+ 0)

10

-

‘Ll 2.24 TAUNava; Viy mmaawmmwmam ¥ llm(ﬂ NHULSJEJL‘WEI‘UHUH@'I

a

nsuamanalulauAE 1WunIIEan IR IANR LS SEn A NIILaY AL ATD
Tyayau AedneglIsuiiie unswanaralulsuaae nskana lulauauives
Ty aiiauyanunslyil

R Frequency

16 Frequency

Asignal with frequericy. 16

JUi1 2.25 Tawbawiiguifulsmuanuivesdyganiaassiimuiduanseiu

Jefimsanmnuauamly JUil 2.25 sniuisannsaesueauaTRs e
Wuwas prwivesdynadunisuansaalulauumuiisiouimss (Spike) tiss 1 us @9
ﬂszfﬁ’uﬂdwmmamﬁwﬂml,amwaiuiﬂmunawaaﬁ’mmmﬁamaﬁu

Fadu dyaamsuansalilanumnuizamngdmsuldasue fyanueunden
yiladnany

24
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2.6 dyyruwad

o o o
2.6.1 sUARUAMALY
WinanseRuANAAndnssuanseiiuasuudandudu (Step changes)

winguadututulaagadnuaefe Positive-going step War Negative—going step fd

sU
U
n 2 n 12
- s
T _.f r.— T _.1
Postive-going step Negalve-going step i.—
=12

t1/=12

D2 Voltsge sep chang?s Sauare wavelorm Pulsa waveform

JUN 2.26 gUndUAIMEsY
2.6.2 sUnAUNad
\undudneaswuiieafiuguaduamaoninfaiueeitinaasuulasssduussduagng
s sesiuvilsludnsedunis uasilsunduanied15mGautngsedu nfussianu

wnnFeIngUAuAmANTRTansITInamegUnduTiuTNgagsaunIItaaavessUnay

Mnngasdunitisisvesguaduilivsing

¥ - [

L&
|
J, E o
2 % F ]
t | — o
r;_ —— VEITNTEN Y Imad
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2,63 AuanvuzvasgURaUNad

|
=

JUnAuadlugaumi ( Ideal pulse waveform ) flaguaduiifiarsanlaghifnAtianan

U

quE‘itﬁaﬁ‘Lﬁmfﬁu‘lwmxﬁﬁaéﬁﬂw3LU§auLLUaaa'm'izﬁuﬁw“LﬂgaLLasmﬂqqlﬂﬁ‘i‘qﬁ’a;Lam‘Lugﬂ
2.24

Lﬁaﬁmimwgﬂﬂﬁuﬁaéﬁiﬁlugﬂazﬁéauﬂiaﬁﬂaumaﬂwaagﬂﬁaﬁﬁaﬁ FEAULTIAUAIN O V
fl9 10 V Feniningean (peak value) luyisvianfiussduiasuutas 0 v il 10 v finnsan
fiaan t = 0 Bandweurniy (leading edge) luthananfiusedu 10 v ifu 0 v Rarsaundi
a7 t = 0 (38nT1VeUVIAY (trailing edge) SravMLATaUMTUR WU IANSENIALATY

vauiad (pulse width) léfge yaEusuesiadgnusniuauigaiuduvaniadgndaly

' &
€l o =

Benhyunainadinga (pulse repetition time) 14nege Wadiliintuagswioiioty
na1e Wadiendrgaveiad (pulse train) lugpussiadwileidnduluna
waziloRsanINgUBnIEIY]

-yunemesiad  Pulse amplitude ) Aorfiinainsesivusstuguslianludsrgsan
( Peak value )

-ATURAYBINAA ( Time period ) g T Aosraviaatit manvauniinye swadd
van t = 0 Wheunthveniadsyeausaly

-AAveNTad ( Pulse Repetition Frequency or PRF ) fladdiundutesiian wie
PRF = PPS (pulse Per Sec)

-ANUA1eveaad ( Pulse Width or PW ) Aatananitinainveumiinuesiadoud
VOUNAIVDINAH

-Yainesewinwad (Space width or SW) figyasianfiinainveundwesiad
sUnAuusnauisve M tiwiadsUndudalY

-8R YeMEad (M / S ratio ) Avdnndusyminmunwesiad (PW) fiu
YBITNTENINRAE (SW) M / Sratio =PW./ SW

Iynswihil ( Duty cycle ) Aedeparvasdamaiusewinanunveiad (PW )

AumuaIveswad (T )
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2.6.4  gumseduadlumanguj]

1
s a & oA

gnIINsaNaddn (pr) szdAwiiuandutiwandiwadidad (prm Wewdu

AUNITLAAIT

IT= —  (H)
PIT = SR .

Anadgvasgundulag orluussiunianseuationu Aediulsenauvasininsives
ARG MsmATksaRie(average voltage value) islunguiannsuvildlasnismsiud

YoINaFMEY I aTINadRnA LTIt umAstfAeAIg 1ulAa3e 1nladtwmesnseua

Eqw = o ) (Volt)
prt
Ay =T, “Epeak -« (Sec-Volt)
Wo_—~E.y fio Aussduaae dwmbadulaed (Volt)
Ap fie Hunvewadimibathaui Taad ( Sec - Volt )
prt fio vanaiiadnesimhedrmad (Sec )
5 Ay AraindTesiealwiaenduini ( Sec)
E LR Fie wsaiugaan imbetulaast (Volt)

2,6.5  AMUUANANNARUNAZ VNV ufjuazUfjuf

) PW SW /

ey

3l 2.28 sUAAURAlUYNIUFTR
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ngunduiadlumsfiRasunnsaiunged ae
NadUeUMWALUWUAaINTUIA

a

i
-anleit ( Rise time ) A JEYLLIAUDIAYY Vad
vasdayasit 10 % Tuaufis 90 % VDIYWIAGEA

-nawn (Fall time ) e szeznavesdyauladuoundmnansedudyaiad 90
% asludia 10 % vesvuIngean

Avwniveniad (PW) Fasfrnanaiaisvasaunhaiawn Ae¥adl 50 % vas
TUIAgeER TS URAY uazAYassvetad (SW) Awideaty fafu (T) suwiniu
PW + SW

-ANALTIFUIRATRINAE ( Average pulse amplitude ) A ﬁWLaﬁaaﬂnﬁwgaqm
VDIVIUN AL YO UNAS

-ANuAnEae(Tilt) Aip AmandesuinnseiudyaugEnveumint s ounas
YoINad

-AnadgvesgURduiad (Vav ) fie msuneriiuiifeiad ludisenunhaveied

(PW) V9 MUUINWALAUAUIINAFUITINAY WagyT AI8AIUIAaYe I ad
=
2.7 Uszdinazanudunnve auas

mMamsRduUiinuatsiiyeamsnedifty Welws s ikaniusivsoiulaneg h
Tuswinanssuruniswdnuasiileduganssunns JULuULaEBMIIndn TN aE
ndilidmsndunsiadudsmamanwiagneiall fegemsIaneanenIw 1y n1s
Tasums waa mnamuwn shsinasive awdusazgamal udy lunasiafuva
maadl lutlogiuiintesiionieq wu wiawazanaalasaalasns i (Gas-Liquid
chomatroghaphy) We¥ilmas (pH meter) daeulaniindianingm (lon-selective
electrode) waranlnsInlaiines (Spectro photo meter) \AY indasiloTamanivinem
19 amstnsaus wieasiesailnemsavdelimsiiwetawdsuan wiviliiatesiiota

saLuasnovaund

nslifanlumsieseiuTinuasfizonin Chemical assay sfldaanlunis
AAATIZY LYY TGS sensors Va4 Figaro Engineering Company mﬁtﬁaaﬁﬁuadﬁqﬂaaﬂlwﬁ
(SnO,) WusuitoTins ey ueaid (LPG) 15uST (NGV) uasafuauNauvenled (CO)
TagtuiinslihfamaeiiluaduindestefamiiilunsmuSnaansieshalslu

srzaPuTE ATl Tawull Bend wilues (Chemsensor)
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Pd gate MOSFET veusawmmlnefidiuinmazgniudeusnegidey (A0
wanfea (Pd) uvu awandeandu Highly catalytically active metal ﬁmmmuaﬂimaqa
vadlalau (Hy) senidhilelnsiauesnay (H+) Sezmoumaniosunsidnlugsesse
Pd-5i0, FaawviliiAnnseuansuluyaams
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LENUETEs warnavaussiRTimiloustuutivetuldsunseensu Turmenssulatinng
ﬁmmauawmwwmuavm@L%uma%ﬁhm WnInedgnain Faghaduresildsuniy
uwnsvaneuniigadie nglaa iwuweslutigiuaunsnaddldneussiisiaign suanunsold
wiaisldias Weouldnisnevaussiiiiasiivssavsnmuasduanmaiiuiines iadose
msldnumsuenuesylinvendurasuazaunsallun1snyadu awnsouiseanilundn
11149 fig M3wadwged (Transducer) LUUWwes (Sensor) wazwaadnanas (Actuators)
AYUNNNEANI NTUERMYDT (Transducer) dsnAwviunamaEI@aRiu 910A1
“ transduco ~ traduco ” Gemueds © mauAsuaam-nsudasann ” fay gunsnd
sedondumaisunlamionisuladann waseainssuumisludussuudulaei
sUwuuaanaeuls Sazlumumugremiudinees (Transducer) n1sTaaiengg Tu
Aawndon viuaMiwesastiugunsa ﬁu,a@qﬂ15LU§auuﬂa&ﬁ’fymummﬂwﬁwugmmu

wilsliludngyuuunils lnsndanuvangguuuudy wdsaumalvih menamans
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VUAY MIAINTOU WMANUaNNITUNSIE FagUii 2.29
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~" TRANSDUCERS

N
" SENSORS Quatys)

Physical /(:;e;?al
w_ sensor

ﬂﬁ 2.29 ﬂ'rs:aﬂﬂamaawi’lam,faas (Transducers)

/

Wuwed (Senson) Wunsaiiwe iiulasdyaanduguuusinag iumalwih
drumauanduainai(Actuators) autlunmuaiieiiulasdyaamsviinduduy o
Tuguuuudu lneludyaueseglugunuunanans degweaduwedinu uwes
InanusuieY (pH) Wuweiwaz Wl wdanes feodrweiwendawmas (Actuators)
i Tvduesd uaziaweslalen dnuniiuendaawad (Chemical Actuators) ety
Andmslniiazyinliiae Telasiouuazoandion sonmasdunsuaiivesylnfivad

wasdygamslinludusuuuuiveadiuy aenmdeii seueadd dadugunsal
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A13197 2.3 uansimegnilavendugesuaytaniilivinduwes

Yinvouduias Tanduiwes Sensor Function

geunyil (Mn,Cu)(Mn,CO,ND;Q4, NTC thermistor
COALOL,NIALOS, PTC thermistor
Mg(ALCr,Fe)s0a,Sic, Temperature switch
BaTiOs VO3,
(Mn,Zn)Fe;,0q

ALY MgCr,04-TiOs,V205-TiO,; Autalwin
ZnCrQ4-LiZnVogAlL O,
Cay(PO4CH),
Zr02-MgO

finey Sn0,,Zn0,Y-Fe,0s, AL NHA
o-Fe;0s, Ti0,MgO
CoO-Mgo,Zro,-CaO

Soau AgX(X:CL,Br,,CN,SCN) Doy fidaiiv
PbS-Ag,S,CdS-AgS Blanlnse
CuS-Ag,S

AULEUAS Pb(Zr,Ti)Os Wesledianasn

(Piezoelectricty)

bhetd PbTiO,,LiTa0, Pyroelectricty

LiNbO;,Pb(Zr, Ti)O, (Infrared detector)

CaF,Li,B,0;

Thernoluminescence
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Tornugliih | ndwes ey induanle AT RGHY
ATy
P33 msduvewdn [ 1dludindd | mlage A ageey
ATERY (Quartz | wan
Crystal
Microbalance)
elaI'eR Aveuvaseay. | S93dbay anulage 59N
WaduU AuTUNIU
(Surface M
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Resonance)
Tnnszud aswaneivad | lidendud | :agn Hvwelvgy
W3 08UN3e Wad
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Tanzoanled (Metal Oxide Semiconductor) §338n71 MOS Fefin1stunldi@anadivdidu

nannunnnhavdud Teedagtuvdeiesuivnifewiniuidawsodiiugsia

nanuazdmeduweTUsuani Tnens¥efianisdess auusemesieg wnlilu

ATBUATDY UUABUTEN Figaro Engineering uisUseimaduu wiwdlin Wuiwesussamilay

I slrnudanngivdwal 3n
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o as

| v

MHYIUAYABUTNIN LY

u fisendausidiay 1,000-6,000
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Fampdues MOS Aiflsufufldun fynsenles (Sno,) dnedeenled (ZnO)
Visawmueenled (WO,) manaenles (Fe,0,) 1udu wdnnisvhauvesiamduwes
9 Ussanilfireutneie Fag MOS agflusundniding Swununnifiindudiasiety Tavlums
il Sidinnsoufivsdasisiulvinsewieinduiamandy dahavgniadeuune
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waidea Rasvilitueseandiaufiindevediuanadly vlian MOs dlviildaT
feautRuiiios fsildlumsnsramndu fiflan tAvinUAR T Ausendioutigmniias

Wuweivinideaddndnudimils dewnWiagfloamalivunzan feguit 2.27

UM 2.30 Wugaiuszinn Metal Oxide Semiconductor Fflvnenwvingmann
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Januduwes MOS \Duasefiund diagBnusanvmils Gsdaunsavianii
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Vel v
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Wundndueinlaanniswenihdufululssnuhsunsoniswenfiesssusnaly
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wanani Seldunuisuuudulusaoud Lﬁa&ﬁmswmgﬂﬂ'jﬁ wazilAneannugy
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‘ SGS-THOMSON LF151
Y4 VICROELECTRONICS LF251 - LF351

WIDE BANDWIDTH
SINGLE J-FET OPERATIONAL AMPLIFIER

= INTERNALLY ADJUSTABLE INPUT OFFSET
VOLTAGE

= LOW POWER CONSUMPTION .

= WIDE COMMON-MODE (UP TO Vcc') AND @ ’
DIFFERENTIAL VOLTAGE RANGE W

» LOW INPUT BIAS AND OFFSET CURRENT

OUTPUT SHORT-CIRCUIT PROTECTION
s HIGH INPUT IMPEDANCE J-FET INPUT

STAGE N D
» INTERNAL FREQUENCY COMPENSATION Bies 508
s LATCH UP FREE OPERATION (Plastic Package) (Plastic Micropackage)
s HIGH SLEW RATE : 16V/us (typ)
DESCRIPTION
These circuits are high speed J-FET input single ORDER CODES
operationalamplifiers incorporating well matched, high AN\ [ o/ il 9, TV Backage
voltage J-FET and bipolar transistors in a monolithic Part Number Temperature 9
integrated circuit. . D N D
The devicesfeaturehigh slew rates, low input bias and Vo Ju . f o CO 1 =
offsetcurrents, and low offset voltage terperature LF251 T40°C, +105°C . '
coefficient. LF151 -B5°C, +125°C ° .
PIN CONNECTIONS (top view)
1 ] 8 1= Offset Null 1
] 2 - Inverting input
[ ™~ 3 - Non-inverting input
2 L :| 7 4 - Voo
| 5 - Offset Null 2
2 + :l 6 6 - Output
) 7 - Vec'
— 8 -N.C.
BE:

October 1997 1/9




LF151 - LF251 - LF351

SCHEMATIC DIAGRAM

Yoot [ :
2
l |
|
Non-nvctind [T} L 1
Inve PRHE O— =t
— 10082
-"\ D Duiy
30k
| :]"‘}
|
~ :]_
L
‘. w2 [' x
i
1 1! b 10012
w0
Oftser Null

INPUT OFFSET VOLTAGE NULL CIRCUITS

LF351

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage - (note 1) +18 "
Vi Input Voltage - (note 3) +15 Vv
Vig | Differential Input Voltage - (note 2) +30 \
——P,_D.l-“ Power Dissipation o B 680 mw
Output Short-circuit Duration - (note 4) Infinite
Toper | Operating Free Air Temperature Range LF351 0to 70 ©
LF251 —40 to 105
LF151 -55to 125
Tay | Storage Temperature Range —65 to 150 °c

Notes: 1. Allvoltage values, except differertial voltage, are with respect to the zero reference level (ground) of the supply voltages where the

zero reference level is the midpoint between Vec™ and Ve .

BWN

dissipaton rating is not exceeded

2/9

. Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal.
. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.
. The output may be shorted to ground or to either supply. Temperature and /or supply voltages mustbe limitedto ensure that the

Gy SESTHIMEON



LF151 - LF251 - LF351

ELECTRICAL CHARACTERISTICS
Vee = £15V, Tamb = 25°C (unless otherwise specified)

LF151 - LF251 - LF35
Symbol Parameter . ! Unit
Min. Typ. Max.
Vio Input Offset Voltage (Rs = 10kQ) mV
Tamb = 25°C 3 10
Tmin. < Tamb < Tmax 13
DVio Input Offset Voltage Drift 10 uv/°c
lio Input Offset Current *
Tamp = 25°C 5 | 100 pA
Tmin. < T3T9,<7Tma" ) - s - , N ‘?7 nA
lib Input Bias Current i \
Tamb = 25°C ‘ 20 | 200 pA
Trin. € Tamb < Trax | 20 nA
Avd Large Signal Voltage Gain (R. = 2kt2, Vo = +10V) | 1 VimV
Tamb = 25°C 50 200 |
Trmin. € Tamb < Trmax 25 |
SVR | Supply Voltage Rejection Ratio (Rg = 10ki2) ' \ dB
Tamb = 25 | 80 86 ‘
Trmin. € Tamb < Trmax ' 80 ‘
lcc Supply Curreni (no load) | ‘ mA
Tamb = 25 | 14 34
Tmin. € Tamb < Trnax | 34
Viem Input Common Mode Voltage Range == +15 ; V
42
CMR Common Mode Rejection Ratio (Rs = 10kQ) : dB
Tamb = 255C 70 86
Tmin. € Tamb <__Imax 70 ‘
los Output Short-circuit Current mA
Tamb = 25°C 10 40 | 60
Tmin. < T_a_ﬂb_ﬁ‘-rmax o i | 10 | 60
+Vopp | Output Voitage Swing { { \
Tamb = 25°C RL= 2kQ = 10 12 |
RL = 10kQ 12 S5
Tmin < Tamb S Tmax R[-_ = 2kQ r 10
\ Ry P Oy yr| e | el JfF | |
SR Slew Rate Vius
(Vi = 10V, RL = 2kQ. G = 100pF, Tamp = 25°C, unity gain) 12 16
tr Rise Time us
(Vi = 20mV, R = 2k, C.= 100pF, Tamp = 25°C, unity gain) 041
Kov Overshoot %
(Vi = 20mV, RL = 2k, G = 100pF, Tamy = 25°C, unity gain) 10
GBP Gain Bandwidth Product MHz
(f = 100kHz, Tamo = 25°C, Vin= 10mV, R_ = 2k, Ci = 100pF) 25 4
R Input Resistance 0% | Q
THD Total Harmonic Distortion (f = 1kHz, Ay = 20dB, RL = 2k, %
CL = 100pF, Tamb = 25°C, Vo = 2Vpp) 0.01
én Equivalent Input Noise Voltage (f = 1kHz, Rs = 100€Q2) 15 \FGV
| Hz
@m Phase Margin i 45 Degrees

* The input bias currents are junction leakage currents which approximately dowle for every 10°C increase in the junction temperature.

B
o
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LF151 - LF251 - LF351

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

i Il |
0 ! lm | ml [
&

10K 100K M 10M
FREQUENCY (Hz)

=

& 20 e T

=S Vee = =15V R, = 210
] 25 , M Tomb = +25
1‘: See Figure 2
e 20 I | =
oy | Vee ==10V t

o0 15 b -

E= | [

22 T

4:'_ L] 1

@ L 7

=

=

<

Py

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

E

E 30 Ty T [T T T
= Tamb/=#25 C | VCC R P

o 25 - 4
% = =y | R, = 2kQ

EE‘. i | ‘ See Figure 2 H
e 1y | ;
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MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY
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LF151 - LF251 - LF351

INPUT BIAS CURRENT VERSUS
FREE AIR TEMPERATURE

_ 1o
<
= — VC .—415\" —
E 10 =
& -
% 1 B /,
o === =
2 i
= o |
= —— == —
z
Z T
0.01 — L

-50 25 0 25 50 g5 100 125
TEMPERATURE. ¢ C)

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION AND PHASE
SHIFT VERSUS FREQUENCY

‘ |
W [l | L | T
ZZ 100 i i
HE |’ !s sHIFT |l \"!
ity | | PHASE
28 Tt LT
25 10 ||||”'|'| T
Zg R, ~=2kQ il
Z C, = 100pF :
[T L P
B2 ) [ Veeo SRV 0 T
a Tamb = +125C.

100 1K 10K 100K M 10M
FREQUENCY (Hz)

SUPPLY CURRENT PER AMPLIFIER
VERSUS FREE AIR TEMPERATURE

2.0 T -

1.8 Vees £15V
1.6 No signal
1.4 P No load

1.2 .
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0.6 -
0.4
0.2
0

SUPPLY CURRENT (mA)
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FREE AIR TEMPERATURE
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L
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|
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2.0 tl
oL o (N N A N

1.6 +Nosignal
14l No load

1.2 e
1.0
0.8
0.6 s
0.4
0.2
0

SUPPLY CURRENT (mmA)

0 2 4 6 g§ 10 12 14 I6
SUPPLY VOLTAGE (V)

5/9

s



LF151 - LF251 - LF351

COMMON MODE REJECTION RATIO

VERSUS FREE AIR TEMPERATURE
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LF151 - LF251 - LF351

PARAMETER MEASUREMENT INFORMATION

Figure 1 : Voltage Follower

Figure 2 : Gain-of-10 Inverting Amplifier

TYPICAL APPLICATION
(0.5Hz) SQUARE WAVE OSCILLATOR

Rp= 100k €2

I~ +15V

A A

™
LEIs1 >

N

-5V

y
3.3k Q
‘tq.lk Q
e

1 Errd

g

(OS]

1k 2

HIGH Q NOTCH FILTER

i LFV*I N .

. E o
i YTExRO
- C3
, A
R3 ’
i—1-

3
Cl=C2=7 = 100pF

Rl =R2=2R3 =1.5MQ

= lkHz
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LF151 - LF251 - LF351

PACKAGE MECHANICAL DATA

8 PINS - PLASTIC DIP

od
]
] < | —
L .
A~ o= bl
B |B1
o B[R e |
. | I
Z
z
D
(111 1S
8 5
[V 9
1 (
LIy [ ] , J57I{
. . Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 3.32 0.181
al 0.51 0.020
B 15 1.65 0.045 0.065
b  dgee o=\ 1] o 5 Nammaee o eide [l Ay ) S 002
b1 | 0204 ~wm| [y . 0.304 | 0008 | P-4 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
ed 7.62 0.300
e4 R\ NN 0.300
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
z .52 0.060
8/9
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LF151 - LF251 - LF351

PACKAGE MECHANICAL DATA

8 PINS - PLASTIC MICROPACKAGE (SO)

L
-]
. NI a3
i A |
‘:.I| <J {
b : 5] | |®
ed E |
D
Al
il 2l
8 5
.
1 4
L\LI [HINE lfﬂ
T — Millimeters : Inches
Min Typ. Max. Min. Typ. Max.
A 1.75 0.069
a 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3 0.65 0.85 0.026 0.033
b Vo TP _Ya¥ W p4sy  [PWgoTPeN[ 0™ C [J) o019
b1 \\ "X b By Ks70.00F 0.010
& 0.25 0.5 0.010 0.020
cl 45° (typ.)
D 48 5.0 0.189 0.197
______ E 5.8 ] 6.2 0.228 oV, 0244
e o 1.27 ) ' 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
] L 0.4 1,87 0.016 0.050
™ - 0.6 - 0.024
S 8% (max.)

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsi-
bility for the consequences of use of such information nor for any infringement of patents or other rights of third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON
Microelectronics. Specifications mentioned in this publicationare subject to change without notice. This publication supersedes
and replaces all information previously supplied. SGS-THOMSON Microelectronics products are not authorized for use as critical
components in life support devices or systems without express written approval of SGS-THOMSON Microelectronics.

© 1997 SGS-THOMSON Microelectronics — Printed in Italy — All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - France - Germany - Hong Kong - ltaly - Japan - Korea - Malaysia - Malta- Morocco
The Netherlands - Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom- U.S.A.
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NPN SILICON POWER TRANSISTORS

Copyright © 1997, Power Innovations Limited, UK DECEMBER 1970 - REVISED MARCH 1997

® Designed for Complementary Use with the

TIP42 Series TO-220 PACKAGE

(TOP VIEW)

65 W at 25°C Case Temperature
6 A Continuous Collector Current

10 A Peak Collector Current

Customer-Specified Selections Available

BC———— 11
Gt 1%
Ece————. 13

TIP41, TIP41A, TIP41B, TIP41C

O

Pin 2 is in electrical contact with the mounting base.

MDTRACA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP41 80
Collector-base voltage (I = 0) L o Veeo 1 v

TIP41B 120

TIP41C 140

TIP41 40
Collector-emitter voltage (Ig = 0) . 7 ik Vceo o vV

TIP41B 80

TIP41C 100
Emitter-base voltage Veeo 5 \4
Continuous collector current Ic 6 A
Peak collector current (see Note 1) lom 10 A
Continuous base current lg 3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piat 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) 12L1c? 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds i 250 °C

NOTES: 1. This value applies for t < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, lg/yn) = 0.4 A, Rgg = 100 £,

VBE(()”) = O‘ HS = 01 52, VCC = 20 V

PRODUCT INFORMATION

Information is current as of publication date. Products conform to specifications in accordance

with the terms of Power Innovations standard warranty. Production processing does not
necessarily include testing of all parameters.

Power
INNOVATIONS

P



TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MARCH 1997
T T Y e T e B e e e o W e T e i

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP [ MAX | UNIT
TIP41 40
Collector-emitter TIP41A 60
V(BRICEO lc= 30mA lg=0 v
hreakdown voltage (see Note 5) TIP41B 80
TIP41C 100
Voe= 80V Vge =0 TIP41 0.4
| Collector-emitter Vee =100V Vge=0 TIP41A 0.4 -
CES  cut-off current Vg = 120V Vge =0 TIP41B 0.4
Vee =140V Vge =0 TIP41C 0.4
Collector cut-off Vge= 30V Ig=0 TIP41/41A 0.7
Iceo mA
current Vee= 60V Ig=0 TIP41B/41C 0.7
| Emitter cut-off e ] f— 4 S
B8O current 2o -
Forward current Vee= 4V Ic=03A ' 30
hre w N e & (see Notes 5 and 6)
transter ratio Vee= 4V lg="3A 15 Fio
Collector-emitter
\ lg= 06A lg="6A see Notes 5 and 6 1:5 \
CEsa)  saturation vollage S % [FEsbietts 5 and 6)
Base-emitter
\ Vee= 4V le= 6A see Notes 5 and 6 2 \
B \oltage CE @ ( )
Small si | f d
hie onal WA Al vee = 1p I =0.5A {= 1 kHz 20
current transfer ratio
Small signal forward
|hiel ) Vee= 10V lg=05A f=1MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%,
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rguc  Junction to case thermal resistance 1.92 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/wW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
L Tumn-on time lc=6A lagon) = 0.6°A Ig(oiy = -0.6 A 0.6 s
Lot Turn-off time Veg(oity = -4V R.=5Q to =20 ps, dc < 2% 1 us

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

PRODUCT INFORMATION



TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MARCH 1997
T L T T e e T T P e

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs VS
COLLECTOR CURRENI BASE CURRENT
TCS633AD TCS633AE
1000 > 10 —
Ve=4V . I, = 300 mA
T, =25°C S Hl.= 1A
t, =300 ps, duty cycle < 2% % A brle= 3A
= Ll A AL = 6A
= o // 1 e L]
‘© 11T T lﬁ // Bal Fl
G 100 = g 10 !
k= ~ ~ "
e s n %
5 \\ - \\ ~
(& N H
9 k E \ L
o w \ ™~
' - | I
B S \ N i
= 10 E’ 0-1 N
= I
(¥]
‘E ]
>0
1-0 0-01
0-01 0:1 1-0 10 0-001 0-01 01 1-0 10
I, - Collector Current - A I, - Base Current - A
Figure 1. Figure 2,
BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
TCSB33AF
12 T T
V=4V [ |
N T.=25°C | /
N ® q
- | /
il
: /
= |
£ 09 i
i
o
o
2 o8
>II:I
1
07
////
|~
0-6
0-1 1-0 10

I - Collector Current - A

Figure 3.
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MARCH 1997

MAXIMUM SAFE OPERATING REGIONS
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MARCH 1997
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MECHANICAL DATA

TO-220

3-pin plastic flange-mount package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance
characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

TO220 470
4,20
3,96 . L 132
937 10,0 2,95 1,23
f 2,54
see Note D —_
, 6,6 .
A 15,90
14,55
see Note C Y 6
o I8
———
4
I I
; SWAWSNA
4.1
| 1,70 12,7
0,97 1,07
0,61
Q1T
0,64
0,41
2,90
2,40
VERSION 1 VERSION 2
ALL LINEAR DIMENSIONS IN MILLIMETERS

NOTES: A. The centre pin is in electrical contact with the mounting tab.
B. Mounting tab corner profile according to package version.
C. Typical fixing hole centre stand off height according to package version.
Version 1, 18.0 mm. Version 2, 17.6 mm.

INNOVATIONS
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MARCH 1997

IMPORTANT NOTICE

Power Innovations Limited (Pl) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to verify, before placing orders, that the
information being relied on is current.

Pl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with Pl's standard warranty. Testing and other quality control techniques are utilized to the extent Pl
deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except as mandated by government requirements.

Pl accepts no liability for applications assistance, customer product design, software performance, or infringement
of patents or services described herein. Nor is any license, either express or implied, granted under any patent
right, copyright, design right, or other intellectual property right of Pl covering or relating to any combination,
machine, or process in which such semiconductor products or services might be or are used.

Pl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE
SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS.

Copyright © 1997, Power Innovations Limited
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FAIRCHILD.

' November 2014
PNP Epitaxial Silicon Transistor
Features
+ Medium Power Linear Switching Applications p
+ Complement to TIP41 Series v
’ TO-220
1.Base 2.Collector 3.Emitter
Ordering Information
Part Number Top Mark Package Packing Method
TIP42 TIP42 TO-220 3L (Single Gauge) Bulk
TIP42C TIP42C T0O-220 3L (Single Gauge) Bulk
TIP42CTU TIP42C TO-220 3L (Single Gauge) Rail

Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at Te = 25°C unless otherwise noted.

Symbol Parameter Value Unit
Y
v Collector-Base Volt G . v
ollector-Base Voltage
g J TIP42C -100
: TIP42 -40
Veeo Collector-Emitter Voltage \
TIP42C -100
VEego Emitter-Base Voltage -5 \
le Collector Current (DC) -6 A
lep Collector Current (Pulse) -10 A
I Base Current -2 A
T, Junction Temperature 150 °C
Tste Storage Temperature Range -65 to 150 °C

© 2000 Fairchild Semiconductor Corporation
TIP42 / TIP42C Rev. 1.1.0

www.fairchildsemi.com
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Thermal Characteristics

Values are at T = 25°C unless otherwise noted.

Symbol Parameter Value Unit
B Collector Dissipation (T = 25°C) 65 W
= Collector Dissipation (T = 25°C) 2
Electrical Characteristics
Values are at T = 25°C unless otherwise noted.
Symbol Parameter Conditions Min. Max. Unit
. Collector-Emitter Sustaining | P42 -40
V sus Ic=-30mA, Ig=0 \
ceo(sus) Voltage(" TiPa2C c B 100
TIP42 Vee=-30V,I1g=0 -0.7
lceo Collector Cut-Off Current mA
TIP42C Ve =-60V, 1g=0 -0.7
TiP42 VCE = —40 V' VEB = 0 -400
lces Collector Cut-Off Current uA
TIP42C Veg=-100V, Veg =0 -400
lego Emitter Cut-Off Current Veg=-5V,lg=0 -1 mA
Veeg=-4V. lIg=-03A 30
heg DC Current Gain!") 3 %
Veg=-4V Ig=-3A 15 5
Veg(sat) | Collector-Emitter Saturation Voltage!! | 1= -6 A 15 =-600 mA =15 \%
Vge(on) | Base-Emitter On Voltage!" Veg=-4V, Ig= -6 A 2:0 v
fr Current Gain Bandwidth Product Vsz o A\ N 3.0 MHz
f=1MHz
Note:
1. Pulse test: pw <300 ps, duty cycle <2%.

© 2000 Fairchild Semiconductor Corporation
TIP42/ TIP42C Rev. 1.1.0

www. fairchildsemi.com
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Typical Performance Characteristics

1000 ﬁ 2.0 -
Vg = -4V ot | ll=10
5 |
> agf- 4 N i .
= i
% (,:3 Vee(sat)
o 100 é Y
= & | il
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x “
Q10 |- = Vee(sat)
o L i
£ S, -
©
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£ -
1 Z a0 L
-0.01 0.1 -1 =10 -0.01 0.1 -1 -10 =100
Ic[A], COLLECTOR CURRENT Ig[A], COLLECTOR CURRENT
Figure 1. DC Current Gain Figure 2. Base-Emitter Saturation Voltage and
Collector-Emitter Saturation Voltage
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Figure 3. Safe Operating Area

T [°C],CASE TEMPERATURE
Figure 4. Power Derating

© 2000 Fairchild Semiconductor Corporation
TIP42/TIP42C Rev. 1.1.0

www.fairchildsemi.com
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Physical Dimensions

SUPPLIER "B" PACKAGE
SHAPE 24.00

10.67 840

SUPPLIER "A" PACKAGE 9,65&
SHAPE :

i L ) e

. 16.30
13.90

i
b
oo

.40

.13&

|
|
G| T !
= .
i
i1 A%
—12.06
FRONT VIEWS
v

= 570 = 1.62
4.00 N 40 2.87

|
IF PRESENT, SEE NOTE|[D" E
\6‘7\

(s
o O

V..‘ — " A

8.65

SEE NOQTE F* 7.59
|
i

OPTIONAL
CHAMFER

2o

——— o0
o ©
T T
o
i
l
o]
L H

NEER "] 1 BOTTOM VIEW
NOTES:
| A) REFERENCE JEDEC. TO-220, VARIATION AB
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS COMMON TO ALL PACKAGE
T T SUPPLIERS EXCEPT WHERE NOTED[ |.
1 D) LOCATION OF MOLDED FEATURE MAY VARY
(LOWER LEFT CORNER, LOWER CENTER
AND CENTER OF THE PACKAGE)
DOES NOT COMPLY JEDEC STANDARD VALUE.
F)"A1" DIMENSIONS AS BELOW:
SINGLE GAUGE = 0.51 - 0.61
) DRAWING FILE NAME: TO220B03REVS
PRESENCE IS SUPPLIER DEPENDENT
1) SUPPLIER DEPENDENT MOLD LOCKING HOLES
IN HEATSINK.
J) FAIRCHILD SEMICONDUCTOR

0.60
0.36

e

2.85 BACK VIEW

SIDE VIEW

Figure 5. TO-220, MOLDED, 3LEAD, JEDEC VARIATION AB

© 2000 Fairchild Semiconductor Corporation www.fairchildsemi.com
TIP42/TIP42C Rev. 1.1.0 4

10}sisuel] uodl|ig [erxeyds dNd — OZvdIL / ZhdIL



FAIRCHILD.

TRADEMARKS
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andlor its global subsidiaries, and is not

intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ OPTOPLANAR” ES5IEm ..
Awinda® FRFET® GENERAL®
AX-CAP®* Global Power Fh:-:sm.m.".esM & TinyBoole'
BitSIC™ GreenBridge™ PowerTrench® TinyBuck”
Build it Now™ Green FPS™ PowerXs™ TinyCalc™
CorePLUS™ Green FPS™ e-Series™ Programmable Active Droop™ TinyLogic®
CorePOWER™ Gmax™ QFET® TINYOPTO™
CROSSVOLT™ GTO™ Qs™ TinyPower™
CTL™ IntelliMAX™ Quiet Series™ TinyPWM™
Current Transfer Logic™ ISOPLANAR™ RapidConfigure™ TinyWire™
DEUXPEED” Making Small Speakers Sound Louder ¢~ )™ TranSiC™
Dual Cool™ and Better™ 2 . TriFault Detect™
EcoSPARK® MegaBuck™ O VW at a time ™ rRUECURRENT®
EfficientMax™ MICROCOUPLER™ ;ﬁ;’;mic uSerbes™
ESBC™ Mi ™

o M:g:g;':: SMART START™ %ks_

. MicroPak2™ Solutigns for Your Success™ UHC"'
Fairchild” y 1 SPM” i
Fairchild Semiconductor® mﬂl;rb;\‘:‘ive": STEALTH™ U“'.FE;SEETW
FACTnQuiel Series™ i\dgtig:Gr?;" SuperFET"J Vglxw
FACT MTH® SuperSOT™-3 iy,
FAST” ® SuperSOT™-6 b, e
F ™ MTx VoltagePlus™
astvCore MUN® SuperSOT™-8 Xg
FETBench™ L e SupreMOS® wsohed
FPS™ OptoHiT™ SyncFET™ 2
OPTOLOGIC® g O\ T Ly

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUGTS HFREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR WEBSITE
AT HTTP/MWW FAIRCHILDSEMI.COM, FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUCTS,

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:
1. Life support devices or syslems are devices or systems which, (a) are 2. A critical component in any component of a life support, device, or

intended for surgical implant into the body or (b) support or sustain system whose failure to perform can be reasonably expecled lo
life, and (c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accordance with instructions for use provided in the labeling, can be safely or effectiveness.

reasonably expected to result in a significant injury of the user,

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is alse stated on our external website, www.fairchildsemi.com,
under Sales Support.

Counterfeiling of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Cuslomers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources, Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

Advance Information Formative / In Design in any manner without nolice,

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

Frefminary FlrsEP foduction Semiconductor reserves the right to make changes at any time without notice to improve design.
i . Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
N& ldentificationNeedsd Full Produglion changes at any time without notice to improve the design.
Obsclete Not In Production Datasheet conlains specificalions on a product that is discontinued by Fairchild Semiconductor.

The datasheet is for reference information only.

Rev, 172

© Fairchild Semiconductor Corporation

www.fairchildsemi.com



HANWEI ELETRONICS CO.,LTD MQ-2 http:/Awww.hwsensor.com

TECHNICAL DATA MQ-2 GAS SENSOR

FEATURES
Wide detecting scope Fast response and High sensitivity
Stable and long life Simple drive circuit
APPLICATION

They are used in gas leakage detecting equipments in family and industry, are suitable for detecting
of 1.PG, i-butane, propane, methane ,alcohol, Hydrogen, smoke

SPECIFICATIONS
A. Standard work condition
Symbol Parameter name Technical condition Remarks
Ve Circuit voltage 5V=0.1 AC OR DC
Vi [ eating voltage SV=0.1 ACOR DC
R LLoad resistance can adjust
Ry leater resistance 33Q +5% Room Tem
Py IHeating consumption less than 800mw
B. Environment condition
Symbol Parameter name Technical condition Remarks
Tao Using Tem -20°C-50°C
Tas Storage Tem -20°C-70°C
Ry Related humidity less than 95%Rh
O, Oxygen concentration 21%(standard condition)Oxygen minimum  value is
concentration can affect sensitivity | over 2%

C. Sensitivity characteristic

Symbol Parameter name Technical parameter Remarks
Rs Sensing IKQ-30KQ Deteeting concentration
Resistance (1000ppm iso-butane ) scope:
200ppm-5000ppm

a Coneentration LLPG and propane

(3000/1000) Slope  rate =0.6 300ppm-3000ppm
isobutane butane _

Standard Temp: 2000 £:2°C Ve sVE0 1 5000ppm-20000ppm
Detecting Humidity: 63%+5% ~ Vh: SV£0.1 gietare
Condition : 300ppm=3000ppm H,
Preheat time Over 24 hour 100ppm=-2000ppm

Alcohol

D. Structure and configuration, basic measuring circuit

Parts Materials
| Gas sensing SO,
layer
2 | Electrode Au or B
3 | Electrode line Pt — 1%
4 | Heater coil Ni-Cr alioy I Vout
5 | Tubular ceramic Al Ox [
6 | Anti-explosion Stainless steel gauze o RL
network (SUS3 16 100-mesh) |
7 | Clamp ring Copper__plating N1 i -
8 | Resin  base Bakelite
9 | Tube Pin Copper plating Ni
Configuration A 295 Configuration B

+

o
o

I

WSS

4 A $ A

Structure and configuration of MQ-2 gas sensor is shown as Fig. 1 (Configuration A or B), sensor composed by
micro AL203 ceramic tube, Tin Dioxide (Sn0O2) sensitive layer, measuring electrode and heater are fixed into a

TEL: 86-371- 67169070 67169080 FAX: 86-371-67169090 E-mail: sales@hwsensor.com



HANWEI ELETRONICS CO..LTD MQ-2 http://www.hwsensor.com

crust  made by plastic and stainless steel net. The heater provides necessary work conditions for work of
sensitive components. The enveloped MQ-2 have 6 pin 4 of them are used to fetch signals, and other 2 are used
for providing heating current.

Electric parameter measurement circuit is shownas  Fig.2

E. Sensitivity characteristic curve

N2 L .
e € SR e = Fig.3 is shows the typical
f sensitivity characteristics of
AR i : ' the MQ-2 for several gases.

in their: Temp: 20°C.,
Humidity: 65%.
0, concentration 21%
RL=5k Q

Ro: sensor resistance at 1000ppm of
H, in the clean air.

Rs:sensor ['CSiS!iIIlCE at \"dl'iUUS
concentrations of gases.

a1

- 7 BER /Y e G L/ PR

Fig.2 sensitivity characteristics of the MQ-2

LSO
1°Z TSR
__m: B = W i P —__E
| “‘L\\ J T Zlﬁ Fig.4 is shows the typical depender_mfa of
S AT 85} B the MQ-2 on temperature and humidity.
— 1 gy e L e G —g Ro: sensor resistance at 1000ppm of Hy in air
— 08 3 St O at 33%RH and 20 degree.
OO RN O A S [h) AT Rs:sensor resistance at 1000ppm of H,
oal2 2 6 -1 TFigdm\ WU/ 4 at different temperatures and humidities.
— | o= ""‘"""—' g\ o @'@
o
- =10 o 0 D D O 2 a

SENSITVITY ADJUSTMENT

Resistance value of MQ-2 is difference to various kinds and various concentration gases. So,When using
this components, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
1000ppm liquified petroleum gas<LPG>,or 1000ppm iso-butane<i-C4H10>concentration in air and use value of
Load resistance that( R} about 20 K Q (SK Q to 47 K Q).

When accurately measuring, the proper alarm point for the gas detector should be determined after
considering the temperature and humidity influence.

TEL: 86-371- 67169070 67169080 FAX: 86-371-67169090 E-mail: sales@hwsensor.com
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#tdefine trig 11

#tdefine echo 10

#include <Servo.h>

Servo myservo;

int A=6;

int B=5;

int ForA=8;

int secondA=7;

int ForB=3;

int secondB=4;

int randomvalue;

// Digital pin 8 will be called 'ping'

int pin8 = 12; //uenuihy 12 WILED
int pin9 = 13; // w10 @ buzzer

// Analog pin 0 will be called 'sensor’
int sensor = AQ;

// Set the initial sensorValue to 0

int sensorValue = 0;

int czas, dist2, dist1, dist3, light;

void setup() {

// Initialize the digital pin 8 as an output



pinMode(pin8, OUTPUT);
pinMode(pin9, OUTPUT);
// Initialize serial communication at 9600 bits per second

Serial.begin(9600);

pinMode(13, QUTPUT);

myservo.attach(9);

pinMode(trig, OUTPUT);

pinMode(echo, INPUT);

pinMode(A, OUTPUT);

pinMode(lorA, QUTPUT);

pinMode(secondA, OUTPUT);

pinMode(B, OUTPUT);

pinMode(ForB, OUTPUT);

pinMode(secondB, OUTPUT);

analogWrite(A, 255);

analogWrite(B, 255);



void beep(unsigned char delayms){ //piezo buzzer function

digitalWrite(pin9, HIGH);  // Almost any value can be used except 0 and 255
// experiment to get the best tone

delayMicroseconds(delayms); // wait for a delayms ms
digitalWrite(pin9, LOW);  // low turns it off
delayMicroseconds(delayms);

}

void Lt({
digitalWrite(ForA, LOW);

digitalWrite(secondA, HIGH);

digitalWrite(ForB, HIGH);

digitalWrite(secondB, LOW);

delay(1000);

void Rt(){

digitalWrite(ForA, HIGH);

digitalWrite(secondA, LOW);

digitalWrite(ForB, LOW);

digitalWrite(secondB, HIGH);



delay(1000);

void Forward(){

digitalWrite(ForA, HIGH);

digitalWrite(secondA, LOW);

digitalWrite(ForB, HIGH);

digitalWrite(secondB, LOW);

void Back(){
digitalWrite(ForA, LOW);

digitalWrite(secondA, HIGH);

digitalWrite(ForB, LOW);

digitalWrite(secondB, HIGH);

void ScanForward(){

delay(50);



digitalWrite(trig, HIGH);
delayMicroseconds(100);
digitalWrite(trig, LOW);
czas = pulseln(echo, HIGH);

dist2 = (czas/2) /29.1;

void ScanLeft(){

myservo.write(180);

delay(1000);

delay(50);
digitalWrite(trig, HIGH);
delayMicroseconds(1000);
digitalWrite(trig, LOW);
czas = pulseln(echo, HIGH);

distl = (czas/2) /29.1;

void Stop(){

digitalWrite(ForA, LOW);

digitalWrite(secondA, LOW);

digitalWrite(ForB, LOW);

digitalWrite(secondB, LOW);



void ScanRight(){

myservo.write(0);

delay(1000);

delay(50);
digitalWrite(trig, HIGH);
delayMicroseconds(1000);
digitalWrite(trig, LOW);
czas = pulseln{echo, HIGH};

dist3 = (czas/2) /29.1;

void Led(){
light= analogRead(A0);
if(light>850){
digitalWrite(10, HIGH);
}
else{

digitalWrite(10, LOW);

}

void GAS(){

// Read the input on analog pin 0 (named 'sensor’)
sensorValue = analogRead(sensor);
// Print out the value you read
Serial.printIn(sensorValue, DEC);

// If sensorValue is greater than 500



if (sensorValue > 50) {
// Activate digital output pin 8 - the LED will light up
digitalWrite(pin8, HIGH);
delay(200);
digite;IWrite(piné,HlGH);
delay(200);

Stop();

while(1);//veanaannia

}

else {
// Deactivate digital output pin 8 - the LED will not light up
digitalWrite(pin8, LOW);

digitalWrite(pin9,LOW);

}

void loop() {
GAS();
Led();
ScanForward();
Serial.printIn(dist2);
if(dist2<=40)
{

Stop();

ScanRight();
ScanLeft();
myservo.write(90);

if(dist1>=dist3)



Rt();

else

Lt();

else{

int randomvalue = analogRead(A3)+analogRead(A2);
Serial.print("randomvalue =");

Serial.printin(randomvalue);

if(randomvalue>=0&&randomvalue<25| | randomvalue>=100&&randomvalue<125| |randomvalue>=
200&&randomvalue<225| |randomvalue>=300&&randomvalue<325| |randomvalue>=400&&rando
mvalue<425| |randomvalue>=500&&randomvalue<525| | randomvalue>=600&&randomvalue<625 |
|randomvalue>=700&&randomvalue<725| | randomvalue>=800& &randomvalue<825| |randomvalu
e>=900& &randomvalue<925)

{ R();

}

else if
(randomvalue>=25&&randomvalue<50| | randomvalue>=125&&randomvalue<150| | randomvalue>=
2258&&randomvalue<250| |randomvalue>=325&&randomvalue<350| |randomvalue>=425&&rando
mvalue<450] |randomvalue>=525&&randomvalue<550| |[randomvalue>=6258&&randomvalue<650 |
|randomvalue>=725&&randomvalue<750| | randomvalue>=825& &randomvalue<850| | randomvalu
e>=925&&randomvalue<950)



Lt();

else if
(randomvalue>=50&&randomvalue<75| | randomvalue>=150&&randomvalue<175| | randomvalue>=
250&&randomvalue<275| |randomvalue>=350&&randomvalue<375| |[randomvalue>=450&&rando
mvalue<475| |randomvalue>=550&&randomvalue<575| | randomvalue>=650&&randomvalue<675|
|randomvalue>=750&&randomvalue<775| | randomvalue>=850& &randomvalue<875| | randomvalu
e>=950&&randomvalue<975)

{

Forward();

else

Back();

}

delay(500);





